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Spanish Greyhound %

Galgo Espanal - e
. Other name: Galgo
Spanish eyes

Morphology: Graioid

Spanish Greyhounds are sighthounds of 524%72772 5=
good size with compact bones, a long, l(zczhiso . ®
narrow head, a generous ribcage, well

) 23%4-26% |
tucked-up belly and very long tail. Func- ® inches b ..-'IL,,H
tional harmony and proportions are impera- (60-68 cm)
tive at rest and in action.These are serious,

. Grooming
aloof d?gs thh a lot of energy that show Monthly “
great vivacity on the hunt.
B S Short-haired
sighthounds

© Duhayer/Royal Canin

Descendant of the Asian sighthounds Did you know?

Romans in Antique times were familiar with Spanish Greyhounds, and it is thought that they were in-
troduced to the Iberian Peninsula prior to the arrival of conquering legions. Descendants of the an-
cient Asian sighthound, the Spanish Greyhound has adapted to various types of terrain, from steppe to o
plain. The breed was exported in great numbers, mainly to Ireland and England in the 16th century,

Spanish Greyhounds, said by
some to be among the ancestors of
the Greyhound, also exist in
a rough-coated variety, with
harsh hair that can vary in length

and is said to be the ancestor of many other sighthound breeds. and tends 1o form a beard and

THE SPANISH GREYHOUND IN BRIEF

Head: Proportionate to the rest
of the body, long, lean and without
fleshiness.

Ears: Broad at the base, triangular;
fleshy at the base, finer and thinner
towards the rounded tip.

Body: Rectangular, strong and sup-
ple, exuding robustness, agility and
endurance. Ample ribcage and very
well-tucked up belly.

moustache, as well as eyebrows

and a tuft on the top of the head.

Tail: Strong at the base, set low, Coat: Dense, very
hanging between the legs, remain- fine, short and smooth,
ing in contact with the legs. over the whole body in-
Colour: All colours, but the fol- cluding between the

lowing are most typical, in order of ~ tO€s.

preference: fawn and brindle, black,
dark and light black flecks, burnt
chestnut, cinnamon, yellow, reds,
whites with white markings and
pied.

© Labat/Rouquette
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@ United Kingdom
Greyhound

Morphology: Graioid

J28-30
inches
(71-76 cm)

Q2728

=
inches H_i_ j-- ,:r

(69-71 cm)

Grooming ﬁ“
Monthly

Short-haired
sighthounds KC CKC

FClI AKC

Did you know?

The Greyhound is the world’s
fastest dog and the archetype
of the sighthound as its full

potential is expressed in movement.

Straight lines, amplitude and
litheness in movement enable them
to cover large distances at high speed.
The hindlegs provide great impetus.

THE GREYHOUND IN BRIEF

Head: Long, moderate width, flat
skull, slight stop.

Ears: Small, rose-shape; fine tex-
ture.

Body: Fairly long, broad, square
back; powerful, slightly arched
loins; deep, capacious chest with
sufficient room for the heart; long,
well-sprung ribs that are carried
well back.

Tail: Long, set fairly low, strong at
the base, tapering to the tip, carried
low and lightly curved.

Colour: Black, white, red, blue,
fawn, fallow, brindle or any of these
colours broken with white.

Coat: Fine, close.

reyhounds possess remarkable strength and endurance.
They are intelligent and even-tempered sighthounds that
are particularly gentle and affectionate with their human com-

panions.

Greyhound

The pacesetter in every sense

© Lanceau

Gone with the wind

Greyhounds are strongly built, upstanding and of generous propor-
tions with powerful muscles and a harmonious formation. These are

the ultimate racing dogs, built for speed and perform-
ance. They have a long head and neck; clean,
oblique shoulders; a large, deep chest; arched

loins; and powerful hindquarters. Their supple
limbs add to their distinctive nobility. As well as
being wonderful hunters, Greyhounds are
suited to the life of a companion dog.

© Frangais/Cogis

© Labat/Rouquette
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® Ireland
Irish Wolfheund

Other name: Cu Faolil

Morphology: Graioid

33134 inches
(79-86 cm)
120 Ibs
(545kg) o

Q 28-34 inchessy -
(71-86 cm) i

“uuy

(40.5 kg)
Grooming
FClI AKC

Weekly

Rough-haired

sighthounds KC CKC
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Power and elegance

Certainly not as heavy or solidly build as the Great Dane, Irish
Wolfhounds are more akin to the Deerhound in terms of general type.
They are very big, imposing dogs with a lot of muscle - and elegance

too.

THE IRISH WOLFHOUND IN BRIEF

Head: Long, carried high, forehead
bones very slightly raised, very
slight furrow between the eyes.

Ears: Small rose-shaped, like the
Greyhound’s.

Body: Long, well ribbed-up, rather
long back; slightly arched loins;
broad croup across the hips; very
deep chest of moderate breadth.

Long, curved slightly, moderately
thick, well covered with hair

Irish Wolfhound

A sheep in wolf’s clothing

o-called because they were bred to hunt wolves — not because they look like them!
Irish Wolfhounds are extremely gentle companion dogs and make good guard
dogs, protecting their human family from any threat.

Did you know?

“Lambs at home, lions in the chase.” Up to the end of the 17"
century, sighthounds were used in Ireland ro hunt wolves and deer.
They were also used to hunt wolves in a large part of Europe before
the forests were cleared. Nowadays, they are renowned companion

dogs.

Celtic favourite

The Celts of Ireland, long inter-
ested in  breeding large
sighthounds, favoured the rough-
coated variety to cope with the
Irish climate. Unfortunately, as
the wolf population dwindled, so
too did the Irish Wolfhound and
by the end of the 17 century the
breed had become something of a
rarity. Captain G.A. Graham ini-
tiated a renaissance, and a breed
club was founded in 1885. Irish
Wolfhounds have today regained
some of the reputation they en-
joyed in the Middle Ages.

Colour: Grey, brindle, red, black,
pure white, wheaten and steel grey.

Coat: Rough and harsh on body,
legs and head, but especially wiry
over the eyes and on the beard.

© Grossemy

© Labat/Rouquette/Royal Canin



Magyar Agar

Hard-working Hungarian

M agyar Agars have boundless energy.They are packed with swiftness and staying
power. Prized for their endurance and resistance, some Magyar Agars even out-
perform Greyhounds at some distances on the track. Naturally a little aloof, but never
timid, this Hungarian breed is quick, intelligent, loyal and very vigilant.

THE MAGYARAGAR IN BRIEF

Head: Viewed from the side and
above, wedge-shaped with a fairly
broad base.

Ears: Good size, thick, set
medium-high, well-carried rose
ears, clinging to the neck.

Body: Long, muscular, well-devel-
oped withers; firm, broad, very
muscular back; very broad, highly
muscular, straight loins; broad,
slightly sloping croup.

Tail: Set medium-high, strong,
thick, tapering only slightly, curved a
little, reaching the hock.

Colour: All sighthound colours
and colour combinations are per-
mitted, except blue, blue-white,
brown, wolf grey, black and tan, and
tricolour.

Coat: Short, dense, coarse, flat, in
winter a thick, abundant undercoat
may develop.

© Duhayer/Royal Canin

Built for speed

Skulls unearthed on archaeologi-
cal digs prove this breed’s long
history, dating back to the arrival
of the Magyars in what today is
Hungary. These dogs were cross-
bred with various sighthounds in
the 19 century to improve speed
and stamina. Magyar Agars have
solid bones and good muscles,
giving the impression of elegant
strength.

® Hungary
Magyar Agdr

Morphology: Graioid

G 2502714 . =
inches
(65-70 cm)
Q 245-26% i |
inches E ul i-
(62-67 cm)
Grooming “
Monthly
= Short-haired
sighthounds

Did you know?
Magyar Agars have impressive
ribcages that accommodate
powerful lungs and a heart
that work together to propel
these dogs at high speeds.

© Duhayer/Royal Canin
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Italian Greyhound

Piccolo Levriero Italiano

Small but perfectly formed
Morphology: Graioid

SandQ talian Greyhounds are square-shaped dogs with forms reminiscent of a Greyhound

12/4-15 inches e or a Sloughi only reduced.These smallest of the sighthounds are docile and affec-

fﬁfgk % , .. tionate if a little reserved.They are certainly full of grace and distinction, qualities that
o ':'3- . have been winning over more and more people this past decade or so.

Grooming “
Monthly

Short-haired
sighthounds KC CKC

FClI AKC

© Grossemy
© Grossemy

Did you know? From Egypt to Italy

Althaugh 4 mctz'az/ly. exclusively  ialian Greyhounds are descended from small sighthounds kept at the court of the Pharaohs in Ancient
CGOZP Zo }ZZZ:Z‘?: ’;Z’[”Z Dounds Egypt. They were also popular in Sparta, where numerous portrayals have been found on Greek vases. They
v hﬁ;}] is plain to Wi h}; 1 they ’ first arrived in Italy in the 5th century BC, and during the Renaissance enjoyed life

among the nobility. Some of the greatest painters of Italy and elsewhere have por-
trayed the breed.

get moving. Their gait is springy
and harmonious with a high stepping
and effortless action; the
gallop is swift
with a sharp
spring.

THE ITALIAN GREYHOUND IN BRIEF

Head: Elongated, Body: Straight topline, arched Coat: Smooth, fine on the body

narrow, length up to around the loins, sloping harmo- without any fringing whatsoever.

2/5 height at withers. niously to the croup.
i Ears: Set very high, Tail: Set low, fine also at the base,
| small, with fine cartilage, gradually tapering to the tip.
& folded onto themselves Colour: Self-coloured black, blue,
i and carried well back on slate grey or yellow (Isabella in Ital-

the nape and upper part ian) in all shades.

of the neck.

Photo opposite page : © Grossemy






® Russia

Russkaya Psovaya Borzaya B : : i

Aristocratic Russian

Morphology: Graioid
orzois have been an integral part of Russian history and culture for nine centuries.

d%ifefm The | 1th century French Chronicle reports that the Grand Prince of Kiev’s
(75-85 cm) £ daughter, AnnaYaroslavna, arrived in France for her marriage to Henri | with three

Q 26%4-30% X . Borzois. Other owners and breeders of note include tsars and poets such as lvan the
‘(';f;% ) hj d Terrible, Peter the Great, Nicolas Il, Pushkin and Turgenev.The Grand Duke Nicolas
Nicolaevitch and Dimitri Valtsev established the landmark Pershinskaya Okhota ken-

nel. Since the end of the 19th century, Borzois have been bred in the United States

Grooming “
Monthly and Europe.

Long-haired FEll | e

or fringed sighthounds KC CKC

Lean and robust

Borzois are large aristocratic dogs
of lean yet robust constitution.
Their bodies are slightly elon-
gated (females tend to be a little
longer than males), with a strong
but not massive bone structure.
The bones are fairly flat under
lean, well-developed muscles, es-
pecially on the thighs. Balance
and harmony of movement are

© Grossemy/Cogis

essential.

Borzois are quiet and well-bal-

© Labat/Rouquette

anced in daily life, but become
suddenly excited when they see
the game, reacting impetuously.
They have a piercing gaze and

can see over long distances.

Did you know?
Individuals that exceed the

maximum size are accepted
provided they have the typical
Borzoi morphology.

THE BORZOI IN BRIEF

Head: Viewed from above and the side: Body: Broad, muscular, elastic back, forming
lean, long, narrow, aristocratic.Viewed from a curve (more pronounced in males) with
the side, the lines of the skull and foreface the loins and croup; the highest point is the
form a long, slightly convex line; the line of middle of the loins or around the first or sec-
the sagittal crest is straight or slopes slightly ond lumbar vertebra.

towards the occipital protuberance, which'is  ail: Sickle- or sabre-shaped, set low, thin,
pronounced. Big, expressive eyes, slightly long.

prominent, coloured dark hazelnut or dark
brown, almond-shaped but not slanting,
placed obliquely.

Colour: Combinations of any colours, but
never blue, brown (chocolate) or their deriv-

. . atives; all colours may be uniform or pied.
Ears: Small, thin, mobile, set above eye level

and far back, close to the nape when not
alert.

Coat: Silky, flat and supple, wavy or forming
short curls, but never small tight curls.
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Saluki \

® Middle East

Other names: Gazelle Hound,

Midd’e Eastern melting Pot Persian Hound

erhaps the oldest known domesticated dog, the breed expresses grace and sym- d%ﬂiﬁi

metry, great speed and endurance, strength and activity. It is rather cat-like in its (5871 cm) 8
behaviour and reserved with strangers, but neither timid nor aggressive. Salukis are Q Smaller I'IL-" 4
full of dignity and intelligence, while cultivating a certain degree of independence. f:zlzthe ‘.H:‘

There is also a rarer smooth-coated variety.

© Lanceau

© Labat/Rouquette

Morphology: Graioid

Grooming m
Monthly
Token of esteem FCl AKC :
Long-haired

Originally, each Middle Eastern tribe had dogs ke cke  or fringed sighthounds
that were best suited to hunting the game in its
region. According to tradition, these dogs were
never bought and sold, only given as marks of
honour. Those presented to Europeans, which
went on to constitute the breeding stock in
Britain, reflected the great diversity of terrain
and weather conditions in which they were
bred. The British standard published in 1923,
the first official one in Europe, took great care to
embrace the rich diversity of the breed.

type, which is desirable and typical of the
breed. This is due to the special place
© reserved for the breed in Arab tradition
and the immensity of the Middle East
region, where each tribe bred its own type.
This variety was preserved when the breed
was imported into Britain.

Did you know?
There is a lot of variation in the Saluki

© Franzo/Cogis

THE SALUKI IN BRIEF

Head: Long, narrow, expressing nobility, Colour: All colours and combinations are
skull moderately broad between the ears, permitted, except brindles, which are unde-
not domed. sirable.

Ears: Long, covered in long silky hair, set Coat: Smooth, soft and silky, with feather-
high, mobile, falling against the skull. ing on the back of the legs, except in the

Body: Sufficiently broad back; slightly smooth-haired variety.

arched, very muscular loins; hip bones set
well apart; long, deep chest that is moder-
ately narrow.

Tail: Long, set low, carried naturally in a
curve, well-feathered on the underside
with long silky hairs, not bushy.
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Sloughi

Morphology: Graioid

32629 -2
inches r
(66-72 cm)

Q2427 i |
inches r 1
(61-68 cm) Sqd > ¢ &

s

FCI -

Grooming
Monthly

Short-haired
sighthounds KC

Did you know?
The eyes have it in this breed.
Large, dark eyes, well set
in their sockets, produce
a particularly gentle expression,
a little pensive, even wistfil.

THE SLOUGHI IN BRIEF

Head: Viewed from the side, elon-
gated, elegant, fine but rather large.
Viewed from above, shaped like a
very long wedge.

Ears: Set high, falling, close to the
head, not too big, triangular, lightly
rounded at the tips.

Body: Gently, harmoniously curv-
ing topline; prominent hip bones,
level with or slightly higher than the
withers.

Tail: Thin, lean, extending from the
croup, carried below the topline.

Colour: From light sand to red
sand (fawn), including all intermedi-
ate shades, with or without black
mask, with or without black mantle,
with or without black brindling,
with or without black overlay.

Coat: Very short, dense, fine.

Sloughi

Maghreb melancholy

espite a look of nobility and haughtiness, Sloughis are very fond of their owner,

whom they will defend

. Hunters by instinct and capable of sustained effort, these

North African dogs also enjoy creature comforts.

Racy and elegant

Sloughis have existed for centuries
in the Maghreb. Today, most of
them are found in Morocco,
which holds the standard. These
smooth-coated sighthounds are
very racy, elegant dogs, not only
in terms of demeanour, but also
because of their lean musculature
and fine tissue.

© Monnier/Cogis
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Leading the popularity stakes

Morphology: Graioid

hippets are happy just about anywhere.The race- dilngcﬁ;szo '-'
track gets their heart beating, they put their best @751 cm) S
foot forward in the show ring, and they love living in the home. Q 17-18% .-.-'.' >
All told, these gentle, affectionate, even-tempered dogs are ideal ‘(ﬁf}; o) H -I§1'._ L ‘#

companions and great athletes.

Grooming “
Monthly

el e Short-haired

KC CKC sighthound

Did you know?

The word whippet, now
obsolete in everyday English,
used to mean ‘to move
briskly”. The name was

chosen when the breed was
officially recognized at the end
of the 19th century. The Whippet
Club was founded in 1899.

© Labat/Rouquette

© Simon/Cogis

Mysterious origins

Whippets combine muscle and strength with elegance and grace in the quest for speed. Built for work, all exaggeration must be avoided to
safeguard their aptitudes. Now the most popular of the sighthounds, Whippets were known as small Greyhounds for a while until the name
Whippet was adopted. Although their origins are not well known, there’s no denying that small-sized sighthounds have existed in Britain for

centuries.

THEWHIPPET IN BRIEF

Head: Long, lean skull, flat on top, Tail: Long, tapering, in action car-

tapering toward the muzzle, but ried in a delicate curve but not
broader between the eyes, slight above the topline.

stop. Colour: Any colour or combina-
Ears: Small, fine texture, rose tion.

shaped. Coat: Fine, short, close in texture.

Body: Broad, very muscular, firm,
rather long back, loins giving the
impression of strength and power,
very deep chest with plenty of
room for the heart.

© Simon/Cogis

489



490

Rare breeds

ome breeds registered with the FCI are down to just a few individuals or are bred on a very
limited scale. Others have gradually grown in popularity but are yet to be officially approved.
These “new’’ or more correctly “neoformed” breeds (Y. Surget) are often varieties of exist-

ing breeds.

ental Other name Native country
rs Dupuy Pointer  France

Character, aptitudes, training

This fast, supple dog was a very good
pointer with a very fine sense of
smell, which was valued as a hunting
dog in open country.

Advice
It is well suited to rural life.
Purpose

Gun dog.

Braque Dupuy

Avery old breed, known since the 18th century, named after the breeder
in Poitou who created it.The Braque Dupuy is said to be a cross
between the old Braque Francais and the Greyhound or the Sloughi. It was
very widespread in Poitou and the west of France at the beginning of the
20th century. It has now practically disappeared.

THE BRAQUE DUPUY IN BRIEF

Head

Long, narrow, fine, lean. Long, narrow,
domed skull.Very pronounced occiput. No
stop. Long, narrow hook muzzle. Broad,
dark brown nose. Fine, lean, close lips.

Eyes

Golden or brown.

Ears

Rather long, narrow, very fine and supple,
sparkling and set slightly back.

Body

Slender:Very long, light, fine neck without
dewlap.Very clear withers. High, deep, well
descended chest. Flat ribs. Well supported
back. Slightly arched powerful, rather short-
coupled loins. Highly developed sternum.
Slightly hollow, turned up flanks.

Limbs

Strong, bony.Very lean, elongated feet. Toes
close together.

Tail
Medium thickness, fairly long, carried low or

very slightly curved. Quite well furnished
with hair.

Coat

Fairly short, always smooth. Close and very
fine on head and ears. Rough to the touch
on back and loins.

Colour

White and dark brown. Foundation of
beautiful white with fairly big brown
markings or brown mantle with or without
brown spots, mottling mainly on the front
limbs.

Height

Male: 26-26% inches (67-68 cm)
Female: 25/2-26 inches (65-66 cm)
Weight

Around 66 Ibs (30 kg)



Griffon Boulet

he Griffon bred by Mr E Boulet in the 19th century is a longhaired

pointer resembling a Barbet without curls.This breed of woolly-haired

griffons, which some say is descended from the Barbet, was long found in

northern France. Boulet improved it around 1880 by crossing it, some say,

with Braques, Poodles or sheepdogs.The breed is now very rare.

THE GRIFFON BOULET IN BRIEF

Head

Bushy look. Long, broad, square muzzle with
heavy moustache. Blond or brown nose.

Eyes

Yellow. Bushy eyebrows can cover the eyes
slightly.

Ears

Set fairly low, drop, slightly rolled, covered
with smooth or wavy hair.

Body

Compact. Slightly longer than average neck.
Broad, deep chest. Strong loins.

Limbs

Strong, muscular. Slightly elongated toes.

Tail
Straight, carried well, no feathering.
Coat

Long, semi-silky, smooth or wavy, never
curly.

Colour

Dead-leaf brown with or without white,

but no big white patches.

Height

Male: 212-23% inches (55-60 cm)
Female: 19}2-21/2 inches (50-55 cm)
Weight

44-55 Ibs (20-25 kg)

Native country

France  Griffon-type continental poi

Character, aptitudes, training

Very hardy, with an excellent nose,
the Griffon Boulet is very good in
wood and marshland. It is well pro-
tected by its coat, so it is not afraid of
the cold or bad weather. It works
slowly but methodically over a lim-
ited area. It is a pleasant companion.

Advice

It needs plenty of space and exercise.
Regular brushing.

Purpose

Gun dog, companion dog.
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The 357t FCI breed

he FCI gives provisional recognition to new breeds every year. In 2009, it was the turn
of the South-Eastern European Shepherd, the Bucovina.

South-Eastern European

Shepherd

his big, powerful mountain dog has a similar morphology to such breeds as the Great Pyrenees and some
shepherd dogs from the east used for guarding and protecting herds. After the recent recognition of related

INFORMATION
Native country Romania

Name South-Eastern European
Shepherd

Other names Bucovina, Dulau,
Capau

Purpose Shepherd dog

Classification Group 2 Molos-
soid breeds, Mountain type

Native region Bucovina in
northern Romania in the midst of
the Carpathians

First standard Published in 1982

Current standard 2002 version
submitted to the FCI for provi-
sional recognition

Character This brave, imposing
protection dog is not afraid to stand
up to such predators as bears and
wolves to keep its herd safe.

King of the mountains

Provisionally placed in FCI group 2, the
Bucovina is a big, powerful dog with
marked differences between the sexes.

This breed, which forms a close bond with
its handlers, can be used to guard and pro-
tect anything it is entrusted with. Its bal-
anced character, loyalty and highly devel-
oped protective instinct are fundamental
traits of all South-Eastern European

Shepherds.

The head, expression, ear carriage, stop and
eyes are very typical of the breed.

While a South-Eastern European Shepherd
must be physically powerful, this should
not be the be all and end all, as it does have
to perform its duties pain-free and without
tiring itself out without reason.

breeds such as the Romanian Miortic Shepherd Dog, the South-Eastern European Shepherd is a newcomer to the
FCI.This native to Romania is one of the big breeds, with males growing to over 30 inches (almost 80 cm) at the
withers.

The Bucovina generally moves in a supple
trot, without apparent effort. This hardy
dog is able to cover long distances, without
expending too much energy. The hair is es-
pecially abundant, except on the head,
where it is short. The coat comes in a vari-
ety of colours, which is becoming of the
breed and a great delight to potential buy-
ers when they are choosing a puppy. Don't
all rush at once, though, because the South-
Eastern European Shepherd is virtually un-
known outside its native country.



Breeds not recognised by the FCI

ome of these breeds are recognised by the kennel club in their native country (the
Cursinu in France and the Alano in Spain, for example) or by clubs not recognised
by the FCI (like the Boykin Spaniel, which is recognised by the United Kennel Club).

Sheepdogs

Akbash (Coban Kopegi): Turkish in origin, the Akbash
is used in the United States. Its ancestors are said to include
the Komondor, the Kuvasz and the Tatra Shepherd Dog.
It grows to 28-34 inches (71-86 cm), weighing in at 88-
110% lbs (40-50 kg), with thick white coat.

Berger de la Crau (France): A well known sheepdog
among those that move their livestock in the Alps with the
changing of the seasons. A French-style Border Collie that
has everything but official recognition.

Himalayan Sheepdog (India): A breed of unknown
provenance that measures 20-26 inches (51-66 cm) and
weighs 50%-90%2 lbs (23-41 kg). It has a thick, harsh

coat of varied colours.

New Zealand Huntaway: A black and tan sheepdog
measuring 20-24 inches (51-61 cm) and weighing 39%2-
66Y lbs (18-30 kg), with semi-prick ears, short hair and
thick, feathered tail.

Guard dogs

Alapaha Blue Blood Bulldog (United States): Bred from
English Bulldogs by the Lane family in Georgia, measur-
ing 20-24% inches (51-63 c¢m) and weighing 503%4-88 lbs
(23-40 kg). Solid head, prominent eyes, pronounced stop.
Short hair in various colours. Also a companion dog,.

Boerboel (South Africa): A big, powerful dog bred from
imported Boxers, Mastiffs and Bullmastiffs. Boerboels ar-
rived in the Netherlands in 1994. They can measure up to
27V inches (70 cm) and weigh 132%-154% lbs (60-70
kg). Broad head, flat skull, strong jaws, drop ears, short
hair. Docked tail. Brindle, yellow, grey, red-brown, brown.
Protection dog,.

Lancashire Heeler (Ormskirk Terrier): Cross between
the Welsh Corgi and the Manchester Terrier, this short-
legged, long-bodied British dog measures 10-12 inches
(25-30 cm) and weighs 7%-15% Ibs (3.5-7 kg). Its coat of
short hair is coloured black and tan. A herder that snaps
at the heels of cattle, but also used to catch rats or rabbits.
A provisional standard was published in 1986. Rare out-
side the United Kingdom.

Miniature Australian Shepherd (United States):A miniature
copy of the Australian Shepherd, this breed measuring 13-
18 inches (33-46 cm) and weighing 15%2-29% lbs (7-
13.5 kg) has medium-length hair in various colours. It has
made the transition to companion dog.

Bull Boxer (United Kingdom): A very recent cross be-
tween Boxer and Staffordshire Bull Terrier. Measuring 16-
20% inches (41-53 cm) and weighing 372-53 lbs (17-24
kg), the Bull Boxer has a powerful body, drop ears and a
coat of close-cropped hair in various colours. Also a
friendly companion.

Moscow Watchdog (Russia): Very similar to its main an-
cestor the St Bernard in terms of coat and morphology, but
distinguished by its even temper, which it owes to crosses
with Caucasian Shepherd Dogs.
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King Shepherd (United States): Bred from non-standard
German Shepherd — which you can see just from looking
at it — crossed with other sheepdogs. Its height, weight and
other general characteristics are diverging from those of its
European cousin all the time.

Tibetan Kyi Apso: The ancestors of this very ancient dog
protected the encampments and flocks of Tibetan no-
mads. Measuring 24%-28 inches (63-71 cm) and weigh-
ing 70%2-90%2 Ibs (32-41 kg). The hair is long and the tail
is curved and well feathered.

Old English Bulldog (United States): This breed was
created in the 20th century by crossing English Bulldogs,
Bullmastiffs and American Pitbull Terriers. Measuring 20-
25Y% inches (51-64 cm) and weighing 64-105% lbs (29-
48 kg). Solid head, powerfully built, mastiff-type body,
rose ears, close-haired coat in various colours. Brave, de-
termined, sometimes aggressive.

Gun dogs

Alano (Spain): A cross between the descendants of Celtic
hounds and mastiffs. It is said to be an ancestor of the
Dogo Argentino. It has a solid head, drop ears, a fairly
short body. Its hair is short, the coat red with a black muz-
zle. It hunts wild boars.

American Staghound (United States): Created through

crosses between Scottish Deerhounds, Greyhounds and
Irish Wolfhounds.

Bluetick Coonhound (United States): Created through
crosses between Foxhounds, the English Coonhound, French
guard dogs and hounds and the Black and Tan Coonhound.
Measuring 20-27 inches (51-69 ¢m) and weighing 44-79Y%
Ibs (20-36 kg). Close-cropped tricolour coat, with blue-
ticked white foundation and tan markings. Created in
Louisiana in the 19th century to hunt raccoons.

Boykin Spaniel (United States): An outstanding re-
triever specialised in ducks, created by Whit Boykin in
South Carolina, who wanted a spaniel that could retrieve
and hunt with talent.

Catahoula Cur (Catahoula Leopard Dog): The official
state dog of Louisiana with a long but poorly established
history. Measuring 20-26 inches (51-66 cm) and weighing

Sanshu (Japan): Created at the beginning of the 20th cen-
tury in a cross between the Chow-Chow and the old
Japanese Aichi. Weighing 44-55 lbs (20-25 kg) and meas-
uring 17%-21Y4 inches (45-55 cm). Robust, short-coupled
body, broad head with almond eyes and straight ears.
Curved tail. Stiff, harsh, medium-length hair, in the
colours rust, black and tan, light brown, salt and pepper,
white and more. A brave and hardy guard dog and an af-
fectionate companion.

Valley Bulldog (Canada): Said to be created by crossing
Boxers and English Bulldogs in the Annapolis Valley in
Nova Scotia in the 1950s. All colours are accepted. The
most common are white, fawn and brindle.

39Y%5-66Y% lbs (18-30 kg). Drop ears and close-cropped
hair. Walleyes are possible. Grey in colour with irregular
black patches and tan markings on head and limbs. Big
game dog that hunts bears just as well as racoons. Used as
a herder but it also has good guarding qualities.

Catalburun (Turkey): Breed with much in common with
the Pointer and pointing dogs in general, but with one
striking difference: a nose “cut” in two, created by inten-
sive inbreeding.

Epagneul de Saint-Usuge (France): This very old spaniel,
which is separated by a regional differentiation of the
French Spaniel in Bourgogne and Franche-Comté, had its
own standard back in 1936. The breed was officially recog-
nised by the Société Centrale Canine in 2003, when the
first registrations were accepted.

Kerry Beagle (Ireland): Descendant of a stag dog in the
south of the country, it was used to catch hares. Imported
into the United States in the 20th century, where it played
a part in the creation of various American hounds. Bigger
than the Beagle, measuring 22-26 inches (56-66 cm) and
weighing 44-59% Ibs (20-27 kg). Broad head, drop ears,
short hair. Colours are white and tan, blue and tan, black
and tan or tricolour.



Rampur Greyhound (India): Its origins are a little murky.
It is said to be related to the Afghan Hound and the
Sloughi. Greyhound blood was introduced into the breed
in the 19th century. Measuring 22-30 inches (56-76 cm)
and weighing between 50%-70%2 Ibs (23-32 kg). Close-
cropped hair. Very poorly known outside of its native
country.

Lucas Terrier (United Kingdom): Created by Sir J. Lucas
by crossing the Sealyham Terrier with the Norfolk Terrier
in the 1950s. Measuring 10-113% inches (25-30 cm) and
weighing 10-12% lbs (4.5-6 kg). Varied coat colours.
Hunts in packs.

Lurcher (United Kingdom): Created by crossing Collie
types with Greyhounds and Deerhounds, this Irish breed
looks like a small greyhound. Measuring 27-30 inches
(69-76 cm) and weighing 592 -70%2 Ibs (27-32 kg). Long,
narrow head, long body. Rough hair, often two-coloured
coat: white with dark mantle and patching. Very popular
hound, especially among poachers. Virtually unknown
outside of Ireland or the United Kingdom.

Majestic Tree Hound (United States): A recent creation
based on a cross between a Bloodhound and other hounds,
used to hunt big cats and big game. It has an outstanding
nose and a good voice. Big, solid, with skin folds on the
face. The hair is short and the coat comes in one or more
colours.

Mountain Cur (United States): Created from crosses of
European dogs imported by colonists and local pariah
dogs. Strong and stocky, very similar to a former English
sheepdog breed. A good tracker that rarely gives voice,
hardy and brave. Weighing 35%-66% lbs (16-30 kg) de-
pending on the sex.

Patterdale Terrier (Black Fell-Terrier) (United
Kingdom): Originally from the village of Patterdale in
Cumberland, northwest England, where it was very pop-
ular. Measuring 11% inches (30 cm), weighing 11-12% Ibs
(5-6 kg). Stocky, sturdily built, with folded ears, close
hair. Coat colours are black, black and tan, brown and red.
A brave, tenacious hunter of rabbits, foxes and vermin.

Plott Hound (United States): Descendant of dogs im-
ported from Germany by the Plott family in the 17th cen-
tury, which were crossed with English hounds. The Plott
Hound hunts wolves, pumas, coyotes, wildcats, stags,
bears, wild boars and more. Measuring 20%-25% inches
(53-64 cm) and weighing 39%5-64 lbs (18-29 kg). Drop
ears, short hair. Tricolour coat: white, tan with black sad-

dle.

Plummer Terrier (United Kingdom): Its creator, Mr B
Plummer, crossed the Fell Terrier variety of the Patterdale
Terrier, the Jack Russell Terrier, an American Beagle and
the Bull Terrier. Measuring 11Y2-13% inches (29-34 cm)
and weighing 12-15% Ibs (5.5-7 kg). Compact body, drop
ears, short, close-cropped hair, white and tan in colour. An
excellent ratter.

Rastreador Brasileiro (Brazil): Created by crossing the
American Foxhound, the Black and Tan Coonhound, the
Treeing Walker Coonhound and the Bluetick Coonhound.
Measuring around 25% inches (65 ¢cm) and weighing
around 55 Ibs (25 kg). Drop ears, short hair, either black
and tan or tricolour. Strong, lively, brave and hardy, it
hunts jaguars.

Redbone Coonhound (United States): A variety of the
Black and Tan Coonhound that bears the name of its cre-
ator, the Tennessee breeder Mr P Redbone. Measuring
20%-26 inches (53-66 c¢m) and weighing 503%-70"2 Ibs
(23-32 kg). Short hair of a solid red colour. It hunts

racoons.

Redtick Coonhound (United States): Close parent of the
Bluetick Coonhound, measuring 20-27 inches (51-69
cm) and weighing 44-79Y2 Ibs (20-36 kg), with drop ears,
short hair and hazel coat with lots of ticking. It hunts
racoons and foxes, and is also a good guard dog.

Treeing Walker Coonhound (United States): Variety of
the Black and Tan Coonhound introduced into Virginia
in the 18th century by Mr T Walker. A dog that is bred for
treeing, i.e. chasing racoons and opossums into a tree and
holding them there until the hunters arrive. Measuring 20-
27 inches (51-69 cm) and weighing 503%-70%2 Ibs (23-32
kg). Solid head, drop ears. The smooth-haired coat is ei-
ther tricolour (black, white and tan) or bicolour (white and
tan).

Trigg Hound (United States): Variety of the American
Fox Hound, measuring 20-24 inches (51-61 cm) and
weighing 44-55 lbs (20-25 kg), with fine hair that can

come in any colour. A hardy hound with a subtle nose.

U’Cursinu (France): Old Corsican breed of medium pro-
portions, measuring 16-22% inches (41-58 ¢cm) and
weighing 44-66% lbs (20-30 kg). Short to mid-length
hair in fawn brindle or dark fawn, often with a black
mask. A club founded in 1989 to protect the breed is
recognised by the Société Centrale Canine.
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Companion dogs

American Hairless Terrier (United States): This small
dog was unexpectedly born into a Rat Terrier litter in
1972. The puppy was raised by the Scott family, who de-
cided to breed it, retaining only hairless dogs in each gen-
eration to produce the breed.

Bichon-Yorkie (United Kingdom): A cross between a
Bichon Frise and a Yorkshire Terrier, measuring 9-12%
inches (23-31 c¢m) and weighing 6%2-12% lbs (3-6 kg).

Dense, soft hair in various colours.

Biewer Terrier (Germany): Named after its creators, Mr
and Mrs Biewer, who bred Yorkshire Terriers for 20 years
until 1984, when a new variety was born, which would be
the first of the future Biewer Terrier breed. The family de-
voted a chunk of their life to breeding this little compan-
ion dog, which is similar in looks to the Yorkshire Terrier,
but the breed has really taken off in the United States.

Cockapoo (United States): Created in the United States
by crossing Toy Poodles and American Cocker Spaniels.
Weighing 19%-24Y Ibs (9-11 kg) and measuring 13%-
14Y5 inches (35-38 cm). Various coat colours similar to the
Poodle.

New Guinea Singing Dog (New Guinea): Breed known
in the 19th century that disappeared from view in the 20th
before two couples were found in the 1950s and 1970s.
They were used to try to recreate the breed. Similar to
Dingoes, measuring 13%-14%2 inches (35-38 c¢m) and
weighing 17Y2-22 lbs (8-10 kg). Short-haired coat with
various shades of red and white patches. It often lives in a
feral state. Its singing is melodious. Distant and unpre-
dictable, certainly not the ideal companion dog!

Carolina Dog (United States): Said to be originally from
Asia, but discovered in South Carolina. Measuring 21%2-
22 inches (55-56 cm) and weighing 28%2-39%2 Ibs (13-18
kg). Elongated head, large, erect ears. Dark brown al-
mond eyes. Short, dense coat of dark yellow hair. Once a
herder and hunter, it has become a companion dog, in
spite of its feral instinct.

Peruvian Inca Orchid (Moonflower Dog): Spanish con-
quistadors in the 16th century were the first foreigners to
see this dog, which was kept by the indigenous population
until the 20th century. Imported into the United States
and Europe. Hairless but for a tuft on the head. Measuring
19%5-25Y2 inches (50-65 cm) and weighing 26%2-50% lbs
(12-23 kg).

Dingo - Haliki, Warrigal, Noggum, Boolomo - (Australia):
Pariah dog that is thought to have migrated to Australia
more than 20,000 years ago at the same time as the
Aborigines. It was used as a hunting and companion dog, but
ultimately returned to a feral state. Measuring up to 20%
inches (53 c¢m) and weighing 22-44 lbs (10-20 kg). Yellow or
orange eyes. Smooth hair in various colours, often yellow,
ruddy, black and white. It can be trained but only if started
at a very young age.

Toy American Eskimo: Descendent of the Spitz, meas-
uring 11-12% inches (28-31 cm) and weighing 6%2-11 Ibs
(3-5 kg). Fox-like head, drop ears and tail curved over the
back with attractive feathering. Long, thick pure white
hair. A vigorous sporting breed.

Foo dog (China): An original among the family of spitz-
type Asian breeds, coming in three sizes, Toy, Mini and
Medium, and showing some resemblance to the short-

haired Chow Chow.

Kyi Leo (United States): Bred in California in the 1970s
as cross between the Lhasa Apso and the Maltese.
Measuring 9-11 inches (23-28 cm) and weighing 12%-
15 Ibs (6-7 kg). Drop ears and long, somewhat wavy hair
in black and white. An amiable house dog.

Mi-Ki (United States): Small companion dog created by
crossing Papillon, Shih Tzu, Maltese, Japanese Spaniel
and Yorkshire Terrier, a labour of love by companion dog
breeder Micki Makin in Wisconsin in the 1980s.

Prazsky Krysavick (Czech Republic): A small dog cre-
ated some 20 years ago. Measuring 7Y2-7% inches (19-20
cm) and weighing 2%-6% lbs (1-3 kg). Delicate head

with narrow muzzle. Smooth, fine hair.



Shiloh Shepherd (United States): Created in the 1980s
on the basis of the German Shepherd, the Shiloh measures
26-27Y2 inches (66-70 cm) and weighs 79%2-110% lbs (36-
50 kg). Erect ears.

Toy Fox Terrier, American Toy Terrier, Amertoy (United
States): Created in the 1930s by crossing small smooth-
haired Fox Terriers, English Toy Terriers and Chihuahuas.
Measuring 9%2-10 inches (24-25 cm) and weighing 3%-
6Ylbs (2-3 kg). Curved skull, pronounced stop, drop

Working dogs

Boulab (Canada): Created in 1990 by crossing Labradors
with Bernese Mountain Dogs to produce a dog as active
as the former and as attentive to its owners as the latter. A
liccle bigger than the Labrador, but of the same colour.
Used as a guide dog.

Sled dogs

Alaskan Husky (Alaska, United States): Created by
Alaskan mushers at the beginning of the 20th century by
crossing Siberian Huskies, local indigenous dogs and other
sporting breeds. The Alaskan Husky is the world’s most
successful sled dog, accounting for around 90% of all
competition dogs. Measuring 17%-25% inches (45-65
cm) and weighing 39%2 -57%2 Ibs (18-26 kg). Resembles a
Nordic sled dog.

Chinook (United States): Created by Mr A Walden at the
beginning of the 20th century by crossing Eskimo dogs,
the St Bernard and Belgian shepherd dogs. The breed is so
rare it may be close to disappearing altogether. Weighing
66%-88 lbs (30-40 kg) and measuring 20%-24 inches
(53-61 cm). A dog of great strength. Drop or cropped ears.
Abundant thick fawn hair. Used as a guard or as a com-
panion dog.

ears, generally docked tail, dark, round eyes. Smooth-
haired, either tricoloured (white with black and tan
patches) or bicoloured (white and tan, white and black).
A lively, alert dog that also works as a ratter. Trained to as-
sist the disabled in their home.

Labradoodle (Australia): Produced in 1989 by crossing
a Poodle with a Labrador. Measuring 21%-25% inches
(54-65 cm) and weighing 55-77 lbs (25-35 kg). Curly-
haired coat in various colours. Companion dog that is also

used as a guide dog.

Canadian Eskimo Dog: Very old lupoid-type breed.
Measuring 20-26% inches (51-68 cm) and weighing 59Y2-
105% lbs (27-48 kg). Prick ears, thick, dense hair. Bushy

tail rolled over the back. All coat colours are acceptable.

Greyster (Norway): Still very rare breed created by cross-
ing the German Shorthaired Pointer with the Greyhound.
Measuring 26%-29%2 inches (68-75 cm) and weighing 55-
77 lbs (25-35 kg). Short-haired coat of brown or black

brindle. A sprinter that is not suited to longer distances.
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Dogs and culture



Dogs in art

umans have always depicted the animals around them. Cave paintings,
H archaeology, sculpture and paintings illustrate the important role dogs have
played in our daily life and our imagination — guard, hunter or companion, hell-
hound, guardian of the dying, symbol of vigilance, loyalty and obedience, or accursed,
linked to death and the forces of evil. Dogs have also been widely used in heraldry,

coins and, more recently, postage stamps.

Dogs in archaeology

to show a dog cutting off a deer’s retreat on the hunt.

Dogs as gods

The best-known example
of a deified dog in
Egypt is Anubis, half-
dog, half-jackal, which is
first mentioned in the 19th
dynasty (around 4200 BC).
Dogs were often found lurking
around necropolises at night, so
Anubis was the god of the dead, presiding
over funerals and care of dead bodies, par-
ticularly embalming.

Anubis, God of Judgement and the Dead; statue of
the Museum of Egyptian Antiquities, Cairo, part of
the Tutankhamen treasure collection

© Marthelot/Leemage/losse
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A large proportion of the animal depictions found by archaeologists are of dogs. These depictions
show the importance of dogs as symbols — from slave to god, depending on time and place. The
oldest depiction is a cave painting from around 10,000 BC in Cueva de laVieja, Spain, which appears

In Greek mythology, the dog was a creature
forged by Hephaestus, the god of artisans,
bestowing it with a privileged position
among the animals.

For the Aztecs the dog-headed god Xolotl
gave birth to humanity, feeding and raising
it, throwing the bones of the dead into hell.

Working dogs and war dogs

Since the dawn of time, humans have used
dogs as assistants. From being slaves in
Mesopotamia (“dog” and “slave” share the



same ideogram in cuneiform script from
around 2000 BC), dogs gradually took on
an essential role in human work.

Virtually all early hunting depictions por-
tray dogs alongside men, including scenes
depicting hounds hunting big cats on the
outer walls of the Neolithic settlement of
Catalhoyuk in southern Anatolia. Prior to
the 18th dynasty in Egypt, dogs helped
humans hunt antelope and gazelle. Around
1500 BC, the multiplication and speciali-
sation of breeds produced faster

Greyhounds. In ancient Greece and Rome
too, dogs helped on the hunt and were often
depicted in art.

They also began serving as guards, such as
Cerberus, who controlled access to Hades in
Greek mythology. In the Far East, lapdogs
were the guardians of eunuchs (3470 BC),
whereas in ancient Rome (1st century AD),
they were leashed and tasked with guarding
homes — a mosaic from Pompeii bears the
famous inscription cave canem, beware of
the dog.

Assyrian hunters accompanied by leashed dogs. Palace of
Assurbanipal or Ashurbanipal, King of Assyria (Mesopotamia)
(669 BC - 627 BC), 645 BC, British Museum. London.

The British Museum. ©Aisa/Leemage/losse
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Dogs in paintings

Since the birth of civilisation, paintings have suggested that the dog is man’s best friend. The first depictions of dogs are in
prehistoric cave paintings from around 4500 BC in general, with the exception of the earlier Cueva de Vieja frieze.While
dogs are portrayed less frequently than game, which was the main source of inspiration, they are shown as hunting dogs of
a breed unlike any currently known. Dogs started to resemble those we know today in paintings from ancient Egypt.

Diana the Huntress.The goddess armed with a bow and accompanied by a dog.
Painting of the Fontainebleau school, 16th century. The Louvre, Paris.
© Luisa Ricciarini/Leemage/Josse

Roman Empire: watchdogs

The status of dogs in society improved in
the Roman Empire, where they were
fully-fledged domesticated animals prized
as guards and hunting dogs. They were
loyal companions, completely devoted to
their owners. Most of them were proud
mastiffs, as impressive as they were fero-
cious, tasked with guarding access to the
home.

Middle Ages: primarily hunting
dogs

Dogs were virtually absent from pictorial
art until the Middle Ages. This may have
been due to the awareness among artists at
the time of the aggressive, famished stray
dogs that devoured carcasses. In Islam,
dogs are still regarded as accursed symbols
of the force of evil and death.

The use of dogs in hunting helped
change public opinion. It is, however,
important to note that aggressiveness was
the only trait people were interested in
exploiting in the early Middle Ages. Thus,
dogs started to reappear in paintings, usu-
ally in packs. Tableaus depict kings hunt-
ing with their dogs, sometimes in packs of
a thousand.

In time, the portrayal of dogs in art mir-
rored reality more and more closely,
although it was not always easy to deter-
mine exactly which breed was depicted.
That said however, every type of dog had
its speciality. Scenthounds are shown
tracking game animals with their nose.

These breeds of similar appearance but



different coat colours include Bloodhounds
(Chiens de Saint-Hubert), Chiens Blanc du
Roy, Fauves de Bretagne and Gris de Saint-
Louis, whose names clearly show who they
belonged to or where they came from.
Pointers are shown with falcons, hunting
large game; they were used to Kill prey
before the invention of guns.

The Renaissance: dogs became
humanised

Companion dogs began to be depicted in
paintings in the late Middle Ages when
Renaissance ladies were portrayed with
small dogs on their lap or at their feet. Small
Greyhounds and other miniature breeds
appeared to enchant their mistresses, who
lavished them with caresses. Renaissance
artists depicted dogs much less sparingly. All
sorts of breeds appear in 16th century paint-
ings, from the small lapdogs of ladies
through refined Greyhounds to the larger
dogs accompanying the lords.

Dogs were depicted in a more human light:
lying under the table at banquets, feasting
on titbits. By now, they were fully-fledged
companion animals. Artists everywhere
started to paint dogs: in one, set in Venice,
Bichons rest themselves on cushions while
being doted on by their mistress in a gon-
dola. Dogs were still essentially hunting
companions, however, and artists began to
distinguish the different types of hunting
dog (scenthounds, pointers etc.) more
clearly.

17t Century to the present day:
the development of the breeds

The number of breeds began to grow sig-
nificantly at the start of the 17t century,
again in connection with hunting, at least in
the early stages. As hunting techniques and
game diversified, so, too, did hunting dog
breeds. But by the end of the century the
focus had switched to smaller dogs like the
King Charles Spaniel, a royal favourite.

Dogs gradually began to be depicted alone
in paintings or at least as the focal point.
Some artists began to specialise in animal
painting, including Francois Desportes

(1661-1743), artist at the court of King
Louis X1V, Paul de Vos (1596-1678),
Abraham Hondius (1625-1691), Franz
Snyders (1579-1657) and Jean-Baptiste
Oudry (1686-1755).

Dogs were depicted with striking realism, in
terms of both anatomy and expression. The
distinctive postures and expressions of each
breed were copied directly from real life.
Sometimes, it is as though the artist’s goal
was simply to immortalise the dog.

In the 19t and 20t centuries artists’ depic-
tions of dogs were verging on the senti-
mental, as the packs of hunting dogs serv-
ing royalty were replaced almost totally by
companion dogs and, less frequently, by
herders and watchdogs.

Soon the style became abstract. Dogs began
to be portrayed as symbols, making it
impossible to determine which breed had
inspired a particular piece. Dogs began
increasingly to appeal to artists and society
as a whole, and today, dogs continue to be
a source of endless admiration and inspira-
tion, appreciated by all.

Many contemporary artists use dogs, more
or less stylised, in their paintings.

Arearea (Joyeusetés) or Le chien rouge. Painted in the sec-
ond year of his stay in Tahiti. Painting by Paul Gauguin
(1848-1903), 1892. Oil on canvas. Musée d'Orsay, Paris.
©Aisa/Leemage/losse

503



504

Dogs in sculpture

As humans evolved, they invented art to express their feelings about the world around them.They began by drawing what
they saw on cave walls, using pigments in relief. Later, they discovered pottery and sculpture. Animals naturally became sub-
jects of artistic inspiration. They became religious symbols, alternatively feared or respected.

Entrance to a temple in Myanmar. © Timurk/Fotolia

Prehistory:figurative art

The first sculptures of dogs are earthenware
objects in a very plain style. This figurative art
was primarily dictated by respect for the ani-
mal’s uses, which was as a hunting companion,
breeding object and part of everyday life. Traces
of claw and tooth marks are sometimes found.
Sculptures portray animals with dispropor-
tionate bellies and short legs.

Precolumbian art

Precolumbian art was also very simple. There
was no desire to depict dogs realistically as
such, but rather to instil them with the quali-
ties of the god with which they were associat-
ed. Precolumbian sculpture became an expres-
sion of the spiritual and mystical world, a trend
that reached its peak in Antiquity.

Egypt:dogs as stylised symbols

The ancient Egyptians worshipped all sorts of
animals including the dog, which was the
earthly incarnation of the god Anubis and
sometimes Thot. In their highly elaborate,
stylised sculptures, artists sought to evoke the
dog’s character, while retaining its normal
form, generally based on that of the desert
Greyhound. The limestone dog at the Musée
du Louvre, Paris — showing a sheepdog wear-
ing a collar — is a perfect example. Bas-reliefs
often depict dog racing or hunting scenes.

The ancient Egyptians also used dogs to dec-
orate tombs and necropolises. The depictions
of Anubis on the sarcophagus of Madja from
the 18t dynasty clearly show a dog with a fox’s
tail. Two statues of dogs stand guard at the
entrance to all temples as a symbol of how the
king watched over his people.



Asia: lion-dogs

The dog occupies a very unique position in
Asia, where it has been considered both a
god and a delicacy, earning either respect or
scorn. At the entrance to most Chinese tem-
ples and palaces stand two “lion-dogs” with
clear similarities to the mastiff breeds native
to the region. Even in everyday sculptures,
the traits of the dog are exaggerated and
embellished with ornamentation of various
sizes.

Assyria:fine animal sculpture

High-quality animal sculpture was abun-
dant in Assyria, where religious beliefs and
the cult of kings dictated artistic inspiration.
Dogs are generally portrayed alone, with
remarkable finesse, as part of hunting
scenes, or accompanied by their master.

Ancient Greece and Rome:
geometric style

The art of ancient Greece and Rome was
primarily geometric in style, characterised
by clean lines, but, as in human sculpture,
animals became more refined, to the point
of near-perfect realism. Very few dog statues
have been found, which is not surprising,
given that dogs were no longer seen as gods.

Middle Ages:imaginative
representations

In the Middle Ages, art turned towards the
imagination and symbols. Good and evil
were the main sources of inspiration after
religion. Dogs played a limited, essentially
decorative, role.

In the Renaissance, artists concentrated on
anatomical and morphological studies as
they endeavoured to find the ideal propor-
tions. The main theme was the horse; dogs
seemed to have limited appeal.

17t century to the present day:
popular subjects

The dog remained a subject of practice
rather than a true theme in sculpture,
although animal artists did start to depict
dogs as their main subjects in the 19th cen-
tury. These included Antoine Louis Barye
(1796-1875), who created anatomically
accurate bronze sculptures based on dissec-
tions. His main subject was the hunting
breeds.

© SVM/Fotolia
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The dog: myths and symbols

Dogs have lived alongside humans for almost 15,000 years, so it is only natural that they are a major
component in our imaginations. Man has always used day-to-day objects and creatures to represent the
invisible and the mystical. The dog’s appearance and especially its behaviour have been used to symbolise
situations, powers and even divinities.

Guardian of hell

Messenger between the living and the beyond

Dogs are guardians, they howl at the moon and often hunt at night.  Dogs have also been seen as a link between the world of the living
For these reasons, many cultures have associated dogs with death. and the beyond. There are two variations on this theme: either the
Both Cerberus, the three-headed black dog of Greek mythology, dog delivered its messages to a sorcerer in a trance, as believed in
and Garmr in Norse mythology protected the gates of hell, pre- Congo by the Bantus and in Sudan, or it was given a message for
venting the living and the dead from breaking through the gate sep-  the dead after being sacrificed, as believed by the Iroquois of North
America.

arating the two realms.

Guide of the spirits of the
dead

Dogs were seen as everyday
companions in life and in death.
They symbolised the guide of
spirits on their journey to the
place of the dead in Greek
mythology. The best-known is
Anubis, an ancient Egyptian
god with the head of a jackal,
whose role was to oversee the
embalming of the dead before
leading the spirits to their judg-
ment, where he would weigh
their heart against the feather of
truth.

Anubis’ counterpart in ancient
Mexican civilisation is the god
Xolotl, a lion-coloured dog who
accompanied the sun god on his
journey to the underworld.
Traditionally, a Mexican Hair-
less Dog, with a yellow coat like
the sun, was sacrificed at funer-
als. The dog of the deceased per-
son might also be sacrificed, to
protect the owner until he
arrived at the gates of death. In
Guatemala, dog figurines were

It is easy to understand from
these examples how the
dog’s association with death,
together with his nocturnal
hunting habits, might have
fuelled rumours of sorcery
and evil spells regarding
dogs.

Dual symbol

Islam brought out this dark
side of dogs, considering
them impure creatures like
pigs. Dogs were seen as car-
cass eaters who frightened
the angels and heralded
death with their barking.
People were to avoid dogs,
and anyone who killed one
became as impure as the dog
itself. On the other hand,
they believed they could
protect themselves from evil
spells by eating the flesh of a
puppy, and they acknowl-
edged the dog’s loyalty to its
Hydra with Hercules. Cerberus and Eurystheus. Di Villa Giulia Museum, Rome OWNEr.
© Costa/Leemage/Josse

Paradoxically, Muslims reve-
red the Greyhound as a noble

traditionally placed at the four corners of the tomb, a practice still animal and a symbol of kindness and luck. The Koran also states

observed today.

that anyone can have a dog, provided they are left outside the home,
which is a health rule that is very understandable in the historical

In oriental cultures, the dead and dying were entrusted to dogs context.
charged with guiding them to heaven, the seat of the pure divini-

ties.



The duality of dog symbolism is also found
in the Far East. In China, the dog was alter-
nately a destroyer in the shape of a huge,
hairy dog called T’ien Khuan, or a loyal
companion who escorted immortals to
heaven. The philosopher Lao Tzu portrays
the dog as an ephemeral creature, describ-
ing the ancient Chinese custom of burning
straw effigies of dogs to ward off evil spells.
On the contrary, in Japanese culture the dog
was a good animal that protected children
and mothers. In Tibet, dogs were symbols of
sexuality and fertility, providing the spark of
life. This leads us to another aspect in the
symbolism of dogs: fire.

Dogs and fire

In most cases, dogs do not evoke fire them-
selves, but they are recognised as having
passed it on to humans. The dog was there-
fore the equivalent of Prometheus in certain
African and Native American tribes. On the
South Sea Islands, the dog was the master of
fire, growling and sleeping beside the
flames.

For the Aztecs it was fire itself, while for the
Mayas it was simply the guardian of the sun
during the night.

Alternatively, dogs could symbolise war and
victory. This was true of the Celts, who
showered it with praise. For these ancient
Europeans, it was an honour to be com-
pared to a dog.

Symbolic ambiguity

In time, the dog became an important sym-
bol, although the ambiguity of human feel-
ings towards it was shown in the range of
symbolism. Protector and watchdog for
some, evildoer and demon for others, the
dog’s symbolic image has evolved and
gradually disappeared in modern civilisa-
tions.

The dog is evoked in many common
expressions, often with a negative connota-
tion: no one wants to have to “work like a
dog,” but some say it's a “dog eat dog
world,” so if you dont want to “go to the

Other representations of dogs in art

Dogs have been depicted in various ways on coats of arms, coins and, more recently, postage stamps.

Dogs in heraldry

The use of coats of arms began in the 11th century, at the time of
the Crusades, because the lords were unable to tell each other apart

in their heavy armour. They resolved that problem by wearing a
personalised design that everyone was able to identify. The French
and English were particularly imaginative in designing emblems
expressing the qualities they wanted to represent. Fantastic animals
were favoured initially, but they were gradually replaced by real ani-

mals.

Dogs were used from the beginning. They embodied one of the
exclusive privileges of the nobility — hunting. Breed specifications
started to appear as early as the 9th century, covering hunting and
fighting dogs. By the 11th century, hounds and mastiffs adorned
the coats of arms of English, Scottish and Irish lords. The coats of
arms have since been adopted as emblems of large institutions, like

the armed forces.

dogs” you may just have to. There are plen-
ty of examples in other languages also.
Expressions in which “dog” is used in a pos-
itive sense are far and few between, although
they are lauded for their loyalty. Given the
growing importance of dogs in our lives,
they may begin to be perceived in a more
positive light in future generations.
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Arms of the French Armed Forces

Every section of the French Army has its own coat of arms. The School of Non-Commissioned Officers of the

Gendarmerie — Training Centre for Dog Handlers in Gramat is no exception. Designed by heraldry expert
Robert Louis, its insignia was approved December 10, 1948.

The coat of arms is combined with the gendarmerie’s characteristic insignia: a 15th century plumed hel-
met in a three-quarters view atop a shield with a sword and a civic crown. On the shield below the hel-
met’s throat-piece is the gendarmerie’s grenade ornament. The plumed helmet is specific to this army
corps. It evokes the origins of the gendarmerie, established in the 15th century by the High Provost
Marshal as the Compagnie de la Connétablie et de la Maréchalerie. The shield features an unsheathed
sword pointing upward as a symbol of force in the service of the law.The circular civic crown of oak
branches was bestowed upon soldiers in Rome who had risked their lives to save others.The silver
field is exclusive to specialised training centres.The ensemble evokes the mission of protecting citizens
and helping those in danger. It emphasises the gendarmerie’s military origins and its military and civil-
ian activities.

The coat of arms itself is exclusive to the training centre in Gramat. In the heraldic jargon, the field con-
sists of azure and sable sections with an argent grenade ornament charger. Blue and black are the gen-
darmerie’s traditional colours, and the grenade ornament is its traditional badge. In the centre of the grenade

ornament is a dog standing in front of red flames, signifying that dogs fear nothing, not even fire.

The coat of arms of Allerdale, in the UK, signifies the history and culture of the borough. One of the two supporters is a large dog with a fish’s
tail: the marine dog. He refers to the activities of the coastal towns and to salmon fishing. The ship’s chain around his body refers to the ship

building industry and mercantile maritime activities. His crook or represents local sheep-rearing.

Selected contemporary coins
from around the world

China (1982): 20-yuan and 200-yuan
coins mark the year of the dog

Malta (1977): £1 coins depict the
Pharaoh Hound

Canada (1997): 50-cent coins depict
the Newfoundland, Nova Scotia Duck
Toting Retriever, Labrador Retriever and
Canadian Eskimo Dog

Somalia (2000): 10-shilling coins mark
the year of the dog

Cook Islands (2003): 1-cent coins
depict a Collie or Pointer

On coats of arms, dogs symbolise protec-
tion, vigilance, loyalty, obedience and grat-
itude. They are depicted in various heraldic
attitudes: on their hind legs (with their back
towards the edge), in profile, passant (strid-
ing), courant (running), sejant (sitting),
couchant (lying) and rampant (rearing
up). The colours, which also often have
French names, are sable, gules (red), vert
(green), azure, or (gold) and argent (silver).
They constitute a code: an argent dog on a
sable field signifies a loyal, steadfast horse-
man; an or dog on a gules field signifies a
knight willing to die for his lord; and a sable
dog on an or field signifies a knight in
mourning for his lord. Dogs can also be
used as supporters, the figures on either side
of a coat of arms.

Dogs in sport

If “sport is war minus the shooting”, as
George Orwell claimed, then it should not
be surprising that dogs are also featured on
the logos and badges of many professional
sports teams around the world. Strength,
reliability, loyalty and aggressiveness are the
key traits of dogs that clubs want to be asso-
ciated with.

Dogs on coins

Coins from all ages feature dogs either as the
main subject, part of a scene or a purely dec-
orative symbol. Dogs are found more fre-
quently on ancient coins than on modern
0ones.

The first known coins carrying images of
dogs are silver or bronze. On these coins
from 480-440 BC, dogs are the symbol of
Segesta. The mythical origin of this city is
attributed to Acestes, son of the nymph
Segesta and the river god Crimisus, who
took the form of a dog at their wedding. A
dog appears on the reverse side of various
coins featuring Segesta’s head on the obverse
side. In the same period, heavy bronze coins
were used in certain Italian regions. In the
Latium-Campania series, a dog is shown
running towards the left; in the Tuder-
Umbrian series (the origin of the lira) a dog
is shown lying down.

After dogs were featured on several small
bronze coins of the Rome-Campania series
minted around 210 BC, they appeared on
the Roman Republic’s silver denarius. This
coin, minted extensively in Rome for eco-
nomic and commercial reasons, is one of the



Selected roman coins

82 BC: Magistrate Caius Manilius Limetanus evoked the touching scene in which the elderly Argos recog-
nises his master Ulysses.

69 BC: A dog runs between the legs of the deer pulling Diana’s chariot.
64 BC: A sprinting Greyhound occupies the entire reverse of a denarius from the time of Caius Postumus.
60 BC: A hunting scene in which a dog attacks an injured wild boar.

45 BC: A dog running towards the right on a silver sesterce by Titus Crisius, and a dog at the feet of Diana
with bow and arrows on a denarius from the time of Augustus.

Ulysses recognised by his dog Argos.
Silver Roman coin, 83 BC
© Costa/Leemage/Josse

most important, for it uses a variety of sub-
jects to illustrate many aspects of the
social, economic, historic and religious life
of the period.

Dogs are depicted on many coins from feu-
dal times, mainly pieces of lesser value. A
dog reclining with his head to the left
appears on the reverse side of some coins
from Tuscany, a dog tied to a tree appears on
the lira from Milan under Philippe 11 of
Spain (1556-1598), and a dog is shown as
awinged figure on some smaller coins from
Verona (1375-1381). The Gonzaga family
showed the greatest interest in dogs, depict-
ing the animal crawling, lying down and
climbing. Their coins are characterised by
an inscription surrounding the central dog
figure and reading “Infensus feris tantum”
(“Enemy of none but the big cats”). This
inscription echoes nicely the highest praise
of dogs as “man’s best friend”.

Dogs in philately

Dogs are an integral part of a country’s art
and daily life, so it is only natural that they
are also depicted on postage stamps, some-
thing that delights many philatelists.
Whether as the main figure or as a detail
that only clued-up collectors notice, dogs
are one of the most popular themes in phi-
lately (stamps, books and postal logos).
There are so many issues that philately clubs
recommend collectors limit themselves to a
subgroup (a breed or speciality) to keep
things in perspective.

Dogs initially appeared on stamps in their
country of origin. A superb Newfoundland
was the very first “philately dog”, appearing
on a stamp issued by the then British colony
of the same name back in 1887. The
Belgian Sheepdog appeared on Belgian
stamps, while sled dogs were featured on
stamps from the Nordic countries. When it
became clear that dogs sold stamps they
began to appear elsewhere, regardless of the
origins of a particular breed, including
Nicaragua, which issued stamps featuring an
English Springer Spaniel.

Dogs also appear on stamps in a cultural
guise, as part of a work of art or to represent
a book or comic strip.

Postage stamps are issued to mark historic
events, of course. China’s year of the dog is
a favourite, while the famous Laika, the first
dog in space, adorned many Soviet postage
stamps. Stamps can also pay homage to
assistance dogs and service dogs, such as
guide dogs or those that search for missing
persons. In some countries you can even
immortalise your own dog by having it fea-
ture on your own personal postage stamps.

Passionate philatelists are also interested in
the history of dogs in the postal service. In
the 1940s mail was transported from one
town to another by dog-pulled sleds.
Earlier, during World War I, military ken-
nels in France were designated a special
postage paid cachet.

Marek Slusarczyk/Fotolia

l'.‘%
SUOM ”./{" \



Dogs In history

have been found together with human ones at many archaeological sites, proving that they
have assisted humanity since before recorded history began.That being said, dogs have not
always fulfilled the same function down the millennia.

D ogs and humans share a common history that goes back thousands of years. Dog bones

Dogs and civilisations

Following domestication, dogs worked first and foremost on the hunt, driving and
taking game. Virtually all early hunting depictions portray dogs alongside men,

The Hunters i the Snow Painting by Pieter Bruegel the including scenes depicting hounds hunting big cats on the outer walls of the

Elder (1525-1569). 1566. Dim.Vienna. Kunsthistorisches  IN€Qlithic settlement of Catalh6ylk in southern Anatolia.
Museum. © Luisa Ricciarini/Leemage/Josse

Hunting assistant or carrion eater

Given scraps and leftovers from the hunt,
dogs also fulfilled the essential roles of car-
cass strippers and organic waste disposal sys-
tems for human settlements. Greek antig-
uity left many texts alluding to this. After
the death of Achilles, Hector was aban-
doned to the vultures and the dogs. The
Jewish Bible, too, mentions dogs that
gorged themselves on the body of Jezebel.
This has led to dogs sometimes being cast
in a perjorative role. “Throwing someone to
the dogs” is a phrase that harks back to the
practice of leaving the corpses of dishon-
oured people for the dogs to devour.
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Sled dog

Early on in history, humans started to use
dogs to pull sleds across the snow in frozen
regions, when other forms of transportation
were impractical.

Coveted for its meat

Dogs were also an important source of
nutrition in times of scarcity. Prehistoric
humans ate their flesh for sustenance and
also used their bones, pelt and teeth.
Commonly consumed during Roman
antiquity, dogs were also appreciated in
Europe (until the beginning of the 20th
century in France and up to the Second
World War in Germany). It is mentioned in
Guillaume Apollinaire’s 1913 anthology of
poems Alcools. To this day, dogs continue
to be eaten in parts of Asia, although animal
welfare organisations have vigorously chal-
lenged the practice, given that dogs are now
an integral part of our lives.

Used to hunt men

Dogs have also assisted soldiers in wars.
Mesopotamian dogs, especially hounds,
were highly sought after for tracking
humans, such as escaped slaves, in the Far
East around 1000 BC. In India, the door of
the Buddhist temple of Sanchi-Tope is
adorned with sculptures of the mastiffs used
in wars. War dogs were specialised in
ancient Rome.

Defence dogs protected the rear, attack dogs
were sent to the front and liaison dogs
ensured communication between army
posts. Liaison dogs were perhaps the worst
off: they were forced to swallow messages
and were sacrificed upon arrival so the evi-
dence could be retrieved.

Roman art, cave canem, the hall of the dog.Vestibule
or entrance of a villa in Pompeii. Italy.
© Prisma Archivo/Leemage/losse
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Mummy of a dog.Ancient Egypt. Late Period (664-332
BC).The Louvre, Paris.
© Photo Josse/Leemage

© Duhayer/Royal Canin

Venerated in Egyptian age

While dogs appear to have had an unenvi-
able lot in ancient times, there is also evi-
dence that they were sometimes held in high
esteem. During Egypt’s New Dynasty, dogs
were so highly regarded that to mistreat or
kill one was punishable by law. Ancient
Greek artists depicted dogs as animals that
had a privileged relationship with humans.
Ashurbanipal’s Mesopotamian sculptors
express this in Jeune satyre au repos (Musée
du Louvre, Paris). But the first sign that
dogs were truly a part of family life is an
earthenware sculpture from Gaul, depicting
a couple embracing in bed with a dog sleep-
ing soundly at their feet, a very modern idea
of “love” for dogs from around 50 AD.

Dogs were now starting to be regarded as
companion animals.

Some people have even felt the need to
build a tomb in memory of their loyal com-
panion after its demise. In ancient Egypt
dogs were mummified to accompany their
dead owner or as a sacrifice to the gods. The
relationship was even more intimate in
other parts of the world, including
Amazonia, Oceania and even 19t-century
France, where women would sometimes
even suckle puppies.

The dog, always assisting humans

Dogs have been at our sides in every stage of human history and prehistory.
Guardian, hunter, everyday helper — they have been given more and more roles

in the course of time.

Hunter then devil

Since Antiquity, dogs have fulfilled various
roles in activities as diverse as hunting, war,
sled-pulling and religious rites. Dog breed-
ing was pioneered in the Roman Empire,
known as the “home of a thousand
breeds,” which were mainly used as com-
panions, guard dogs and hunters.

Hunting was their main function in the
Middle Ages, although they continued to
be used on the battlefield. Dogs became
the companions and assistants of lords,
who were principally involved in war and
hunting. The future horseman had to learn
to care for and train his horses, and also his
dogs.

In the 15th century, one of them, Phoebus,
wrote a superb, richly illustrated treatise on
hunting with dogs. Crossbreeding was
practised to produce dogs with endurance,
aggression and the senses needed to find
game.

It was around this time that dogs were ban-
ished by the Catholic Church. Some saw
them as one of Satan’s preferred incarna-
tions, a carrier of rabies that devoured
corpses and howled at night. Catholic bish-
ops were even prohibited from owning a
dog, to ensure that the faithful were not
bitten.



Fox Hunting, Miniature from Le livre de la chasse (Book of Hunting) by Gaston 1l Phoebus, Count of Foix,
Lord of Béarn (1331-1391), 1387-1388. Chantilly (France), Condé Museum. © Photo Josse/Leemage

Playmate and source of energy

During the Renaissance, while more than
ever a hunting companion, the Italian influ-
ence meant that dogs also started to take
part in more carefree activities, such as being
a playmate for children. Some authors, like
Erasmus in his Adagia (around 1500), railed
against “these dogs with no other utility
than the distraction of spoilt, idle matrons”.

Dogs were also used as a source of energy
since the Middle Ages, in “dog wheels,”
which became widespread in the 18 cen-
tury. The principle was simple: the dog was
made to run inside the wheel to drive vari-
ous instruments, such as bellows, roasting
spits, knife sharpeners, wood lathes, butter
churns and even sewing machines. There are
testimonies in French affirming to the use of
400 dogs in a nail factory in the Ardennes
in 1879 and in a cutlery works in
Chétellerault in 1919.

Canine explorers

Dogs continue to assist humans in hunting,
guarding and protection today, but they
have also diversified into new fields, includ-
ing exploration. Both North and South Pole
expeditions have involved sled dogs. Dogs
started to explore the skies, as well, and in
1785 Blanchard demonstrated the use of a
parachute for safely disembarking from a
hot-air balloon, testing the recent invention
on a dog from an altitude of around 1600
feet. Dogs were to go into outer space with-
in two centuries, in the guise of the Soviet
canine Laika who “manned” Sputnik 2 in
1957.

During the expedition of Swedish explorer Salomon Andree by balloon
to the North Pole in 1897.© Heritage images/Leemage/Josse
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Military parade, 14 July 2007 in Paris (

Roman dog © Cogis/Alexis
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France) © Meigneux/Witt/Hadj/Sipa

Combat dogs

Dogs have been used in human wars since
the 13t century BC. Powerful molossers
were used most often, formidable beasts
which could bring a man down and inflict
serious injury with their terrible bites. These
dogs looked much like the present-day
Tibetan Mastiff, although considerably
more imposing, measuring up to 30 inches
at the withers, compared with today’s 27
inches.

Dogs in the armed
forces

The role of dogs on the battlefield has
evolved as weapons and armies have
been developed. Originally employed
as a “ foot soldier” in the frontline,
dressed in a suit of armour, dogs grad-
ually took on other duties as guards,
trackers, patrollers, messengers and
medical assistants, once again display-
ing their extreme devotion, generos-
ity and capacities to serve and protect
people and societies.

More ferocious than the Greyhounds bred
by the Pharaohs, these dogs were in great
demand in Egypt and later in Greece, even-
tually gaining ground in the Roman Empire
after the conquest of the Greek territories.
Around the same time, Gauls, Celts and
Germans developed a breed derived from
the Great Dane. The two canine types
would have faced each other in the battles
of the 1st century BC.

It was not difficult to train these dogs, given
that their role was simply to kill any enemy
soldiers or horses they came across.
Gradually, they were equipped with armour
plating with spiky points and strips of sharp
scythes, spiked collars and hides covered in
a flammable substance. These machines of
war were used to scatter horses and fright-
ened or injure foot soldiers. Advancements
in firearms in the 19th century saw the dis-
appearance of these terrifying animals from
the battlefield.

Sentry dogs

Their astonishing sense of smell and pre-
disposition to defending and guarding has
enabled dogs to become sentries at forts and
fortresses.



Plutarch described the exploits of the dog
Soter. “Corinth was defended by a garrison,
assisted by 50 Molossers that slept on the
beach”. One evening, the enemy armies dis-
embarked. The troops had feasted the night
before and were not in a state of readiness,
so it was left to the dogs to fight the battle.
Facing a much bigger force, the canine
defenders were all killed until only one was
left. This dog, Soter, managed to escape and
raise the alarm with his barking, enabling
the Corinthians to arm themselves and fend
off the attack. To reward his courage, Soter
was given a magnificent collar with the
inscription “To Soter, defender and saviour
of Corinth”. This type of dog was especial-
ly common in the Middle Ages, defending
places such as St. Michael’s Mount in
Normandy and the fortified town of Saint-
Malo in Brittany, where, in a tradition start-
ed in 1155, 24 English Mastiffs were left on
the shore every evening to guard the boats
from pirates. The practice was discontinued
in 1770, when a young officer was devoured
on the beach. Dogs continue to work as
sentries to this day.

Tracker dogs

Numerous dogs have been trained to follow
a trail left by a person. During Columbus’
invasion of Native American territories dogs
were trained to find and kill the enemy. In
La Vega, the modern-day Dominican
Republic, thousands of Native Americans
were routed by just 150 foot soldiers, 30
cavalrymen and 20 war dogs. Later, the
Spanish used dogs in South America to
track down escaped plantation slaves. The
dogs were trained using black dummies
filled with blood and guts. Excited by the
odour, the dogs would quickly make the
connection between these dummies and the
poor slaves, who really didn't stand a
chance.

In the Algerian War of Independence
(1854-62) tracker dogs were deployed to
find enemy troops that had managed to
elude security. One of them was Gamin, a
German Shepherd from the military ken-
nels so aggressive on first arrival in the coun-
try no one dared go near him. It took a mil-
itary policeman, Gilbert Godefroid, to

Lookout post on the Chemin des Dames: above the entrance to the shelter is signalling equipment and a sentry dog
in the trench. From L'lllustration, 16/06/1917. © Selva/Leemage/losse

calm and train Gamin. In March 1958 a
group of around 200 men managed to cross
the electrified fence at the Tunisian border.
Godefroid and Gamin were quickly
dropped in the battle zone by helicopter,
followed by the 1st foreign parachute regi-
ment. Gamin soon found the trail, but just
as he released his dog Godefroid was mor-
tally wounded by a burst of automatic gun-
fire. The dog was also wounded, but it did-
n't stop him from Kkilling the gunman.
Gamin crawled back to his master and lay
over his body to protect him. It ultimately
took six men with a tent sheet to overpow-
er Gamin, and although they got him back
to base camp he was completely unap-
proachable. Military bosses gave Gamin an
honourable discharge, retiring him to south
west France, where he died of grief just two
weeks after his arrival. The United States
armed forces also used tracker dogs in
Vietnam, where they were trained to follow
soldiers silently on missions to find and
encircle Vietcong encampments.

Liaison dogs

Good communications are critical in war.
Advanced detachments need to get infor-
mation back to HQ or the front line so that
plans can be updated. Before the invention
of telecommunications dogs were widely
used as messengers.

In Antiquity, dogs were forced to swallow
messages and were killed on arrival so that
these messages could be retrieved. This prac-
tice was short-lived, however, not because it
was considered cruel, but because it was
expensive.

In the 18t century, Frederick Il (the Great)
of Prussia reintroduced the practice to pass
messages between armies in his kingdom.
The dogs he used made a great impression
in the Seven Years' War, giving birth to a
whole line of messenger and liaison dogs.
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‘Relay dogs’ were introduced in the Great War
(1914-1918). The selection criteria were strin-
gent: these dogs had to be between about 16
inches and 28 inches at the withers, have a
neutral coat, be in perfect health, have excel-
lent sight, smell and hearing, and be calm,
intelligent and obedient. They had to be 2-5
years old to ensure they were at the top of their
game and robust enough to withstand bad
weather, privations and fatigue.

They had a vital role to play, connecting points
several miles apart in often difficult climatic
conditions. It was reported that these dogs
could cover 3 miles in 12 minutes during a
bombardment. They carried messages in clear
that could be easily deciphered by enemy
troops, but this gamble paid off because they
were rarely caught.

Carrier and draught dogs

Dogs are able to carry up to 15 Ibs of extra
weight, so it's no surprise they were widely
used to carry munitions, provisions and even
arms to the front lines in various wars. In the
Great War, German dogs were captured car-
rying light machine guns. That conflict saw
the creation of two types of dog. Some were

Belgium, First World War. Machine gun cart pulled by dogs.
Belgium 1914-1918. © Yli/Sipa

trained to carry a reel of telephone wire over a
dangerous route through trenches, firing lines
and barbed wire to re-establish lines of com-
munication cut by fighting, while others were
trained to carry homing pigeons to outposts.

Draught dogs were used as early as 1911, when
the Belgians employed them to pull machine
guns. They were preferred to horses due to
their better endurance and excellent mobility
in following men in the undergrowth. In the
same phase of the war, dogs were harnessed to
carts loaded with supplies and stretchers
bearing the injured. They were even used by
the Germans on the eastern front to pull
sledges. Due to the controversy that developed
about a dog’s capacity to pull any moving
object, only the Belgian, German (for a short
time) and the Russian armies actually used this
type of dog.

Scout dogs

Their well developed guarding and protecting
instincts meant that scout dogs soon made
names for themselves. Used to flush out ene-
mies hidden in bushes and thickets, they
enabled patrols to thwart ambush attempts
and flag up the presence of enemy troops.
These dogs were also deployed to guard pris-
oner escorts. Few dogs were to get their names
into the history books, but they did enable
countless patrols to find the enemy or their
trails.

Medic dogs

The Egyptians were the first to train dogs to
recover the wounded: once the battle was
over these dogs would be released onto the
battlefield to find anyone still alive, who
they would mark by licking.

Medic dogs returned to the theatre of war
in the 20t century. Trained to recover the
wounded, they would flag them up by
bringing back an object belonging to them:
a soldier’s helmet often served as a signal for
the medics who would send out the dog
again in search of new wounded comrades.
Their involvement was fundamental: the
wounded could only be recovered under
cover of darkness, and the dogs were good
at directing search parties. The first Société
du Chien Sanitaire was established in 1885



by the Belgian Van de Putte, followed by a
German society founded by the animal
artist Bungartz. Not until 1908 did France
equip its own dogs, following an earlier
move by the German army.

There are a whole host of stories about the
exploits of these dogs, such as this testimo-
ny of a soldier from Mans, who was wound-
ed on 2 November 1915. “Hit in the arm
by a shell, with a bullet in my jaw and a bay-
onet wound in my scalp, | was half buried
under the corpses of many of my comrades
when | felt something stroke my forehead;
it was a fine German Shepherd medic dog
that licked my face. I managed to raise
myself a little in spite of my physical pains.
I knew that the dogs were trained to return
to camp with the helmets of wounded sol-
diers, but I had lost mine. The brave dog
hesitated. ‘Go,’ | said to it, ‘Go little dog-
gie, find my comrades.” It understood,
turned and made off for camp energetical-
ly, barking, pulling on their coats, which
grabbed the attention of two brave stretch-
er-bearers. They followed it, it took them
right to me. | was saved.”

Dangerous missions

Dogs have sometimes been used in difficult
situations and exceptional conditions.

During the war in Indochina, the terrain
and the vegetation posed a great many
problems in operations undertaken by
French troops. The dangers facing para-
chutists dropped in enemy territory were
revealed in the first few months of the cam-
paign. Dogs were able to accelerate the
meticulous searches the soldiers had to con-
duct. On September 5-6, 1949, para-
chutist dogs were tested at Meucon.

The principal difficulties during parachute
training were encountered when the dogs
left the plane, and when they hit the
ground. Lighter than their masters, dogs
reached the ground a long time after the
humans and far away, which delayed recov-
ery and the start of the operation signifi-
cantly. A reduction in parachute size solved
this problem, enabling the dogs to touch
down at the same time and close by their
masters.

Bhody, a dog trained for search and rescue operations. Jumping over Sergeant Lénine Ospina of the Colombian army
during basic military training in Bogota, Colombia. © Fernando Vergara/AP/Sipa

Other dogs have sadly sacrificed their lives
for the cause. The Soviet general Panfilon,
faced with the advance of the German army,
trained dogs to search for their food under
armoured vehicles. Not feeding them for
one or two days ahead of an attack, a mine
was attached to their backs and the dogs
were pushed towards their terrible fate. This
cruel practice spread pandemonium
through the German ranks.

Dogs are indispensible assistants in every
army in the world, often poorly recognised
by some commanders who are only inter-
ested in sophisticated arms, forgetting the
extraordinary things this animal can
achieve. Many of these dogs have been dec-
orated for heroic deeds.
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Robinson Crusoe by Daniel Defoe. Cover of a Garnier edition illustrated by
Grandville, late 19th century. Robinson explores his deserted island accompanied
by his dog and a parrot. © Gusman/Leemage/losse

Dogs in literature

ogs were the first animals to be domes-

ticated by humans. While ancient au-

thors mainly refer to dogs as workers,
more contemporary ones describe the close re-
lationship between the species and sometimes
our devotion to dogs.
Dogs appear in all forms of written communi-
cation today. Their image is reproduced in press
and advertising, due to their positive image
among the general public.

Dogs in literature

The dog’s main role in literature mirrors the dog’s role in
everyday life — that of guardian angel and loyal companion.
Many literary works use dogs as a metaphor for humans.

Faithful friend, confidant and protector

The dog’s role of confidant and protector is well represented in
children’s literature, especially where the dog comes to the rescue
of a child. Eric Knight’s novel Lassie Come Home features a loyal
Collie and its young master Joe. The book and subsequent films
were so popular that people still commonly refer to Collies as
Lassie dogs. In James Matthew Barrie’s Peter and Wendy, Nana is
a Newfoundland, although a Saint Bernard plays the role in the
Disney adaptation (Peter Pan). Wendy, John and Michael are
unable to escape from the house because the dog has been sta-
tioned in the garden.



Dogs are mentioned in various plays by Shakespeare, most mem-
orably Crab, the companion of facetious Launce, in the comedy
“The Two Gentlemen of Verona”.

The question of humanity

In his Jacques the Fatalist, Diderot explains “that any man would
like to command another; and that the position of the animal in
society is immediately under the class of the lowest citizens com-
manded by all other classes, they would also take an animal in
order to command someone too [...] everyone has his dog. The
minister is the king’s dog, the chief clerk is the minister’s dog, the
wife is her husband’s dog, or the husband his wife’s”.

Some science fiction authors have even given dogs the power. In
Clifford Simack’s novel City, there are no more humans, only dogs
and robots. The question is whether they can build a cleaner, less
violent society.

Between wolf and dog: incarnation of wild freedom

The dog’s ancestor the wolf is the wild animal incarnate. While the
dog represents servitude and loyalty, the wolf epitomises freedom
and the rejection of all constraint. As in Jean de la Fontaine’s fable
The Wolf and the Dog, wolves would rather live free than be con-
fined.

This is illustrative of a question for which there is not always an
answer: is it preferable to live as a slave or die free? This question
is addressed by a fervent humanist who lived during the 1891 Gold
Rush in Alaska. While Jack London defends animals against man’s
brutality, he does not give a definite answer to the question of
which path to choose: that of White Fang, a wolf-dog who choos-
es to live among humans, or that of Buck in Call of the Wild, a
companion dog who goes to live among wolves. Perhaps this
means that in character each of us is part dog and part wolf,
depending on the circumstances.

Cover of The Call of the Wild by Jack London (1876-1916) 1903.
© Photo Josse/Leemage
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Plates illustrating the fables of Jean de La Fontaine
(1621-1695): The Donkey and the Little Dog, The
Shepherd and the Sea. Engraving, 1792. Chateau-
Thierry, Musée La Fontaine, France.

© Photo Josse/Leemage

The Hound of the Baskervilles

by Arthur Conan Doyle, 1902.
lllustration from the early 20th century.
© Costa/Leemage/losse
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Wild beast

Deified by some (the Egyptian god Anubis),
demonised by others (Cerberus, the Roman
dog that guarded the gates of Hades), the
worrying aspect of the dog — or is that the
wolf — has inspired many writers.

Poets and novelists describe the prowling
beast, a frantic, demonic creature who
devours dead bodies or small children. Sir
Arthur Conan Doyle even uses a dog in the
title of one of Sherlock Holmes’ best-known
adventures, The Hound of the Baskervilles,
in which a huge dog kills the inhabitants of
bleak Dartmoor.

Around the rocks a restless bitch was eyeing
Us with a look of one forsaken

As if from the living skeleton she were spying
The flesh that from it had been taken

(Baudelaire, Prose and Poetry. Translated by
Arthur Symons. Albert & Charles Boni,
New York, 1926.)

These lines from Baudelaire’s The Flowers of
Evil also evoke this darker side of dogs. But
here again, isn't the dog simply an expres-
sion of its thinking alter ego, humans?

Whether as friend or foe, our canine com-
panion continues to appear in literature as
an innocent reflection of human shame,
misery and loneliness.




Dogs in comic strips

As in literature, dogs are popular characters in comic strips for young
and old alike. The very first comic strip, published in a New York daily

in the early 20th century, takes place at a dog show. This was only the

beginning. Dogs started out as secondary characters, but they
gradually developed into stars in their own right.

Companion, silent witness

In Hergé’s Adventures of Tintin, Snowy the
Fox Terrier is the Belgian detective’s insep-
arable companion. Snowy is never anything
but a dog throughout the entire series; while
his sense of smell and intuition are vital to
Tintin, Snowy never speaks, (although he
can follow human reasoning and sometimes
there is a dilemma between duty and his
craving for a big bone) (King Ottokar's
Sceptre).

The indispensable canine sidekick

Asterix the Gaul by René Goscinny and
Albert Uderzo first appeared in 1959. The
dog in the series, Dogmatix, was originally
created to fill out the frame, but he soon
became the inseparable companion of
Obelix, Asterix’s accomplice. Dogmatix
brings out the tender side of his strapping
master; this cunning canine loves nature
(hating it when people cut down trees) and
is obsessed by bones. His greed even helps
save the heroes from making a wrong move
in Asterix and Cleopatra. Dogmatix became
so successful that he even got his own col-
lection for young children.

The anthropomorphic dog

Elsewhere, dogs have taken on more human
traits, especially when they are the main
characters. Charlie Brown’s dog, Snoopy, in
Charles Schultz's Peanuts stands upright on
his hind legs and has a kennel with all the
modern comforts, even a pool table,
although Snoopy mostly sleeps on the roof.
Snoopy’s rich imagination is depicted in the
cartoon strip, revealing himself to be a child
—and sometimes an adult — at heart.

Tintin struggling with his coat
© HERGE/MOULINSART 2004/AP/SIPA

Despite his human-type behaviour, Snoopy
communicates like a dog, although he seems
to be understood perfectly well by the chil-
dren in the series, for whom he is, by turns,
tormentor, companion and confidant.

Epic canines

In the Japanese take on the comic book —
manga — dogs have assumed the role of
fully-fledged heroes. In Ginga Nagareboshi
Gin (1983-1987) the story of a family of
canine bear hunters (Kuma-Inu) and their
master in their battle against a bear by the
name of Akakabuto, which has unleashed a
reign of terror in the mountains of Japan, is
told through Gin, an Akita Inu. There is a
gradual transition from the world of
humans to that of dogs from the first book.

The dogs communicate with each other in
away that readers can understand, although
the humans in the stories continue to inter-
pret it as barking.

The 18-volume series has been a great suc-
cess for author Yoshihiro Takahashi.
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Dogs In entertainment

of stubbornness.This has enabled them to become a real star on the page and on screen.

For kids and grownups alike, dogs are the archetypal loyal companion with just a touch

Dogs in cartoons

Some comic strip dogs have become so popular that their adventures have been made into animated films.

From 101 Dalmatians
© Walt Disney/Sipa

The many faces of the dog

One such character is Dingo, a dog that
stands on two legs like a human but has a
dog’s head with long, droopy ears. He has
often appeared as a “spokesdog” for educa-
tional purposes, including car safety cam-
paigns targeting young children. Sad-look-
ing Droopy, the dog in Tex Avery’s cartoons,
repeatedly announces his presence with the
famous line, “You know what? I'm happy!”.
Pluto is the only Walt Disney animal char-
acter not given the power of speech or
humanised to an extreme degree.

Other cartoon dogs live with humans, just
like real pets or watchdogs. This is true of
Lady and the Tramp, who live with their
owners but share a romantic dinner and
lead their own lives among other dogs.
When Lady’s owners bring home a new
baby, they ignore her and humiliate her by
forcing her to wear a muzzle.



This serves as a brutal reminder that she is
“just” a dog.

Perdita and Pongo, the leading dogs in 101
Dalmatians, perhaps the most famous car-
toon canines, are also companion animals to
humans. But they become romantically
involved with each other, just like their
OwWners.

Nana the Saint Bernard protects the chil-
dren in Peter Pan, while leading a life like
that of other dogs.

From Asterix Conquers America directed by Stefan Fjeldmark and Jesper Moller © Nana productions/Sipa

Sometimes, the dogs in animated features
are almost caricatures in their appearance
and actions. They may look generally like
dogs, but one of their physical characteris-
tics is exaggerated. Rarely the main charac-
ter, they are more likely to serve as a watch-
dog for their owner or for another animal.
Cartoons featuring a cat and mouse often
include a big, burly, unfriendly dog that
seems to do little but lie around lazily and
chase the cat. In Tom and Jerry, for exam-
ple, a bulldog defends Jerry by getting Tom
into trouble.
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Wallace and Gromit: The Curse of the Were-Rabbit, UK
- 2005 © LILO/SIPA

By giving dogs many human qualities, both
good and bad, the creators of comic strips
and cartoons use canines to depict our
changing society.

Loyal dogs

Lion-heart or scaredy-cat, brainiac or lame-
brain, dogs are always loyal. Tintin's little
Fox Terrier Snowy is always right there with
his master when he needs a way out of a bad
situation. They are an inseparable couple
and the indefatigable Snowy is always
there to help. Snowy’s barking is an easily
understandable means of communication
for Tintin and for viewers and readers.

Rantanplan, the loyal companion of Lucky
Luke and his clever steed Jolly Jumper is
another example. Rantanplan is not the
quickest dog in the West, but he does bring
the out the best from his master.

Another faithful friend is Dogmatix, a dog
who never lets his master down.

Dogs can also be loyal to each other, of
course. Lady and the Tramp, the Fox and
the Hound, and Perdita and Pongo from the
101 Dalmatians are perfect illustrations.
Regardless of the tribulations they have to
face, these dogs always retain a strong bond,
doing their utmost to find their friends even
when that means putting themselves in
deadly danger.

Disaster waiting to happen

Mickey Mouse’s dog Pluto constantly
pesters Donald Duck. Lacking any predis-
position to obedience, Pluto is a canine
calamity; the kind that plays with a magi-
cian’s hat when told not to, generating a
string of beasts from doves to rabbits.

Greedy chops

Scooby-Doo sprang from the imagination
of character designer lwao Takamoto. This
7-year-old Great Dane, brown with black
spots, first hit the small screen in the United
States in 1969. ‘Scoob’ is a dog that can talk
and read with one main passion: Scooby
snacks. Adorable but cowardly, Scooby-Doo
sticks close to his best buddy Shaggy, who
is just as wimpy and greedy.

Wallace’s faithful friend Gromit is another
gluttonous dog. Gromit is happy to help the
hair-brained inventor, but is actually dream-
ing of Corn Flakes all day long.

Heroes

The lead character in Balto, an animated/
live action movie based on a true event
directed by Simon Wells and produced by
Steven Spielberg, is a Husky that bravely
ensures a cargo of serum gets to the children
of Nome in northern Alaska to save them
from a diphtheria epidemic when the
musher is incapacitated. The route taken by
this character is followed in a major annu-
al dog sled race from Anchorage to Nome
known as the Iditarod. Loyal, indefatigable
and courageous are the words that best
describe this dog, which has his own
memorial statue in New York’s Central Park.



Stars of the big screen

Dogs have appeared in movies almost since the birth of cinema. In the early 20t century, dogs played small parts in sever-
al silent films. One of the most memorable was Charlie Chaplin’s canine companion in misery in The Kid in 1921. Just a year

later, a dog played the starring role in Hollywood’s Rin Tin Tin.

Loyal companions

What could be more natural than acting for a dog whose past was far
from the peaceful existence of a farm dog? Rin Tin Tin served as a
messenger to the Germans during World War | and was found by an
American aviator who brought him back to the United States after
the war. When the American veteran discovered how quickly his
canine companion could learn, he decided to make him a show dog.
From 1922 to 1932, Rin Tin Tin appeared in 22 films, always in the
role of an honourable and fearless hero who would do anything to
defend the innocent, as the companion of Rusty the soldier in a 19t
century U.S. cavalry regiment. His popularity spread all over the
world, making him a true movie star. Rin Tin Tin had his own dress-
ing room, “signed” his own contracts and chose his own co-stars!
When Rin Tin Tin eventually died, his character was played by his
pups and grand-pups; and in fact, Rin Tin Tin's fourth-generation
descendants brought the character to television. In 2007, a movie
written by Danny Lerner traced the history of this famous dog and
his master.

Another dog superstar was the famous Lassie. Purchased for five dol-
lars by an animal trainer, this Collie launched her career in 1943 in
Lassie Come Home. (In fact, the dog was actually a male called Pal).
While Rin Tin Tin tore after the bad guys and leapt across chasms,
Lassie exemplified the loyalty and unconditional love of a dog for her
master, a child. Like Rin Tin Tin, Lassie enjoyed worldwide popu-
larity. Her trainer and agent demanded astronomical salaries —
$50,000 a year and $4,000 per commercial appearance — as well as
a dressing room, a private secretary and even paid holidays! Through
the third generation, Lassie’s descendants made films; then her lega-
cy was brought to television.

The stories of Rin Tin Tin and Lassie are unique in the history of cin-
ema. Both dogs had talented trainers who helped them gain recog-
nition as actors in their own right and who had the business sense to
manage their career and earnings.

The 2009 movie Marley and Me by David Frankel tells the tale of a
Labrador adopted by a young couple. The guy buys the dog hoping
that it will satisfy his partner’s maternal instincts for a while, but
Marley ends up running amok in their home. Above all, though, he
becomes an unwavering friend, helping the couple and their family
through some difficult times.

Benji the hunted © Oxley/Sipa

Frogl

Marley and Me © Lilo/Sipa
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Beethoven Il © Nana Production/Sipa

Friend and guardian

After Rin Tin Tin and Lassie, the presence
of dogs in cinema declined. Before the
1980s, a few books by Jack London were
made into films, but none featured dogs as
developed characters. Instead, dogs usually
served as sidekicks for their co-stars, as in
Call of the Wild with Charlton Heston.Not
until the 1970s did Walt Disney Studios
make another push for canine films. They
needed to find a suitable dog that was, of
course, extremely loyal and had a friendly
face with star quality — in short, a kid’s best
friend. Into the studios trotted Benji, a lit-
tle Pyrenean Shepherd cross. For the first
time, casting directors chose not a big,
proud sheepdog but a spunky ball of fur.
Disney made five movies about Benji’s
adventures before launching a television
series. With an annual salary of a million
and a half dollars by 1974, Benji was cer-
tainly expensive to produce. Several films
pairing the police with dogs were also
released but had little success. Around 1990,
the dog hero for kids was a big, fat Saint
Bernard named Beethoven, whose films were
successful worldwide. The legendary White

Fang was also honoured with a new Disney
adaptation of Jack London’s novel.

The thinking dog

Dogs are often given human qualities in
movieland. Obelix’s faithful companion
Dogmatix can think, although he cannot
talk. As a nature-lover, this little dog is bro-
ken-hearted when someone cuts down a
tree, and can even give his master the cold
shoulder.

Dogs in the 2000’ can both talk and think.
In 2009, the Disney animated film Bolt is
about a canine TV star which escapes from
the studio only to discover that the outside
world is full of danger. He meets other
anthropomorphised animals on his many
adventures on the “outside”.

Specialised training schools

Today’s dog actors are graduates of profes-
sional training schools where they learn
everything from barking and whining on
command to playing dead, as part of a gen-
uine drama course. The result of all this
effort does pay off for trainers; only one of
their “students” needs to be picked for them
to make a fortune.

Animal health organisations are present
whenever dogs are used in films to ensure
that they are not mistreated.

As long as films with dogs are successful,
Hollywood will continue to make them. Of
course, not all aspects of this success have
been positive. Certain films that feature a
specific breed have triggered considerable
demand for that breed, resulting in the sub-
sequent overbreeding of puppies of poorer
quality by some breeders. These films must
not lose sight of the fact that, while the dog
is a wonderful companion, it needs daily
care throughout its life. While both children
and grownups fall for them, it is important
that adults don't buy a dog without under-
standing that a child is not always able to
look after it and that they will have to take
their responsibilities, too. Let’s hope that
cinema is not afraid to show the dog as it
really is, an animal that gives so much to
humans.



Dogs on television

Dogs have had a television presence since the early days. First as extras and later as full-fledged characters, dogs quickly gained

a permanent place on television.

In silent films, dogs often appeared as loyal, indispensable companions but also as a comic element (with Charlie Chaplin,
for example). This was the beginning of dogs in acting. Dogs were featured more and more in television series, playing roles

of greater and greater significance.

Leading dog

Soon, dogs were playing leading roles.
Breeds were not chosen haphazardly. Larger
breeds were favoured for adventure and
police shows, and smaller breeds for come-
dies. Nevertheless, the focal point for all
breeds on television has remained the dog’s
loyalty to its work and to its owner. There
are many examples of this, from Belle, the
Pyrenean Mountain Dog who protects
Sebastian, to Lassie, the wandering Collie
who is always ready to help those in need,;
from Rin Tin Tin, the German Shepherd
police dog, to White Fang. Not forgetting
The Magic Roundabout’s Dougal, who,
although rather arrogant and rude, is a bit
of a softie at heart. These examples show
that the role of dogs on television (and in
everyday life) is far from trivial.

In Japan, mangas have also used dogs
because of their appeal, highlighting their
loyalty and strengths, including Blanca and
Dog of Flanders, which are about a dog that
is ever ready to lay down its life to save its
masters.

Dog and master

More and more, shows focus on the rela-
tionship between dog and master, proving
the theory that dogs resemble their masters
and vice versa. For example, in the French
series La loi est la loi [The Law’s the Law],
the similarities between Max, a British
Bulldog, and the prosecutor are no mere
coincidence. The same is true of Columbo’s
dog. More recently, dogs have appeared in
numerous sitcoms. In some series, not only
does a dog play a leading role, but it is also
able to communicate with humans.

Dog care shows

There has also been a trend towards shows
focusing on dog care. These shows discuss
the dog’s habits, the characteristics of each

breed and the details of dog grooming, rais-
ing and training puppies and canine nutri-
tion — all the practical tips an owner needs
to live happily with his or her four-legged
friend. Some of these shows end by showing
a listing of dogs of all ages and breeds avail-
able for adoption.

Currently, the purpose of dog care shows
seems to be to shed light on a particular dog
or its owner by discussing the main charac-
teristic of a breed. More and more, these
shows emphasise communication between
dog and owner. Dogs try to understand
their owner and communicate through spe-
cific behaviour. When we study a dog’s
habits and behaviour, we give it the ability
to “talk” to us.

There are also a range of television pro-
grammes devoted to training and dog
behaviour, to help owners understand more

easily how to train their pet, how to correct
behavioural difficulties and how best to
integrate their pet into family life. For exam-
ple, in “It’s Me or the Dog”, dog behaviour
expert Victoria Sitwell visits people’s homes
to help them correct outrageous canine
behaviour that threatens family stability or
a couple’s relationship. Another programme,
The Dog Whisperer, shows the remarkable
transformations Cesar Millan can make to
aggressive, frightened, compulsive or jealous
dogs.Nowadays, there are even TV stations
totally devoted to animal viewers. The pur-
pose of these stations is to help alleviate the
boredom animals can feel when they are
shut up indoors all day, although they can
obviously never replace human compan-
ionship and play, which are essential to the
dog’s behavioural well-being.

Dougal and his friends in The Magic Roundabout © BALTEL/SIPA
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Dogs in advertising

Renault advert by Pierre Brissaud — from La gazette du bon ton, 1914.

©Selva/Leemage/losse

A different dog for every value

Canines first started to appear in advertis-
ing in the early 20th century. One of the
most famous is still featured on the high
street today — Nipper the dog rapturously
listening to a recording of “His Master’s
Voice”. The message is that if a dog is
unable to tell that it is a recording, it must
be of excellent quality! Advertisers for
Black and White Whiskey chose the
Scottish Terrier and West Highland White
Terrier for the product’s logo, evoking the
breeds’ loyalty to their native land. The larg-
er breeds are often favoured in ads for cars,

vertisers?

Dogs and brands

dvertising has become one of the mainstays of our
Aconsumer society. It is no longer used simply to
promote products, but also to spark trends. Ad-
vertisers began using images of dogs very early on, in an
effort to seduce consumers, but the role of dogs in adver-

tising has grown significantly in the past few decades.
What is it about dogs that make them so popular with ad-

Many brands have based a lot of their advertising on dogs. Some have even
fully incorporated the image of a dog in their products.While this may be
a logical step for firms selling dog-related products and services, it can be
surprising to find dogs elsewhere, promoting products that have nothing
to do with them on the surface. But advertising execs will tell you that dogs
represent a number of values in the collective unconsciousness.

to evoke power and safety. In one campaign,
the ease with which a Husky runs through
the snow is compared with the quality of
snow tyres. Another tyre manufacturer,
Kleber, uses a Boxer, while Agip oils has a
mythical six-footed dog to promote it. Big
dogs like the Saint Bernard give consumers
a feeling of comfort and security, while
mongrels give ads a humorous tone.

Today, dogs are part of the family. They play
with children and keep the elderly compa-

ny.

For these reasons, dogs commonly appear in
ads portraying the typical modern family.
Dogs complete the picture and create a
casual atmosphere.

Dogs are also used to advertise cleaning
products, which is fairly ironic given that
they are much more likely to produce a
mess than to clean one up. And then there
are toilet rolls. Some claim to be very, very
long, and they've used playful puppies to
prove it.



Elsewhere, the elegant side of dogs is high-
lighted in adverts for Chanel and other cos-
metics manufacturers, where Afghan
Hounds and Dalmatians are the order of the
day.

Marketing tool

In these examples, whether they’re shown as
real dogs or given human attributes, these
dogs are merely marketing tools, often
adopted by advertising agencies, which also
use the same breeds. This can create harm-
ful trends for a particular breed.

Dogs as consumers

Unlike in many ads targeting humans, dogs
are the focal point when it comes to pet
food, but the approach differs depending on
the brand. For Royal Canin, the dog
should be respected as an animal. A German
Shepherd running across a field to join its
master and young puppies discovering
their environment are depictions of elegant,
powerful dogs in the best of health. Ads for
Fido dog food show different breeds that
have “tasted and approved” the product.
Friskies and Frolic take a humorous
approach in skits with canine actors; here
again, the dog is enjoying its food. These ads
appear in all kinds of magazines and espe-
cially on television, a better medium for
showing the dog in motion.

The last domain — veterinary medication —
is essentially reserved for the specialised
press.

Some advertisements are strictly medical in
tone, pointing to the product’s efficacy, pur-
pose and safety. But in some cases, medica-
tions are presented to consumers as miracle
treatments that will cure their animal of
every perceived problem, including stress.

Owners should always ask the advice of
their veterinarian before buying any med-
ication for their dog.

In conclusion, over time dogs have become
selling tools, either because of the qualities
they represent or as potential consumers.
Dogs have been used to sell almost every-
thing, not just products designed specifically
for them. This has created the risk of media
hype, which could make dogs a thing of
fashion, regardless of the consequences for
dogs in general and a specific breed in par-
ticular.

His Master’s \oice, advertisement in The Theatre, 1910.
© Selva/Leemage/losse

Royal Canin established its
image with a remarkable 30-sec-
ond TV ad campaign that fea-
tured Ennio Morricone’s score
from Le Professionnel. The first
9 seconds shows magical
imagery of a sublime country-
side environment with a
German Shepherd in full flow,
backed by music that would very
soon become famous, establish-
ing the emotion, culminating
with a simple, minimalist mes-
sage. © Royal Canin
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Dogs as cult objects

iven the increasingly important place dogs have in mod-
ern society, it is unsurprising to find them depicted on

many consumer products.The consequences for dogs are
not always good, as they can end up becoming nothing more than
cult objects.

From plaything to dog of the people

As fully fledged members of human society, dogs are everywhere nowadays, from
the arms of the stars for whom they are sometimes nothing more than a way of
improving their image as a friendly person, to various playful representations for
children or adults.

Earthenware, plastic and wooden dogs

Toys, which contribute to a child’s
emotional and creative develop-
ment, have been around much

longer than films, television and
comic strips. They remain as
popular today as they have ever
been, continuing to adorn
children’s rooms everywhere,
be they big or small. The
first toys based on images
of dogs were made with
clay, dough or wood. At
first, they were mounted
on wooden boards with
wheels for children to

pull or rock on.

AIBO. Sony’s robot dog ©SONY/SIPA
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One of the most successful toys has been the
cuddly toy, of course. Its pleasant soft, safe
texture makes the fluffy dog something that
children can hold in their arms. It also gives
them a feeling of confidence and protection.

Purebred dogs are well represented in the
world of toys, especially in the form of mer-
chandising for films such as 101
Dalmatians, although those perennial
favourites Labradors and Saint Bernards also
get their fair share of attention.

To make them more realistic, toy dogs have
been equipped with mechanical joints — a
mouth that opens, a wagging tail — and bat-
teries, but even these have been superseded
by more sophisticated robot dogs, such as
Sony’s AIBO, available between 1999 and



2006. Initially, canine robots could do little
more than walk and bark, but they quickly
developed the ability to recognise and
respond to commands and objects using
sensors and cameras. Their behaviour is
gradually approaching that of real dogs and
the artificial intelligence technology has
made it possible to fine-tune their character
to suit the preference of the individual
owner. Dogs are also alive and kicking in the
2D world, in a range of video games, some
of which are not only entertaining but edu-
cational, too.

Children’s toys involving dogs may be so
popular because real dogs require time,
space and a great deal of responsibility.
Cuddly, electronic or, nowadays, virtual —
imitation dogs are a great playmate for kids
without the hard work of a real dog for the
parents.

Everyday objects

It would be impossible to quantify just how
many different objects bear the image of a
dog, so widespread have they become.
Wood, China, glass, metal, plastic — dogs
come in every imaginable material, either in
their own right or as part of a bigger whole.

To mention just a few, there are key rings,
figurines and statuettes of every kind,
posters, postcards, calendars, clothes and
perfumes. You can even get decorative
plates, mugs and knives with a picture of a
dog on them. This is often a character from

a recently released film, a fashionable
breed, a dog used by a brand or one that
represents something to people. For
instance, a Labrador is seen as cute and
friendly, while a Husky evokes the great
open spaces of the north; a Rottweiler is
imposing. This use of dogs will sell items as
long as the breed is adapted to the target
audience.

With all these articles available, it’s only nat-
ural that they attract the interest of collec-
tors. Some people limit their collections to
a particular type of article, while others con-
centrate on a particular breed. Dog-lovers
are also served by a plethora of magazines,
both general and specialised in a specific
breed or canine sport.

Snoopy toy collection given away to children by MacDonald's
© Geoffrey Robinson/Sipa
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The dogs of the stars

While some dogs have been catapulted into
the limelight after completing dangerous
missions or working assiduously alongside
humans, others have become stars because
of who they belong to. Some of these are
companions to the great and the good in the
world of politics, including presidents and
prime ministers. Posing with your dog is
often a good career move in public life, as it
points to your human side, reassuring the
electorate that you are a caring person.
Depending on the breed, this type of owner
can highlight key qualities, be that tacit
strength, perseverance, vitality.

Celebrities also like to show off their com-
panion animals. Some have original pets like
pigs or snakes, but a great many are more
than happy with a dog. The choice of breed
provides plenty of scope for expressing their
personality. While Audrey Hepburn did
¢ B pose with a Yorkshire Terrier all those
ESL - "B decades ago, today’s glitterati really take the
Al - = — < Dbiscuit,

. N

Tatum O’Neal and her dog ©Adam Nemser-Photoli/newscom/Sipa
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Some female stars are totally devoted to the
diminutive breeds. Alyssa Milano and Paris
Hilton both have a Chihuahua, while
Gwen Stefani and Heather Locklear go for
a Poodle-Bichon cross. Cécilia Attias and
Sienna Miller have also joined the band-
wagon. Eva Longoria cannot seem to be
without her Maltese Terrier, which even
attended her wedding. French singer
Patricia Kaas has her own Maltese Terrier,
called Tequila, while Rihanna, the princess
of R&B, has a cuddly little Poodle.

But it’s not only girls that like little dogs,
plenty of guys like them, too. Tough guys
whose hearts have been melted by mini
dogs include Mickey Rourke, Adrian
Broody, Jean-Paul Belmondo and Jorge
Garcia, whose tiny pooch goes by the name
of Nunu.

Women who go for the biggest sizes include
Pamela Anderson, Jessica Biel, Anne
Hathaway, Lauren Conrad and Lucy Liu.

Of course, stars just wouldn' be stars if they
did not — allegedly! — get up to some strange
business with their dogs. It’s said that Jessica
Simpson carries her dog round in a Vuitton
or Gucci bag, while Tori Spelling transports
hers around in a pram. Rumours are that
Paris Hilton’s Tinkerbell has a life of mani-
cures, skin and hair care and cashmere out-
fits. The Chihuahua once went missing
after her mistress’s home was burgled,
prompting Hilton to put up a $5,000
reward. Happily the dog was found again
six days later.

Word is that Mariah Carey had her Jack
Russell flown in first class to join her on a
video shoot, and has also produced several
websites in honour of her pooch.
Meanwhile, Jennifer Aniston makes sure her
dogs enjoy only the most luxurious treat-
ments, while Denise Richards is reported to
have installed mini swimming pools for
hers, as well as orthopaedic beds.

Most of these US stars attended the Much
Love Animal Rescue Benefit at the Playboy
Mansion in July 2008.

The French-Dutch singer Ophélie Winter
decided to stand out from the crowd, by
posing with a 21st century dog that never
needs to go into quarantine when she’s on
tour abroad: she has one of those AIBO
robot dogs.

True or false, the stars and their dogs cer-
tainly help fill a lot of magazine and web

pages.

Princess Masako of Japan and her dog Yuri.
©AP photo/Shizuo/Kambayashi/Sipa
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Part 4

Understanding the dog

© Duhayer/Royal Canin
© Duhayer/Royal Canin

© Duhayer/Royal Canin

© Duhayer/Royal Canin



Canine morphology

The goal of
morphology...

... is to be able to describe every phys-
ical characteristic of the dog as pre-
cisely as possible.

Dogs can also be classified by size.

There are three height classes:

In terms of general morphology,
all dogs have the same body parts:

orphology is the branch of biology
concerned with the form of living
organisms.When it comes to dogs
it would perhaps be more fitting to speak
of canine morphologies, given the big dif-
ferences between the many different
breeds. Some knowledge of canine mor-
phology will help readers to better under-
stand the words used to describe individual
dogs and breeds. The different morpholo-
gies also have an impact on physiology.

ZF I
© Hermeline/Diffomedia

Classification

Canine morphology is highly varied. - Molossoids, which are generally large, with
Veterinarian Pierre Mégnin’s classification ~ small drop ears, a solid round or square
identifies the following groups: hort muzzle (e.g. Mastiffs, Pyrenean

- Lupoids, which have prick ears and a tri- Mountain Dogs)

angular head (e.g. Belgian Shepherd Dogs) - Graoids, which have small ears that point
backwards, a fine, broad head, an indis-
tinct stop and thin limbs (e.g. Whippets,
Salukis, Afghan Hounds).

- Braccoids, which have drop ears, a broad
muzzle and a well-defined stop (e.g.
Dalmatians)

The morphological types
(from Pierre Mégnin)

Lupoids
Prick ears and a triangular head
(e.g. Belgian Shepherd Dogs,
German Shepherds)
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Drop ears, a broad muzzle and
a well-defined stop
(e.g. Dalmatians, Pointers)

Braccoids Graioids Molossoids

Small ears that point backwards, a fine, Large, with small drop ears, a solid round

broad head, an indistinct stop and thin or square head and a short muzzle
limbs (e.g. Greyhounds) (e.g. Pyrenean Mountain Dogs)

- Forequarters: head, neck and

- Small (less than 46 cm)

- Medium (46-61 cm) front legs
- Large (more than 61 cm) - Trunk: back, loins, ribcage and

abdomen
And four weight classes:

- Small (less than 10 kg)
- Medium (10-25 kg)

- Large (25-45 kg)

- Giant (45 and greater)

- Hindquarters: croup, hind legs
and tail

Dogs display a wide variety of

coat colours and textures.

© Labat/Royal Canin

Hindquarters Trunk Forequarters

Hair varieties and colours

The dog's coat is made up of two different types of hair.The guard hair, which forms the topcoat, is hard, coarse and longer
than the down hair, which forms the short, woolly protective undercoat. Not all breeds have an undercoat, but it is essen-
tial in the Nordic breeds.

The coat fulfils a number of aesthetic and protective roles which mirror the dog’s state of health. The coat appearance is
determined by the distribution of hair colours and the pigmentation of the nose and skin. Dog coats can be whole-coloured,
patterned or modified.

Coat colours
Dark coats

Whole-coloured coats

Whole-coloured coats contain a single pig-

ment, dark or light, or no pigment at all.

There are therefore three types:
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* Dark coats, which are made up of hairs
containing eumelanin, are black or brown
if the pigment is not diluted, and blue or
beige if it is.

* Light coats, which are made up of hairs
containing phacomelanin, are fawn if the

pigment is normal, and sandy if it is di-
luted. Fawn and sandy coats are the most
varied colours in terms of shades.

© Hermeline/Diffomedia
© Hermeline/Diffomedia
© Hermeline/Diffomedia

* White coats, which are made up of un-

pigmented hairs. White coats

Patterned coats

Patterned coats contain two pigments, dark
and light, without any white whatsoever.
There are five types: masked fawn, dark
fawn, brindle, black with fawn markings,

and fawn saddle.
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¢ Masked fawn

This is fawn with a black mask, more or less
widespread on the face. It is worth noting
that the mask, which is very common in
dogs, can also be present on any of the fol-
lowing four coats.

¢ Black with fawn markings

This is a well-known colour, which is tra-
ditionally called black and tan. The fawn
markings are located on the extremities.
They may also be observed on a dark fawn
foundation, which is known as dark fawn
with fawn markings.

Flecked coat

© Hermeline/Diffomedia

'© Hermeline/Diffomedia

Fawn coats

© Hermeline/Diffomedia

* Dark fawn

This is essentially characterised by the pres-
ence of bicoloured hairs (known as “bands”
or “agouti”). The abundance of dark pig-
ment varies considerably, which gives dark
fawn a high variable phenotypic expression,
ranging from virtually fawn to blackish.

¢ Fawn saddle

In fawn saddle coats eumelanin is less dom-
inant, sometimes producing a small saddle.

The hairs of the saddle may be banded,

which is known as fawn with dark saddle.

Merle coat

© Hermeline/Diffomedia
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¢ Brindle

In brindle coats eumelanin is condensed
into stripes, which are more or less exten-
sive. If they are widespread they can also
produce a blackish coat.

© Lanceau/Royal Canin

Greying coat

Modified coats

Modified coats are whole-coloured or part-
coloured coats which can be identified by
careful examination but which have a mod-
ified phenotypic expression. They are split

into three categories:
* Greying coats which gradually go grey

* Merle coats, which are characterised by a
partial lightening of the foundation of the
coat

* Flecked, ticked, and speckled coats have
more or less dominant white bands mask-
ing any undercoat.

Hermeline/Diffomedia

Comparison between the skin of a mammal and the skin of a reptile

I.Scale

2. Epidermis

3. Hard keratin layer
4. Soft keratin layer
5. Dermis

* Absence of hair. Hairless dogs, such as
Mexican Hairless Dogs and Chinese
Crested Dogs, which have crests of hair on
the head and the end of the tail. They have
a fine, soft and warm skin, with heavy black

pigmentation.

* Close-cropped or smooth hair, between 5
mm and |5 mm in length.This is very fine
in Pinschers, fine and short in Whippets

and thicker in Pointers.

German Shepherd

6. Fat I'1. Sebaceous gland

7. Chromatophores (pigments) 12.Arrector pili muscle
8. Melanocytes (pigments) 13. Sweat

9. Hair 14. Sebum

10. Sweat gland

Hair length

* Short hair, between 15 mm and 4 cm long.
This is smooth, stiff and fairly harsh in a dog
such as the German Shepherd. It is coarse
when shorter, like a Beagle’s.

* Medium-length (4-7 cm) or long (more
than 7 cm) hair, which can be fine, silky and
wavy like a Setter’s, longer than the height

curly like a Water Spaniel’s, woolly like a
Spitz’s or corded like a Puli’s or a
Komondor’s.
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at the withers like a Yorkshire Terrier’s,

© Labat/Rouquette

© Duhayer/Royal Canin

Hair

Hair is a flexible, elastic, keratinous fila-
ment. The section which grows out of the
skin is actually dead. Just as there are vari-
ous breeds of dog, there are also various
types of hair. Hair varies in length, diame-
ter, texture and form (straight, flexible, wavy
or curly). They are also distributed in dif-
ferent ways. Dogs can have a tuft of hair on
the head, a mane (like the Chow Chow),
fringing on the hind limbs, under the belly
and on the til, or a close-cropped coat,
when the hair is longer on the tail than on
the rest of the body.

Many different factors influence the hair, in-
cluding age. In some breeds, puppies have
very different hair to adules. A Braque
d’Auvergne, for instance, only acquires its
mottling with age, while many Dalmatians
are born without spots and Yorkshire
Terriers are completely black at birth.

The hair lightens with age, particularly
around the head, starting with the muzzle.
A dog in poor health or on a poor diet will
have dull, brittle hair. Light can also turn
hair brittle and russet. After clipping, hair is
clearer and purer.

Hair grows continuously. Dogs renew their
hair by the process of moulting, which gen-
erally occurs in spring and autumn, ex-
tending over a period of four to six weeks.
In dogs which spend a great deal of time in-
doors, moulting is virtually continuous
throughout the year.
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Skull
The three head types

Hair characteristics
— = The frontal region may be rounded

(Beagle, Cocker Spaniel), convex (Boxer),
flat (Dalmatian), oval (Poodle) or broad
(Rottweiler).

¢ Harsh

Wiry to the touch, tousled, trapping a layer
of air, like a Picardy Shepherd's, where it is
of medium length, and a Griffon Vendéen’s. The stop runs from the forehead to the
bridge of the nose. It is visible from the

side and is more or less well defined, be-

* Heterogeneous

Hermelline/Cogis

Two thirds fairly harsh and one third softer,

A, 8

fur-like, like 2 Dandie Dinmont Terrier’s. -y ; Brachycephalic (French Mesocephalic (German Shepherd): Dolichocephalic (Greyhound): tween 90° and 180°. It is virtually absent in
Dandie Dinmont Terrier Bulldog): skull as wide as pyramid-shape head. skull in the shape of an elongated cone. Grevh d
* Smooth it is short. reyhounds.

Shiny looking and neat like a Great Dane’s
or a Rottweiler’s.

« Silky _ i o
Very fine, flexible and soft like a Setter’s. 5 s The muzzle or bridge of the nose contains
* Woolly 5 : the nasal cavities, which are spacious in
5 ¢ . . .
) : - B E ointing dogs (like Setters) and smaller in
Less shiny and thicker looking, like a 5 3 p 8 g. ( )
Poodle’s ] ® e Bulldogs, which have a squashed muzzle. A
. Great Dane Poodle . . 3 c
complete flattening of the face (as in the p: 5
. . . = =
Pekingese) leads to jaw alignment problems S 5
(undershot jaw, overbite) and breathing dif- E g
. LR ks
ficulties. o o
Weimaraner Bulldog
The long muzzle accommodates The short muzzle means the nasal
spacious nasal cavities cavities are small
—

Parts of the body

The body of a dog can be split into 52 different regions, each corresponding to
a specific anatomical sector. These areas are used by conformation and show
judges to evaluate the individual dog and to explain their decisions to own-
ers.

© Monnier/Cogis

© Hermeline/Royal Canin
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Tervueren Perro de Presa Mallorquin Munsterlander Bull Terrier

The stop is either well-pronounced, as in the Munsterlander; accentuated to a lesser or greater degree in other breeds (marked in the Perro de Presa Mallorquin, present in the
Tervueren) and absent in the Bull Terrier.

1.Tip of the nose

2. Bridge of the nose (top

of the muzzle)
3. Stop
4. Forehead
5. Cheek
6. Nape
7.Neck (collar)
8. Chest
9.Withers
10. Shoulder
I'1. Elbow
12. Cuff (carpus)

13. Back
14. Loin
15. Lower line
of the chest
16. Rump
17.Tail
18. Hip
19.Thigh
20. Knee (stifle)
2l.Leg
22. Hock (tarsus)
23. Cannon bone
(metatarsus)

The nose has two nostrils, which should be
open, and a median fissure. The nose of a

healthy dog should be pliable, wet and cold.

The lips must not be flaccid and must be
located opposite each other. They are well
pigmented and covered with hair and vib-
rissa (long stiff hairs which have sensory re-
ceptors at the base). The inside of the lips is
pink (or blue in Chows Chows).

The ears come in various shapes and
lengths. They are also carried and attached
in different ways. They can be pointed

(Belgian Shepherd Dogs), a little rounder
(German Shepherds), very rounded
(Bulldogs) or rather fine and covered with
sometimes very long hair (Cocker Spaniels).
They have a fundamental role in hearing.
Pricked ears are better at picking up sound
waves, while bloodhounds often have
dropped ears, which protects the interior of
the ear from vegetation and the penetration
of foreign bodies into the ear canal. Terriers
have short ears, which do not get in the way
when they go underground.

“Pricked ears are better at picking
up sound waves, while bloodhounds
often have drop ears.”
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Sloughi. In sighthounds the head is elongated and the
stop virtually absent.

“The head is divided into
two main regions, the cranium
at the back enclosing the brain

and the face at the front
accommodating the nasal cavities™”
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Cavalier King Charles.The head is round, the stop
marked and the muzzle short.

Head, neck and forelimbs

The head can be round (Cavalier King
Charles Spaniels), long (Greyhounds) or
square. It plays an important role in bal-
ance. Breeds with a long head tend to have
a pointed nose, whereas those with a square
head have short, muscular jaws (mainly

dogs originally bred for fighting).

The head is divided into two main regions,
the cranium at the back enclosing the brain
and the face at the front accommodating
the nasal cavities. The middle region is cen-
tred on the two eye sockets. The difference
in proportions between cranium and face
determine whether the dog is dolichoce-
phalic (elongated muzzle), brachycephalic
(short, squashed muzzle) or mesocephalic
(between the two).

* The head also comprises other less well de-
fined regions. The temples are located on
the sides of the head behind the eyes and
directly above the zygomatic arches, which
are next to the cranium and are fairly de-
cisive for the shape of the head. The
parotid region is located under the ears,
behind the masseteric region, which is in
turn behind the cheeks. The cheeks them-
selves are very small, because of the dog’s
large mouth opening. The nape of the
neck is moderately prominent and the
throat may have folds of skin known as
dewlaps.

* The neck is cylindrical, larger in diameter
towards the trunk than closer to the head.
It ends at the withers, forming a more or
less open angle with the back.

© Labat/Royal Canin

Cane Corso.The square head accommodates
short, muscular jaws.

This is an important region when judging
the dog’s appearance. It has an influence on
head carriage and general balance, because
it determines where the centre of gravity is.
The head-neck axis therefore acts as a coun-
terweight to the rest of the spinal column
and helps the dog during motion (when
the dog’s head and neck are held against the
ground, for instance, it is unable to get up).
The neck runs into the shoulders, the with-
ers and the chest. Its position changes with
stance, upright in the drive phase, extended
in the recovery phase.

* The forelimbs are generally long and
slightly flattened. The shoulder slants
from high to low and from back to front.
It is also slightly convex. The arm is di-
rectly below the shoulder and directly
above the elbow and lies against the chest
wall. The two medial digits are longer and
broader than the two lateral digits. The
footpads (which consist of a thick, kerati-
nous layer rather than fat) are prominent
and very slightly arched. Curved, kerati-
nous nails are found at the end of the dig-
its. They should not touch the ground
when the dog is standing.

The chest, which comprises the front part
of the thorax, varies in height and breadth.
Its position in relation to the forelimbs
also varies. It shows itself as a perfect

square in French Bulldogs and an arch in
English Bulldogs.

© Hermeline/Diffomedia

Hindquarters and tail

* The hindlimbs are longer and more solid than the forelimbs and
the angles of the joints are more obtuse. The thighs are generally
meaty. The stifle marks the boundary between the thigh and the
upper leg, which is long and at a slant. The hock marks the start
of the lower leg: the metatarsal bones are slanted forwards and
sometimes accommodates a dewclaw on the inner edge. The
hind foort is generally a little shorter than the front foot.

* The length, size and carriage of the tail is specific to each breed.
It may be a screw tail (Spitzes), a long plume (Setters) or a short
tail (Terriers). Dogs are also born without a tail or with the
smallest stump of a tail. Tails may be carried straight, horizontal
or curved.

© Hermeline/Diffomedia

© Duhayer. Royal Canin

Topline, ribcage and abdomen

* The topline is made up of the whole of the back and loins. It is
almost horizontal in normotypes, hollow in young dogs and rising
in dogs that are “camped forward” (see below). The back has a
straight or horizontal profile and may slope slightly towards the rear.
It is arched in long-backed dogs. The back runs into the loins,
which tend to be a little broader than the back. The croup is in line
with the loins. It slopes and is rounded to a greater or lesser degree,
although it is rectangular viewed from the side. It ends at the base
of the tail.

* The ribcage comprises the chest (or ribs), which is a highly con-
vex region formed by the 13 ribs. A deep chest (running from the
point of the shoulder to the last rib) accounts for two thirds of the
dog’s total length.

The sternum describes an arc with a large radius. This region con-
tains the cardiac area, which must be fairly broad in physically very
active dogs.

* The abdomen is a cavity located behind the diaphragm. It ac-
commodates several essential organs (urogenital system, liver,
spleen and digestive system). The flank is a slightly concave region
which varies in length depending on the size of the dog. It is dif-
ficult to see precisely where the flank turns into the belly in dogs.
The female’s teats are on the lower side; the male’s external sex or-
gan towards the rear.

66,

ails may be carried straight,
horizontal or curved.”
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Stance refers to the direction of the limbs in re-
lation to level ground. Stance has a major influ-
ence on the topline, making it a key aspect in the
dog’s general bearing and its sporting abilities. It
ensures the body is well supported and the

weight distributed among the joints and the feet.

Generally speaking, the main axis of a limb should

Stances of the forequarters viewed

Stance

be vertical. Even a slight divergence can overload
the joints and the sole of the foot (on the side
of the divergence), leading to premature wear of
the joints, tendons and ligaments (which is an es-
pecially awkward handicap for working dogs).
Stance is therefore not just a theoretical or aes-
thetic consideration.

Stances of the hindquarters

When the dog is relaxed, the dorsolumbar line
sags and the back is slanted. If the forelimbs also
sag it is said to be saddle-backed. The loins are
arched and the back curved upwards when the
dog tightens up.The hind feet are often turned-
out, which is natural. Pigeon toes are more of an
issue.

© Duhayer/Royal Canin

from the front

* Side view:The vertical through the middle of the
arm goes through the middle of the foot at a
tangent to the wrist (the front of the carpus). If
it falls forward, the dog is said to be “down at
knee”, if it falls backward, it is said to be
“camped”. If the wrist is behind the vertical, the
dog is said to have a receding wrist, while it is
knuckled over if the wrist is in front of the ver-
tical. In this case, the dog has a fetlock deformity.
If this vertical is far from the footpads the dog
is long in the pastern; if it almost bisects them
the dog has an upright pastern.

* Front view:The vertical line from the point of the shoulder must bisect

viewed from the rear

Side view: The metatarsal bones
must be vertical to the ground.The
vertical from the hip joint must go
through the middle of the foot.

Camped forward, standing under:
The entire limb is in front of the
vertical. If it is not, it is said to be
camped forward, which is not really
a fault since it is a fairly natural po-
sition. If the hock joint is at too
acute an angle, the dog is said to

stand under; in the converse case the hock is hyper-extended.

the forearm, wrist, metacarpal bones and foot right down the middle.The

two limbs must be as parallel as possible.

* Pigeon toes:The wrists and elbows are turned outwards, the metacarpal

bones and feet turned inwards.

* Turned-out feet:The elbows are close to the body, the metacarpal bones
and feet turned outwards. Pigeon toes and turned-out feet can begin at

Rear view:The vertical goes through the point of the rump and the point
of the hock and should bisect the metatarsal bones right down the mid-

dle. The dog may be too close or too open, which is determined by the

convergence or divergence of the extremity of the limbs.This should not

be confused with a dog that is too narrow or broad at the rear.When

the limb is rotated outwards from the hip joint, the limbs are turned out.
This is also characterised by divergence between the stifle and the foot.
When it is rotated inwards, the result will be pigeon toes.There is con-

any point on the leg.

* Base narrow or base wide: The front limbs are slanted and convergent
or divergent at the extremities. This is not to be confused with narrow
or wide front, when the limbs are parallel. If only the wrists are within
the vertical, the dog is said to be knock-kneed; if they are curved inwards
outside the vertical, the dog is said to be bandy-legged. If the limbs curve
outwards, the terms Chippendale front or fiddle front are used.

Good base: well de-
scended chest, with good
breadth; balanced, straight
front legs.

Straight, insufficiently de-  Broad barrel-shaped
scended chest;lack of up-  chest; turned out elbows;
per chest;flat ribs; pulled-  upper arms curved out
up body; turned in  wards;turned out pigeon
elbows; weak wrists;  toes.

turned out feet.

vergence between the stifle and the end of the feet, whereas the hock

is divergent.

—

i W
f ¥

Good stance, straight Extensive rump, cow

legs. hocks, dewclaws (single
left dewclaw, double right
dewclaws), semi-pricked
ears, rudimentary tail.

o

\

Open or barrel-shaped
hocks, ears set too low
and large, tip of the tail
slightly off centre.

© Duhayer/Royal Canin
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Eyes

The distance between the eyes varies greatly
from breed to breed, although they are al-
ways far enough apart so the dog has a wide
angle of vision. The eyeballs are generally
sunken (though they are globular in the
Pug). The opening can be round, as in
Pointers, or almond-shaped, in sheepdogs
and Nordic breeds for example. The eyes are
the main medium of expression and they
should be lively, open and gentle.

Dogs have two visible eyelids, one at the top
and one at the bottom. They should be
fine, set far apart and well pigmented, with
abundant lashes. The external part is made
up of skin covered with hair, whereas the in-
ternal part — the conjunctiva — is a pink mu-
cous membrane. The lacrimal gland, which
secretes the tears that keep the cornea wet,
is located under the upper lid. The lacrimal
duct at the inside corner of each eyelid runs
into the nasal cavity.

The dog also has a third eyelid, the nicti-
tating membrane, much of which is hidden
under the lower eyelid. It works as a kind of
windscreen wiper and pushes away foreign

bodies.

Eye colour depends on the pigmentation of
the iris. It is usually brown, which is a sign
of good health. Any shade is possible, all the
way up to black. Eyes should not be too
light, so that they look like a bird of prey’s.
This detracts from even the most hand-
some dog.

Eye colour does not have to be the same as
coat colour. Dark eyes with a light whole-
coloured coat are perfectly acceptable, even
obligatory as in Samoyeds. Dogs with a
greyish blue (Weimaraners), blue pied or
blue brindle coat can have lighter eyes.

© Lanceau/Royal Canin
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Colour can also change in the course of the

dog’s life.

The term walleye is used when the eyes are
two different colours. Anatomically, this is
referred to as heterochromia, which is not
uncommon. Although not desirable, it is
tolerated in Siberian Huskies.

The iris may lack pigmentation, appearing
partly or totally bluish. This is a common
fault in dogs with a tricoloured or mottled
coat. It can affect one or both eyes. It should
not be confused with walleye, which is
found in Siberian Huskies. It is preferable to
bar dogs suffering from this condition from
reproduction.

Other eye defects include cataracts (when
the crystalline lens becomes progressively
opaque), entropion (when the eyelid is
rolled inwards against the eyeball), glau-
coma (when pressure increases in the eyeball
causing gradual loss of sight) and strabismus
(when abnormal alignment of the eyes

causes a squint).

© Hermeline/Royal Canin
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eyelid, the nictitating
membrane, much of which

is hidden under the lower
eyelid. It works as a kind of
windscreen wiper and pushes
away foreign bodies.”

e dog also has a third

Third eyelid.

© UMES

© Hermeline/Cogis
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Prognathism

Correctly aligned jaws.

Undershot jaw.

Overshot jaw.

“The molars are permanent
teeth, whereas the incisors,
canines and premolars

are deciduous.”

Cross section of a tooth

|. Enamel 5. Periodontal ligament
2. Dentine 6.Jaw bone
3.Pulp 7.Gum

4. Cementum
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Teeth

Adult dogs have 42 teeth, 20 on the upper
jaw and 22 on the lower jaw. The way the
teeth are arranged is known as dentition.
Teething is the term used to describe the
eruption of teeth at various points in the

dog’s life.

The teeth are hard and bony-looking. They
are used to grasp, tear and grind food. Dogs
are so-called heterodont mammals, which
means that their teeth are differentiated for
specific use. The molars (M) are perma-
nent teeth, whereas the incisors (I), canines
(C) and premolars (P) are deciduous.

Dentition of the dog viewed from the front

The dental formula for each quadrant is I
3/3,C1/1, P 4/4, M 2/3. This formula can
vary depending on the breed (short or long
face). Working outwards from the middle,
the incisors, which are bigger on the upper
jaw, are termed central, intermediate and

lateral (or first, second and third). The ca-
nines are conical, but finer and narrower in
puppies. The molars and premolars are re-
ferred to as pre-carnassial, carnassial and
post-carnassial.

Side view of the dog’s skull

I. Incisors

C. Canines
PM. Premolars
M. Molars

The dental formula of a puppy is I 3/3, C
1/1, P 0/0 M 4/4. Puppies are born tooth-
less. The milk teeth start to erupt around
day 20, at the following rate (average for
medium-sized dogs): first canines towards
the end of three weeks, then premolars (P3,
P4), lateral incisors (3-4 weeks), central and
intermediate incisors and P2 (4-6 weeks).
P1 appears around 4 months and is perma-
nent. All the other teeth are replaced be-
tween month 3 and 5. The first teeth fall
out as the roots are reabsorbed and are re-
placed by the permanent teeth. Molars, in-
cisors and canines erupt around month 4 or
5, lower M2 in month 5, upper M2 and P
in month 5-6 and the last molars in month
6-7, as shown in the table opposite.

The eruption dates vary depending on the
breed. Too many or too few teeth may
erupt. Too many is uncommon, whereas
too few may be a reason for refusing a pedi-
gree. The absence of certain molars is com-
mon. The importance of the teeth increases
from front to back. The first premolar is of-
ten absent. One or two incisors can also be
absent, especially in small breeds.

The maxillary and mandibular arch should
fit together without lateral movement. The
upper incisors partly cover the lower inci-
sors. In the event of undershot jaw, the
lower jaw projects beyond the upper jaw. If
the upper incisors project beyond the lower
incisors the dog has an overshot jaw. The
teeth play an important part in determining
the dog’s age. The top of an incisor features
three lobes. As the dog ages, the incisor is
first smoothed down (wear on the medial
lobe), then worn down (disappearance of

the three lobes).

Teeth can suffer from various diseases.
Tartar is the calcification of plaque in the
teeth by a build up of calcified salts from
saliva at the bottom of the tooth, often
leading to gum disease and tooth loss.
Ageing dogs may have yellow teeth, as may
seriously ill dogs on a course of antibiotics.
Some diseases can cause the decalcification

of teeth. Caries is uncommon, as the enamel
is very hard. Holes are caused by necrosis of
the alveolar membrane, which results in ab-
scesses. The persistence of milk teeth can
obstruct the development and eruption of
permanent teeth.

Central incisors

Canines

PMI
PM2
PM3

PM4

Intermediate incisors

Lateral incisors

Central incisors

\ Intermediate incisors

Maxillary arch Mandibular arch
Teeth Eruption Replacement
central 30 days 4 months
intermediate 28 days 42 months
lateral 25 days 5 months
canines 21 days 5 months
Pl 3-4 months permanent
P2 4-5 weeks 6 months
P3 3-4 weeks 6 months
P4 3-4 weeks 6 months
Ml 4 months
M2 (upper) 5-6 months
M2 (lower) 4/2-5 months
M3 6-7 months
Development of the dentition with age
I month 3 months 4 months 5 months 7 months

| [ it He= .|_-. o
i A s B
= <

172 years 2Y> years

3/ years over 4 years
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Female genital system

|.Ovary

2.Oviduct

3. Uterine horn

4.Body of the
uterus

5. Neck of the
uterus

6.Vagina

7.Urethra

8. Clitoral fossa

9.Vestibular glands

10. Hymen

| |. Bladder

© Duhayer/Royal Canin

Reproduction

Physiological
functions

hysiology is the study of the body’s normal

functions.The body has many organs, each of

which performs one or more essential func-
tions. From reproduction to digestion, seeing and
smelling, there are numerous physiological functions
and by better understanding them we can ensure
the dog has the best possible living environment.
More importantly, we can help prevent the physio-
logical from developing into the pathological.

Without the reproductive function no species would be able to survive.This is one
of the most fundamental areas dog breeders need to understand, because it has
a direct impact on the success of their endeavours.The canine species has many
particularities when it comes to reproductive function, which we examine here in

simple terms.

Genital anatomy

Female genital anatomy

The vulva consists of two labia, connected
by a ventral commissure (line) and a dorsal
commissure (line). The clitoris, which is
the analogue organ to the male penis, is
relatively small and located in a clitoral fossa
on the floor of the vestibule. The vagina, the
organ of copulation, is characterised by its
great length (15 cm in a medium-sized
breed). The uterus, the organ of gestation,
consists of a body and two horns in which
the embryos are distributed during gesta-
tion. At the very top, the ovaries are sur-
rounded by a fat mass. After ovulation, the
ova (eggs) move along a narrow tube, the
oviduct, where they are fertilised by the
male’s spermatozoa. The embryos then
move to the uterus, where they attach and
grow.

Male genital anatomy

The spermatozoa are produced in the testes.
It takes about two months to produce sper-
matozoa, which then mature in the epi-
didymis, located along each testis. The epi-
didymis is a small multifolded duct, which
if unravelled would measure about 10 feet
in length. The spermatozoa only become
mobile and fertile once they have matured.
Testes and epididymes are located in an
outgrowth of skin called the scrotum.

At the moment of ejaculation the sperma-
tozoa are mixed with prostate secretions to
dilute the semen. Any prostate problems
will therefore have major consequences for

fertility.

Male genital system

I. Ureter
2. Bladder
| 3.Vas deferens
5 e. 4. Prostate
g 5. Ureter muscle

The penis, the organ of copulation, is char-
acterised by a penis bone, which helps keep
it stiff but can fracture in the event of
trauma or forceful mating. This commonly
happens when a mating couple are abruptly
separated.

The erectile bulbs at the base of the penis
grow hugely during erection, generating a
reflex spasm in the vagina during mating,
which retains the penis in the vagina.

Puberty

Puberty in males

The age at which puberty occurs primarily
depends on the adult size of the breed (from
six months in miniature breeds to 18
months in giant breeds). In males it corre-
sponds to the production of the first fertile
spermatozoa. As fertility diminishes at an
earlier age in large breeds (a phenomenon
probably linked to thyroid ageing), large
breeds are fertile for a shorter period of
their life. Sperm fertility begins to diminish
at around 7 years of age in giant breeds.

Cross section of a testicle

Cross section of the seminal duct

4 Testicular lobule
5. Duct of epididymis

|. Epididymis
2.Vas deferens
3. Seminal duct

6.Bulb of penis

7. Retractor muscle

8. Ischiocavernosus muscle
9. Glans penis

10. Testicle

Puberty in females

In general, females are around two thirds
their final adult body weight when they ex-
perience their first oestrous cycle. In small
breeds this is around 6-8 months, whereas
in some giant breeds it will not occur until
12 or even 20 months.

These are general parameters, however. The
first oestrus (heat) can be discreet (little
blood discharge, little attraction of males)
and may even pass unnoticed. This is called
silent heat. It is important to make the dis-
tinction between puberty (the ability to
ovulate) and nubility (the ability to go to
term and whelp). Bearing in mind that the
birth canal is not yet fully developed during
the first oestrous cycle and maximum fer-
tility is not achieved until second, third or
even fourth oestrus, it is inadvisable to mate
a female during the first heat. Minimum age
limits are in place for pedigree female re-
production in most countries.

During puberty the female reproductive
system adopts a cyclic thythm which is gen-
erally expressed as two periods of oestrus
every year.

1. Sertoli cell
2. Spermatogonium

4. Secondary spermatocyte
5. Spermatozoon

3. Primary spermatocyte

6§

n general, females are around

two thirds their final adult body
weight when they experience
their first oestrous cycle.”

Size of the bitch

12-20 months

9 months
j 6 months

Appearance of puberty

The age at which the first oestrous cycle occurs
depends on the size and breed of the female.
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Oestrous cycle

The bitch’s sexual cycle

Bitches ovulate once every oestrous cycle.
This ovulation is spontaneous, which means
it is not triggered by mating as it is in cats,
for instance. The oestrous cycle breaks down
into four successive stages:

* Pro-oestrus, during which the body pre-
pares for ovulation

* Qestrus, which is the period of ovulation

e Dioestrus or metoestrus, which corre-
sponds to the length of a gestation

* Anoestrus, which is the period of sexual
inactivity

Average duration
[minimum — max-
imum duration]

Behaviour

Attraction of

The duration of the individual stages can
vary. Only dioestrus / metoestrus is rela-
tively stable (60 = 20 days). Heat is the pe-
riod comprising pro-oestrus and oestrus,
which lasts an average of three weeks, al-
though the actual duration depends on the
date of ovulation, which in turn varies from
one female to another, and from one cycle
to another. Therefore, just because a female
ovulates 12 days after the first bloody dis-
charge in an individual cycle, it does not
mean that ovulation will occur at the same
interval the next time around.

The four phases of the oestrous cycle

Clinical signs

Swollen vulva Oestrogen peak

Hormonal changes

Main hormonal secretions by the female
during the oestrous cycle

Pro-oestrus Oestrus
Oestrogen
Progesterone

Physiology

Development

- 9d . . f follicl
e s males but refusal Bloody discharge Progesterone drops until ot foticles
oestrus [0 - 27 days] (containing the
to copulate from the vulva the end of the phase
future ovules)
Ovulation
) Drop in oestrogen Maturation
Attraction P 8
Swollen vulva to basal level of oocytes
9 days of males and . e "
Oestrus e Lighter vulval Rapid increase in for two days,
[4 - 24 days] willingness to .
discharge progesterone necessary be-
copulate f .
ore possible
fertilisation
Reduction in the Oestrogen at basal level Secretion of
size of the vulva Increase in proges- progesterone
Refusal Development terone to a peak 3-4 by the corpus
Di-oestrus 2 months S e of mammary gland weeks after ovulation, luteum in
P Lactation possible then gradual decrease gestating and
at the end to basal level at the end non-gestating
of this phase of this phase females
Small vulva Oestrogen and .
Refusal to . Low ovarian
Anoestrus 4 months No vulval dis- progesterone -
copulate activity
charge at basal level

non gestation

gestation ¢

Dioestrus Days

Vaginal cytology

Mixture of parabasal
and intermediate cells
Presence of red
blood cells
Inflammatory cells
sometimes present

More than 90%
of cells keratinised

Fewer than 50%
cells keratinised
+ intermediate cells
(beginning of
di-oestrus)
Visible inflammatory
cells (abundant at the
beginning of this
phase)

More than 90%
of cells parabasal and
intermediate
Few inflammatory
cells

The cycle

During pro-oestrus, under the influence of
the pituitary gland, the growing ovarian
follicles secrete oestrogens, which are hor-
mones that trigger changes in behaviour
(attraction to males, need for affection) and
physical changes (discharge from the vulva).
The vulva becomes flushed and oozes a
bloody discharge, which attracts males, al-
though the bitch will not allow mating at
this stage.

Males are generally accepted during oestrus.
In this part of the cycle females often adopt
a posture in which the tail is carried to the
side due to the stimulation of the vulva.
This sign should, however, be interpreted
with caution in some bitches who will ac-
cept males outside their ovulation period.
During oestrus, vulval discharges are lighter
and become less abundant. The mucus
turns thinner, which facilitates the progress
of the spermatozoa.

In this phase the ova are still at an immature
stage, during which time they are called

oocytes. They generally become fertile after
48 hours.

Unlike most species, in dogs the ovaries be-
gin to secrete progesterone a few days before
ovulation. The blood progesterone increases
gradually, regardless of whether fertilisation
has occurred. In dogs, measuring blood
progesterone provides information on ovu-
lation but not on pregnancy.

Progesterone is secreted throughout
dioestrus by the corpora lutea, which “lay”
the oocytes. This hormone prepares the
uterus for the implantation of the embryo
and enables its development in the event of
pregnancy. Its production falls abruptly two
months after ovulation, enabling the com-
mencement of lactation and involution of
the uterus or the complete quiescence of the
female reproductive system (anoestrus).

Gestation

Fertilisation, which is the union of a sperma-
tozoon and an ovum, occurs in the fallopian
tubes. Towards the end of the first week after
fertilisation the embryos move from the fal-
lopian tubes to the uterine horns. They float
in the uterine fluid and may even move from
one horn to the other. The embryos implant
in the uterus fairly late, around the 16™ day
after ovulation. This is when they begin to
grow.

The development of the future puppy can
be split into two phases:

* Embryogenesis, in which the organs begin
to form. At the end of this phase the fu-
ture puppies are still very small, although
most of their structures are in place and all
the organs have started to grow. The em-
bryo is now a foetus, which is recognisable
as a given species.

* Weight gain: the foetus gains more than
three quarters of the puppy’s birth weight
after day 40 of gestation.

Representation of the different phases
in the oestrous cycle

HEAT

Development of the foetus

Fertilisation

St . Embryonic
day 32 ‘T:i erioc);
Appearance of *in : .E] j I|-- X P
the eyelids .2 '-_":' _'_5:-,:_ i .
- P
day 33 = 1
The foetus measures
around 3 cm
day 35 g |
- End of the JF%
embryonic period ¥
- Determination l\. ’ﬁ‘-,
of the sex Moo, g~
et
day 45

Hair starts to grow

day 50

The foetus
measures around
10.7 cm

day 57
Ossification of the sacrum

Foetal period

Pro-oestrus:
average = |0 days

Qestrus:
average = 7 days

Di-oestrus:
2 months

Anoestrus:
average = 3 months

The foetal period covers the end of gestation.
Three quarters of the future puppy’s growth oc-
curs after day 40 of gestation.The hair starts to
grow from day 45. By day 50 the body is prop-
erly proportioned; the metacarpi and the pha-
langes of the thoracic limbs have ossified.

Foetal period until the end
of gestation

day 63
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Musculoskeletal system

The skeleton provides the frame for the dog and consists of
a collection of bones connected by joints. These differ de-
pending on the degree of movement allowed between two
bones; some of them are immovable, such as those con-
necting the bones of the skull, whereas others allow move-
ment in three dimensions, such as the joint that connects the
skull to the spinal column.

Skeletal muscle, attached to the bones by tendons, gives the
skeleton its mobility; when it contracts the bones move in re-
lation to each other, as in flexion and extension.

Muscle contractions are controlled by nerves through the

Three types of mammal foot

central nervous system: the cerebrum and the cerebellum
control voluntary movements and the spinal cord controls
reflexes.The neurons involved in controlling movements are
called motor neurons compared with sensory neurons which
convey information to the brain.

Dogs have three or four different gaits — walk, trot, gallop, am-
ble — which are developed to a greater or lesser extent de-
pending on the breed. Dogs are very good jumpers and
moderate swimmers, although again, there are variations be-
tween breeds.

Skeleton of the dog viewed from the front and rear

b
o
Unguligrade
(horse)

|
1i

.L

*q...":}_

Digitigrade (dog)

Plantigrade
(human)
1.Skull 13. Ulna
2. Maxilla 14. Radius
3. Mandible 15. Carpus

4. Nuchal ligament 16. Metacarpus

5. Cervical vertebrae 17. Phalanges
6.Thoracic vertebrae 18. Pelvis
7.Lumbar vertebrae 19. Femur
8. Caudal vertebrae 20. Patella
9.Ribs 21.Tibia
10. Sternum 22. Fibula
I'1.Scapula 23.Tarsus
12. Humerus 24. Metatarsus

Skeleton and bones

* The axis of the skeleton is the spine,
which is formed by various types of verte-
brae. Thirteen ribs are attached to the spine
through the breastbone (sternum) forming
the ribcage. The skull is connected to the
first cervical vertebra, a ring-like structure
known as the atlas, which is connected to
the next vertebra, the axis, in the form of
a pivot, to allow the head to move around
the axis formed by these two vertebrae.

Skeleton of the dog

* The hind limbs are the dog’s propulsion
system. They are attached to the pelvis at
the hip joints, while the pelvis is con-
nected to the vertebral column by a com-
plex system of ligaments. The forelimbs,
which are less involved in propulsion, are
simply attached to the vertebral column
by the scapula (shoulder blade) and the

adjacent muscles.

Bones are made of a calcified fibrous
structure. This calcification occurs gradu-
ally during the development of the foetus
and in the growth period, which is very
long in large breeds. As a result, calcium
intake must be carefully regulated in grow-
ing puppies to avoid any deficiency or ex-
cess. Bone calcium is a reserve available
throughout the dog’s life that increases or
decreases depending on the blood calcium
level, which should be constant. The cen-
tre of bones contains bone marrow, a
spongy tissue which produces blood cor-
puscles.

Joints and muscles

* The joints differ depending on what
movements they allow. Sutures (as in the
skull) do not allow any movement what-

soever, whereas symphyses (cartilaginous
joints) allow very slight movements be-
tween two bone structures (eg symphysis
pubis). True joints have surfaces covered
with hyaline cartilage and a capsule shared
between two bones, allowing complete
movement.

This joint capsule is a cavity filled with vis-
cous synovial fluid, which nourishes and
lubricates the cartilage. This is a very frag-
ile tissue which does not regenerate if de-
stroyed, which is why the protective syn-
ovial fluid is so important. The joint capsule
is often surrounded by a fibrous shell and
numerous ligaments which support the in-
dividual joint. If the ends of two bones are
not an exact match, there may be an addi-
tional articular disc between the two, as in
the knee for example.

* The muscles are composed of a body of
contractile cells interconnected by mem-
branes to form fasciae, which merge at
the ends to form fibrous tendons con-
nected to the bony attachments. As their
name suggests, the contractile cells are
made up of special proteins (actin,
myosin) that are able to contract, which in
turn contracts the muscle. This demands

Side view of the skull

|. Mandible

2. Incisive bone

3. Nasal bone

4. Maxilla

5. Zygomatic bone

6. Frontal bone
7.Temporal bone
8. Parietal bone
9. Occipital

Synovial joint

|.Bone

2. Joint capsule

3. Synovial membrane
4. Synovial cavity

5. Cartilage
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energy provided by the blood, then stored
and metabolised in the cells in the form of
the high-energy substances ATP (adeno-
sine triphosphate) and CR (creatine phos-
phate). Nerves control muscle contrac-
tion. The junction between the nerve cell
and the muscle cell is called the motor end
plate — this is part of a complex system,

which enables nerve information to be
transformed into a muscle contraction.
Because of this, the muscular system is
very closely linked to the circulatory and
nervous systems, so a change to either has
rapid repercussions on the musculoskele-

The muscles of a dog and their roles

©Duhayer/Royal Canin

Structure of a muscle

(6]

tal system. ."'-.L'?"I

|.Bone 6. Capillary

2. Muscle 7. Myofibril

3. Epimysium 8. Muscle cell

4. Muscle fibre 9.Actin

5. Nucleus 10. Myosin
|.Temporal (closes the mouth) 14. Abdominal internal oblique
2. Masseter (closes the mouth) (flexing the spine, supporting
3. Digastric (opens the mouth) the intestines)

head)

head)

shoulder)

4. Sternocephalic (flexes the

5. Brachiocephalic (flexes the

8. Triceps (extends the elbow,
standing up)
9. Extensor carpi radialis
10. Flexor carpi ulnaris tarsus)
I'1. Latissimus dorsi (propulsion) 2|.Thoracolumbar fascia
12. Deep pectoral (propulsion,
supporting the thorax)
13. Rectus abdominis muscle
(flexing the spine, supporting
the intestines)

15. Gluteus medius (extending
the hip)

16. Sartorius (flexing the hip)

17. Quadriceps femoris (flexing

6.Trapezius (turns the scapula) the hip)
7. Deltoideus (flexes the

18. Biceps femoris (extending
the hip, propulsion)

19. Gastrocnemius (extending
the tarsus, flexing the knee)

20. Cranial tibial (flexing the

Walking gait

Walking

This is a four-beat gait in which the body is al-
ways in contact with the ground. It is sym-
metrical and tilting, which means that

the front and the back rise and fall al-

©Duhayer/Royal Canin

Gait

Gait describes the various phases of
mechanical work by the limbs caused by
muscle contractions, which enables the
animal to move.There are several main
gaits, which are differentiated by the
manner and sequence in which the
limbs move: walk, trot, gallop and jump.

ternately. It is called a diagonal gait, be-
cause the steps follow each other diag-
onally.

The limbs move in the sequence front left, back right, front right, back left. Walking is a gait in which the body undulates laterally with
regular tilting of the pelvis each time the back feet touch the ground. The head follows the movement of the shoulders produced by the
front limbs. Well-built dogs that are able to walk freely will walk in a regular, harmonious way in which the back feet touch the ground

in the same place as the front feet.

Amble

This is a gait that often needs training, although it also occurs naturally in some breeds, including Bobrtails. This is a two-beat lateral
gait in which two limbs on the same side move at the same time. The pace of this gait is between the trot and the walk but less tiring
than the former, which is why some dogs adopt it instinctively when they start to tire from too much trotting.

Amble
The amble is a two-beat lateral gait in which the two limbs
on the same side are lifted at the same time.
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Trot

In a trot, no more than two
feet are ever on the ground
at the same time.

Trotting is a two-beat gait in
which the diagonal feet on
each side rise and fall at the
same time.

Jumping gaits
Trotting
P . 4 i
This is a natural two-beat gait
in which the diagonal feet on
each side (ﬁ'ont left- back right, The dog is supported by the front left limb

front right- back left) rise and fall

and the back right limb.

at the same time.

A trot can be normal, collected or extended depending on the speed of the dog. When trotting, the dog’s head, neck and back is tensed
and horizontal, and there must be no vertical or lateral movement between one region of the body and another. This is the preferred

gait of judges for evaluating a dog’s conformation.

Cycle of movements with the various gaits.
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New biomechanical analysis techniques have been developed for use on dogs.
A treadmill with pressure receptors is used to study when the dog in movement

touches the ground.
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The dog is supported by the front right limb

and the back left limb.
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Gallop

This is a fast, three-beat dissymmetric, tilt-
ing gait. The dog gallops left or right de-
pending on the order in which its limbs are
engaged. In a left gallop, for instance, the se-
quence is back left, diagonal left (front left
+ back right), front right.

© Labat/Royal Canin

During this sequence, the dog alternatively
has only the back left and the front right on
the ground.

All feet are in the air for a short instant.

Gallop
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If the gallop is very fast (as in a race) it will
be an extended, four-beat gait. Because of
the speed of the gallop this gait does not al-
low a judge to evaluate the dog’s confor-
mation in the same way as a trot.

\-ﬂ

Take-off

The various phases of jumping

Hang

Landing

{
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Cross section of the skin

I. Dermis 6. Sebaceous gland
2. Epidermis 7. Sweat gland

3. Hypodermis 8. Dermal papilla
4.Arrector pili muscle 9.Touch receptor
5. Primary hair 10. Pain receptor

I'1.Vibration receptor

12. Hot and cold receptor
13.Sensory nerve

14. Secondary hair

Skin

Broadly speaking, the skin is the boundary
between the body and the external envi-
ronment. It consists of two structures —
the skin in the strict sense, which is a ker-
atinised organ, and its associated struc-
tures (hair and glands).

The skin is a keratinised structure

The skin is split into three layers:
* The epidermis itself consists of several layers:

- a basal layer of dividing cells and cells pro-
ducing melanin (the pigment that gives the
skin its particular colour); a very thick clear
layer (two or three cells deep) on the nose
and footpads, produced by the cell divisions
in the basal layer and macrophages (cells
that digest cell debris and pathogens); a
granulated layer of flattened cells; a horny
layer of very flat cells without a nucleus,
which contain a lot of keratin; and an outer
layer of flaking cells.

* The dermis is a thick layer — 1.3 mm on the
back and up to 2.5 mm on the footpads —
separated from the epidermis by a basement
membrane. It contains the elastic fibres and
collagen, which give the skin its toughness

and pliability.

* The hypodermis is the lowest layer, which has
a high number of adipocytes, cells that store
fat.

Only the dermis and the hypodermis are vas-
cularised and innervated (contain nerves),
which enables them to receive information
from both the outside and the inside.

The functions of the skin

e The skin first and foremost has a barrier
function. It ensures that substances, such
as water, ions and macromolecules, are
retained in the body. It also ensures that a
number of substances including water and
bacteria cannot enter the body. When the
cells of the epidermis become swollen with
water some substances can pass through
into the body. This mechanism is ex-
ploited in the use of wet dressings. The
skin barrier is also mechanical, which
means it protects the body from infrared
and ultraviolet radiation (outer layers, and
hair and pigmentation respectively) and
biological agents.

The skin also has an exchange function.
The sweat produced by the apocrine and
exocrine glands (the latter are only lo-
cated in the nose and footpads) seems
only to cool down the skin locally in dogs.
It is worthwhile remembering that dogs
only sweat from their nose and the skin
between their toes. The sebum produced
by the sebaceous glands in the hair follicles
provides protection by destroying bacteria.
The skin can also absorb drugs and toxins
such as alcohol, as well as fat-soluble vita-
mins, sex hormones and other substances.
Thermal exchanges are also possible, with
the transfer of calories in the wake of a
change in temperature.

Metabolic function: The adipocytes in the
hypodermis store fat and the skin also
plays a minor role in the production of vi-
tamin D3 when ultraviolet rays strike the
outer layers of the epidermis.

Sensory function: The nerve endings in
the dermis and hypodermis enable the
skin to pass on information about tem-
perature, pressure, pain or contact with
other objects.

Associated structures

There are various associated structures:

* Hair and hair follicles, which are made up
of the sheath of cells and connective tissue
which surrounds the root of a hair, a se-
baceous gland and an arrector pili muscle,
which is responsible for making the hair
stand on end.

* The sweat glands. These are the apocrine
glands, located deep in the dermis
throughout the body, which play a role in
the production of pheromones and have a
duct opening under the sebaceous gland,
and the exocrine glands, which are lo-
cated in the nose and in the skin between
the toes, which pour the sweat they pro-
duce directly onto the skin, with a duct
opening onto the epidermis independ-
ently of the hair follicle.

* Other glands, including the anal glands
and the violet or supracaudal glands on
the upper surface of the tail, both used for
scent marking.

66,

air follicles are made up of a

sheath of cells and connective
tissue, a sebaceous gland and an
arrector pili muscle, which is respon-
sible for making the hair stand on
end.”

..
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The three phases of hair growth

Bulb

Anagen phase Catagen phase

'Dermal papilla

Telogen phase

Anagen phase

The hair cycle comprises a growth or anagen phase and a relaxation or telogen phase, separated by an

intermediate catagen phase.

Vertical section of a nail

Optimal cutting
line

|. Proximal phalanx

2.Toe extensor muscle tendon
3. Medial phalanx

4.Toe flexor muscle tendon

5. Distal sesamoid bone

6. Subcutaneous tissue

7. Distal phalanx

8. Epidermis

9. Nail

Hair structure

In dogs, the hair follicles are arranged in
groups consisting of one primary hair sur-
rounded by thinner, shorter secondary hairs.

Hair density depends on the age and the
breed. The softer the hair the denser it is. A
German Shepherd, for instance, has 100-
300 follicle groups per square centimetre,
whereas a breed with a softer coat can have
400-600 follicle groups per square cen-
timetre. The number of follicle groups is es-
tablished at birth, although young dogs
only have down hair, which is why they are
so soft to the touch. During growth, the an-
gle of hair to skin decreases to about 45°,

that of adult dogs.

Hair colour is genetically determined by
the dominance of one colour over one or
more other colours. This explains the
palette of coat colours and the specific
markings on some breeds, as explained
above.

There are two specific periods of moulting,
which produces a winter and a summer
coat. This is explained by the three stages of
hair follicle activity.

During the anagen phase the hair grows up-
wards and the hair follicle drives itself down
into the dermis. This phase lasts an average
4 months in most dogs, although it takes
18 months in an Afghan Hound.

In the catagen phase growth stops and the
follicle recedes.

In the telogen phase the follicle shortens all
the way down to the sebaceous gland and
the base of the hair contracts into a cone be-
fore dropping out. Another hair then starts
its anagen phase, taking over the same cav-
ity.

The hairs do not all fall out at the same
time, of course. Moulting starts at the rear
and progresses forwards. The winter coat is
much thicker than the summer coat, to
protect the dog from the lower tempera-
tures.

These changes to the dog’s coat do not oc-
cur randomly. The main trigger of moulting
seems to be the photoperiod (the duration
of daylight). As the days grow longer, spring
moulting is triggered, whereas autumn
moulting is triggered as the nights draw in.
Changes in temperature only affect hair
density and the speed of regeneration. They
have no major impact on moulting.

Although the hairs are replaced the coat
colour remains the same, except for some
greying on the muzzle of ageing dogs. It is
important to clean a dog’s coat regularly to
safeguard it against skin disease.

Digestion

Digestion is the process by which dogs break down
the food they ingest into nutrients which can be used
by the cells.This is necessary because whatever type
the food is it is made up of substances too complex
to be immediately absorbed in the intestine.

The dog’s digestive tract is completely devoted to
breaking down the substances in the food (carbo-
hydrates, fats and proteins) into simple molecules
which can be absorbed.The digestive process is di-
vided into three sections.The first, concerned with
ingestion, comprises tongue, teeth, salivary glands,
pharynx and oesophagus. The second, concerned
with digestion itself, involves the stomach, small in-
testine, large intestine and associated glands (liver
and pancreas).The third, concerned with evacuation
or excretion, is made up of the last part of the large
intestine and the anal canal.

Salivary glands

Ingestion

|. Parotid gland

2. Submandibular gland
3. Submandibular duct
4. Sublingual duct

5. Sublingual gland

6. Dorsal buccal gland
7. Zygomatic gland

8. Parotid duct

9. Cell texture

* The dog takes in food through its mouth.
Like all carnivores, the teeth of canids
have specialised roles in mastication, al-
though today’s dogs scarcely predigest
their food before swallowing it. The paired
salivary glands secrete saliva into the oral
cavity.

The liquid and mucus in the saliva moisten
the food and facilitate its movement into
the oesophagus. During swallowing, the
tongue pushes the food into the oropharynx
and then the oesophagus (while the epiglot-
tis closes to prevent the food from entering
the trachea).

* Muscle contractions in the oesophagus
push the ingested food through the thorax
and the diaphragm to the cardia, the up-
per opening of the stomach.

© Duhayer/Royal Canin
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The folds and villi covered with cilia en-
large the absorption surface of the small
intestine.

Digestion

Food consists of three categories of nutri-
tional substances: carbohydrates, proteins
and lipids. Each one is digested in a differ-
ent part of the digestive tract by different
processes involving different enzymes.
There are also differences in digestion de-
pending on the size of the dog. A small
dog’s digestive tract accounts for 7% of
body weight, whereas a large dog’s accounts
for just 3% of its body weight. This means
that large dogs are more susceptible to di-
gestive problems.

® The stomach is located to the left of the
abdominal cavity, extending just past the
sternum. Because of the dog’s carnivorous
diet, the stomach is large in proportion to
the gut. The stomach dilates even more
just after the dog eats. A completely dis-
tended stomach can occupy half of the ab-
dominal cavity. Food undergoes both me-

The pancreas and the pancreatic duct

AN
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chanical and chemical digestion in the
stomach. Contractions of the muscles lin-
ing the stomach mix the food up with
the gastric juices, which work on breaking
down the food at the chemical level.

* The pulpy acidic fluid consisting of gastric
juices and partly digested food, known as
chyme, is then pushed through the py-
lorus into the duodenum, the first part of
the small intestine. The intestine is deli-
cate, so the pylorus and the first part of the
duodenum control the process to ensure
the stomach is emptied slowly.

* The chyme then undergoes further chem-
ical digestion in the small intestine by se-
cretions released through ducts by two di-
gestive glands, the pancreas and liver.

* In carnivores, the pancreas is a very long
V-shaped organ. It is made up of a cluster
of cells known as acini, which produce
and secrete digestive enzymes into the

Digestive system

|. Oesophagus
4 2.Trachea
3. Diaphragm
4. Liver
5. Stomach
6. Cardia
7.Pylorus
\i 8. Pancreas
1 9. Duodenum
1 10. Small intestine
| | I.Caecum
12.Colon
13.Rectum
14.Anus
| 15. Epiglottis

pancreatic duct via pancreatic juice after
the dog has eaten. The enzymes are inac-
tive when they are secreted (otherwise
they would destroy the organs they pass
through) and are activated by chemical
processes in the intestine. They are there-
fore precursors of proteases, lipases and
amylases. The pancreatic juice also con-
tains bicarbonates to neutralise the chyme,
which is acidified in the stomach.

The liver has various functions, including
a digestive one. It is located beneath the
diaphragm, on the right of the body. The
cells of the liver are arranged in hepatic
lobules. They secrete bile continuously,
which is conducted through the bile ducts
into the gall bladder where it is stored
until needed. When the chyme reaches
the duodenum, the gall bladder contracts,
releasing bile which contains water, min-
eral salts, bile pigments and bile salts. Bile
pigments have no function in digestion
(they are by products of the breakdown of
haemoglobin) and are actually excreted
by the digestive tract. Bile salts, on the
other hand, have a fundamental role in
lipid digestion.

The liver and the hepatic

portal vein

|. Small intestine

2. Hepatic portal vein
3. Gall bladder

4. Liver

* As in all animals, the dog’s gut accommo-
dates a large population of essentially bac-
terial microorganisms which play an active
role in digestion. This gut microflora is
highly sensitive to variations in food qual-
ity (dogs are not strict carnivores), which
means that dogs should not have such a
varied diet as humans, because this would
destroy the flora and could lead to diar-
thoea.

This explains why:

- any change in diet must be spread over a
period of seven days

- some lactic bacteria (probiotics) mixed in
with the chyme have very positive diges-
tive benefits for dogs.

The interior of the dog’s stomach

Lobule of the liver

Small intestine

I. Branch of the hepatic vein

2. Hepatic membrane

3. Hepatocyte

4. Branch of the hepatic portal vein
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Digestion and absorption of carbohydrates
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* Carbohydrate digestion. Carbohydrates
are found in food in various forms, some
more complex than others. The base sub-
stance is designated with the ending —ose,
as in glucose or fructose. These form
chains to produce much more complex
substances. Starch, for instance, is made
up of a large number of glucose mole-
cules.

In carbohydrate digestion the larger sub-
stances are broken down to facilitate ab-
sorption. This is a chemical process involv-
ing amylase, an enzyme produced by the
salivary glands (in a small quantity) and
the pancreas. Most carbohydrates are there-
fore broken down in the small intestine.

* Lipid digestion. Lipids (fat) are broken
down into triglycerides by lipase (a pan-
creatic enzyme which only acts on fat)
and bile salts from the liver. Bile salts
forms an emulsion with the triglycerides,
increasing contact with the lipase, which
partially hydrolyses the lipids to produce
microscopic lipid droplets called micelles.

* Protein digestion. A protein is a chain of
amino acids of varying length. Protein is
broken down by enzymes in specific con-
ditions to release the amino acids, which
are then absorbed.

Protein digestion begins in the stomach,
through the action of acids and protease
(an enzyme that only acts on protein) in the
gastric juice. Protease secreted by the pan-
creas continues the process in the small in-
testine.

Nutrient absorption

* The intestine is where most nutrient di-
gestion and absorption takes place. By ne-
cessity it is folded up in loops in the ab-
dominal cavity. If it were to be unfurled it
would be six times longer than the dog’s
body. All the abdominal viscera (organs)
are enveloped by the greater omentum,
which helps hold them in position.

The inside wall of the small intestine is
folded to increase the absorption surface.
The cells that make up the microvilli (mi-
croscopic protrusions in the cell membrane)
do not all have the same function. The
lower cells primarily secrete mucus, whereas
the ones higher up towards the tip absorb
digested nutrients. Dead cells release other
types of enzymes when they break down.

The absorption method differs depending
on the type of chyme.

* Carbohydrate absorption. The -ose form
of carbohydrates are found in the small in-
testine. They are absorbed by the intestinal
cells and enter the blood vessels, which are
numerous in the small intestine.

Lipid absorption. The micelles are ab-
sorbed by the intestinal cells, which re-
constitute them into triglycerides. These
are then bound to proteins and other mol-
ecules, entering the lymphatic vessels of
the small intestine.

Protein absorption. Peptides present in
the intestinal lumen are composed of
amino acid chains of varying lengths.
These are hydrolysed by protease enzymes
to break them down to just two or three
amino acids which can then be absorbed
by the intestinal microvilli and enter the
bloodstream.

Absorption of other nutrients

Water and mineral salts are also absorbed in
the gut. Water is only partially absorbed in
the small intestine in a process involving
sodium ions and glucose molecules or
amino acids. Different parts of the gut ab-
sorb mineral salts by different processes.
Calcium, for instance, is absorbed in the
duodenum through the action of a protein
responsible for transporting nutrients.

The blood vessels in the small intestine
come together to form the portal vein,
which goes to the storage depot, the liver.

Evacuation of faeces

The following sections of the large intestine
are responsible for evacuation: the caecum,
colon, rectum and anal canal. The total
length of a dog’s large intestine is about 70
cm, although it varies depending on the

breed.

* The caecum is a very short section of the
large intestine that has the same function
as the colon, which is located at the back,
under the loins. These two sections absorb
any nutrients that have not already been
absorbed in the small intestine, especially

e
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The faecal score is an easy way to identify digestive problems, which may be caused by diet, viruses, bacteria or parasites.

water. Any remaining digesta is partially
digested by the gut microflora, but this is
of secondary importance in dogs. The re-
sulting nutrients are absorbed as in the
small intestine. The caecum and colon
also play a role in the formation, storage
and evacuation of faecal matter.

* The rectum and anal canal are located in
the pelvic cavity. As in all carnivores, their
function is to store and evacuate faecal
matter.

Assessment of the quality of faeces

l“

Runny faeces, diarrhoea

Mainly unformed and soft

e

Mainly formed but soft

4

Formed and firm but not hard

N
=

Formed, dry and hard

e The evacuation of faecal matter occurs in
three phases. The first is of an essentially
behavioural nature: the dog looks for a
place to defecate. It will tend to want to
do so well away from its living space. The
second phase is mechanical preparation
characterised by muscle contraction,
which causes the animal to adopt a typi-
cal position. The third phase, actual evac-
uation, occurs with the strong contraction
of the large intestine.

565



566

I Air circulation

2. Bronchiole

Pulmonary alveoli

3. Pulmonary arteriole
4. Pulmonary venule

Body temperature: 38.5-39°C

Average heart rate (beats per minute):

70-160.
Blood pressure: 130/ 75

Average breaths per minute: 15-20

Upper respiratory tract

The upper respiratory tract consists of the
nasal cavities, the nasopharynx, larynx and
trachea. The dog’s nasal cavities are located
in the bridge of the nose and the forehead,
opening to the exterior via the nostrils,
which are cartilaginous structures with wide
holes to allow air in.

* The nasal cavities are made up of scrolled
turbinate bones and nasal sinuses, sepa-
rated by a bony septum. They are lined by
a very extensive mucosa, which is highly
vascularised, enabling it to amplify its
function of warming and saturating the air
with water vapour.

The nasal glands secrete mucus which traps
aggressive particles in the air (dust, mi-
crobes). Dogs access their sense of smell us-
ing another part of the olfactory mucosa.
After passing through the nasal cavities and
the posterior nares towards the nasopharynx
at the back of the mouth, the air has been
purified and warmed almost to body tem-
perature.

* The air continues its journey to the lungs
through the larynx and trachea. The lar-
ynx is made up of four different cartilage
structures (cricoid, thyroid, arytenoid and
epiglottis), which are attached to the
bones of the skull by the hyoid bones. A
group of muscles controls the way these
cartilage structures move in relation to
each other. Although the larynx is open
during respiration, when it controls the

© Duhayer/Royal Canin

Respiration

Respiration is the body’s way of taking
in oxygen and expelling carbon dioxide.

The dog’s respiratory system can be di-
vided into the upper and lower respi-

ratory tract.

flow of air by constricting and expanding,
it closes during swallowing to ensure that
food does not enter the trachea. It also
houses the vocal cords, which vibrate
when air passes over them, producing such
familiar canine sounds as growling and
barking.

The trachea is a long tube, made up of
around forty rings of cartilage which are
closed by the tracheal muscle. The tra-
chea pushes the air from the larynx in the
mouth to the bronchi in the thorax. The
contraction of the tracheal muscle reduces
the diameter of the trachea, regulating the
flow of air. This muscle also prevents ex-
cessive dilatation during coughing.

Lower respiratory tract

The lower respiratory tract includes the
bronchi, bronchioles and alveoli contained
within the lungs and located inside the tho-
racic cavity, from which they are separated
by the pleurae. The thorax is defined by the
ribs at the sides and the diaphragm at the
back. The lungs are separated from the chest
wall by the pleurae, which maintain the
pleural cavity, so they are always filled with
air. The dog’s lungs have seven pulmonary
lobes: three on the left (cranial, middle and
caudal) and four on the right (cranial, mid-
dle, caudal and accessory).

The bronchi , of which there are seven, one
to each pulmonary lobe, branch into bron-
chioles, alveolar ducts and alveolar sacs

where gas exchange takes place across the
very thin walls of the sacs into and out of
the bloodstream. The lungs are highly vas-
cularised, facilitating the exchange of oxy-
gen and carbon dioxide (oxygenation) over
a large surface area.

Respiratory phenomena

Respiration itself is a complex process in-
volving both muscles and blood circula-
tion.

* The exchange of gases between the air in
the alveoli and the blood is dependent on
the oxygen and carbon dioxide pressure
on each side of the capillary wall. Gases
move from areas of higher pressure to ar-
eas of lower pressure, which means that
carbon dioxide moves from the capillaries
to the lungs, while oxygen moves in the
opposite direction. To ensure constant
oxygenation, the air and the blood need to
be constantly renewed, which is why the
blood is pumped around the body by the
heart.

Pulmonary ventilation renews the air in
the alveoli. This is a two-step process.
“New” air is inhaled into the lungs, flush-
ing out waste air. Inhalation is essentially
caused by the contraction of the di-
aphragm and the intercostal muscles to-
gether with the relaxation of the abdom-
inal muscles. These contractions increase
the volume of the thoracic cavity, drawing
air into the lungs, which inflate like a bal-
loon. During exhalation, these muscles
gradually relax and the thorax decreases in
volume due to its elasticity.

A dog’s normal respiratory rate is between
ten and thirty breaths per minute. This
varies with size (it is higher in small dogs),
body condition and level of excitement.

* The respiratory process is regulated by
the nervous system, and therefore mostly
unconsciously. In exceptional circum-
stances it is a conscious process (for ex-
ample, when the normal respiratory rate is
increased). Dogs can modify their respi-
ratory rate or volume depending on the
physiological conditions, such as strenu-
ous muscle effort, when the dog pants, in-

Cardiorespiratory
system

creasing its respiratory rate and volume by
breathing through the mouth. Muscle ac-
tion consumes more oxygen and heats up
the body, leading dogs to speed up their
breathing to increase the rate at which

oxygen is supplied to the cells (because the
heart beats faster, t0o). Dogs barely sweat
(and then only though their footpads), so
the loss of water vapour through the lungs
is their way of cooling down. By breath-
ing through the mouth, dogs bring cool
air from the trachea into contact with the
warm blood vessels, which cools them
down.

Based on the quality of inhaled air (the par-
tial pressure of oxygen in the air decreases
with altitude), the partial pressure of oxygen
and carbon dioxide in the blood are also
regulated, depending on the blood pH,
which affects the partial pressure of carbon

dioxide in the blood.

|. Posterior nares
2. Pharynx

3. Larynx
4.Trachea

5.Right lung
6.Heart

7. Diaphragm

8. Oesophagus
9.Termination of the trachea

“A dog’s normal respiratory
rate is between ten and thirty
breaths per minute.”
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Heart

In adult dogs, the heart is fully compartmentalised.
Oxygenated and deoxygenated blood cannot come
into contact with each other, because the blood flow
in the various chambers is regulated by the heart

valves.

Left heart

Function

In physiological terms, the heart works to a
regular cardiac cycle. The heart chambers,
which have contractile properties, work in
two phases, of which systole is the contrac-
tion phase and diastole is the relaxation
phase.

The cardiac cycle

The cardiac cycle follows a well-established
sequence. In atrial systole, due to low ve-
nous pressure and the opening of the atri-
oventricular valves, the ventricles fill up
passively (as the arterial valves are closed).
The contraction of the atria completes the
process.

The heart is divided into four main chambers

The right atrium re-
ceives deoxygenated
blood from the body,
which it passes on to
the right ventricle, which
in turn pumps it to the
lungs.
Lungs

Position

The left atrium receives
oxygenated blood from
the lungs, which it
passes on to the left
ventricle, which in turn
pumps it around the
body.

If it develops normally, the heart  Thus, the bottom of the heart, where
should not be in the middle of the the vessels are, is in the cranial and
body, but slightly to the left (4/7ths).  dorsal position, whereas the top is in
It is flat cransversally, which positions  caudal and ventral position. The heart
the right heart cranially (towards the s situated between the third and sixth
front) and the left heart caudally (to-  rib, and its weight varies greatly de-

wards the back).

Right heart

These phases are not synchronised in all
chambers, because the atria contract before
the ventricles do. The number of cardiac cy-
cles per minute is called the heart rate,
which is between 70 and 160 in dogs, de-
pending on the breed (the heart of a small
dog beats faster) and physical activity.

Ventricular systole then occurs. The ven-
tricle is completely full, the intraventricular
pressure increases, which closes the atri-
oventricular valves. The contraction of the
ventricles is intensified as the intraventric-
ular pressure rises above the arterial pressure,
which opens the arterial valves.

pending on the breed of dog.

The heart rate falls (brachycardia) during
sleep and rises (tachycardia) in the event of
physical exertion or great stress, like a visit
to the veterinarian. These are purely physi-
ological phenomena.

The cardiac muscles then relax, allowing
the closure of the atrioventricular valves.
The atria fill up again, the atrioventricular
valves open, the ventricles fill up and a new
cycle begins.

During auscultation with a stethoscope, the
veterinarian will only hear the sounds
caused by these phases. The cardiac cycle
produces two sounds in dogs: a long sound
followed by a short interval, then a short
sound followed by a long interval. The long
sound is caused by a number of different
phenomena: closing of the atrioventricular
valves, pressurisation of the blood in the
ventricles, turbulent flow of the blood into
the large arterial vessels. The short sound is
caused exclusively by the closing of the ar-
terial valves. Any additional sounds may be
regarded as pathological.

Normal electrocardiogram of a dog

Cross section of the heart

Modern techniques like electrocardiogra-
phy and echocardiography mean that the
study of the full cardiac cycle can be much
more in-depth. Interpreting the data is a
complicated process, however, and should
be carried out by specialists.

So how does the heart beat in the first place?
The muscle wall contains three so-called
nodal tissues, which consist of cells which are
able to slowly and spontaneously depolarise,
producing an action potential that spreads to
all heart cells, causing the heart to contract.
The nodal tissues in the atria set the rate, act-
ing as the heart’s natural pacemaker.
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I. Right ventricle

2. Pulmonary artery

3. Right auricle

4. Cranial vena cava

5.Aorta

6. Caudal vena cava

7. Left auricle

8. Left ventricle

9. Mitral valve
10.Tricuspid valve

The heart rate can be adjusted by various
factors, both external (the sight of a stress-
ful object, for instance) and internal, by
acting on the nerve pathways, which are
made up of accelerator and inhibitory fi-
bres. The lungs and blood gases also influ-
ence the heart rate through baroreceptors
(sensory nerve endings) in the arch of the
aorta. Too much oxygen slows the heart
down, whereas too much carbon dioxide
speeds it up.
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Blood and lymphatic
circulation

Blood circulation is the system of ves-
sels (veins and arteries) and the heart in

anatomical and physiological terms.

Blood circulation is different in foetuses
and adults, which means they are two
separate fields of study. Lymphatic cir-
culation drains the lymph into the gen-
eral blood circulation.

Dog embryo

|. Heart, extra-embryonic position
2. Head

Blood circulation in foetuses

The first vessels start to form in the embryo
when it is no longer able to feed itself by
cell-to-cell diffusion. The development of
the internal organs demands the supply of
vital nutrients directly to the cells involved.
The development of the heart is more com-
plex: it is formed from the surface cells of
the embryo. It starts out as extra-embryonic
before becoming intra-embryonic, gradually
taking its final place in the thorax. It is ini-
tally straight (a vestige of evolution), ac-
quiring its familiar shape by curving and ro-
tating.

The foetus’s lungs are non-functional.
Oxygen is provided through the umbilical

veins and carbon dioxide is removed
through the umbilical arteries.

Blood

The blood circulation is shunted through
the intracardiac orifices and a canal — the
ductus arteriosus — connecting the aorta
(the main artery leaving the left heart) to the
pulmonary artery (which leaves the right
heart). The chambers do not form in the
heart until the end of gestation and the first
few hours after birth. The ductus arteriosus,
on the other hand, does not close until af-
ter birth when the lungs start to function.

Abnormalities include defective develop-
ment of the heart chambers, retention of the
ductus arteriosus or faulty positioning of the
heart.

¢ Blood volume: 80-90 ml blood
per kg of body weight

* Red corpuscles: 5.5-8.5 x 10¢
per mm? (= 5,500,000-
8,500,000)

* White corpuscles:
6,000-17,000 per mm?

* Haemoglobin: 12-18 g per * Calcium: 95-120 mg/I * Bleeding time (ear):
100 ml 2-3 minutes

* Glucose: 0.7-1.1 g/l
. Plateletsa: 200,000-500,000 Tt BE1AS ]
per mm

¢ Cholesterol: 0.5-2.7 g/l
* Phosphorus: 40-80 mg/I

* Clotting time: 6-7.5 minutes

* Haematocrit: 37-55 % (volume
of red corpuscles by blood
volume)
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Blood circulation in adults

The heart acts as a pump, but it is the blood
vessels which actually convey the blood to the
organs. Anatomically speaking, the vessels
conveying blood (either oxygenated or de-
oxygenated) from the heart are called arteries
and vessels conveying blood to the heart are
called veins. Veins contain tiny valves, which
ensures that the blood pressure, although low,
is sufficient for circulation. This is why a cut
artery spouts blood in fits and starts, whereas
a cut vein bleeds at a constant rate.

The aorta, a large artery that carries oxy-
genated blood, leaves the left heart in the di-
rection of the front of the dog. It curves
abruptly, forming the arch of the aorta and
moves towards the rear. Just before it curves,
the brachiocephalic trunk branches off (to
vascularise the head and forelimbs), as does
the subclavian artery (towards the thorax).
The aorta then enters the abdominal re-
gion to vascularise all the organs and hind
limbs through smaller arteries. When it
reaches a muscle or an organ the artery
branches off into a bundle of arterioles,
which mean that oxygen and carbon diox-
ide can be exchanged. The blood is then car-
ried by venules converging toward a small-
diameter vein. These small veins join with
the cranial vena cava in the anterior portion
of the body or with the caudal vena cava in
the posterior portion of the body. These
two veins return the blood to the right
heart, which pumps it to the lungs through
the pulmonary artery. In the lungs, the
blood releases its carbon dioxide, before re-
turning, oxygen-rich, to the heart through
the pulmonary veins to complete the cycle,
and a new cycle begins all over again.

Arrangement of the circulatory system

General circulation

I. Capillaries of the head

2. Cranial vena cava

3. Brachiocephalic artery

4.Aorta

5. Pulmonary artery

6. Pulmonary veins

7.Lung capillaries

8. lliac and mesenteric
arteries

9. Capillaries of the digestive
viscera

10. Capillaries of the body
I'l. Lymph ducts of the body
12. Hepatic portal vein

13. Liver capillaries

14. Subhepatic veins
15.Thoracic duct (lymph)
16. Caudal vena cava

17. Left ventricle

18. Right ventricle

19. Left auricle

20. Right auricle.

System of arteries

The veins of the dog

|.Aorta (thoracic)
2.Tibial artery

3. Saphenous artery
4.Femoral artery
5.Antebrachial artery
6. Brachial artery

|. Caudal vein

2. Hepatic portal
vein

3. Cranial vena cava

4. Facial vein

5. External jugular
vein

6.Axillary vein

7.Axillary artery
8. Common carotid
artery
9. External carotid ar-
tery
10. Facial artery

7. Cephalic vein
8. Caudal vena cava
9.Internal saphe-
nous vein
10.Lateral saphenous
vein
I'l. Femoral vein
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Lymphatic circulation

Lymphatic circulation drains the lymph into the general blood cir-
culation. Lymph vessels, which also contain valves, gradually con-
verge into two main trunks: a thoracic duct and a right lymphatic
duct. The vessels are very difficult to see, but it is very easy to iden-
tify the lymph nodes, which filter the lymph in a given part of the
body. There are a great number of lymph nodes, some of them su-
perficial, others so deep (in the large cavities) they can only be seen
by X-ray or ultrasound.

They can be enlarged, especially if the drainage area is inflamed,
which is why they need to be palpated by the veterinarian during
a clinical examination. They are also the preferred routes of cancer
cells moving from one organ to another, so lymph nodes may be
removed along with a tumour to limit the spread of the disease.

Palpable lymph nodes

|. Parotid

2. Mandibular

3. Lateral retropharyngeal

4. Superficial cervical

5. Axillary

6.Accessory axillary (inconstant)
7. Superficial inguinal

8. Popliteal

9. Femoral (inconstant)

© Duhayer/Royal Canin

Urinary system

The same organs are involved in urine production in males and females. The uri-
nary system consists of the kidneys, each with a ureter leading to the bladder.The
bladder drains into the urethra, which carries the urine to its evacuation point.
These organs and ducts are located in the abdomen; the kidneys are located un-
der the lumbar arch, near the first lumbar vertebrae; the left kidney is slightly more
towards the rear than the right one; the two ureters run into the dorsal side of
the bladder, which is just in front of the pelvis.

The urethra follows a different route depending on the sex of the dog. In bitches,
it is shorter and generally wider, leading to the vestibule through a small papilla.
In males, it is longer, narrower and split into three sections: prostatic, membranous

and penile.

Structure of the kidneys

The kidneys are composed of an external
cortex, an internal medulla and a renal
pelvis, the broadened top part of the ureter.

The nephrons are the functional parts of the
kidneys. They are relatively long tubules
which run into collecting ducts. They are
split into various parts: a glomerulus, a clus-
ter of capillaries, with a proximal tubule
consisting of a convoluted portion and a
straight portion, an intermediate tubule and
a distal tubule (which also has a convoluted
portion and a straight portion). Each tubule
runs into a collecting duct via a short con-
necting tubule. In simplified terms, the
glomeruli and the convoluted portions of
the tubules could be said to be grouped in
the renal cortex, whereas the straight por-
tions of the tubule, forming the Loop of
Henle, forms the medulla.

Production of urine

Urine is produced in the kidney nephrons
in various stages to enable the elimination
of part of the body’s waste, among other
functions. Other kidney functions include
regulation of ions, acids and bases.

The first stage in the production of urine is
blood filtration, the purpose of which is to
produce “primary” urine. To do so, the
blood passes through fenestrated capillaries
(small arteries with perforated walls) in the
renal tubules. Substances that are suffi

ciently small can pass through these capil-
lary walls because of the large difference in
pressure and be collected in the renal
tubules.

The resulting filtrate solution is “primary”
urine, because its composition is modified
before it is evacuated. At this point, it is ve

p Iy
similar to plasma.

Filtration is followed by absorption in the
convoluted portion of the tubules, espe-
cially the proximal tubule. This returns sub-
stances and ions the body needs to the
bloodstream. These transports are often
combined with the absorption of water,
which is a passive process, while absorp-
tion without water requires the expendi-
ture of energy by cells.

Chloride, sodium and potassium are the
main ions absorbed. All glucose and pro-
teins, as well as some amino acids and or-
ganic acids are absorbed by the convoluted
portions of the tubules.

Some substances enter the urine as a result
of secretion, which also occurs in the con-
voluted portion of the proximal tubule.
This mechanism involves substances present
in the blood (such as contrast media used in
medical examinations or medications such
as penicillin) and substances created in the
tubule’s epithelium (ammonia for exam-
ple). Both active and passive mechanisms
are involved, as well as exchanges.

Kidney structure

I. Right kidney

2. Caudal vena cava
3.Abdominal aorta
4. Left kidney
5.Renal artery and veins
6. Ureter

Kidney structure

% 0

v

|. Fibrous capsule

2.Renal cortex

3. Renal medulla
(renal pyramids)

4. Renal pelvis

5. Ureter
Structure of a nephron
Renal
corpuscle Distal tubule
o Proximal tubule
o m |
— r |
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enatpyrami Loop of Henle
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|. Glomerulus (arterioles)

2. Capsule

3. Descending portion of
the loop of Henle

4. Ascending portion of
the loop of Henle

5. Right portion

6. Collector tubule
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Urine attains its final form in the last part of
the nephron, the collecting duct. Regulatory
mechanisms are triggered to determine the
concentration of the urine and increase its

acidity.
Urine storage and evacuation

The urine, in its final form, flows from the
collecting ducts into the renal pelvis, a small
pouch which empties into the urethra. It is
conveyed to the bladder, a watertight organ
capable of swelling dramatically, where it is
stored between urinations. A sphincter be-
tween the bladder and the urethra prevents
incontinence. Urination occurs when the
bladder accumulates a given volume of
urine. The bladder, which is composed of
many smooth muscle fibres, contracts and
the urethral sphincter relaxes. The urine is
then evacuated under pressure.

This process is regulated by the nervous
system. The brain has voluntary and con-
scious control of urination. Nerves origi-
nating in the lumbar, sacral and pelvic re-
gions cause contraction and relaxation of

the bladder.

Female urogenital system

1. Ovary

2. Uterine horn
3. Uterus

4. Urethra

5. Bladder

6. Kidney
7.Ureter

Why does my dog’s urine burn the grass?

One of the major functions of the kidneys is to excrete nitrogen
waste products derived from the breakdown of proteins. Consequently,
when dogs urinate on the lawn, grass may be damaged as a result of ex-
posure to excessive amounts of nitrogen contained in the urine. This
damage is usually recognized as dead brown patches of grass, created
because of dehydration caused by the nitrogen. Female dogs are more
likely to contribute to “lawn burn” because their urination habits most often involve squat-
ting and releasing larger volumes of urine than the typical marking behavior of the male dog.

Mary Bowles, DVM, DACVIM
Associate Professor

Center for Veterinary Health Sciences
Oklahoma State University
Stillwater, Oklahoma 74078

(USA)

© CALLALLOO Canis/Fotolia

Regulation

The urinary function is primarily regulated
through control of the kidneys which hap-
pens in various ways. External factors, es-
pecially blood circulation, can play a part;
indeed the amount of urine produced by
the kidneys is heavily dependent on the
amount of blood filtered. When the blood
volume decreases, less urine will be evacu-
ated; when it increases, more urine will be
evacuated.

The nervous system also plays a role, influ-
encing both kidney function and bladder
function (urination). The kidneys are stim-
ulated by numerous nerves, which have an
impact on the blood vessels in the kidneys.
They can rapidly decrease the rate of renal
perfusion, resulting in a decreased volume
of evacuated urine.

Hormones have the greatest regulatory ef-
fect. Many hormones are involved in con-
trolling the evacuation of water and ions,

but most of them only come into play in
pathological situations. The most important
of these hormones is vasopressin, also called
antidiuretic hormone (ADH). Vasopressin
is secreted by the pituitary gland, which is
located at the base of the brain. It acts on
the end of the convoluted portion of the
distal tubule and on the nephron’s collect-
ing tubule. Secretion is triggered by a rise in
osmotic pressure in the blood (due to the
fall in the amount of water in the blood
compared with other substances) or a fall in
arterial pressure. Other stimuli that can also
trigger secretion of vasopressin are stress, a
drop in ambient temperature and physical
exercise.

Vasopressin is trapped by receptors on the
surface of the cells of the collecting duct, re-
sulting in the increased absorption of water
in the nephron. This enables the animal to
conserve some of the water in its cells.

Male urogenital system

I. Kidney

2. Ureter

3. Prostate
4.Urethra

5. Testis

6. Penis

7. Glans penis
8. Penis bone
9. Bladder

Positioning of the kidneys and the spleen

Urine

Daily evacuated volume: 25-40 ml/per kg
of body weight

pH:5-7.

Urea: 300-800 mg/kg of body weight per
day
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Central nervous system

The central nervous system comprises the
cerebrum, cerebellum, medulla oblongata
(in the cranial cavity) and spinal cord (in the
medullary cavity, all along the spinal col-
umn). Besides the protective bones that sur-
round it, the central nervous system is cov-

Exterior conformation of the cerebral
hemispheres

1. Medial view

I. Left lateral view

6. Lateral rhinal fissure
7. Cerebellum

8. Spinal cord

9. Pituitary gland

|. Cerebral hemisphere

2. Cerebellum

3. Spinal cord

4. Cerebral peduncles

5. Pseudo-Sylvian fissures

© Duhayer/Royal Canin

Nervous system

The nervous system receives information from the outside world and from
other parts of the body. It also sends out nerve impulses, which cause voluntary
or involuntary contractions of the skeletal muscles that control movement, vis-
ceral muscles and the muscles involved in glandular secretion.

The nervous system is composed of specialised nerve cells known as neurons
and their supporting structures, which form the neuroglia.

Neurons are receptors when they receive a stimulus, transmitters when they
send nerve impulses and relays when they connect two different neurons.
Nerve fibres have different levels of excitability and conductivity. The speed of
nerve conduction from the periphery to the brain and vice versa is about 30 mil-
liseconds.

A reflex is the immediate conversion, via the general nervous system, of sensory
information from the outside into motor, secretory or inhibitory information,
which is then transmitted to the organ concerned by the reflex in question.This
all occurs in a short space of time.

ered by three membranes, the meninges:  because neurons do not regenerate, so any
the dura mater, which is in contact with the ~ damage will be irreparable. There is a bar-
bone, the arachnoid membrane and the pia  rier too between the blood and the
mater, which is in direct contact with the meninges, known as the blood-brain barrier,
nerve tissue. This protection from both  which blocks various substances to help
physical shocks and internal attack is vital ~ provide protection.

Spinal cord
Dorsolateral view in cross section
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I I.Ventral cord
12.Ventral median sulcus
13. Lateral sulcus

14. Central canal

15. Lateral cord

6. Denticulate ligament

7.Spinal nerve

8. Dorsal cord

9. Posterior horn
10.Anterior horn

|. Dorsal median sulcus
2. Dorsal lateral sulcus
3. Spinal ganglion

4. Posterior root
5.Anterior root

Nervous system

I. Cerebrum 4. Spinal cord
2. Cerebellum 5. Brachial plexus:
3. Spinal bulb arrangement of nerve

fibres

¢ The cerebrum is the centre of motor and
sensory nerves, sight, hearing, smell and
taste, as well as memory and association.

¢ The cerebellum is the centre of balance
and coordination.

* The spinal column is an important centre
of reflex, as is the medulla oblongata
which is also the centre of autonomic
functions, such as respiration, vomiting,
salivation, cardiac function and vessel di-
lation/constriction.

Peripheral nervous system

The peripheral nervous system is composed
of nerve fibres grouped into nerves which
form symmetrical branches throughout the
body. Sensory nerves convey sensory infor-
mation from the periphery to the collecting
centres of the central nervous system. Motor
nerves convey nerve impulses generated by
the central nervous system to the target or-

6.Spinal nerves
7. Lumbar and sacral plexus
8. Sciatic nerve

gan. Many nerves contain both sensory and
motor fibres.

Autonomic nervous system

The autonomic nervous system is centred in
ganglia on either side of the spinal column.
It controls the autonomic or visceral func-
tions, which are those not controlled by
the central or peripheral nervous systems. It
is divided into the sympathetic and
parasympathetic systems, which have op-
posing effects, activating or inhibiting an or-
gan’s functions. The parasympathetic system
stimulates intestinal activity, for example,
whereas the sympathetic system decreases it.

The nervous system is involved in many
diseases and interactions between medica-
tions. Disorders can be highly varied and ex-
ceptional knowledge of the subject is re-
quired.

Dendrites
Nucleus

$N

Myelin
sheath

\ Axon

Synapses

Neuron

© Duhayer/Royal Canin
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Sight

The dog's vision

Although the topic is strongly debated, cur-
rent thinking is that dogs have better night
vision than humans. Their retinal cells con-
centrate more light information, which
means that they have good twilight vision.

Dogs are very good at perceiving move-
ment far away, but they have more trouble
distinguishing stationary objects at the same
distance. This is a practical advantage on a
hunt.

The viewing angle differs between breeds,
depending on the work they have been bred

to do. Herders need the widest possible
viewing angle to enable them to monitor
livestock optimally. To achieve this, their
eyes are typically on the side of the head.
Hunters need narrow binocular vision to be
able to perceive prey, so they have their eyes
on the front of the head.

Eye and associated structures

The eye fits into the eye socket, a cavity of
the skull, where it is held in place by mus-
cles with different orientations, which en-
ables it to move in a specific direction.

How well do dogs see?

It is generally accepted that most dogs are myopic (nearsighted),
therefore cannot clearly image far away objects.Visual acuity in the
dog is thought to be more sensitive to motion than actual imagery
of the object reviewed.

Do dogs see colour?

Recent studies at the University of California indicate that dogs have
limited colour vision.The spectrum is divided into two hues: (human, violet range) seen as blue
in dogs; (human, yellow to red) seen as yellow by dogs.The spectrum between the two is prob-

ably viewed as white to gray.

Art J.Quinn, BS, DVM

Diplomate, American College of Ophthalmology
110 Cedar Lane

Sand Springs, OK (USA)

© Duhayer/Royal Canin

Longitudinal section of the eyeball

|.Retina
2. Optic nerve
3. Cornea

4. Crystalline lens
5.Vitreous humour
6. Iris

Sight: cones and rods

I. Light

2. Optic nerve

3. Sensory nerve

4. Bipolar neuron
5. Dendrites

6. Electrical impulse

|

L
14

7 Photosensitive pigment
region
8. Cone sensitive to blue
9. Cone sensitive to green
10. Cone sensitive to red
I 1.Rod: low luminosity,
night vision

Eyelids and glands protect the eye. Each
eye has three eyelids. The upper and lower
eyelids are folds of skin lined by a mucous
membrane on the inside. They are edged
with lashes, which protect the eye from
falling dust and other foreign particles. The
third eyelid is a simple membrane in the in-
side corner of the eye which is usually in-

lected in the space between the eyelids and
the eye and evacuated via a narrow duct that
begins at the inside corner of the eye socket
and ends in the nostrils. If too many tears
are produced or the duct is obstructed, they
will run out onto the dog’s face forming red
streaks in the coat due to oxidisation, which
can cause them to be confused with blood.

visible. It covers the eye when it is closed or
irritated, or in the event of a nerve problem.

Given that the eye is exposed to dry air, it
needs the protection of the lacrimal glands,
which produce an aqueous medium (tears)
which bathes the cornea. The tears are col-

Hearing

The dog's hearing

A dog’s hearing is twice as good as a human’s. A dog can hear sound fre-
quencies up to two and a half times higher than those human ears can
perceive. Dogs can even hear ultrasounds, which explains why dog
whistles are so effective. They are very good at distinguishing between
different sounds, which means that they can easily make out words spo-
ken to them, although tone of voice and gesture are also very important
in this regard.

Ear

The external ear is a cartilaginous structure covered by skin and mus-
cles, forming a mobile pinna that can be oriented to the source of sound,
like a radar antenna. The pinna runs into the external ear canal, a car-
tilaginous canal covered in very fine skin, which is firstly vertical then
horizontal. It ends in a very fine membrane, the eardrum. Thus, the
outer ear collects sounds, which are directed into the middle ear.

The middle ear is the resonance chamber. In contact with sound waves
the eardrum vibrates and causes the vibration of the three ossicles — the
malleus (hammer), stapes (stirrups) and incus (anvil) — in the middle ear
cavity by a lever system. This mechanism enables sounds to be conveyed
to the inner ear, amplifying them while reducing the violent vibrations,
since the ossicles have limited amplitude.

The inner ear is split into two parts, each with a very different role. The
cochlea converts the sound waves into nerve signals and sends them to the
brain via the auditory nerve. The semicircular canals contain tiny hairs that
are able to perceive the position of the head and play a role in balance.

The eye is made up of two distinct parts:

e The anterior segment comprises the
cornea, iris and lens. Its role is to concen-
trate the light, rather like a camera lens.
The cornea and lens are transparent sur-

Section of the ear

faces which act as optical lenses, whereas
the iris, which has an aperture called the
pupil, acts as a diaphragm, regulating the
amount of light which gets through.

* The posterior segment comprises the vit-
reous chamber, choroid and retina. Its
role is to convert the optical signals of the
light into nerve signals sent to the brain by
the optical nerve. Returning to the exam-
ple of the camera, the posterior segment
serves as the film, which is developed by
the brain.

|. External ear: pinna

2. External ear: ear canal

3. Eardrum

4. Internal ear (hearing, balance)
5. Middle ear

6. Ossicles

7. Cochlea (hearing)
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Management of balance by the internal ear

The macula

1. Otoliths = 3. Nerve fibres
2. Cilia 4. Hair cells

Section of the ampulla

I. Nerve fibres 3.Crest
2.Acoustic hair cell 4. Cilia

A very subjective concept

Taste is a highly subjective concept. It is
closely linked to smell, and both senses are
used to evaluate the palatability of food.

Na+

Cell
membrane

Salty Sour

Management of hearing by the internal ear:
Section of the cochlea,organ of Corti

|. Outer hair cells
2. Basal membrane
3. Rods of Corti
4. Nerve fibres

5. Inner hair cells
6. Reticular membrane
7.Tectorial membrane
8. Cochlear canal

The pinna contains several nerves, including the vagus, which
slows down the heart. This nerve is stimulated when the ears are

cropped, which can cause problems with anaesthesia. This pro-

cedure is now banned in many countries and is unnecessary for
dogs participating in shows or as part of pedigree standards.

Taste

Taste is never dulled in dogs, which will
happily consume the same food day after
day as long as it is palatable. In fact, this is
the recommended option for feeding dogs.

Umami
Bitter

Sweet

There are five types of taste receptor,

which means the dog can distinguish five
different flavours: salty, sour, sweet, bitter
and umami.

How taste develops

The perception of taste is the work of the
taste buds in the mucosa of the tongue,
palate and pharynx. Dogs have about five or
six times fewer taste buds than humans.
The taste buds contain glossopharyngeal
and lingual nerve endings, which transmit
nerve signals to the brain. As with smell,
these signals are produced by the interaction
of chemicals in the food, which are dis-
solved in the saliva, and the taste receptor
cells.

Smell

A sense beyond compare

Smell is the dog’s primary sense. It is used
for hunting, getting their bearings, com-
municating with other dogs and conveying
their food preferences. Dogs recognise their
owner and their home by smell rather than
by sight. Smell is also important in the per-
ception and evaluation of food, prevailing
over taste. A dog will not eat anything it
doesn’t like the smell of.

A dog’s sense of smell is a million times
keener than a human’s. Forty times as many
brain cells are involved in decoding smells
in the dog’s brain than in a human’s. This
great sensitivity to smell is also due to the
larger surface area of the receptor organ:
the olfactory mucosa covers 200cm? in
dogs, compared with just a few cm? in hu-
mans.

Dogs also have a large number of olfactory
cells, although the actual number varies de-
pending on the breed (220 million in
Labradors and German Shepherds, 70 mil-
lion in Cocker Spaniels).

Last but not least, the size of the brain pro-
cessing olfactory stimuli in dogs is around
ten times bigger than in humans.

Perception of smell

The mucosa covers the turbinate bones in
the nostrils. These bones are scrolled in
shape and separated by the sinuses, into
which inhaled air rushes, trapping smells.
The ethmoid at the back of the nasal cavity
is another organ of smell, also made up of
sensory cells.

The smells which come into contact with
these cells attach themselves to specific re-
ceptors, triggering chemical changes which
produce a nerve signal that is sent via the ol-
factory nerve to the area of the brain re-
sponsible for processing this information.
By 2009, more than 300 types of olfactory
receptor had been identified, each dedi-
cated to a specific “odotope” (part of the
chemical molecule).

Chemical composition, air humidity and
molecular weight determine how well a
smell is perceived. A heavy molecule that is
mildly water-soluble is easier to perceive.
These principles are used in the work of all
types of sniffer dog, from search and rescue
to drug detection.

The olfactory sensation

The olfactory sensation can be fairly slow to
work in dogs. Not only must the molecules
cross the nasal mucosa and attach them-
selves to the right receptor, a latent period
is often needed before the dog really “recog-
nises” the smell. The addition of equivalent
stimuli is needed to cross the olfactory
threshold and provoke a reaction. In the
same phase, the dog’s olfactory acuity will
ultimately diminish (generally after 30-45
minutes), in connection with what is called
olfactory fatigue. This is when all the spe-
cific smell receptors are engaged. When this
happens, the dog will have to be rested to
give the receptors time to free themselves

up.
A dog’s olfactory sensation is optimal after

2-4 minutes work; the relaxation phase
lasts 3-4 minutes.

Olfaction in the dog:
nasal cavities

Inhaled air is separated into two flows by the

turbinate bones:

I. Inferior turbinate, the most important flow for
respiration, air warmed and dust removed

2. Superior turbinate, air warmed and analysed by
swirling it around the loops

3. Nostrils

4. Olfactory nerves

5. Cerebrum (olfactory bulb)

6. Frontal sinuses

Olfactory bulbs
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Physiology of olfaction in the dog

Smells

Receptors

Signal ?

© Duhayer/Royal Canin
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“A dog’s olfactory sensation

is optimal after 2-4 minutes’ work; Stmulus _ Receptors
the relaxation phase
lasts 3-4 minutes.”

A Signal " Analysis

Lastly, a few useful pieces of information for - The pigmentation of the pituitary mu-
sniffer dog handlers: cosa influences olfactory capacity. Dogs

. . with a clear mucosa are less effective.
- While females have better olfactory acuity

than males, it does vary with the oestrous - A dog’s olfactory acuity can be affected by

cycle (oestrogens, like male testosterone,  the biological environment (a sensation

have a positive impact on this). of hunger improves olfactory capacity,
whereas poor general health or physical
tiredness reduces it).

© Grossemy

Touch and sensitivity

The skin can perceive thermal, tac-
tile and painful sensations because
of nerve endings, which form a
very dense network connected to
the spinal cord and the cerebrum.
These nerve endings are irregularly
distributed throughout the body.

Different veterinary procedures for testing sensitiv-
ity and reflexes in the dog.

© Duhayer/Royal Canin
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Part 5

Stages in the life of a dog
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From conception
to old age

ith the anatomical and physiological
information from the previous chap-
ters, we can now look in detail at the
main stages in the life of a dog, from mating and
gestation to whelping, from nursing to weaning,
growth and adulthood. Ageing and its conse-
quences are also addressed.

© Duhayer/Royal Canin

Reproduction

While the goal of reproduction is always the same — the birth
of healthy puppies — the resources for achieving this vary
greatly between private owners and professional breeders. Meticulous selection
Owners of a companion or working dog will sometimes
mate their dog to obtain puppies with comparable qualities,
but reproduction is not vital to a dog’s psychological or
physiological balance, as many people mistakenly think.
Participation in reproduction is closely related to hierarchi-
cal status in wild dog packs, because mating is a sign of dom-
inance, which sometimes explains incompatibilities of char-
acter between mating dogs.

Breeders select their breeding stock based on ancestry, offspring and
genetic traits. They manage to sidestep the hierarchical aspect by
assisting and directing mating between dogs of their choosing. And
if one or both of the dogs refuse to cooperate, they can employ ar-
tificial insemination to get what they want.

Mating

After the partners have been selected and the approximate moment
of ovulation determined, the female is presented to the male — the
stud — for mating. For reasons of hygiene, it is worthwhile check-
ing the genitals of both dogs for lesions. This will limit the risks
of transmission of STDs such as canine herpes virus. The genitals
must be clean, and regular blood tests are preferable to the use of
antiseptics, which often have spermicidal qualities that can prevent
fertilisation.

In longhaired females, the hair around the vulva may be smoothed,
separated or clipped to make penetration easier. Mating is preceded
by a short period of wooing and smelling, which increases the ex-
citement of both dogs. The erection caused by the rigidity of the
penis bone (os penis) and the inflow of blood into the erectile tis-
sue enables the male to insert the penis. This triggers contractions
of the vagina, which favours the ascent of the spermatozoa, main-
tenance of the erection and tying during ejaculation.

This phase should last for at least five min-
utes, but can last for up to half an hour if
the female’s movements maintain stricture

of the erectile tissue. In most cases, if the
time is right, the male and female will man-
age perfectly well on their own and there
will be no need to disturb them. Discreet re-
mote observation (or by CCTV link) will
generally be enough to verify that the two
dogs have accepted each other and that ty-
ing has occurred. Fertilisation can occur
without tying, but litters will generally be
smaller.

The genital organs during the tying phase
of mating.The dogs can be tied for up to
an hour.

© Grossemy

Mating is completed fairly quickly in dogs

Despite advancements in the diagnosis of
ovulation, it is always a good idea to repeat
mating after 48 hours, although more than
two matings will not be necessary if the fe-
male’s ovulation has been monitored cor-
rectly.

While the risk of superfecundation (fertili-
sation of a female by more than one male)
is lower in dogs than in cats, it is advisable
to isolate other males until all signs of
oestrus have disappeared.

Diagram showing the genitals during mating

Superfetation (fertilisation of an ovum in an
already pregnant female mammal) does not

occur in dogs.

Artificial insemination is available if natural
mating between the selected male and fe-
male proves impossible for any reason.

I.Anus

© 2 Bladder
3. Hip bone
4.Body of penis
5. Corpus cavernosum penis
6.Scrotum
7.Prostate
8. Urethra
9. Ureter
10. Cervix
I'1.Ovary

© UMES
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Abnormal ovum
(egg) production

Mating
abnormalities

Fertilisation
abnormalities

Female fertility problems

Origin

Hormonal problems during growth

Pre-puberty anti-oestrus
treatments

True obesity

Hormonal problems during
adulthood (hypothyroidism,
Cushing’s disease, follicular cyst)

Administration of some medica-
tions (androgens, progestogens,
cortisone, anabolic steroids)

Ageing

Ovarian tumour / cysts

Hormone deficiencies

* Vulval or vaginal lesion

* Genital or joint pain

* Breed predisposition

* Female aggression

* Indifference

* Clumsiness

* Disproportion male/female

Poor ovulation / mating
synchronisation

Obstacle to fertilisation
(infection)

Symptoms

Late first oestrus, sometimes
combined with growth and genital
development abnormalities

Stunted size, genital abnormalities

Absence of or discreet oestrus

Hair loss, skin pigmentation,
obesity, apathy,
excessive thirst

Low profile symptoms (sometimes
clitoral hypertrophy with androgens)

Reduced prolificity

Abnormal oestrus (e.g. prolonged,

nymphomania)

Absence of oestrus or cycle without
ovulation or late ovulation

Refusal of mating

Infertile mating

Infertile mating

Responses

Exclude from reproduction

Weight loss programme

Hormone tests (thyroid, adrenal,
ovaries) followed by any treatment

Closely monitor indications and risks
of hormone treatments (problems
often irreversible)

Retire from reproduction

Ovarian ultrasound, hormone
treatment, possibly surgery

Vaginal smear, progesterone treatment

Stimulation of maturation and release
of ova

Assist mating or practice artificial
insemination

Meticulous monitoring of oestrus,
repeated insemination or induced
ovulation

Check genital tract for obstructions
and infection

Pathology of reproduction
Infertility in females

Fertility in a population is never 100% in
any species. The maximum fertility ob-
served in dog kennels where reproduction
conditions are optimal does not exceed
85%. It is actually recommended that fe-
males do not mate during at least the first
oestrus every other year.

With this in mind, infertility should not be
suspected until the female has remained in-
fertile during oestrus for two successive pe-
riods. That said, the veterinarian does not
need to wait so long before running a few
tests if fertilisation does not occur.

The veterinarian will start by checking the
male’s semen and investigating recent off-
spring. If this does not identify anything of
concern, attention should be turned to the
female. There are a great many potential
causes of infertility in females. An extensive
investigation, covering earlier cycles, any
treatment (especially hormones), the date of
mating, how it went and the nature of vul-
val discharge will help to identify the cause,
be that a problem with egg production, fer-
tilisation, implantation or gestation.
Normal fertilisation requires healthy geni-
tals, proper ovulation, copulation or in-
semination during the optimal period of
fertility, good-quality semen and the main-
tenance of gestation for two months. Any
abnormality in these areas can cause infer-

tility.
* Ovum production abnormalities

Possible causes of abnormal ovum produc-
tion:

e Linked to the absence or stunted devel-
opment of oocytes in the ovary (oocyte
maturation disorder), manifesting as non-
existent, discreet or irregular oestrus.

* Due to an obstruction of egg release,
sometimes manifesting as the appearance
of cysts in the ovaries, which can result in
nymphomania, extended or permanent
oestrus.

* Consequence of hormone treatments (an-
abolic steroids, progestogens, corticos-
teroids) or excessive sports training (ex-
cessive secretion of male hormones in
female sporting dogs).

* Consequence of hormone dysfunction
(thyroid or adrenal gland disorders, obe-

sity).

In dogs, hormones essentially cause all these
disorders, so the veterinarian must comple-
ment the diagnosis with hormone meas-
urements.

Treatment obviously depends on the origin.
The absence of puberty cannot be treated in
the same way as an androgen level disorder,
even though the fundamental problem is
the same (absence of follicular maturation).

Hormone treatments are prescribed to stim-
ulate the defective glands or replace the de-
ficient hormones. The veterinarian will al-
ways use hormones with prudence, as their
administration can cause the glands nor-
mally responsible for producing them to
shut down temporarily or for good. For ex-
ample, the use of progestogens in prepu-
bescent bitches to slow down the appear-
ance of first oestrus can stunt growth and
stop their cycles temporarily or perma-
nently.

It is therefore vital to refrain from all pre-
ventive or curative hormone treatments un-
less the cause of the infertility has been
clearly identified. Hormones are a last resort
when all other treatments fail.

¢ Fertilisation abnormalities

By far the most common reason for non-fer-
tilisation of a female is the choice of the
wrong date for mating or insemination.
Once this potential cause has been elimi-
nated the veterinarian will study any obsta-
cles that may have prevented the gametes
from uniting. Vaginal, uterine, urinary or
even prostatic infection may provoke the de-
struction of spermatozoa or disrupt their ad-
vancement prior to fertilisation. Likewise,
an obstruction of the fallopian tubes
(oviducts) due to salpingitis (inflammation

66,

ysts can result in nymphomania,

extended or permanent oestrus.”

Ovarian cysts

Section of an ovary

© CERCA/ENVA
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by which an embryo forms and
develops, with the concomitant
differentiation of tissues.”

mbryogenesis is the process

Aoﬂ,neaiuf\ @

e (©

of the fallopian tubes) can stop
the ova from advancing.

* Implantation abnormalities

Once the ova have been fertilised
the eggs divide several times but re-
main free in the uterine horns before im-
planting themselves in the mucosa of the
uterus, which must be ready to receive them
to enable the formation of placentas and
thus provide the nutrition needed for the
embryos to develop.

Many obstacles (infection, glandular-cystic
hyperplasia etc.) can hamper this process.
Likewise, if the interval between
oestrus is too short the uterus will
not have time to return to its initial
shape and will not be able to ac-
commodate embryos. Some treat-
ments give the uterus the recovery time it
needs.

Some dietary deficiencies (vitamins A and
E) have an impact here, but they usually
cause much more conspicuous symptoms
suggestive of malnutrition before this stage.

¢ Gestation abnormalities

Embryogenesis is the process by which an
embryo forms and develops, with the con-
comitant differentiation of tissues. During
this process the foetus is particularly sensi-
tive to any disease or poisoning that the
gestating female may suffer from. The need
to limit all risk of mortality or malformation
is why no medical treatments are recom-
mended during the first 20 days of gesta-
tion.

Gestation can be spontaneously terminated
for many other reasons:

* Genetic incompatibility between the male
and female when both have a lethal reces-
sive genetic disorder that renders ho-
mozygote embryos non-viable.

¢ Some chromosome disorders.

* A large number of microorganisms that
are reputed to be abortive or teratogenic:

— Viruses: herpes, canine distemper virus
— Parasites: toxoplasma
— Bacteria: salmonella, pasteurella

— Some of these are endemic, such as canine
brucellosis in the United States.

e All traumas, either physical or psycholog-
ical, can sometimes provoke complete or
partial abortion (expulsion of part of a
licter and continuation of the gestation to
term).

* Involution of the corpus luteum, which
secretes progesterone, an essential female
hormone throughout gestation. This is
known as luteal deficiency.

Pseudopregnancy and lactation

These disorders are not considered to be
pathological insofar as they are more com-
monly observed in wild dogs than in do-
mesticated dogs, where they recede sponta-
neously after a few weeks in the absence of
treatment and generally have no after-ef-
fects.

Females suffering from pseudopregnancy
(false pregnancy) present all the symptoms
and hormonal changes expected in regular
pregnancy without them being pregnant.
This further complicates diagnosis because
behavioural changes, such as a tendency to
hoard objects, weight gain and even lacta-
tion cannot be used to determine the fe-
male’s status.

The development of the mammary glands
is stimulated by prolonged exposure to
serum progesterone during dioestrus. At
the end of gestation the drop in proges-
terone is accompanied by a rise in the con-
centration of prolactin, the hormone re-
sponsible for milk production.

This disorder is curiously rare among dogs
living in kennels, affecting privately owned
females to a greater degree.
Pseudopregnancy does not seem to be an
unappeased desire for pregnancy as it can
also occur in females that have previously
given birth.

wellbeing?

Is it true that every bitch should have puppies at least once in a lifetime, for reasons of health and

There is no scientific evidence showing that preg-  For breeding bitches it is optimal to have one litter per year.When

nancy prevents genital tract diseases in the bitch.  retiring, at 8 years of age, these bitches should be spayed ( neutered)
The view, that having the puppies at least once in a life time is ben-  to prevent uterine and ovarian diseases.
eficial for the bitch’s wellbeing is anthropomorphic.

In bitches not intended for breeding (pets) spaying should be car-
ried out at a young age.VWhen performed before the first oestrus
(heat), it significantly decreases the risk of later development of

mammary tumours. It is obvious that neutering prevents pyometra

and false pregnancy.

Unlike pseudopregnancy, spontaneous lac-
tation is a common reason for visits to the
veterinarian. Excitable females will con-
stantly lick their mammary glands, which
are swelled up with milk, prolonging lacta-
tion by a neuro-hormonal mechanism iden-
tical to the suckling reflex.

Lactation during pseudopregnancy is
treated with anti-prolactin drugs. During
treatment the owner must refrain from mas-
saging the area around the mammary glands
and prevent the dog from licking by fitting
an Elizabethan collar. This will break the cy-
cle. Removing the ovaries is the only way to
ensure pseudopregnancy does not reoccur.
This is generally performed as ovariohys-
terectomy (spaying).

Metritis

Meetritis is a range of uterine infections that
generally only affect females during a very
specific part of the oestrus cycle. The most
common cause is pathogens that enter the
uterus when the neck is open, either during
oestrus or after whelping. When the neck
closes and dioestrus occurs (increased prog-
esterone), metritis can be aggravated by the
accumulation of pus in the uterus, known
as pyometra.

Wojciech Nizanski, PhD, DVM

Department of Reproduction, Faculty of Veterinary Medicine, University
of Environmental and Life Sciences, Wroctaw,

(Poland)

Pyometra

The symptoms of pyometra may be incon-
spicuous if there is no purulent discharge
from the vulva (closed pyometra). This is
the serious form of pyometra because it
does not drain spontancously. There are
three main reasons for this:

* The neck of the uterus is closed.

* Circulating progesterone maintains relax-
ation of the uterus as if gestation was on-

going.

* The horizontal position of the uterine
cornua (horns) does not facilitate sponta-
neous drainage.

In clinical terms, pyometra often provokes
lethargy combined with increased water in-
take and increased urination (polyuria/poly-
dipsia). This can be complicated by an at-
tack on the kidneys by the secreted toxins.
The veterinarian can confirm pyometra
with a vaginal smear, abdominal palpation,
blood tests, X-rays and ultrasound.

A considerable quantity of pus (several
litres) can accumulate.

© Duhayer/Royal Canin
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Rapid response is essential. Medical treat-
ment involves the use of antibiotics and
hormones (anti-progestogens, prostaglan-
dins) that contract the uterus and open the
neck to allow drainage. This treatment can
only be given to less severely affected fe-
males that the breeder wishes to use in re-
production. The treatment of choice is the
removal of the uterus and the pus it contains
if the female is to make a full, fast recovery.

Ovarian and testicular tumours

In medical terms, a tcumour is simply an ab-
normal growth of tissue. Tumours can be ei-
ther benign or malignant (cancerous tu-
mours). Watery or fatty cysts and abscesses
are not tumours.

Cancerous tumours rarely grow in the
ovaries of dogs (they account for around 1%
of canine cancers), but they are more diffi-
cult to diagnose than testicular tumours,
which are usually visible or palpable.

Most ovarian tumours secrete hormones
that disturb the sexual cycle and lead to
symmetrical and bilateral hair loss on the

flanks or thighs. This clinical presentation
may be complicated by abdominal disten-
sion due to ascites (accumulation of fluid in
the abdominal cavity). Diagnosis is possible
by X-ray, ultrasound, laparoscopy or cyto-
logical examination of drained fluid. In the
absence of peritoneal metastasis, removal
of the ovaries is preferred to any other can-
cer therapy.

Testicular tumours are the second most
common tumour in male dogs after skin tu-
mours. They should be suspected even in
the absence of pain or swelling if an older
dog presents with hormone problems (fem-
inisation syndrome), prostate hypertrophy,
infertility or localised hair loss. The reten-
tion of one or both testicles in the abdomen
classically predisposes older dogs to such
tumours.

Undescended testis

In the embryo, the testes and ovaries are lo-
cated in the same position in the abdomen
behind the kidneys. While the ovaries do
not move, the testes migrate through the in-
guinal wall to the scrotum under the influ-

ence of hormones and the traction of a lig-
ament (gubernaculum testis). The testes
need to be in the scrotum following puberty
because spermatozoa production requires a
lower temperature than body temperature.
Migration actually occurs in the days im-
mediately after birth.

Ectopia (malposition) of the testes is known
as monorchidism when one testis is affected
and cryptorchidism when both testes are
affected. Inguinal cryptorchidism, for ex-
ample, is a double ectopia of the testes,
which can however be palpated by the vet-
erinarian in the inguinal region.

The testes do not reach their final position
in the scrotum until much later (six months
on average) and they can sometimes move
back up into the groin temporarily in cold
weather or when the dog lies on its back.
The veterinarian must always check for this
abnormality when the puppy is first pre-
sented by the new owner and make a note
in the puppy’s records. Medical treatments
to stimulate migration are generally inef-
fective, especially when they are started late
(after six weeks).

Normal spermatozoon

Acrosome

Mid piece

Quantity of spermatozoa in ejaculate

The number of spermatozoa in ejaculate varies, depending on the ejaculation
frequency, size and age of the dog. Large dogs produce more than small dogs. Old
and very young dogs produce less than dogs in midlife. The total number of
spermatozoa in dog ejaculate varies between 300 million and 2 billion. On average,
a not inconsiderable probability of fertilisation is estimated when the ejaculate
contains at least |50 million normal, mobile spermatozoa.

Criteria for good-quality semen

- Macroscopic appearance in the three phases:

* Urethral phase: transparent to cloudy
* Sperm phase: cloudy to milky
* Prostatic phase: transparent

- Mobility: > 60-70% mobile spermatozoa

- Concentration:

* Small breeds: around 250 million sperma-

tozoa / ejaculate

* Medium breeds: around 750 million sper-

matozoa / ejaculate

* Large breeds: around 2 million spermato-

zoa / ejaculate

* At least |50 million living spermatozoa are

needed to ensure fertilisation
- Percentage of abnormal forms: < 30-40%

- Ejaculate pH: 6.3-6.7

Ectopia of the testes is common in dogs and
it is a valid reason for cancelling a sale if
confirmed at six months of age. Dogs suf-
fering from monorchidism are perfectly ca-
pable of fertilising a female, but it is not ad-
visable for them to mate as they can pass on
this defect and they are not considered to
conform to the breed standard.

There can be serious consequences for the
dog’s health too, as dogs with undescended
testes are around ten times more likely to
develop cancer during adulthood (around
5-6 years old on average). Removal of un-
descended testes in young adults is therefore
highly recommended.

Infectious diseases

A large number of bacterial and viral infec-
tious diseases can affect reproduction, caus-
ing infertility, metritis, abortion or neona-

tal death.

Spermatozoon with two heads

© Riviere

© Riviere

Decapitated spermatozoon

Spermatozoon with cyst on the head

Most bacterial diseases that affect the geni-
tals are difficult to diagnose with certainty,
because, while it is easy to isolate bacteria in
samples (from the vagina or prepuce, for ex-
ample), it is much more difficult to prove
they are responsible for the symptoms in
question. The sample may simply be con-
taminated by urine, vaginal mucus or pro-
static fluid.

Abundant abnormal discharge from the
genitals in either sex must be analysed and
treated by a veterinarian with the appropri-
ate antiseptics or antibiotics. It should be
noted however that antibiotics are not ef-
fective against viral infections, including
canine herpes virus.

Spermatozoon with abnormally small head

Ectopia of the testes.

© Service Reproduction/ Ecole Nationale
Vétérinaire d'Alfort

n medical terms, a tumour is
simply an abnormal growth of tissue.
Tumours can be either benign

or malignant (cancerous tumours).”
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An ultrasound scan is a painless, non-invasive procedure
females tolerate very well.

© CERCA

Ovarian ultrasound scan of a female. It is easy to make
out the ovarian follicles — the darker, round structures
in the ovary.

Blood progesterone must be measured
when determining vaginal resistance.

Assisted reproduction

Artificial insemination or assisted repro-
duction is regularly performed for anatom-
ical reasons, incompatibility of mood or to
improve the genetic pool in a breeding pro-
gramme by using the sperm of a dead stud
or a stud in another country.

Determining the best moment for mating
or insemination

If artificial insemination or assisted repro-
duction is to be successful, it is essential to
know when the female is most likely to be
fertilised.

Ways of determining the best moment for mating

Bearing in mind that spermatozoa remain
fertile for around 48 hours in the female’s
genital tract, it is possible to optimise the
likelihood of fertilisation by ensuring that
the gametes come together at the best time.
Ideally, mating or insemination should be
carried out in the 48 hours following the re-
lease of the egg to ensure fertile ova and
spermatozoa meet at the best time in the
oviducts (fallopian tubes). The ova remain
fertile for two days after maturation (this ap-
pears to be more than four days in some
breeds), which explains why superfecunda-
tion — the fertilisation of different ova in the
same cycle by different dogs — is possible.

The trick is to closely monitor all the bio-
logical signs of ovulation, which are of vary-
ing reliability.

e Lighter vulval discharge is generally a sign
of the end of pro-oestrus, although it is
not a reliable sign of ovulation. Some
breeds, such as Chows-Chows, can bleed
right through to the end of oestrus.

Mating practised systematically twelve
days after the first blood loss and repeated
two days later is a practical solution, pro-
vided the first blood loss is properly ob-
served. This is, however, an imprecise
method, because 20-30% of females ovu-
late outside of this period, which results in
either no litter or a very small one.

Acceptance of the male or the stud and the
lateral deviation in the carriage of the tail
are not very good criteria either. Some fe-
males will allow copulation at the start of
pro-oestrus despite not actually ovulating
for up to another thirty days. Females may
also allow copulation when they are expe-
riencing phantom oestrus during labour,
urinary tract infections or in the event of
oestrogen secretion by follicular cysts man-
ifesting as nymphomania.

The resistance of the vaginal mucosa can
also be measured using a galvanometer to
evaluate the fluidity of vaginal secretions
to a fairly precise degree. However, due to
the length of the vagina, measurements
cannot always be taken in the same place,
which means they are difficult to repeat.
Furthermore, in daily use this device re-
quires very careful disinfection to avoid
initiating vaginitis.

Day of ovulation from the start of oestrus in 379 females

50

Number of females

Day of ovulation

* Test strips to identify biochemical varia-
tions in the vaginal mucus are difficult to
insert far enough into the vagina to avoid
urine contamination. The results are gen-
erally imprecise (change in colour in the
three days before or after ovulation) and
therefore unreliable.

Vaginal smears enable immediate visuali-
sation of the changing appearance of the
vaginal cells, shown by different colours,
correlated to hormone variations — espe-
cially oestrogen. This simple, economic
technique is routinely used by breeders
and veterinarians to estimate the stage of
the oestrous cycle.

Observation:
* Procedure for vaginal smears

First the swelling of the vulva is examined
and the corners pulled down, before the
swab is inserted along the caudal wall of the
vagina to avoid bumping into the clitoral
fossa. Once the roof of the vagina is reached,
the swab is revolved horizontally and
pushed as far as it goes without applying
force. Due to the circular movements, se-
cretions and cells are collected from around
the neck of the uterus.

The swab is typically red at the start of
oestrus, pinker at the best time for mating,
brownish at the end of oestrus and purulent
in the event of an infection of the vagina or

uterus.
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Pro-oestrus
Red blood cells are observed at the start of pro-oestrus.
The vagina cells gradually accumulate keratin, becoming
larger, more angular and acidophilic with red stain using the
Harris Shorr method.

The end of the swab is delicately rolled
onto a clean slide without smearing the
same area twice, which could create a cell
mass.

The sample is fixed with a natural agent for
submission to the veterinary surgery or
coloured for immediate examination.

Vaginal smears provide much more infor-
mation than simply the time of ovulation.
They can be used to look for any sperma-
tozoa (which survive for up to six hours af-
ter mating) if the female has escaped or is
suspected of mating through a fence. In
this case, they also provide information al-
lowing evaluation of the risk of fertilisation
depending on the stage of the oestrous cy-
cle. For example, the risk will be signifi-
cantly lower if the female is in anoestrus, the
start of pro-oestrus or dioestrus, in any
event lower than the risk of early medical
abortion.

Vaginal smears can also be used to confirm
anoestrus, in the event of treatments that are
contraindicated during periods of sexual
activity, including most hormone therapies.

Oestrus
More than 90% of cells are acidophilic and very angular.
The nucleus is very small compared with the size of the
cell. In some cases it may even be absent.The cells form a
cluster of varying size.

66,

aginal smears enable
immediate visualisation

of the changing appearance
of the vaginal cells, shown
by different colours.”

Colour of the vaginal swab through the
course of oestrus.

Vaginitis
In the event of vaginitis, the smear reveals the presence
of a lot of neutrophils, a sign of inflammation.
These neutrophils are easierto identify with Diff Quick
stain.
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As part of a hormone therapy they can be
used to diagnose some causes of infertility
(silent or anovular oestrus, persistence of a
secreting corpus luteum, vaginal infection).

Vaginal smears are very useful in canine re-
production, not least because they are fast,
economical and easy to perform. For most
females, vaginal cytology is a very useful
branch of biology and certainly a good way
of identifying the period just before and
after ovulation. When these females are
mated with dogs with good-quality semen,
there is a very good likelihood that fertili-
sation will occur. On the other hand, a
more precise method for determining ovu-
lation — such as measuring the blood prog-
esterone level — will be needed if the smear
is difficult to interpret, there is a lot of
money involved, the quality of the semen is
low to medium, or refrigerated or defrosted
frozen semen is to be used.

Observation:

® Measuring blood progesterone

In some domesticated female animals (cows,
cats) progesterone is typically only secreted

after ovulation. In dogs, however, the
ovaries start releasing progesterone at the

bitches.

LH (luteinising hormone) peak, which is 48
hours prior to ovulation. The blood prog-
esterone, which was basal during the whole

of pro-oestrus, can be detected before ovu-
lation. To benefit from the advantages of
this technique, measurements should be
started sufficiently early during oestrus and
blood tests taken based on the veterinarian’s
advice. Between 2 and 5 measurements are
often sufficient to monitor standard oestrus.

Neutering

Ovariohysterectomy is almost a “standard” recommendation for

There are two medical reasons to spay bitches. First reason is the pre-
vention of mammary tumours.When ovariohysterectomy is performed prior to the
first heat in a bitches, the risk of mammary cancer later in life is less than 1%, compared
with ovariohysterectomy performed after the second heat when the risk is about 25%.
The second option is to avoid the risk of pyometra.

For males there are other benefits: decreased risk of prostate hypertrophy and all ac-

cidents related to females in heat.

Dr. Calin Serdean, DVM
Specialist in ultrasound examination
(Rumania)
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Blood progesterone at the moment of ovu-
lation will be 4-9 ng/ml, depending on the
female and the laboratory. It is important to
note, however, that results can only be in-
terpreted in relation to the norms of the lab-
oratory that conducts the test.

The optimal time of mating is 48 hours af-
ter ovulation (which is the time it takes the
ova to mature).

Advantages of monitoring oestrus

When a precise protocol is followed, the
combination of vaginal smears and blood
progesterone measurements is a very good
way to monitor oestrus, which has many
benefits.

* Increased fertility

50-80% of females that are not fertilised af-
ter mating are actually mated at the wrong
time, so proper oestrus monitoring will re-
solve infertility in 50-80% of cases. When
combined with a clinical examination, reg-
ular blood progesterone measurements in
infertile females allow the identification of
an anovular cycle, embryo resorption asso-
ciated with the involution of the corpora

lutea, absence of puberty or androgen im-
pregnation, which can have very different
treatments.

- Larger litters. Mating the dogs at the best
possible time ensures that the maximum
number of spermatozoa comes into con-
tact with the maximum number of ova,
which leads to a maximum rate of fertili-
sation in physiological conditions.

If mating demands a long journey, moni-
toring oestrus will optimise costs by lim-
iting the risk of failure and the length of
stay.

1

Monitoring oestrus also improves mating
conditions. The female will be happy to
participate, minimising the risk of injury
and the time needed.

1

Because the day of ovulation can be pre-
cisely determined, so too can the day the
female is likely to give birth (63 days after
ovulation, give or take a day either side),
which will allow the right preparations to
be made in case a Caesarean section has to
be performed. If the C-section is per-
formed too early, the puppies will be pre-
mature and will typically die a few hours
after birth due to respiratory failure. If it
is performed too late, the brain will be
starved of oxygen in the birth canal. The
viability of the canine foetus is condi-
tioned by the late release of a lung surfac-
tant, which determines the respiratory ca-
pacities of puppies at birth. This
pulmonary maturation is precisely con-
comitant with the drop in the proges-
terone level in the days prior to the ideal
whelping date. If the ovulation date has
not been precisely determined, the
mother’s blood progesterone level will pro-
vide the veterinarian with vital informa-
tion for determining whether the puppies
will be able to survive a C-section.
Monitoring oestrus and, where necessary,
using the progesterone level before a C-
section significantly increases the survival
rate of puppies born by C-section, espe-
cially Bulldogs, which account for more
than 90% of all C-sections.

Collection of sperm for insemination in a fresh or
defrosted state

Avrtificial insemination

Artificial insemination — which was first
achieved in Italy in 1780 — is any repro-
duction technique that requires the assis-
tance of humans.

Insemination with fresh semen

Artificial insemination with fresh semen in-
volves taking the semen from the male in
the presence of the female, checking its
quality and inseminating it immediately.
This technique is used when the male and
female are unable to copulate, due to:

* Incompatibility of mood
* Wish to protect the male from STDs
* Inexperience of one or both of the dogs

e Narrowness of the genital tracts (vulvar
atresia, vulvar or vaginal malformations,
vaginal prolapse connected to oestrogen
impregnation during oestrus)

* Pain suffered by one of the dogs during
mating (in the vertebrae, hindlegs, penis
or vagina)

e Lack of sex drive

* Disproportion in the size of the dogs
(male too big or too small)
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Scandinavian catheters

After checking that the female is receptive

the veterinarian will take a semen sample
from the stud in the presence of a female in
oestrus (not necessarily the female that is to
be inseminated). This is achieved as fol-
lows:

* The erectile bulbs must be uncovered un-
der the prepuce before a sample is taken to
ensure that their swelling does not prevent
their total exteriorisation.

The erectile bulbs are then massaged un-
til the pelvis starts to move spontaneously.

Stricture behind the bulbs enables the
erection to be maintained during the three
ejaculation phases, supplemented with
massage of the perineum where necessary.
The veterinarian then separates the three
fractions of the ejaculate, which enables
adjustment of the quantity of prostatic
fluid (phase three) and use of an appro-
priate volume compared with the size of
the female. Insemination of too little se-
men will risk failure; insemination of too
much dilutes the spermatozoa and may
cause the semen to flow beyond the gen-
ital tract.

Once the sperm has been harvested it is ex-
amined under the microscope on a heated

plate to check the number, appearance and

© CERCA
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mobility of the spermatozoa. If the quality
is satisfactory, the sperm will be introduced
into the female’s vagina or uterus using a
catheter. Flexible insemination catheters
equipped with a balloon (Osiris vaginal
catheter) and rigid catheters (Scandinavian
catheter) are available.

The female’s hind legs should be raised for
ten or so minutes at the end of insemination
to favour the advancement of the sperma-
tozoa and limit reflux. Allowing the female
to urinate within a few minutes of insemi-
nation is not recommended for the same
reason.

Precautions must be taken during the whole
of this process to ensure the spermatozoa are
not exposed to thermal, mechanical or
chemical shock. If this is done and the oe-
strous cycle has been monitored, insemina-
tion with fresh semen will be just as suc-
cessful as natural mating, with a fertilisation
rate of 70-80% or above, as you can be sure
that semen of good quality has been cor-
rectly deposited at the base of the vagina.

Insemination with refrigerated semen

Insemination with refrigerated semen is
mainly used when the physical distance be-
tween male and female makes travelling dif-
ficult or expensive.

© CERCA
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After collection, the refrigerated semen is diluted in an appropriate
environment and transported in an isothermal receptacle at between 4°C
and 10°C. This step needs to be done with due care so as to avoid

any sudden impact that could reduce the fertilising power of the
spermatozoa.

A veterinarian takes the stud’s semen and re-
frigerates it at 4°C in a protective, nutritious
solution after its quality has been checked.
It is then sent in an isothermal receptacle to
the female’s veterinarian for insemination
after a further check of its quality.

The process must be perfectly synchronised
(availability of the stud, specific veterinary
equipment and training, rigorous monitor-
ing of the female’s oestrus, speed of trans-
port), taking no more than 48 hours in all.
As a consequence, the distance should not
be too great.

The results are comparable to those ob-
served in natural mating, although succes-
sive manipulations may reduce the vitality
of the spermatozoa.

Insemination with defrosted frozen semen

A team of veterinarians under the leadership
of Dr Seager was the first to successfully
produce a litter of puppies using defrosted
frozen semen in Texas in 1973. The semen
is taken in the same way as above. The qual-
ity and number of spermatozoa are strictly
checked to ensure the semen contains at
least 150 million mobile spermatozoa and
no more than 30% abnormal forms. The se-
men is then diluted in a cryoprotective
agent, packed in identified straws and pre-
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After freezing, semen can be kept for an almost
limitless time. This makes it possible to retain the
gene material of high-quality studs.

served in receptacles immersed in liquid ni-
trogen at -196°C for an unlimited duration.

These straws cannot be used without the
consent of the stud’s owner, who can agree
a price with the female’s owner based on de-
mand. The sperm bank is simply a service
provider in these transactions.

It is better to take advantage of the stud’s
maximum vitality period to freeze semen,
rather than waiting for old age, the threat of
disease or of therapeutic castration to make
use of it.

The dog breeding rules of some countries
do not allow the recognition of puppies
born as a result of artificial insemination
with defrosted frozen semen. These au-
thorities refuse to register such puppies in
their stud book or issue a pedigree certifi-
cate. Despite that, this technique does have
many advantages:

* It enables gene exchanges between two
countries separated by quarantine rules
or a large distance.

* It enables the unlimited preservation of
the genes of good studs and use of their se-
men even if they are otherwise unavailable

or dead.

© CERCA

Intra-uterine insemination can be performed
using an endoscope.

This technique is particularly well suited to very
big or very fat females.

© CERCA

* It enables backtracking when genetic se-
lection by a breed club leads to genetic
dead ends. For example, the introduction
of semen from less brachycephalic studs
could help to correct the sometimes ex-
cessively squashed faces often seen in
modern-day Bulldogs and thus reduce the
incidence of dystocia.

* It enables some breeds close to complete
disappearance to be saved.

Diagnosing pregnancy

Fertilisation of an ovum by a spermatozoon
results in the formation of an egg, which
migrates and divides a number of times be-
fore implanting itself in the mucosa of the
uterus. On average, this implantation only
occurs 17 days after fertilisation and results
in the formation of embryonic vesicles,
which cannot be seen by ultrasound until
week three (18 days at the earliest).

From week three, meticulous palpation of
the abdomen may sometimes detect the
uterus, provided the female is not too fat
and the abdominal muscles are relaxed.
Between week five and six of gestation the
diameter of the uterus will be about the
same as an intestinal loop, which will make
it difficult to distinguish between a preg-
nant uterus and a full large intestine.

X-rays will only be worthwhile at the end of
gestation when the foetal skeletons have
calcified to become radio-opaque (from day

45).

Other techniques that detect changes in be-
haviour, the heartbeat of the foetuses by
auscultation (audible in the first two weeks
in some females), changes to blood (speed
of sedimentation, haematocrit) or mam-
mary development are too slow or too un-
certain to be considered reliable.

At the moment, ultrasound is the best
method for early diagnosis of pregnancy, en-
abling the mating to be registered within
four weeks with full certainty as to gesta-
tion.

Comparison of the placenta of primates, dogs and cattle

Humans, primates, rodents
70% of maternal antibodies reach
the foetus.

|. Foetal blood vessel

2. Maternal blood vessel
3.Trophoblast
4.Antibody

5. Endometrium

First cell division after the spermatozoon and the ovum
join.

An ultrasound scan performed 25 days after ovulation can
be used to estimate the size of the future litter.
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Carnivores
Around 20% of maternal antibodies reach
the foetus.

Mother

Mother

Ruminants,sows, mares

Less than 2% of maternal antibodies
reach the foetus, which is very fragile at
the moment of birth.

Palpation of the uterus of a pregnant female is a delicate
procedure between 35 and 50 days of gestation.

-rays will only be worthwhile at the end

of gestation when the foetal skeletons have calcified
to become radio-opaque (from day 45).”
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Monitoring examinations

* A gynaecological examination to detect
any obstacles to whelping, such as vaginal
adhesion in first-time mothers.

* One or more abdominal X-rays to deter-
mine the number of foetuses with more
precision than an ultrasound. It will also
help to detect any abnormalities that often
lead to dystocia, such as a narrow pelvis,
foetal mummification (gas density, bone
dislocations) or disproportion between

X-rays can be used to estimate the size of the future litter from
at least 50 days of gestation.

foetuses and mother. Foetus position in X-
rays is not a good indicator of dystocia, as
this can change at the last moment (180°
rotation).

* Possibly genital ultrasound, which can
help to determine the vitality of the pup-
pies by visualising their heartbeats.

Signs of imminent whelping

The week preceding labour is marked by
general changes in the bitch’s behaviour.

* Check the condition of the vagina
* Check the health of the bitch
- Age of the bitch

* Mate or inseminate
- Mate twice if possible

ment)

- Preparation of the nest
- Grooming of the female

© CERCA

Whelping

In the period just before and after whelping the bitch
must be closely monitored. It is essential that the veteri-
narian see all bitches due to give birth for the first time
and those in high-risk groups. This should take place in
week 8 of gestation.A number of tests may be conducted.

She will appropriate objects to make a nest,
go in search of a quiet place or seck out the
companionship of her master or mistress.
Reduced appetite, constipation and the de-
velopment of the teats are unreliable signs,
especially in first-time mothers, which do
not begin producing milk until the day of
labour or even in the days following whelp-
ing.

Supervising the bitch between oestrus and whelping

- Presence of any abnormal vulvar discharge
- Weight of the female (neither obese nor too thin)
* Monitor oestrus (vaginal smear, blood progesterone)

- Continued mating if no results are observed
* Herpes vaccination if necessary (ask your veterinarian for advice)
* Gestation diagnosis after 25 days (palpation, ultrasound or relaxin measure-

* Gradually adapt the food ration (final third of gestation)

* Worming (ask your veterinarian for advice)

» X-ray to estimate the size of the future litter after at least 50 days
* Female enters the “maternity unit” (1-2 weeks prior to whelping)

* Take the temperature daily (from | week prior to whelping)

» Stay alert for the first signs of labour

In the three days prior to labour, the vulva
puffs out and the pelvic ligaments relax due
to oestrogen impregnation. Her shape may
change.

The rectal temperature drops by 1°C in the
24 hours prior to labour. This is a reliable
indicator, provided the bitch’s temperature
is taken in the morning and evening every
day for four days prior to the expected
whelping date. A 1°C drop compared with
the average temperature in those four days
will be a sign that labour and birth are im-
minent.

A drop in the blood progesterone level ac-
companies this temporary drop in temper-
ature. The measurements provide informa-
tion on the maturity of the foetuses and
indicate that they can be born naturally or
by C-section without any great risk to
them.

The leaking of the mucus plug — translucent
liquid discharged from the neck of the vulva
—is a sign of approaching labour, coming a
few hours (never more than 24-36 hours)
before the first contractions.

When the placentas start to detach them-
selves, the uteroverdine (placental pigment)
is tipped out into the uterus and a dark
green vulval discharge is observed. This
marks the start of labour.

Normal course of labour

Provided no special risks have been identi-
fied, there is generally no need to intervene
in labour.

The first signs of labour typically appear 63
days after fertilisation. It will be a concern
if labour does not start within 65 days. 70
days is certainly abnormal.

First the uterus contracts and often the only
external sign is agitation — the bitch will of-
ten look at her sides and generally seek out
a quiet corner to be alone and make her bed
if a whelping box is not available. Anorexia
(loss of appetite), and sometimes vomit-
ing, is commonplace during this prepara-
tory phase, which on average lasts 6-12

hours, although it can last up to 36 hours in
the case of first-time mothers. Concerned
owners can determine how dilated the
uterus is by inserted one or two fingers of a
gloved hand. The presence and position of
a puppy may also be verified this way.

The introduction of the first whelp into
the birth canal provokes visible contrac-
tions of the abdominal muscles (Ferguson
reflex), which complements the expulsion
efforts of the uterus and should result in the
breaking of the first bag of waters (allan-
toids) in less than three hours. The second
bag of waters (amniotic sac) holding the
whelp can then appear in the vulva (no
more than 12 hours after the first waters
break). If the amniotic membrane has not
ripped, mothers generally do this them-
selves within a minute of the expulsion,
severing the umbilical cord and licking the
newborn’s thorax, which stimulates the first
respiratory movements. Intervention at this
stage is only necessary in the event of reverse
presentation (around 40% of cases). In this
case whelping will take longer and it may be
necessary to help by lightly pulling the
whelp in line with the abdominal contrac-
tions. The puppy’s upper airways will have
to be checked for obstruction — common in
reverse presentations. They can be un-
blocked using an enema syringe or a nasal
aspirator. If this does not help, the use of
cold water or respiratory stimulants may
be necessary.

The afterbirth generally follows the whelp
within 15 minutes (except when the con-
tractions are intense) and is most often in-
gested by the mother. Subsequent whelps
follow at an interval of a few minutes to a
half-hour. An interval longer than two
hours is a sign of an abnormality, such as
primary uterine disorder (connected with
fatigue, hypoglycaemia or hypocalcaemia)
or secondary uterine disorder due to ob-
struction (lateral presentation, introduction
of two foetuses at the same time, congestion
of the birth canal). A medical or surgical in-
tervention will be necessary in this case.

© CERCA

The leaking of the mucus plug occurs around 24 hours
prior to labour.
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Use of a nasal aspirator; first in the puppy’s mouth
then in the nostrils, is a very good way of unblocking
the airways.
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Chronology

Prenatal examination

Week 8 of gestation

Precursor signs

D (-7) to D (0)

D (-2)

D (-4) to D (0)

D (-1) to D (0)
premature whelps born
before this date often suf-
fer from respiratory fail-
ure

D (0)

Labour

6to12h
(up to 30 h in first-time
mothers)

A few minutes to
3 h after the first
contractions

A few minutes to 4 h
between two births

Monitoring labour

Monitoring

Gynaecological
examination

Abdominal X-rays

Uterine ultrasound

Rise of milk (later in first-
time mothers)

Relaxation of the vulva

Drop of 1°C in rectal tem-
perature

Drop in blood proges-
terone < 2 ng/ml

Leaking of the mucus plug

Preparatory phase:
nervousness, uterine
contractions

Abdominal contractions
Birth of the first whelp
Tearing of the water bag

Rest
Expulsion and ingestion
of the placenta

Practical implications

Detects any obstacles to whelping
(especially in first time mothers)

Counts the foetuses, detects any
signs of foetal death, disproportion
between foetuses and mother,
positional problems

Assesses the vitality of the whelps

Plan labour

Isolate the bitch
Prepare her environment

Schedule any C-section

Imminent labour

Assess the dilation of the vagina

Intervene in the event of abnormal
times or unproductive contractions.
Birthing takes longer in the event of
reverse presentation.

Intervene in the event of uterine
fatigue without obstruction
(common in obese, ageing or
agitated bitches and at-risk breeds)

Medical interventions

Systematic use of oxytocin (a hormone that
stimulates contractions of the uterus),
which is naturally released by the posterior
pituitary gland, is strongly advised against.
The unconsidered use of oxytocin in the
absence of any exact diagnosis leads to the
following risks:

* Tearing of the uterus if the inertia is sec-
ondary to an obstruction

e Asphyxia of all whelps still in the mother
due to the premature constriction of the
afferent blood vessels of the umbilical
cord

* Complete lack of effect on the uterus,
which is naturally resistant to oxytocin
during periods of uterine relaxation
(around a half-hour after each birth), re-
sulting only in the manifestation of its
side-effects (notably diarrhoea)

* Relaxation of the posterior pituitary
gland, disrupting the secretion of milk

* Secondary eclampsia

Primary uterine inertia (i.e. without
anatomical obstructions) is common in
some predisposed females:

e Small (Yorkshire Terriers, Miniature
Poodles, small Greyhounds) or giant
breed bitches (Bullmastiffs, Dogue de
Bordeaux),

* Very calm (Basset Hounds) or overly
nervous bitches (Cocker Spaniels) dur-
ing labour

* Obese or ageing bitches
* Mothers of big litcers

In these cases, a calcium gluconate drip,
while monitoring the heart rate, is generally
enough to stimulate uterine contractions
again. Massage of the mammary glands
provokes automatic discharge of endoge-
nous oxytocin, which is preferable to ad-
ministration.

Surgical interventions

Obstetrical manipulations are very limited
in dogs, so an episiotomy (an incision made
at the opening of the vulva) or a C-section
are essential interventions if medical treat-
ments prove inadequate or the birth canal is
clearly obstructed. The disproportionate
size of the foetuses compared with the
mother is the main indication of a C-sec-
tion. They are common:

* In brachycephalic breeds: it is difficult for
wide, flat heads to move into the birth
canal and they are often the cause of lat-
eral presentation, when the head is folded
against the neck

* When the litter is overdue or only com-
prises two whelps: the size of the foetuses
becomes greater than the diameter of the
birth canal

¢ In miniaturised breeds

* When the father is much larger than the
mother

The viability of the whelps depends on their
maturity (which can be checked by meas-
uring the blood progesterone level), the du-
ration of unproductive contractions (leading
to the holding up and anoxia of the whelp
in the birth canal as well as any foetuses still
in the womb), the speed of intervention
and the type of anaesthesia used.

Post-natal care

If the bitch doesn’t do so, each newborn
should be guided to a teat so that it can
suckle and take in colostrum. The antibod-
ies in colostrum provide the puppy with
passive protection rather than the active
immunisation that follows vaccination or
infection.

If the number of puppies is lower than ex-
pected based on ultrasound, the missing
puppies can be located with a new ultra-
sound, avoiding an unnecessary C-section if
they are in the mother’s stomach. It is not
uncommon for a mother to ingest stillborns
along with placentas.

Some homeopathic products encourage
emptying and involution of the uterus.
Some simple hygiene precautions will help
to prevent infections of the uterus during
lochia discharge (normal greenish discharge
during the first three days after whelping).
Systematic use of antibiotics is unnecessary
from an economic, medical or health per-
spective. They can be absorbed into the
milk and affect suckling puppies, in cer-
tain cases causing the malformation of tooth
enamel, or contribute to developing antibi-
otic resistance by bacteria.
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Colostrum.

the breathing reflex.

Drying puppies off with clean or disposable towels also stimulates
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Regular weighing is a way of checking they are in good health.

e
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Suckling

In hormonal terms, the end of dioestrus (which corresponds to gestation or pseudopregnancy)

tion of colostrum then milk.

Lactation

Bitches that are not comfortable in
the maternity unit, unhappy with the
whelping box or anaesthetised ahead of a
C-section will typically be slow producing
milk. This can be managed by changing the
environmental conditions, giving a homeo-
pathic treatment or administering anti-vom-
iting medication to stimulate prolactin se-
cretion by the central nervous system.

Once the first puppies have been whelped,
milk production is maintained by a neuro-
hormonal reflex mechanism, as the sucking
or massage of the teats stimulates the secre-

is characterised by a drop in blood progesterone,a temporary rise in oestrogen leading to the di-
lation of the neck of the uterus and a rise in prolactin, the hormone that triggers the produc-

These hormonal variations are similar in gestating and non-gestating females, which explains
the frequency of pseudo-lactation. This is observed in packs of wild dogs, where it pri-
marily affects females with low hierarchical status, which are thus able to provide food
if the dominant females are unable to.This emphasises the importance of the mind
in triggering lactation, which is also true for many species of mammals.

tion of another hormone, oxytocin, which
in turn drives the milk towards the milk
ducts. This mechanism is naturally propor-
tioned to the number of suckled puppies,
ensuring that milk production is adapted to
the appetite of the puppies, whose health to
some extent has priority over the mother’s.

Milk production

Colostrum is the first substance secreted by
the mammary glands during the first two
days after birth. Colostrum has a completely
different appearance and composition to
milk. It is yellowish and translucent, so
much so that it can be confused with pus.

Average composition
of mother’s milk in dogs
(after Cloche, 1987)

Dry matter (g/kg) 220-250
Protein (g) 55-80

Fat (g) 50-90
Lactose (g) 30-40
Energy (kcal) 1,200-1,500
Minerals (g) 9-13

of which calcium (g) 1.5-3

and phosphorus (g) 1-2.5

Colostrum has a much higher protein con-
tent than milk. In addition to its nutri-
tional value, it also stimulates the puppies to
defaccate for the first time and provides
95% of the antibodies they need to fight in-
fection. In this way, mothers pass on their
immune memory to their puppies for a
term of between five and seven weeks, while
they are still unable to defend themselves
from infection.

The puppies are able to absorb these im-
mune defences for no more than 48 hours
after they are born. After this time, these an-
tibodies will be destroyed in the stomach
before absorption and will therefore be
completely ineffective. At that point, the
puppies’ only protection will be the anti-
bodies that were passed through their pla-
centas during gestation (no more than 5%).

An absence of colostrum can be compen-
sated for in various ways. Colostrum taken
manually from the mother or another bitch
— possibly frozen and defrosted at 37°C —
can be administered orally. IV administra-
tion of antiserum (specific antibodies

against parvovirus or distemper) is avail-
able in some countries but it provides lim-
ited protection against these diseases.
Otherwise, IV transfusion of serum from
the mother’s blood is an effective way of
transferring a wider variety of antibodies to
the puppy. Cow colostrum can be mixed
with the mother’s or formula milk. This
provides a certain degree of non-specific
local immunity, although it is a product
from another species and as such incapable
of protecting the puppies from canine dis-
eases or ambient bacteria.

After a few days the colostrum is replaced
by milk. Its composition depends on the
size of the breed (milk from large breeds has
a higher protein content), individual ge-
netic aptitudes and the teat (the rear teats
are more productive). On average, lacta-
tion continues for 6 weeks after whelping,
with production peaking around week 3.

Over the next few weeks, the decline in
milk production causes mothers to regur-
gitate food to supplement the diet of their
puppies, which spontaneously begin to

Modelling of the female’s lactation curve
(e.g. | 7kg female = 4 puppies)

milk production

45

MP = TP x 0.04
1.22 kg
P4=TPx 00l -
" - — time/days
A = A
TP=BWxC+ (N-4)o0 9

30.6 kg

TP = total production
MP = maximum production
P4 = production on day 4

Why is my dog producing milk when it has not whelped?

adl

The present-day dog’s ancient ancestor is
the wolf. In wolf packs only the alpha
(dominant) individuals whelp. This in-
creases survival chances, as even when
food is scarce the dominant wolves eat
first, which means that dominant females are able to suckle their

young.

When food is plentiful the female wolves lower down the hier-
archy eat well too and they also produce milk to help suckle the
young. This helps ensure that the young survive even if their
mother dies. Our dogs are fed very well and their food is of a gen-
erally high quality, which means that they are able to start pro-
ducing milk around six weeks to two months after heat, even if
they are not fertilised. This is a normal physiological process,
known as pseudo-pregnancy, which occurs in two of every three
females.The milk they secrete is almost transparent, white or a lit-
tle brownish.All of these secretions are normal.

Pseudo-pregnancies may be accompanied by enlargement of the
teats and behavioural changes (“adoption” of objects, aggressive-
ness, construction of a “nest”, nervousness, refusal to go out, fickle
appetite).While it is a normal physiological process, it should not
be ignored. It may lead to serious problems, such as mastitis and
tumours.The veterinarian needs to examine the dog to check that
it is not pregnant before deciding whether to start treatment or
wait until the problem clears up of its own accord. Early neuter-
ing is the best way to prevent pseudo-pregnancy if the female is
not going to be used as breeding stock or when its breeding days
are over. In some cases, recently neutered females can also man-
ifest this problem, if neutering is carried out at the end of the re-
production period.

Antonio Folch Mari, veterinary doctor

(Spain)

© Service de Reproduction-Ecole Vétérinaire d'Alfort
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Main nutrients

Water

Dry matter
Protein

Fat
Minerals
Lactose
Calcium
Phosphorus
Sodium
Potassium
Magnesium

Zinc

Amino acids

Lysine
Histidine
Arginine
Threonine
Cystine
Valine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine

Methionine + cystine

*in mg/100 g

Total milk production (in kg) = BW x [C + 0.1 x (N - 4)]

Comparison of Cow’s and Dog’s milk

Whole cow’s milk

(% of gross product)

85.5
12.5
3.33
3.78
0.75
4.54
0.12
0.092
0.048
0.157
0.012
0.38

(% of dry matter)

100
26.64
30.24

36.32
0.96
0.74
0.38

1.26
0.10
3.04*

Whole cow’s milk

(% of gross product)

0.26
0.089
0.12
0.15
0.026
0.23
0.084
0.21
0.35
0.17
0.17
0.11

BW = bodyweight of the female (in kg)
C = 1.6 for small breeds with adult weight less than 8 kg (e.g. Dachshund)
1.8 for medium breeds with adult weight |0-25 kg (e.g. Breton Spaniel)
2 for large breeds with adult weight more than 25 kg (e.g. Great Dane)
N = Number of puppies suckled

(% of protein)

7.81
2.67
6.01
4.5
0.78
6.91
2.52
6.31
10.51
5.1
5.1
33

Dog’s milk

(% of gross product)

78
22

0.25
0.19
0.05
0.10
0.012-0.02
0.9*

(% of dry matter)

100

34
4|
5.45
18.2
I.14
0.86
0.23
0.45

0.05-0.09

4.1%

Whole cow’s milk

(% of gross product)

0.35
0.20
0.44
0.32
0.11
0.38
0.14
0.335
0.93
0.27
0.33
0.35

(as % of protein
content)

4.38
2.5
5.5

4
1.38

4.75
1.75

4.19

11.63

3.38

4.13

4.38

Difference

(% by dry matter)

-74
+ 11
-0.55
- 18.12
+0.18
+0.12
-0.15
- 0.8l
- 0.02

+ 1

Difference

(as % of protein)

-343
-0.17
-0.5
-0.5
+0.6
-2.16
-0.77
-2.12
+1.12
-1.73
-0.98
+1.08

show an interest in the bitch’s food bowl.
This marks the start of a gradual weaning
process that eventually leads to the puppy
switching to a growth food around week 6.
The quantity of milk produced by a bitch
can be assessed by regularly weighing the
puppies before and after they feed. These
measures have enabled the establishment
of a growth curve, based on the parameters
that directly influence growth — size and
weight of the mother, number of suckled
puppies — and the proposal of an equation
to estimate how much milk the mother
passes on to the litter.

It is estimated that a female Labrador weigh-
ing 32kg that suckles eight puppies will
produce 2.4 times her own weight in milk
to raise the litter.

* Birth weight

The birth weight is an important factor for
forecasting the newborn’s survival chances.
Birth weight varies depending on the
breed (100-200 g in toy breeds,200-300 g
in medium breeds, 400-500 g in large
breeds and over 700 g in giant breeds).The
average weight of puppies varies depend-
ing on the size of the litter (the larger the
litter, the lower the average weight of the
individual puppies), infections (including
parasites) and environmental conditions
(cleanliness in the kennels and stress)

It is, however, very presumptuous to want to
encapsulate milk production in an equa-
tion, which ought also to take account of
such parameters as the temperature in the
maternity unit, the mother’s water con-
sumption, the size of the litter and the level
of stress. And these are just the main pa-
rameters.

This equation can, however, be used to pre-
cisely calculate the quantity of milk pro-
duced at peak lactation at 4% of total pro-
duction. This same female will therefore
produce around three litres of milk per day
at peak lactation, which naturally demands
a considerable nutritional adjustment to
avoid excessive weight loss during this most
testing and demanding part of the oestrous
cycle.

Weight gain in the puppy

* Weight gain

Weight gain is another important factor, as a
failure to put on weight can often be the first
sign of a general health problem.With this in
mind, it is worthwhile weighing each puppy in
the litter on scales that provide information in
ounces (grams) at birth, 12 hours after birth
and then on a daily basis for the first two
weeks. This data should be noted down so
that the puppy’s growth curve gain can be
monitored and any abnormality quickly de-
tected.

* What to do if a puppy does not put on weight or loses weight.

In general, a puppy that fails to gain any weight for two consecutive days should be moni-
tored very closely. The breeder needs to identify the cause of any slowdown in the puppy’s
growth very quickly. This may be linked to the mother if the whole litter is affected (inad-
equate or toxic milk) or to individual factors if only selected puppies are affected (cleft
palate, access to teats producing less milk and so on).

How to prepare
replacement milk

Example of a home-prepared recipe
to compensate for the temporary absence
of mother’s milk

Evaporated milk 270 g
Fresh cream 70¢g
9 eggs without shells 450 g
| egg with shell 56 ¢
Mineral water 154 ¢
Total 1000g

Puppies should normally gain around 2-4 g a
day for each kilogram of an adult dog of the
same breed (e.g. 50-100 g a day if the average
adult dog weighs 25kg). 10-12 days after birth,
the puppy should weight twice its birth
weight.

If weight loss of more than 10% of the birth weight
is observed, supplementation is recommended.
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Recipe for a lactating female

Ingredients (in g)
for 1,220 kcal ME/kg

Lean beef 450
Boiled rice 400
Carrots 150
Green beans 50
Bone meal 20

Composition by dry weight

Protein 31 %
Fat 20 %
Calcium 1.5 %
Phosphorus | %

Feeding lactating females

Unlike gestation, lactation significantly in-
creases the bitch’s nutritional requirements
due to the exceptional richness of the milk
(calcium, energy, protein) she gives to her
litcer (1,200-1,500 keal per kg of milk de-
pending on the breed and the day of lacta-
tion).

If the average energy value is 1,350 kcal/kg
of milk and the yield is 80%, the bitch’s en-
ergy requirements rise by 3 x 1 350/0.8 =
5,000 kilocalories per day at the peak of lac-

tation.

The priority during this period is to ensure
that the bitch receives food of adequate
quality and quantity to enable her to cover
the growth needs of her litter without weak-
ening herself. To do this, it is important to
make sure the supply (lactation) is suited to
demand (puppies’ needs).

In some cases, such as very prolific breeds
like the Irish Setter, finding the right balance
will be very difficult, bearing in mind that
demand is up to four times greater than
the bitch’s maintenance requirements.

During lactation, bitches need a highly
palatable food with a high-energy content to
meet their energy needs, so that the volume

© Duhayer/Royal Canin

can be limited. A bitch used to consuming
lkg of maintenance food cannot be ex-
pected to eat 4kg of the same food when
suckling her litter.

The majority of suckling females will be
perfectly well served with a highly digestible
food containing at least 30% protein, 25%
fat (by dry matter) and around 4,500
keal/kg. It is recommended that females are
able to feed ad libitum during lactation,
provided there is no risk of the food spoil-
ing or being contaminated by excrement.

Nutritional profile of a food for a lactating
female (dry matter):

Protein 30-35% — Fat 20-30% — Crude fi-
bre 1-2% — Calcium 1.5-2% — Phosphorus
0.9-1% — Vitamin A 10,000 IU/kg —
Energy 4,200-5,000 kcal/kg — Protein/en-
ergy ratio 75-85 /1,000 kcal.

The ideal solution is a complete starter-
type dry food that has the huge advantage
of covering the mother’s nutritional re-
quirements while also functioning as a per-
fect weaning food for her puppies.

To summarise, the following criteria must
be taken into consideration when selecting
a “lactation” food:

e Palatability, which primarily depends on
the quality and quantity of fat and animal
protein

* Digestibility, which permits the proper
assimilation of the feeding amount in a
reasonable volume (absence of abdomi-
nal ballooning after meals, smaller stools)

* Energy value, which needs to be high, ori-
entating the choice towards a dry food

* Protein quality and quantity, which must
cover the puppies’ skeletal and muscular
development

¢ Calcium, magnesium and vitamin D lev-
els, which have to be high enough to limit
the risk of eclampsia (convulsions during
lactation), especially among small dogs
with big litcers.

© UMES

In the event of the mother’s inability to produce adequate milk, the puppies will have to be given special formula milk  If the mother fails to do so, the area around the anus must
for puppies. If the litter is too large or the puppies are having trouble swallowing, intubation is an option,but it demands  be stimulated to trigger defaecation after every feed.

technical expertise.

The litter’s harmonious growth is naturally
a source of indirect information on the
quality of lactation and so on the mother’s
health. It is important to remember that a
balanced formulation is vital, as the addi-
tion of any supplement to compensate a
deficit risks at the same time disturbing the
absorption of other ingredients. Zinc defi-
ciencies due to the ill-considered addition of
calcium, or tetany during lactation related
to unregulated calcium supplementation,
are the most common examples in dog

breeding,.

Regardless of the quantity of food in the ra-
tion, females must never lose more than
10% of their healthy weight after one
month of lactation. A 10% loss is often un-
avoidable, but that weight must be put back
on in the months after the puppies have
been weaned.

Supplementary feeding

If milk production is insufficient to meet
the requirements of all puppies during the
first three months, as is often the case with
first-time mothers, it is advisable to provide
the whole litter with an artificial substitute
rather than isolating one or more individu-
als to feed them only artificial milk.

Palliative feeding

If the mother dies or produces no milk
(agalactia), insufficient milk (hypogalactia)
or toxic milk (mastitis) and the entire litter

needs feeding, special formula milk is avail-
able for puppies that will generally ensure
the puppies survive, with only slightly lower
growth compared with the average for their
breed (less than 10% difference) This can,
however, often be made up later by feeding ‘ ‘
them a weaning pap. The choice of powdered

formula milk is much more

appropriate, especially due
to the controlled lactose intake.”

Puppies feed spontaneously more than
twenty times a day and it will be difficult for
the owner to maintain this pace. It is
enough for the puppies to be fed every three
hours during the first week at regular times,
without interrupting sleep (over 90% of
the time in the first week), which is essen-
tial for attachment and assimilation.

Example of a formula milk feeding regime for a puppy
(complete Royal Canin formula milk)

Agein A‘!u::t
weeks welg
24 Mini Medium Maxi Giant
1-10kg 11-25kg 26-44kg >45kg
| x 8 3-10 ml 5-20 ml 10-25 ml 15-35 ml
2 x5 10-30 ml 15-50 ml 30-70 ml 40-80 ml
3 x 4 20-50 ml 35-90ml  60-120 ml  85-125 ml
4 x 4 25-60 ml  45-125ml  90-170 ml  120-190 ml
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“Rubbing the orphan against
the puppies in this female’s litter
will result in the puppy being
impregnated with an odour that
appears to favour acceptance.”

Although it is possible to modify cow’s milk
to better meet the puppies’ requirements,
the choice of powdered formula milk is
much more appropriate, especially due to
the controlled lactose intake.

As well as saving time and money, pow-
dered formula milk limits the risk of diar-
thoea in puppies, whose stomach acidity is
still too low to effectively sterilise the bolus.

After it has been reconstituted and heated to
37°C, the milk is fed to the puppies in a
bottle or by tube (urinary tube-type) if they
refuse to suckle. Intubation demands tech-
nical expertise. The use of bottled water is
recommended for reconstituting the milk,
which should be prepared just before ad-
ministration and not kept for more than a
few hours, and even then in the refrigerator.
If the milk is administered from a syringe in
the mouth, it should have a firmer consis-
tency like pap to stimulate the swallowing
reflex and limit the risk of it going down the
wrong way, or “false passage”, which can
cause bronchopneumonia.

There is a simple way to establish how
much formula milk the puppies will need:

* The energy value of a kilogram of
mother’s milk is around 1,350 kilocalo-

ries.

* A puppy needs 3-4 ml of mother’s milk to

gain one gram in weight.

© Lanceau/Royal Canin

¢ The maintenance requirement of puppies
in the suckling stage is more than two
and a half times greater than the mainte-
nance requirement of an adult dog of the
same weight.

So, a one-month old puppy weighing 3kg
(adult weight 22kg) will need to put on 6
grams per day for every kilogram of its fu-
ture adult weight, which works out at 130
grams per day. To do so, it will have to con-
sume 4 x 130 = 520 g of milk per day or ap-
proximately 0.52 x 1,350 = 600 kcal.

Adoption by a suckling female

To avoid artificial feeding altogether, which
is obviously preferable, the puppy can be
“offered for adoption” to a female in the ap-
propriate lactation stage, even in the event
of pseudo-lactation.

Rubbing the orphan against the puppies in
this female’s licter will result in the puppy
being impregnated with an odour that ap-
pears to favour acceptance. While the pup-
pies are not especially attached to their
mother during the first two weeks after
whelping, mothers are well able to recognise
their puppies.

From week 3, you can gradually get the
puppies used to a growth food in the form
of a lukewarm pap alongside the mother’s
milk, production of which will begin to
decline. Some puppies instinctively start to
develop an interest in their mother’s own
food, starting to lap and imitate her feeding
behaviour.

Just like fledglings that are fed crop milk,
some puppies demand maternal regurgita-
tions at this stage. Taken together, these
observations show that it is time for wean-

ing.

Physical development

We might compare a puppy’s physical de-
velopment with that of a building site.
There has to be a blueprint (nervous sys-
tem), before the machines (skeleton) are
brought in. In order to make everything
function, we need labourers (muscles), who
expect health and safety protection (fat).

While this is of course oversimplified, since
these stages occur gradually and simultane-
ously, it nevertheless serves to emphasise
the risks associated with each stage of the
puppy’s development.

In particular it illustrates:

* The inadequacy of energy reserves in pup-
pies at birth, since fat deposits are formed
late in development, despite being the
puppy’s main method for storing energy.
Puppies can only rely on low reserves of
glycogen (in liver and muscles) to cover
their needs during the first twelve hours or
so after birth and will therefore be de-
pendent on external heating sources until
the development of the shiver reflex (after
six days), the growth of adipose tissue
(end of the third week) and the processes
of temperature regulation.

* The variation in eating requirements from
one breed to another and of a single indi-
vidual through the different phases of de-
velopment. The body structure changes
during growth: water and protein levels
drop in favour of increased storage of fats
and minerals.

* Obesity, which threatens small breeds far

earlier in life than large breeds.

Most breed clubs have average growth
curves for males and females that help to
contextualise the weight development of a
puppy from birth to adulthood. Depending
on the breed and sex, the weight of a new-
born puppy can vary between 70-700
grams. After post-birth weight loss, which
must not exceed 10% on the first day, a
puppy normally grows very quickly at a
rate of 5-10% per day in the course of the
first few weeks. Growth can be monitored
by weighing the puppy at the same time
every day. Large-breed puppies, whose adult
weight is 100 times their birth weight, need
very close attention.

Generally speaking, a puppy that fails to
gain weight two days in succession requires
close monitoring. The breeder should en-
deavour to identify the cause of any in-
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First steps in the puppy’s
development

The construction and maturation of
several tissues drives the puppy’s
growth. These tissues are different in
nature and do not grow at the same
rate or at the same time, which ex-
plains the variation in the nutritional
needs of puppies in terms of both
quality and quantity.

Development of minimal rectal
temperature in puppies

Birth 35.5°C +£0.5°C
Week | 37°C
Week 3 36-38°C

38.5°C (adult

SALESES temperature)

© Duhayer/Royal Canin
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System

Eyes

Ears

Digestive

Circulatory

Respiratory

Neuromuscular

The different steps in the puppy’s development

Age

0-13 days

5-14 days

3-4 weeks

0-5 days

10-14 days

3-4 weeks

4-5 weeks

5-6 weeks

0-4 weeks

0-1 weeks

1-2 weeks

3 weeks

Birth

5 days

14-16 days

20 days

22 days

Development steps

Eyes still closed

Eyes open

Normal vision

Closed ear canal — poor hearing

Opening of the ear canal (complete typically
on day 17)

Abundance of flaky cells during the week
following complete opening

Eruption of the canines

Eruption of incisors | and 2,and premolars 2 and 3

Eruption of incisor 3 and premolar 4

Heart rate between 200 and 250 beats per minute

Respiratory rate between 10 and |8 breaths per
minute

Respiratory rate 36 breaths per minute

Respiratory rate between 16 and 32 breaths
per minute (adult rate)

Sucking reflex present
Perception of pain through skin

Front limbs able to bear the weight of the body

Hind limbs able to bear the weight of the body

Ability to sit

Normal movement

stance of stunted growth as quickly as pos-
sible. It may have something to do with the
mother if the whole litter is affected (in-
sufficient or toxic milk) or with individual
factors if only individual puppies exhibit
growth delay (cleft palate, access to teats
and so on).

Other parameters worthy of regular moni-
toring in this period when morbidity and
mortality can appear suddenly are whining,
feeding and the behaviour of the mother,
the puppy’s vitality, rectal temperature and
state of hydration.

Behavioural development

Prior to weaning, the mother — much more
than the father — participates actively in
the puppies’ physical and behavioural de-
velopment. This is a decisive factor in their
development into well-balanced puppies
that will be able to integrate into a new so-
cial environment when the time comes.

Without going into all the steps in the
puppy’s development, bearing in mind that
their chronology is different depending on
the breed (small breeds develop earlier), a
good number of mistakes and disappoint-
ments can be easily avoided through a sim-
ple understanding of when the puppy is
receptive to training and when it is not.

The puppy is not born with a fully devel-
oped nervous system. It is blind and deaf,
with a very rudimentary sense of smell and
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its nervous system is mostly lacking the
myelin that forms an insulating sheath
around many nerve fibres, increasing the
speed at which impulses are conducted.
Knowledge of the different steps in the
puppy’s motor, physiological and sensory
development plays a part in the early diag-
nosis of some disorders, but above all, it
helps orient the puppy in the direction of
their future use.

This means that deafness can be screened in
predisposed breeds (Dalmatians, white Bull
Terriers, dogs with merle coats or with a lack
of pigmentation) from week four.

Generally, in the first two weeks, it is
enough to check that the bitch has normal
maternal instincts (especially how she
grooms the puppies to stimulate their de-
faecation and urination reflexes) and to su-
pervise feeding to ensure that the less spir-
ited or more submissive puppies also get
the opportunity to feed from the rear teats,
which provide milk richer in nutrients. The
puppies’ nails may need to be checked as
they can sometimes injure the teats, which
may cause the bitch to refuse to let the pup-
pies suckle.

Behaviourists generally divide the puppy’s
process of maturing into four successive
stages.

———

Antenatal period

The foetus is not completely isolated from
the outside world in the uterus. The devel-
opment of ultrasound scanning techniques
has made it possible to observe their reac-
tions when palpating the bitch’s trans-ab-
dominal region from the fourth week of
gestation. That shows that their tactile sense
develops very early and they may even be
sensitive to the breeder stroking their
mother. Similarly, the puppies may feel the
bitch’s stress, which could cause miscar-
riage, intrauterine growth retardation, im-
mune deficiencies or even learning diffi-
culdies after birth.

While smell does not develop until after the
puppy’s birth, taste is developed earlier. It
would appear that the food consumed by
the mother during gestation could form
the puppies’ future food preferences.

Neonatal period

The neonatal period extends from birth
until the puppies open their eyes. It is often
known as the vegetative phase as, externally,
most of a pup’s life seems to be dominated
by sleep and a few reflex activities. The
puppy reacts only to tactile stimulations
and moves towards sources of warmth by
crawling, which is made possible by the de-
velopment of its nervous system. The
myelin sheaths develop first at the front and
then at the rear, which means the puppy can
use its forelimbs before it can use its hind
limbs.

During the neonatal period, the
mother and her litter need no more
than a warm and reassuring mater-
nity unit. If the bitch’s ma-

ternal instinc seems

to be lacking or
the litter is
small, the
mother’s

© Labat/Royal Canin
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tactile stimulation of the puppies could be
complemented by checking their reflexes
(defaccation, urination, feeding, taste edu-
cation). Other stimulation (music, toys,
colours and so on) sometimes found in
breeding establishments should be limited at
this age as they merely disturb the litter’s
sleep.

Transitional period

Also known as the ‘waking phase’, the tran-
sitional period starts when the eyes open
(around 10 to 15 days) and ends when the
puppy begins to hear, i.e. reacts to noises (in
the fourth week). While sight is still not
fully developed at this stage, the continua-
tion of such behaviours as burrowing and
tactile exploration will suggest possible sight
problems.

During this period, puppies usually start to
explore, play, follow their mother and recog-
nise their immediate family (imprinting).
The owner can take the opportunity to ac-
custom the puppies to humans being
around by playing with them and generally
touching them. The puppies will grow to
recognise and feel safe around human
odours.
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Socialisation period

As its name indicates, in the socialisation pe-
riod puppies learn to live with others. It
begins with a period of attraction (nothing
scares them), generally followed by a period
of aversion (fear of anything new). Puppies
will gradually learn to communicate and
acquire a sense of hierarchy by interpreting
the reprimands and olfactory or postural
signals of the mother.

If, due to lack of time or observation, full
advantage is not taken of a puppy’s period
of attraction (generally 3 to 9 weeks) to get
it used to its future environment, it will be
far more difficult to eliminate any bad
habits later on.

It is advisable to make the most of this pe-
riod when the puppy is extremely sensitive
and malleable to:

* encourage contacts with future owners
(particularly children) if it is to be a com-
panion animal, and other people and an-
imals it will have to tolerate (mail deliver-
ers, people in uniforms, people from
different ethnic backgrounds, cats, sheep
and so on).

This three-day old puppy has a reflex to lift its hindlimbs.

© Zabel/Royal Canin

e Accustom it to stimuli it will encounter
(noises, clothes smells, gunshots if it is to
be used as a setter, pointer or other type of
gundog, cars, helicopters, vacuum clean-
ers and so on).

* Help it to learn the hierarchy by, where
necessary, ensuring it adopts submission
postures (pinning it down on its back or
taking it by the scruff of its neck). The
same method can also be used to rein-
force desired behaviour and teach the un-
desirability of inappropriate behaviour.
Praise and reward appropriate behaviours.

* Increase play activities between puppies
and sanction those that fail to control
their biting.

* Observe its behaviour so as to be able to
advise buyers on its character. The ten-
dency to dominate is easy to spot at this
stage during play, simulated mating and
mealtimes. In some breeds — especially
Cocker Spaniels and Golden Retrievers —
aggressiveness may even be a reason to ex-
clude the dog from shows and competi-
tions due to non-conformity with the

breed standard.

© Zabel/Royal Canin

This four-day old puppy scarcely has this reflex any longer.
Puppies that develop normally lose this reflex after five
days.

Many natural aptitudes can be acquired
during this period, especially if the mother
is already used to such stimuli and therefore
has a calming effect on her litter during the
period of aversion.

It is always a good idea to recommend a
puppy that will suit the future owner’s sit-
uation (see Campbell tests) and provide ad-
vice on socialisation, complemented with
veterinary leaflets & information during
the purchase consultation. To ensure that
the dog does not grow too attached to its
owner — which can lead to it running amok
when it is left alone — it is advisable to refer
to the spontaneous natural breaking of the
attachment between mother and puppy
prior to puberty.

© Zabel/Royal Canin
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This three-day old puppy has a reflex to touch the ground
with its front feet first, followed by the back feet.

VWeaning

Weaning is a crucial period in the life of
any animal, because it is the moment
when it starts to gain its independence.
In strictly dietary terms, it is a phase of
digestive transition, a gradual physio-
logical development enabling the puppy
to slowly pass from a liquid milk diet
(mother’s milk or formula) to a solid
growth food. At this stage, the food
must be adapted to the development of
the puppy’s digestive functions and not
vice versa.

Development of the puppy’s
digestive capacities

The puppy’s growth is marked by many
gradual changes, including those to its di-
gestive capacities. For instance, the quantity
of enzymes able to digest lactose gradually
decreases, while the ability to digest cooked
starch develops much more slowly. These
variations explain why some puppies do
not tolerate cow’s milk (which contains
three times as much lactose as dog’s milk)
and that simply reducing the quantity given
to a puppy stops diarrhoea triggered by the

saturation of its lactose digestive capacities.

This development is essentially determined
by the genes and has little to do with any
imposed dietary habits. It concerns the ma-
jority of the digestive enzymes, without
which digestion would not be possible.

Choosing the weaning period

The topping out of milk production natu-
rally imposes the beginning of the weaning
period. Having reached maximum produc-
tion, mothers are no longer able to meet the
growth requirements of their puppies.

In small breeds, lactation covers the most
intense part of the growth period of puppies
and therefore meets their maximum re-
quirements. Medium and large breeds, on

the other hand, are denied the nutrients
they need at a critical moment in their
growth, as their mother’s milk production is
unable to meet their requirements.

So, while gestation and lactation make more
demands on small breed females, the risks
facing the puppies are greater for large and
giant breeds.

It is not uncommon to see a mother regur-
gitate food (which she partially predigests)
for puppies aged four weeks. Around a week
later the puppies’ milk teeth start to erupt
and the mother begins to rebuff their at-
tempts to feed because of the pain these new
teeth cause her.

How to wean puppies

However it is done — naturally or artifi-
cially — weaning must be a gradual process,
commencing around week three and ending
around week seven or eight. During this pe-
riod mothers gradually disassociate them-
selves from the puppies, asserting their right
to eat first. It is better not to completely sep-
arate the puppies from their mother before
this time to avoid increasing their stress at
an already difficult moment. The puppies
could, for example, be isolated gradually
during the day and returned to the mother
at night.
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“The topping out of milk
production naturally imposes
the beginning of the weaning

period.”
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Differential growth of a puppy
and pathological risks

Weaning period
1

1
1
' adipose tissue
1
1
1
1

bone tissue muscle

. Breeds maturing early = small breeds
nutritional risk: obesity

Breeds not maturing early = large breeds
nutritional risk: bone problems

The various tissues in the body do not grow at the same
rate. Bone tissue develops fastest, ensuring a gain in
size. The muscles develop slowest, although they speed
up around puberty.A large breed dog therefore naturally
has little muscle mass.

The weaning process should be slow and
gradual, along the following lines:

* At the beginning of week three, give the
puppies formula milk (not cow’s milk) in
a bowl. A few “baths” are unavoidable, but
they will also start to lap at the milk.

e After four days, start mixing a special
weaning food in with the formula milk, in
increasing quantities, until the start of
week five.

* From week five, the puppies should only
receive this weaning food, until week
seven, when it should be gradually re-
placed by a complete dry growth food.

The nutritional requirements of weaning
puppies are comparable to mothers’ at the
end of lactation (when they reconstitute
their reserves), which makes the owner’s
work much easier.

If the owner does not have access to wean-
ing pap, an alternative is to mix some puppy
kibbles with lukewarm water and formula
milk. As weaning progresses, less and less
fluid should be added, until, at the end of
the weaning period, the puppies are eating
the kibbles in their original state.

Clearly, the ideal solution is a complete dry
food that meets the suckling female’s nutri-
tional requirements, while also serving as a
weaning food for the puppies, given that the
nutritional requirements of mother and
puppies are comparable at this stage. This
starter food must be physically tailored to
young puppies (kibble size, shape, form and
hardness) and highly palatable, with a high
energy and protein content, alongside clays
and fermentable fibre (such as fructo-
oligosaccharides) to improve digestion, and
antioxidants, which ensure the puppies ac-
quire a good level of immune protection.

If the food is prepared by the owner a min-
eral supplement will always have to be
added in the form of eggshell or bone pow-
der to ensure bone mineralisation is not
hampered. The quantity needs to be fine-
tuned every day, which is why the practice
is very unusual and not recommended these
days.

Conversely, the addition of a mineral sup-
plement to balance complete prepared food
can lead to early and irreversible calcifica-
tion, which will seriously compromise the
puppies’ growth and future health.

Successful weaning is made simple by fol-
lowing these steps, giving the puppies the
best possible start for the growth phase.

“If the food is prepared

by the owner a mineral
supplement will always have to
be added in the form of eggshell
or bone powder to ensure bone
mineralisation is not hampered.”

Overindulging a puppy is not a kindness

Owners have a major part to play in the development of their puppy.The growth
period is the most critical in the puppy’s life,impacting on everything that follows.
The period following weaning, which is when the puppy is most likely to find it-
self in new surroundings, is the most intense the puppy will experience and as such
it is a time of high pathological risk. In this period, the puppy needs to meet its nu-
tritional needs, it needs to be vaccinated and it needs to develop the right be-

haviour.

A crucial period

This growth period is characterised by var-
ious demands:

* Growth itself: weight gain, gain in size
and speed of growth (weight gain per unit
of time).

* Acquisition of the conformation and the
various characteristics of the adult. This is
related to the speed of development, en-
abling the adult stage to be reached more
or less quickly depending on the puppy’s

eventual adult size.

The start of this period is also a time when
the puppy is separated from its mother for
good and given a new home by a new
owner, which involves important changes in
terms of feeding, lifestyle and emotional
relationships.

Small, medium, large or giant in
adulthood, puppies grow at
different rates

Although they are all members of the same
species, different dog breeds can be poles
apart in terms of size and weight (from
Chihuahuas to Great Danes) and nutri-
tional requirements. These differences really
come to the fore during the growth period.

Puppies are not all at the same stage of de-
velopment when they are born

A puppy’s birth weight depends on the size
of the parents. A Great Dane puppy weighs
in at about 600 g, while a Chihuahua
puppy hits the scales at just 90 g. No sur-

prise there, then. But comparing these
weights to the mother’s weight, it becomes
clear that the giant-breed puppy weighs
around 1% of its mother’s weight, while the
small-breed puppy weighs just over 6% of
its mother’s weight. The giant breed is thus
at an earlier stage of development. Small
breeds are considered to mature early and
large breeds to mature late. This means that
the puppies are weaned and adopted at dif-
ferent stages in their growth, which clearly
shows that the size of the breed has a major
influence on how its growth should be
managed, from the moment it is born.

Large breeds grow faster and
longer

Puppies do not grow in linear fashion. Their
daily weight gain varies with time, rising af-
ter birth to reach a plateau of variable du-
ration before falling as the animal ap-
proaches maturity (adult age and weight).

These reference curves show that at birth
and during weaning small breed dogs,
which combine slow growth and very early
development, are already well developed in
terms of weight and size compared with
their expected adult weight. The growth-re-
lated risks will therefore be different during
the period of adoption until adulthood:
bone growth will be almost complete in
small dogs, so dietary mistakes will have less
impact on the skeleton. On the other hand,
large-breed dogs will be more sensitive to
the risk of developing a bone or joint dis-
ease, as they will continue growing for sev-
eral months.

© Duhayer/Royal Canin
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fashion. Their daily weight gain varies
with time.”

uppies do not grow in linear

Weight gain curves of various breeds

Average weight (kg)
(males and females combined)

60
Great Dane
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German Shepherd
30

Setter
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Pekingese
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2 months 30 months
weaning
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For example, a small-breed dog reaches
50% of its adult weight within about 3
months, while a large-breed dog takes 5-6
months to do the same. A Poodle takes 8
months to reach its adult weight, by which
time it is 20 times its birth weight. But a
Newfoundland does not stop growing un-
til anywhere between 18 and 24 months, by
which time it is 100 times its birth weight

A puppy’s growth is differentiated:
not all tissues develop at the same
speed

The tissues do not develop at the same
speed in the body during the growth phase.
Bone tissue grows fastest, causing the
puppy’s stature to grow quickly in the first
few weeks of adoption, which will certainly
be noticed by owners. Muscle mass will
grow more slowly than bone, which is why
large-breed dogs look thin when they are
young. The muscles develop strongly during
puberty under the influence of the sexual
hormones. This is important to remember,
because it explains the different risks during
growth of small and large dogs. Excessive
weight gain should be avoided as it increases
the risk of the immature skeleton being de-
formed. A large-breed dog needs to grow
relatively slowly. A slightly restricted diet
will slow down growth without affecting the
final size of the animal. Large dogs therefore
need a specially formulated food that sup-
ports longer, more tempered growth.

The main concern for small-breed dogs,

whose growth is much more advanced and
slows rapidly, is not the skeleton but obesity.

The puppy’s specific nutritional
needs based on its size

Generally speaking, the formulation of a
puppy’s food must take account of:

e the variety of breeds and growth curves

e the ability to properly digest the food,
which can sometimes lead to digestive in-
tolerance to well-balanced foods.

Great Dane males at various stages of growth

50% of adult weight

Height at the

withers in cm
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Puppy at 2 months: 5 months: 70 cm, 36 kg
42 cm, 12 kg

80% of adult weight

© Renner © Psaila
8 months: 75 cm, 58 kg Adult: 80 cm, 70 kg

Bone mainly grows during the first few months of growth.The second phase involves muscle development until
adult weight is reached. Accordingly, large and giant breed puppies are naturally less muscular prior to puberty.

A dog takes energy from the food it con-
sumes. This energy is first and foremost
used to maintain its tissues and carry out its
vital functions (breathing, heart beats). This
is referred to as the basic energy require-
ment. Puppies also need energy to grow
and to play. This is referred to as the main-
tenance energy requirement. If the dog
takes in more energy than it expends, it
will store the excess in its adipocytes, which
are specialised fat storage cells. Dogs are ca-

pable of storing fat in this way at any stage
of their life.

Whatever the puppy’s breed or size, it al-
ways has greater energy and nutrient re-
quirements than an adult per kilogram of
body weight. It needs energy for mainte-
nance but also for making new tissue (bone,
muscle, blood, skin, hair), which makes it
bigger. Its protein, mineral and vitamin re-
quirements are also greater than an adults,
so it is not possible to feed a puppy food for-
mulated for an adult without risk.

Puppy food must contain a high protein
content, even more so in the case of large
breeds (more than 30% by dry matter of the
food for small breeds, 37-38% for large
breeds), and it is essential that the protein is
a high quality one. Young dogs are much
more sensitive to insufficient protein in-
take than adults. Protein deficiency can lead
to stunted growth, an irreversible confor-
mation disorder, anaemia, a fall in blood

© Duhayer/Royal Canin

Ingested energy (calories)

proteins and antibody deficiency resulting
in a much higher susceptibility to disease.
These are all situations that compromise

the dog’s life.

Calcium and phosphorus intake must be
rigorously controlled to prevent serious
bone disease (nutritional secondary hyper-
parathyroidism), which is the non-mineral-
isation of the skeleton. This is a familiar dis-
order among puppies fed exclusively with
meat or a home-prepared ration without
mineral supplementation. Furthermore,
large-breed puppies are more sensitive to ex-
cessive calcium intake than small breeds.
So, unless the veterinarian recommends it,
supplementing calcium or any other min-
eral or vitamin can lead to serious bone dis-
ease. Complete puppy foods factor in spe-
cific growth requirements and particular
sensitivities based on the size of the ani-
mal. A food must contain between 1.3%
and 1.6% calcium and between 1% and
1.3% phosphorus by dry matter, depending
on energy concentration and the size of the

dog.

The digestive capacities of puppies and
adults are different. Puppies are also very
sensitive to the ingredients in the food they
are given. For example, puppies have a lim-
ited tolerance to starch. The younger the
puppy, the greater the intolerance (new-
borns cannot digest starch, but they have no
problem digesting the lactose in mother’s

milk).

Expenditure
due to growth

Basic expenditure
(temperature,
breathing)

The puppy’s capacity for digesting starch
improves with time, as the quantity of
starch in its food increases. Too much starch
too early will put the puppy at risk of diar-
rthoea.

The composition of food for puppies will
accordingly have common characteristics
regardless of the breed: high energy density
(energy per kg), high concentration of all es-
sential nutrients compared with food for
adults and an upper limit in terms of starch
content.

However, the size of the breed entails par-
ticular adjustments. A large puppy eats
more than a small puppy in real terms, but
not on a kilogramme for kilogramme basis,
which makes things difficult.

Expenditure due to activity

66,

Storage of excess energy
(adipose tissue)

Food provides energy to maintain basic functions, ensure growth
and cover activity. All excess energy is stored in the form of fat.

dog takes energy from
the food it consumes.”
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Kibbles for puppies are adapted to the size of the

animal to improve consumption and minimise
rejection and wastage: (a) for small puppies, (b)

for medium puppies, (c) for large puppies and (d)

for giant puppies.

A 20kg puppy takes in just 1.5 times more
energy than a 10kg puppy of the same age.
If they consume the same food, the former
runs the risk of developing a calcium defi-
ciency, so the food for the large-breed puppy
must contain a higher calcium concentra-
tion.

As well as composition, kibble size, shape
and hardness must also be adapted to suit
the size of the puppy. At three weeks, a
Terrier weighs 2-3kg, whereas a giant-breed
puppy weighs around 20kg, which clearly
means that their jaws will be different.
Given that dry food is better suited to pup-
pies, the smaller dog will have trouble grasp-
ing a medium-sized kibble in its jaws, while
a giant one will waste a lot of kibbles. The
most sensible solution is to use kibbles that

What should | do to ensure the safe growth of puppies?

For the safe growth of a puppy, the food and the space in which it has
been born and grows are very important. The space should be quiet
and warm. The bitch should be fed with 2 high caloric meals per day,
to maintain the health of herself and her infants during pregnancy.

In the 3" week, a suitable milk substitute can be given to the puppies.
After the 4* week, the puppies can eat dry food soaked either by using water or milk.

After vaccination has been completed (12 week), puppies should have access outdoors

to get socialized.
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Mr.Yiannoulis
German Shepherd breeder in Athens
(Greece)
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are specifically adapted to the size of the jaw.
The breed also has an impact on how long
a growth food is given to the puppy: 8-10
months in small breeds, 10-14 months in
medium breeds, 14-20 months in large
breeds and 16-24 months in giant breeds.

Feeding the puppy properly

The puppy must be fed properly to ensure
that it does not develop any growth-related
disorders. The important criteria here are
quantity, quality and nutritional balance.
The puppy must not eat too much or too
liccle. It should never be given too much to
eat just to “make it happy”. It is important
to remember that its growth should be
properly paced, especially if it is a large-
breed puppy.

Dry, wet or home-prepared?

Wet processed food, which comes in cans or
sachets, and food prepared at home are
more likely to lead to overconsumption,
due to their high palatability, so they should
be fed with careful attention to feeding
amounts. In fact, home-prepared rations
should only be given if they are prescribed
by a veterinarian, because the mixture of
meat, vegetables and rice or pasta will not
provide a proper balance of minerals and vi-
tamins, which poses a threat to the animal’s
health. Random supplementation is also

risk-filled.

The best results are achieved with kibbles or
soups, because the puppy regulates its daily
consumption and the owner is able to meas-
ure out the right feeding amount with
greater precision. Dry food is also less ex-
pensive per kilogram and more hygienic, be-
cause it keeps longer.

At the end of the growth period, it is rec-
ommended that the dog makes the transi-
tion to a food formulated for adults, most
often a maintenance food adapted to the
size of the animal. Maintenance food has a
lower energy, fat and protein content than
puppy food. Obesity is the greatest risk, be-
cause the consumption of a high-energy
food exposes the adult dog to the risk of
weight gain unless it is very active, which
tends not to be the case with sedentary
companion dogs.

© Duhayer/Royal Canin

Quantity and distribution

Ideally, growth curves should be used to
work out the quantity of food to be given to
the puppy, based on its weight. The puppy
therefore needs to be weighed regularly so
that any deviation from the growth curve
can be quickly addressed. There is also a
simple way of finding out whether the
puppy is overweight: place a hand flat on
each side of the thorax (around the ribs) and
move them towards the back without ap-
plying pressure. All the ribs should be eas-
ily discernable. This technique can be ap-
plied at any age.

The number of meals changes as the puppy
grows older. In the weeks immediately fol-
lowing weaning and during adoption, the
puppy should be fed four times a day. This
is reduced to three meals, then two midway
through the growth phase, although there is
no hard and fast rule for this: it all depends
on the animal’s appetite and the availability
of the owner.

Specific diseases

Given that the formation of new tissues is
rapid and intensive, the growth phase is a
very demanding time and more so for large-
breed puppies for which it is longer. Puppies
are susceptible to specific diseases when they
are growing, some of them nutritional in
origin and so completely avoidable.

This is where preventative medicine comes
into its own. This covers various areas, in-
cluding nutrition, vaccination, behaviour

and parasite control. Nutrition is the
branch of science that deals with nutrients
and health. Any dietary imbalance — be
that excess or deficiency — will produce
shorter-term or longer-term effects on the
animal’s health, which will have an impact
throughout its life. The consequences of
poor diet are mainly related to bones and
joints.

Bone disorders

Bones are constantly being renewed in both
puppies and adult dogs. Furthermore, in
the growth stage, new bone is created by
specialised cells, which means that puppies
are subjected to two phenomena that need
to be perfectly orchestrated in time and
space. The body needs different materials to
complete both tasks. The formation of bone
is tightly regulated by hormones, but also by
nutrients (particularly calcium and vitamin
D). Any nutritional issues can thus have
adverse consequences for bone growth and
hardness.

Duwarfism and stunted growth

Growth can be disrupted permanently in a
number of cases:

¢ Chronic malnutrition due to a lack of nu-
trients in the diet

* Intestinal parasitism

“Bones are constantly
being renewed in both
puppies and adult dogs.”

There is a simple way of finding out whether the puppy
is overweight: place a hand flat on each side of the thorax
(around the ribs) and move them towards the back
without applying pressure.All the ribs should be easily felt.
If not, the puppy is overweight.
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* Hormone dysfunction (pituitary dwarfism
caused by a lack of growth hormone and
hypothyroid dwarfism caused by defi-

ciency of thyroid hormone)

* Genetic disorders in the
synthesis of cartilage or
bone

In practice, a puppy whose
growth is stunted should be
examined by a veterinarian at

the earliest opportunity so
the cause can be identified
and, where possible, treated.

Calcium deficiency:
nutritional secondary

hyperparathyroidism

This is the most common defi-
ciency disorder among puppies because it is
due to a diet that is mistakenly regarded as
ideal: the home-prepared diet. A mixture of
meat, vegetables and rice or pasta will always
contain too lictle calcium, as well as leading
to an imbalance between calcium and phos-
phorus. Bone is 99% calcium, but meat
contains virtually no calcium, although it
does contain phosphorus. Only the proper
intake of calcium together with correct bal-
ance between calcium and phosphorus will
ensure that bone grows normally. Without
calcium, bone is unable to calcify. At the
same time, if calcium intake is inadequate,
the body will leach calcium from existing
bone, resulting in the decalcification of the
skeleton.

These two phenomena lead to a discase
characterised by bone and ligament disor-
ders. The puppy’s bones will soften and be
deformed under the weight of the animal.
This will be painful for the puppy.
Weakened bone can break for no apparent
cause, so-called “greenstick” fractures, which
are very difficult to treat given the softness
of the bone.

Treatment is simple and the results can be
rapid and dramatic. A normal calcium in-
take and the correction of the balance be-
tween calcium and phosphorus can be
achieved by adopting a diet of complete
prepared puppy food, although some bone
deformation may be irreversible.

Rickets

This is a well-known disease in human
medicine and also affects dogs, although it
has become extremely rare. It is charac-
terised by imperfect bone calcification as a
consequence of vitamin D deficiency. Bones
need vitamin D to be able to calcify.
Vitamin D needs to be provided to dogs in
their diet as they do not synthesise it via the
skin in sunlight as humans do.

Other nutritional deficiencies

Many nutrients impact bone growth, al-
beit not to the same degree as calcium or vi-
tamin D, and a deficiency can result in
long-term disorders. Vitamin A is essential
to skeletal development during growth and
a deficiency will lead to shortened or de-
formed bones. It is worth noting, however,
that vitamin C does not prevent bone dis-
orders in growing puppies.

Excessive vitamin D intake:

hypertrophic osteodystrophy

In nutrition, you can often have too much
of a good thing. Too much vitamin D is
toxic and can lead to demineralisation of
bone and calcification of soft tissues. The
bones will “swell up” causing the puppy to
limp. Unfortunately, excessive intake of cal-
cium and vitamin D is much more com-
mon than it should be, especially in large-
breed puppies. Hypertrophic osteodystro-
phy is virtually irreversible.

It is worth reiterating that a complete
growth food specially formulated to suit
the size of the puppy does not need to be
supplemented with extra minerals or vita-
mins. Excessive calcium intake is still too of-
ten regarded as a way of straightening ears,
but ears are composed of cartilage and so are
not meant to calcify, which means that cal-
cium is totally ineffective, although it will
have a detrimental effect on the skeleton.

Excessive vitamin A intake

Vitamin A is fat-soluble vitamin that accu-
mulates in the liver. Excessive vitamin A
intake is much less common among dogs
than it is among cats, due to certain bad
habits indulged by cat owners, such as the

© Labat/Royal Canin

regular feeding of liver. Hypervitaminosis A
among dogs is most often due to daily in-
take of cod liver oil, which contains around
2000 international units (IU) of vitamin A
per gram. The unnecessary vitamin A
blocks calcification and ossification, causing
the shortening of long bones and bone de-
formation. This process is generally irre-
versible.

Joint disorders: osteochondrosis

In the joints, bone ends are covered with
cartilage, which helps them to move in re-
lation to each other. Puppies are affected by
various joint disorders, with large breeds
more commonly affected. Disorders in-
clude painful cartilage hypertrophy, joint
deformation and radius-curvus syndrome.
Some very painful chronic limps cause the
cartilage in the joint to crack. The classical
case is the shoulder in Labradors.

Besides large-scale excessive calcium intake,
overall excessive food intake is a major ag-
gravating factor here. Excessive energy in-
take leads to the puppy gaining too much
weight, which increases the stress on the
immature joints. The owner may unwit-
tingly encourage this excessive intake:

* Humans sometimes exclusively commu-
nicate with and train puppies on the ba-
sis of food. The owner supposes that the
animal is hungry when it begs for food. If
this leads to the owner giving the dog

too much to eat between meals it can re-
sult in the dog begging for food not be-
cause it is hungry but because it knows
that this is a simple way of getting food on
demand (positive reinforcement);

* A food that is very palatable will encour-
age the dog to consume more. Seeing the
dog getting stuck into its food, the owner
may wrongly assume it is hungry and so
increase its ration.

To treat these disorders, regardless of any
surgery that may be needed, the dog’s diet
will have to be reassessed in terms of
quality (the balance between various nu-
trients) and quantity (based on the ani-
mal’s body condition). Complete dry
foods specially formulated to suit the
size of the dog appear to be by far the
most effective solution. A very strict diet
needs to be drawn up by a veterinarian
and closely followed, with due obser-
vance for the following:

o If the puppy is overweight for its age,
the feeding amount will have to be re-
duced under veterinary supervision.

* Any treats should be included in the
daily calorie intake, and should never
account for more than 10% of that
intake. The best approach is clearly to
cut out treats altogether.

€¢

Excessive energy intake leads

to the puppy gaining too much weight,
which increases the stress on the
immature joints.The owner may
unwittingly encourage this excessive
intake.”

Osteochondrosis of the shoulder

I. Scapula 4. Cartilage
2. Humerus 5. Cartilage flap
3. Humeral head

Development of osteoarticular disorders due to excessive energy intake

Excessive energy
(> 300-380 kcal/kg bodyweight
(BW)°75/day between 2 and 5 months)

v

Too rapid growth

' ¢ p

Excessive weight Hormone imbalances
harmful to bone

+ development

Mechanical constraints
on the cartilage

v

Abnormal bone remodelling
- Radius curvus

- Hip dysplasia etc.

- Osteochondrosis

X-ray screening of coxofemoral
dysplasia.

The rate of growth is directly influenced by energy intake. Excessive energy consumed speeds up the advancement
to adult weight or even beyond.The excess weight on still immature joints increases the risk of pathologies.
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Obesity: a problem for puppies too

While large-breed puppies are predisposed
to bone and joint problems, small-breed
puppies are at greater risk of obesity.
Growth is a period characterised by the
multiplication of fat storage cells —
adipocytes. Excessive energy intake acceler-
ates this multiplication, leading to juvenile
obesity and a predisposition to obesity in
the adult dog, because once formed, the
cells do not go away. Treats and leftovers are
risk factors, as is the size of the dog. A 10 g
piece of cheese corresponds to 10% of the
daily energy requirement of a 3-month-old
puppy weighing 2kg, but only 1.5% of the
daily energy requirement of a Great Dane
puppy of the same age.

Large breeds are also at risk of excessive
weight gain, however, especially those that
are very muscular in adulthood. As men-
tioned already, large-breed puppies are nat-
urally “as thin as a rake” because their mus-
cles do not develop until after puberty.
Owners mistakenly think that they need to

feed up their dog, which results in excessive
energy intake, speeding up growth — with all
the related risks that involves — and often
the development of fat mass around pu-
berty, which aggravates any existing lesions.

Another cause of obesity in sometimes very
young dogs is the idea that puppies are lit-
tle darlings that deserve to be indulged.
Labradors are especially affected by this.

To conclude, a diet not adapted to the in-
dividual dog in terms of quality or quantity
is the main cause of specific growth-related
diseases. These diseases can be easily pre-
vented: the use of complete prepared foods
specially formulated to meet the various re-
quirements of growing puppies and good
feeding practices ensure that the puppy
grows properly, giving it the best possible
start in life.

diet not adapted to the individual dog in terms of quality or quantity
is the main cause of specific growth-related diseases.”
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From maturity to old age

The dog will eventually pass the halfway point in its life. Externally, this life stage
is generally no different to early adulthood. However cell modifications take
place that, while invisible to the naked eye, pave the way for more conspicuous
changes later. The ageing process is a slow, gradual one.

Before old age: maturity

Medical and nutritional measures should be
put in place as quickly as possible for dogs
suffering from a chronic disease, such as
arthritis or heart failure, to help slow down
its development. The dog’s weight should
be monitored closely so that any change up-
wards or downwards can be quickly de-
tected and the diet adapted to its breed, age
and size. The dog’s teeth demand the same
special monitoring now as they do through-
out life.

Ageing

Ageing is a natural, gradual biological
process that reduces the body’s ability to
maintain its physiological balance and in-
creases its susceptibility to disease. It is re-
sponsible for changes to cells, organs and
metabolism in dogs that are increasingly
being identified and described. As sad and
inevitable as it is, there are ways to slow
down the process or at least avoid speeding
it up. The main thing is to prevent disease
where possible, identify it at the earliest
opportunity if it does strike and treat it
vigorously to preserve the dog’s health as
long as possible. Preventative medicine is
the favoured approach here, too.

When is a dog considered old?

Age is a number not a condition. Maturity
and old age are arbitrary concepts defined
on the basis of life expectancy. A dog is re-
garded as mature when it reaches the mid-
way point in its expected lifespan and it is
old when it has three quarters of its ex-
pected lifespan behind it. Of course, dogs of
different sizes do not age in the same way or
at the same rate. Small breeds have a longer
life expectancy than large breeds, so a small
dog will age slowly. Conversely, large dogs
take longer to grow to adulthood and age
faster. That clearly means that they do not
have the same needs.

Consequences of ageing for the
body

Ageing is not a disease, it is a natural process
that affects the entire body. No organ or sys-
tem is spared. That said, individual suscep-
tibility or the predisposition of an organ will
contribute to the development of a disease.
The main thing is to understand the ageing
mechanism to slow down its effects.

A B

Size of the dog End of growth

1-10 kg 10 months
11-25 kg 12 months
26 - 44 kg 15/18 months
over 45 kg 18/24 months

The duration of the various stages in the dog’s life differs depending on the size of the dog.While these concepts
are somewhat theoretical, they do express a genuine physiological difference, which should ideally be taken into

account.

Adult
10 months - 8 years

|-7 years

15/18 months -
5 years
18/24 months -
4 years

Elderly
over 8 years
over 7 years
over 5 years

over 4 years

© Lanceau/Royal Canin
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Supragingival plaque

The germs in dental plaque and tartar spread out the body
and can cause disease in any organ.This is also a risk for
puppies whose mother is suffering from periodontal dis-
ease (through licking).

Ageing has a number of effects on the body

of a dog:

e Fat deposits increase. Dogs tend to put on
weight as they grow older. The animal
builds up its fat deposits at the expense of
muscle mass. When a lot of muscle mass
is lost, the animal’s mobility will be af-
fected, leading it to expend less energy. As
a result, the dog puts on more weight,
loses more muscle mass, and so on. This
makes it vital to monitor the animal’s
body condition so that it is prevented
from putting on weight and losing mus-
cle mass. It is also essential to treat any
pain the dog may have that might prevent
it from exercising.

The accumulation of fat is accompanied
by dehydration. A newborn puppy is 85%
water, while an ageing dog is just 60% wa-
ter. This loss of water plays a role in the
ageing process.

The digestive functions deteriorate:

* The teeth are a common source of prob-
lems in ageing dogs. Build up of plaque
causes gum inflammation and infections
(periodontal disease), which can lead to
the teeth falling out. The animal will find
cating more difficult because chewing is
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painful. As well as the unpleasant bad
breath this produces, the proliferation of
bacteria that spread in the body can cause
damage to other organs. The immune sys-
tem is permanently working overtime,
which puts a great strain on the body,
making it more susceptible to infection.
Dental hygiene is essential throughout
the dog’s life, but especially so in ageing
dogs. Instigating dental hygiene in the
puppy is a preventive measure that will
help to preserve the quality and health of
its teeth for the whole of its life. Diet has
an important role to play here. The for-
mulation and even the physical charac-
teristics of kibbles — size, shape, hardness
— can help to slow down the build up of
dental plaque.

Digestive transit (the progression of food
from the stomach to the anus) slows down
in older dogs, linked to reduced muscle
tone in the intestine and a drop in diges-
tive secretions. This exposes the dog to
constipation often followed by diarrhoea.
These problems can be controlled by
means of an adapted diet (fibre content).

Just like the rest of the body, the intestine
starts to work less efficiently. Its digestive
performance is reduced a little, it absorbs
nutrients in lower quantities and it takes
more time to adapt to a change of diet. A
high-quality, easily digestible food min-
imises these effects.

Other bodily functions gradually lose their
ability to adapt:

* Due to the reduction in immune protec-
tion, ageing dogs are more susceptible to
infection.

* The kidneys, liver and heart gradually be-
come less efficient, which can sometimes
result in organ failure. The organs and the
body as a whole can be given extra sup-
port by adapting the diet, thus slowing
down the degeneration process and im-
proving quality of life.

* Slow decalcification occurs, weakening
the skeleton.

* Metabolism constantly produces toxins
throughout the dog’s life. Some of these
cause the destruction of cell membranes in
a process known as oxidative stress. The
body has a number of mechanisms to re-
pair this, but these are less effective in age-
ing dogs. This means that these animals
are more open to attack. Again, however,
there are ways to limit this stress, especially
through dietary measures.

e Tumours, some but not all of them can-
cerous, start to develop.

¢ The hair loses its colour and the skin be-
comes less supple and more fragile.

The senses and behaviour are modified:

* Impaired sight, sometimes even blindness,
is common.

* Smell may be impaired, possibly causing a
loss of appetite.

It is important to keep making sure the dog
remains active even as it (and perhaps its
owner) grows older. An animal that moves
around less, is less attentive or too quiet
should be examined by a veterinarian. It is
essential that the inevitable effects of ageing
are not confused with a disability due to or-
gan impairment.

Arthritis can have a severe impact on the

dog’s quality of life:

A dog with arthritis may not show obvious
signs of discomfort, but it will be less in-
clined to go for along walk or play. Arthritis
involves dull, piercing pain, which must be
relieved. Again, it is important to differen-
tiate between the effects of a specific disease
and the expected effects of ageing,.

Any dietary errors during the final part of
life, indeed at any time, can speed up the
ageing process in dogs and so the following
rules need to be followed:

* Obesity needs to be prevented. The daily
feeding amount can be reduced by 10% in
response to the dog’s reduced physical ac-
tivity. If that proves inadequate, the best

option is to consult a veterinarian about
the choice of an appropriate food to re-
duce energy intake but ensure the dog is
not exposed to the risk of nutrient defi-
ciencies.

The protein content in the diet needs to
be at least 25% to ensure an optimal bal-
ance and enable the dog to fight stress
and maintain its immune system. In dogs
with kidney or liver disease, the veteri-
narian will prescribe a specific lower pro-
tein diet. It is important to remember that
restricting protein intake will not prevent
kidney failure and may even reduce the
animal’s lifespan.

Good digestive health can be achieved by
increasing the content of dietary fibre.
This also prevents constipation, which is
common. When dietary fibre is added the
energy density of the food is reduced with-
out cutting volume.

The cells can be given extra help in their
fight against oxidative stress through in-
creased vitamins and trace elements, partic-
ularly antioxidants, such as vicamin E, vita-
min C, green tea polyphenols and
flavonoids.

Although home-prepared diets are an op-
tion for ageing dogs, as they can be fine-
tuned based on the animal’s specific prob-
lems, it is important to remember that a
mixture of meat, vegetables and rice is not
a balanced diet, being particularly deficient
in calcium and essential fatty acids. The
veterinarian’s expertise should always be the
owner’s starting point.

Some complete dry foods are specially for-
mulated to meet the requirements of a dog
based on its size and lifestage, which can be
advantageous. The size and density of kib-
bles, for example, are adapted to the more
fragile teeth of ageing dogs, while the very
high digestibility of the raw ingredients
helps prevent diarrhoea.

These top quality foods ensure an even bet-
ter match with the individual dog’s re-
quirements.

1. Bone

2. Joint Capsule

3. Synovial membrane
4. Synovial cavity

5. Cartilage

Normal joint

6. Thickening of the
membrane

7. Thinning of the
cartilage

Joint inflammation

6. Thickening of the
membrane

8. Destruction of the
cartilage

9. Osteophyte

10. Cartilage debris

Inflammation and
severe arthritis
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Diseases affecting ageing dogs

Advancements in veterinary medicine have
significantly extended the life expectancy
of dogs — and cats too — in recent years, es-
pecially in relation to better food and im-
proved health. As a result, a new discipline
has emerged in veterinary medicine.
Geriatrics is the medical science of diseases
associated with old age. It demands regular
health checks to monitor the animal’s health
in the final years of life. Some major func-
tions and organs need to be monitored reg-
ularly to ensure that any problems are iden-
tified quickly and appropriate action
implemented rapidly.

2
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Behavioural problems

With age comes a reduction in the capacity
for adaptation, which also applies to be-
haviour. Behavioural specialists have iden-
tified three main disorders that are likely to
appear in old age.

Aggressiveness can be a problem in ageing
dogs, which can be less patient and more ag-
gressive, even resorting to biting. Physical
disorders can be the cause, so the dog
should be examined by a veterinarian. If
the dog is deaf it may be surprised and sim-
ply defending itself. Similarly, if a dog has
arthritis in its hips it may feel pain if it is
lifted up. The dog’s natural reaction will be

© Hermeline/Royal canin

to bite in the area of the pain, which might
lead it to biting the person’s hand. In fact
these are physical and not behavioural dis-
orders and should be treated as such.

A dog suffering from involutional depres-
sion gradually loses its social skills. It will
start to defaecate or urinate in inappropri-
ate places, no longer heed commands or
will eat everything it can find. It can have
problems sleeping or it may start howling
for no apparent reason. Effective medical
treatments are available.

Ageing dogs may also be affected by dys-
thymic depression, which can include an in-
ability to gauge the size of a passageway in
relation to their own body. The dog will
tend to want to force its way through and
may be jammed for hours, growling and
whining. Only one drug has been proven to
be effective in the event of this disease.

A full check-up and appropriate treatment
and management should be initiated in re-
sponse to any apparent behavioural disorder
in the older dog.

Heart failure

When an organ fails it is no longer able to
do its work effectively. The dog will exhibit
clinical signs that will worry the owner. In
the event of heart failure, the dog will tire
quickly and may cough. Depending on the
part of the heart affected, it may also result
in oedema (accumulation of fluid). This
disease can be diagnosed early with regular
monitoring of the heart function (ausculta-
tion, electrocardiogram, ultrasound), so that
the dog can be treated with the appropriate
medication and a diet can be initiated that
supports heart function.

Kidney failure

The kidneys remove waste products, par-
ticularly urea, from the blood and excrete
them via the urine. Chronic kidney failure
can be defined as the gradual and irre-
versible loss of kidney functions: excretion,
regulation and hormone production. It does

not become apparent until more than 75%
of the nephrons (the functional units of the
kidney) have disappeared, so diagnosis is al-
ways late in the progression of the disease.
The first clinical signs owners will notice are
an increase in water intake (polydipsia) and
increased urination (polyuria). If it drinks a
lot, the dog may not be able hold its urine
overnight & urinate in the house. It will of-
ten lose weight, firstly because the increased
urea in the blood adversely affects its ap-
petite, then because the disease increases
the use of body protein. The veterinarian
will base a diagnosis on the clinical signs de-
scribed by the owner and the results of sup-
plementary tests (measurements of the
quantity of urea, creatinine, protein and
some minerals in the blood).

If diagnosed early during regular check-
ups, kidney disease can be treated with a
combination of medication based on the
clinical signs and a diet that supports kid-
ney function. Limiting dietary phosphorus
intake is vital as it is toxic for the kidneys,
inducing hormone changes that can damage
bones and kidneys. Urea formation also
needs to be reduced through the moderate
intake of proteins of high biological value.
Weight and body condition (especially mus-
cle mass) need to be regularly monitored in
dogs suffering from kidney failure. The in-
creased intake of omega- 3 essential fatty
acids has also been shown to have a positive
impact on failing kidney function.
Complete nutritional foods are available
specially formulated for dogs suffering from
kidney disease with particular attention to
high palatability to ensure the dog eats its
food.

Diseases of the digestive tract

Plaque and periodontal disease are access
routes for pathogens that can cause lung,
heart, kidney or joint diseases, as stated
above. Prepared food was long wrongly
identified as the culprit in plaque formation
& development of periodontal disease, but
many recent studies have shown that dry
kibbles are better at preventing dental
plaque formation than wet food sold in
cans or sachets. The latter tends to accu-
mulate around the point where the tooth

enters the gum, while kibbles have an abra-
sive effect on the teeth, which helps to keep
them clean. Together with regular brushing,
for which many products are now available
from veterinarians, kibbles are the best way
of preventing this problem. Some chewing
treats can also help to improve the dog’s oral
hygiene. Once tartar (calcified plaque) has
built up on teeth, it will have to be re-
moved by the veterinarian.

Constipation is a common problem among
old dogs due to the slowing down of intes-
tinal transit and the reduction in physical
activity. This can be treated and prevented
by giving the dog a diet with a higher fibre
content. The administration of paraffin oil
or laxatives should only be a temporary
measure, unless advised and monitored by
the veterinarian. Physical activity remains
the best solution.

Cancer

Uncontrolled cell development leads to the
formation of cell masses. Depending on
their location, they will have differing con-
sequences. Malignant tumours can spread
throughout the body, making treatment
uncertain. As in human medicine,
chemotherapy with drugs and radiother-
apy are available and are advancing all the
time. Weight loss must be minimised, es-
pecially loss of muscle mass, as this helps the
prognosis of the patient. Diet is a fully-
fledged part of cancer treatment. The goal
is to feed the dog and not the tumour,
which is achieved by using very high qual-
ity ingredients and adjusting the formula-
tion of the food.

In conclusion, owners can begin combating
the effects of ageing in dogs when the
puppy is still very young, by adopting pre-
ventive health and dietary measures. As it
grows older the dog should receive regular
check-ups so that any problems can be di-
agnosed carly and treated as soon as possi-
ble. Monitoring and maintenance of a good
body condition is a priority. Both obesity
and muscle wastage must be avoided. A
diet that takes full account of the individual
dog’s nutritional needs will ensure that this
is achieved.
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Aggressiveness can be a
problem in ageing dogs, which
can be less patient and more
aggressive, even resorting

to biting.”

66,

wners can begin

combating the effects of ageing
in dogs when the puppy is still
very young, by adopting
preventive health and dietary
measures.”
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To assess the palatability of a food, it should be
tested on dogs of various sizes and breeds in diverse
environmental conditions (kennels or home, for
example.).

© Duhayer/Royal Canin

The fundamentals
of canine nutrition

o living organism can survive without a diet consisting
of a complex assortment of essential nutrients that en-
able its organs to function. More than 50 of these nutri-

ents, starting with water, must be provided in the dog’s daily diet

if it is to remain in good health.

Understanding dogs

Huge advancements in canine nutrition have made a great contribution to im-
proving the quality of life and the life expectancy of dogs.The concept of “Health
Nutrition” for individual species, including humans, is proving its worth for dogs,
which depend on their owner exclusively for their food.

The role of the nutritionist

Excess and deficiency are both just as harm-
ful to canine health, which is one of the rea-
sons why we need to understand canine
nutrition and to identify dogs needs in
terms of quality and quantity, which are
different to those of humans or cats.
Contrary to a common misconception,
dogs do not need any variety in their diet.
They actually have very little sense of taste,
mainly using their overdeveloped sense of
smell to evaluate their food. As a result, the
marketing of different flavours of dog foods
is a totally irrelevant exercise. All they do is
appeal to the owners' mistaken idea that
they are doing their dog a good turn by
giving it access to a wide range of different
flavours. What the dog actually values most
is the same food, in the same bowl, at the
same location, at the same time every day.

Nutritionists are first and foremost inter-
ested in the dog’s specific requirements,

which vary depending on its size (small,
medium, large, giant), physiological status
(maintenance, gestation, lactation, growth,
ageing, neutered, sport or work), breed
(some present certain characteristics that
affect dietary adaptation) and even illness
(when diet becomes one of the aspects in
preventing relapse or deterioration and may
be a key part of the treatment). The goal of
nutritionists is to meet each of the animal’s
requirements perfectly, by providing all the
essential nutrients in the right proportions,
and maximising their digestibility and bio-
logical values by identifying the ideal prepa-
ration method. Anthropomorphism has no
place in this approach. The owner is not the
consumer, the dog is.

Of course, the best food in the world will do
no good at all if the dog does not want to
eat it, which is why palatability is so im-
portant too.



The function of food

The goal of veterinary nutrition is to identify the essential nutrients, the roles they
play and their optimal concentrations to ensure the animal takes in exactly what
it needs from its diet. Progress is being made in this field all the time. New foods
and nutritional formulas are marketed every year that provide not just the essential
nutrients needed to keep an animal fit and healthy, but additional nutrients that can
provide extra benefits, better protection and even help prevent certain diseases.

Advancements in dog food

Over the past four decades, foods prepared
by the leading manufacturers of companion
animal food have had a very positive effect
on the quality of life of dogs. It is estimated
that the dog’s average life expectancy has
been extended by around three years over
the past 15 years.

First, we took the step from simple survival
foods — the provision of the very minimum
to ensure the animal stays alive — to specific
food that brings out the beauty of the ani-
mal and allows it to be more active. The
third stage is “nutrition”, which is based on
ever-deeper knowledge of how the body
works and the study of the health benefits
of natural purified ingredients. It is now
within our power to formulate foods that
meet very precise requirements, helping
fight deficiencies that threaten the animal in
extreme climates or when disease strikes.

Our knowledge expands with each new sci-
entific study. Diet is now recognised as a
fully-fledged aspect in the care of some dis-
eases and new specialisations are being de-
fined all the time, including preventative
nutrition, health nutrition and clinical nu-
trition.

Dogs are also facing a threat, however, and
that threat is ignorance. Humans are in-
clined to forget that dogs are a different
species, attributing human characteristics
to them when it comes to dietary matters.
It is essential for us to understand that dogs
are not humans. Dogs are carnivores al-
though not exclusively so, having some om-
nivorous ability, with a totally different di-
etary behaviour from humans.

Humans are omnivores with a very well de-
veloped taste palette. We love variety in our
diet. Too often, we imagine that dogs are
just like us in this respect. As a result, the
way we feed our dogs has a lot to do with
our own preferences rather than theirs. This
is a serious mistake, because over ten thou-
sand years of domestication has still not
been enough time to transform the dog’s
gut into a human one.

Originally highly active animals — some of
them still are, happily — dogs get their en-
ergy from fat provided in their diet and do
not suffer from human problems like high
cholesterol and coronary disease. They can,
however, suffer from obesity if they are not
fed correctly, which has serious conse-
quences.

Palatability — smell plays a big role

The number of olfactory receptors varies depending on
the size...

Labrador 220

German Shepherd 200

t‘_ '3 Fox Terrier 147

@9 B 125
gy

% Bulldog 100

The skin folds around the nose, short face and shortened
muzzle of the Bulldog (on the right) results in less air
flowing through the upper airways.

This limits the circulation of smell molecules.

Are dogs strict carnivores?

Just like their ancestors the wolves, dogs
should normally eat the whole of their
prey, although this does not always occur.

Depending on the availability of nutritional
resources, they eat more or fewer vegeta-
bles and are able to adapt to other diets.
Due to their digestive system and metab-
olism, they can digest a large variety of
food, within limits.

Department of Veterinary Medicine,

Much more than they used to be, dogs
nowadays are almost totally dependant on
humans for their food. That means that
owners have great responsibility for en-
suring their dog eats correctly.

Humanising the animal — or the mistaken
belief that it has a certain disease — can lead
to malnutrition and poor health.

Professor Jurgen Zentek,

Freie Universitdt, Berlin
(Germany)
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Canine Nutrition is a Specialty
In s Own Right

The European Society of Veterinary and Comparative
Nutrition (ESVCN) was created in 1995.This scientific
organization is dedicated to improving knowledge in
the area of nutrition for domestic animals. Its members
include veterinary nutritionists from all over Europe
and from the United States. Its principal areas of study
and development include species and topics not stud-
ied in the fields of agronomy or human nutrition. Dogs
are one of its main areas of interest. Studies range
from food for the canine athlete to meeting basic nu-
tritional needs during critical periods (such as after
surgery). The ESVCN's affiliation with the European
Society of Veterinary Internal Medicine shows the ex-
tent to which dietetics is now an integral part of med-
ical treatment for many canine diseases. The ESVCN
organizes an annual international conference that
brings together several hundred veterinarians from all
over the world.

Professor Ellen Kienzle,
Doctor of Veterinary Medicine
University of Munich
(Germany)

Comparison of digestion

Digestive tract weight/body weight ratio

Area of olfactory membrane
Olfactory cells

Taste buds

Dentition

Mastication

Salivary digestive enzymes

Food intake time

Daily energy need

Stomach pH

Length of small intestine

Length of large intestine

Average intestinal transit time
Adult recommended carbohydrate intake
Adult recommended protein intake
Adult recommended lipid intake

Diet

Food is a regulator of behaviour in
dogs. As stated previously, the same
food, in the same bowl, at the same
location, at the same time every day
is what dogs prefer. Dogs fed in this
way will be well balanced and men-
tally healthy.

Veterinary research has driven the
expansion of the traditional con-
cept of nutrition as something that
constructs and maintains the body
by providing energy and building
blocks to include prevention and
often also therapy. Health nutrition
has become an established idea in
the dog world.

The goals

Nutrition has four well-defined
goals:

* Building and maintaining the
body: protein (specifically ten es-
sential amino acids), minerals and

Human

10 — 12% for a human

3-10cm?
2 - 10 million
9 000 taste buds
32 teeth
prolonged
YES
30 - 60 minutes
1800 - 2500 kcal/day
2-4
6-65m
[.5m
3 days
60 - 65% of dry matter
8 - 12% of dry matter
25 - 30% of dry matter

omnivorous

trace elements, vitamins and some
lipids (those that form part of the

cell membranes).

* Providing energy: mainly dietary
lipids, but also non-fibrous car-
bohydrates.

* Nourishing and preventing: spe-
cific nutrients (antioxidants, clays,
vitamins) that participate directly
in the prevention of kidney and
digestive disorders, as well as help-
ing fight the effects of ageing.

* Nourishing and healing: specific
nutrients that can participate in
disease therapy and recovery.

Dog

2.7% for a giant dog
and 7% for a small dog

60 to 200 cm?
80 to 220 million
| 700 taste buds
42 teeth
very little
NO
| to 5 minutes
130 - 3500 kcal/day
-2
2-6m
20-80 cm
24 - 48 hours
very low
20 - 40% of dry matter
10 - 65% of dry matter

semi-carnivorous



The nutritional approach

The nutritional approach involves solving a
complex puzzle to formulate a single food
containing around fifty nutrients — some-
times more — in the right proportions to
achieve these four goals, while taking ac-
count of specific physiological characteris-
tics in certain situations or in certain groups

of dogs.

2. Few taste buds, dogs don’t
have much sense of taste.

1.42 teeth in dogs;
powerful jaws can bite
but they cannot chew.

4. A very expandable stom-
ach holding up to 8 litres in
giant dogs (adapted to large
meals).

The ingredients approach

The ingredients approach is based on a sim-
ple list of raw ingredients in a food without
any concept of balance between nutrients.
Because of this, it is less precise and less able
to meet the animal’s strict requirements.

Key features of the dog's digestive tract

7. Despite the shortness of the large
intestine (20-80 cm), transit is very slow.
This is where ingested food is fermented.

3.No digestive enzymes in the
saliva (no predigestion).

5. Stomach acidity is much
greater than in humans
(digestion of bones and
destruction of ingested
harmful bacteria).

6. The length of the small intestine is
2-6 m depending on the size of the
dog.The transit time through the
small intestine is only around two
hours.

|. Temporomandibular joint

2.Mandible (lower jaw)

3. Maxilla (upper jaw)

4. Digastric muscle; lowers the mandible, opening the
mouth

5. The temporal muscle elevates the mandible

6. The masseter muscle is the most powerful in chewing

7.The pterygoid muscle enables lateral movement of the
lower jaw

Mastication in dogs

I. Prehension of the food.
2. Shearing of the food.
3. Breaking the food by lateral movement.
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When it comes to food, nutrients are what really matter

Formulating a balanced food for dogs is a complicated task.
Dogs have to take in around fifty nutrients through their food,
in the appropriate proportions. These nutrients all have to fit
together like jigsaw pieces, which demands knowledge of their
complementary nature.

Like all animals, dogs are made up of tens
of millions of cells, each of which produces
the energy and the building blocks the body
needs. The mitochondrion of each cell is a
mini power plant, which runs on fuel pro-
vided in the diet and oxygen provided
through respiration, conveyed by red blood
cells. When this system works properly, the
dog’s temperature is maintained at a con-
stant level and the body is able to continu-
ously rebuild and repair itself.

Without a good understanding of the roles
of nutrition, including all the exchanges be-
tween the body and the exterior environ-
ment, it will not be possible to provide the
dog with all the nutrients it needs.

Digestive Tract

Muscles
A guide to these essential nutrients follows.

Genitals

»

=l

I

Example | :
Antioxidants

S

e

Example 2 :
Essential
amino acids

Each kind of food, as a source of specific nutrients,
ensures the proper functioning of the different organs

Brain
and Nervous System

Thyroid
Kidneys

Blood

Joints



CARBOHYDRATES

Carbohydrates is a term that covers mole-
cules composed of carbon, oxygen and hy-
drogen that have certain chemical charac-
teristics in common. Carbohydrates are
predominantly vegetable, with the excep-
tion of blood glucose, glycogen in the mus-
cles and the liver, and milk lactose.

All vegetables contain carbohydrates, rang-
ing from saccharose in beet to the most in-
digestible fibre in tree bark.

Dogs can live without carbohydrates in
their food, as they synthesise the carbohy-
drate they need for the cells from amino
acids. The intake of carbohydrates does
however greatly improve the body’s func-
tioning.

While glucose, saccharose, lactose and
starch have the sole function of furnishing
energy, their botanical origin and how well
they are cooked influence their digestion.

Starches

The presence in the food of poorly cooked
starch can cause diarrhoea. Fibre, which is
also a carbohydrate, is very good for transit
and for the balance of bacterial flora. This
is true of fructo-oligosaccharides (FOS) and
mannan-oligosaccharides (MOS) for in-

stance.

Digestion of carbohydrate and simple sugars

digestive tract

HEALTH & PREVENTION

To be digested by dogs, starch must be very well cooked or it will ferment in the large in-
testine and cause diarrhoea. Too much starch can have the same result if the amount in-

gested exceeds the animal’s enzymatic digestive capacity (in Nordic dogs for instance).

A little background information
Starches are carbohydrate molecules in which
thousands of glucose molecules are linked to-
gether by simple chemicals bonds.

Its role in the body
Starches are used only to provide energy to the
animal, after being degraded by the digestive
process to help the intestine gradually absorb

the glucose molecules.

cooked starch

4} glucose

water
excess or

raw starch

diarrhoea

Starch is decomposed into
glucose molecules by the
enzymes (amylases) secreted
by the pancreas and the
digestive cells of the small
intestine.

When there is a surfeit of starch
or it is undercooked it is not
completely digested.

The undigested starch molecules
ferment in the large intestine by
generating an intake of water.
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glucose fructose glucose

{} glucose
@ fructose
.{:1 galactose

galactose

Sugars

also known as:
Simple carbohydrates, Di- and Tri-saccharides

HEALTH & PREVENTION

Sugars have no preventive or curative functions in dogs. But, when in excess in the food, they
can lead to obesity and in some cases the development of diabetes.

A little background information

In everyday language, when we talk about
sugar, we refer to the sweetening power and
taste of carbohydrates like saccharose (sucrose)
or fructose. With no qualifier, this term usu-
ally refers to saccharose (beet or cane sugar),
but it could just as well refer to glucose (grape
sugar), fructose (fruit sugar) or lactose (milk
sugar).

digestive tract

Its role in the body

While lactose provides immediate energy to
unweaned puppies, a digestive enzyme, lac-
tase, is necessary to make it biologically avail-
able; lactase disappears once the animal stops
feeding on milk. Since later on dogs cannot
taste “sweet” things and since they can syn-
thesise their own blood glucose from proteins
autonomously, sugars have no nutritional
value for them.

Eﬂ saccharose

.EF“-‘? lactose

01 fructose
{:‘ glucose
E__ galactose

Lactose and saccharose are

digested by enzymes of the
= small intestine brush border.
The simple glucose, fructose
and galactose molecules then
pass into the blood stream.
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Cellulose

also known as:
Total dietary fibre (TDF)

HEALTH & PREVENTION

Thanks to recent advances in scientific knowledge on the raw fibre components of food,
diseases like obesity, diabetes, constipation or diarrhoea can be prevented or cured more
effectively by adding these components in the right quality and amount to an animal’s diet.

A little background information

Cellulose is a very large molecule consisting of
thousands of glucose units linked together by
stronger chemical bonds than those found in
starch. But cellulose represents only part of the
total fibre in food. The term includes other
soluble or insoluble fibrous plant substances,
such as hemicelluloses, pectin, lignin and
oligosaccharide fibres. On its own, cellulose
does not have much of a nutritional effect, de-
spite the raw cellulose content being stated on

labels.

Its role in the body

The role of fibres in the body is dependent on
their nature. Indigestible and insoluble fibres
(pure cellulose, lignin) act as ballast in the
bowels, helping them to function mechani-
cally by stimulating contraction (peristalsis).
Soluble fibres can be important for the health
and hygiene of the digestive tract (FOS,
MOS).

The intake of sufficient fibre is important to
produce a feeling of satiety in animals at risk of
becoming overweight.

nutrients
dietary fibre
digestive transit

Intestinal transit must be slow enough to allow
the absorption of nutrients but fast enough

to avoid constipation.

Dietary fibre stimulates intestinal transit.

MOS

also known as:
Mannan-oligosaccharides

HEALTH & PREVENTION

MOS contribute to an adequately balanced bacterial population in the bowels, and have a
direct and indirect effect on the health of the digestive tract. Thus, they are very effective
in preventing diarrhoea and contribute to the prevention of digestion-related infectious dis-

eases.

A little background information

Mannan-oligosaccharides belong to the large
category of fibre, which means they are non-
digestible carbohydrates. Just like FOS, they
are effective against harmful bacteria living in
the intestinal lumen, but have a different
mode of action. They are composed of two
sugars: glucose and mannose.

without MOS

Its role in the body

These yeast fibres are beneficial to the digestive

tract by acting in two ways :

- they prevent the development of pathogenic
bacteria by stopping them from attaching
themselves to the intestinal mucosa ;

- they directly enhance the effectiveness of the
body’s immune system, helping the body re-
sist pathogenic agents.
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The intestinal mucosa strengthens its immunity.

F

oS

also known as:
Fructo-oligosaccharides, Prebiotics

HEALTH & PREVENTION

The addition of FOS to a food prevents infectious diarrhoea caused by the proliferation

of dangerous bacteria in the intestine, while
cells to facilitate their regular regeneration.

A little background information

Fructo-oligosaccharides (FOS) are fermentable

fibres. They are not digested, but are never-

theless rapidly fermented by the bacteria in the

colon, resulting in the release of small-sized

fatty acids (known as volatile fatty acids) that:

- acidify the intestinal medium ;

- are excellent nutrients for cell maintenance
and renewal ;

- line the walls of the large intestine.

Its role in the body

Through fermentation, FOS are a direct
source of nourishment for the cells of the large
intestine.

without FOS

i 2, 9

providing adequate nourishment to intestinal

But they particularly promote the growth of

specific bacterial flora (bifidus and lactobacil-

lus) that have well-known beneficial effects on

the health of the digestive tract :

- they inhibit the development of pathogenic
bacteria ;

- they improve digestion and nutrient absorp-
ton.

FOS supplementation in the food of bitches

used for breeding helps increase the antibody

count (IgM) in the milk, which promotes

good immunity in the puppies.

FOS serve as the substrate of
development for bacteria that

L
5 ; o ‘ll improve the health of the
- & & o digestive tract.
with FOS
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digestive transit

Mucilage

Example: psyllium fibre

HEALTH & PREVENTION
Mucilage is the soluble fibre used to treat p
and facilitates faecal elimination.

A litte background information
Psyllium grains are a very good source of mu-
cilage. Psyllium comes from the Greek “psyl-
lia”, which means flea. The grains, black or
golden depending on the species, resemble
tiny psyllids. Psyllium is very commonly used
in the food of sled dogs, to prevent stress diar-
rhoea.

Its role in the body

The mucilage that makes up the exterior layer
of psyllium grains has a large water retaining
capacity. It puffs up by capturing water and

roblems of digestive transit. It regulates transit

creating a gel that increases the viscosity of the
contents of the intestine (chyme). Psyllium
improves digestive transit.

It therefore combats constipation, which is its
main indication in human medicine. The ad-
vancement of faecal matter through the colon
is more regular and the lubrication induced by
psyllium facilitates faecal elimination.
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The testa fibres of psyllium grains act like a
sponge, capturing water and regulating intestinal
transit.



LIPIDS

Dogs are naturally attracted to foods rich in
lipids, but they must be limited when the
animal does not get a lot of physical exer-
cise.

In the absence of very strict rationing an ex-
cess intake of lipids leads to obesity, but
animals cannot do without them, as they
provide energy and essential fatty acids.

Lipids constitute a family of organic sub-
stances more commonly known as fats.
Fatty acids and glycerol, which together
form the triglycerides, are the main ele-
ments. Lipids may be simple (triglycerides,
waxes) or complex (containing many other
elements). Cell membranes for example are

composed of phospholipids.

Fatty acids

Fats are the benchmark energy source for
dogs, which oxidise them to extract the en-
ergy they need. A gram of lipids represents
approximately 9 kcal of metabolisable en-
ergy, two and a half times more than that
provided by a gram of carbohydrates or
proteins.

Some fatty acids — termed essential — also
have structural roles for the cell or act as pre-
cursors to specific hormones.

Dietary lipid sources are all foods rich in an-
imal fats (butter, tallow, lard, eggs, poultry
fat, fish oil) and vegetable fats (oils,
oilseeds).

HEALTH & PREVENTION

Polyunsaturated fatty acids, which are abundant in dietary oils,are degraded by oxygen, heat
and light. This phenomenon of rancidity may become dangerous due to the formation of
complex compounds (hydroperoxides). This is why the addition of antioxidants to food is

indispensable.
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bile acid

In the intestine, dietary fats are emulsified by bile acid and
digested by gqncreatlt enzymes (lipases). The fatty acids are then
absorbed into the blood stream or lymphatic circulation.

Omega 6 fatty acids

HEALTH & PREVENTION

The intake of linoleic acid is indispensable to the synthesis of cell membranes. Deficiency
provokes the appearance of dry, brittle and thin hair. It also affects the integrity of the skin
barrier: the skin becomes more sensitive to dehydration and infection.

A little background information

Fatty acids are the main constituents of lipids.
They are characterised by the number of car-
bon atoms they possess, hence the expressions
short-, medium- or long-chain fatty acids.
They can be saturated (no double chemical
bond between 2 carbons) or unsaturated (with
1 to 6 double bonds). Though the latter, more
fragile, are subject to rancidity, they include
many fatty acids that are essential to vital func-
tions.

short-chain fatty acids:

energy (sports) \h

essential fatty acids : hor:
monal substances }4_.-

Its role in the body

Saturated fatty acids are exclusively energy
sources (referred to as “empty” calories since
they play no other role). Short-chain saturated
fatty acids (6-10 carbon atoms) are a very good
source of fast energy for sports dogs, diabetic
animals and newborn puppies. The function
of polyunsaturated fatty acids is structural (in
membranes or in blood lipoproteins); they in-
clude the omega 3 and omega 6 chemical se-
ries that have vital functions and cannot be
synthesised by the body.

saturated Ion%-chain fatty acids: energy
(maintenance), storage in the adipose tissue

polyunsaturated long-chain fatty acids:
energy + membrane structures

=

A litde background information

The omega 6 series of fatty acids are biologi-
cally indispensable fatty acids that are derived
from an essential fatty acid containing 18 car-
bon atoms and two chemical double links,
known as linoleic acid. Two other long-chain
fatty acids are derived from linoleic acid:
gamma-linolenic acid (GLA) and arachidonic
acid.

Its role in the body

Indispensable  to  the  synthesis  of
prostaglandins, hormonally active molecules,
omega 6 fatty acids have a positive effect on
the health of the skin and the quality of the
hair, as well as the animal’s reproductive sys-
tem.

omega 6
vegetable oils and

some unsaturated
animal fats

skin health and
hair quality

prostaglandins

reproductive
function

skin
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Gamma-linolenic acid

also known as: GLA

HEALTH & PREVENTION

Gamma-linolenic acid (GLA) can play a significant role in combating all inflammatory prob-
lems, particularly dermatological diseases.The positive effects are particularly clear in allergic
animals.

Omega 3 fatty acids

HEeALTH & PREVENTION

Due to their biological roles, omega 3 fatty acids are used in food for sports dogs, ageing
dogs, and animals suffering from chronic inflammatory disorders (osteoarthritis, chronic
renal failure, inflammatory diarrhoea, skin diseases).

A little background information

GLA is used in cosmetics products that claim
to restore the skin’s elasticity. It is especially
good for dry skin or when excessive secbum is

produced (seborrhoea).

Its role in the body
Enriching the food with GLA helps its incor-

Unsaturated fatty acids such as GLA help the
cell membranes maintain their fluidity, which
is an essential condition for vital exchanges be-
tween cells. GLA supplementation intensifies
the production of hormones with well-docu-
mented anti-inflammatory effects, type 1
prostaglandins. This production is at the ex-
pense of the synthesis of type 2 prostaglandins,
which have a pro-inflammatory effect.

A litde background information

Omega 3 fatty acids form a specific family in
the class of polyunsaturated fatty acids. This
family is derived from alpha-linolenic acid
(ALA), a fatty acid containing 18 carbon
atoms and three double chemical bonds. Two
other longer but very important fatty acids,
EPA (eicosapentaenoic acid) and DHA (do-

Its role in the body

The essential functions of omega 3 fatty acids

make them interesting in many respects :

- they are anti-inflammatory agents, inhibit-
ing the synthesis of certain chemical inflam-
mation mediators ;

- they improve brain oxygenation (especially
in old animals) and enhance the performance

poration in the liver, red blood cells and the
vessel walls.

linoleic acid

borage
ol *

Y
The borage plant (Borago officinalis
ori ina]lygcal:ne frgng As%a.l'ﬁ; oil is)
obtained by pressing the seeds.

hair beauty

EPA and DHA

also known as: eicosapentaenoic acid
and docosahexaenoic acid

HEALTH & PREVENTION

Very long-chain omega 3 fatty acids (EPA and DHA) are especially known for their anti-in-
flammatory role. Enriching the food with EPA and DHA has many other benefits however:
- they protect the cardiac and kidney functions (blood thinning and anti-hypertensive action)
- they limit the risk of tumours.

There is a high concentration of EPA and DHA in the retina: supplementation during ges-
tation and the first weeks of life increases the animal’s visual acuity.

cosahexaenoic acid) are derived from ALA. of dogs active in sports ;

- they stimulate the learning capacity of pup-

pies.
Maturation of the nervous system in the young an- intestine joints
imal and combating cerebral ageing in older ani-
mals. o
omega 3 i
fish go?ls LA
cell oxygenation M anti-inflammatory roles
& .
aF
effort (muscle) skin kidney

Conjugated

fatty acids also known as: CLA

HEALTH & PREVENTION

Conjugated fatty acids derived from linoleic acid — conjugated linoleic acid (CLA) — have
been studied as part of the fight against obesity.A particular form of CLA (or isomer) pre-
vents the build up of triglycerides in adipocyte cultures.

A little background information

DHA is sometimes known as cervonic acid,
because the brain is the organ with the highest
concentration. Wild carnivores, especially fe-
lines, consume DHA when they eat the brains
of their prey.

nervous system

Its role in the body

Present in maternal milk, EPA and DHA are
indispensable to the development of the em-
bryo’s and the foetus’s brain and retinas. The
higher the DHA concentration in the maternal
milk, the greater the maturity of the young an-
imal’s nervous system.

retina

regeneration
of the neural tube

A litde background information

CLA does not reduce the body weight of
human obesity patients, but it does help in-
crease the lean mass (muscles) at the expense of
fat (adipose tissue). CLA also has a positive ef-
fect on the body composition of dogs fed ad
libitum.

Its role in the body

CLA’s anti-adipogenic action is said to be due
to an effect of the regulation of glucose and
fatty acid metabolism in the adipose cells. The
various CLA isomers have been widely stud-
ied due to their potential beneficial properties:
effects on cancers, atherosclerosis, the immune
function and diabetes.

ompared with linoleic acid, conLugated_ lingleic
adi (CLAg is distinguished by the positioning
of double bonds that are not separated.
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PROTEINS

Dogs require a lot of proteins. Some phys-
iological conditions are more demanding
than others: generation or regeneration phe-
nomena like growth, gestation, lactation
and physical effort for example.

Proteins are molecules made up of amino
acids in a predefined chain that determine

their nature and their roles. Amino acids,
which are produced by the degradation of

enzymes (proteases)
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HEALTH & PREVENTION

Some proteins are so complex and chemically “solid” that they cannot be broken down by
digestion so the amino acids cannot be absorbed in the intestine. They accordingly have no
dietary or nutritional value for the animal. This is the case with feathers and hair for exam-

ple.

A little background information

Amino acids are the building blocks of pro-
teins and their derivatives. Proteins contain a
total of about 20 amino acids, only 10 dogs of
which must be provided in dog food as they
are not produced by the body. Other amino
acids must also be provided in food, but they
make up a relatively smaller proportion of the
total protein intake, as their role is less specific.

dietary proteins in the digestive tract, then
serve as a basis of the body’s synthesis of the
proteins it needs to build or regenerate its
organs and structures, convey certain mol-
ecules, send messages from one organ to
another (hormones) and combat disease
(antibodies), among other things.

Proteins are found in concentrated form in
animal products (meat, fish, eggs, dairy
products) and some vegetable products (ce-
real gluten, lentils, peas, soy, yeast). The ce-
reals added to dog food also help provide
proteins.

Essential amino acids

HEALTH & PREVENTION

Its role in the body

A little background information

Arginine, Histidine, Isoleucine, Leucine, Lysine,

Methionine, Phenylalanine,
Threonine, Tryptophan, Valine

The absence in the diet of any of these essential amino acids stops the synthesis of life-sus-
taining proteins.The animal then uses its natural proteins to synthesise what it needs, which
gradually puts its survival in danger.

The growth of puppies will be slowed down,

Amino acids from dietary proteins are the
building blocks of all proteins synthesised by
the body to ensure its vital operation and
physiological functions.
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non-essential
amino acids

Essential amino acids cannot be synthesised by
the body and must therefore be provided by
the food in appropriate quantities.

Its role in the body

Essential amino acids are aptly named, since,
without them, the body cannot realise any
normal protein synthesis.

while essential functions such as nitrogenous
waste elimination and haemoglobin synthesis
will be disrupted in adult animals.

Let's compare protein synthesis to the making

of tricolour flags:

fabric E
(EA) (NEAW)
vital proteins |-l E[._l FE.U.. F_Tl J

fabric
(NEAR)

strike or non-delivery
of blue tissue

abnormal
proteins

fabric

If an essential amino acid
is lacking,
a protein will be unable to fulfil
its normal function in the body.
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(NEAA) non-essential amino acids
(EAA) essential amino acids
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Sulphur amino acids

Methionine and Cystine

HEALTH & PREVENTION

Sulphur amino acids are essential to the synthesis of the main hair protein keratin. A sul-
phur amino acid deficiency results in hair loss, a slow down in growth and a generally dry,
brittle appearance of the hair.

Arginine

HEALTH & PREVENTION

Arginine is an essential amino acid for dogs. Newborn puppies fed with mothers’ milk with
an arginine deficiency soon develop cataracts that lead to blindness.Arginine is also a nitric
oxide (NO) precursor, which relaxes the smooth muscles of the blood vessels. Arginine
supplementation may accordingly have beneficial effects in case of heart or kidney disease.

A little background information

The synthesis required for the maintenance of
the skin and the hair may represent up to 30%
of an adult dog’s daily protein requirement.

Its role in the body

Only methionine is considered to be an essen-
tial amino acid. If cystine is provided in suffi-
cient quantities however, it helps free up

sulphur

methionine

hair quality

methionine for other functions. The metabo-
lism of sulphur amino acids produces sul-
phuric acid, which is eliminated through the
urine. A carnivore’s natural diet, which is rich
in sulphur amino acids therefore tends to pro-
duce acidic urine.

qystine

Cystine (formed by the association of two

qysteine molecules) and methionine are
the most |m¢ortant amino acids for.

the structure of the hair protein keratin.

A little background information
Arginine plays a part in the synthesis of urea
from ammonia.

Its role in the body

It has been shown that arginine reduces the
respiratory problems caused by the increased
production of CO, during effort in humans

liver

arginine

kidne urea

Nitric oxide (NO) is an
endogenous relaxant of
the smooth muscles_of blood
vessels. It is synthesised from

urea is eliminated

suffering from severe chronic heart failure.
Arginine also plays a role in the immune
mechanisms.

=] arginine
1 oxygen
— B nitric oxi
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Glutamine

HEALTH & PREVENTION

Glutamine is a very important amino acid for the metabolism of rapidly regenerating cells,
like those in the digestive tract and the immune system.While it is not normally an essen-
tial amino acid, glutamine can become essential in certain circumstances. That is why it is

in the urine

L-arginine and oxygen.

Lysine

HEALTH & PREVENTION

Lysine is an essential amino acid, which must be provided in the diet for the synthesis of all
the proteins the body needs. Lysine deficiency in puppies slows down growth.

termed a conditionally essential amino acid.

A little background information

In conditions of disease or intense stress, the
consumption of amino acids speeds up and the
blood glutamine concentration falls. The in-
tegrity of the intestinal mucosa is then put at
risk, allowing intestinal bacteria to move into
the bloodstream.

Its role in the body

Glutamine exercises many functions con-
nected with protein synthesis, as a precursor
of compounds that enter into the composition

glutamine is a cell DNA precur-
sor

of cell DNA, a regulator of hepatic syntheses
and a role-player in the detox process.

Glutamine is utilised by the cells of the intes-
tinal mucosa as a source of energy. A low in-
take by an animal with a high requirement in
a critical phase may compromise the integrity
of the intestinal barrier. Glutamine supple-
mentation may help reduce the risk of atrophy
of villi. It may also be beneficial during con-
valescence after a period of digestive problems.

preferred energy source
of intestinal mucosa

has a role in hepatic toxin-elimination
processes

A little background information

Lysine is very sensitive to heat, which means
that overly aggressive thermal treatments pro-
voke a reaction with the sugars (Maillard reac-
tion), which makes lysine unavailable to the
body. Milk that is too warm for example
causes a reaction between lysine and lactose.

prematurely stopped
protein synthesis

Ny
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growth slowdown

This particular sensitivity makes lysine a good
tracer in the control of cooking of food.

Its role in the body
It has a major role in protein synthesis.

final protein to be
synthesised by the body

p——,

amino acids composing
the final protein
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Tyrosine and
phenylalanine

HEALTH & PREVENTION

The colour of the coat depends on the presence of pheomelanin grains (yellow to red pig-
ments) and eumelanin grains (brown to black).The production of these pigments requires
the presence of tyrosine and phenylalanine, two aromatic amino acids (so-termed because
of their ring structure).A default in the animal’s intake in dark or black subjects provokes a
reddening of the hair. Tyrosine supplementation even helps increase the intensity of hair

Taurine

HEALTH & PREVENTION

Taurine is used to prevent and treat a serious heart disease known as congestive car-
diomyopathy. It provides protection against free radicals, making it also a first-rate antioxi-
dant in the fight against ageing.

colouration.

A little background information
Studies on Newfoundland and black Labrador
puppies show that the phenylalanine and ty-
rosine levels needed for optimal coat pigmen-
tation are twice that of the corresponding
growth-related requirements.

Their role in the body

Besides its role in hair and iris pigmentation,
tyrosine is also a dopamine, noradrenalin and
adrenalin precursor. These molecules are in-
volved in the proper functioning of the brain
and in reproductive function. Tyrosine sup-

A litde background information

Taurine was discovered in 1826 in the bile of
cattle (Bos Taurus), hence its name. It is an
amino acid containing sulphur that is found
in most animal tissue, and concentrates in the
muscles. Contrary to traditional amino acids
however, it does not have any role in protein
synthesis.

Its role in the body

Taurine enables the liver to synthesise bile
salts. It also works by regulating calcium flows
into and out of the cells and as a consequence
it acts on cardiac function. It has a major an-
tioxidant action in the cell, as well as playing
a role as a precursor for the synthesis of com-
plex skin lipids (glycosphingolipids), which
have antibacterial properties.

plementation therefore has a positive effect on

fertility.
eumelanin pheomelanin
black to brown yallow to red
The main enzyme of melanogenesis
. : is tyrosinase, which requires the
tyron&ase (psteine presence of copper in suffiient

dopaquinone quantities to be operational.
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phenylalanine ~ tyrosine  DOPA

Branched chain

amino acids
also known as : BCAA

HEALTH & PREVENTION

Leucine, isoleucine and valine constitute the class of branched chain amino acids (BCAA)
within the essential amino acid family. They are studied because of their potential role in
slowing down tumour growth. Clinical studies in humans have shown a link between BCAA
supplementation and length of survival.
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Carnitine

HEALTH & PREVENTION

Physiologically speaking, carnitine helps turn fats into fuel for the cells. It is consequently very
useful and effective during physical effort, especially when it is sustained. In some dog breeds
(Boxers, Dobermans, Cocker Spaniels, etc), a serious heart disease is often related to a de-
ficient production of carnitine by the body.Weight loss can be accelerated in obese animals

A little background information

The body is unable to synthesise leucine,
isoleucine and valine sufficiently quickly, so
the animal’s needs must be met through its
diet. The blood content of these three, more
than other amino acids, varies depending on
intake.

Its role in the body

Valine, leucine and isoleucine are able to stim-
ulate the synthesis of proteins and slow down
their degradation in the muscles. This prop-
erty has been specifically attributed to leucine,
which proves to be as effective on its own as a
mixture of all three amino acids. Sensitivity to
leucine appears to diminish with age. BCAAs
help increase lean mass and prevent muscle at-
rophy in cachectic and cancer affected animals.
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Compared with other amino acids, leucine shifts the protein balance
of the cell towards anabolism rather than catabolism.

by adding carnitine to the food.

A little background information
Carnitine is a non-essential amino acid nor-
mally made by the body from two other amino
acids, lysine and methionine. It becomes es-
sential in food only when the body is unable to
synthesise enough of it to cover its needs. Its
chemical structure allows two forms of the
molecule, D and L. Only L-carnitine is active
and effective.

fatty aads\I

membrane

Its role in the body

Energy is mainly produced in dogs through
the oxidation of fat in the mitochondria,
which are tiny power generating plants in the
cells. The role of carnitine is to shuttle fatty
acids through the membrane around each mi-
tochondrion. Carnitine also has an important
role to play in reproduction. In some species,
carnitine supplementation during gestation
and lactation increases the weight of newborns
and the number of animals in a litter.

mitochondrion
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acroelements are the minerals
that are present in the food in
a high content (calcium, phosphorus,
potassium, sodium, magnesium etc),
whereas trace elements are present
in very low quantities.”

Macro elements

MINERALS

A complete food does not require any min-
eral supplement. An excess in mineral salts
has an adverse effect on good digestibility
and may even produce effects contrary to
expectations.

When a food is burnt the ashes produced are
the minerals that were in the food, which
generally represent 5-8% of a dry food.

The minerals that are present in high quan-
tities (calcium, phosphorus, potassium,
sodium, magnesium) are called macro ele-
ments. Those present in very low quantities
— trace elements — represent a few mg/kg or
ppm, but they are essential to the func-
tioning of the body (e.g. iron, zinc, man-
ganese, copper, iodine, selenium).

calcium ossification iron
phosphorus energy transfer zinc
potassium/sodium cellular ionic balance manganese
magnesium sensory impulses copper
iodine
selenium
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Minerals are provided by the different in-
gredients in the ration. They may also be in-
cluded in the form of purified salts: iron sul-
phate, zinc oxide, manganese oxide, copper
sulphate, sodium selenite, calcium iodate,
etc.

Each mineral is involved in several different
functions. To keep things simple, we limit
ourselves to some of the main roles the most
important minerals play in the body :

Trace elements

synthesis of haemoglobin in red blood cells
health of the skin

formation of cartilage and skin

synthesis of skin pigments

functioning of the thyroid gland
antioxidant

© Hermeline/Diffomedia



Calcium

2

HEALTH & PREVENTION

A calcium intake adapted to the animal’s size and physiological condition prevents diseases
caused by nutritional deficiency or excess.The growth and suckling periods require a high
calcium intake.

Phosphorus

]

HEALTH & PREVENTION

An adequate phosphorus intake adapted to the physiological stage and size of the animal and
perfectly balanced with calcium intake, promotes harmonious growth and enhances body
functions. In ageing animals, phosphorus intake should be reduced as it might aggravate

A little background information

Calcium is a major mineral element, an alka-
line-earth metal known in nutrition as a min-
eral macro element because of the large
amounts needed by the body. Calcium (Ca)

and phosphorus (P) intake ratios must be per-
fectly balanced in the food.

Its role in the body

Calcium plays two fundamental roles in the
body. 99% of the body’s calcium is retained in

calcium  phosphorus

the bones, where it is responsible for making
the skeleton solid together with phosphorus.
Together they form the “cement” of the bone.
It also allows the transfer of information be-
tween the cells and the transmission of sensory
impulses. If the calcium level in its food is very
high a young puppy is unable to adapt to the
excess, continuing to passively absorb at least
30-40% of the calcium ingested, which brings
a risk of abnormal skeleton development.

bone
construction

chronic renal failure.

A little background information
Etymologically speaking, the word phospho-
rus means “light-bearing.” It was discovered in
1669 by a German alchemist, who released
phosphorus in the form of a vapour that glows
in the dark by evaporating urine and burning
off the residue in a retort.

Its role in the body

Phosphorus has multiple roles, each of which
is as important as the other. 86% of the body’s

construction of
cell membranes
(phospholipids)

production of g,

phosphorus is retained in the bones, where to-
gether with calcium, it is responsible for mak-
ing the skeleton solid. It is a constituent of the
cell membranes and a mineral that the body
needs to dispense energy (through adenosine
triphosphate, ATP). Phosphorus is also incor-
porated into the major molecules, DNA and
RNA, which carry the cell’s genetic program-

ming.

bone
construction

Potassium

HEALTH & PREVENTION

There is no particular problem related to potassium intake, except in the case of diarrhoea
which causes high potassium losses. Some heart or kidney diseases demand a modification
of the dietary amounts. During diuretic treatment, the potassium content should be in-
creased.
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Sodium

HEALTH & PREVENTION

Sodium intake does not pose any particular problems, as dogs do not sweat, even in case
of intense physical effort, unlike humans and horses. Only some heart diseases require a re-
duction in the dietary sodium intake. During severe diarrhoea, hydration powders should
be used in the animal’s drinking water. These must be isotonic, to compensate for elec-

A little background information

Potassium is a major mineral element, an al-
kaline that nutritionists call a mineral macro
element because of the large amounts needed

by the body.

Its role in the body

This mineral element is essential to the func-
tioning of the cell, together with sodium main-
taining the balance in internal and external
pressure and playing important roles in its en-
ergy metabolism.

cell

'-"] balance

of exchanges

Potassium has a major role in cardiac function.
An excessive acidification of the urine can lead
to potassium deficiency.
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trolyte loss, especially sodium.

A litde background information

Sodium is a major mineral element, an alka-
line metal, that nutritionists call a mineral
macro element due to the large amounts
needed by the body.

Its role in the body

This mineral element is essential for the cell’s

functioning :

- it maintains the pressure balance between the
inside and the outside of the cell ;
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- it plays major roles in the cell's energy me-
tabolism.

Sodium is also the element that regulates water
balance: sensation of thirst or urinary elimina-
tion. Its role is very closely linked to that of
potassium. Slightly increasing the sodium
chloride content in the food encourages the
consumption of water and stimulates urine
output.

water
regulation

] .
production of energy
W at cell level
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Sodium phosphates

HEALTH & PREVENTION

When they are released in the oral cavity some forms of phosphate bind with the calcium
ions in saliva, limiting the mineralisation of dental plaque.This slows down the formation of
dental tartar.The tartar deposits in dogs fed daily with kibbles coated in sodium phosphates
are significantly lower than those of animals fed with the same diet without sodium phos-
phates.

A little background information
Sodium phosphate salts are used in many
human toothpastes to improve oral hygiene.
In animals, phosphates must be incorporated
in the coating of kibbles or in a chewing bar,
to facilitate their release during mastication
and promote their contact with the calcium
in the saliva.

Its role in the body

The calcium ions in saliva are liable to form
calcium hydroxyapatite crystals, the mineral
form of calcium used for the formation of tar-
tar. Sodium phosphates have the capacity to
chelate the calcium, significantly reducing tar-
tar deposits on the teeth. The calcium phos-
phate complexes disassociate during digestion

calcium
(@)

and the calcium and the phosphorus are re- £ b | ¥
leased into the digestive tract where they are %
absorbed in accordance with the needs of the L [ \
animal.
L sodium
phosphates

The complexed calcium ions are unavailable
or the formation of tartar.

Chelated trace
elements

HEALTH & PREVENTION

Chelated elements, bound to an organic molecule, are absorbed more easily by their tar-
get organ and are thus more effective. Chelated zinc for instance is more easily attached in
the hair than free zinc, stimulating hair growth. Improving the nutritional quality of the food
using chelates helps better cover the animal’s requirements with respect to each trace el-
ement.

A little background information Its role in the body

A chelated trace element is made up of a  The use of this form of trace elements simply

metallic ion and three amino acids. improves their digestion and especially diges-
tive absorption, which is typically lower than
30% (70% of the mineral is found in faeces).
‘When the trace elements are chelated, the ab-
sorption rate can exceed 60%.

lower faecal high faecal losses

4 11 A

chelated trace free trace
elements elements

digestive
walls
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Magnesium

w

HEALTH & PREVENTION

Magnesium deficiency is expressed by the appearance of nervous problems. It was long rec-
ommended as a way of curbing the formation of struvite (or ammonium-magnesium phos-
phate) stones. Nowadays, it has been shown that maintaining an acidic urine pH is a much
more effective preventative measure. Magnesium inhibits the formation of calcium oxalate

stones. Sports dogs require a higher magnesium intake.

A little background information
Magnesium is a major mineral element, an al-
kaline-earth metal, qualified in nutrition as a

macro element because of the large amounts
needed by the body.

Its role in the body

Magnesium, like calcium and phosphorus, is a
constituent part of the skeleton, to which it
imparts solidity, albeit to a lesser degree than
the other two. Magnesium is also essential to

the good working order of nervous conduc-
tion and muscle contraction, contributing to
the body’s general energy metabolism.
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Zinc

HEALTH & PREVENTION

Besides its overall effect on the body, this trace element is crucial for collagen and keratin
synthesis. It therefore has healing qualities and promotes beautiful coats. Zinc deficiencies
most often occur in foods of poor quality, rich in bran and minerals that prevent the nor-

mal absorption of zinc.

A litte background information

Zinc is a minor mineral, a transition element,
qualified in nutrition as a trace element due to
its low quantitative importance, although it is
vital for the body. Nordic breeds of dog some-

times have problems assimilating zinc.

uality of the
skin tzznd hair

Its role in the body

Zinc is the coenzyme in a great many meta-
bolic systems. It is essential to the transport of
vitamin A in the blood and plays an impor-
tant role in reproduction. It is also a funda-
mental element for the integrity of the skin
and so also the quality of the hair. Lastly, zinc
helps the elimination of lactates produced dur-
ing short, intense muscle effort.
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Iron

T

HEALTH & PREVENTION

Iron is an essential nutrient in the prevention and treatment of anaemia.

A little background information

Iron is a minor mineral, a transition element,
qualified in nutrition as a trace element due to
its low quantitative importance, although it is
vital for the body.

Its role in the body

Iron is an essential constituent of haemoglo-
bin, the pigment that transports oxygen in the
red blood cells, and of myoglobin, which does
the same job in the muscles (explaining the red
colour of blood and muscle). It also has many
enzymatic functions, especially with respect to
cellular respiration.
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Copper

&

HEALTH & PREVENTION

This trace element is one of the anti-anaemic factors that include folates, vitamin BI2 and
iron. Stored in the liver, it can be toxic for a very small number of dog breeds. It participates
in the synthesis of melanin, which is a hair pigment.

A little background information
Copper is a minor mineral, a transition ele-
ment, qualified in nutrition as a trace element
due to its low quantitative importance, al-
though it is vital for the body (<10 mg/ kg of
body weight). Most of the body’s copper is
stored in the liver. It can be toxic in excessive
quantities, as stored by some predisposed
breeds or lines of dog.

hair colour

Its role in the body

Copper acts in the body to facilitate the intes-
tinal absorption of iron and its incorporation
in haemoglobin. It is an active element in
many enzymes, especially those that promote
cellular oxidation. It also plays a part in the
synthesis of collagen in the tendons and the
myelin of the nervous system.
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Manganese

i

HEALTH & PREVENTION

Manganese contributes to the quality of the bone and cartilage, which means it must be es-
pecially monitored in puppies, as well as ageing animals and animals suffering from os-
teoarthroses.

A little background information
Manganese is a minor mineral, a transition el-
ement, qualified in nutrition as a trace element
due to its low quantitative importance, al-
though it is vital for the body.

Its role in the body

Manganese is a trace element that plays an ac-
tive part in the functioning of the mitochon-
drion, the cell energy plants and an important
role in the formation of bone and joint carti-
lage.

quality of functioning of
cartilage the mitochondrion

lodine

¥

HEALTH & PREVENTION

Without iodine the thyroid gland would not be able to function, and the resulting goitre
would severely disrupt all metabolism.

A litde background information Its role in the body

Todine is a minor non-metallic mineral, qual- ~ This trace element enters the body in the com-
ified in nutrition as a trace element due to its  position of the thyroid hormones, which it
low quantitative importance, although it is  helps synthesise.

vital for the body.
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Selenium

2

HEALTH & PREVENTION

Like other antioxidants, selenium plays a complementary role in the fight against all states
of oxidative stress the body is subjected to, such as ageing, intense physical effort, pollution,

cancer and inflammatory diseases.

A little background information
Selenium is a minor non-metallic mineral,
qualified in nutrition as a trace element due to
its low quantitative importance, although it is
vital for the body.

Its role in the body

This trace element is an antioxidant that acts
in synergy with vitamin E to protect the cell
membranes, especially those of the muscle
cells.

intracellular environment:
action of polyphenols

action of E
cell membrane: action

of vitamins C and E =
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VITAMINS

The word vitamin is derived from thiamine, FEach vitamin is involved in several different
which was the first substance to be referred  functions, though to keep things simple we
to as such. Thiamine is an amine, which has  have listed their major roles in the body.

a vital role for the body in preventing

beriberi. By extension, other substances that

play a similar role are also referred to as vi-

tamins. Fat soluble vitamins
The vitamins are split into two families: vi- Vi /A vision, skin regeneration
tamins that are soluble in fats — liposoluble Vitamin D calcium and phosphorus metabolism
vitamins (A, D, E, K) — and vitamins that Vitamin E protection against cell oxidation
. . Vitamin K coagulation
are soluble in water — hydrosoluble vita-
mins (B, C). If they are consumed exces-
sively, liposoluble vitamins accumulate in Water soluble vitamins
the body and can become toxic.
Bl (thiamine) nervous system
Vitamins are provided in various ingredients B2 (riboflavin) skin
and they can also be included in pure form. BS (pantothenic acid) growth, skin
As naturally fragile substances, sensitive to £ (i) GG -
X A R . Choline synthesis of phospholipids
light, heat and oxidation, vitamins need to B2 (cyanocobalamin) and folic acid formation of blood cells
be protected during the cooking process. PP (niacin) skin, cell energy
H (biotin) skin, hair
C (ascorbic acid) antioxidant

648



neurotransmitter
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Vitamin Bl helps synthesise acetylcholine,

a neurotransmitter.

Vitamin A

also known as: Retinol

HEALTH & PREVENTION

Vitamin A deficiency causes :

- eye problems (reduced night vision, opacification of the cornea, dryness of the

conjunctiva) ;

- skin problems (dry skin, atrophy of the sebaceous glands) ;

- reproduction anomalies ;

- greater sensitivity to infections and pulmonary complications.
An excess of vitamin A is also harmful to the body (joint problems, reproduction problems).

A little background information

In antiquity, liver was used to treat some visual
disorders. Vitamin A was isolated in 1913 and
its chemical structure was mapped in 1931. Tt
is a long-chain alcohol that is soluble in fat. It
is absorbed in the small intestine and stored in
the liver. Beta carotene is a vitamin A precur-
sor for dogs.

full light ]

e —

)
blood :-

darkness ‘;"‘.
brain .. :l:dopxi:n.- odopsi:| "

- vision (thodopsin of the rods).

Its role in the body

- Vision: adaptation to darkness.

- Reproduction: synthesis of certain hormones.

- Metabolism: synthesis of proteins.

- Skin and hair : regulates the growth of epi-
dermis cells and the production of sebum.
Vitamin A helps fight seborrhoea and the
dandruff that often forms after pruritus. It
acts in synergy with zinc and sulphur amino
acids.

! jodopsin
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-li vitamin

The different forms of vitamin A
(eg retinol) play a role in the
synthesis of the retinal pigments
needed for the perception”of colour
(iodopsin of the cones) and night
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e word vitamin is derived
from thiamine, the first substance
to be referred to as such.
Thiamine is an amine, which

has a vital role for the body

in preventing beriberi.”

Vitamin D

also known as : Calciferol
Vitamin D2 : ergocalciferol
Vitamin D3 : cholecalciferol

HEALTH & PREVENTION

Vitamin D deficiency causes :
- rickets (rare in dogs) ;

- osteomalacia (joint and muscle pains, bone fractures).
In large-breed puppies, an excess of vitamin D is more common than a deficiency.
Excessive intake causes severe ossification problems (osteochondritis).

A little background information

The rickets-fighting power of fish liver oil was
discovered in 1782 and vitamin D was isolated
in 1932. This liposoluble vitamin is provided
in the diet. It is naturally synthesised by hu-
mans and herbivores by the conversion of skin
sterols under the action of sunlight. To be ac-
tive in the body it must be modified, first in
the liver, then in the kidneys.
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Its role in the body

Vitamin D plays an essential role in the regu-

lation of calcium and phosphorus metabolism:

- increase in the intestinal absorption of cal-
cium and phosphorus ;

- optimisation of calcium bonding (or un-
bonding) by the bone ;

- reduction in the loss of calcium and phos-
phorus in the urine.

To be active in the body it
. must be modified, first 3’1 the
i liver, then in the kidneys.
e
liver

calcium

phosphorus

vitamin D )
25-hydroxycholecalciferol
|.25-dihydroxycholecalciferol
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Vitamin E

also known  as: Tocopherol

HEALTH & PREVENTION

Vitamin E is used in nutrition to prevent or treat many diseases caused by oxidative stress
in the cell (physical effort, pollution) and caused by ageing (cardiovascular diseases, cataracts,

degenerative neurological diseases).

A little background information

Vitamin E was discovered in 1920 as a factor
in fertility and it was isolated in 1936. It was
not until the eighties that its major antioxidant
role for the cell was proven. Vitamin E is a
generic term that covers several substances, of
which alphatocopherol is the most widespread
and the form that is the most active biological
antioxidant in the cell membranes.

Vitamin E is stored in the body’s fat tissue, in
the liver and in the muscles.

vitamins E and C

free radicals

Its role in the body

Vitamin E protects the cell against the action
of free radicals. More properly known as “oxy-
gen-reactive species,” free radicals are natural
products of the cells during biological oxida-
tion. They are normally part of the body’s nat-
ural defences, but when the balance between
antioxidants and free radicals is disrupted, the
result is oxidative stress.

Generally speaking, vitamin E helps :

- protect the cell membranes ;

- fight against the biological effects of stress ;
- improve the immune defences.

cell

free radicals

Thiamine

also known as:
Vitamin BI, anti-neuritic factor

HEALTH & PREVENTION

Vitamin Bl deficiency causes beriberi in humans and animals (fatigue, muscle weakness,
problems with gait and vision).A balanced diet helps prevent this disease.Vitamin Bl is also

an important substance in the prevention and
and some heart diseases,among other things.

A little background information
Thiamine was the first vitamin to be discov-
ered. Beriberi was known among rice eaters in
China 2600 BC, but it was only in 1885 that
its nutritional origin was proven and not until
1910 was thiamine identified. Thiamine defi-
ciency causes the disease. This vital amine —
given the name “vitamin” — is soluble in water
and concentrated in the heart, the kidneys, the
liver and the brain.

neurotransmitter
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treatment of nervous degenerative diseases

Its role in the body

Thiamine is an essential substance involved in
many complex biochemical reactions that help
generate energy for the cell. But it is above all
indispensable to the functioning of the nerv-
ous system, where its role is in the synthesis of
the neurotransmitter acetylcholine, which
transmits sensory impulses from one neuron
to the other.

' vitamin BI
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~ Vitamin BI has a role
in the synthesis of acetylcholine,
a neurotransmitter.

Vitamin K

also known as:
Phylloquinone, Menaquinone-7 (MK-7)

HEALTH & PREVENTION

A vitamin K deficiency is responsible for digestive, nasal, skin and cerebral haemorrhages, as
blood coagulation is no longer possible. In time, these minor, sometimes imperceptible haem-
orrhages lead to anaemia (lack of the red cells that transport oxygen in the blood).An ap-
propriate intake through the diet helps prevent these risks.

A little background information

The existence of an anti-haemorrhagic dietary
factor was proven in 1929 and isolated in
1936. It was given the name vitamin K, but in
fact it is a group of several similar liposoluble
substances that permit blood coagulation in
certain conditions through complex biochem-
ical mechanisms.

Vitamin K is traditionally administered by in-
jection following poisoning by anticoagulants
(e.g. accidental ingestion of rodenticides).

Its role in the body

Vitamin K is a co-factor for many enzymes,
which means that these enzymes cannot be ac-
tive without it. As a consequence, it is essential
to some blood coagulation factors. It also has
a role in protein metabolism, helping to bind
calcium in bone.
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Riboflavin

also known as: Vitamin B2

HEALTH & PREVENTION

Vitamin B2 contributes to the quality of the
changes to the skin around the eyes and the

A little background information

After being confused with vitamin B1, ri-
boflavin was finally discovered in 1937, but it
was only in the cighties that a number of dis-
ease were identified with very general symp-
toms, caused by a deficiency of this vitamin.
It is water-soluble.

animal’s skin and coat. A deficiency produces
abdomen.

Its role in the body

Riboflavin is a coenzyme, which means it is es-
sential to the functioning of a given enzyme,
with a role in many biochemical reactions, in-
cluding the production of energy from fat, the
catabolism of amino acids and the function-
ing of the cell’s energy plants.
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Pantothenic acid

also known

HEALTH & PREVENTION

as: Vitamin BS

This vitamin is very common in food, so vitamin B5 nutritional deficiencies are exceptional
and their symptoms are general in character.

A little background information

Lipman’s discovery of pantothenic acid — com-
posed of a pivotal molecule for the functioning
of the cell’s energy production (coenzyme A) —
was rewarded with the Nobel Prize for Chem-
istry in 1953, which underlines the impor-
tance of this vitamin.

Its role in the body

Pantothenic acid enters the composition of
coenzyme A, which is involved in almost every
metabolism (carbohydrates, lipids, proteins) to
produce energy for the cell.
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Associated with other group B vitamins
(niacin, choline and inositol) and histidine, a
particular amino acid, pantothenic acid plays
a very effective role in skin protection. It pro-
motes the synthesis of skin lipids, especially ce-
ramides, and helps limit skin dehydration.

amino acids

coenzyme A clls

energy plant

F gl g f ol ol
“respiratory chain”

Vitamin Bl2

also known

HEALTH & PREVENTION

as: Cobalamin

Ageing, vegetarianism and digestive diseases are liable to generate vitamin B12 deficiencies,
which must be compensated for through the diet. The same goes for some types of cancer.

A little background information

The anti-anaemic virtues of veal liver were dis-
covered in 1925. At the time, an extrinsic di-
etary factor was identified, which was not
isolated until the middle of the century, when
it was given the name vitamin B12. It is the
only vitamin that incorporates a mineral
(cobalt) in its composition.

Its role in the body

Vitamin B12 is involved in many essential bio-
chemical reactions as a coenzyme and plays a
primary role in the synthesis of proteins and
the production of red cells.
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Pyridoxine

also known

HEALTH & PREVENTION

as: Vitamin B6

A pyridoxine deficiency is expressed by skin, nerve and blood anomalies. Pyridoxine helps
prevent or treat some diseases affecting the corresponding organs.

A litde background information
Pyridoxine or vitamin BG was not discovered
and isolated until the mid twentieth century
and scientists continue to map its roles in the
body, which would appear to be manifold.
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Its role in the body

Vitamin B6 acts as a coenzyme of many en-
zyme systems, thus playing multiple roles in
different metabolisms, especially that of amino
acids.
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Niacin

also known as:
Vitamin PP, nicotinic acid, Nicotinamide

HEALTH & PREVENTION

Niacin helps prevent pellagra, a serious disease combining signs of skin, digestive, psychic and
haematological disorders. In dogs and cats it contributes to skin health and hair sheen.

A little background information

Vitamin PP is so named because it prevents
pellagra in humans. Pellagra is a disease that
makes the skin rough. A niacin deficiency in
dogs causes dermatitis around the abdomen
and the hindlegs, which may appear when the
food is low in animal ingredients and group B
vitamin supplements.

Their role in the body

The activation of niacin helps the body com-
plete all the oxidoreduction reactions that are
essential to the production of energy from fats
and sugars.

Associated with other group B vitamins (pan-
tothenic acid, choline and inositol) and histi-
dine, a particular amino acid, pantothenic acid
plays a very effective role in skin protection. It
promotes the synthesis of skin lipids, especially
ceramides, and helps limit skin dehydration.
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Biotin

also known as: vitamin B8 or vitamin H

HEALTH & PREVENTION

This is one of the most active vitamins for a glossy coat and healthy skin in animals. It is also
directly involved in the smooth running of the nervous system.

A little background information

Biotin was discovered at the turn of the last
century in research on “egg white disease”: the
consumption of large amounts of raw egg
whites induced skin lesions, hair loss and neu-
romuscular disorders. The disease can be cured
by cooking the whites, associated with yeast
distribution. The intestinal absorption of bi-
otin, a vitamin included in yeasts, is actually
inhibited by an antibiotin substance present in
raw egg whites, avidin.

Its role in the body
Biotin is involved in the catabolism (chemical
breakdown) of glucose, fatty acids and some
amino acids. It is essential to the synthesis of
some other fatty acids.
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Choline & Inositol

HEALTH & PREVENTION

Choline and inositol help prevent the pathological accumulation of fatty acids in the liver.
These substances, which can easily be assimilated in vitamins, are lipotrophic factors.

A little background information
Choline and inositol are not vitamins in the
proper sense of the word, even when they are
attached to group B vitamins. The body is able
to synthesise choline in the liver, but produc-
tion is not always sufficient to cover require-
ments and it is wise to add it to the diet. The
body’s cells and the intestinal bacteria on the
other hand are able to convert glucose into in-
ositol.
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Their role in the body

Choline and inositol work together to build
the cell membranes. Associated to other group
B vitamins and to histidine they play a posi-
tive role in protecting the skin from dehydra-
tion.

Combined with phosphorus, choline becomes
lecithin, a particular form of phospholipid in
the cell membranes and blood lipoproteins.
Choline also enters the synthesis of acetyl-
choline, a very important mediator in the
nerve endings. Inositol is an integral part of
the myelin sheath covering the nerves.

neuron

o

1 o nene sheath

inositol (myelin)
o
L
choline
W o synapse

Release of acetylcholine between two synapses to allow
nerve impulse to be transmitted.

Folic acid

also known as: Folate, Vitamin B9

HEALTH & PREVENTION

Folic acid is involved in the development of the tissues of the nervous system. A deficiency
causes malformation (such as spina bifida) in the foetus. Folic acid supplementation in ges-
tating bitches appears to have a very beneficial effect on reducing the incidence of cleft
palate in newborn puppies. Folic acid also has a preventive role with respect to anaemia.

A litte background information

Discovered in the middle of last century, folic
acid is a water-soluble vitamin stored in the
animal’s liver. For some years now, it has been
better known as vitamin B9, but folates used
to be called vitamin M or vitamin Bc or L.
casel factor.

DNA
synthesis

folic acid

Its role in the body

Folic acid is a group B vitamin that is essential
for fast cell multiplication (e.g. foetus). It is in-
volved in the synthesis of essential DNA com-
ponents. During embryogenesis, the fetus
works like a folic acid pump and a deficiency
can easily develop in the female if she does not
receive enough of it.
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Vitamin C

also known as: Ascorbic acid

HEALTH & PREVENTION

Generally non-essential in dogs, it is important to provide vitamin C in the food when the
animal’s liver cannot produce enough. It helps prevent or treat diseases related to ageing,
cell stress induced by physical effort and joint degeneration (arthritis) etc.

A little background information

While scurvy — vitamin C deficiency — has
been known for a long time in humans (sailors
consumed lemons to prevent it), ascorbic acid
is not an essential vitamin in the strict sense of
the word in dogs, which can synthesise it in
normal conditions.

vitamin C

free radicals

Its role in the body

Ascorbic acid is responsible for various vital

bodily functions, such as:

- neutralisation of free radicals (anti-oxidative
stress effect): vitamin C permits the regener-
ation of vitamin E, a powerful natural an-
tioxidant itself ;

- metabolism of iron ;

- selected anti-infection immune reactions.




OTHERS NUTRIENTS

Nowadays, some foods have more ambi-
tious goals than simply meeting nutritional
requirements by avoiding excesses and de-
ficiencies. In terms of health nutrition it is
worthwhile examining selected nutrients
that can have added value in the prevention
of some discases, in slowing down degener-
ative processes like ageing, or simply in im-
proving the animal’s wellbeing.

The terms “Nutraceutical” and “Health
Nutrition” are sometimes used in connec-
tion with nutrients that are not essential
but that can improve quality of life.

q y

This highly heterogeneous family, which is
being enlarged all the time as our knowl-
edge of nutrition increases, comprises sub-
stances as varied as antioxidants to fight
free radicals, substances to protect the joints,
vegetable extracts to strengthen the skin
protection, bacteria to balance the intes-
tinal flora, etc.

The list is very long, but we have selected a
few key examples.

These other nutrients can have short-term
or long-term effects. Short-term goals are
improving the functioning of the body or
reducing undesirable phenomena, such as
painful joints, skin irritations or digestive
disorders. In the longer term, the goal is to
minimise the incidence of external attacks
and curb the effects of the ageing process on
selected organs.

These nutrients work on the animal’s body
and mind — the cognitive capacities. The
provision of antioxidants from an early age
for example helps fight against the devel-
opment of cataracts in the ageing dog and
the appearance of some behavioural prob-
lems connected to the loss of these adapta-
tion capacities. Many studies in humans
have proven the effectiveness of antioxi-
dants in the prevention of some neurologi-
cal diseases, such as Parkinson’s and
Alzheimer’s.

Water

HEALTH & PREVENTION

Free access to clean drinking water helps prevent dehydration, the signs of which are dry
skin that lacks elasticity when pinched, blood capillaries that do not fill up easily, a higher
heart rate and high fever. Dogs that are 10% dehydrated are more likely to die. It is impor-
tant to monitor an animal’s water intake, especially when it is getting on in years. Increased
intake can be a sign of diabetes mellitus or the start of kidney disease.

Antioxidants

HEALTH & PREVENTION

The mapping of the roles of antioxidants is one of the main subjects of medical research at
this time.They include the fight against ageing, the prevention and treatment of cardiovascu-
lar disease, some cancers, nerve diseases, cataracts and problems induced by physical effort.

A little background information

Water (H,O), the most well known of organic
substances, is a major constituent of the ani-
mal’s body (75% at birth and 60% in adult-
hood). It is the most important nutrient to life,
in absolute and relative terms, participating in
all major physiological functions. Body fat
contains just 15% water, the skeleton 50%,

muscles 75% and blood 83%.

water in respiration

Its role in the body

Water has many essential roles for life :

- ideal dispersion environment for nutrients
and waste ;

- optimal environment for all biochemical re-
actions ;

- regulation of body temperature ;

- lubrication of the joints, the eyes and the
inner ear (transmission of sounds) etc.
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A little background information
Antioxidants help the body fight the destruc-
tive effects of free radicals (more properly
known as “oxygen-reactive species”), which are
unstable substances derived from oxygen that
are being produced by the body all the time.
The production of free radicals is increased
during inflammation, stimulation of the im-
mune system and exposure to toxins.

Their role in the body

Antioxidants protect the cell membranes and
nucleus against free radicals, which bombard
them without penetrating them.

The body has a large force to defend itself
against these attacks, armed with enzyme
mechanisms (superoxide dismutase, glu-
tathione peroxidase and catalase) and endoge-
nous and dietary antioxidant substances. The
disruption of this natural defence system leads
to oxidative stress.

vitamins C and E
act on the cell membrane

ultraviolet

pollution

poor diet [l

polyphenols
act on' the nucleus

lutein and beta-carotene
act on the interior
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Carotenoid pigments

Examples : beta-carotene (or pro-vitamin A),
lycopene, lutein and zeaxanthin.

HEALTH & PREVENTION

The carotenoids are a family of yellow-orange pigments that have an antioxidant role.

Lutein and zeaxanthin are pigments in the crystalline lens and the retina that absorb UV rays
and act as a filter for the retina cells. In humans, the risk of cataracts is inversely propor-
tional to the quantity of lutein ingested. Supplementation is also recommended in people
suffering from retinal degeneration (macular degeneration). Lutein specifically protects the

Polyphenols

HEALTH & PREVENTION

Polyphenols form a family of major antioxidants, which protect the cell membranes and
DNA, preventing some mutations that cause cancer.

rod cells, while zeaxanthin protects the retinal cones.

A little background information

Dogs can convert beta-carotene from vegetable
sources into vitamin A.

Their role in the body

Carotenoids are natural antioxidants that stim-
ulate the immune system. In bitches, beta-
carotene  promotes the synthesis of
progesterone and oestrogen, hormones in-
volved in behavioural changes during oestrus

cell membrane
nucleus\i 'L.H

and in preparing the uterus for possible gesta-
tion. Through these hormones, beta-carotene
in food provides a favourable environment for
the development and growth of the embryo.
There is a synergy between the various
carotenoid pigments: lutein permits the re-
generation of zeaxanthin, which regenerates
beta-carotene, which in turn regenerates ly-
copene.

free radicals
v

lutein

lutein protects the cell
membrane

Glucosamine

HEALTH & PREVENTION

This nutrient is recommended for the prevention and treatment of osteoarthritis in large-
sized dogs, dogs active in sports or ageing dogs.The earlier it is added to the diet, the bet-
ter the chances of limiting the inevitable degeneration of cartilage.

A little background information

It enters into the composition of gly-
cosaminoglycans (GAGs), which are base
components in the formation of joint carti-

lage.

Its role in the body
Glucosamine is one of the main substances in-
volved in the elaboration of joint cartilage and

after oral administration, the
glucosamine is concentrated in
the synovial fluid

glucosamine stimulates cell
regeneration in the cartilage

contributes to its elasticity. Its main action
consists of stimulating the formation of new
cartilage. Hence it acts in perfect conjunction
with chondroitin which inhibits the destruc-
tion of older cartilage.

Glucosamine has minor anti-inflammatory ef-
fects.

cartilage damaged
by ageing

A little background information

Some epidemiological studies in humans have
shown a positive correlation between the reg-
ular moderate consumption of red wine - a
concentrated source of polyphenols — and a
lower incidence of cardiovascular disease (e.g.
atherosclerosis).

This is currently known as the French para-
dox. Dogs on the other hand are rarely affected
by atherosclerosis, as they possess less LDL
cholesterol ("low-density lipoprotein choles-
terol”) than humans.

kidney  heart

improving the blood
drculation

polyphenols
——

Their role in the body

The major positive of polyphenols is their im-
pact on free radicals, limiting the harmful ef-
fects of oxidative stress. The incorporation of
green tea polyphenols in the diet can improve
oral hygiene. Some compounds inhibit the
growth of dental plaque bacteria, which cause
periodontal disease, a common complaint
among ageing animals. The positive effect of
flavonols, a special category of polyphenols,
has also been observed in kidney and heart dis-
case. They stimulate nitric oxide production,
relaxing the smooth muscle fibres of the blood
vessels. Daily administration of flavonols is as-
sociated with a fall in blood pressure.

= @.

antioxidant activity

oral cavity hygiene

Chondroitin

HEALTH & PREVENTION

This substance prevents and treats osteoarthritis in large-sized dogs, dogs active in sports
or ageing dogs. The earlier it is added to the diet, the better the chances of limiting the in-

evitable degeneration of cartilage.

A little background information

Chondroitin sulphate is a carbohydrate that
enters the composition of glycosaminoglycans
(GAGs), which are base components in the
formation of joint cartilage. GAGs are sul-
phate derivatives with a high molecular mass
that control the water retention capacity of
proteoglycans. In the cartilage matrix GAGs
contribute to the nutrition of cartilage.

chondroitin slows down
the enzyme degradation
of the cartilage

Its role in the body

Chondroitin is one of the main GAGs, which
are essential components of cartilage. They
contribute to its elasticity and absorb impacts
suffered by the joints. Its main action is in-
hibiting the effect of the enzymes that cause
the permanent destruction of cartilage. Its ac-
tion perfectly complements that of glu-
cosamine, which promotes the production of
new cartilage.

crtilage damaged
by’ ageing



GLM

Green-Lipped Mussel

HEALTH & PREVENTION

The Green-Lipped Mussel (GLM) extract has interesting properties for the prevention and
treatment of osteoarthritis. Several studies show a reduction in pain and an improvement
in joint mobility in canine patients when it is administered. GLM helps limit inflammation, pre-
serve the integrity of the cartilage and fight against oxidative lesions.

Fruit acids

(Garcinia cambodgia)

HEALTH & PREVENTION

Extracts of Garcinia Cambodgia are used to limit lipogenesis in humans.

A litde background information Their role in the body

A little background information

Fresh, raw mussels are traditional ingredients
in the diet of the Maoris living along the coast
of New Zealand. The incidence of os-
teoarthritis is lower among these people than

Its role in the body

The mussels harvested along the coast of New
Zealand benefit from a constantly renewed sup-
ply of marine nutrients brought by the current.
The mussels act as a sea-water filter, tending

The active ingredients are hydroxycitrates
(alpha hydroxy acid), commonly known as
“fruit acids.”

The expected benefits are inhibition of lipo-
genesis in the liver and reduction of energy in-
gestion. The mechanisms of action have yet to
be clearly established.

those living inland, which led to a number of  to retain the essential nutrients. As a result,

studies on the phenomenon and the anti-in-  GLM contains a large number of potentially

flammatory properties of this mussel were  active substances that fight arthritic inflam-

soon proven. mation: omega 3 fatty acids, chondroitin, glu-
tamine, vitamins E and C and trace elements
(zinc, copper, manganese).

.

ko GLM exhibits some very
otent anti-inflammatory
’ effects in animals_ suffering
[ 'f # T4 from painful joints
(osteoarthritis).
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Aloe vera

HEALTH & PREVENTION

Aloe vera has several properties that combine to have a very positive action on the skin. It
activates the synthesis of collagen, which is a very useful healing promoter when used lo-
cally on burns.Aloe vera also has an anti-inflammatory action, stimulating the immune func-
tion (preventing local infections) and fighting against cell oxidation mechanisms.
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Curcumin

HEALTH & PREVENTION

Curcumin is one of the substances in turmeric extracts with recognised beneficial effects
on the skin and skin lesions. Its other benefits include its protective action on the liver and
its anti-amyloid effects, which can protect humans from atherosclerosis. The latest results
from the laboratory would indicate that it also has antitumour properties.

A little background information

The therapeutic virtues of aloe vera were
utilised in 1500 BC by the ancient Egyptians
to treat burns, infections and skin parasites. In
Latin, aloe means plant, while vera means true.

Its role in the body

Aloe vera exercises its healing properties in lo-
calised application or by oral administration.
These properties are probably due to a syner-
gistic effect of specific polysaccharides — like
acemannan — and high concentrations of
amino acids, vitamins E and C, zinc and es-
sential fatty acids.

damaged skin

healthy skin

A litde background information

The colour of curcumin is bright yellow-or-
ange and it is used in the food industry as a
colorant, in mustard for instance.

_ surface actions:
fadilitates healgn§ and fights

bacterial infections \

deep actions:
regulatlon of immune

Its role in the body

Curcumin acts in several different ways to fa-

cilitate the skin healing process :

- it has antioxidant and anti-inflammatory
properties

- it facilitate the healing process.

- it regulates immune reactions, especially in
atopic and allergic states.

- it has an antibacterial action.

intermediate actions:
. antioxidant and
anti-inflammatory properties

The effects of aloe vera can be exercised by local application but its administration in the diet means that its
stimulating skin healing property can also be made use of.

reactions
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Probiotics

HEALTH & PREVENTION

A probiotic is a living organism administered orally with beneficial effects on the balance of
intestinal flora that can help prevent or treat digestive problems in animals.The regular con-
sumption of probiotics can even have a beneficial impact on health in general and immunity

in particular.

A little background information

More than 90% of the body’s cells are actually
bacteria in the digestive tract. The colon can
contain up to 10'? (ten followed by twelve
zeros) bacteria per gram!

Their role in the body

Probiotics are “beneficial” bacteria that are
able to colonise the intestine at the expense of
potentially pathogenic bacteria if they are ab-
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sorbed with the food. In humans, the regular
consumption of fermented milk products (like
yoghurt) is based on the same principle.

A special strain of lactobacilli (Lactobacillus
acidophilus) can accelerate the recovery of
dogs that have suffered from clinical enteritis
caused by bacteria.

In the intestine, probiotics act as
! a regulator of bacterial flora in general,
preventing some bacteria from
proliferating, thus JImItInF the risk
of Infection or undesirable fermentation.

2 | probiotics

|.Bran
2. Kernel
3.Germ
4. Cells saturated with starch
(starchy endosperm)
5. Aleurone cells
(source of gluten)

-i- “bad” bacteria

intestinal transit

Origin of wheat gluten

Wheat grain

Zeolite

HEALTH & PREVENTION

The incorporation of zeolite in the food is a good way of preventing and treating diarrhoea.
Zeolite absorbs the surplus water in the digestive tract that characterises diarrhoea, but it
also binds certain toxins responsible for the increased secretion of water towards the in-

testinal lumen.

A litte background information

Zeolites are clays, natural minerals composed
of microscopic leaves of aluminium silicate.
They have been used for some years in the
treatment of diarrhoea in the same way as
smectite, another clay. Zeolites are insoluble
mineral salts that, compared with other clays,
are highly porous — which means they can ab-
sorb 50% of their volume — and have a large
surface area — more than 100 m? per gram.

digestive transit
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Their role in the body

Zeolites have three main effects in the animal’s

digestive tract :

- they form a protective coating on the surface
of the intestinal mucosa ;

- they absorb surplus water ;

- they adsorb toxins.

Zeolites help improve the sturdiness of bone

by facilitating the absorption of calcium. They

do not disrupt the digestive absorption mech-

anisms.

passage of unaltered
nutrients

adsorption
of toxins_

water
absorption

| intestinal wall

— protective zeolite

Sites of action of antioxidants

Polyphenols > @ & © O
Vitamin C > @
VitaminE>» @ © © O

Lutein > © © O
Taurine > @

I. Inside nucleus (DNA)
2. Mitochondrion
3. Lysosome

4. Cell membrane
5. Endoplasmic reticulum
6. Golgi apparatus

A very diverse intake of antioxidants can act synergistically to bet-
ter protect the cell and to optimise protection against oxidation.



MINI GLOSSARY OF NUTRITION

Carbohydrates

Organic compounds whose role is essen-
tially energy-related, although some carbo-
hydrates still play a structural or hygienic
role in the digestive tract. They are split into
two categories according to their function :

- simple carbohydrates, aka sugars (glucose,
fructose, saccharose, lactose, etc) are found in
fruit, flour, milk, sugar and sugar products

- complex carbohydrates, which include
starch (energy source)and dietary fibre
(needed for general hygiene in the diges-
tive tract).

Energy

In order to function smoothly, an animal's
body needs the energy contained in its food
(whether animal or vegetable in origin).
During digestion, food is broken down into
nutrients that, once absorbed and
metabolised by the body, provide energy. In
a premium dog food:

- 1g proteins provides about 4 calories,

- 1g carbohydrates provides about 4 calories
(excluding fibre),

- 1g lipids provides about 9 kilocalories.

Energy requirements

The varying amount of energy required to
compensate the body’s daily energy losses.
This amount depends on age, physiological
status (growth, gestation, lactation, etc.),
physical activity, size of animal.

Enzyme

An organic molecule with the ability to
speed up or trigger biochemical reactions in

the body.

Dietary fibres

Components found in plants, including
cellulose, hemicelluloses and pectins, that
cannot be assimilated by the body.
Although of no direct nutritional value, di-
etary fibres are nevertheless very important:
insoluble fibres facilitate intestinal transit
while soluble or fermentable fibres help
protect the intestinal wall and combat bac-
teria that cause diarrhoea.

Ingredients

The “visible” elements (the raw materials of
food) in a recipe. An ingredient can be a
source of several nutrients, and improved by
eliminating its components with no nutri-
tional value.

Kilocalorie

Also known as calorie. The unit of energy
used in calculating an animal’s energy re-
quirements and the food’s energy density. 1
kilocalorie = 4.18 kilojoules.

Lipids

The main component of fat, lipids have a
high energy content in a small volume (fats,
oils). They also play a functional role in the
body by means of the vitamins dissolved in
them (vitamins A, D, E and K) and the

presence of essential life-sustaining lipid
molecules (essential fatty acids).

Metabolism

All the biochemical processes occurring in
a living being so that it may develop and
survive. Some reactions make construction
processes possible by means of synthesis
(anabolism), others are degradation or
breakdown processes (catabolism).

Micronutrients

Nutrients present in tiny amounts in food
(vitamins, trace elements).

Minerals

In a food, anything which is not organic
matter or water consists of minerals.
Collectively they are also referred to as ash.
According to their level of incorporation
in food, one calls them “macronutrients”
. «

(eg: calcium and phosphorus) or “trace ele-
ments” (iron, copper, zinc, etc.).

Nutrients

Simple mineral elements or organic mole-
cules that are the components of food, each
one of them being essential to the func-
tioning of the body. According to the con-
dition of the latter, preparing a balanced
food involves making a complex jigsaw,
each piece of which is a different nutrient.

Nutrients are divided into families: pro-
teins, lipids, carbohydrates, minerals, vita-
mins, without forgetting the most impor-
tant one of all: water. Nutrients are prime
elements, just like there are prime num-
bers, from which all concept of a balanced
diet must derive.

Nutrition

All the phenomena by which the body
breaks down food to absorb and use it for
the purpose of development and survival in
a given environment. Nutritional balance in

food:

- provides the energy constantly required
by the body,

- provides the materials needed to continu-
ously build and renew organs,

- provides small amounts of those sub-
stances that are essential to the smooth
functioning of the biological phenomena
permanently occurring in the cells.

Proteins

Proteins are the only substances in the body
that contain sulphur. They provide life-es-
sential elements: amino acids, which are
the building blocks of the cells that make up
the body. They have a number of vital func-
tions allied to growth, reproduction and
immunity to name but three. Proteins are
also required to manufacture the enzymes
that trigger chemical reactions in the body.

Vitamin

A vitamin is an organic substance needed by
the body, with no energy value of its own,
and that the animal cannot synthesize in
sufficient amounts to function normally.
Therefore, an adequate daily supply of it
must be provided by the diet.
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Maintenance energy requirement
of an adult dog (MER), expressed
in kcal of metabolisable energy

per day (kcalME/d)

Weight of the dog
kg

20
25
30
35
40
45
60

80

MER

kcalME/d

220

295

370

435

590

730

990

1 230

| 455

| 665

| 870

2 065

2260

2 800

3475

© Hermeline/Diffomedia

Basic nutritional requirements

The maintenance level of nutrition represents the minimum nutritional require-
ment of an adult dog with a “normal” activity level, living in an ambient tempera-
ture of around 20°C and without exceptional energy expenditure related to a spe-
cific physiological condition, such as gestation, lactation or growth.The maintenance
nutritional requirement of a medium-sized dog (10-25 kg) serves as the bench-
mark. This is then adapted to the individual, based on size or breed, activity level,

age, physiological condition and health.

Maintenance energy requirement

The first step in the process is establishing
the dog’s energy needs, which is what it
needs to cover its vital functions and lead a
reasonably active life. This is known as the
maintenance energy requirement (MER).

This is based on the dog’s metabolic weight
(W75, where W is the weight in kg) calcu-
lated as 130 kilocalories of metabolisable
energy per kilogram of metabolic weight.
The term metabolic weight is used for dogs
to enable the comparison of animals whose
weight can vary between 1 kg and 100 kg,
depending on the breed but also on the in-
dividual. A dog’s energy requirement does
not develop in tandem with its weight. The
maintenance energy requirement of a 30-kg
dog is not three times greater than a 10-kg
dog’s, far from it. This energy must be pro-

vided through the food.

As stated above, MER is measured at a com-
fortable ambient temperature, so energy in-
take will always have to be adapted to the
climatic conditions. A dog that lives out-
doors in winter will have an MER that is
double the normal value.

Good maintenance food:
respecting the dietary balance

Once the energy requirement has been cal-
culated, the various nutrients will be added
to the formulation in such a way as to avoid
any deficiency or excess, both of which
could have adverse effects on the dog.

When feeding an adult dog in the mainte-
nance stage of its life the main goals are:

* Keeping it at its healthy weight by using
highly digestible ingredients and keeping
the fat content at a sensible level

Changes in the maintenance energy requirement of a dog living outdoors,
depending on its lifestyle and the season

Increase in calories Continental

ingested (%) climate
January 100
February 100
March 70
April 40
May 10
October 10
November 40
December 70

Mediterranean

Oceanic climate climate
60 30
60 30
30 15
15 10
5 0
5 0
15 10
30 15



* Preserving the health and beauty of the
skin and coat with the enriched provision
of essential fatty acids, essential amino
acids and B vitamins.

This food must be properly balanced in
terms of nutrients. The following propor-
tions serve as a starting point for a medium-
sized adult dog:

- 25% protein

- 12% fat

- 5-7% dietary fibre

- 1.1% calcium

- 0.8-0.9% phosphorus

Digestibility

The digestibility of a food, known as the co-
efficient of digestibility (CD), is an expres-
sion of how well the dog digests the food it
eats, expressed as a percentage of the food
eaten which is digested, absorbed and
utilised by the body.While digestibility can
be regarded as a fundamental criterion of a
food’s nutritional quality by both the vet-
erinary nutritionist and the owner, these
two people will take two wholly different
approaches.

For nutritionists, digestibility is a measure of
what the dog retains in its body (digests)
compared with what it consumes. For own-
ers, digestibility is a matter of the quantity,
frequency and quality of defaecation.

Two parameters determine the overall ap-
pearance of dog faeces, reflecting the nutri-
tion it takes in and its condition:

I) The digestibility of dry matter (DM) in a
food, expressed as the coefficient of di-
gestion (CD):

CD.DM = DM ingested - DM excreted

DM ingested

So, if a dog consumes 100 g of dry matter
(which is what is left of the food after the wa-
ter is removed) and evacuates 20 g of dry
matter in its faeces, the digestibility of the
food is 80%.

Quantity is not the only factor, of course.
The dog also needs to be able to digest the
ingredients easily. Digestibility is strongly
related to quality. The higher the quality, the
more digestible the food will be.

The figures here are just average values and
do not correspond to the needs of all dogs.
Size, physiological condition and lifestyle
are all variables in the equation, which will
have to be fine-tuned to find the energy re-
quirement and the nutritional requirement
of an individual dog.

f the dog retains 85 g of the food rather than
80 g, digestibility will be 85%, improved by five
points, which represents a reduction in ex-
creted dry matter from 20% to 5%, i.e.are-
duction of 25%.A slight improvement in the
digestibility of a food (5%) can therefore lead
to a large reduction in the daily quantity of
faeces (one quarter), which explains why se-
rious manufacturers are conducting research
in this field.

2) The water content of the faeces (65-75%)
is also important. A drop in the water
content will significantly reduce their vol-
ume and improve their consistency.The in-
clusion of different types of dietary fibre in
the food will help achieve this.

“The first step in the process is
establishing the dog’s energy needs,
which is what it needs to cover its vital
functions and lead a reasonably active
life. This is known as the maintenance
energy requirement (MER).”
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Many parameters can affect the digestibility
of a food, not least the dog itself. If a Beagle
and a Fox Terrier are given the same food, the
Fox Terrier’s digestibility will be about five
points better than the Beagle’s. Likewise, the
quantity of the food consumed also has an
impact on digestibility. The greater the quan-
tity at a single sitting, the lower the di-
gestibility, which is why the splitting of the
daily feeding amount into several sittings is
often recommended for dogs with a sensitive
gut or with a high nutritional requirement
(sporting activity or suckling, for instance).

Digestibility is accordingly a highly significant
factor for dogs, playing a major role in de-
termining whether a food is good or bad.
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considerations.

© Duhayer/Royal Canin
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The puppy’s energy requirements are higher than those of an adult dog. It must maintain its body and grow at the same
time (GER).

Example of growth of a medium-size puppy.

MER = maintenance energy requirement; GER = growth energy requirement; TER = total energy requirement; kcal ME/d
= kilocalories of metabolisable energy per day.

Adapting the dog’s food

he figures above correspond to the nutritional require-
ments of a young or mature adult dog of medium size not
in a reproductive phase.These requirements can be rather
lower (ageing, neutered or inactive animal) or much higher
(growth, gestation or sporting activity), so it is important to adapt
intake to the individual.The choice of food will be guided by these

Adapting the food to the dog’s age

Growing puppies, adults in the maintenance phase and ageing dogs all have different
nutritional requirements.As a consequence, a diet needs to be adapted in every
stage of life to ensure the dog remains as healthy as possible.

Nutrition and puppies

Whatever the breed, a puppy’s requirements
in terms of energy, protein, minerals and vi-
tamins are much greater than those of an
adult dog. It needs energy and nutrients to
maintain its body, but also to grow and
build it. Its digestive functions are different
to an adult’s, too. It is much less able to di-
gest starch, for example. Similarly, the
puppy’s teeth — starting with the milk (first)
teeth, then the permanent teeth —are an im-
portant factor that needs to be taken into
account when choosing the size, form and
hardness of kibbles. The formulation of
puppy food must take all of these factors
into account. To cover these hefty energy re-
quirements the food must have a high-en-
ergy content (expressed in kilocalories of
metabolisable energy per 100 g of food),
while concentrations of all other nutrients
will also be higher than normal in a specially
formulated growth food.



The oil extracted from borage seeds is very rich in essential fatty acids (GLA).

Nutrition and ageing dogs

Good care is essential if a dog is to remain
in good health throughout its life. Regular
physical activity will ensure that the dog
maintains its muscle mass and controls its
weight. The condition of the teeth and the
coat should also be monitored. In terms of
energy requirement, intake should be
adapted to the animal’s activity level, which
depends on its age and any health concerns.
An arthritic dog will move around less and
so expend less energy, putting it at risk of
unhealthy weight gain. A low energy diet is
only imperative if the dog is overweight. It
is very important not to simply assume that
reduced enthusiasm for physical exercise is
a normal consequence of ageing. The dog
must be examined to check whether it is
suffering from a chronic disease. Regular
weighing and medical check-ups are the
best way to ensure that ageing-related prob-
lems are detected at the earliest opportunity.

Ageing is also accompanied by the modifi-
cation of digestive capacities and particular
nutritional requirements, so food for ageing
dogs should have the following characteris-
tics:

— Higher vitamin C and E content. These
nutrients have antioxidant properties,
protecting the body’s cells against the
harmful effects of the oxidative stress
linked to ageing.

— High-quality protein. Contrary to a
widely held misconception, lowering the
protein content gives no benefit. Older
dogs are less efficient at using dietary pro-
tein than younger dogs. Another fallacy in
some countries is that protein is respon-
sible for kidney failure. Improving protein

quality is the main goal here. Reducing
the phosphorus content is the only way of
slowing down the gradual deterioration of
kidney function, which can be monitored
by regular biochemical tests.

— Higher proportion of the trace elements
iron, copper, zinc and manganese to
maintain good condition of the skin and
coat. Their inclusion in a special chelate
complex in the form of organic salts,
which are much easier to assimilate than
mineral salts, makes it more likely that
they will be used in the metabolism of
dogs with a less effective digestive system.

— Higher quantity of polyunsaturated fatty
acids (soy oil or, even better, borage oil,
fish oil) to maintain the quality of the
coat. Dogs normally produce these fatty
acids, but ageing can affect this physio-
logical process.

— Slightly higher fibre content to act as “bal-
last”. This will help limit the risk of con-
stipation, which can accompany the re-
duction in the ageing dog’s physical
activity.

As they age, dogs increasingly suffer from
teeth problems. To ensure they continue to
eat in sufficient quantities, the shape, size

and hardness of their kibbles need to be

tailored to their jaw.
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Foods for ageing dogs

A dog that reaches three quarters of its expected lifespan is regarded as
an ageing dog.The signs of ageing will start to become more and more ap-
parent and therefore easier to recognise from |2 years for a small dog,
10 years for a medium-sized dog and 8 years for a large dog.

Dietary measures to help combat the signs of ageing need to be intensi-
fied when dogs enter this life stage. This will help them stay healthy for as
long as possible.The following factors are especially important:

* Helping to combat cell ageing

Cell damaged by oxidation due to free radicals.

¢ Improving immunity and increasing
resistance to infection
vitamins E, C, beta-carotene, zinc, vitamin B6

Vitamins E, C and Bé, zinc and beta-carotene
support and stimulate the immune system,
which is weaker in ageing dogs.

Ageing dogs do not form a homogenous group. A
healthy ageing dog should not be on the same diet
as an ageing dog with health issues. Regular check-
ups and health screens will ensure that any kidney,
heart or other problems are detected at the earliest
opportunity. In many cases, diet can play a role in
preventing or at least limiting the expression of the
clinical symptoms of chronic disease in ageing dogs.
The veterinarian will be able to recommend the
most appropriate food.

Antioxidants:
vitamins E and C, beta-carotene

* Combating development of
cataracts, degenerative diseases, tu-
mours

vitamins E, C and
beta-carotene

Vitamin E plays a role in preventing degener-
ative diseases of the nervous system.Together
with vitamin C and beta-carotene it helps
prevent cataracts.Vitamin Bé is indicated for
neuromuscular deficiencies in ageing dogs.

Free radicals neutralised by antioxidants. Protected
cell.

¢ Improving the beauty of skin and coat
essential fatty acids: fish and borage oil, zinc

The health and beauty of the skin and hair is
dependant on the adequate and regular intake
of specific substances. Borage oil has a positive
effect on the sheen of the hair and the elastic-
ity of the skin. Zinc (in chelated form to im-
prove assimilation) is recommended for ageing

dogs with a coat in poor condition. * Alleviating arthritis

glucosamine and chondroitin sulphate,
essential fatty acids

Epiphyses
approach
each other

Cartilage
lesion

Increased bone
density of the
subchondral
bone plate

1. Synovial cells

2. Cartilage

3. Chondroitin sulphate

4. Glycosaminoglycans (GAGs)

Chondroitin sulphate slows down the enzymatic degradation of cartilage.
Glucosamine stimulates the synthesis of cartilage (cell regeneration).
Chondroitin sulphate and glucosamine help improve joint mobility in
ageing dogs.



High Digestive Security: prevention through nutrition

On average, digestive problems account for one in every five visits to the veterinarian. In many cases,an appropriate nutritional response will be enough
to end the symptoms.The veterinarian is in the best possible position to prescribe a food that provides this response.

* Protecting the intestinal mucosa * Preventing too high an intake

Clay has three very beneficial properties: The energy concentration of the food will have

- Coating ability, reinforcing the protective power of the mucus barrier

to be adapted to the animal’s requirements,
based not only on its age, but its size too, which

- Absorbing ability, neutralising substances that are toxic for the intestinal mucosa is a very important criterion.

- Combating infectious agents by supporting the intestinal flora by providing nutrients
that promote the growth of bacterial populations favourable to

the optimal functioning of the digestive tract, e.g. fructo-
oligosaccharides (FOS), which promote the proliferation of

lactobacilli.
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¢ Facilitating starch digestion Fibre promotes

Rice is the most digestible cereal used in
dog food. Even if the starch in the food is
extremely digestible and very well cooked,  gegtive tract must live in har- % %™
it is always a good idea to limit the starch ~ mony. :
content to 25% by dry matter. Highly fermentable fructo-

Without soluble fibre, dis-
solution of the bolus in the
stomach and intestinal
transit is accelerated.

Digestive sensitivity increases with age

Decrease in digestive capacity of the digestive tract.
Increased frequency of diseases of the digestive tract.

system.

healthy digestion

The 500 species making up

the bacterial flora of the di- | | Nourishing the colon cells

The integrity of the mucosa depends on the regular
intake of essential nutrients through the diet.
oligosaccharides ~ (FOS)
maintain the equilibrium of
intestinal flora.

Intestinal transit must
be slow enough to allow
absorption of nutrients,
but fast enough to avoid
constipation.

Volatile fatty acids produced when fibre (FOS) is
utilised nourish the intestinal cells and ensure
they can regenerate.

* Regulating intestinal transit

Beet pulp is a good source of fibre if the
dog has a sensitive digestive system. It
slows down digestive transit slightly with-
out compromising digestibility. Because it is
only moderately fermentable it is not to-
tally degraded in the gut, which enables it

to contribute to motor control by provid- Protein

ing “ballast”. Lo . .
By providing “ballast”, beet ¢ Limiting protein fermentation
pulp (in yellow), which is . . . .
moderately fermentable, The choice of protein sources has a clear impact on di-
this acts as a regulator of gestive tolerance. Casein is a reference protein, as is
intestinal transit. fishmeal.
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Adapting the food to the dog’s size

If you're looking for an example of the range of sizes among
dogs, imagine a Great Dane next to a Chihuahua. This huge
difference in size also has consequences for how their bod-
ies work. Duration and magnitude of growth, size of jaws and
teeth, energy requirement and physical activity, relative weight
of the digestive tract, predisposition to certain diseases and

average life expectancy are all affected by the dog’s size,and
all these factors must be taken into account when choosing
its food. Obviously, the main principles are the same, but the
differences between dogs of different sizes and sometimes
between breeds means that tailoring the food to specific de-
mands is beneficial in every stage of life.

Fundamental differences between large and small dogs

Differences Mini (Chihuahua) Variation factor

Duration of growth 8 months 3 times as long

Magnitude of growth  weight at birth x 20 5 times as big

length of a canine:

Size of teeth 4-5 mm

3 times as long

Tailoring nutrition to the puppy’s
size

Maxi (St Bernard)
Differences in size between puppies are no-

ticeable as soon as they are born. A Poodle
whelps one, two or three puppies each
weighing 150-200 grams (around 5% of
the mother’s weight), whereas each of the
eight to ten puppies in a Newfoundland’s
litter weigh 600-700 grams (1% of the
mother’s weight). While a giant-breed adult
weighs 25 times as much as a small-breed

24 months

weight at birth
x 100

length of a canine:
5-16 mm

Energy requirement

Relative weight of
the digestive tract

132 kcal/kg of body
weight

7 % of body weight

3 times as much

45 kcal/kg of body

Life expectancy > |2 years

The variation in weight and size between the
various dog breeds (ranging from | kg to 100
kg) is one of the biggest in the natural world.
Adult dogs are classified into one of four
groups: small breeds weighing less than 10 kg,
medium-sized breeds weighing between 11
and 25 kg, large breeds weighing between 26
and 45 kg, and giant breeds weighing more
than 45 kg. This size variation involves mor-
phological, physiological, metabolic and behav-
ioural differences between the various breeds.

Average lifespan is |5 years for small
breeds, 13 years for medium-sized breeds,
10-11 years for large breeds and often less for
giant breeds.

Magnitude and duration of growth: by
the time it reaches adulthood,a member of a
small breed will weigh twenty times its birth-
weight, a ratio that is fifty in medium breeds

per kg weight

more than twice 2.8 % of body
as big weight
almost half as long 7 years

Small, medium and large breeds

and eighty or more in large breeds. A small
breed reaches adulthood at 8 months,
whereas a large breed does not do so until
between |8 and 24 months.

The weight and number of puppies in a
litter also differ. Small-breed females will
whelp on average three puppies, each weigh-
ing almost 5% of their mother’s body weight,
whereas large breed females will whelp be-
tween eight and twelve puppies, each weigh-
ing barely 1% of their mother’s body weight.
Proportionally, the size of some organs differs
too. For example, relatively speaking a large
breed dog’s digestive tract is half the size of a
small dog’s.

The energy requirement of a 50 kg dog is
not five times greater than that of a 10kg dog
but instead it is 3.3 times greater, because
the dog’s metabolism is adapted to its weight.

adult, in newborns the same ratio is just six
to one. This explains why giant breeds have
to grow much more and for much longer
than small breeds. The duration and mag-
nitude of growth are in proportion to the fi-
nal weight of the body.

The energy requirement depends not on
body weight but on metabolic weight (75% of
the former), which takes account of body
shape and surface area.

Temperament also differs with size. Large
breeds are generally calmer than small breeds,
although they do need more living space.

Some hereditary diseases, such as hip dys-
plasia, are more likely to affect large dogs.

These differences between small, medium and
large breeds have major consequences for
health, diet and relationships between humans
and dogs.



— By the age of three months, a small-breed puppy
weighs half of its adult weight. A large-breed
puppy will not reach this milestone until it is five
or six months old.

— A Poodle reaches its adult weight around eight
months of age. By that time it weighs twenty
times its birthweight. A Newfoundland will con-
tinue to grow for at least another ten months,
and by the tme it is fully grown it will weigh
around a hundred times what it did at birth.

The size of the breed demands special
adaptation.

— At 3 months old, a Terrier puppy weighs 2-3 kg
and a giant breed puppy 18-20 kg. One obvious
difference will be the size of their jaws — the Terrier
puppy will find it difficult to grasp a medium-sized
kibble, which will often result in it rejecting its
food, whereas the giant breed puppy will spill a lot
of its food. It is therefore a much better idea to
serve kibbles that are tailored to the size of the
breed, be that small, medium, large or giant.

— Large-breed puppies, whose growth period is long
and intense, are especially susceptible to skeletal
and joint problems, including limb defects, bone
deformities and joint lesions. The first part of
growth is mainly concerned with bone develop-
ment, although the muscles also start to grow. This
means that a puppy that eats too much (i.e. takes
in too much energy) will put on too much weight
and grow too quickly. This extra weight on the
skeleton will increase the risk of bone deformity
and joint problems (dysplasia). Limiting the energy
concentration of a food for large breed puppies and
feeding a correct daily amount will help control the
speed of growth and so minimise these risks.

— A large breed puppy needs more calcium than a
small breed puppy. A 20 kg puppy only eats one
and a half times the amount of a 10 kg puppy of
the same age. If it cats the same food there is an
obvious risk of calcium deficiency. The calcium
content in the food therefore needs to be increased
for large breed puppies. On the other hand, large
sized puppies are also more sensitive to excessive
calcium intake. It is important to emphasise here
that adding a dietary complement to a complete
food formulated for the growth phase is at best un-
necessary and at worst dangerous for the animal,
unless prescribed by the veterinarian.

Ageing varies dependent on size
Different stages of ageing

10 months 8 years 12 years
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12 months 7 years 10 years
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18 months 5 years 8 years
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24 monhts 5 years © Mature adult
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Ageing occurs earlier in large dogs. With a shorter life expectancy, large dogs become
mature at around 5 years old.

Different digestive capacities

The digestive tract of a large dog is proportionately shorter than that of a small dog: a large dog there-
fore has a lower digestive capacity than a small dog.

Equivalent age between man and dog

Agedg;the Corresponding age in human years:
Small breeds Medium breeds Large breeds
(less than 10 kg) (10-25 kg) (more than 25 kg)
6 months 17 years 12 years 6 years
12 months 22 years 20 years 12 years
18 months 25 years 23 years 16 years
2 years 27 years 25 years 22 years
4 years 29 years 39 years 40 years
6 years 36 years 51 years 55 years
8 years 46 years 63 years 75 years
10 years 55 years 75 years 94 years
12 years 62 years 85 years
14 years 68 years 95 years
16 years 76 years
18 years 87 years
20 years 99 years
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Birth weight depends on the size of the dog. Large dogs are proportionally smaller at birth (as a per-
centage of the mother's weight) and subsequent growth is intense and long.The nutritional needs and
risks of growth differ from those of small dogs.

Energy needs per kg weight are twice as high for a small dog
as for a large dog.

Should a growing puppy be given cal-
cium supplements?

Wild carnivores eat entire carcasses, in-
cluding the intestines and their contents,
flesh and bone. Bone contains calcium,
which is needed for essential processes
such as blood coagulation and the nerve
function, as well as bone calcification dur-
ing growth. Bone can release calcium if the
animal does not consume enough to cover
what it needs to keep vital processes run-
ning. The skeleton can therefore serve as a
calcium store.

When a dog eats only meat, its bones can-
not mineralise correctly and cannot pro-
vide calcium for the vital processes. The
bones will be weakened. To prevent this,
dogs need calcium (and other mineral) sup-
plements alongside their regular meat diet
during growth.

Should a puppy be given calcium sup-
plements when its diet is balanced
and adapted?

Young carnivores absorb calcium from
their food so their bones can mineralise
during the growth phase and to keep other
vital processes running. During growth,
puppies absorb almost 100% of the calcium
in their food if they receive too little cal-
cium and 40% of the calcium in their food
if they are on a diet specially formulated for
puppies, containing |-1.3% calcium by dry
matter.

However, research has shown that pup-
pies continue to absorb 40% of the calcium
in their food in the event of excessive con-
sumption. As a consequence, they absorb
40% of the excessive calcium.This surplus
disrupts the growth and development of
the skeleton, with such consequences as
osteochondritis (including shoulder dys-
plasia), curved bones and panosteitis
(growing pain).

Should a puppy be given vitamin D
supplements when its diet is bal-
anced and adapted?

Most vitamins are contained in foods or
can be synthesised by the dog (such as vi-
tamin C). However, the dog is not able to
make vitamin D through the skin, unlike
many mammals (including humans). If a dog
does not find enough vitamin D in its food
it will develop severe skeletal abnormalities:
rickets (fragile, curved bones and cartilage
proliferation).

Balanced foods for puppies provide 500 1U
of vitamin D per kg, with a certain margin
for safety’s sake. However, excess vitamin D
in a puppy’s food can lead to disruptions in
cartilage development similar to osteo-
chondritis. As a consequence, excess vita-
min D intake must be avoided.Vitamin D
supplements alongside a balanced dog food
can be harmful.

Professor Herman Hazewinkel
University of Veterinary




© Grossemy

As knowledge evolves nutrition
becomes better and better

It has now been well documented that there
are major differences between the physiol-
ogy of the various dog breeds and the spe-
cific diseases that affect them. With every
year that goes by, the origins of more and
more poorly understood dog diseases be-
come clear, leading to new treatments and,
where possible, new forms of preventive
and even curative nutrition.

It is therefore no surprise that scientific ad-
vancements are continually providing food
for thought to nutritionists as they look to
design and formulate food more directly
adapted to a given breed.

Adapting the food to the dog’s breed

Thanks to recent advancements in our understanding of the canine species we
now also know that these differences are accompanied by metabolic character-
istics that can sometimes be significant. This means that food can be tailored to a
specific breed to ensure that the dog expresses its full potential and, in particu-
lar, to effectively help prevent certain specific diseases that a particular breed is

susceptible to.

Some breeds demand specific
nutrition

This is not the place to list the specific char-
acteristics of all the breeds that merit spe-
cially formulated food. Instead, the follow-
ing pages provide information on those
phenomena that have been thoroughly
studied by scientists and for which proven
nutritional solutions exist. Some breeds are
genetically predisposed to suffer disorders of
a given organ (although by no means all
dogs of that breed will be affected).
Preventive nutrition is recommended in
those cases.

Obtaining protein hydrolysate

)

Protein

-y

i hydrolysis

)
Enzymatic
Protein
hydrolysate

Protein hydrolysate is obtained via the enzymatic digestion of the isolates. The purpose of enzymatic hydrolysis is to
reduce the size of protein molecules (hydrolysates), thus improving their assimilation. Soya and poultry isolate hy-

drolysates are more than 96% digestible.

Digestive fragility

German Shepherds, Boxers, Great Danes,
Bulldogs and English Setters can all have a
fragile digestive system, expressed by fairly
frequent diarrhoea or excessive flatulence.
Digestion can be significantly improved in
these dogs by giving them highly digestible
food with high FOS (fructo-oligosaccha-
rides) and MOS (mannan-oligosaccharides)
contents. These fermentable fibres promote
a good balance in the digestive flora and im-
prove the quality of the immune defences in
the gut.

i

© Royal Canin

Star-shaped kibble adapted
to German Shepherds.

Duhayer/Royal Canin
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Protective action ofimmunoglobulin A (IgA)
in the intestinal barrier

Absence of IgA
Bacteria adhere

Presence of IgA
Bacteria do not adhere

4. Gut cell
5. Membrane receptor
6. Intestinal villi

|. Bacterium
2.1gA
3. Bacterial receptor

Action of nutrients in the skin

- Biotin
- Vitamin A
3. Cell regeneration
- Proteins
- Fatty acids

1. Section of hair
- Tyrosine, phenylalanine
- Copper, iron zinc
- Linoleic acid
2. Skin barrier
- Histidine
- Niacin, pantothenic acid,
choline and inositol

Epidermis

| Dermis
Hypodermis
Many nutrients are essential to the complex organ that
constitutes the skin and coat. This is just a small selection

of the numerous substances essential for normal skin
function.

2]

Predisposition to skin problems

The body’s protective barrier, the skin, is a
very complex organ that is responsible
for hair growth and sebum secretion
(dogs do not sweat, of course). Some
breeds have very sensitive skin (in-
cluding German Shepherds,
Boxers, English Bulldogs, Pugs
and Westies), while others may
spend a lot of time in water
(Labradors, Newfoundlands) or
may simply have an owner who
finds the quality of their skin im-
portant  (German  Shepherds,
Poodles, Cavalier King Charles
Spaniels, Cocker Spaniels, Golden
Retrievers, Setters, Shih Tzus, Yorkshire
Terriers).

It is now known that omega 3 fatty acids
(eicosapentaenoic acid or EPA and docosa-
hexaenoic acid or DHA) enable skin in-
flammation phenomena to be controlled
by altering the synthesis by the body of
pro-inflammation intermediaries derived
from prostaglandins. Likewise, it is also pos-
sible to adapt mixtures of B complex vita-
min and trace minerals to optimise skin re-
generation and hair growth.

Predisposition to formation of dental
tartar

Some dogs with overlapping teeth (includ-
ing Bulldogs and Pugs) or small jaws (in-
cluding Yorkshire Terriers and Shih Tzu)
express a natural tendency to produce tar-
tar in the gums and teeth, which causes
pain during mastication for the dog and un-
pleasant effects for the owner (bad breath).
After toothbrushing, the most effective way
to combat this harmful deposit is through
the food (including polyphosphate salts,
zinc salts and polyphenols). The same goes
for texture. When kibble texture and er-
gonomics are right, the dog will bite into
them in just the right way to subject its
teeth to a light abrasive action.

Special facial morphology

Brachycephalic breeds (which include the
Boxer, Bulldog and Pug) and breeds that
have small jaws (such as the Yorkshire
Terrier and the Chihuahua) sometimes find
it difficult to grasp their food. Either they
are unable to use their incisors properly or
they are unable to keep the food in their
mouth. On the other hand, other very large
breeds, such as the German Shepherd and
the Rottweiler, have wide jaws.

Adapting the size and shape of kibbles to
suit the anatomical characteristics of such
dogs ensures they are able to propetly grasp,
masticate and so digest their food.

Adopting this approach with regard to the
form of kibbles for giant breeds also re-

duces the ingestion of air and slows down
consumption, which are two factors that
help prevent bloat.

© Royal Canin

Wave-shaped kibble, which facilitates prehension
by brachycephalic (flat-faced) breeds and restricts
the amount of air ingested.

© Grossemy



Predisposition to excessive weight gain
and its consequences

The well-known gluttonous qualities of
such breeds as the Labrador and the Beagle
predisposes these dogs to weight gain linked
to a maintenance energy requirement that is
lower than that of most other breeds, which
affects Rottweilers, Golden Retrievers and
Cocker Spaniels, among others. This weight
gain can be prevented by giving the dog a
food with a moderate energy density, so
that the volume of food ingested can be
kept at a comfortable level.

The main visible consequence of excessive
weight gain is the appearance of the joint
problems that large breeds and all dogs with
a natural inclination to corpulence are pre-
disposed to. The introduction of nutrients
helps protect the joints.

Many specific diseases can be prevented

It is rare to find a breed that is not predis-
posed to one pathology or other, but it is
also rare that nutrition is unable to prevent

Duhayer/Royal Canin

© Royal Canin

Giant kibble adapted to the size of the
Great Dane’s jaw.

or improve these pathologies. Without the
enzymes that are needed to transform uric
acid into urea, Dalmatians, for example,
cannot consume metabolic precursors of
uric acid due to the risk of uric acid crystals
being deposited in the bladder or joints. It
is accordingly easy to understand that
sources of purine (a nitrogenous base in
DNA) must be avoided in their food by ex-
cluding such ingredients as liver, yeast and
the meat of young animals, and that this
justifies (together with other arguments)
the existence of complete foods specially
formulated for this breed.

So many examples, too many to mention
here

There is a scientific basis for specially for-
mulated foods for certain breeds in terms of
nutritional balance and the choice of ingre-
dients. This is the way to improve the well-
being and expand the life expectancy of
dogs bred for beauty or working traits.

© Royal Canin

Kibble adapted to the preferences of the
Cocker Spaniel.

© Duhayer/Royal Canin

Higher risk of calculus

Purine

Uric acid

Reducing the risk

© Royal Canin

The hole in the middle increases the volume of this
kibble without making it too hard to bite into.

This helps reduce ingestion speed, especially in
Labradors, which are well known for wolfing

down their food.

,Bladder

© Grossemy
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While not having special nutritional requirements, stud
dogs must be given high-quality food to ensure they remain
healthy and all their nutritional requirements are covered.

© Labat/Rouquette

Stud dogs do not have any particular spe-
cific nutritional requirements, although,
even more than a dog in the maintenance
phase, they will require a high-quality bal-
anced food to ensure they are in perfect
shape. Stud dogs must be in optimal phys-
ical condition — neither too skinny nor too
fat — as this will have an adverse effect on se-
men quality, with a healthy skin, (no scabs
or dandruff) and a glossy coat. As explained
above, the dog’s oral hygiene needs to be
impeccable, bearing in mind that the bac-
teria that cause periodontal disease can
spread to other parts of the body. This can
affect the prostate, which plays a major role
in reproduction.

A high-quality highly digestible balanced
food is essential, as even when there are no
clinical signs, any imperfections will have an
inevitable impact on semen quality and
therefore fertility.

Adapting the food to the dog's
physiological condition

The term physiological condition (or state) refers to
the dog’s natural life stages.This includes its age, which
has already been discussed, as well as sexual status. For
instance, gestating and lactating females have very
high, very specific nutritional requirements. Although
artificial in origin, neutering (the removal of the testi-
cles or the ovaries & uterus) is also a physiological
condition. In this case, the dog’s metabolism will be
modified for the greater part of its life. As a result, it
will have specific nutritional requirements.

Stud dogs require high-quality food

Preparing the bitch for mating

Bitches, preferably young adults, must al-
ways be in optimal physical condition when
they are mated. They should not suffer from
a chronic disease or any other problem that
could have an adverse impact on gestation
or lactation and even put their life at risk.
Unfortunately, some owners are less scrupu-
lous than others. Body condition is a fun-
damental criterion, both in terms of fertil-
ity (the capacity for reproduction) and
prolificacy (the capacity for producing larger
litters). The reproduction parameters will be
below average if the bitch is overweight or
underweight. Show females are often felt to
look more pleasing if they are a little over-
weight — in itself contentious — so it is ad-
visable for them to slim down a little before
being mated. If weight adjustment is nec-
essary, the diet should be adapted during
anoestrus, which will give bitches plenty of
time to reach their optimal weight. In prac-
tice, energy (calorie) intake should be
increased (where a bitch is too thin) or
decreased (where a bitch is too heavy) by ap-
proximately 10% in the months prior to
oestrus.



In a technique known as flushing, the
bitch’s energy intake is increased during the
pre-ovulation phase to stimulate oocyte
maturation and release. Flushing is of little
or no benefit to bitches with optimal body
condition or those who are already over-
weight. Energy intake may be increased by
5-10% during pro-oestrus to optimise fer-
tility and litter size if the bitch is under-
weight. While this is common practice with
livestock (sheep and cows), its effectiveness
is yet to be proven in dogs. Again, the best
approach is to ensure that females are in
perfect physical condition.

As with stud dogs, bitches used in repro-
duction must always be given high-quality,
highly digestible food to ensure that their
requirements — comprising over fifty nutri-
ents - are met in full. The most important
thing here is that intake is tailored to the
size of the bitch, regardless of physiological

state.

Gestation: the need to adapt the
food gradually

The quality and quantity of food given to
gestating bitches needs to be adapted to the
physiological requirements of gestation,
which differ depending on the expected
number of puppies in the litter. Clearly, a
bitch pregnant with nine puppies will have
different requirements from one carrying
just three. The size of the dog is also im-
portant, of course. If the litter size is the
same, the demands will be greater on a
small-breed female than on a large-breed fe-
male. This becomes clear when we compare
the birth weight of the puppy with the
weight of its mother, a ratio that is four
times higher in Yorkshire Terriers than it is
in Saint Bernards. In small breeds, the pup-
pies are more mature at birth.

Nutritional requirements remain un-
changed until week five of gestation. This is
the period of organogenesis, when the foe-
tuses’ internal organs develop. A high-qual-
ity maintenance food adapted to the bitch’s
size will usually be sufficient during this
phase. Foetal growth speeds up in week six,
growing exponentially. A foetus will put on

At the end of gestation, the uterus containing the foetuses takes up a lot of space in the bitch’s abdominal cavity, leav-
ing little space for the stomach and the gut.The food must meet the bitch’s higher nutritional requirements in the small-
est possible volume. This Beagle bitch, Truffe, has given birth to || puppies two days earlier than expected.

80% of its birth weight in the final three
weeks of gestation. The quality and quantity
of the mother’s intake needs to be increased
to cope with this intense growth. Her uterus
will also have to expand, leaving less room
for the stomach and the gut. As a result, nu-
tritional requirements increase just as the
“processing space” decreases. This challenge
is solved by feeding bitches a food with a
higher energy and nutrient concentration
around the end of gestation. Increasing fat
content is a common way of concentrating
intake. This also improves the food’s palata-
bility, which can at least partially offset the
lack of appetite observed in mothers to-
wards the end of gestation.

il |
© CERCA/ENVA
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€6,

e quality and quantity of food

given to gestating bitches need
to be adapted to the physiological
requirements of gestation.”

Energy intake

The energy content of a food must take
due account of the reduced stomach capac-
ity of bitches at the end of gestation and en-
able the storing of glycogen reserves (glucose
storage) in the liver of the foetuses. Without
these reserves, newborns will be at risk of
potentially lethal hypoglycaemia.

Selected examples of dietary imbalance that have
repercussions on gestation and the newborns

Malnutrition in gestating

females

Energy deficit (malnutrition)

Obesity

Protein

Carbohydrates

(if intake is inadequate)

Zinc deficiency

Vitamin B, iron

Excess vitamin A

Excess vitamin D

Consequences for the litter (neonatal period)

* Smaller litter size

* Low birth weight

* Increased puppy mortality and morbidity

* Reduction in milk production

* Reduction in puppy immunity and vaccine response

* Silent oestrus, anoestrus

* Longer interval between oestrus
* Smaller litter size

* Reduction in milk production

* Low birth weight
* Increased puppy mortality and morbidity
* Reduction in puppy immunity

* Hypoglycaemia in the mother

* Low birth weight

* Increased puppy mortality and morbidity
* Higher number of stillborns

* Reduction in milk production

* Smaller litter size

* Reduction in puppy immunity and vaccine response

» Congenital abnormalities
* Smaller litter size

* Calcification of soft tissue

Indeed, more than 50% of foetal develop-
ment is fuelled by glucose. So while it is the-
oretically possible to feed dogs a glucose-free
diet (bearing in mind that as carnivores
they are able to make glucose from protein
and fat), this practice is highly inadvisable
in females at the end of gestation, due to the
serious risks to them and their puppies.

The total energy requirements of gestating
females are made up of their own mainte-
nance requirements, the growth and main-
tenance requirements of their foetuses and
the requirements of the placenta and the
distended uterus. These total requirements
will gradually increase from week six of ges-
tation. By the end of gestation they will
have increased by 30-50%, depending on
the size of the litter. For example, the energy
requirements of a 12kg Cocker Spaniel car-
rying six foetuses will increase by 40% by
the end of gestation.

Just before labour, bitches often lose their
appetite, due to tiredness or discomfort, so
they should be given a highly digestible,
palatable food with a high energy content.
The daily amount should preferably be
spread over several servings over the course
of the day. Those with a finicky appetite
may be given free access to their bowl, al-
though the daily ration must, of course,
never be exceeded. Excessive fat build-up in
the birth canal will hamper birth, possibly
leading to unwanted complications. The
size of the litter and the size of the bitch
need to be taken into account, but, on av-
erage, her weight will increase by 25% dur-
ing the gestation phase. About half of this
weight will be lost during whelping (pup-
pies, liquids and umbilical sacs). Females
only recover their optimal weight at the
end of lactation. During at least the first six
weeks of gestation, ad libitum feeding
should not be practised.



Protein intake

Newborn puppies are about 80% water,
15% protein (around 75% protein by dry
weight), 1.5% fat and around 2% minerals.
The intake and deposition of protein is an
essential part of gestation. The body does
not build up protein reserves, as it does car-
bohydrate reserves (in the liver and muscles
as glycogen) and fat reserves (in fat tissue).
All protein is put to immediate use. The
synthesis of protein requires an intake of en-
ergy and protein in the diet. The foetuses
will continue to grow in gestating bitches
that do not take in sufficient protein, be-
cause it will be taken from the mother’s
muscle mass. This muscle wastage will be
easy to see on the lower back. If the verte-
brae are visible the dog is suffering from en-
ergy and or protein deficiency. While this is
not life-threatening for the mother, it does
put the puppies at mortal risk and it will
compromise the mother’s capacity for lac-
tation when the time comes. It is therefore
essential to increase the bitch’s protein in-
take at the end of gestation.

Mineral and vitamin intake

First and foremost, it is important to realise
that all nutrients have the ability to be po-
tentially harmful, depending on the intake
quantity (immediate toxicity) and the in-
take term (accumulative or chronic toxic-

ity).

Gestating females need to take in more cal-
cium (around 60% by the end of gestation)
so that the bones of their foetuses are able
to calcify. On the other hand, excessive in-
take of calcium is extremely harmful.
Various hormones rigorously regulate the
blood calcium level, including parathor-
mone to increase it and calcitonin to reduce
it. An excessive intake will increase blood
calcium for a limited time, triggering a
counter-regulation mechanism to repress
parathormone. If this occurs, when calcium
is required, due to labour or lactation, the
bitch will be at risk of hypocalcaemia
(eclampsia), a condition that threatens both
mother and puppies.

Particular attention to the food’s vitamin A Mineralisation of bones through
calcification of cartilage

content is important, as this vitamin passes
through the placental barrier, providing pro-
tection to the epithelium of newborns. At
the end of gestation, the vitamin A content
can be twice the recommended content in
a maintenance food. Again, however, an
excessive vitamin A intake can have toxic ef-
fects. At 40,000 IU/kg and above, it can
lead to foetal deformity and death.
Sensitivity to vitamin A is greater at the
start of organogenesis, between days 17 and
22 of gestation.

To summarise, the following points should
be remembered when feeding a gestating

bitch:

— Her energy requirements will increase by
around 10% per week from week six of

gestation. Kibbles are strongly recom- E- o

mended, as wet food contains 80% water

(compared with 10% water in kibbles), I. Joint space = synovial 6.Bone

which requires a much higher volume of fluid 7. Collagen fibre
2. Joint zone 8. Chondrocytes

food. 3.Transitional zone 9. Fundamental substances
4. Deep zone = proteoglycan gel

5. Base zone

Good appetite and a rapid growth were highly appreciated in nutritional
studies in the past. Is it time to revise that in the light of what we know
today?

Although appetite and growth still are to be considered indicators of health and nu-
tritional balance, we have learned to know that maximal growth is not compatible with
optimal skeletal characteristics in large sized dog breeds and other mammals (like poul-
try, fowls and swine) selected for growth performance.

Maximal growth is achieved by nutritional composition and amount fed. Unfortunately
also a balanced diet can be overfed and result in skeletal disturbances despite an op-
timal composition.Young rapidly growing individuals therefore should be fed a balanced
diet but in amounts restricted to allow proper skeletal development.

In large sized dog breeds meant to live a long and healthy life that is even more im-
portant as the nutrition during growth also prepares for sus-
tainability later in life.

Professor Ake Hedhammar,

Veterinary doctor

University of Veterinary Medicine Upsalla
(Sweden)
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“Lactation involves a considerable
increase in the nutritional needs of the
bitch, given the exceptional richness of

the milk she produces”

Although home-prepared food is an op-
tion, it needs to be formulated or checked
by a veterinarian, and it also entails a very
high volume intake.

—The energy concentration of this food
must be high (metabolisable energy be-
tween 3,800 and 4,300 kcal/kg of food,
based on weight, activity and tempera-
ment) and its digestibility should be easy
to evaluate based on the volume and con-
sistency of the faeces.

— The protein content must be increased (to
between 25% and 36% depending on
the expected litter size).

— The calcification of the foetal skeleton at
the end of gestation demands increased
intake of the minerals that make up bone
(mainly calcium and phosphorus). The
calcium content must be based on the
energy concentration of the food, which
determines the volume ingested by the
female. It must never be more than 4 g
per 1000 kilocalories ingested, so as to
limit the risks of the parathyroid glands
failing to respond adequately, which may
lead to eclampsia. The phosphorus con-

tent is generally adjusted to maintain the

© Grossemy

phosphorus to calcium ratio between 1.2
and 1.4 (physiological proportion for

bone constituents).

— The mother’s weight at the end of gesta-
tion must not exceed 25% of her main-
tenance weight to reduce the risk of dif-
ficulties during birth due to excessive fat
deposits in the birth canal.

A high-quality complete dry food specially
formulated for puppies — with a high-energy
concentration and increased calcium and
protein content — is generally appropriate
from week five onwards, bearing in mind
that puppies have similar requirements to
gestating females. It should never be sup-
plemented. Food adapted to the size or
breed of the bitch is also worth considering,
because small breeds do not have the same
requirements as large breeds.

Lactation is the most demanding
life stage

Unlike gestation, lactation involves a con-
siderable increase in the nutritional needs of
the bitch, given the exceptional richness, in
terms of calcium, energy and protein, of the
milk she produces for her licter (1,200-
1,500 keal per kg depending on the breed
and the day of lactation, compared with
just 750 kcal per kg in cow’s milk). The
quantity produced will depend on the num-
ber of puppies feeding. The moment of
peak milk production comes during week
four of lactation. Throughout the period of
lactation, the goal will be to limit the
mother’s weight loss, which is inevitable
when the litter is large.

Lactating females often continue to eat the
same food they consumed at the end of
gestation, with the following characteris-
tics:

- High palatability to stimulate her appetite,
which is often lost at the start of lactation.

The fat and protein content contributes to
this.

- Kibble shape, size and hardness tailored to
the dog’s size to ensure she has no prob-
lems eating.



© Grossemy

Calculating the quantity of milk the bitch will produce

Coefficient c Female’s weight
-
- l |TP—(WXC)+0|XWX(N 4) 1.6 Lessthan8kg
-
TP: total milk production in kg 1.7 Between 8 kg and 14 kg
W: maintenance weight of the female 18 Betweenl 14 and20/kg
in kg
c: coefficient of the female’s size 1.9 Between 20 and 26 kg
N: number of puppies feeding
2 26 kg and above
Week of Milk Quantity of milk Equivalent in energy ol
energy/maintenance

lactation production  produced (kg) (1350 kcal/kg of milk)

© Nathalie PRiymenko

i . energy per day
- 'ﬂl’
[
Week | | % PT 6.7 kg 9 045 kcal +86 %
For example,a Golden Retriever with a main-
tenance weight of 27kg has a litter of 9 pup- Week 2 2% PT 13.4 kg 18 090 keal + 170 %

pies and has a total milk production of around

ST et = 27 be = s e N =) @ Week 3 3%PT 20.1 kg 27 135 keal +260 %
a period of two months, corresponding to en-
ergy expenditure of almost 9110 kcal (1350
keal/kg of milk). If this energy expenditure is
spread over the two months of lactation, the
female needs to take in an average of 1500
kcal per day to produce that milk...and her
maintenance energy requirement is around
1500 kcal.The female’s milk production can be
calculated for the first four weeks of lactation
as follows.

Week 4 4% PT 26.8 kg 36 180 kcal + 345 %

Water intake should not be forgotten. Maternal milk contains almost 80% water, so 67 kg of milk corresponds to more than 50 litres of water
or just less than | litre per day on average for this Golden Retriever, just to meet milk production needs.The ambient temperature also needs
to be taken into consideration, as it is higher for the benefit of the puppies, so the female must have permanent access to plenty of clean wa-
ter.

© Grossemy
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Weight gain after neutering is not inevitable. This three-
year-old Beagle bitch was neutered at six months.

© Grossemy

© Yaguiyan-Colliard

- Very high energy concentration (more
than 4000 kcal/kg) to ensure she can take
in large quantities of energy and nutrients
in small volumes. Although home pre-
pared food is possible, a massive increase
in the fat content would be needed to in-
crease the energy concentration suffi-
ciently to keep the feeding volume down
to a reasonable level and some bitches
may not be able to tolerate this. There is
also a health risk, associated with the dif-
ficulty of conserving these preparations at
ambient temperature.

- Higher protein, fat, mineral and vitamin
contents, depending on the size of the

dog.

- High-quality ingredients to ensure opti-
mal digestibility (smaller, well-formed fae-
ces, no bloat or flatulence).

Clean water should always be accessible in
large quantities and replenished several
times a day. Remember that milk is almost
80% water.

Females with large litters must also have un-
limited access to food, so that they can eat
when they want. This should be placed
close by (the bitch will not leave her puppies
during the first few days) and off the ground
(at head height, for example). For hygiene

© Duhayer/Royal Canin

reasons, the bowl should be emptied,
cleaned and replenished at least twice a day,
even if not all the kibbles have been eaten.
Having more than one bowl is undoubtedly
the most practical solution.

The puppies may begin to consume the
bitch’s lactation food after three to four
weeks, initiating the weaning period. A
bowl should always be placed at head height
for the exclusive use of the mother, so that
her intake can be monitored; this is impor-
tant as weaning begins at the time of peak
lactation.

A starter food is a better solution at this
point, as it covers the suckling mother’s re-
quirements while also enabling the puppies
to wean independently.

The harmonious growth of the litter — i.e.
lively but satiated puppies — is naturally an
indirect source of information on the qual-
ity of lactation and thus the mother’s health.
Breed-specific prepared foods are available
that are specially formulated for females in
this life stage, ensuring that their nutri-
tional requirements are fully met. Mothers
of large litters will inevitably lose weight; the
main thing is to ensure that they begin to
recover their optimal weight when their
puppies are weaning. If they do not, their
diet will have to be reviewed. A bitch should
not be mated again until she has returned to
her optimal weight.

Neutering changes the nutritional
needs of both males and females

Neutering is a form of surgical contracep-
tion that can be carried out on either sex.
Castration specifically refers to the removal
of the male testicles.

Studies show that the reduction of sexual
hormones (testosterone in males, oestrogen
and progesterone in females) following neu-
tering will lead to a lowering of the main-
tenance energy requirement by 20-30%. At
the same time, appetite will most often in-
crease, which is why weight gain is often
seen after neutering.



This is not always the case, however, and
should not be viewed as inevitable. Weight
gain can be avoided in recently neutered
dogs of either sex if a few precautions are

taken.

The animal should be weighed every fifteen
days during the first three months after sur-
gery, then every month for the next three
months. Any weight gain after six months
of normal weight is not related to neutering,.
It is important to keep a record of these
measurements, preferably in the form of a
graph, which is an easy way of visualising
the situation. It is just as easy to monitor
body condition: simply place a hand flat on
each side of the animal’s thorax, behind the
elbows, and move them towards the back
without applying pressure (the skin will
move at the same time). If the ribs are
clearly discernable without applying pres-
sure everything is as it should be and the an-
imal will be at its optimal weight. If pressure
has to be applied to count the ribs the ani-
mal is overweight, and if they cannot be
counted when pressure is applied the dog is
obese. This simple examination enables ac-
tion to be taken quickly if the dog is putting
on weight.

Weight gain in excess of 5% in one month
(i.e. 500 grams in a 10kg dog) is a reason
to visit a veterinarian, who will fine-tune or
even radically change the dog’s food.
Reducing daily intake by 10% is a possible
first step if the animal has put on just a lit-
tle weight. The problem is that the dog’s
appetite actually increases after neutering,
so neither dog nor owner are likely to be
happy with this. Reducing the mainte-
nance intake by more than 10% may result
in deficiencies, since nutrient intakes are re-
duced across the board. The best solution
is to discuss the situation with a veterinar-
ian, because there are prepared foods avail-
able specially formulated for neutered or
sedentary animals. These foods have a low
energy concentration compared with
maintenance foods, which ensures that the
volume of meals remains reasonable. This
reduction in the energy concentration must

not lead to a reduction in nutrient intake
(protein, minerals, vitamins), which is why
these foods have a higher nutrient concen-
tration. Lastly, studies into satiation (the
feeling of fullness) have led to the formula-
tion of foods that seem to satisfy the dog’s
hunger more quickly and cause it to con-
sume smaller quantities. These are all im-
portant factors in this field.

Neutered dogs certainly need plenty of ex-
ercise. It is a good idea to increase the ac-
tivity level, as physical exercise leads to more
energy being expended, countering the ef-
fects of neutering.

It is worth reiterating that dogs should not
be fed leftovers and that any treats should be
specially made for dogs and should not rep-
resent more than 10% of their daily energy
intake. Fruit, such as apples, makes a good
treat used in moderation, and many dogs
like it. Given in a reasonable quantity (for
example, half an apple a day for a
Labrador), fruit can be used as a reward,
without running the risk of weight gain.

Grapes and raisins are toxic to dogs.

“Neutered dogs certainly need
plenty of exercise. It is a good idea
to increase the activity level, as
physical exercise leads to more
energy being expended, countering
the effects of neutering”.

L-carnitine: how fatty acids are transported
within cells

exterior of the mitochondrion

fatty acid

L-carnitine

energy

L-Carnitine transports long-chain fatty acids into the mi-
tochondrion, where they are oxidised to produce energy

How can you tell whether your dog is allergic to certain foods?

A food allergy in dogs is expressed by itching in the feet, ears, face, abdomen and anus.
Secondary infections caused by yeast or bacteria are common. Here the itching is persistent
or becomes more intense. In some cases, as well as skin problems, there are gastrointestinal
problems, which may be indicated by watery faeces, chronic diarrhoea, gut noises and vom-

iting.

Diagnosis is by elimination. Blood tests are not diagnostic. Based on the dog’s precise di-
etary history, a single source of protein and of carbohydrate is chosen that the patient has
never eaten before. If the symptoms clear up after 8 to 12 days of this strict diet, the dog
should be fed the original food in a provocation test. If the red blotches and itching come
back within |4 days, the diagnosis is confirmed.

Doctor of Veterinary Medicine

Claudia Nett,

(Switzerland)
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Technologies for developing aromas

|. The Maillard reaction is used for flavouring different
products (coffee, biscuits, roast meat etc);

Browning of the
product and
formation of aromas

2. Poultry protein hydrolysates are obtained by heating
and acidification then enzymatic hydrolysis of the pro-

teins.
Enzymatic ﬁ
h hydronS|s

‘J "‘III Peptldes

Animal or
vegetable
proteins

Enzymes

For the dog, food given by the
owner has a greater value than that
found in the bowl. This is why it is
often possible to feed by hand dogs
whose appetite is reduced, for ex-
ample by illness. }

Feeding behaviour

ith a good understanding of the aspects that deter-
mine a dog’s normal feeding behaviour we can more
easily identify any feeding abnormalities and deter-
mine whether they are due to the dog itself (illness or disease,
for example), the food or an environmental factor. Feeding be-
haviour comprises all the actions leading to the ingestion of food.
For a predator like the dog, it comprises searching (hunting), se-
lection (of prey), capture (and killing) and consumption. In do-
mesticated animals, which receive their food from humans,
feeding behaviour is primarily expressed in the conditions of ac-
cess to the food source, any competition between animals and
the characteristics of the food.All of these aspects have an impact

uhayer/Royal Canin

on the ingestion of food by the animal.

Dogs are hierarchical social
animals

Dogs live in a hierarchical social group and
hunt in packs. The dominant animals eat
first, in full view of the others, taking the
best bits and eating as much as they want.
The subordinate individuals eat last and
have to make do with whatever is left. This
feeding hierarchy is established in a litter
during weaning, before the puppy is
adopted.

Feeding behaviour is a strong hierarchical
signal that the owner must take advantage
of to impose food on the dog without it
ending up starving itself. This social aspect
is also used to promote feeding by hand in
ill dogs with little appetite.

Prey only turns up once in a while in nature,
so it is normal for dogs to consume a large
quantity of food in one go and then not eat
for several days. As a result of this, dogs are
sometimes called greedy.

They also adapt to different types of food,
which has earned them the label “oppor-
tunistic”, because they will eat anything
they find or are given.

Perception of food and palatability
Step 1:Sound of the bowl

The first sense to come into action at meal-
times is the dog’s hearing. The dog hears the
sound of its bowl and the can of food or bag
of kibbles being opened. The dog starts to
salivate (in some breeds this can be quite
spectacular), in what is known as the
cephalic phase of digestion. Pavlov first de-
scribed this reflex (“psychic secretions”) at
the beginning of the 20th century (he was
awarded the Nobel Prize in 1904). These
auditory stimuli prepare the digestive tract
for the arrival of the food. The dog also
starts producing saliva in the mouth, gastric
secretions in the stomach and pancreatic
secretions in the small intestine.



Step 2:Food aroma and temperature

While the colour of the food and the pres-
ence of “chunks” of meat or vegetables
makes more of an impression on the owner
than the dog, which could not care less
about these things, smell is a very different
proposition. At feeding time, aroma is para-
mount for the dog, which will smell its
food to evaluate its aroma and tempera-
ture. If the dog’s nasal cavities are blocked
for any reason — including a simple cold —
it will eat less. Its sense of smell is far better
than a human’s, and it is even keener when
the dog is hungry. That is why dogs that
work with their nose should never be fed
just before working,.

Some breeds have a much better developed
sense of smell than others. German
Shepherds, Labradors and Belgian Shepherd
Dogs are among the breeds with the best
nose. Brachycephalic breeds have a short
skull, which hampers air circulation and re-
duces the surface area of the mucous mem-
brane in the nose, which has an adverse im-
pact on the sense of smell. This sense is
often the first to diminish in ageing animals,
although it is not discernible. Dry air, air
fresheners and heat (panting) all have an im-
pact on the dog’s sense of smell. The same
goes for some medication.

Increasing the aroma of a food by warming
it up will improve the chances of it being
consumed by a sick dog with a poor ap-
petite. Ideally, the food should be warmed
to body temperature (38-39°C). Above this
temperature, the dog may burn itself, which
could lead to it developing an aversion to
the food. When microwaving food it is im-
portant to mix it well before serving to en-
sure it is all the same temperature.
Lukewarm water is a cheap, efficient and
simple taste enhancer.

The puppies’ favourite aromas are influ-
enced by the mother’s food. Some of the in-
gredients will be contained in the mother’s
milk, which influences the puppies’ taste
preferences later in life. The aromas ema-
nating from the food bowl also help imprint

Dogs that work with their nose (search and rescue, hunt-
ing, police work and more) should never eat immediately
prior to going to work. Digestion reduces olfactory acu-
ity for an hour after eating.

the litter’s sense of smell from the fourth day
after whelping. As a consequence, the pup-
pies will prefer food that gives off similar
aromas, which means they can be accus-
tomed to the food they will be weaned on
at a very early age.

Criteria for acceptance of food by a dog

Texture

Smell

Shape

Taste

Successive stages in the sequence of food consumption by the dog

Phase Sense used
I Smell
Selection
.
1 2 Feel
’ Prehension
3
. Tast
@ Chewing aste
4 Physiological
Digestion reaction

Food characteristic
experienced by
the dog

Odour

Size, shape, texture

Flavour

Digestive security

Ways of improving
food palatability

Choice and quality of
ingredients, aromas, fat
coating

Technological process,
grinding, cooking, drying

Quality of ingredients

Nutritional quality of
the finished product
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Given that aroma is such a vital aspect of
the dog’s food, canned foods should be con-
sumed within a short space of time and
kibbles should be stored in a cool, dry place

in a sealed container.

Step 3:Prehension

Prehension is the action of grasping food.
Dogs use their incisors, their tongue and
their lips to grasp their food. Prehension can
be different from one breed to another, due
to the diversity in facial morphology. While
the shape and size of a mouthful or a kibble
has less of an influence in dogs than in cats,
these aspects do have an impact on how fast
a food is consumed and how long it is
chewed. By adapting the shape of a kibble,
these parameters can be adjusted to im-
prove the dog’s eating experience.

For example, the size of a kibble must be
suited to the size of the dog’s mouth. More
and more complete dry foods are being
adapted to the size of the animal (small,
medium, large or giant) or better still to its

breed.

3

5

1. Foliate papillae
2. Circumvallate papillae
3. Fungiform papillae

4. Filiform papillae

4. Nerve VIl
.Nerve IX
6. Nerve X

Why do dogs eat grass?

No one knows why dogs eat grass. Some dogs seem to simply enjoy the taste, while oth-
ers will consume grass when they feel sick. It is fine if your dog likes to eat grass, but en-
sure that the grass has not been treated with herbicides or other chemicals,and that only
a small amount is eaten. If your dog seems ill, see your veterinarian.

Doctor of Veterinary Medicine

These aspects are even more important in
ageing dogs, which typically have less than
perfect teeth and often swallow their food
without chewing. If ingestion occurs too
quickly or too much food is ingested at the
same time, the dog is likely to vomit.

Interpretation of taste by
the brain

.Thalamus
2. Archipallium
.Specific

receptor

Taste bud

Zone

Filn

|. Taste cell
2. Nerve fibre

Jennifer Larsen,

University of California,
Davis Nutrition Department
(USA)

Step 4:Taste and texture

The consistency of the food and how it al-
ters once it is in the mouth are also impor-
tant factors affecting how the dog eats.
When it chews — which is not very much —
and swallows, it blocks its breathing, which
means that it is unable to smell the food any
more; it has to rely on taste, texture and
temperature. Dogs distinguish five flavours:
sour, bitter, salty, sweet and umami.

Umami, which can also be translated as
savouriness, is a flavour discovered in 1908
by Professor Kikunae Ikeda. This is the
flavour of an amino acid known as glu-
tamic acid, which is a natural ingredient of
many foods.

To summarise, when it comes to eating,
dogs sniff, smell then swallow. Indeed, dogs
are able to remember several thousand dif-
ferent aromas.

Most common feeding behaviour
disorders

The dog does not eat

Dogs suffer from anorexia for many differ-
ent behavioural or medical reasons.
Behavioural causes in healthy dogs include
sexual excitement in males in the presence
of a female on heat, and competition at
mealtimes when a dominant dog does not



My puppy continuously asks for food, what should | do?

One must learn to feed the puppy accord-
ing to its weight evolution, not each time
the pup begs for food.

For optimal digestion, meals are best ra-
tioned as follows:

- 3 meals per day until the age of 6 months

- 2 meals per day from the age of 6 months

allow another dog to eat from its bowl. As
we have seen, dominant dogs eat what they
want, when they want.

Dogs that consider themselves to be at the
top of the hierarchy in the home are often
not big eaters, despite being otherwise nor-
mally active and not manifesting any other
behavioural disorders. Anorexia is a factor in
many diseases. If the dog is not eating and
seems not to be itself; it should be taken to
see a veterinarian.

It eats too much

In this case, the owner should be most con-
cerned if the dog’s feeding behaviour
changes. A dog that eats too much without
putting on weight (and especially if it loses
weight), despite being otherwise normally
active, must be checked by a veterinarian.
Some diseases stimulate the appetite at the
beginning of their development, including
diabetes mellitus. Regular worming is also
important, as is quantifying what the ani-
mal eats, weighing the dog regularly, and
checking the faeces to verify that they are
the right colour and consistency.

It eats anything it comes across

Pica is a tendency or craving to eat non-food
substances such as wood or plastic. The con-
sumption of grass, sometimes followed by
vomiting, is not related to a psychological

“Free service” is to be avoided since this
encourages nibbling and makes the puppy
capricious!

Pups that have free access to food at all
times, may eventually suffer obesity or ex-
perience growth prob-
lems...

Bénédicte Flament,
Doctor of Veterinary Medicine
(Belgium)

disorder or a nutritional deficiency. While
dogs with digestive problems do tend to eat
grass more (some say it is a form of purging),
the precise significance is unknown.

Dogs tend to explore their environment
with their mouth, although this behaviour
can become excessive. Due to the risk of the
bowels being blocked by a foreign object, it
is advisable to contact a veterinarian if this
behaviour is observed at any time in the
dog’s life.

It eats excrement

Coprophagia is the act of consuming ex-
crement. It is natural behaviour in bitches,

Is chocolate good for dogs?

who clean their puppies and stimulate their
digestive functions by licking their anus.
The consumption of the excrement of her-
bivores (horse dung, cow pats) is also quite
natural, as it contains flavours that dogs
find palatable. The same will go for cat ex-
crement.

On the other hand, a dog that eats its own
or another dog’s excrement should be ex-
amined. Behavioural problems and med-
ical disorders need to be differentiated.
Puppies that lack stimulation in their envi-
ronment often play with the only “toys”
they have — their own faeces, which they ul-
timately consume. In general, this behav-
iour will clear up fairly easily, but if faecal
matter contains undigested nutrients — es-
pecially fat — it can be attractive. In that
case, there may be a digestive assimilation
disorder and the faeces will have to be ex-
amined to find out whether they contain
undigested fat, starch or parasites.

Owners are often good at monitoring their
dog’s health and feeding behaviour is an
important aspect of this. Generally speak-
ing, if the dog’s appetite is good, the chances
are that it will be in good health.

Chocolate is not good for dogs. It is even toxic for dogs.

Chocolate is a mixture of cocoa beans and cocoa butter. It contains theobromine and
caffeine, which are both classified as methylxanthines. Unfortunately dogs are sensitive
to the effects of methylxanthines. The amount of methylxanthines present in chocolate

varies with the type.

Depending on the dose, methylxathines can cause hyperactivity, increased heart rate,
tremors and potentially death. Other effects seen with chocolate overdose include vom-
iting, diarrhoea, increased thirst, increased urination and lethargy. Early treatment in-
cluding decontamination procedures is extremely helpful with chocolate poisoning.

Karin Holler,
Doctor of Veterinary Medicine
(Austria)
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Beliefs and assumptions

The internet is a vast source of information in every field, and veterinary medicine is no exception. Unfortunately, however,
people can publish whatever enters their head and the information provided on many websites lacks any scientific basis.As
a result, a number of misconceptions with regard to dog food have gained currency and need to be strongly refuted.

True or false?

Dogs should fast once a week

This is false. Wild canids do fast, but this
has nothing to do with “good habits”. There
is no justification whatsoever for not feed-
ing a dog every single day of the week.

Dogs work better when they haven'’t
eaten

This is false, but is a stubborn misconcep-
tion in some fields. If the dog is expected to
perform an activity that requires endurance,
such as hunting or a sled race, it should
preferably be given a light meal (a quarter to
a third of its daily ration) around three
hours before it starts. Putting a dog to work
that has not eaten for a long time will not
only result in it performing poorly, it will
also put it at risk of physical suffering,
which could have dangerous consequences.

If it’s good enough for me, it’s good
enough for my dog

This is just as false as the opposite! Dogs are
carnivores, though not exclusively so,
whereas humans are omnivores, which

Misconceptions
about dogs and food

hatever the species, food is certainly
one of the fields of biology with the
largest number of received or mis-
taken ideas. This erroneous information often
takes on a life of its own, especially on the back of
new mass communication technologies. It is im-
portant to review this information and separate
the true from the outright false when it comes to

dog food.

© Duhayer/Royal Canin

means that their metabolism is different.
Unlike humans, dogs have no real need of
carbohydrate, although they can use it as a
source of energy. They are also less able to
tolerate high sugar foods. The regular in-
gestion of simple sugars will cause metabolic
changes that can result in obesity or dia-
betes. Similarly, although a recognised anti-
depressant in humans, chocolate is highly
toxic to dogs. The two species also have
very different requirements in terms of min-
erals and vitamins. Puppies, for example, re-
quire much less vitamin D than children,
who require four times as much. All of this
is clear evidence that dogs need food spe-
cially formulated for them if they are to
live a long and healthy life.

Dogs are like us: they get bored of the
same food day after day

This is false. This is anthropomorphism
pure and simple. Dogs naturally have a very
poorly developed sense of taste. Owners
that introduce their dog to lots of different
foods are creating difficulties. Food and
feeding are key to the hierarchical status of

the dog within the family, so behavioural
problems are bound to follow. Regularly
changing the food can also be detrimental to
the dog’s health. The dog’s digestive system
(enzymes, bacterial flora) needs about a
week to adapt to a new food. Frequent or
sudden changes of food in terms of the
brand or the ingredients will result in im-
paired digestion, causing digestive prob-
lems (vomiting, flatulence, diarrhoea),
which may require veterinary treatment.

Meat needs to be added to complete
foods

This is false. As the name suggests, complete
foods are formulated to fulfil all the dog’s
nutritional needs. The proteins used in these
foods come from the human food industry
and are of a high quality. As a general rule,
10% of the dog’s energy requirement can be
provided in the form of treats and rewards
(dog biscuits, chews). Anything over and
above this will result in an imbalanced diet,
which presents health risks.



“The uncontrolled
supplementation of minerals
and vitamins in puppies,
especially in large breeds,
constitutes a great risk”

Too much protein will cause kidney failure

This is false. Studies on rats showing that a
long-term high protein intake results in
chronic kidney failure have long been im-
propetly extrapolated to dogs. There have
been many studies in France since 1975
(by Paquin and Pibot in association with the
National Veterinary College Alfort and
Royal Canin, published in 1979 and 1986)
and in the United States over the past
twenty years (e.g. Churchill, published in
1997) showing that this is completely
wrong. The severe restriction of protein in-
take from an early age, as advocated in some
quarters, actually harms the puppy’s im-
mune system, undermining its health.

Calcium needs to be added

to straighten the ears

This is false. The ears of breeds with prick
ears, such as German Shepherds and
Malinois, will often become less firm be-
tween four to six months around the time
their milk teeth are replaced with perma-
nent teeth. There is a stubborn misconcep-
tion that calcium — often as part of a cock-
tail of vitamins — needs to be added to the
diet to straighten the ears again. When the
ears straighten after a couple of weeks, the
owner concludes that this supplementation
has had the desired effect. In fact, it is a
physiological impossibility for calcium to
straighten the ears in this way, given that
ears are made up not of bone but of carti-
lage, which does not calcify.

The uncontrolled supplementation of min-
erals and vitamins in puppies, especially in
large breeds, constitutes a great risk as ex-
plained above. There is no way of straight-
ening the ears via dietary intake. The ears
actually become less firm when the body is
at peak growth and its nutritional require-
ment is at its greatest.

All nutrients have the potential to cause
harm, which is why it is so important to al-
ways abide by the nutritional requirements,
adapted to the size and breed of the dog in
question. Nowadays, owners have access to
many complete foods that are perfectly bal-
anced and adapted to the requirements of
their dog.

Osteochonderitis in the shoulder

Osteochondritis results from the abnormal development of growth cartilage.The process of ossification
is altered and cartilage is retained in certain areas.
Osteochondritis may develop into osteochondritis dissecans when a fragment of cartilage becomes loose

or even detached in the joint.A chronic excess of calcium in the diet is a risk factor for osteochondritis.

© Duhayer/Cogis
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|I.Make sure the dog drinks
enough water

The dog should always have access to clean
water, which should be replenished regu-
larly. Average consumption is 60 ml/kg of
body weight per day, higher in puppies and
suckling females, in warm climates and dur-
ing work.

“The dog should always have
access to clean water, which should
be replenished regularly.”

Dietary transition table

2 to 3 meals/day

=T fter the h hi
5| :a:ern':t s:r:;nmsesave B Doy land2:
ath 1f ' ’ 75% former food and 25% new food

s . Day 3 and 4:
- 50% former food and 50 % new food

Complete food ‘ Day 5 and é:
25% former food and 75 % new food
Measured amount

. Last day:
100% new food

Fresh water

Same place

Same conditions

Take the bowl away
after 10 minutes

© Duhayer/Royal Canin

The golden rules of the

rational dog diet

Back in 1985, Professor Wolter of the
National Veterinary College Alfort set
out his rules for feeding dogs.
Although they are a quarter of a cen-
tury old and Professor Wolter himself
is long gone, these rules continue to
be as relevant today as they ever were
and owners that follow them will
avoid the most common canine di-
etary problems.

2.Do not implement sudden
changes

Any change to the dog’s food should be

made gradually over the period of a week.
This is the time needed for the dogs taste,
digestion and metabolism to adapt, to en-
sure that it does not refuse to eat or experi-
ence digestive problems.

© Psaila/Royal Canin



I= - 3.Monitor the quantities given to the dog

— Daily feeding amounts are calculated on the basis of the dog’s en-
S ergy requirements and the calorie content of the food, so they “There are three criteria for
should be weighed to avoid a slow slide towards obesity. The dog selecting a dog food: age,
should be weighed regularly, too, so that the feeding amount can activity level and size.”
be adjusted if need be.

4.Give the dog a balanced food

No matter whether it is prepared by the owner or shop-bought, the food must contain all the nutri-
ents the dog needs in adequate quantities, adapted to the dog’s size (small, medium, large or giant),

o]
physiological condition (maintenance, reproduction, sport), age (puppy, young adult, mature adult, ;
ageing adult) and its pathological condition (if the veterinarian prescribes a clinical diet).

5.Select the right food for the individual dog

The choice of a food is an important one, which should be based on the best nutritional balance. There
are three criteria for selecting a dog food: age (puppy, young adult, mature adult, ageing adult), ac-
tivity level (maintenance, reproduction, sport) and size (small, medium, large or giant). The dog’s
weight, coat and faeces quality, appetite and everyday behaviour are gauges of how well suited the food
is to the dog and whether it should be adapted.

6.Use common sense

When serving prepared food the manufacturer’s instructions should be followed in full, although the quanti-
ties may be tailored to the dog’s activity level. In the event of home-prepared food, it is vital that the dog is

c
g
5
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never fed with leftovers, sweets, cakes or chocolate (poisonous to dogs). Dogs are not humans and should not
be fed like humans. If treats are given, they should be specially formulated for dogs and must not exceed more

than 10% of overall energy requirement.

7.Proper hygiene is essential

Prepared food is always the most hygienic option. Opened cans and fresh or frozen food Sources of bacterial contamination causing
may be stored in the fridge for a limited time, whereas kibbles should be kept in a sealed diarrhoea in puppies

bag in a dry, cool place. If the dog does not finish its meal, any leftover should be thrown

away and the bowl should be cleaned every day.

Poorly conserved water and

8. Never hesitate to consult a veterinarian food containing bacteria.

Veterinarians are trained to be dog dieticians. They know what
dogs need, whether they are ill or in the best health. The veteri-
narian should be consulted in the event of any change to the dog’s

appetite (anorexia or bulimia) or weight (loss or gain), any diges-
tive disorders (vomiting, diarrhoea, flatulence) and, of course, any
change to its food. The first sign of many diseases is a change in
thirst, appetite or weight.

685



686

© Duhayer/Royal Canin

© Duhayer/Royal Canin

Prepared complete
or home-prepared food?

Which is best?

ince they first appeared on the market, prepared com-
plete pet foods have often been contrasted with home-

prepared foods, sometimes dividing owners and canine
health professionals.The advocates of one are often the crit-
ics of the other. But the important thing is not where the
food comes from, but whether it covers all the dog’s nutri-
tional requirements.When it comes to food and diet, nutri-
ents are the only things that count.
Today’s food manufacturers work with research centres and
universities to produce complete foods adapted not only to
the species, but also the size and physiological condition of
the dog, as well as the diseases it may suffer from. Home-pre-
pared food can also be of excellent quality provided strict hy-
giene rules are followed. What should not be forgotten,
however, is that a complete food must provide all of the fifty
or so nutrients dogs need - all in the right proportions. Here,
we examine the two forms in detail, noting the pros and cons
of both.

Home-prepared food

Preparing food at home is more expensive day-to-day than pre-prepared food,
even if the quality is comparable. This is mainly due to the price of meat. It
also takes more time to prepare on a daily basis, although it is possible to pre-
pare and freeze portions in advance.

Formulating the food

In home preparation, five families of nu-
trients are essential:

- Protein, provided by fish or meat, with
a high enough content of essential
amino acids

- Essential fatty acids, provided by the
appropriate oils

- Minerals and vitamins, provided in spe-
cial veterinary formats

- Fibre (vegetables) is not critical, but it
does ensure good digestive transit and
adds volume to the ration

- Polysaccharide carbohydrate, primarily
in the form of starch

Let’s now examine the principles behind
the formulation of a home-prepared
food, based on the nutritional require-
ments described above.



Calculating energy requirement

The first step is establishing the animal’s en-
ergy requirement. This is calculated on the ba-
sis of its ideal weight, adjusted by coefficients
of breed (Labradors require 20% less energy
than other breeds of the same size, for exam-
ple), activity, physiological condition (growth,
reproduction, neutered) and any illness.

Calculating protein requirement

All protein the body takes in is used imme-
diately and no protein reserves are built up,
so the body needs to take in protein every

Home-prepared rations for different-sized adult dogs in good health,

day to meet its requirements and produce
new protein, during growth, for example. If
it does not take in sufficient protein the
body will use its amino acids to produce
the protein it needs to cover its most essen-
tial requirements.

Not all meat has the same protein or energy
content. A distinction has to be made be-
tween lean meat (beef containing 5% fat,
chicken, turkey and lean pork) and fatty
meats (beef containing 15% fat, fatty pork,
mutton).

each with 1000 kcal of metabolisable energy

The simplest method for working out the feeding amount is to select a ration type and start from there. Those in the table each contain
1000kcal ME. These are just a few examples, as recipes can be adjusted almost endlessly. It is simply a matter of applying a coefficient cor-
responding to the ratio of energy intake between the animal’s energy requirement and the energy concentration of the ration-type (Q =
ER/1000) to determine the feeding amount for the dog in question, where Q is the coefficient, ER is the animal’s energy requirement and

in this case the energy concentration of the ration is 1000kcal ME.

The difference due to the size of the dog is mainly based on protein intake, which increases with the size of the dog.This means that a small

dog can be fed any of the rations, but medium-sized and large dogs should eat ones designed for them.

Ingredients

Lean meat (5% fat)
Hake or coley
Rape or soy oil
Cooked green vegetables

Cooked white rice
(or dry rice)

Mineral and vitamin supplement
Ca/P =2 (15.5% Ca)

Small Medium
(< 10kg) (10 -25kg)

200 g 0 250 g 0
0 240 g 0 260 g
24 g 32¢g 24 g 32¢g
350 g 350 g 400 g 350 ¢

360 g (120)  360g (120) 290 g (95) 330 g (110)

12¢g 12g 12¢g 12¢g

Example: Adult Poodle, entire, two years old, weighing 7kg, normal activity level

ER = 130 x 7°75 = 560 kcal ME
Q=ER/1000 i.e. 560/1000 = 0.56

This coefficient is applicable to each ingredient or for the daily ration
Example for small dog fed on meat ration

Meat: 200 x 0.56 = | |0g

Qil: 24 x 0.56 = 12g (3 teaspoonfuls)

Vegetables: 350 x 0.56 = 200g

Large
(> 25kg)

275 g 0
0 300 g
20¢g 24¢g
400 g 450 g

290 g (95) 330 g (110)

12g 12g

Mineral and vitamin supplement: 12 x 0.56= ég

Rice: 360 x 0.56 = 200g cooked or 65g dry before cooking

© Duhayer/Royal Canin
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Lean meats contain more protein, whereas
fatty meats contain more energy for the
same weight, so the choice of meat will de-
pend on the goal. To preserve its nutritional
qualities, it is important not to boil or over-
cook the meat.

The regular consumption of liver or kidney
is dangerous, because these organs store vi-
tamins A and D as well as some toxic met-
als, so eating these meats entails a significant
risk of poisoning. A dog should not be fed

liver more than once a month.

Calculating essential fatty acid
requirement

Vegetable oil — preferably rape oil — and
fish oils — which are available in special vet-
erinary formats — provide the essential fatty
acids needed for optimal body function and
the quality of the skin and coat. At least 5%
of the energy requirement must be pro-
vided by oil. This ingredient determines
the volume of the ration, because lipids are
the most energy-rich family of nutrients (9
keal/g versus 4 kcal/g for carbohydrate and
protein).

The more fat in a ration, the smaller it will
be, which makes it a good way of tailoring
the volume of the serving to the dog’s ap-
petite.

Calculating fibre requirement

Fibre is a carbohydrate resistant to the ac-
tion of the dog’s digestive enzymes. While it
is not essential, it does play a role in ensur-
ing the good health of the digestive tract
(transit, bacterial flora). It is generally rec-
ommended that it makes up at least 5% of
energy intake. It is provided in cooked veg-
etables.

Calculating starch requirement

Starch is added to complement the energy
provided by the meat, oil and vegetables.
Rice and pasta are commonly used. It is
important that the starch is properly
cooked: rice and pasta should be sticky.
Rice should not be rinsed after it is cooked,
as the sticky substance is actually gelatinised
starch, which dogs find very easy to digest.
Potatoes can be used, although their starch
is less digestible, so they need to be cooked
and mashed.

My dog is ageing, he just turned 9 years old and has problems with osteoarthritis. How can | help him?

Joint degeneration (osteoarthritis) is common in dogs as they get
older. It is a combination of an inflammatory process with chronic
degeneration which produces changes in the joints and adjacent
tissues. The consequence is a reduction in wellbeing of the dog.
There are predisposing factors, such as breed (e.g. Retriever) and
sex, also situations which lead to excess force (mechanical over-
load) on the joints such as excessive exercise or obesity. On the
other hand, ageing leads to a natural loss of hydration and elas-
ticity of joints.Ve can help our dog to age with the best quality
of life. There are 4 important points to consider.

* Maintenance of body condition and optimum weight.This is one
of the most important factors, as excess weight exerts a direct
action upon damaged joints as pro-inflammatory components de-
rive from fatty tissues. Ideal weight is unique and specific to each
individual dog and the veterinarian can evaluate this. This means
a change in the feeding habits of dog owners towards their pets.

* Dependent how advanced the condition, light or moderate ex-
ercise and physiotherapy are recommended.

* Use of nutritional supplements or food enriched with specific
nutrients helps with joint remodelling and control of inflamma-
tion; specifically omega-3 fatty acids (EPA, DHA and ETA), chon-
droprotectives (glucosamine sulphate, chondroitin and green-
lipped mussel extract) and certain vitamins and minerals with
antioxidant properties.

* Use of analgesics and/or anti-inflammatory medications during
certain periods and under the control of a veterinarian.

Roberto Elices Minguez

Doctor of Veterinary Medicine
Professor of Nutrition
Veterinary University of Madrid,

(Spain)




Supplementing minerals and vitamins

The recipe above is deficient in calcium.
Meat does not provide any calcium, 99% of
which is found in bone. The recipe does,
however, have a high phosphorus content.
With this in mind, two to three times more
calcium than phosphorus needs to be added
to the recipe to balance it. Other essential
minerals and vitamins are generally in-
cluded in specialised veterinary supple-
ments. Human supplements are not suited
to dogs and there is a risk of both defi-

ciency and toxicity if they are used.

In the event of particular physiological de-
mands (growth, gestation, lactation, intense
activity, ageing) the nutritional require-
ments will be different to those in the main-
tenance stage. For example, protein con-
tent needs to be higher during growth and
reproduction, whereas energy content needs
to be lower for overweight puppies or giant-
breed puppies in the growth phase.

Pre-prepared food

As stated above, achieving the right nutritional balance in a
home-prepared ration is a complicated process. Supplements
have to be properly managed to ensure the dog does not suf-
fer from any deficiencies or excesses.The advantages of pre-
prepared foods are nutritional balance (provided the quality
is good, of course), convenience (complete foods, preserva-

tion) and cost.

Raw ingredients, production and
food safety

The information stated on the pet food la-
bel is governed by law. Some information is
obligatory, some optional. A manufacturers
code of regulations and good practice lists
the various national and international laws
and specifies the conditions they impose
on the use of raw ingredients (animal by-
products, vegetable meal), how these ingre-
dients must be identified, the composition
of foods, their designation and the packag-
ing of finished products.

The formulation of the food must be just as
precise as with maintenance food. The
quantity of the various ingredients has to be
measured with great accuracy. This entails a
lot of laborious calculations and requires a
definitive list of the nutritional values of all
raw ingredients.

Some owners prefer home-prepared food,
which dogs can find very palatable. On the
other hand, as mentioned above, ensuring it
is nutritionally balanced is a very compli-
cated process. Use of a complete pre-pre-
pared food is therefore highly recommended
during the critical growth phase.

Everyone is free to choose home-prepared
food, but this decision must never put the
dog’s health at risk. A veterinarian should
check recipes for all home-prepared rations
to ensure that they are properly balanced.

a veterinarian.

Meat products not used for human food are
used in dog food. These are surplus prod-
ucts (meat, livers, kidneys, hearts), cuts that
are not usually consumed by humans (lungs
and udders,) by-products from production
of suet or lard, off-cuts from fowl (carcasses,
by-products) and off-cuts from fish filleting.
All of these products are from animals
slaughtered in abattoirs and certified as fit
for human consumption. The industry does
not use meat meal from rendering plants,
which is incinerated.
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Most owners feed their dog a pre-prepared food.While fig-
ures vary from country to country, generally speaking, three
in every four buy this pre-prepared food in a supermarket,
while most of the rest go to specialist outlets, such as pet
stores and garden centres. Less than one in ten buy food from

© Lanceau/Royal Canin

689



Kibble production process
(example at Royal Canin)

Storage of raw ingredients

Arrival of the raw
ingredients

' Grinding
i r Addition

of vitamins
Mixing
Liquid and r
owder
- Storage
coatings °
of mixture

Refrigeration

o~

—

7

Drying: inlet

and outlet of g
air w

Extrusion

Packaging lines

Dispatch

Automated
palletisation

690

The entire dog food production chain —
from the collection of raw materials,
through production plants, to storage of
the finished product — is strictly regulated
(ISO 9000 certification). The most effi-
cient plants using these foodstuffs (in re-
frigerated, frozen or dehydrated form) fol-
low the Hazard Analysis and Critical
Control Points (HACCP) management sys-
tem. They guarantee the quality of the
products that enter and leave their plant,
conduct regular quality controls and im-
plement a system that enables tracing of
every batch. They are also regularly checked
by government bodies.

Foods are also analysed to ensure they com-
ply with the recommendations of the
AAFCO (Association of American Feed
Control Officials) and the NRC (National
Research Council), two US organisations
that set the standards in animal feed.

All the nutrients the dog requires are pro-
vided by mixtures of meat, fish, cereals,
vegetables and supplements (vitamins and
minerals, purified nutrients).

In wet food, which is packaged in cans, sa-
chets or alutrays, the raw ingredients (meat,
cereals, minerals, vitamins, gelling agents)
are mixed, cooked, packed and sterilised.
Wet foods typically have a high protein and
fat content. Additives can be used to change
the texture, giving them a jelly-like appear-
ance, for example.

The mixed raw ingredients in dry foods un-
dergo a process of cooking-extrusion, a tech-
nological process in which they are subjected
to high temperature and high pressure for a
short time before being passed through a die
to form the mixture into kibbles. The cook-
ing and expansion of the starch is what en-
ables the production of food in the form of
kibbles. The kibbles thus retain all the starch
(at least 30% of their dry matter). Coating in-
gredients that cannot survive this process (vi-
tamins, fats, natural aromas) are then sprayed
onto the kibbles. The kibbles are immediately
packaged in airtight bags, sometimes in a
modified atmosphere (replacing oxygen with
nitrogen), which guarantees a longer shelf
life & preservation of the aroma of the food.



Ideally, the kibbles should be consumed
within about a month of opening the bag,
and stored in a dry, cool, dark place. Small
bags are therefore preferable for small

dogs.

Food labelling: available
information

There are four categories of pre-prepared

dog food:

- Complete foods, which fulfil all the nu-
tritional requirements of a dog in good
health, except for water.

- Complementary foods (e.g. flakes, meat
sausages, mixer), which must be com-
bined with other foodstuffs to make up
the dog’s complete ration.

- Specially formulated clinical diets for
dogs suffering from illness (e.g. obesity,
kidney failure), available from veterinar-
ians.

- Treats, which are not an essential part of
the dog’s nutritional requirements and
should be given in small quantities.

Legal framework

As stated above, according to law, the la-
bel must contain certain information
about the product.

Is obesity always a result of organic causes or lack of physical activity?

No, there are behavioral causes, some re-
lated to attitude (behavioural problems),
and some with communication rituals re-
garding food. For example, development
disorders, accompanied by lack of self-
control, anxiety, hierarchy disputes, etc.

It's very easy to develop rituals regarding
food as part of the communication with
our pets. With dogs, it's very easy to get
their attention with palatable food, and

food is also a communication resource: the
dominant dog has the food prerogative, it
has, divides and organizes the food for the
whole group. Regarding the social commu-
nication issues, it is usual that the dog de-
mands food from its owners, a lot of times
not out of hunger, but to access the re-
source. This last, makes it easier for the dog
to over-eat and be obese.

The label must also clearly identify the
product as a “complete food” or a “ com-
plementary food”.

The ingredients must be listed in decreas-
ing order of weight. The more detailed the
list, the better.

Modified atmosphere principle

s

Packaging in a modified atmosphere is a technique that ensures the preservation of a food’s
organoleptic and nutritional qualities.

Maria de la Paz Salinas,
Doctor of Veterinary
Medicine,

Behaviour Specialist
(Argentina)

If the list is vague the manufacturer will
have more leeway to substitute ingredients
based on supply, which will mean that the
composition could vary from one batch to
the next.

Where an ingredient is highlighted in the
product presentation — chicken, for ex-
ample, - the percentage must be stated in
the list of ingredients.

Average analysis

The average or guaranteed analysis of in-
gredients comprises the content of protein,
fat, ash, crude fibre and water (optional for
kibbles). These values are most often given
in grams per 100 grams of food.

Other substances (e.g. sodium, calcium,
phosphorus) do not have to be specified.
If they are, the manufacturer is obliged to
ensure that their stated contents are strictly

adhered to.

Ash (total minerals) is what remains after
the total incineration of the food (3 hours
at 550-600°C).
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e kibbles are immediately packaged in airtight bags, sometimes

in a modified atmosphere (replacing oxygen with nitrogen), which
guarantees a longer shelf life & preservation of the aroma of the food.”

Comparison of the list of ingredients of two canned dog foods

Complete canned food for adult
dogs, retail outlet

Ingredients: meat and animal derivatives
(min 4% beef, min 4% poultry), deriva-
tives of vegetable origin (pasta), vegeta-
bles (spinach), wheat germ oil

Complete canned clinical diet for
adult dogs, veterinary practice

Ingredients: chicken, chicken livers, rice,
fish oil, sunflower oil, cellulose fibre (only
the first six from the list are mentioned
here)

Rules governing terms used on prepared food labels

Term

“chicken flavour”

“with chicken”

“rich in chicken”

“chicken brand”

“all chicken”

Content stated in the list
of ingredients

Chicken content < 4%

Chicken content between 4% and < 14%

Chicken content between 14% and < 26%

Chicken content between 26% and <100%

100% chicken

The water content of a food determines
which category it is in: a dry food (kibbles)
contains less than 14% water and a wet
food (cans, sachets, alutrays) more than
60% water. Semi-moist foods (e.g.
“sausages”) are somewhere in between.

All additives (colouring agents, preserva-
tives, antioxidants) must be approved for
use in the country in question. In the
European Union approved additives are
standardised as E numbers. If vitamins are
used, only the content of vitamins A, D3
and E need to be stated. All contents must
be correct until the best-before date. Any
copper additive must be specifically named
and quantified.

The manufacturer’s name, address, country
of origin and registration number are oblig-
atory. The codes are sometimes difficult to
understand, but they need to be noted
down and stated in any complaint. The
batch number and best before date are also
invaluable information.

Instructions for use

The label will also provide instructions for
use of the product based on the physiolog-
ical condition of the animal it is intended
for (puppy, adult, senior), the importance of
providing clean water with kibbles and the
recommended storage conditions. The sug-
gested daily intake in volume or grams,
based on the age and weight of the dog,
may also be stated. The owner should adjust
this to the individual dog. This is where
professional advice adds value, compared
with supermarkets.

Is the information on the label enough to
make an informed choice?

The label must contain the legally required
information which leaves a limited amount
of space for further details and so labels
provide limited information from which to
make an informed choice from a selection
of products.

Where a dog is suffering from a specific
disorder, veterinary advice should be sought
over the use of a veterinary clinical diet.



For example, it is not obligatory to state
the sodium (Na), i.e. salt, content of a
food, so owners will find it difficult to
choose a low salt food where required.

The protein content provides no infor-
mation whatsoever on protein quality,
of course. The protein provided by good
meat chunks is of a higher quality than
protein from animal by-products. That is
why it is important to read the list of in-
gredients.

Pros and cons

Food type Pros

Two products cannot be compared on
the basis of the quantities of the raw in-
gredients. For example, does a wet food
with 7.5% protein and 81.5% water have
a higher, lower or the same protein con-
tent as a food containing 8.9% protein
and 78% water?

The correct answer is the same. These
two foods both contain around 40.5%
protein by dry matter, although you need
to be good at maths to get to the bottom
of it.

of different foods

Cons

* Keeps for a long time

unopened

* Keeps after serving

* Ease of serving a specific

Dry processed quantity
(kibbles) * Daily cost
* Moderate serving
volume

* Need to monitor water
intake

* Sometimes low serving
volume

* Nutritional balance

* Palatability

* Keeps for a long time

unopened

* Ease of serving a specific

quantity

Wet processed
* Water content

* Keeps for a short time after
serving

* Deteriorates quickly after
opening

* High serving volume in larger

* High serving volume pets

* Palatability

* Water content

* High serving volume

Home-prepared * Palatability

* Pleasure of the owner

* Bulky and heavy in storage
* Daily cost

* Difficult to ensure nutritional
balance

* Dog finds it easy to pick out its

preferred bits

* Need to monitor nutritional
and hygiene aspects

* Deteriorates quickly after
serving

* Deteriorates quickly after
preparation

* Sometimes too high serving
volume

* Preparation time

* Daily cost

Selected nutrient sources used
by Royal Canin

French
marigold

Borage

Soya

Eucalyptus

Shellfish

_a— -

Fal

¢ _a"‘;ﬁ
fi e -
Prawns Q

Farmed mussels

Fatty fish

Green-lipped mussel
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The texturometer measures the force needed to break
the kibble and the penetration of the tooth (mechanical
brushing).

oy
—— d
EE
r
S
- 3

© Royal Canin

Modules simulate the teeth of puppies and adult dogs of
different sizes.

There is actually no easy way of com-
paring foods based on the information
on the label (average analysis), other
than the comparison of ingredients. The
dry matter or energy concentration must
be the basis of all calculations and com-
parisons.

The feeding amounts stated on packag-
ing are approximate. The only way to
know whether the energy intake is satis-
factory is regularly weighing the dog to
ensure that its weight is stable. Problems
such as dull hair, scaly skin and persist-
ent digestive disorders (soft, foul-
smelling faeces, flatulence) are reasons
for reviewing the dog’s food.

Food ranges and distribution
channels

Dog food is sold by various types of out-
let: supermarkets, specialist stores (pet
shops, grooming salons, garden centres,
agri merchants), veterinarians, breeders
and online.

There are a great number of brands and
formulas and the market is expanding all
the time. Supermarkets and some spe-
cialist outlets have also introduced their
own brands.

A range is made up of all the products
sold by a particular brand and tailored to
the physiological stage or activity level of
the dog. The same brand can have more
than one range, depending on the dis-
tribution channel. So, the same brand
may sell its products through supermar-
kets, specialised stores and veterinarians
under different names. Clinical diets are
sold through veterinarians, to ensure the
dog receives the correct choice of prod-
uct along with appropriate health
checks, screens and medical care.

Generally speaking, supermarkets carry
products of either low or medium qual-
ity, while specialised shops carry a wider
and sometimes excellent technical range
of products. Clinical nutritional prod-
ucts, curative in some cases, in addition
to life-stage ranges, are available from
veterinarians.

There are many forms of wet food, in
terms of both packaging and texture.
Clinical diets are available in wet as well
as dry form. The texture of wet food
(gel, gravy, mousse) is more important to
the owner than the dog. It has no impact
on nutritional quality, except in certain
very specific cases.

So what's the trick to choosing a com-
plete food? Basically, you get what you
pay for. Low-priced products typically
contain lower-quality nutrients and raw
ingredients. Supermarkets sell so-called
“premium” products, too. Here, it is in-
teresting to compare the price per kilo-
gram and feeding cost per day, which is



generally less good value than the prod-
ucts sold through veterinarians. Included
in the ranges sold in specialist outlets and
veterinarians, some brands offer foods
specially formulated for certain breeds or
groups of breeds with specific sensitivities.
All these foods meet the animal’s needs
and are formulated on the basis of exten-
sive studies of such parameters as kibble
texture, hardness and shape, and the spe-
cific nutrients to benefit the health of
specific breeds.

When dealing with prepared foods, own-
ers need to be on their guard for weasel
words, such as “balanced” and “tasty”.
When choosing a prepared product it is
important to weigh up the pros and cons
and not to be swayed by anthropomor-
phic arguments.

The dog is of course the best judge of
whether a food is good or bad. With this
in mind, the suitability of a particular
food to a given individual can be checked
on the basis of some simple observations:

“Generally speaking,
supermarkets carry products

of either low or medium quality,
while specialised shops carry a
wider and sometimes excellent
technical range of products.
Clinical nutritional products,
curative in some cases, in addition
to life-stage ranges, are available
from veterinarians.”

- The animal’s appetite, which is an ex-
pression of its good health and the food’s
sensory qualities (aroma, taste, consis-
tency).

- The quality of the faeces, in terms of
volume, consistency, wetness, colour
and odour, which provides information
on digestibility and the dog’s digestive
system.

- The animal’s weight, which should be
measured every week (puppies) or every
month (adults) to ensure it does not
gain or lose too much.

- The integrity of the skin and the beauty
of the coat, which closely reflect the
health of the dog, revealing any dietary
imbalances or general health problems.

- The dog’s behaviour, which should be
happy and active, depending on its
habits.

Hair and skin qualities

Sheen, protection = cutaneous lipids

Colour = pigment quality and quantity

© Grossemy
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Which breed?

Certain breeds are known for having a dom-
inant character; German Shepherds are said
to be obedient, Labradors affectionate with
children, Greyhounds independent. But de-
spite their innate nature, dogs cannot be
classified in such a categorical way, because
experience plays a big part in how the dog’s
character develops. Likewise, we need to be

Living with a dog

he decision to share your life with a dog is
not one to be taken lightly.A dog has an av-
erage lifespan of twelve years, so it is im-
portant not only to choose the right dog, but to be
sure you can live with your choice too.

Choosing a puppy

Dogs have always been the epitome of loyalty for humans, so
for many they are the very best of domesticated animals.
However, taking a dog into your life demands careful consid-
eration of a number of important questions.

© Grossemy

cautious about claims that a particular breed
is hardy or delicate. Dogs are individuals
t00, so Chihuahuas can be hale and hearty,
while Fox Terriers can sometimes be fragile.

It is best to choose a breed with a weight
and height suitable for your lifestyle. It is
probably not the best idea to choose a

Sweden: One way to choose a dog...

The Agria Dog Breed Profiles provide statistics on health problems, causes of death and sur-
vival rates to 10 years of age in over 200,000 dogs yearly (1995-2002) for each of 80 pure
breeds, mongrels and all breeds combined. The material is presented in graphs and tables
with basic interpretations easily understood by dog owners and breeders.The findings high-
light the specific health problems experienced by each breed and differences between breeds,
genders and ages. There are || CDs each with profiles for 3 to |12 breeds and all breeds,

available at:

www.agria.se or from Terese.Olofsson@Agria.se.

This work is the result of long-standing partnerships between

Agria Pet Insurance (Agria Djurforsdkring), the Swedish Kennel Club
and researchers from the Swedish University of Agricultural Sciences
and the University of Guelph in Canada, coordinated by

Brenda Bonnett, DVM, PhD.

Yorkshire Terrier if you are looking for a
guard dog, or a Great Dane or Border Collie
if you plan to leave it behind in a flat all day.
Generally, while smaller breeds can be more
highly strung, they require less living space
than medium breeds. Large and giant
breeds always require a lot of living space.

Price will also be a factor. Price depends on
its pedigree and how rare the dog is.
Obviously, some people cannot afford a
purebred and choose a crossbreed puppy
instead. The problem here is that it is diffi-
cult to gauge how big the dog will eventu-
ally become.

Regardless of the breed and the purchase
price, it is vital to bear in mind that
throughout its life a dog costs money and
demands care and attention.

Male or female?

Females are generally calmer and gentler
than males. They are also smaller. Another
advantage is that they receive preferential
treatment from males in any encounter.
Males often become more manageable and
less aggressive in their presence.



The main disadvantage with a bitch is
oestrus (heat or season), which generally
occurs twice a year, although the frequency
varies depending on the breed. This also at-
tracts groups of persistent males that wish to
mate. An ovariohysterectomy (spaying),
which can be carried out before the first
oestrus, will prevent the female from be-
coming pregnant: this process is is irre-
versible.

Males, which tend to roam more than fe-
males, can undergo a complete character
change in the presence of a female in
oestrus. A normally calm dog can become
nervous and aggressive, even starting dra-
matic fights with other dogs.

A dog which lives alone can get bored, so
having more than one dog may be consid-
ered. It is of course important to give each
dog the individual attention & training it
needs and they need to have a lot of space.
More than two might be difficult. Even if
they click well as puppies, you never know
how well they will get on when they are
older. Having a male and a female is a good
solution, but you will have to think about
family planning if you do not want any

puppies.

Two males is not a good idea: they are likely
to become rivals for the affection of females
as soon as they reach sexual maturity. Two
females, on the other hand, can often get
along well together. In every case, owners
need to be aware of the potential difficulties
of having two dogs.

Where to buy?

There are many different options for dog
buyers, including private sellers, specialised
stores and kennels. However, some places
should always be avoided. If you buy from
a private seller at a market you have will no
information on the dog’s medical history or
the parents and you will have no one to go
to if it turns out to have any problems.
This type of sale is banned in many coun-
tries.

The situation with specialised stores is
highly variable. Some specialised stores do
provide warranties, are able to furnish in-
formation on puppy origins and take care to
ensure that puppies develop normal behav-
iour. Proof of origin and traceability are es-
sential points that buyers must insist on.
They should also carefully inspect how the
puppies are housed. If there is any doubt, a
veterinarian should always be asked for ad-
vice on the quality of a given outlet.

If you want a specific breed the best option
is to contact a registered breeder. Kennel
clubs, veterinary surgeries and breed clubs
can provide a list. Individual breeds have a
predisposition to a specific range of genetic
diseases, so it is important to check that the
parents have been tested for these, depend-
ing on the tests available.

Another option is to go to a dog shelter or
a breed rescue organisation, which will have
dogs of all ages looking for a new owner.

The ideal age?

Good breeders know about every aspect of
their dogs. It is important to check the liv-
ing conditions of the puppies. The more
contact they have with people of all ages, the
less chance they will have any problems with
children. This also goes for other animals.

It could be that no puppies are available the
first time you visit. However, this shows
you are dealing with a serious breeder. At
some times of the year no females will be
pregnant and even if there are a few litters,
the puppies may not be ready to leave their
mother.

The puppy goes through a number of stages
before it can move to its new home. It needs
to live long enough with its mother to learn
what it is to be a dog. Contact with humans
is also important. This can start as soon as
the puppies leave the confines of the whelp-
ing box. By around seven weeks old the
puppy can begin contact with strangers.
Even then it remains vulnerable and some
breeders may be unwilling to let the puppy
go to a new home until it is three months
old. Buying a puppy under eight weeks old

is against the law in some countries.
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aspect of their dogs. It is important to
check the living conditions of the pup-
pies. The more contact they have with
people of all ages, the less chance they
will have any problems with children.”
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“It is important to
develop, from a very
early age, the puppy’s
motivation for an

object — a ball say -
which will be used during
the various stages in the
learning process.”

€6,

certain degree of discipline
can be rapidly developed in
a playful way, using the puppy’s
motivation for the object,
including such commands

as heel, sit, down and fetch.”
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... retrieve an object

Which puppy in the litter?

The health and character of the dog are
two good criteria for choosing a puppy.
The puppy should have a pedigree certifi-
cate (if appropriate), and may have ID and
a bill of sale (obligatory in some countries).
A vaccination certificate is preferable, al-
though vaccination is not obligatory and
depends on the age of the puppy. A veteri-
nary certificate may also be needed, de-
pending on the country.

The breeder should show all the puppies
from the litter as well as the mother. The
mother may be a little thin and have sensi-
tive teats from suckling the pups, but she
should look content, well cared for and af-
fectionate. The puppy should not smell un-

pleasant or dirty. Its stools should be well
shaped without any traces of blood. It
should have bright eyes and a clean nose
and ears. The coat should be neither dull
nor brittle. Character-wise, the puppy
should be happy and playful with both its
lictermates and humans. It is advisable to
take the puppy for a veterinary check after
you have bought it to confirm that it is

healthy.

You should also check how much living
space the puppy has. It will of course find it
strange moving to a new home, but it could
have some serious adaptation difficulties if
it has been kept in a confined space without
opportunities to go outside.

The puppy can be taught to follow a command to change pace...

r Yy,

... change direction

... and work in a group

r

... wear a muzzle




It can be hard to make a choice if all the
puppies are healthy. This is where the tests
designed by the American animal behav-
iourist William Campbell can be helpful.
They should preferably be carried out on
seven-week old puppies. Prior to this, the
mother has too great an influence on her
puppies; after this the puppies go through a
period of emotional vulnerability.

The tests should be conducted in a quiet,
enclosed space unfamiliar to the puppy. The
person conducting the tests should remain
neutral throughout, displaying no joy, anger
or irritation.

“Once the dog has mastered the
basics of discipline, which will not be
before eight months of age, you can
teach it obedience exercises such as
heeling with or without a leash,
changing direction, changing pace,
assuming positions (stand, down,
sit)...”

No!

If the puppy bites, take it by the scruff of the neck
(as its mother would) and say ‘no’ firmly.

No!

=~

If the puppy jumps up without warning, take it by the front
legs and say “no” firmly.

A better understanding of your dog improves your life together

When it comes to training a dog, it is often
said,“You have to train the owner before you
can train the dog”. | myself feel you have to
educate owners, teach them how a dog func-
tions and how it might react in a given situ-
ation, so they are better able to anticipate
and prevent any problems.You also have to
teach owners to communicate with their
dog — to understand and to make them-
selves understood. Most problems or con-
flicts stem from a lack of understanding and
mutual ignorance of the rules and social be-
haviour of the other species. Owners and
dogs have to learn to live together.

Owners have to create a language of signals
that their dog understands.They cannot be-
gin training their dog until this language has
been established. The purpose of this train-
ing is to establish the dog’s hierarchical po-
sition and the house rules it must abide by
in its new “family pack”.

It is important to develop, from a very early
age, the puppy’s motivation for an object —a
ball say — that will be used during the various
stages in the learning process.

Initially, the focus will be on discipline rather
than obedience. Ground rules need to be
laid down: no food at the table, no access to
certain rooms and the designation of where
the puppy is permitted to go to the toilet.

A certain degree of discipline can be rapidly
developed in a playful way, using the puppy’s
motivation for the object, including such
commands as heel, sit, down and fetch.

Once the dog has mastered the basics of dis-
cipline, which will not be before eight
months of age, you can teach it obedience
exercises such as heeling with or without a
leash, changing direction, changing pace, as-
suming positions (stand, down, sit), staying,
recall (very important), wearing a muzzle (if
necessary) and group work to develop so-
ciability towards people and other dogs.

Dogs need authority if they are to be well
rounded. It is, however, important to under-
stand that they need to obey, but not to fear.
Excessive submission or strictness will be
counterproductive - the dog should be will-
ingly obedient.The relationship will develop
positively in a climate of trust, which will help
the dog to overcome its natural apprehen-
sion in all circumstances.

It is vital to follow a number of rules:

* Maintain a consistent attitude, always react
in the same way in a given situation. This
will help the dog to quickly understand
what it can and cannot get away with.
Inconsistency breeds a lack of under-
standing and defiance.

* Trust is the foundation of all communica-
tion. Dogs have an acute sense of fairness,
so be sure to be even-handed.

* Display your feelings. Be very positive if the
dog does something good and be severe
and dry when saying “no” to be sure the
dog knows it has done something wrong.
Dogs soon learn to gauge the satisfaction
or dissatisfaction of their owner.

* Be patient and above all very attentive,
and learn to recognise tiredness, excite-
ment, curiosity and fear.This will help you
to anticipate and avoid incidents.

* Finally, take on the guise of a good “pack
leader” with all the authority and respon-
sibility that entails.

Owners should be given this advice, while
being reminded that, first and foremost, dogs
should be a source of pleasure and joy in
their life; that they should appreciate their
dog’s company, and not simply put up with it,
which is unfortunately all too often the case.

J.-P. Petitdidier,

Education of the dog,
education of the owner,
From The Adolescent Dog,
SFC, Paris, 1997
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Campbell tests

Campbell tests can be used to determine the main character traits of a puppy. Other behavioural tests are available too.

Bear in mind also that the new owner can modify even dominant innate traits in the way in which he or she cares for the dog, reinforcing some
personality traits and discouraging others.

Test
Attraction test

_FI

R

Test to see how well the puppy accepts dominance

-

Test for ability to follow

Standing position test

i

.q

Situation

This test can be performed with a puppy at about
seven weeks old.

After carefully placing the puppy on the ground,
step back a foot or two, clap your hands softly and
observe the behaviour of the animal:

This test must be conducted by a person unknown
to the puppy.

With the puppy lying in a sphinx position, pet it, ap-
plying pressure to its head and back:

This test should be performed on one puppy at a
time without using your voice.

Stand up and move slowly away, staying within view
of the puppy:

This test must be conducted by a person unknown
to the puppy.

Place your hands under the chest of the puppy and
stand it up. Hold it in this position for 30 seconds:

Test of dominance by constraint

Results

This test must be conducted by a person unknown
to the puppy.

Lay the puppy on its back and hold it in this posi-
tion for 30 seconds by placing your hand on its
chest:

Majority of answers are |:

Dominant-aggressive. Not recommended as a pet.
Could be a good work or guard dog if properly
trained.

Majority of answers are 2:

Headstrong.Work dog that requires strict training.
Majority of answers are 3:

Sociable and adaptable.

Responses

|. It immediately runs to you with its tail held high, jumps on
you and licks your hands.

2. It immediately runs to you with its tail held high and
scratches your hands with its paws.

3. It immediately runs to you, wagging its tail.

4.1t comes hesitantly with its tail down.

5.1t does not come.

|. It struggles by scratching, turns over, growls and bites.

2. It struggles and turns over to scratch you.

3. It struggles at first and then calms down and licks your
hands.

4.1t turns over onto its back and licks your hands.

5.1t moves away.

|. It follows you immediately with its tail held high, biting at
your feet.

2. It does the same without biting.

3. It follows you immediately with its tail down.

4. It follows you hesitantly with its tail down.

5. It does not follow you and moves away.

|. It struggles forcefully, growls and bites.

2. It struggles forcefully.

3.1t struggles at first and then calms down and licks your
hand.

4.1t does not struggle and licks your hands.

5. It does not struggle.

I. It struggles forcefully and bites.

2. It struggles until it is free.

3. It struggles at first and then calms down.
4.1t does not struggle and licks your hand.
5. It does not struggle.

Majority of answers are 4:

Submissive. Animal ill-suited for work.

Majority of answers are 5:

Inhibited. Poorly socialised dog; unpredictable.

The results may appear to be contradictory. If so, it is advis-
able to redo the tests as the setting may not have been ex-
actly right (puppy too young, stress, too soon after or in need
of meals or sleep, etc).



The Dog at home

Whether it is an adult dog or a puppy just separated from its mother; it is important
to follow certain rules from the outset. Dogs clearly add value to our day-to-day
lives, but they can also be a real source of problems, which is why adopting a dog
is not to be taken lightly. Fortunately, with good training most problems can be

avoided.

The basics

First of all, the dog needs time to get used
to its new home. It will meet the family
members and explore its new home. It gen-
erally needs a couple of days for this. It will
soon choose the places it feels most com-
fortable in, although it should not be al-
lowed to do whatever it pleases just because
it is young or, if it is older, because it needs
to settle. Dogs quickly learn what they can
and cannot do. If a puppy is allowed to lie
on the sofa or bed when it first arrives, it
will be virtually impossible to change its
behaviour when it grows to full size. This
concern applies not only to large dogs: de-
spite their size Yorkshire Terriers and
Dachshunds can cause considerable damage
in a very short space of time.

As a consequence, it is vital to let the dog
know who is master from the outset by not
allowing it to jump on the bed and assigning
it its own toys. A place will need to be desig-
nated where the dog will eat and it will have
to be taught — by ignoring the behaviour -
that begging for food is not tolerated. The
dog should always eat last. In the pack, the
dominant animal eats first and this behaviour
has to be reproduced in your proxy pack.
The dog also has to have its own place to
sleep —a rug, basket or box — well away from
doors and windows, so the dog does not feel
it has been given the authority to monitor the
comings and goings in the home.

These few simple rules will help orientate
the dog to life in a pack, which is its natu-
ral environment. It must understand that it
is subordinate and the owner is dominant.
This stable pack hierarchy is where the dog
finds its balance.

This holds true for all dogs, regardless of
size. It will help ensure that a Dachshund,
for example, does not become a tyrant that
shows its teeth whenever anyone approaches
its sofa and snaps at the calves of passers-by.
The important thing is to be consistent.
Do not allow the dog to do something one
day if it is not normally allowed to do so.
You must be firm, although not excessively
so. This is how trust can be established be-
tween dog and owner over time.

To establish authority, the owner should
start training the puppy before it reaches
three months of age, starting with simple
commands using simple words.

Teaching the puppy some simple
commands

Two methods are generally recommended:

- The owner leaves the initiative to the
puppy. So, when it sits, the owner says
«“ = » . . .

sit” and praises it. The same pattern is fol-
lowed for “down” or “stand”. The dog will
gradually associate the command with the
action and its owner’s satisfaction.

- The owner takes the initiative by placing
the dog into the given position while giv-
ing the command. For “sit”, the owner
simply places one hand on the puppy’s
head, pushing its bottom or its hocks to
the ground with the other. This will ensure
the dog sits. For “down”, the owner then
gently pulls the dog’s front limbs forward.
Repeating the session for several minutes
cach day will generally produce good re-
sults. The dog should be praised when it
does what is expected of it.

Couch = no.

Barbara Helgason/Fotolia

Guarding access point = no.
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Teaching the dog to sit = no.

Down!

Teach the dog to lie on command.

It is more difficult to teach the dog to stay,
because this command takes time to learn,
so it’s advisable to wait until the puppy is
older before attempting it. Start by telling
the puppy to sit, then place an object (such
as its collar) on its head or nose. Tell it to
stay and show displeasure if it lowers its
head and the object falls to the ground. If it
keeps its head still for a few seconds you
should praise it. From here, you can grad-
ually require the dog to stay still for longer
and longer. The last step is commanding the
dog to stay while you walk away, then get-
ting it to come on command.

Congratulate it when it does so.

As soon at it arrives at its new home, the
puppy has to be taught not to bite hands or
ankles. A puppy can quickly turn a seem-
ingly playful game into a test of which an-
imal is the dominant one in the family. If
not stopped, this can be the source of huge
problems when the dog grows into an adult.

How to house train a puppy?

The only way to housetrain a dog is to re-
ward when he runs to the right place, but
never punish when he is wrong.

To promote quick learning it is in the owner's
interest to walk his dog regularly and often.

The reward should be given exactly when the
puppy turns to sniff its droppings or urine.
The reward must be motivating.

Continence increases with age. A normal
puppy, educated in this way can be completely
housetrained even during the night (for 7
hours) from the age of four months.

Gérard Muller, DYM
Dog behavioural specialist,
(France)




First visit to the veterinarian

The puppy will normally have been given at least an initial vaccination and perhaps
identification before it is sold or adopted.The seller should provide the new owner

with the dog’s vaccination and ID card.

Life and dally care
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The first check-ups

It is always preferable to have a complete
veterinary examination carried out on the
puppy after purchase. In fact, if problems
come to light and you wish to withdraw
from the purchase this examination is oblig-
atory. The veterinarian will do a full check
up on the dog, verifying that it is not suf-
fering from any infectious diseases, parasites
or physiological problems. He or she will
also give the puppy any vaccinations it may
need, microchip it if required (electronic
ID tag) and provide advice on diet and pre-

ventative worming treatment.

Once it has become part of the family, the dog will require some care — sometimes daily, sometimes less often, depending
on its breed, age and coat type. In addition, all dogs need to receive at least some education to ensure they are well bal-
anced mentally and minimise impact on everyone they share the home with.

The future owner should prepare a little
“welcome home pack” containing every-
thing the new puppy or dog needs, starting
with a collar and leash and two bowls — one
for food and one for water. Stainless steel or
ceramic bowls are preferable because they
are easy to clean and some dogs are allergic
to plastic. Whatever the material, the bowls
must always be clean. The dog should al-
ways have access to fresh drinking water.

The dog’s coat should be brushed several
times a week, depending on the type of
dog. This is much more than simply a mat-
ter of hygiene because it enables the owner
to check for wounds and parasites, while
also strengthening the bond of trust needed
to ensure the hierarchy is maintained.

Feeding time is an essential part of the day.
The dog should be given food appropriate
to his size, age and lifestyle. Between 3 and
8 months the number of meals can be re-
duced from three to two a day, and by the
time it reaches adulthood the dog should
expect one or two meals per day. It is better
to feed larger and older dogs twice a day,
both to reduce any risk of bloat or gastric
torsion and assist digestive transit.
Competition between dogs should also be
avoided at mealtimes & each dog should
have its own feeding bowl.

The dog is subordinate in the hierarchy,
which means it must not growl when the
owner touches its bowl. This is especially
important if the family has children. From
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The puppy should not growl when its bowl is taken away.

the outset, it is also important to interrupt
the meal by lifting the bowl and making the
puppy sit before putting it back down. The
puppy has to learn that it cannot touch its
food until the owner gives the command.
This training requires a lot of time, given
the ferocious appetite of dogs, but it is es-
sential if the hierarchy is to be maintained
and to enable the removal of a foreign ob-
ject or poison from the dog’s mouth, if
needed. In addition, no food should be
given to the dog outside fixed meal times.
This, of course, requires everyone’s partici-
pation.

A dog is a social animal, which means it
needs the company of other animals and it
needs to be able to explore. Whether the dog
lives in a flat or a house, it will not be happy
if it only gets five minutes to do its business
during the TV adverts or is shut up in the
garden the whole time. Dogs need at least an
hour’s walk per day if they are to expend all
their energy and not take it out on the fur-
niture. This also enables them to get to know
the other dogs in the neighbourhood and
form a sort of substitute pack. A particularly
athletic dog, such as a Husky, will obviously
need even more daily exercise.

When a new dog comes to live in a place
that another animal already calls home, the
most important thing will be to ensure
they can live together in peace.

It’s important to understand that the first
animal needs to be treated like a master in
its own home. It should maintain its relative
dominance by getting most attention — it
should be petted first and fed first, for ex-
ample. The new arrival should not disrupt
its habits; rather it should be integrated
into the family as discreetly as possible.
The situation needs to be monitored to en-
sure that scuffles do not break out.The best
solution is to help the animals get used to
each other and live together.

Tinka/Fotolia

In most countries, dogs must be on a leash
when out in public and kept within arm’s
reach to ensure the handler has full control of
it. Ifan unleashed dog is run over by a car the
owner will be liable for any damage caused.
The same is true if the dog bites another dog
or a person. These risks can be avoided by
teaching the dog to walk on a leash, heel
without dawdling and socialising it from a
very early age. Dogs should only be unleashed
in designated areas or in the countryside.

Dogs should be taught to walk on a leash at
the earliest opportunity. Even very small
puppies tend to want to follow their master
and every chance to get the dog to heel
should be taken. The next step is to put the
leash on. It will take a short while for the
puppy to adapt. It will tend to lag behind at
first but, gradually, it will start to walk in
fron, although it should never be allowed to
pull on the leash. This is a disagreeable habit
that can be dangerous in some circum-
stances. The simple way to stop this from
happening is to turn round and pull the
dog in the opposite direction. The puppy
will be caught off balance and after tumbling
a couple of times will no longer walk in
front. Once the puppy has learned to walk
on a leash, try walking without a leash.

Introducing a second animal into a home

If the first animal is a dog, it will not take
much time to come to an understanding.
The two dogs will soon become playmates.

If it is a cat, there should not be too many
problems if one of the two animals is very
young (either they will become friends or
they will agree to stay away from each
other). If this is not the case, there could be
some wrangles, so the best solution is to
separate them. This is not something that
has to be done very often, however, as they
will most often just avoid each other.



The dog’s home is its territory, which it
will guard by barking. This behaviour is
more or less pronounced depending on the
breed. Barking may also be an expression of
boredom when the dog is left alone all day.
This can be a real test for the neighbours.
Good education is the key to good relations
with the neighbours. Teaching a dog to
bark and be silent on command is easy.
Start by commanding the dog to bark, re-
warding it when it does. When the dog
stops barking tell it to stop in a firm voice.

If the dog is left in a garden a sturdy high
fence that is also well anchored in the
ground is essential to prevent it from es-
caping. If it does get out, the owner is re-
sponsible for any damage it might cause.
With this in mind, good civil liability in-
surance is a must, regardless of the dog’s

breed.

Woalks

Regardless of its size, every dog needs to go
for a walk at least twice a day. Small breeds
can make do with three daily half-hour
walks, while bigger dogs should be out
around an hour at a time. The purpose of
walks is to give the dog an opportunity to
do its business and expend some energy, so
the best place to go is somewhere away
from traffic where it can be let off the leash.
A long two-hour walk at the weekend in the
park or the woods will enable the dog to
break its daily rhythm, discover a new en-
vironment and meet new dogs.

(G

Learning to bark and to be silent on command.

The amount of exercise needs to be adapted
to the dog’s age, of course. Puppies need a
lot of short walks, while old or sick dogs will
be happy with two ‘constitutionals’ a day.

The dog should be thoroughly checked

upon return.

e
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If it does well, always congratulate the
puppy with a treat or a pat.

66,

dog needs to go for a walk
at least twice a day.”

egardless of its size, every

If the puppy pulls on the leash when walking, stop
abruptly to surprise it and help it break this habit.

Alena Yakusheva/Fotolia
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Civil liability

A dog can escape or run away and cause dam-

age without the owner being able to stop it.

Unfortunately, the owner will be liable in these
cases. Generally, third party insurance will cover
these claims, but it does not cover any damage
the dog causes to the owner’s property or fam-
ily, so extra cover may need to be taken out.
The same applies if the owner leaves the dog
with anyone for an extended period of time. It
is worthwhile contacting insurers to work out
the right cover.

Specific liability

It is not possible to include any special cover-
age that may be desired as part of a civil liabil-
ity contract so, again, it is worthwhile contact-
ing insurers to study special clauses that cover
dog owners and handlers.

The beneficiary is the owner or any other per-
son who handles the dog without receiving
payment.

Julie Gosse/Fotolia

Insurance

The beneficiary is insured against the financial
consequences of damage caused by the dog to
third parties, be that bodily injury, physical ma-
terial damage or less intangible inconveniences,
such as noisy and persistent barking.

This type of insurance can be tailored to the
purpose the dog is used for, such as guarding,
hunting or other work. It is vital to notify the in-
surer immediately of any accident or incident,
providing full details, including the following:

- Date and place
- Causes and circumstances

- Name and address of injured parties and any
witnesses

- Estimate of the damage

Health care fees

Insurance covering major health care costs is
available for dogs.There are various plans, from
basic cover for accidents and surgery to com-
plete cover which includes vaccinations, veteri-
nary costs and hospitalisation.

It is a good idea to shop around for the best
deal, as products can vary quite extensively de-
pending on the insurer. Some things are not
covered by any policies — congenital defects
and diseases, poor treatment, injuries pursuant
to organised dog fights, labour, neutering, plas-
tic surgery, diseases for which there are vac-
cines, teeth scaling, microchipping, food, anti-par-
asiticides, earlier diseases or accidents, etc —
while things like vaccines and certain kennel ex-
penses are included in some policies.

Dogs in the city

Walking a dog in the city is a very different

proposition to walking one in the countryside.

Certain rules need to be observed to min-
imise inconveniences to other people — not
least with respect to hygiene. Not everyone
likes dogs, after all.

First and foremost, the dog needs to be ap-
propriately vaccinated. The dog should also
have regular veterinary health checks to ensure
that it does not pose a disease risk to humans
or other dogs, so as to minimise the risk of epi-
demics or epizootics.

Dogs should be kept on a leash at all times with
a collar or a harness suited to the size and char-
acter of the dog (a non-pull head collar may be
used with highly excitable dogs).

It’s obviously essential that dogs do not foul the
pavement. Sometimes there are designated dog
toilet areas in cities or special bins in which to
dispose of dog waste and it is usually a legal re-
quirement that owners clean up after their
dogs. If dogs are fed on a complete dry food
diet, their excrement will be fairly hard and
small and as a result is a lot easier to clean up
with a poop-scoop or a small plastic bag, which
can be disposed of in the bin.

If you take your dog abroad with you, remem-
ber that the rules may be different there and
therefore it is essential to check before you go.



Daily care

By checking the dog on a daily basis, the
owner will be able to keep it clean and hy-
gienic, while also hopefully identifying any
early signs of disease.

Paws

In summer, the footpads should be checked
for lesions caused by thorny or sharp objects
such as brambles or shards of glass. It is
also important to check for any grass seeds
that might have become lodged between
the toes. Grass seeds are shaped like micro-
scopic harpoons and can puncture tissue,
producing wounds and migrating into soft
tissue. In winter, dogs that walk on grit-
treated snow and ice risk developing cracked
pads, so the paws should be rinsed with
lukewarm water upon return.

Nails

Dogs have two types of nail — dewclaws
and toenails — both of which grow con-
stantly. Toenails should wear down natu-
rally, but if they do grow too long (i.e. they
start to clack when the dog walks), they
need to be clipped. This should be done
without cutting the quick — the vascularised
part — at their base, which forms a pink tri-
angle in clear nails. If the nails are dark, the
quick can be identified by the marks it
leaves under the nail.

If you accidentally clip the quick and the
dog’s nail bleeds, apply hydrogen peroxide,
a styptic pencil or even a small dab of su-
perglue, and a bandage for an hour.

Dewclaws, which are often covered with
hair, should be clipped in the same way.
Ingrown dewclaws can be painful and cause
lesions.

Nose

The nose should be wet and cool at all
times, although it can become dry when the
dog is sleeping. The important thing is that
it becomes moist again when the dog wakes.

l-r]

The footpads should be checked for lesions caused by
thorny or sharp objects.

To a large degree, this wetness is the result
of tears secreted by the eyes, which flow to-
wards the cheeks through a dedicated duct.
A chronically dry nose together with the
reddening of hairs at the corner of the eye
may be a sign that the duct is blocked. This

will require veterinary treatment.

Noses do not require any special care, al-
though veterinary help should be sought
in the event of scaling, cracking or major
discharge, as this is a sign of disease.

Oral cavity

The lips should be clean and relatively wa-
tertight. They may hang more in some
breeds than others. Cracking, redness (es-
pecially in German Shepherds, which have
fragile skin) or foul smells may be a sign of
a skin infection.

The teeth should be white with minimal
tartar. Dogs are rarely happy to allow peo-
ple to manipulate their mouth, so it is a
good strategy to get a puppy used to this
from an early age.

The gums should be pink. Redness around
the teeth is a sign of inflammation and dis-
ease, which can cause a loss of appetite if it
is painful or the dog is unable to grasp or
chew its food. In this case, the dog’s teeth

© Duhayer/Royal Canin
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Cutting the nails.

€6,

at all times.”

e nose should be wet and cool

The most effective way of cleaning the teeth is by
brushing them several times a week with a toothbrush
and toothpaste specifically designed for dogs.

© Duhayer/Royal Canin
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will have to be cleaned. This can be done in
various ways, the most effective of which is
brushing them several times a week with a
toothbrush and toothpaste specifically de-
signed for dogs. Palatable tablets which re-
lease active ingredients when the dog bites
into them are also available and could be
considered if the dog will not allow its teeth
to be brushed. Chewing bars and objects
made of cartilage that slow down the for-
mation of plaque and tartar by acting me-
chanically on the teeth when the dog chews
are another alternative. Ideally, the dog
should be given two or three of these chew-
ing bars a week to help prevent plaque and
tartar build-up. Some bars of this type also
contain active ingredients that prevent tar-
tar build-up. Kibbles with beneficial dental
properties are also available, which have a
light abrasive action and contain nutrients
that prevent plaque and bacteria from using
calcium in the saliva to produce tartar.

There may, however, come a time when the
dog will need to visit a veterinary surgeon
for removal of plaque and tartar.

Eyes

The eyes should be bright and moist, with
pale pink mucosae. There should be no
coloured discharge from the inside corner of
the eyes.

Dirt or mud around the eyes can be re-
moved gently with cotton wool & clean,
lukewarm water.

Ears

Dogs carry their ears in one of two ways, ei-
ther drop or prick. Drop ears should be ex-
amined more often because the ear canal is
less well ventilated.

Ears may be cleaned under the advice of a
veterinary surgeon with a specially formu-
lated solution. Place the tip into the ear
canal (its L-shape precludes the risk of per-
forating the eardrum) and gently squeeze in
1-2 drops. Withdraw the tip and massage
the base of the ear very gently for thirty sec-
onds, preventing the dog from shaking its
head, before wiping the ear flap with cotton

wool.

© Labat/Rouquette

Veterinary surgeon applying drops to a dog's eye.

Longhaired dogs often have hair in their
ears, which can prevent earwax from drain-
ing properly, so these hairs can be gently
trimmed.

Ears are also the place most likely to attract
grass seeds. These can be removed from the
ear canal with tweezers but as this is often
painful for the dog, it is advisable to visit the
vet who can use special forceps to extract the
grass seed.

The dog’s ear canal is L-shaped

|. Eardrum
2. Ear canal

3.Pinna
4. Skull

© Duhayer/Royal Canin



Genital organs and anus

Regular inspection of the genital organs in
males and females will help ensure they are
kept clean. A veterinary surgeon should be
consulted in the event of any discharge.
The anus should be clean and there should

be no traces of diarrhoea.

Coat care
Coat

If the dog likes swimming, its coat should be
rinsed afterwards. Particles from river and
seawater remaining on the coat may cause ir-
ritation, and careful rinsing will get rid of
them. If the dog gets tar on its coat, oil-based
cleaning products should not be used as
they are highly toxic. Apply vegetable oil to
affected areas, wait a few minutes for it to
dissolve the tar, then bathe the dog.

When winter sets in, a coat will protect the
dog from the cold, but most dogs are per-
fectly adapted to cope with the drop in
temperature — with the obvious exception of
hairless dogs. If they get into the habit of
wearing a coat when they go out, there may
come a time when they don’t want to leave
home without one.

Moulting

It is in the nature of hair to grow and die.
Dogs that live outdoors moult twice a year
— in spring and autumn — triggered by light
changes. Dogs that live indoors are less ex-

posed to light changes and so tend to moult
all year round, although moulting does gen-
erally increase in spring and autumn.
Regular brushing and bathing helps remove
dead hairs. The appropriate frequency and
equipment depends on the type of coat.

Close-cropped hair

While close-cropped hair does not require
regular grooming, it does need to be
brushed once or twice a week. Dead skin
and hair is loosened by brushing against
the hair with a rubber brush. The debris can
then be removed by using a bristle brush in
the direction of the hair over the whole
body. Finish by adding sheen to the coat
with a damp chamois.

Short, coarse hair

These dogs should be brushed every other
day due to the density of the coat, which
comprises both an undercoat and a top-
coat. Use a slicker brush, working against
the hair to loosen as much dead hair and
skin as possible and strip the undercoat. A
bristle brush can then be used in the direc-
tion of the hair to remove this debris.

A wide-tooth comb can be used on the tail
and paws. The coat of coarse-haired dogs
needs to be stripped four to five times a year
with a stripping knife. Dead hairs are
trapped between knife and thumb. This is
not at all painful if done properly, working
in the direction of the hair.
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inish brushing by adding sheen
to the coat with a damp chamois.”
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Bathing the dog

Start by brushing the coat thoroughly to get
rid of any knots and mats before bathing the
dog. Then wet the coat all over and apply
the shampoo, working it into a lather, while
taking care that it does not get in the dog’s
eyes or ears.Allow it to act for a few min-
utes, then rinse with copious water. It’s a
good idea to rinse the head last, as the dog
is likely to want to shake its head dry.Wipe
it down vigorously and leave it in a warm
room. In summer, an alternative is putting it
in the garden or taking it for a walk, as long
as it does not like rolling around in the
muck.A hairdryer can be used if the dog is
happy with that, but care should be taken
not to burn the dog and the hair should be
brushed at the same time.

© Hermeline/Diffomedia

Long hair

Although beautiful, longhaired coats re-
quire daily brushing. This can take up to an
hour a day in Afghan Hounds, for example.
Use a slicker brush, working in the direction
of the hair, to loosen knots and mats.
Because the hair is so long, this may pull the
skin, so care should be taken.

Using a bristle brush on dogs with silky
coats, like Yorkshire Terriers and Afghan
Hounds, will add sheen to the coat.

A wire brush can be used to remove impu-
rities from the coat of dogs with an abun-
dant undercoat, like Rough Collies.

A wide-tooth comb can be used to untan-
gle hair behind the hocks. The hair can be
trimmed to equal length with scissors,
which can also be used to remove hairs that
are most likely to form knots or attract for-
eign bodies (hocks, chest, between the toes
and pads).

All grooming tools should be cleaned and
stored in a dry location after every use. Keep
wire brushes from rusting by wiping them
well and rubbing them with a rag soaked in
vegetable oil.

Bathing

The frequency of baths depends on the hair
texture. Close-cropped hair should only be
washed if dirty, short hair twice a year on
average and long hair approximately every
one to three months.

Small dogs can be bathed in a bowl or a baby
bath, while big dogs can be washed in the
bath or outdoors, weather permitting. A
rubber mat will protect the dog from slip-
ping, which could result in injury or a per-
manent aversion to being bathed. Lukewarm
water should be used, together with a special

dog shampoo. Human hair care products —
even those specially formulated for infants —
are too acidic and irritate the skin. Rinse

thoroughly at the end of the bath.

© Grossemy



Grooming

The first dog groomers — or, more correctly, “shearers” — started appearing in
France in the mid |9 century, when Poodles were all the fashion among the mid-
dle classes.This is when the various clips that are still around today started to be
developed. In those days however, the lion or continental clip was given to dogs
used in duck hunting so as to protect them from the cold and provide greater
buoyancy. These shearers were later to set themselves up in the street with a
wooden box, providing rather superficial grooming services which we would nowa-

days describe as general care.

They would gradually evolve into profes-
sional groomers with specialised equipment.
Nowadays, they are no longer even regarded
as a luxury, bearing in mind that some
breeds cannot do without proper grooming,.

The coat is the first thing anyone notices
about a dog. The state of the coat is a re-
flection of its general health, so it needs to
be taken care of. However, everyday groom-
ing — which is what the owner does to keep
the dog clean — should not be confused
with beauty grooming — the purpose of
which is to bring out the best of the dog’s
morphology and character while also hiding
any faults to produce a perfect profile. For
professionals, good grooming is inconspic-
uous and respectful of the animal.

Companion dogs seldom require groom-
ing, except for a few selected breeds such as
the Poodle. Most grooming is for the sim-
ple pleasure of the owner. The story is very
different when it comes to show dogs
though, which are assessed by experts. In a
show, the dog represents an entire breed, so
it has to be perfect.

Clearly, only healthy dogs can be groomed.
Dogs suffering from a contagious disease or
skin problems should not be groomed. The
same goes for dogs that lack up-to-date vac-
cinations. (In some countries, dogs must
have current anti-rabies vaccinations).

Equipment

Specialist grooming requires a high table
with a strap that attaches to the collar and
possibly a second one securing the thighs

and attached around the abdomen to pre-
vent the dog from making sudden move-
ments when scissors are being used. Other
equipment includes clippers with various
combs, essential for Poodles; a large-tooth
comb for long or cutly hair; several pairs of
scissors (straight, curved, trimmers); a hand
comb to puff up the hair; and a stripping
knife.

Technique

Equipment is not everything of course; you
also need to know how to use it. Grooming
has come on leaps and bounds down the
centuries. Today it is split into three stages:

- First a mild shampoo, adapted to the dog’s
hair, is applied to remove dirt and dead
skin that can tarnish the coat. It may also
boost the colour.

- The hair is trimmed in several steps:

* Clipping, which is often reserved for
Poodles, requires great care to ensure no
comb marks are left and the hair grows
back evenly everywhere.

* Stripping, which is the removal of hairs
by hand or with a stripping knife; this is
especially useful for coarse-haired dogs.

e Trimming, or styling, which is part of
general grooming,.

- Other care tasks regularly performed by
the owner include keeping the eyes clean,
removing excessive hair from the ears (to
minimise the risk of grass seeds in summer

© Labat/Rouquette/Royal Canin
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technique and good knowledge of the
breed standards, but they also need
more intangible qualities, such as

roomers must have a good

patience, tact, a good touch and a
good understanding of psychology.”

]

g

and make it easier to keep the ears clean),
cleaning teeth, clipping the nails if needed
and checking the footpads.

This is the normal grooming procedure, al-
though different dogs obviously require a
different approach.

For example, dematting is unnecessary in
shorthaired dogs (such as Dalmatians and
Labradors) and coarse-haired dogs (Beagles,
Short-haired Pointers). At a pinch, a simple
stiff bristle brush will suffice during moult-
ing. A leather glove followed by a chamois
can be used to add the characteristic sheen
to the coat.

In dog with long and semi-long hair
(German Shepherd, Spitz, Spaniel), it is
important not to remove living hairs or to
break them with too hard a brush. A cur-
rycomb is much more appropriate.

Dematting is essential in dogs with straight
or curly long hair (Afghan Hound, Chow-
Chow, Bichon Frise) to remove dead hairs.
In the Chow-Chow, the coat should be
brushed up the wrong way to add volume;
in the Fox Terrier, the beard should be
trimmed to produce a square head.

Magalice/Fotolia

Finally, the Poodle is a much more compli-
cated story. Several clips are acceptable, al-
though the Lion or Continental clip (top-
knot, leg bracelets, pompom), the English
Saddle clip (combed back hair in a ribbon,
shaved muzzle) and the Modern clip are
the three official ones. The Lamb clip
(shaved feet and body, fluffy head, shaved

muzzle and ears) is rather commercial.

Because of the huge range of clips and
grooming styles, groomers need to be very
knowledgeable about the morphology and
general character of the various breeds so
they can select the right approach for a par-
ticular dog. They can pick up the theory at
college, but they will learn most things dur-
ing the job. Part of the groomer’s job is to
hide any defects. If a dog is too tall, the hairs
on the legs will be left longer to give the im-
pression that the dog is shorter than it is
while if the limbs are curved, the groomer
will cut more from one side than the other
to even things up for the eye.

Groomers must have a good technique and
good knowledge of the breed standards, but
they also need more intangible qualities,

such as patience, tact, a good touch and a
good understanding of psychology.

© Grossemy



Only lacking the power of speech...

At some stage, everyone must have said this about their dog, con-
fident that it is able to understand everything they say. However,
when it comes to canine intelligence, it is important not to an-
thropomorphise.

Dogs have been shown to possess both logical and verbal intelligence. Since
Rico, a German Border Collie who looked for objects in order, scientists
have been able to prove that a dog can remember up to 200 words. The
breeds have even been ranked by intelligence. The Border Collie claimed
first place, whereas the Afghan Hound was in 79th and last place. This
ranking is first and foremost based on working aptitudes and the capac-
ity for becoming good working dogs. When all is said and done, however,
dogs do not have the intellectual capacities of humans and it is much more
than the power of speech that separates the two species. The relationship
between the dog and its owner continues to be an essential factor in its ca-
pacity to memorise commands, but all told a dog is a dog and not a small

human.

Electronic tagging

While tattooing continues to be practised in
some countries, the electronic tagging (mi-
crochipping) of companion animals for
identification purposes has become in-
creasingly widespread. The technique in-
volves implanting a microchip the size of a
grain of rice under the dog’s skin with a sy-
ringe. The microchip is implanted in the
right or left side of the neck or between the

shoulder blades, depending on the country
and serves as a transponder that can be read
by a scanner from a distance of 10-20cm (4-
8 inches). The scanner sends a signal to the
microchip which turns it into an electronic
impulse corresponding to a specific nu-
merical code, unique to the animal, which
is then sent back to the reader. All these
numbers are held in a national database —

|dentification

With the rise in the number of dogs and increased
travelling, it is important that dogs can be easily iden-
tified so that they can be returned to their owner if
they should get lost.

the national databases will be consolidated
into a European or even a global database in
time — making it possible to trace lost dogs
more easily.

The system, which was initially pioneered at
the major international sled dog races in
1989, is now used to store permanent ID
records of millions of dogs around the

© Grossemy
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Electronic ID for dogs

Animals are tagged electronically by im-
planting a microchip (or transponder) with
a unique numerical code under the animal’s
skin.

Injection

A needle-like trocar is used to implant the
transponder and an ejector pushes it un-
der the skin.

© UMES

Various types of injection device.

Reader

An electronic device which emits an elec-
tromagnetic wave to activate the internal
components of the transponder and trans-
forms the signals it receives back into read-
able format on a liquid crystal screen.

The implanted transponder enables identi-
fication of the animal using a scanner.

Transponder
(microchip)

An electronic device

contained in a bio-

compatible capsule.

It is able to store

and release informa- Microchip.

tion on demand, due

to a numerical code identifying the indi-
vidual animal it is implanted in.

© UMES
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Various types of reader.

world. Indelible, impossible to forge, pain-
less and totally passive, it is governed by ISO
11784 and ISO 11785, which cover im-
planted microchips and readers respectively,
enabling every dog to be assigned its own
unique global ID number, which can be
read in most countries and certainly the
whole of Europe. Some countries, including
the United States, have opted for a different
standard, which entails owners having their
own reader when they travel to countries
that have introduced the ISO standards.

New generations of microchips allow the
storage of information readable by the same
technology to be used for vaccination
records and records about treatments for
chronic diseases.

What is the role of transponders in dog identification?

A microchip transponder is no larger than a
grain of rice. It is used in the electronic iden-
tification of pets, possible for animals of each
race and at any age.

The implantation of the microchip transpon-
der by the veterinary surgeon is generally
pain-free and requires no anaesthesia.

The microchip transponder includes an elec-
tronic system, cast in in glass. It does not re-
act with the body tissues and can be im-
planted by the means of an injection under
the skin of the animal. The transponder is
electrically inactive and emits no radiation.
The stored number only becomes activated
and legible via a hand-held reader.The stored
number only becomes activated and legible
via a hand-held reader.

Microchip numbers according to ISO-Norm
have |5 digits, are unique worldwide and
guarantee therefore a clear method of iden-
tification. The repatriation of a found animal
to its owner in the case of loss or theft is
only possible if the microchip number is reg-
istered in a publicly accessible data base
which is available around the clock and
tracking is open for everyone.

Online registration and online tracking guar-
antee immediate and world-wide security for
registered pets with ANIMALDATA.COM.
The linkage with more than 50 European mi-
crochip data bases by EUROPETNET and
PETMAXX supports the search abroad.

Responsible pet-owners have their animals
identified by microchips.Veterinary surgeons
and shelters check found animals to see
whether they are identified by microchip and

find the owner of the pet directly by online

tracking with ANIMALDATA.COM.

Online-tracking with ANIMALDATA.COM is
available worldwide, 24 hours a day, 365 days
a year.

Herbert Mueller,
Doctor of Veterinary
Medicine, (Austria)
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eeping a pet is an educational
factor which cannot be
overlooked and which

becomes increasingly
important as urban man

strays further and further

from nature”.

Konrad Lorenz,
Nobel Laureate,
1973

Humans,companions of the dog

Like owner, like dog

In the 1980s, a weekly veterinary review inverted this pop-
ular saying for use as the title of a humorous column.“Like
dog, like owner” was accompanied by a number of photos.
In one, a dog suffering from nervous twitches was pictured

alongside its owner, who clearly had the same problem.The

Animal protection and legal issues

A new animal protection law has been passed
in Austria codifying the rights of our favourite
animals.Animals now have rights that owners
have a duty to protect.

From a philosophical point of view, the in-
trinsic value of every life must be recognised
on principle, independent of considerations
with regard to usefulness. Besides the ab-
sence of suffering, a ‘successful’ animal exis-
tence also demands the application and
achievement of the behaviour and develop-
ment stages of the species in question.

While most owners are at pains to properly
look after their animal companions and do
not normally need laws to make sure they do
it, the existence of a law of this kind is very
reassuring.

Professor Rudolf Winkelmayer,
Dipl.ECVPH Doctor of
Veterinary Medicine
specialising in small animals
Pachfurth (Austria)
www.winkelmayer.atltierarzt/

second depicted a huge ball of hair next to a podgy man,
while the third pictured an aggressive little pooch at the feet
of an unpleasantly aggressive lady. Every veterinarian recog-
nised these clients, and even perhaps themselves.

Advantages of owning a dog

In an increasingly urbanised society, while
being great companions, dogs do also have
some inconveniences. First, though, let’s
look at the advantages.

- The social benefits the dog can have, in-
ducing people to talk, play and take an in-
terest in it, which can have a positive im-
pact in a family.

- The companionship dogs provide, which
can be especially important for people
who live alone.

- The relaxation that comes from walking,
playing with and stroking a dog (studies
have shown that a person’s heart rate slows
down when petting a dog).

© Grossemy
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All animals, including other humans, can pose a risk to human health and that includes dogs, which might occasionally bite people or pass on diseases,

although such cases are relatively rare.

Bites

The mouth is a means of expression for dogs,
but also a means of defence.Any dog that feels
threatened is likely to resort to biting, even if it
is normally gentle and docile. Owners therefore
need to take some basic precautions, especially
around unfamiliar children, who can startle their
dog even when they do not mean to, causing it
to snap in defence.

The prevalence of aggressive dogs that were
originally bred for fighting — Staffordshire Bull
Terriers and Bull Mastiffs, for example — on the
streets of towns and cities is also a matter of
great concern.At the same time, it is important
to understand that it’s most often not the dogs
that are at fault, but the owners who train
their dogs to be aggressive. They need to be
stopped and punished where necessary.
Countries have their own laws and regulations,
but dogs that are most likely to bite people, re-
gardless of the breed, are often monitored
closely by veterinarians and should undergo
behavioural assessment & management.

Some countries have not yet passed laws to
deal with “dangerous” dogs. It is not our in-
tention to discuss the matter here, but simply
to stress that dogs are not born dangerous,
they are trained to be dangerous by dangerous
breeders and owners.

Zoonosis

A zoonosis is an infectious or parasitic disease
that can be transmitted to humans from ani-
mals. It is important to know what these dis-
eases are because of their health consequences.
They involve bacteria, viruses, fungi and para-
sites. For example, Pasteurella is a genus of
bacteria found in the dog’s mouth which will in-
fest any bite wound, causing a severe, painful in-
flammation if the wound is deep enough and
could eventually lead to an abscess with intense
swelling. Because of this risk, which is linked to
rabies — all but eradicated in some countries
but still a problem in others — any bite wound
must be cleaned with soap and water and dis-
infected with copious amounts of antiseptic.

Risks for humans

Bite victims should also visit their doctor for ap-
propriate treatment; this is of vital importance
in countries where rabies is still endemic.

In extremely rare cases, dogs can also transmit
Staphylococcus and diseases such as lep-
tospirosis, (which dogs are vaccinated against as
part of their routine vaccination programme) as
well as tuberculosis, brucellosis and even leish-
maniasis in tropical and subtropical areas.

Although benign, ringworm can be transmitted
to humans from dogs. Ringworm is a skin dis-
ease occurring in small circular patches, caused
by microscopic fungi. It does not always involve
itching, but treatment is long for both dogs and
humans.

Dogs can also pass on digestive parasites
(worms) to humans through their faeces, which
is why dogs should be kept well away from play
areas for young children, such as sandpits.

© Duhayer/Royal Canin



- The sense of security the dog provides the
whole family in its role as guard and pro-
tector.

- The sense of responsibility that comes
with owning a dog,.

- The undeniable benefit the dog has on the
education of children. Psychologists also
use dogs to help young delinquents to
find their place in society.

- The understanding and sympathy the an-
imal seems to exude, which can some-
times cause people to think of them as hu-
mans.

- The sense of self-worth and fulfilment
people might have when they show off
their dog.

- The facilitation of social contacts in an in-
creasingly individualised society where
strangers no longer talk to each other.
People out walking their dog are often
more likely to exchange a few words with
each other.

- The prestige people might feel because
they own a given breed (although it is
worthwhile wondering whether this is
such a good thing, bearing in mind that
dogs are not sports cars).

Duties and inconveniences

Sharing your life with a dog is not always a
bed of roses, of course. Would-be owners
also need to consider the potential incon-
veniences before taking the decision to get
a dog.

- Reduced flexibility & mobility because
the dog needs to be taken into account at
all times, including weekends and holi-
days. Some people realise this too late and
end up abandoning their dog when the
holiday season comes round.

- The expense involved in caring for a dog,
including food, vaccination and other ex-

pected and unexpected medical costs.

- The time a dog demands.

© Hermeline/Diffomedia

- The hygiene issues that come with having
a dog in the family.

- Potential problems with the neighbours.
Every owner can expect to have a run-in
with the neighbours at least once in their

life.

- The family problems that can come with
separation, divorce, illness or death.

- The risks for others who may be afraid of
dogs or who the dog may be afraid of if
they are rough with it without realising.
The result may be a nasty bite, even if the
dog is normally very docile.
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Profile of the owner

Potential owners need to give all these
matters due consideration before taking
their decision. They also need to think
about what type of owner they would
be. There are many different ways to
classify owners.The four main types are
described here:

;“;u ik 2 |.

i

- 1 |,

- The humanist, who takes a lively interest
in companion animals and forms a strong
emotional attachment to them.

- The moralist, who is mainly concerned
with how well animals are treated and re-
sponds violently to animal cruelty and ex-
ploitation.

- The udilitarian, who is especially con-
) . .
cerned with the animal’s material and
practical value.

- The negativist, who rejects animals based
on fear and disgust.

This classification may appear somewhat
technical and cursory, but there is an alter-
native system that draws on a more detailed
analysis of human typology which was de-
signed following an international survey by
a private company active in the companion
animal sector. It is based on two concepts:

p il e L IR
AP LA e

- Animal as object: the dog may have a
purely material function or it may be re-
garded as a means for people to achieve an

ideal.

- Animal as socialiser: the dog enables peo-
ple to assert themselves or integrate into
society to some degree.

Eight groups were defined on the basis of
the dog itself: “clown”, “old companion”,
“fashion item”, “children’s friend”, “property
protector”, “nature-lover”, “clear con-
science” and “symbol of established order”.

In a less colourful but more realistic survey,
owners were grouped according to how they
behaved towards their dog, ranging from ra-
tional to emotional. The results were as fol-
lows:

- 15% of owners said they were totally in-
different to the current and future life of

their dog.

© Grossemy



Must we be the absolute masters of our dogs?

We owners, trainers and veterinarians have long taken for granted that the canine social
structure was based on strict domination. Relatively recent studies show that we were
wrong and claim, in the face of new data, that the capacity of “prediction based on experi-
ence” brings real cohesion to the wild dog pack.

Away from the world of science, in the animal’s day-to-day life, this is expressed in the fact
that commands — which many say serve to subjugate our dog — do not really subjugate it
but function as keys to a better understanding of what human society, its “pack”, expects
of it and what it can expect in return.

Our companion animal will take on these common keys or norms with a view to avoiding
continuous conflict with the individuals it lives with, thus enhancing its emotional stability

and feeling of well-being.

Doctor of Veterinary Medicine
Specialist in Clinical Aetiology

- 18% said they considered only their dog’s
health, which they felt was the key con-
cern.

- 18% said they loved their dog and felt a
greater emotional actachment to it than to

people.

- 15% said dogs served only a strictly utili-
tarian purpose.

- 14% said they loved their dog as much as
any member of their family.

- 12% said their dog was an important fac-
tor in their self-esteem.

- 8% said dogs had their place in the fam-
ily and deserved good health, but should

not be treated as humans.

This survey shows that more than one in
three owners classify themselves as either hy-
per-rational or ultra-emotional when it
comes to how they view their dog. In real-
ity, the attitudes of a good owner to their
dog should be somewhere in the middle.

Javier Astorga,

(Spain)

Owners should take on board the rules of
behaviour, hygiene, lifestyle, nutrition, good
health and respect for the animal in its nat-
ural role. A dog is not a little person. It can-
not speak, but nature has given it other
ways of expressing itself which are just as ef-
fective. It is up to humans to behave in a
way that dogs understand, rather than treat-
ing them like children. People who under-
stand that life on earth is better because of
the diversity of animal species will enjoy
their dog for what it is without feeling a
need to force a human character upon it.

What would man be without the dog?

What would man be without the dog? One
dare not think. The dog being the friend of
man, man would have no friend? The blind
man would grope in vain at the edge of a
street to cross, the traveller would perish in
the snow on the slopes of Mount Saint
Bernard, without having drunk the rum of
the Good Fathers; we would no longer see
the Water Spaniel in the circus playing domi-
noes, reading the newspaper;, and counting
to twelve; young children, disorientated,

“I 8% said they loved their dog
and felt a greater emotional
attachment to it than to people.”

would be obliged to attach pans to the tail
of a royal tiger; poor cousins would shame-
lessly enter the villa of their rich cousin.
There would be no more healthy distrac-
tion, tranquillity, police, pleasantry, friend-
ship.

Alexandre Vialette,
Chronicle of the Dog,
FromThusAllah is Great,
Ed.Julliard, Paris
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Generally, dogs do not live as long as humans,
so owners need to prepare themselves for
the inevitable tears that will come, not least
among the children in a family.

In the best-case scenario death will be quick,
but sometimes, in the case of a long and
painful illness, you may have to summon the
courage to end your dog’s suffering by having
it put it to sleep.

The relevant authorities should be informed
of the death of dogs registered in a stud
book.

Dogs with a market value over and above the
priceless sentimental value they have for their
owners — such as show or assistance dogs —
may in certain circumstances be insured.

It is obviously against the law to dump a dead
dog in a public place or in the bin. Owners
have several options to choose from, based
on their convictions and what they can afford.

The death of a dog

The dog can be buried in the garden, although
it is a good idea to contact the relevant au-
thorities for their advice in connection with
public health.

Animal cemeteries are another option.These
facilities are becoming more widespread in
some countries. Prices can vary significantly, as
do the services provided, from cement and
marble tombstones to vaults and full-blown
monuments. One of the most opulent animal
cemeteries is on Ile des Ravageurs in France,
a listed site that accommodates more than
100,000 dogs (over 40,000 graves) including
the famous film star dog Rin Tin Tin and Barry,
the legendary assistance dog from the Great
Saint-Bernard monastery.

* Generally the body will be taken to a vet-
erinary surgery for collection by & crema-
tion at a pet crematorium.

* Where individual cremation has been
arranged, owners can ask for the ashes to be
returned.

While it is perhaps only natural to grieve for
a companion dog when it passes away, every-
one has their own way of getting over their
loss without going to extremes by putting up
a monument.
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The danger of excess

Sometimes a gentle little family dog can turn into a dangerous biter, or a dog with
no hang-ups whatsoever can end up afraid of its own shadow. Often this is the fault
of owners who do not allow their dog to develop in accordance with its nature.

Lack of socialisation

Sometimes, a puppy may not develop its
senses properly in the first weeks of life, due
to a lack of stimuli or being separated too
early from its mother. This could result in the
© puppy being unable to function properly in
the company of other dogs.

The instinctive reaction can sometimes be to
overprotect the puppy in this case, as part of
a misplaced desire to safeguard it from greater
trauma.
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If they are to be good companions dogs
need to get used to noise and contacts with
other dogs. Just because the puppy is small
does not mean it should be kept away from
bigger dogs for fear of it being put in harm’s
way. It needs to learn to behave like a dog
so it should encounter all different breeds
and sizes. Otherwise it will turn into a
frightened little dog that jumps into its
ownersarms every time it comes across
something bigger than it is.

The fewer dogs it encounters, the more
fearful — and the more aggressive — it will
become. A small dog will feel that it is con-
stantly open to attack and, in response, it
will develop an aggressive strategy itself.

Lack of understanding

Not being humans, dogs do not employ
the same language code as we do, although
humans have been known to growl when ir-
ritated!

With this in mind, we have to try to un-
derstand their language and not end up
driving them into a corner until they finally
snap. It can be especially difficult for chil-
dren to understand that dogs need peace
and quiet sometimes and that trying to
dress the family dog up like a princess when
it is relaxing in its basket is not the best idea
anyone ever had. A bite is a logical way for
the dog to react in a situation like this, but
the consequences can be devastating, in-
cluding abandonment or even euthanasia.

Lack of education

It is sometimes thought that small dogs are
no threat whatsoever. They are not very im-
posing, after all, and they have small teeth
compared with bigger dogs. People some-
how feel they don’t need quite such firm
training. In fact all dogs, regardless of how
small they are or what purpose they will ful-
fil, need to be trained to live in harmony
with their owner and not cause any prob-
lems when they leave the home or when
people visit.

Slowly but surely, the little bundle of joy
that everyone used to adore turns into a
tyrant that will not allow its owners to go
into their own bedroom or sit on their sofa
to watch TV and jumps at anyone who
dares go anywhere near its bowl. This type
of problem is caused by a failure to teach the
dog its proper place from day one. It is
treated like a child, as if it has the same
needs as a human, and ends up ruling the
roost. As a result of all these mistakes the
dog becomes a danger to others.

€,

the more fearful — and the more
aggressive - it will become.”

e fewer dogs it encounters,
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while the subordinate dogs have to

e dominant dogs feed first,

wait their turn at a distance.”

Puppy behaviour
and education

omestication has changed the dog over the millennia,

physically, physiologically and behaviourally. By the be-

ginning of the 21t century, dogs have become primarily
companion animals, although they are still used for hunting,
guarding and various other types of work.

Natural pack dog behaviour

Domesticated dogs cannot form packs of sufficient size to allow them to estab-
lish a hierarchical structure as complex as that of the wolf, where the pack is a
social unit in which hierarchy, play and solidarity are factors which maintain group
cohesion, improve survival chances and facilitate reproduction.

Packs of wild dogs defend their territory while also being able to co-opt new mem-

bers from other groups of strays or wild dogs.

Strays and wild dogs

There are large populations of stray dogs in
Africa, Asia, the Americas and certain parts
of Europe which seldom come into contact
with humans or have become completely
feral. They keep to the outskirts of cities and
urban areas they can access easily where
they are not likely to meet humans. They
are also found in rural areas.

Some of these so-called free ranging dogs
have owners who let them roam free most
of the time; others have been abandoned or
lost.

Feeding hierarchy

A pack of dogs is governed by a complex hi-
erarchy. After catching their prey, wild
canids ingest a large quantity of food in a
short space of time. They will not necessar-

ily feed every day because they are not al-
ways able to catch anything. When they do
catch something they have to eat it before it
goes bad and before other animals arrive to
contest the pickings.

The dominant dogs feed first, while the
subordinate dogs have to wait their turn at
a distance.

Highly individualised “elimination”
behaviour

For wild canids, besides their physiological
role, urination and defecation are also a
means of communication, mainly through
the pheromones in urine, faeces and vaginal
secretions which provide information on
the sex, identity, physiological condition
and hierarchical position of the canid in
question.



Relations between dominant and
subordinate dogs

The dominant dog in a pack controls the
position of the various dogs when the pack
is resting and when it is on the move.
Dominant dogs sleep together in the mid-
dle of a circle formed by the pack. The
space is organised in concentric circles ac-
commodating the various hierarchical levels.
The closer you are to the dominant dog, the
higher your position in the hierarchy.

The dominant dog controls sexual activity
in the pack. It is the only dog allowed to ex-
press its sexuality in front of the other mem-
bers of the pack. Subordinate dogs cannot
copulate in full view of the dominant dog.
While urban dogs never live in a genuine
pack situation, rural dogs can.

What kind of treats should you use for
training?

Many owners over-feed their dogs during
training. Food rewards should only be the
size of a grain of corn, no matter how large
the dog is. Most dogs don’t care how large a
treat is, only how it tastes (to test this out,
offer your dog a piece of his regular food and
a small, pea-sized tidbit of a great tasting
treat and see which one s/he prefers). Small-
sized treats also help prevent little dogs from
filling up quickly and losing interest during
training.

Change of behaviour due to domestication

It is impossible to say exactly when Canis familiaris was first domesticated. It most
likely occurred independently in different civilisations and regions of the world.
According to some authors the process got underway at the end of the Palaeolithic
period.The grey wolf (Canis lupus) is most often cited as the ancestor of the dog,
although opinions have long differed on this point and some authors suggested that
it was the golden jackal or even the coyote.This would involve the dog being the
product of successive crossings between these animals. Recent DNA analyses ap-
pear to support the idea that dogs are descended from the wolf.

The first domesticated animal

There are various hypotheses about why
dogs were domesticated. According to the
most recent thinking, young wolf cubs were
attracted to human encampments where
they were cared for by the women. They
were kept for emotional or religious reasons
or for food. It would not be until much later
that humans started to discover the advan-
tages these animals could bring to the hunt.

There are several subspecies of wolf, which
can be told apart by their size. It is thought
that they are part of the dog’s ancestry to

various degrees, given that domestication
seems to have been undertaken in various
places. This great diversity in the subspecies
helps explain, at least in part, the polymor-
phism of the canine species and the large
number of breeds.

As the centuries rolled by, dogs began to be
used to hunt and sometimes to guard
homes. The Middle Ages saw the appear-
ance of many different breeds of hunting
dog in response to considerable growth in
demand.

What are the signs that a dog is
stressed?

Signs of stress and anxiety in dogs can be dif-
ficult to spot unless you know what to look
for. Stressed dogs will often yawn, lick their
lips, refuse to take treats they would nor-
mally gulp down and/or leave behind sweaty
paw print tracks. Dogs, like many people,
have a difficult time learning when overly
anxious. Smart owners recognize early on
that their dog is becoming stressed and take
steps help the dog relax.

Linda M Campbell, RVT, CPDT
Humane Society of Missouri
Director of Behavior and Training
AKC CGC Evaluator

(USA)
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Domestication advances

Domestication and human intervention
have changed the dog to such an extent
that present-day specimens are nothing like
their original ancestors. Humans have se-
lectively bred for such fundamental traits as
conformation and size, coat type and colour
and even ear carriage (wild adult canids al-
ways have erect ears).

Physiologically speaking, dogs become sex-
ually mature at a much earlier age —at 6-10
months in a dog weighing 10-25kg (22-55
Ibs), compared with 2 years in wolves.
Other differences are a doubling of the re-
productive cycle in females, the reduction in
the size of the anal and perianal glands and
diversity in breed morphology.

Domesticated dogs are also more vocal than
wild canids. Similarly, puppies trained by
humans are more vocal than those raised in

Pheromones are chemical substances se-

packs. Numerous behavioural changes have
also been attained, such as docility and so-
cialisation with other species, including hu-
mans, at the expense of predatory behav-
iour.

Negative consequences of
domestication

There are not only positive aspects to do-
mestication. Some dogs may develop be-
havioural problems, such as aversion to
sounds and people or aggression and biting,
if they are improperly raised or trained.

Humans provide food and accommoda-
tion, so the dog no longer needs to hunt or
search for shelter. They also provide health
care, which extends life expectancy, and so
leads to the emergence of age-related prob-
lems. And they control reproduction by
neutering some animals and choosing oth-
ers as breeding stock.

Pheromones

They are produced by various organs: anal

creted by an individual and picked up by glands, perianal glands, interdigital glands

others, triggering a behavioural and phys-

iological response.

Vomeronasal
organ =
pheromone
receptor

and glands in the top of the tail.

Humans make efforts to prevent conflicts
between dogs, which may have an impact
on hierarchical relations, which can develop
naturally between dogs living together un-
der the same roof. Owners must never get
involved when dogs have a set-to.
Separating two dogs simply aggravates and
prolongs a conflict, as it prevents one dog
from asserting its dominance over the other.

Very strong and ancient ties with
humans

Owners’ mad love for their dogs

When owners are asked why they so adore
their dogs, they very often say the same
things: “it is my most loyal friend”, “it un-
derstands me better than anyone”, “it loves
me unconditionally”, “it is always so happy
to see me”, “it follows me everywhere”, “it
has never let me down”, “it is always happy
to play with me, to give me a cuddle, to go

for a walk”, “it always has time for me”.

When a dog encounters another dog, it
sniffs those areas of the body that have the
greatest number of these glands.

Pheromones are secreted by specific glands:anal glands, interdigital glands and glands

in the top of the tail.



Dogs and humans have evolved
together

The special ties between dogs and humans
are considered ridiculous by some and even
revolting to others, but they are taken much
more seriously nowadays, even by those
who do not own a dog, because of the work
of biologists, behavioural experts and evo-
lutionary scientists who all agree about the
extraordinary closeness of the two species
and their shared history.

According to our current knowledge, mod-
ern humans — Homo sapiens — are proba-
bly a little under 100,000 years old as a
species. We have also discovered that dogs
are probably just as old. In those distant
times, when our ancestors were still hunter-
gatherers with no understanding of breed-
ing or agriculture, some solitary wolves and
probably some coyotes and jackals too left
their pack, and were drawn towards hu-
mans by the regular supply of leftovers,
which was a more stable source of food
than hunting and tracking. As the centuries
and millennia rolled by, having chosen a
new way of life close to humans and away
from their wild cousins, these canids gave
birth to a new species — today’s domesti-
cated dog. This is why — even in the centre
of towns and cities where companion dogs
have never really taken hold, such as in
Africa, Asia and the Middle East — large
numbers of dogs are found that have
lifestyles very similar to those of their an-
cestors despite a gap of tens of thousands of
years, including close proximity to humans,
albeit without the relationship of familiar-
ity that characterises our companion dogs,
and accessibility to food, although they of-

ten have to scavenge it from rubbish heaps.

It is striking to note that the dog population
has grown at the same rate as the human
population. There were one billion humans
at the beginning of the 19 century, rising

to almost 7 billion at the beginning of the
21st, while there are also 600 million dogs.
They accompany us wherever we live on the
planet — even in the hottest and coldest re-
gions. In the meantime, wolf numbers have
shrunk dramatically as their territory has
been destroyed and only a few hundred
thousand remain.

Familiarity

Other studies have also shown that, while
the proximity of our two species is undeni-
ably the result of a shared evolution, the
puppy’s familiarity with humans is some-
thing that is established in the first few
weeks of its life. A puppy that does not see
or mix with humans before the age of 3 or
4 months will very likely always be afraid of
people or at least never feel totally at ease in
their company.

We now know that familiarity with hu-
mans depends on the frequency and espe-
cially the quality of contacts. They should
be mostly of a positive nature: the dog must
find them pleasurable and always feel com-
fortable around people. Like humans and
indeed the overwhelming majority of mam-
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mals, dogs are constantly driven by emo-
tions. It has even been shown that dogs, like
apes and dolphins, have some sense of
morality, which makes them sensitive to
fairness. These recent discoveries make it
clear that coercion and violence should
never be used when training puppies or
adult dogs. The much more preferable ap-
proach is to take advantage of the trust,
motivation, attachment and pleasure we
have shared for so long. This does not mean
that dogs will not naturally recognise our

authority, as they have done since they first

shed their wildest characteristics and started
to live close to humans, even in our homes.
To form a bond with a dog, we need do lit-
tle else but share our time, every day, play-
ing, cuddling, walking and relaxing. In
short, having pleasure together, a fact many
already realise.

Communication

Dogs may not be as intelligent as chimps or
gorillas but they are much better able to un-
derstand our intentions, attitudes, gestures,
looks and probably our emotions due to

their long history by our sides. Dogs have
been fashioned to live with humans. They
understand a large number of human
words. We are now discovering that they are
capable of complex reasoning and life-long
learning. Contrary to the common expres-
sion, you can teach an old dog new tricks.

Whelping and initial contacts

The gestation period in dogs is 57-72 days.The foetus responds to any tac-
tile stimulation after 45 days.VWWhen stroking the mother’s stomach you can
feel the movements of the foetuses, which gradually decrease after several
days. Puppies whose mother has been stroked in this way are more com-
fortable with being handled. Unborn puppies can also react to the emotional
responses of their mother, which is why gestating females should be pro-

i
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tected from situations that are potentially stressful or frightening.

Unassisted whelping

Generally humans need not get involved
in whelping, which is a natural act. The
bitch will choose where she wants to
whelp, usually choosing somewhere
quiet. The puppy emerges in its umbili-
cal sac (water bag), and the mother bites
through the umbilical cord and eats the
sac. This can be helpful because the sac
contains a hormone that triggers the on-
set of lactation. The mother then licks
the puppy to stimulate its breathing.
Puppies in a litter emerge at variable in-
tervals of between 10 and 60 minutes.
The whole process generally takes less
than 12 hours, although it may take
longer if the bitch has not given birth be-

fore. A litter can contain anything be-
tween one and 15 puppies, or even more.

The best approach is to leave the bitch
alone after she has finished whelping.
Occasionally, she may not display her
natural maternal instincts, particularly if
she is a first-time mother. In this case,
the umbilical cord will have to be cut
and the puppy extricated from the um-
bilical sac, rubbed down and placed by
its mother’s teats. The bitch should be
fully alert during whelping, because if
her senses are affected this may have an
adverse impact on how she bonds with
her puppies.



Puppy activity

Puppies spend most of their time sleeping
— more than 90% of the day — and more
than 95% of this is REM sleep, charac-
terised by movements of the face, lips, ears
and limbs.

When they are not sleeping they feed, gen-
erally every three to four hours. The whole
litter feeds at the same time. When the
puppy’s muzzle comes into contact with
the mother or another puppy it instinc-
tively seeks the teat. This behaviour is
known as the rooting reflex. On finding
the teat, the puppy will knead with its
front paws, right and left alternately to get
the milk flowing. Contact with the teat
triggers the sucking reflex.

Essential contact with the mother

The puppy gets around by crawling, since
it cannot stand on its legs due to its limited
motor skills. If it finds itself a long way
from the mother the puppy will display
great agitation, emitting a constant whine
until the mother brings it back to the fold.

After feeding, the mother turns her puppies
over for grooming. She licks the area around
the anus to trigger the perineal reflex, caus-
ing the puppy to defaecate and urinate, and
then eats the products. The puppies then
huddle together again and sleep. Even in
this neonatal period the puppies have a well-

Puppy socialisation

Why is it critical that the puppies remain with
their mother during the first 45-60 days of life?

This is important because they will learn valuable lessons during this first period of life,and
the mother will be in charge of taking care of them.The puppies will not only learn to han-
dle themselves coexisting with their mother (or any adult dog in charge of them), they will
also learn to inhibit the bite, handle enviromental stimulation and communicate with their
peers.

At the age of 2-3 months old, the puppies must control their bite, even when playing. They
must not bite or show any uncontrollable behaviour. The bitch controls and punishes the
puppies when their behaviour is not appropiate.

This is a very hard task for the owners, given that many of them would never punish a small
puppy-

If the initial conditions are correct, there is a significant decrease in the
probability of having behavioural issues during development.

Maria de la Paz Salinas;
Doctor of Veterinary Medecine
(Argentina)

developed tactile sensitivity and sense of
taste, responding to basic flavours. This is
when the mother bonds with her puppies.
As a result, anything that limits contact
with her litter will be deeply distressing.
The mother bonds specifically with her own
puppies, and while she may sometimes
adopt puppies from another female at the
same stage, only her own puppies will truly
calm her down.

Socialisation is a long period of learning in which the puppy develops all the be-
haviour it needs to live in a pack. It begins around week six and ends somewhere
in the fourth month. Any mistakes made during the learning period can have an
adverse impact on the future relationship between dog and owner.

Puppies come into the world with no knowledge of what species they belong to,
which means that they have to identify with other dogs.They do this in a virtually
irreversible learning process known as imprinting. An animal that is not properly
imprinted is lost to its species.

The puppy is imprinted by playing with its mother and its siblings. Imprinting en-
ables the adult dog to recognise its sexual partner, and avoid rejection of and by
other dogs.

© Grossemy
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Why should | enrol my puppy in Puppy Preschool® class?

Puppy Preschool classes are the ideal start for
your puppy to help him grow into a well adjusted

dog that is welcome where ever you go.

These classes are specifically designed for pup-

pies aged between 8 - 14 weeks of age and will
teach your puppy good manners as well as how

to interact with people and other dogs.

With the purchase of a puppy comes a num-
ber of responsibilities, including an under-
standing of how to train it to preclude awk-
ward problems in the future that may, in the
worst case, result in the owner abandoning
the puppy or even putting it down.

Puppies need to be trained to ensure they
can live harmoniously with their owner.
Housetraining and obedience are in any
event essential.

The right approach to housetraining

First base is knowledge of the various stages
in the puppy’s acquisition of “elimination”
behaviour. In the neonatal period, the mother
triggers the urination and defaecation re-
flexes by licking the area around the puppy’s
anus, eating all faeces and urine produced.
As the puppy starts to move away from the
mother and the litter, the mother will con-
tinue to lick the puppy under the tail. These
reflexes will eventually disappear and the
mother’s intervention will no longer be nec-
essary. The puppy will begin urinating and de-
faecating further and further away from
where it sleeps.At the age of six weeks it will
use its sense of smell to return to where it
has previously defaecated.When a puppy ar-
rives in its new home it is generally not
housetrained — the only thing that concerns
it is not to soil its bed.

Puppies cannot housetrain themselves

The puppy should be taken outside for the
first time around the age of two months, af-
ter it has had its first vaccinations. Up to
around month four the puppy should be
taken out every 5-6 hours, particularly when
it wakes up and after meals.

Puppy education

Initially, a place — or a newspaper — should be
selected that is impregnated with the puppy’s
own odour.A newspaper placed in the gut-
ter can be removed after a while.The puppy
should be congratulated with praise or
stroking every time it does its business in the
desired location. It is a bad idea to return
home immediately, as the puppy will quickly
make the connection between doing its busi-
ness and having to return indoors.

Of course, in spite of the best intentions of
the owner, accidents are inevitable at the
beginning of the process. If the puppy does
soil the home, the owner should not punish
it; if caught in the act, the puppy should im-
mediately be taken outside. Newspaper
should not be put down in the home because
the puppy will associate this with the earlier
stage of its training and wait until it gets
back home before it goes.

Obedience training is also vital. Reward
or punishment?

The reward approach works effectively when
a number of principles are borne in mind.
First, the reward should be a significant one
for the dog, i.e. the owner should lavish the
puppy with praise and strokes. Second, it
must be exceptional, i.e. any treat the puppy
receives should not be given to it at any
other time.And third, it should be systematic,
i.e.if the reward only comes sporadically, the
puppy’s motivation will tail off and if the re-
ward is given too late the puppy will not
make the right connection.

Punishment — for example throwing a noisy
object close to, but not at, the puppy or
shaking the puppy by the scruff of the neck

You will learn some fascinating facts about dogs
such as how they see and smell the world as well
as what to feed, how to toilet train and the best
way to train him to sit and come on cue.

Kersti Seksel,
Doctor of
Veterinary
Medicine
(Australia)

as the mother might — is only effective if the
puppy is actually in the act of carrying out an
inappropriate behaviour & the punishment
ends immediately the puppy adopts a posture
of submission. Even seconds after the event,
punishment will lead to anxiety, misunder-
standing by the puppy and can aggravate the
problem. Punishment can seriously damage
the relationship between the puppy and
owner.

Training by the reward method takes pa-
tience and persistence; it makes use of the
puppy’s natural desire to please its owner
and helps reinforce the bond of trust be-
tween puppy and owner leading to long last-
ing results.

Once the owner understands these princi-
ples, training can commence.

Obedience training is easy

When training the puppy to follow com-
mands, it’s worthwhile bearing in mind that
a telling off will be completely lost on a puppy
because its comprehension skills are
nowhere near good enough. If it’s doing
something you rather it wouldn’t, a simple
forceful “no” will suffice. The puppy should be
accustomed to wearing a collar at a very
early age. Once it is, it should be taught to
walk on a leash, first indoors. These training
sessions should be short and they should be
repeated several times a day. If the puppy has
a tendency to pull,immediately stop the ac-
tivity until the pulling stops.The right behav-
iour should always be immediately rewarded.

Some dogs fail to come to heel when called.
They come within a few feet and run away
again when the owner approaches them.



Remaining calm is essential in this type of sit-
uation; never punish the puppy and get angry,
even if it dallies. This is the most common mis-
take people make. The puppy will simply as-
sume that it will be punished if it comes to its
master. It should actually be congratulated
and stroked, and the temptation to put it
straight back on the leash should be resisted.
The puppy will come to associate heeding
the owner’s calls with being put back on the
leash and taken indoors, i.e. with being pun-
ished. The owner must adopt a calm, wel-
coming attitude for the puppy to want to
come when called. Running after the puppy
will be a fruitless operation, because the puppy
will never allow itself to be caught. The best
course of action is to turn and
walk away, which will cause
the dog to return of its own
accord.

Puppies should ideally be
around 4-5 months of age by
the time they are taught to
come when called. The owner
will have to show a lot of pa-
tience. Training can start in the
home. A simple “come” is all
that’s needed. If the dog obeys
it should be praised. Once the
puppy has got good at this in
the home, the next stage is
continuing training outdoors
ideally in an enclosed space like
a yard or garden at first, then in
an open space.The puppy may
find it difficult to reproduce its
behaviour outdoors at first,
due to all the distractions. In
this case, the important thing is
not to get annoyed. It might be a good idea to
try indoors again, just to get the puppy back on
track. Sessions should also be short, as the
puppy Wwill soon tire and lose interest.

The puppy must also be taught not to run
amok in the home, biting table legs, destroy-
ing shoes or clawing at curtains. If it is caught
in the act, a firm “no” is essential with redi-
rection to an appropriate toy or activity.

Breaking the attachment

When it first arrives in the home, the puppy
forms a mutual attachment to a particular
person. By the time it reaches 4-5 months of
age, it is important to break this exclusive at-
tachment. If not, the puppy will panic as soon
as it is separated from this person. In this
state of distress, the puppy will frantically look
for this person, causing damage to the furni-
ture, soiling the carpet and crying. The puppy

is not throwing a tantrum, it is just worried.
To avoid this, it has to learn to be on its own
and not totally dependent on this one person.
The first step is to ignore the puppy for a pe-
riod of 30 minutes before leaving the home.lf,
upon returning, the dog gets all excited it
should be ignored. Once it has calmed down,
it can be given a stroke or two. If the puppy
has caused damage, it should never be pun-
ished even if the urge to do so is strong as this
will reinforce the negative behaviour. Ignoring
it is the best policy. The puppy has to learn to
accept separation from its owners and the
only way to do this is by not responding when
it wants to play or it wants some attention.

The puppy has to learn that it cannot take the
initiative in a relationship with its owner.

Learning its place in the home

The dog should always eat alone, in the
kitchen. It must not be allowed to beg for
scraps at the table, although it should be al-
lowed to be in the room at mealtimes. It must
not be allowed to jump on beds, chairs or so-
fas without permission. It should be assigned
a place to sleep at the earliest opportunity, al-
though this should never be anywhere people
habitually pass through or that affords it a
strategic view of the comings and goings of
the whole family (its “pack”).The ideal location
is somewhere calm where it can relax. If it nips
at the hands or feet of people passing by, they
should stand still and ignore the dog until the
behaviour stops and the dog learns that such
behaviour is not rewarding. If necessary, the
position of the dog’s bed should be changed

or use made of a playpen at identified prob-
lem times. It could cause serious injury if the
dog continues to bite into adulthood. Puppies
should not be stroked on demand, either.
Again, the human must always take the initia-
tive in the relationship.

If the puppy is raised with other animals — hu-
mans, cats, rabbits — including fake ones such
as cuddly toys, there is a risk that it will iden-
tify with this foreign species. If the puppy
grows up, between week 3 and around week
16, without being round any other dogs it
will identify with the species it is closest to (in
this case humans, cats or rabbits or even a
cuddly toy).As a consequence, in adulthood
the dog will prefer the company of that
species and even try to court
and mate with it. At the same
time, it will be aggressive to
other dogs. Raising the puppy
among dogs, with its mother,
until it is 8 weeks old is an im-
portant way of avoiding this.

Dogs are not programmed
for social interaction with
other species, so they need
to be given the chance to get
used to other animals, for ex-
ample cats, rabbits and hu-
mans. Puppies that are raised
with cats will not chase after
them later in life, for instance.
They need to encounter
other species and, where pos-
sible, different types of peo-
ple — women, men and chil-
dren — before they leave the
breeder. It will not prevent
the puppy from identifying with its own
species, but it will lead to the development of
interspecies socialisation and attachment that
takes the edge off the dog’s natural predatory
instincts.
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Communication between humans and

No animal lives so closely with humans as the dog.They have to
be able to live together in a harmonious way in an enclosed
space. Dogs and humans work together too, often forming a
team: guide dog and blind person, assistance dog and disabled
person, working dog and handler. These partnerships would not
be possible if the two species could not understand each other
and did not share a common non-verbal language.

Understanding language and gestures

Books on the subject have been around for
many years and some have been bestsellers,
but only since 1998 have academic studies
been conducted into communication be-
tween humans and dogs. Since scientists
started to delve into the subject, some fun-
damental ingredients of shared language
have been identified in objective studies.

We have been able to show that companion
dogs understand our gestures to indicate
movement towards somewhere, such as
when we raise an arm and point. We use
this body language when we want the dog
to return to its basket when visitors arrive,
go outside, come back in again or fetch a
ball from the corner of the room. The dog
understands that its owner wants its atten-
tion and follows the gesture indicating the
direction it should go in.

Conversely, dogs can also adopt behaviour
designed to catch our attention and provide
information on the location of something
they want. They communicate their desire to
go out, to come back in, to be cuddled. They
are able to get us to comprehend that their
ball is stuck somewhere or that they are hun-
gry. We understand that the dog wants our
attention and are able to read its behaviour to
work out what it is trying to communicate.

On the one hand, dogs have learned to
make a connection between a word and an
object or an action. On the other, they are
able to reinforce their attention-seeking and

direction-indicating behaviour with vocal-
isations. Studies have also shown that they
can tailor their barking to specific contexts
and that humans are able to pick up on this.
If we are at home, we are liable to ignore
slow, sporadic barking, but if the dog starts
to bark more persistently we are more likely
to get up and investigate.

While very limited, this shared communi-
cation space enables humans and dogs to
manage and negotiate their living space.
While humans always have the last word,
this does to a degree replace the relationship
of force between the species. To exaggerate
somewhat: without that communication
space dogs would be routinely cooped up
and leashed when they go outdoors. Put
differently, if the dog did not understand
what we mean when we point with our
arms and was unable to communicate a few
simple needs, like wanting to go for a walk
or come back in, the two species would be
in permanent conflict.

Our shared life is only possible because
three essential criteria are met: domestica-
tion has taken the edge off the dog’s ag-
gressive nature, it is able to form an attach-
ment with humans and it is able to
communicate with us, which reduces the
probability that conflicts will arise.



Scientific studies show how well dogs un-
derstand human gestures and words, what
signals dogs use to communicate to hu-
mans and in what contexts the species use
sounds to communicate with each other.
These are the basic means of communica-
tion employed by both species to interact
with each other.

Dogs can understand some human
postures

Dogs use human gestures to locate
objects

One striking characteristic of companion
dogs is their ability to understand human
gestures, such as when we point with our
arm or our head. These are examples of ref-
erential communication, because their pur-
pose is to get another person or animal to
act by designating a location or an object.
These are gestures that indicate direction.
We use them when we tell the dog to return
to its basket, go outdoors or, if we are on an
agility course for instance, to run through a
tunnel or jump over an obstacle.

This ability to comprehend human gestures
is the most widely studied part of human-
canine communication, resulting in the fol-
lowing experimental model. The dog is po-
sitioned opposite the person conducting
the experiment who has an upturned con-
tainer, such as a big bucket, to his or her left
and right. The person attracts the dog’s at-
tention, placing a reward, food or a toy,
under one of the containers. The person
then allows the dog to approach that con-
tainer and gives it the reward. This proce-
dure is repeated until the dog is fully in-
volved, which generally takes between four
and ten repetitions. In the next phase, the
reward is placed under one of the upturned
containers without the dog being able to
see. The person then has to direct the dog
to the correct container by gesturing. The
results are conclusive. Dogs choose the con-
tainer the person points in the direction of
nine times out of ten. It makes no difference
whether the person looks at the dog or the
target while doing so.

The dog performs better when the person
continues to point while the dog moves to-
wards the container rather than pointing for
just a moment. The success rate is higher
when the finger is 10-20cm (4-8 inches)
from the container than when it is around
70-80cm (30 inches) away, although the
dog still performs better here than when no
gesture is given at all. Dogs also understand
when we point with a leg, but pointing
with the stomach or pointing with a finger
across the body produces random results, as
does pointing with a mechanical arm or
the arm of a dummy. Few dogs understand
when a stick is used to indicate direction.
The important thing appears to be that it is
a human limb and that it is thrust out-
wards from the body.

Dogs are also capable of understanding
which container to choose if the direction is
indicated with the head, although the suc-
cess rate is much lower. Nodding the head
in the direction of the target, which in-
cludes movement, improves the success rate.

Leaning towards an object (without point-
ing at it with an arm) is not something
many owners do to indicate the location of
an object, but the success rate is higher than
average, and improves further if the person
looks at the dog at the same time.
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The question is whether or not the dog
uses its sense of smell to locate the reward in
this experiment. It would not appear so,
because the dog goes towards the container
indicated regardless whether or not it is the
container hiding the reward. In these situ-
ations in which dogs interact with humans,
human gestures prevail over the dog’s sense
of smell.

Dogs have a tremendous ability for
knowing when we are watching them
and when we are not

Another skill dogs have is that they can
work out where a person’s visual attention is
directed. All owners know that if their at-
tention is elsewhere their dog is much more
likely to try to steal food or do something it
knows it is not allowed to.

The main clue dogs use to gauge whether
we are watching them is the direction of our
body and head. Researchers have studied

66,

Il owners know that if

their attention is elsewhere
their dog is much more likely
to try to steal food or do
something it knows it is

not allowed to.”

how dogs react when their owner is facing
in different directions: facing the dog, fac-
ing another person, facing halfway between
the two or hiding behind a screen. Each
time, a recording of the owner played on a
tape recorder commanded the dog to sit.
Dogs were found to be more likely to obey
when their owner was directly facing them.

But can it then be said that dogs “know”
what humans see? Have dogs developed a
theory of the human mind? In fact it’s
enough that dogs are sensitive to body lan-
guage and posture, as well as the reward
context. It is highly unlikely that owners
feed their dogs without looking at them
and dogs seldom get away with pilfering
food if their owner is looking directly at
them. Dogs don’t necessarily have to form
an understanding of the mental state of
others to learn the most opportune mo-
ment to steal a piece of food.

Dogs want people to look at them
and actively attract their attention

Dogs, which have become dependent on
humans, have developed this behaviour to
help them get what they want, be that food,
a run in the garden or a toy they cannot
find. This is known as functionally referen-
tial communication. Communication be-
cause the signal or behaviour physically ad-
dresses an agent and is designed to get this
agent to act; referential because a specific ex-
ternal object is involved to which the mes-
sage is applied; and functional because it is
not possible to show that the dog is aware
it is exhibiting designation behaviour to at-
tract the attention of an individual it wishes
to give a message to. The only thing that can
be said with any certainty is that this be-
haviour appears to have a referential com-
munication function.

Research conducted in this area shows that
dogs are able to indicate to humans a target
they want and that they are able to use in-
formation about location. To put it another
way, they are able to get humans to do
things and their ability to make use of a hu-
man’s way of looking at things is a key fac-
tor in these interactions.

Vocal communication

Vocal communication by humans
directed at dogs

Humans typically tend to reinforce their
gestures with vocalisations. Talking to the
animal has an effect on its behaviour. For
example, when dogs learn to follow a course
with lots of twists and turns by observing a
person doing it, continual verbal encour-
agement is what facilitates the learning
process most.

Tone and intonation are the most impor-
tant aspects of the human voice for dogs,
which are encouraged or dissuaded de-
pending on the case in point.

Vocal communication by dogs

Barking is one of the distinctive character-
istics of dogs, but it has not been of inter-
est to researchers until fairly recently. The
initial theories about barking were that it
was a hypertrophied behaviour or a sec-
ondary result of domestication. Wolves can
bark too, but they do so only in very precise
circumstances, to alert other wolves or to
protest, and there is very little variation in
the acoustic structure of wolf barking. Dogs,
on the other hand, bark in a range of dif-
ferent situations and produce a gamut of
different vocalisations. These observations
were long held to show that dog barking
had no intraspecies or interspecies func-
tion.

But since 2002 researchers have shown that
the acoustic parameters of dog barking
clearly depends on context. For example,
the characteristics of barking are clearly dif-
ferent when the doorbell rings (low fre-
quency barking) and when the dog is alone
or playing (more high-pitched barking). In
the former case the individual barks are
longer and they are repeated more rapidly
than barks in other contexts.

Another essential observation is that stray
and feral dogs bark a lot less. There is a the-
ory that barking has more of a function in
communication with humans. If that is
true, humans should be able to decipher the

code behind barking.



So it is proposed that during domestication

dogs became better at expressing their emo-
tional state and situation to humans, which
suggests that barking is a functional com-
munication system in the relationship be-
tween humans and dogs. However a recent
study showed that dogs were able to differ-
entiate between another dog’s bark de-
pending on whether this dog was alone in
a garden and when a stranger entered the
garden. This suggests that barking could
be a way that dogs communicate not only
with humans but with each other too.

What is not in doubt is that companion
dogs have specific, extraordinary skills for
communicating with humans and that this
is one reason why they have formed such a
close bond with humans.

It would seem then that dogs cannot only
“understand” us, they can “talk” as well.
That being said, dog behaviour can be ex-
plained by more simple processes at a lower
cognitive level, so it is important to bear in
mind that until we can prove that an animal
truly understands us and can “talk” to us, it’s
best not to take things at face value and at-
tribute cognitive processes to dogs. The fact
remains that when we restrict ourselves to
observable behaviour rather than imagined
cognitive processes, anthropomorphism,
conveyed by an apparent functional inter-
species convergence of non-verbal commu-
nication skills, this can sometimes be useful

© Lanceau/Royal Canin

in some day-to-day situations: a dog that
stands at the backdoor looking alternately at
the handle and at its owner while whining,
then bolting out into the garden as soon as
the door is opened, has definitely asked to
go out or at least communicated its desire to
go out.

But the study of social cognition in dogs is
still at a very early stage and continued sci-
entific research on their cognitive abilities is
the only way to find out the degree to which
their behaviour is governed by high-level
mechanisms.

While much work remains to be done if we
are to find proof that dogs have developed
a concept of how people’s minds work,
there is no doubt that they have a specific
ability to adapt and learn, and that com-
munication training for both dogs and hu-
mans seems to be the best way of optimis-
ing the lives of humans with dogs and the
lives of dogs with humans.
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Rituals

In a pack the dominant male eats first, con-
trols the comings and goings of all other
dogs and is the only one allowed to express
its sexuality in front of other members of the
pack. Until weaning, the puppies feed at
their mother’s teat in a free for all without
rules. During weaning the mother directs
them towards sources of available food in
the pack. When they move towards food

“During socialisation
the puppy is taught inhibited biting.”

Fear

Fear and submission after having been forced to stop
biting.

they are violently pushed away by the
adults. They have to learn to wait their turn
until the dominant dogs have eaten their
fill. If a dog attempts to get too near to the
food it will elicit the growls of the leader,
which may bite if the youngster persists.

Ataround 5 or 6 months in males and from
the time of the second oestrus in females,
the dogs will be chased away from areas oc-
cupied by dominant males and females.
The females will have less and less time for
their puppies, which are forced to find a
place to sleep on the edge of the pacK’s ter-
ritory. This is also the stage in which the
dogs gain control of their sexual behaviour.
Only the dominant dogs are entitled to ex-
press their sexuality openly. Subordinated
adolescent males have to do so out of view.
Their sexual behaviour is inhibited in the
presence of the dominant males.

Controlling biting

During socialisation the puppy is taught
inhibited biting, both through play, from
the age of three weeks, and by its mother.
Puppies bite each other when they play and
they will squeal if bitten too hard. The
mother reacts by picking up the perpetrator
by the scuff of the neck, shaking it vigor-
ously and placing it back down. The puppy
in question will squeal and adopt a sub-

© Labat/Rouquette/Royal Canin

Learning the hierarchy

Dogs are pack animals and as such they
have to learn to live within a hierarchy,
which means they have to control their
desires based on the rules of the pack.
The hierarchical structure imposes
rules which govern when they eat,
when they express their sexuality and
where they are allowed to sleep and

play.

missive posture. As a consequence of this
punishment, the puppy learns not to bite
too hard and to better control its motor
skills in general.

Biting should not be accepted in a family sit-
uation. The puppy is not teething like a hu-
man baby. Teaching the puppy that biting is
not acceptable will rule out any problems in
later life when the dog is more powerful. Bite
intensity varies depending on breed, line
and individual. Some breeds, such as
Labradors, can withstand very strong bites.

Breaking the attachment

Socialisation is also the period when the
mother starts to teach the puppies to be
more independent. By the fifth or sixth
month the female displays increasing intol-
erance towards its puppies, especially the
males. The female displays less affection,
plays less and demands that the males find
their own place to sleep. The females, on the
other hand, remain with the mother until
around the second oestrus. In the human
pack, if the puppy retains a strong attach-
ment to a particular person, when that per-
son is not present it will develop behav-
ioural problems which can encompass
wholesale destruction of property, uncon-
trolled urination and defaecation, and con-
tinuous vocalisations.



Social capacities

Although dogs are descended from
wolves and are still pack animals, they
have become more individualised in the
course of evolution.They have acquired
their own codes and capacities, which
are much more subtle than those of
their wild cousins.

The myth of strict dominance

The myth of the relatively strict social struc-
ture of wolf packs has done a great deal of
harm to dogs. We all know the much-
vaunted legend of the “dominant” wolf; the
“alpha” male, yet there are relatively few ac-
ademic studies on the social life of wolves in
their natural environment to back it up. The
alpha male is the uncontested leader of the
pack with a number of “privileges” compared
with the rest of the pack. It eats its fill at its
leisure, before any other animal is allowed to
eat; it controls its territory and the move-
ments of all wolves within that territory; it
chooses where it sleeps and does not tolerate
the encroachment of any animal or any dis-
turbance when it is sleeping or relaxing; it is
the one that takes the initiative in contacts
with members of the group and is likely to re-
act ferociously if this rule is not observed; it
chooses its female and is the only male al-
lowed to copulate openly in the group. It is
the dominant animal in the pack; all other
wolves are subordinate to it. Relations among
the other individuals in the pack are also
based on strict observance of a hierarchy:
each wolf is on a particular rung of the lad-
der — dominated by the wolves above it and
dominating the wolves below it, except for
the wolf at the very bottom of the ladder.

The most recent studies into animal behav-
iour using remote monitoring technology
shows that, while it is constant and homoge-
neous, the social organisation of wolf packs is
often much less rigid than originally thought.

Dogs are not wolves

We often forget that dogs are not wolves;
that dogs have evolved together with hu-
mans for millennia in a climate of cooper-
ation and mutual benefit, consequently de-
veloping natural and social abilities very
different to those mastered by their wild
cousins. Like humans, dogs have been freed
from the imperatives of survival that char-
acterise the natural world. Humans have
lived in relative prosperity for at least 10,000
years, thanks to the development of agri-
culture and “breeding”. This has led to the
promotion of cooperative exchanges rather
than combat. We have flocked to cities in
increasing numbers and turned our back
on war mote and more. We rightly regard
ourselves as “civilised”, but we forget that
dogs have accompanied us on this journey
too. Exactly like modern humans, modern
domesticated dogs function through mech-
anisms of cooperative exchange much richer
than a simple relationship of dominance
and subordination. Dogs have a very wide
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“Some wild canids, such
as foxes, are solitary animals
that only come into contact
with other members of their

species when they need to mate.”

range of signals they can use to communi-
cate to humans and to other dogs. Just like
us, they prefer signals of conciliation which
promote cooperation and exchange with
both species. In conflict situations, they are
still able to express dominance and subor-
dination, of course, but this occurs very
rarely when dogs are properly socialised.

Being “civilised”

For dogs, expressing a social relationship
with other dogs and familiarity with hu-
mans or other species is not only an act of
“civility”, but also an essential need which is
written into their DNA. By being social,
dogs show that they are capable of and, in-
deed, need frequent exchanges with others.
Some wild canids, such as foxes, are solitary

© Grossemy

animals that only come into contact with

other members of their species when they
need to mate. Dogs seem to be very like
wolves in terms of this irresistible need for
social relations, although the two species
express this in very different ways. Social
contacts are a type of essential lubricant, a
basic behavioural need. When positive and
structured, social contacts with other dogs
and with humans very probably have the
same role as those between mother and lit-
ter immediately after birth — they provide a
soothing, stimulating context. These in-
clude playing and cuddling, both with other
dogs and humans. Simply spending time
with other dogs or humans, even when doz-
ing, is very important and very significant to
the dog. It is probably the most common
form of social exchange for humans. And,
like us, dogs are strikingly flexible in their
relationships. They are basically just as
happy to spend time with other dogs or
with humans, with perfect strangers or
with those familiar to them. Like us, they
are social animals not limited by any par-
ticular familiarity or attachment. This so-
cial ability to cooperate is extremely rare in
the animal world, one shared by humans
and domesticated species that has devel-
oped over a long period of time.

© Duhayer/Royal Canin



The three phases

The first is the threat or intimidation phase,
characterised by growling, raised hackles,
erect tail and ears and bared teeth. The sec-
ond is the attack phase, when the dog
charges, attempting to grab its adversary
around the neck, chest or front limbs and
pin it down undil it adopts a submissive
posture. The third is the appeasement
phase, when the victor bites the loser on the
top of the head, places a paw on its withers
or straddles it.

The form of attack varies depending on the
hierarchical relationship between the two
dogs. If the attacker is dominant the bite
will be a quick one and will be followed by
another intimidation phase. But if the at-
tacker is a competitor, it will hold the bite
until the other dog submits. The full se-
quence is termed reactive aggression. If the
intimidation and appeasement phase is
missed out, the correct term is instrumen-
talised aggression or secondary hyper-ag-
gression.

Predatory aggression

Predatory aggression is generally triggered
by hunger. The dog pounces on its prey
with its limbs together, tail and ears erect
and hackles raised. It comes down on the
prey with its front limbs, clamping it in its
jaws and shaking it vigorously to break its
spine. Predatory aggression has also been
observed in satiated dogs, including dogs
killing hens in a farmyard. This is physio-
logical behaviour that cannot be effectively

inhibited.

I.Threat phase

2.Attack phase

3.Appeasement phase
The victor expresses its domination
through various rituals.

Straddling.

Bite on the top of the head.

Aggressive behaviour

In ethology — the science of animal be-
haviour — aggression is defined as “a
physical act or threatening action to-
wards another individual that limits its

very freedom and genetic potential”.

Several types of aggressive behaviour
can be distinguished: predatory aggres-
sion, hierarchical aggression, frustration
aggression, territorial and maternal ag-
gression, and fear aggression.

Leaving aside predatory and fear ag-
gression for now, we need to examine
the entire behavioural sequence, which
is split into three phases.

© Grossemy

There are occasional reports of predatory ag-
gression against people by packs of feral
dogs, which identify humans as prey be-
cause they have never been socialised in a
human environment. Companion dogs may
also sporadically exhibit this behaviour to-
wards infants not yet able to walk if they
have not encountered infants of this type

before.

The victor grabs the
loser by the throat.

Paws on the withers.
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“The appeasement phase is the
same when the adversary is a human.
Sometimes the dog may lick a limb it

has bitten when the human presents it,
which leads the human to wrongly
suppose that the dog is somehow
expressing contrition.”

In fact, the dog is expressing its
domination, as it would do with an-
other dog.

Mirror test

Aggressiveness, fear — the

puppy’s behaviour in front of
the mirror reflects its future
character.

Hierarchical aggression

Hierarchical aggression has been observed
against both dogs and humans. It is triggered
when the dog feels that it is being challenged
by a subordinate. A dominant animal protects
the cohesion of the social group by inhibiting
aggression by other members of the pack.
The dominant animal eats first, at its leisure,
preferably while the other animals are watch-
ing. It controls the occupation of the territory
and how other members of the pack move
around this territory. As a consequence, it
often occupies a strategic position, enabling it
to survey its entire territory. It controls re-
production, managing sexual activity in the
pack. A dominant dog can copulate in full
view of the other members of the pack. In the
human equivalent of the pack — like a family
— the presence of an owner of the same sex
may be an exacerbating circumstance.
Subordinate dogs are not allowed to copulate
in front of dominant dogs or, by extension, a
dominant owner, so they will be inhibited in
the presence of an owner of the same sex,
which means that dominant owners should
not be around when their dog is mated.
Dominant dogs straddle their subordinates of
the same sex — in fact they can even exhibit
this behaviour with cushions and pillars — in
front of everybody. Straddling has nothing to
do with homosexuality, it is an act of domi-
nance. If the dog’s dominance is challenged
this may trigger hierarchical aggression against
dogs or humans characterised by the typical
behavioural sequence (intimidation, attack,
appeasement).

The appeasement phase is the same when
the adversary is a human. Sometimes the
dog may lick a limb it has bitten when the
human presents it, which leads the human
to wrongly suppose that the dog is somehow
expressing contrition.

Frustration aggression is triggered by a feel-
ing of discontentment caused by hunger,
pain or prolonged physical contact initi-
ated by a subordinate (such as an owner
stroking or brushing a dog). Territorial ag-
gression is triggered by any intrusion into
the pack’s territory or personal space.
Maternal aggression is triggered only in the
presence of puppies, although the immedi-
ate cause may be as simple as a toy or slip-

per.

Fear aggression

Fear aggression occurs where the dog is
trapped and unable to escape. It can be ex-
pressed towards humans or other dogs.
There is no intimidation phase, the attack
comes immediately, without warning, caus-
ing violent injury as the dog does not con-
trol its bite in any way.

The lack of the intimidation or appease-
ment phase may also be due to effective
conditioning. We have already seen how
dogs become aggressive when their domi-
nance is challenged. In the case of fear ag-
gression, initially, all three phases of the ag-
gression sequence are completed, but if
conflict situations continue to occur with-
out the balance of the relationship changing
in any way, the dog will gradually fine-tune
this sequence. So if the dog bites someone
who then runs away, this will reinforce the
development of effective conditioning. The
appeasement phase diminishes and uldi-
mately disappears, while the intimidation
phase merges with the attack phase, even-
tually disappearing too. The result will be a
serious bite without warning. By this time,
the dog has become a dangerous animal.



Approaches to aggression

While they are integrated into the everyday world of humans, dogs still have their
own modes of expression.These have sometimes been used, and even exploited
by humans for highly debatable ends. Consequently, we do not always identify the
truly aggressive dogs and the poor reputation some breeds have is not always

based on objective or proven facts.

How the dog experiences the
world

It requires a great deal of effort to under-
stand the dog’s “Umwelt” —a German term
for the world as experienced by a particular
animal — and how they see us. Wherever
they are found, feral dogs most often live
peacefully with other dogs and with hu-
mans provided resources are relatively abun-
dant. The small number of scientific stud-
ies dealing with wild dogs in the forests or
stray dogs in cities confirms all these obser-
vations. In the vast majority of cases, dogs
that live together or with humans do so in
a spirit of cooperation and harmony. But
even dog lovers cannot say that they have
never come across dogs that are aggressive
towards humans or other dogs. In the vast
majority of cases, we are responsible for this
aggression.

History of Molossers

When humans first started to settle and
practise agriculture and animal breeding,
they also discovered that dogs were not only
great companions and hunters, they were
also impressive guards and efficient waste
disposers. By crossing the strongest with
the most ferocious and the best guard dogs,
within a few thousand years in different
parts of the world we created stronger, more
ferocious dogs with even more acute guard-
ing instincts. These were the first Molossers.
We have not been able to produce a precise
timeframe or identify exact geographical
locations, but we do have a few descriptions

of dogs employed in antiquity based on
their ferocity and courage in battle against
enemy armies. Alexander the Great and
Scipio the Roman have both left epic works
describing packs of war dogs that were let
loose on the enemy. Dogfights in Roman
amphitheatres are also mentioned. The
modern Bulldog is descended from dogs
which less than two hundred years ago were
still used for bull-baiting in the UK, where
Bulldogs were also crossed with terriers to
produce a faster fighting dog, the Bull
Terrier. Miniature fighting dogs bred in the
central market of Paris at the beginning of
the 20% century but soon banned are the
ancestors of the modern French Bulldog,
which themselves are pleasant little com-
panion animals very popular with city folk.

Underground dog fighting continues to this
day in many countries, often using
American Pit Bull Terriers or similar types.
Organisers and owners face custodial sen-
tences and large fines if convicted.

Military dogs

The military has taken advantage of the
courage and athleticism of selected breeds,
originally sheepdogs, for over a century.
Almost all the world’s armed forces now
train dogs to save humans by putting their
own lives on the line.

Why does my dog bark when left alone at home?

This type of behaviour is called separation anxiety and it is a common problem. Dogs are
social animals and they perceive isolation as a serious threat.Teach your dog that to be alone
is in fact a pleasant activity. After a long walk you can give your pet a rubber toy filled with
treats and don’t pay any attention to him or her.VWhen your pet is engaged with the toy, go
to another room and shut the door behind you.Then open the door shortly afterwards so
that your dog doesn’t notice your absence.This game should be played as often as possi-
ble and it is recommended to change the rooms and extend the period of your dog’s iso-
lation. Then you can try to leave your home in similar manner. If your pet can stay alone with-
out problems for half an hour, it is usually easy for him or her to be in isolation for longer

periods.

Doctor of Veterinary Medicine

Hana iertové,

(Czech Republic)
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Why do dogs sometimes eat dirt?

Pica is defined as eating nonfood items
(including faeces). It can be related to be-
haviour (i.e. boredom, curiosity) but is
sometimes associated with a specific dis-
ease process (examples include diges-
tive problems, liver disease,and anaemia).
An especially concerning consequence
of pica is the possibility of intestinal ob-
struction or perforation, either of which
can be a life-threatening condition.

Olivier Dossin,

DVM PhD DECVIM-CA
University of lllinois
College of Veterinary
Medicine,

Veterinary Clinical
Medicine (USA)

I) Causes of pica

Pica is the craving for and eating of unnatural
foods such as dirt, clay etc.There is no real clear
cause, but pica may be due to medical or behav-
ioral problems and should be further evaluated
by your veterinarian. It is often incorrectly as-
sumed that pica is due to a nutritional deficiency.
This is rarely the case if the pet is eating a good
quality complete and balanced pet food.

2) Why don’t we change pet foods
frequently?

Veterinarians do not recommend changing foods
frequently because pet foods are formulated to
be complete and balanced- providing everything
the dog needs, in the proper “balanced” amounts.
However, there can be a significant variation in
nutrient levels such as fat, protein and fibre con-
tent between foods. Sudden changes in any of
these nutrient levels may cause gastrointestinal
upset which could cause flatulence, nausea, diar-
rhoea or vomiting.

Julie A. Churchill DVM, PhD, DACVN

University of Minnesota College of

The impact of genetic selection by
humans

These examples from history and prehistory,
right up to the present day, all confirm that
genetic selection and training by humans
can be employed to produce an attack or
guard dog that is potentially aggressive in
certain circumstances. On the other hand,
when they are left to their own devices and
their reproduction is not interfered with
they can live alongside humans throughout
the world without resorting to aggression

Never try to stop a dog fight; one of the two
has to submit.

Asst. Clinical Professor
Companion Animal Nutrition

Veterinary Medicine
St. Paul MN
(USA)

towards either us or other dogs. Genetic
selection by humans can have a considerable
positive impact on temperament when the
goals are reasonable. Who would believe
that those adorable litdle French Bulldogs
are descended from formidable fighting
dogs that drew big crowds in Paris just a
century or so ago? Most of the molosser-
type dogs found today are loyal and de-
voted protectors which on the inside, are
nothing like their ancient ancestors.

The impact of development,
environment and lifestyle

Leaving aside genetic selection, which we
have seen can be used to change an aggres-
sive temperament in a positive or a negative
way, the conditions in which the puppy is
raised in the first few weeks and the condi-
tions and environment in which it spends
the rest of its life have the greatest bearing
on its social abilities with regards to other
dogs and humans.



Almost three weeks into its life the puppy is
ready to encounter humans, other dogs and
experience its physical environment. The
encounters and experiences it has in the
next few months will be decisive for its fu-
ture emotional balance. If it is allowed to ex-
plore a rich and varied physical environ-
ment, full of smells, sounds, sights and
other beings, it will experience thousands
upon thousands of sensations which it will
be able to use as points of reference in its
later life. As the number of formative posi-
tive experiences and social contacts with
various dogs and humans is gradually in-
creased, the puppy will learn to respect oth-
ers, to behave in a “civilised” way, just like
a child at school. It will also be more socia-
ble. Science has now confirmed something
we have known in our hearts for a long
time: our longstanding canine companions
can be just as civilised as we can, provided
they are raised in the right conditions. The

aggression shown by selected individuals is
almost never a matter of nature, but rather
a consequence of nurture.

My dog keeps chewing the furniture. How can | stop him?

The first idea is that you can’t or shouldn’t
stop a dog chewing. This behaviour is a nat-
ural and healthy activity for puppies and dogs.
Dogs will always chew, because they use it as
a pastime. There are breeds more predis-
posed towards chewing than others, espe-
cially hunting dogs (like Retrievers, Spaniels
and Hounds). Chewing is also a form of oc-
cupation therapy to relieve stress and release
energy. Boredom, loneliness, frustration and
anxiety are leading causes of destructive be-
haviour like chewing. Dogs can adopt com-
pulsive behaviours as a response to stress. It's
necessary to consider these causes in order
to properly address the issue.

Some owners allow puppies to get away with
chewing but will not tolerate it from an adult
dog. To avoid an adult destructive dog, the
puppy needs to clearly understand as soon as
possible that only toys are for chewing and

then get him to stick to this rule. Particularly
when the puppy is teething, it is very impor-
tant to have chew toys available all times.

A great way to stop your dog from chewing
furniture is to re-direct the chewing behav-
iour. As you find your dog chewing furniture,
you should take a toy and re-direct his at-
tention to the toy.When he turns his atten-
tion away from the furniture onto the toy,
you have to praise him greatly. The same
praise need to be given when you find your
dog chewing the correct items.This will give
positive reinforcement around chewing the
correct objects. Please remember that pun-
ishment will not deter chewing but can ac-
tually increase the behaviour.

Remember that dogs have always been pack-
oriented animals and their sociable nature
makes them require plenty of time interact-
ing with you.Your dog needs your compan-

ionship, mental and physical stimulation.They
need sufficient exercise, because an excess of
energy can cause more stress and associated
destructive behaviour. If you have no time for
it, you can use dog-walking or dog-sitting
services. In some places you can also find
doggie day-care. But your dog has a mind
too! To keep your dog happy, he also needs
mental stimulation.There are active toys that
stimulate your dog and allow him to play
alone, keeping him occupied for hours on
end.

To sum up these hints to control your dog’s
chewing habits, you will need to consistently
follow the training methods adding a touch of
patience and you will be well on your way to
solving the problem.

Gongalo da Graga Pereira, DVM, M.Sc.

Clinical Ethology and Animal Welfare

Assistant Professor,

Faculty of Veterinary Medicine
Luséfona University (Portugal)
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Submission

The submission posture stems from the
ritualisation of urination stimulated by
the mother. When the puppy finishes
feeding, the mother rolls it over and
licks it.

© Duhayer/Royal Canin

The puppy’s posture then corresponds to
the submission posture adopted by a sub-
ordinate dog in a fight when it wants to halt
the aggression of another dog. There are, of
course, other forms of submission, such as
the squealing of a puppy when grasped by
the scruff of the neck, which is also a line of
attack in hierarchical fights, but the adop-
tion of the submission posture is a ritual
that strengthens the cohesion of a pack and
enables disputes to be settled with minimal
violence

Some dogs do not learn the submission pos-
ture, which makes them dangerous. The
failure to adopt the submission posture
when appropriate means that the other dog

Why do dogs dig?

is never mollified and so continues to fight.
Other submission signals have been ob-
served, including the lack of direct eye con-
tact, a lowered tail, lying on one side with a
raised hind limb and flight. Owners have to
be able to recognise the preferred submis-
sion posture of their dog, because continued
aggression after the dog has adopted the
submission posture can lead to behavioural
problems.

Dogs dig for several reasons. Some dogs will dig
to try to get to interesting things, such as chil-
dren playing in a neighbouring yard. They can
also dig to go after little burrowing animals like
gophers: a trait especially true in breeds devel-
oped to hunt burrowing animals. Digging to es-

cape a yard, crate, or house can happen when
this social animal feels isolated. Hot dogs can
cool off by lying in freshly dug soil and high en-
ergy dogs use the behaviour to get rid of some
of that energy.

Bonnie V. Beaver, BS, DVM,
MS, DPNAP, DACVB
Department of Small
Animal Clinical Sciences
Texas A&M University
College Station, TX

(USA)
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Marking territory

All dogs mark their territory, regardless of age or sex. This is a means of com-
munication which varies greatly depending on the dog’s social status. The devel-
opment of communication systems is an absolute necessity in social species like
domesticated carnivores.Territory is typically marked by urine or faeces deposits,
which are both visual and olfactory in nature.

Olfactory communication relies on chemi-
cal substances known as pheromones, which
are hormones that transmit information be-
tween individuals of the same species and
trigger a behavioural or physiological re-
sponse in the recipient. They are released by
anal, perianal, facial, interdigital and supra-
caudal glands. Pheromones are also con-
tained in saliva, facces, and particularly
urine. They are released, via the faeces and
urine in particular, in social contexts such as
sexual and territorial behaviour. The
pheromones linked to territorial marking
come from the feet and urine. They are re-
leased during the intimidation phase of ter-
ritorial aggression. The dog scratches the
ground with its front paw and urinates by
raising its hind leg. When a subordinate
dog smells a urine deposit from a dominant

dog it tends to release submission signals
and urinate on the ground. Pheromones re-
leased in the urine appear to convey hierar-
chical information. In conflicts between hu-
mans and dogs, the dog may urinate in the
strategic locations of social importance in
the home such as on a table leg, in bed, in
the hallway and in the main doorway. This
type of urination is hierarchical in nature.
Some dogs will even defaecate in a bed or on
the arm of a sofa —somewhere highly visible.
In this case, the faeces will be soft.

© Grossemy
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Oestrus — the period when the female is sex-
ually receptive, or “on heat” — lasts for about
three weeks. The first half of the oestrous cy-
cle is known as pro-oestrus, when the female
attracts males but rejects their attempts to
mate. It is characterised by swelling of the
vulva and bloody discharge. Oestrus occurs
in the second half of the oestrous cycle. By
now, the female is nervous and willing to
mate, especially between the tenth and
twelfth day of oestrus. Ovulation occurs
around day 11-12. It is spontaneous and
provoked by the release of luteinising hor-
mone by the pituitary gland.

Some females can still be fertilised up to and
beyond two weeks after oestrus. The dog’s
spermatozoa are highly resilient and can
fertilise a female who is mated at the end of
pro-oestrus. Females always ovulate several
times, which means that the puppies in a
given litter can have different fathers.
Oestrus is followed by metoestrus, which
lasts for around two months. Pseudo-preg-
nancies are possible, characterised by be-
havioural changes and milk production.
The final phase is anoestrus, the period of
rest lasting 3 to 4 months. The whole oe-
strous cycle generally takes 6 months to
complete, producing two cycles per year,
although it can take 10-12 months without
being a cause for concern.

© Duhayer/Royal Canin

Sexual behaviour

Males reach puberty at around 7-10 months on average, depending on the breed.
Small breeds develop earlier than medium breeds, which in turn develop earlier
than large breeds. The earliest cases have been observed at 6 months, the latest
at three years. First oestrus together with sexual maturity or puberty occurs in
females at 6-12 months. Females have two oestrous cycles every year.The onset
of oestrus does not appear to be directly connected with the seasons, although
it is more likely to occur in autumn or spring.

The male knows that the female is in oestrus
(heat) by the smell of the female’s urine,
which contains oestrogen metabolites. The
female will also actively seek out males dur-
ing oestrus. When they meet they will smell
each other vigorously. These meetings are
often characterised by invitations to play. If
the female is in the pro-oestrus phase, she
will not remain still for long, moving about,
turning around, lying down, getting back
up and sitting alternately, which makes it
impossible for the male to mount her. This
all changes during the oestrus phase, when
the female finally allows the male to mount
her. The male prefers to do this in a famil-
iar environment impregnated with his own
odour, so females are typically taken to
males for mating. A subordinate dog is un-
able to mate in front of a dominant mem-
ber of its “pack”; therefore, dominant own-
ers should not be present during mating

attempts.

Hormonal contraceptives can be adminis-
tered orally or intravenously to inhibit
oestrus, but only during anoestrus, one or
two months before the expected onset of
oestrus. Contraceptives do have side effects
and may cause uterine infections, so if the
female is not going to be used for breeding,
neutering is preferable. Once the ovaries
are removed the female will not have an-
other oestrous cycle. If neutering is carried
out before puberty there is a reduced risk of
diseases of the genitals or mammary glands.

© Duhayer/Royal Canin



Feeding behaviour

Wild dogs spend a lot of time and expend a lot of energy finding, pursuing and cap-
turing their prey. Predatory behaviour is triggered by hunger.The prey has the fol-
lowing characteristics: it is not hostile and it is associated with feeding.Wild dogs
eat small prey such as mice, lizards and insects, although they can also take
medium-sized animals such as rabbits or even bigger prey like deer.Wild dogs hunt

alone, in small groups or in packs.

The diet of domesticated dogs needs to con-
tain all of their maintenance needs.
Depending on the dog’s life stage, physio-
logical condition and activity levels it may
also need nutrients to grow, work optimally,
gestate or nurse.

To rule out any hierarchical problems lead-
ing to biting, dogs should be trained to
obey certain rules with respect to feeding.
Dogs should always eat after — or at least
one hour before — the humans in the house-
hold and must never be given scraps from
the table. The bowl should always be put
down in the same place, which should never
be the room where the humans eat. Dogs
should be left alone when eating and never
watched.

Coprophagia

Some puppies have an unfortunate tendency
to eat their faeces. This behaviour should
end after 3-4 months, but if it does not the
cause will have to be identified. Dogs are
naturally attracted to excrement, either their
own or that of others, but there are several
reasons why dogs might eat their own faeces.

It is often due to poor cleanliness. If the
dog is punished for defaecating in the home
or some other inappropriate place — espe-
cially after the fact - it may defaecate more
and more often when it is left alone and get
rid of the evidence by eating it before it is
discovered. Another cause may be the rein-
forcement of the dog’s behaviour by its
owner, who races to stop it and clean up the
mess when it is caught in the act. The puppy
feels it is in competition with the owner,
which causes it to eat even faster to be cer-
tain that the faeces are not taken from it.

Sometimes the dog may not digest its food
properly and the faeces may give off nutri-
tional odours which may encourage eating.
Some claim that the indigestible ingredients
used to improve palatability in processed
foods are at the root of the problem. These
highly aromatic ingredients pass through
the digestive system and end up in the fae-
ces, attracting the dog. If the dog does soil
the home, there is no use rubbing its nose
in the mess, bearing in mind this is not
something the dog finds repugnant. It is also
important not to clean up the mess in front
of the dog. The dog will interpret the mas-
ter crouching down to clean the mess as an
invitation to play.

Parasites which can be transmitted by the occurrence of coprophagia

Roundworms (eggs are invisibles to the
naked eye):

I.Ascaris: 5-20cm

2.Whipworm: 4-8cm

3. Hookworm: I-2cm

4. Giardia (a single cell invisible to the

© Grossemy
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Some phobias, such as noise anxiety and
fear of people or motorised traffic, may de-
velop as early as infancy or adolescence.
These dogs are not suited to life in built-up
areas, as it will be very difficult, if not im-
possible, to take them out on the street. If
they are not properly leashed they may run
away and end up the victim of a road acci-
dent. Other dogs pull on the leash to return
indoors, refuse to budge or move in leaps
and bounds. Still others wait until they get
home before doing their business, because
they need a calm environment they can
control. They are often afraid of people and
may attack them because of this fear.

Puppies need to be accustomed to
various noises and experiences
from a very early age

The dog’s brain is not fully developed at
birth, continuing to grow for several weeks,
so the puppy needs to be raised in a stimu-
lating environment in which it encounters
lots of different people and noises. If the
puppy is raised in the countryside there
may be little in the way of ambient noise or
visitors, which will be detrimental to the
puppy’s development. Some kennels have
endeavoured to mitigate this problem by
ensuring their dogs experience lots of dif-
ferent noises and encounter lots of different
people, but generally, dogs raised in a non-
urban environment will find it hard to func-
tion properly in town and cities.

While breeders bear some responsibility,
owners can exacerbate any potential prob-
lems if they fail to socialise the puppy prop-
erly. Puppies need to experience lots of dif-
ferent things from a very ecarly age,

© Duhayer/Royal Canin

Behavioural problems

Behavioural problems are frequently observed in dogs, some of which can be
avoided with the proper socialisation as soon as the puppy arrives in its new home.

including walks in the street, rides in cars,
encounters with other animals and people
and exposure to plenty of noise sources.
Vaccines are available to protect puppies
from diseases they are susceptible to and the
vet will advise how soon the puppy can be
taken out.

Some dogs are simply unmanageable. They
are unable to control themselves, jumping,
running after anything that moves, includ-
ing joggers, bikes, birds and leaves, and
playing all the time. These tireless animals
often end up running amok in the home,
chewing enthusiastically, especially if their
owners try to rationalise by claiming they
are teething. The truth is that these types of
dog have been raised by a mother that was
too young and not capable of educating
them or perhaps part of a large litter that the
mother couldn’t cope with. Alternatively
they may have been separated from their
mother or sold too early (ideally they should
remain with her for the first eight weeks) or
the mother may have died. These dogs have
not learned to control their motor func-
tions or their jaws. They lack any form of
self-control

Separation anxiety

Separation anxiety is a disorder that veteri-
narians often have to treat. Dogs are
brought to a consultation because they are
very destructive, they urinate and defaecate
in the home, and they cry, bark or howl
constantly when left alone. This type of be-
haviour is caused by attachment or even
hyperattachment to a specific person.
Attachment is a learning mechanism in
which the puppy identifies with its mother.

It is a vital part of the imprinting process
and the proper social, cognitive and motor
development of the puppy. During the
neonatal period the bitch forms a bond
with her puppies and anything that limits
contacts between them causes her great dis-
tress. During the transition period the pup-
pies in turn form a bond with their mother,
who is the only one able to mollify them.
The mother becomes their reassuring refer-
ence point around which their exploratory
behaviour develops. At this point the at-
tachment is mutual and any attempt to
come between the two will agitate both
parties.

At a certain time, this attachment is broken
by the mother. This is an important mile-
stone in the socialisation of the puppies.
The first ones to experience this are the
males, at about 4-5 months. The mother
gradually becomes less and less receptive to
their advances and they are forced to sleep
elsewhere. The females do not experience
this process until their first or second
oestrus.

Biting

The most common behavioural problem
that veterinarians have to deal with is biting,.
Like all social mammals, dogs base their
life in the pack on a set of hierarchical rules,
governing things like access to food, control
of territory and control of reproduction.
During puberty, dogs endeavour to position
themselves in the “human pack”. They will
express their dominance and defend their
hierarchical privileges, resorting to aggres-
sion, confrontation and even urination or
defaecation in an effort to reassert them if



Depression in dogs

Some behavioural problems could be described as depression, which is defined as a mental dis-
turbance characterised by sleeping problems, psychomotor inhibition and withdrawal. The animal
loses its ability to adapt to variations in its environment. The depressive state can be acute or
chronic.Acute depression is characterised by a lack of interest and enthusiasm, a state of apathy
(an unwillingness to explore).The dog is indifferent to its environment and uninterested in regu-
lar activities. It eats less, sometimes not at all (anorexia) and sleeps a lot (hypersomnia).

© Grossemy

There are many different causes, including violent aggression (traffic accident), sudden loss of the socio-emotional framework (abandonment or
death of an owner or even another animal to whom it was attached). Sometimes it can affect puppies that are rejected by their mother and un-
able to form an attachment to a person or another animal.

In the case of chronic depression, the dog exhibits sudden emotional responses to highly intensive stimuli. Its behavioural functions are altered. It
loses interest in all regular activities, like playing or social relationships. Sleeping problems have been observed, as have cleanliness issues. Chronic
depression may develop from untreated acute depression or from endogenous problems such as endocrine disorders (thyroid or adrenal gland

dysfunction) or brain tumours.

they are taken away. Dominant dogs have a
number of privileges. They eat first, at their
leisure, while the rest of the pack looks on.
They control their territory and the move-
ment of members of their pack within it.
They often occupy a strategic position (bed-
room, landing, hallway), so that they can
keep an eye on everything that happens.
They control reproduction and manage sex-
ual activity in the pack. Any challenge to the
dominant dog’s privileges is likely to be the
source of behavioural problems, expressed
in aggressive behaviour characterised by the

Instinct and intelligence

The concept of instinct has changed a
great deal. The development of behav-
iour necessitates the complex interac-
tion of genetic predispositions and ex-
perience. It can be wrong to say that an
animal is acting instinctively, because
that implies that the behaviour has not
been influenced by experience.

familiar phases of