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On a Finnish lake - with Rexy

Working dog breeders have specific demands from
a fully trained dog to accomplish specific missions
such as guarding, hunting, herding etc. The training
period lasts 18 months during which the puppies
will go through hours of training, known to induce
high stress levels. In order to reduce costs and control
training efficiently many breeders prefer to breed in
house instead of purchasing pups. Determination of
the genetic profile of the dams and sires for inherited
diseases and desired behavioral trait can be used in
future breeding plans, aiming to lower the percentage
of disqualified dogs and prevent an early retirement
due to health issues and/or lack of desired trait. To
identify the risk of heritable disease, that will influence

T2 DIINN OPIN N L,40-N INY NO

the working dog performance, we conducted a breed-
specific genetic testing for inherited diseases in working
dogs. Over 300 working dogs from different countries
qualified for different tasks were screened. Genetic
testing identified 29% (n=89) dogs to be carriers of
a genetic mutation and 6% (n=19) to be at-risk for
debilitating inherited conditions that will eventually
impair the dog’s ability to work. The loss of dogs, due
to early retirement or euthanasia, has an emotional cost
to handlers and financial cost to service organizations
that can be avoided with genetic screening prior to
breeding, buying and training.
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The significance of early genetic
screening among working canines
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Bar Zakan Dyonisos in Ramat Gan park

Over the last two hundred years, dog breeding has
remained largely in the hands of enthusiasts, with
selection objectives mostly aimed at conformation or at
behavioural traits. Recently, the dog world has become
challenged by a growing number of issues. Breeding
practices, such as the overuse of popular sires and the
selection toward exaggerated morphological features
haveled to the emergence of alarge number of inherited
disorders. Therefore, the improvement of dog health is
now viewed has a priority for most dog stakeholders.
In the same time, given the increasing exchanges of
reproducers across countries, health issues cannot be
tackled anymore ata national scale, and thereisaneed of
collaborative actions and strategies at an international
level. In parallel, the growing development of genomics
offers many opportunities of development of tools for
breed and health improvement. An increasing number
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of DNA tests has been developed to detect carriers or
individuals prone to express inherited disorders, or
dogs interesting for the genetic variability of the breed.
Genetic basis behind a growing number of complex
morphological or behavioural traits have also been
identified, with potential interest for dog breeding.
However, there is a lack of standards, protocols and
advises to guide breeders and breed clubs on how to
use these tools in a rational manner.

As a consequence, there is a need for the development
of holistic tools to (i) assess the complexity of the
situation in which most breeds currently are; (ii) define
what priorities should be; (iii) propose strategies and
adequate interventions that could be implemented by
breed and kennel clubs to answer to their respective
challenges.

19



18

Future challenges around
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have a high heritability (Baird et al 2014). Awaiting
that “indicators” to screen for will be revealed,
registration of clinical cases would serve as a good
basis for selection on individual phenotype as well as
presentation of breeding indexes also for a knee status.
Limited screening for other causes of arthrosis in the
knee joint as well as extent of spondylosis has been
practiced in boxers.

spinal cord

Locomotor health does not only involve bone and
joints, but also the nervous system including the spinal
cord. Degenerative disc disease as a common cause
of lameness in chondrodystrophic breeds have been
recognized since long time. Degenerative processes
in the discs also have been recognized also in other
types of Dogs. Diagnosed as Wobbler syndrome and
Lumbosacral stenosis to great extent in some breed
it indicates a genetic component possible to use as
selection criteriain radiological screening programs and
even by molecular genetic markers for its occurrence.
Besides and indication that overnutrition might
contribute to the Wobbler syndrome in fast growing
dogs there are no studies on eftects by feeding practices
on these entities.
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Interaction Between Genes And Nutrition
It is reasonable to assume that nutritional factors are
not uncommonly involved and also the interactions
with genes. Nutritional supply is therefore a challenge
among many other. In the future nutrigenomics and
specific nutraceuticals might bridge the gap between
breeding and feeding.

Another bridge might be what can be revealed by
epigenetics that may involve nutritional supply in
preceding generations (transgenerational inheritance).

summing up

Despite accumulating knowledge on how to manage
breeding as well as feeding to maintain orthopedic
health, there is more to reveal for optimal handling
of several entities affecting the locomotor system in
Dogs. The ultimate goal must be to define the true
etiology as well as factors involved in its clinical
course. The molecular genetic basis most probably
involves several genes as well as environmental
factors. As long as we do not have the full knowledge
about the genomics and functions of genes involved
in the orthopedic conditions it is not possible either
to treat or prevent from its etiology.
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at an age of 1-2 years. If applied properly in the
selection of breeding stock it has also proven to reduce
the prevalence in many breed populations.

To be useful, results from screening programs have
to be centrally registered and linked to the ancestral
background of an individual. Such registries should
also be freely accessible and contain positive as well as
negative results.

Ostrochondrosis

In the late 60th another clinical entity named
Osteochondrosis was recognized in growing mammals
including large sized dogs. It was shown to affect
cartilage in joints as well as growth plates. In growth
plates of radius and ulna it caused deviation of bone
axis diagnosed as Retained Cartilage

In the elbow joint, Ostochondrosis and other growth
disturbances causing osteoarthrosis were lumped
together in the term Elbow dysplasia. Its various
counterparts (fragmented proc. coronoideus, ununited
proc. anconeus, and osteochondrosis of the medial
condyle of the humerus) were all shown to be
genetically influenced and therefore its occurrence
possible to affect by selection of breeding stock. Even
the crude measure of resulting osteoarthrosis had a
substantial heritability making it possible to make use
of the extent of it as selection criteria even without
knowledge of the primary lesions.

Based on these findings radiologists, geneticist and
represents for the cynological organizations formed
an International Elbow working group in the 80th and
screening programs for osteoarthrosis and the primary
lesions soon were established in many countries.

To diagnose versus screening

Phenotypic screening programs are based on the
possibility to evaluate “affected as well as “none
affected” individuals and thereby depicture the
entire population. To reveal as much as possible by a
diagnostic procedure it has been developed more and
more sophisticated procedures to diagnose hip as well
as elbow dysplasia. Whether or not these procedures
should also be performed in a screening program is a
balance between accuracy and cost.

By extensive screening not only of potential breeding
stock but also of as many relatives as possible it is now
possible by computerization to calculate breeding
indexes to reveal the genotype of an individual
intended for breeding much more accurate than by any
more sophisticated phenotypic screening procedures
in a smaller fraction of the population.

Overnutrition

In the early 70th it was learned that overnutrition
is detrimental for optimal skeletal development.
(Hedhammar et al 1974) It started by the findings

that ad lib feeding of a diet rich in calcium did result
more frequently and in more severe forms of skeletal
diseases than if fed in restricted amounts. It was later,
in the early 80th nicely sorted out by Hazewinkel and
his collaborators that overfeeding (too much food) as
well as over supplementation (excessive amounts of i.e.
calcium) did negatively affect the growing skeleton in
especially fast growing dogs. It was also shown to be
an effect of the energy supply and ruled out that it was
an effect of too much protein in the diet. The original
experimental studies in this field were all performed on
growing Great Danes but later proven to hold true for
all fast growing dogs and verified in natural populations
of several breeds.

Among the clinical entities seen to greater extent and
in more severe forms by Ad lib feeding not only Hip
dysplasiaand what waslater defined as Osteochondrosis
was included but also Metaphyseal Osteopthy (MOP)
and Panosteitis (PO). The prime etiology of all these
entities as well as its molecular genetics background is
still to be revealed.

Besides the studies that revealed the effects of nutrition
on the locomotor system during the growth period,
an extensive study of overfeeding during the entire
life span did show in Labradors that it resulted in
ostoarthrosis to such an extent that it by good reasons
for euthanasia shortened their life span by about two
years. It still have to be shown whether this detrimental
effect mostly was the effect of overnutrition during the
growth period or to great extent also by overweight
later in life. The positive effects by weight reduction
in orthopedic patients indicate the possibility of a
detrimental effect of over nutrition during growth as
well as later in life.

The well fare aspect on dog breeding have been
highlighted and brought attention to screening
programs for various orthopedic conditions. We know
from population based data that hip dysplasia as well as
osteochondrosis including what is covered in the term
elbow dysplasia is still a significant disease burden in
several dog breeds and in fact all large sized dogs. It can
also been seen in population based insurance data that
dying (by euthanasia) and suffering from orthopedic
problems in the knee joint is of even greater magnitude
in many breeds.

Knee Problems

Screening programs for patellar luxation have made it
possible to reduce its prevalence by selective breeding.
Little is however done to influence the prevalence e
of ruptured lig. Cruciate. The reason is most likely
the long lasting focus on the traumatic incitement for
the rupture. High prevalence in breeds as chow-chow
points at constitutional effects as lack of angulations.
Today there is good evidence that the predisposition

>
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Outline

Genes and nutritional supply do affect all body
systems. Rapid growth in puppies as well as
wear and tear during a long life makes bone and
joints vulnerable for detrimental genes as well as
nutritional inadequacy. Breeding and feeding of
Dogs for orthopedic health therefore have been
studied in the past, is presently focused on and will
be challenged also in the future.

This review gives a short overview of what has
been learned before (past) and during the 2000th
century (present) and what hopefully will be sorted
out in the future. For some more detailed info
see accompanying papers and for references see
excellent reviews by Nap and Hazewinkel 1994 and
Hazewinkel et al 2013 a,b,c,

Evolution and DOMESTICATION

By evolution and domestication, dogs have evolved
as the most variable domesticated species, ranging
dramatically in behavior characteristics as well as in
colors, coats, sizes and body conformity.

It is logical to assume that dogs were initially selected
for and later bred on purpose to support man in various
capacities - as hunting and guarding its properties
against other animals and human enemies. Very large
and mollosoid type of dogs were also selected and bred
to actively participate in battles. Even if selected for
endurance and sustainability, orthopedic health was
probably not a priority in the past. Somewhat later tiny
and peculiar type of Dogs was selected for cuteness and
comfort. Neither their health were of prime interest. An
appreciation of animal health and awareness of animal
well fare have later gradually involved also selection
and breeding of Dogs.

Malnutrition

Domestication does influence availability of food and
dietary composition. By access to leftovers from man,
dogs started to dwell in closer contact with man and
adapted also to their diet. Recent studies have shown
how dogs as compared to wolf are now more efficiently
handlinga dietricherinstarch.(Axelssonetal2013) but
lack of food (energy and protein) causing emaciation,
kwashiorkor and stunted growth was probably for long
time the most common effects of malnutrition in early
days for both man and dogs.

For dogs with access only to one-sided diets and before
the dietary needs of dogs were fully known also lack
of specific nutrients did cause nutritional problems in
dogs. The classical one being Rickets. Between 1919 and
1944, Sir Edward Mellanby published classical studies
on the need for Vitamin D, calcium and phosphorus
for skeletal health in growing dogs (Mellanby 1919)
In fact Rickets in growing dogs were so common that
it was believed that any orthopedic condition could
be cured by adding more calcium and vitamin D. But

Mellanby also recognized then interaction between
amount of food (energy) and need of calcium by
noticing that it was much more difficult to induce
rickets by a restricted feeding regim. He was also the
first to reveal an effect of genetic variation by also
noting that it was only possible to induce rickets in
larger fast growing dogs.

With the more extensive introduction of prepared
foods during the SO0th and 60th proper dietary
composition made rickets a more rare condition in
affluent societies. All meat canned diets however as late
as in the early 70th did cause Nutritional Secondary
Hyperparathyroidism with adverse effects on the
skeletal development in growing dogs.

It also took a while to convince the public that lack of
vitamin C, despite clinical resemblance with scurvy in
man, did not cause Metaphyseal osteopathy (MOP) in
dogs. It has later been shown that in the severe form of
MOP seen in Canine Leucocyte Adhesion Deficiency
(CLAD), infection is a significant feature that supports
earlier indications of a cause by vaccination failure. We
now also know that a genetic disorder do cause the
features of CLAD including the skeletal involvement,
making it possible to avoid that form of MOP by
selective breeding. (Kijas et al 1999)

decades of atttention to specific orthopedic
conditions
Hip Dysplasia

In the late 50th and early 60th attention was drawn to
the fact that malformation of the hips named Canine
Hip Dysplasia after its human counterpart was a
prevalent cause of a clinical entity in working dogs.
Since then numerous studies have shown that it is a
common cause of arthrosis and lameness not only
in working dogs but all larger sized dogs. It was soon
shown that it was not congenital as in man but that it
was possible to predict the clinical entity of canine hip
dysplasia by radiological screening early in life.

Most phenotypic screening programs are based on
an ability to predict at an early age if a dog is going
to develop an inherited disorder. Hip dysplasia is a
typical example, where first an early palpation and later
a standardized radiological was proven to indicate if a
dog would develop clinical signs by a deviation from
normality regarding laxity and form of the hip joint.
It was originally primarily used to predict clinical
outcome for dogs to be used for military service. Since
the result from these screening procedures was shown
to be heritable it is nowadays mostly seen as a tool to
select the breeding stock. A selection to decreases the
prevalence of hip dysplasia - clinical evident as well as
milder forms that might not cause clinical problems
but regardless of that are less suitable for breeding.
Fifty years of screening for hip status have proven its
value to predict the clinical outcome for Dogs screened
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scientific and practical knowledge as well as common
sense. Strict breeding regulations do not necessarily
result in healthy dogs, but may in fact have the opposite
effect. It is not enough to take only some details or
screening results into consideration when selecting
dogs for breeding; both the individual dog and the
breed must be looked upon in its entirety. Too stringent
demands in eradication programs may eradicate the
best breeders and excellent breed representatives —
instead of the disease!

Screening results and DNA-tests are valuable tools in
healthy dog breeding if they are used correctly. DNA-
tests should be used to avoid breeding diseased dogs,
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http://fcibe/en/Breeding-42 html (July, 2017)

not necessarily to eradicate the gene causing the disease
from the population. Screening results on polygenetic
diseases should be used for preparing breeding values to
benefit selection and combination of dogs for breeding.
But in order to succeed, the screening results must tell
the truth about the breed population. A national disease
register based on veterinary diagnoses which are linked
to the identification of the diseased dog would a most
valuable tool in modern dog breeding.

The conscientious breeders want to cooperate with
scientists to the benefit of the dogs — and to the benefit
of science. Don't eliminate these breeders by making
impossible demands! It’s all about common sense.
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it is performed. Only use the tests that are properly
evaluated and for conditions of clinical relevance in the

breed.

No dog, or any other living creatures, are completely
free of disease mutations.

Uncritical use of DNA tests may in the worst case result
in negative effects on the breed’s health and gene pool.
Please contact your breed club or kennel club for more
information if you are doubtful.

General policy regarding the application of genetic
tests in dog breeding

Genetic testing are excellent tool in breeding for
improved health provided that the tests are reliable,
relevant and used wisely.

Breeders and dog owners should carefully evaluate the
benefits and consequences of a genetic test before it is
applied.

A one-side or exaggerated focus on DNA test results
may result in an increase risk that other important
conditions or characteristics are overlooked.

Breeding programs should be based on the prevalence
and severity of various health issues rather than on the
availability of genetic tests.

If a disease does not constitute a clinical problem in
the breed and/or the genetic test is not validated or
accurate, it is better to refrain from the testing of the
dog.

Otherwise, there is a risk of excluding potential
breeding animals and decreasing the genetic variation,
based on uncertain or false grounds.

Keep in mind that dog breeding is about more than
specific diseases and genetic tests that even though
they are many they do not give the entire picture.

Breed standards

The FCI Standard Commission, in cooperation
with the national kennel clubs that are responsible
for their own national breeds, has done a lot of work
during the last 20-30 years to promote health in the
breed standards. In addition to altering the breed
standards towards the description of a healthier and
more and more anatomically functional dog, the
following sentence has been introduced in all the
FCI breed standards since 2003: “Any dog clearly
showing physical or behaviour abnormalities shall
be disqualified.” Some kennel clubs within the FCI
have implemented strict guidelines for judges in how
to interpret breed standards with reference to health
[6]. The main point is to avoid exaggerations that have,
or might have, negative impact on the dogs” health and
welfare. There is no doubt that the show judges have a
large responsibility for the health in pedigree dogs.

No modern breed standard describes unhealthy dogs.
But never the less, some dogs highly rewarded in the
show ring, sometimes show unhealthy exaggerated
features. The problem with some breed standards is
that they are too general, leaving too much room for
interpretation — and exaggerations.

Breed Specific Instructions (BSI) regarding
exaggerations in pedigree dogs

The Nordic Kennel Clubs has done alot of work during
the last years in systemizing the work concerning the
responsibility of show judges regarding unhealthy
exaggerations [17]. In addition to breed-specific
advices for several breeds, the following general
statements apply to dogs of all breeds:

o All dogs should be able to breathe normally, also
when moving.

« All dogs should have sound, clear eyes without any
sign of irritation.

« All dogs should have healthy teeth and well-
functioning bite corresponding to what the breed
standard requires. Incorrectly placed teeth, may
cause damage to the gums. Jaws should close
normally. The gums should not display any signs of
injury, irritation or damage. Such deviations could
be clinical signs of impaired health and should be
handled accordingly.

« No dogs should be obese/overweight or overly thin.
All dogs should be in good muscular condition.

« All dogs should have healthy skin without any signs
of irritation. The extent and presentation of the coat
should follow the requirements of the breed standard
and not be so profuse that it affects the dog’s well-
being and ability to move freely and soundly also in
daily life.

« All dogs should move without effort and distressin a
breed specific manner.

« All dogs should have temperaments which allow
them to function in the modern society. Breed
typical behaviour is to be noted and respected if
not obstructing social behaviour and accessibility.
Excessive reactions of fear or shyness, is never
desirable.

« Uncontrolled aggressive behaviour or panic attempts
to flee are not to be tolerated and shall consequently
motivate the award “disqualified”.

The BSI document is promoted throughout the
dog world, and is an important tool to improve the
functional health of pedigree dogs.

Some final remarks

Knowledge, education, honesty and cooperation are
keys in succeeding in breeding healthy dogs. Breeding
regulations and restrictions should be based on



Nevertheless, these should have equal impact in the
breed specific breeding programmes (art 7).

Natural mating — natural birth

Any dog should be able to mate naturally. Artificial
insemination should not be used to overcome physical
inabilities of the dog. A bitch should be excluded
from further breeding if she is unable to give natural
birth, due to anatomy or inherited inertia, or if she is
unable to take care of the newborn puppies, due to
mentality or inherited to agalactia (art 6). In some
breeds, both breeders and veterinarians seem to accept
that a bitch is unable to give natural birth, blaming
the breed standard. Caesarean section is performed
shortly prior to the time of natural birth; the bitch is
not given the opportunity to prove if she is actually
capable of giving natural birth. This is definitely
wrong! There is no description in any breed standard
that supports this. If the anatomy of the bitch makes it
impossible to give natural birth, it is most often due to
unhealthy exaggerations, selected for by the breeders
despite the breed standard. The veterinarians should
strongly advise against such unhealthy breeding, and
not perform a caesarean section unless it is absolutely
necessary.

Donotexclude toomanydogsfrombreeding
As a general rule, a breeding programme should not
exclude more than 50% of the breed; the breeding
stock should be selected from the best half of the
breed population (art 8). In most populations only a
small percentage of the dogs are used for breeding. The
selection is too strict, leading to limited gene pools. In
Sweden, on average only 5% of male dogs and 10-20%
of bitches that are potentially available are currently
used in breeding (S. Malm et al., unpublished data).
The situation is about the same in Norway and probably
in most other countries [ 16]. The kennel clubs should
encourage using more dogs for breeding, instead of
using few dogs too much.

The raising of puppies

The raising of puppies, with correct feeding,
environmental exposure, stimulation by their mother,
breeder and others to develop social sense and
response, must be basic in every breeding (art 9). The
final responsibility lies with the breeder, and the kennel
clubs should provide education to all breeders to fulfil
this uttermost important issue for the welfare of the

dog.
DNA strategies

The availability of genetic tests for different diseases
in dogs has increased dramatically in recent years. For
breeders and dog owners, the utility and accuracy of
these testsare often difficult to assess. Even though DNA

tests offer new opportunities as a tool for breeding,
they also imply new questions and challenges. The fact
that a genetic test is available for a disease in a breed
does not automatically mean that the test is accurate
or appropriate to use as basis for breeding decisions.
In order to help the breeders in the jungle of available
DNA-tests, the Scientific Committee of the Nordic
Kennel Union, which consists of the kennel clubs of
Denmark, Finland, Iceland, Norway and Sweden, has
work out a statement regarding strategies for the use of
genetic tests in dog breeding. Below is a summary of
the statement:

The Scientific Committee of the Nordic Kennel Union
(NKU/VK) would like to stress that genetic testing in
dogs should be used with common sense and caution.
The points described in the document should serve as
guidelines for breeders and dog owners regarding the
use of genetic tests.

The genetic testing in dogs should be used with
common sense and caution.

A dog showing clinical symptoms of a serious disease
should not be used for breeding — regardless of genetic
test results.

There is aneed for further efforts from the international
dog community to support dog breeders and owners
with respect to validation and guidance on the use of
genetic tests.

NKU/VK advice against the use of genetic tests for
conditions where the inheritance is unclear.

Tests for diseases that are influenced by many genes
should be applied only in cases where evidence based
on scientific publications has established that the
mutation(s) cause a significant and defined risk of
disease, and provided that the disease is of clinical
relevance in the breed concerned.

NKU/VK are reluctant to promote the use of multi-
tests and combination test packages currently available.
This position is based on shortcomings in validation
and/or relevance for some of the mutations in the
package as well as the potential negative consequences
on the overall breeding goal that uncritical use of
genetic tests are likely to cause.
Instead, it should be recommended to the breeders and
dog owners to test for the specific mutation(s) that are
relevant in the current breed, provided that these tests
are validated.

NKU/VK would like to emphasize the importance

of breeders and/or dog owners carefully evaluating
the usefulness and accuracy of a genetic test before

>



To reverse this negative effect, the FCI General
Assembly in 2015 approved a proposal from a joint
meeting of the Standard, Scientific and Breeding
Commissions: FCI General and breed specific
guidelines about crosses of breeds and breed varieties.
This document states that the FCI encourages
crosses between breed varieties when it is considered
necessary to increase the gene pool with the aim of
improving dog health; it is not beneficial for health in
dog breeding to have too small populations. Crosses
between breed varieties must be performed as a part
of a breed-specific breeding programme worked out
by the national kennel club to avoid or reduce health
problems or problems caused by unhealthy

Construction (FCI Circular 18/09-2015).

To reduce the number of new breeds, the FCI has
strict procedures for the recognition of new breeds.
For example, the national kennel clubs must provide
proof of a sufficiently large population of unrelated
dogs by verification of the existence of a minimum
of eight independent lines, show an appreciation
of the health status of the breed and also ensure
that breed standards do not interfere with health
[6]. There are, however, additional aspects of the
breed concept to be considered. Prerequisites and
procedures for recognition of breeds and varieties was
an important issue at the 1st International Workshop
on Enhancement of Genetic Health in Purebred Dogs
arranged by the Swedish Kennel Club in Stockholm
in 2012. The workshop concluded that improvement
of health and diversity can be obtained by crossing
varieties and potentially by combining breeds that are
genetically related. No new breed should be created
from already existing breeds. New varieties may be
accepted, but should not be encouraged. Molecular
tools can be used to characterize breeds and varieties
and genotypes gathered in a common databank [7].

Screening results — open databases

Screening results (positive or negative) for phenotypic
appearance of polygenetic diseases should be available
in open registries. The results should be used to aid the
selection and combination of breeding dogs (art 4).

Screening should only be recommended for diseases
and breeds where the disease has major impact on
the dogs’ functional health. Screening should be
performed because there is a problem in the breed,
not just because a test is available. A growing number
of breeds are screened for hip dysplasia through the
last decades, even miniature breeds. If some of these
breeds actually have a clinical HD-problem, they
should be screened and the result used in selection and
combination of dogs. But if they do not have a clinical
problem, selection against HD might reduce the effect

of selection of other more important health issues in

the breed.

Selection of dogs for breeding based on individual
screening result for polygenetic diseases, where also
non-genetic factors have major impact on the screening
result, like HD and ED, haslimited effectin reducing the
frequency of the disease in the population[8,9,10,11].
Calculated breeding values, based on all available
pedigree and screening information, would be a
far better tool, provided that a sufficient part of the
population is screened. The FCI recommends that
breeding values based on screening results should be
computerised to facilitate selection of the breeding
stock not only on the phenotypic appearance, but
also by indicated genotype. As a general rule the
estimated breeding value for a combination should
be better than the average for the breed. Some kennel
clubs started this process years ago, and computerised
estimated breeding values for HD for several breeds are
available in open databases in the Nordic kennel clubs
[12,13,14].

Screeningforinherited eye diseaseshasbeen performed
in a lot of countries through decades. The education
of panellists as well as the routines and certificates for
diagnosis should be comparable world wide. In Europe
most countries are now using the international scheme
and certificate of the European College of Veterinary
Ophthalmologists (ECVO) [15]. All the results,
positive and negative, should be open to the public in
the database of the national kennel clubs.

During the last decade, a rapidly growing number
of DNA-tests for inherited diseases are becoming
available for dog breeders. These are of great value for
healthy dog breeding if they are used correctly. The
results should be used to prevent diseased offspring
being born, not necessarily to eradicate the disease.
Eradication of an autosomal recessive gene from the
population might have a strong impact on the breed
population, resulting in reduced genetic diversity.
It is stated in the FCI Breeding Strategies that dogs
shown to be carriers (heterozygote) for a recessive
inherited disease should only be bred to a dog proven
not to carry the allele for the same disease. The results
should be available in an open database, and dogs from
parents proven to be free from the specific gene should
be automatically be diagnosed as genetically free in the
database.

It is of uttermost importance to consider the total
picture of health status and other characteristics of the
dog, both for selection and for combination of dogs for
breeding. There are a lot of health issues that cannot
be diagnosed by DNA-tests or screening programmes.



Selection and combination

Only functionally and clinically healthy dogs, with
breed typical conformation, should be used for
breeding (art 2).

This is the most important guideline in dog breeding. If
this was the only rule for selection of dogs for breeding,
pedigree dogs would probably be healthier than many
breeds are today. It is, however, not enough that the
dog is functionally and clinically healthy, although this
is fundamental for every dog used for breeding. It does
not help that a dog is free from hip dysplasia (HD),
elbow dysplasia (ED), inherited eye diseases or other
screening diagnoses; if the dog is not functionally and
clinical healthy and without need of medication it
should not be considered bred from.

If close relatives of a dog suffering from an inherited
disease or functional disability are used for breeding,
they should only be mated to dogs from bloodlines
with low or no occurrence of the same disease or
disability (art 2.1). In order to fulfil this, it is of
uttermost importance that the breeders and dog
owners send veterinary reports to the breed club and/
or kennel club to identify dogs and blood lines which
have been diagnosed with inherited diseases. The
combination of dogs for breeding is just as important
as the selection of the individual dog. If there was
a rule that close relatives of the sick dog should be
excluded from breeding, both breeders and owners
might avoid reporting diagnoses of diseased dogs,
because reporting would result in elimination of alot of
healthy dogs from breeding. This will not improve the
health of the dog population, but might instead give
more problems because of unsuccessful selection and
combination of dogs. The FCI encourages focusing on
the selection of functionally and clinically healthy dogs
for breeding; don’t exclude too many healthy dogs, but
make combinations to avoid unhealthy offspring.

Mating combinations which from available information
increase the risk of serious diseases or functional
disabilities or impairment of the progeny should be
avoided (art 2.2). For a lot of diseases this is impossible
without cooperation and honesty among breeders.

Only dogs having a sound temperament, typical for
the breed, should be used for breeding. That is only
to use dogs that do not show signs of behavioural
disturbances in the form of excessive fear reactions
or aggressive behaviour in unprovoked situations the
can be considered everyday situations for the dog (art
2.3). The most important task of the dog today is to
be a companion dog, which can adjust and function in
the modern society. In a growing number of countries
breeds are banned as “dangerous breeds” There
might be dangerous individuals in many breeds, and

instead of banning breeds, the FCI encourages every
member country to ban dangerous dogs, or dogs
with an unsound temperament, from breeding. No
breed accepted by the FCI should be dangerous as a
breed; it is never normal for a breed to be dangerous in
unprovoked everyday situations!

Genetic diversity

To preserve, or preferably extend, the genetic diversity of
the breed, matador breeding and heavy inbreeding should
be avoided. Mating between siblings, mother to son or
father to daughter should never be performed (art 3).

There has been much focus on inbreeding in pedigree
dogs during the lasts years. There is absolutely no
doubt that heavy inbreeding increases the risk of sick
offspring and also the risk of loosing genetic diversity
within the breed. The FCI states that mating between
siblings, mother to son or father to daughter should
never be performed. But mating of half-siblings
or even cousins might in some cases be heavier
inbreeding than between siblings, because inbreeding
might have been performed through generations. The
Norwegian Kennel Club forbids any combination with
an inbreeding coefficient > 25%, calculated from a
pedigree of five generation.

To avoid matador breeding, the FCI recommends that
no dog should have more offspring than equivalent to
5% of the number of puppies registered in the breed
population during a five year period (art 3). If too
many dams are mated to a single stud dog, the gene
pool will drift in that dog’s direction, and the result will
be aloss in genetic diversity in the breed. Strict rules in
breeding programmes might easily encourage matador
breeding. Loss of genetic diversity results in a dramatic
reduction in the possibility of progress in breeding and
increase the risk of concentrating undesirable genes in
the population. Popular sire syndrome is probably one
of the most serious “diseases” in modern dog breeding
and a threat to animal welfare.

More than 350 different breeds are recognised by the
FCI. This large number implies breeding in many small
populations, where each breed constitutes a relatively
closed genetic pool[4]. The selection for specific
characteristics, working abilities and other behaviour
traits has resulted in reduced genetic variation within
the breeds. Many of the breeds originate from a small
number of founder dogs, resulting in an effective
population size which is much smaller than the census
population size[S]. In addition, many breeds are
divided into sub types or varieties due to coat colour,
hair length, size etc, which are kept as separate breeds
without allowing interbreeding the varieties, resulting
in even smaller gene pools.
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Breeding should be carried out in such a manner that
it promotes the health and wellbeing of the progeny,
aswellas the welfare of the bitch. Knowledge, honesty
and cooperation, both on national and international
level, is basic in healthy dog breeding. Breeders
should be encouraged to emphasize the importance
of the combination of dogs as well as selection of the
individual dog to be used for breeding [1].”

Both as veterinarians, show judges and dog breeders,
many of us have dedicated lots of years of our life to
animal welfare, which is the fundament for healthy
dog breeding. There is no doubt that heavy inbreeding
through generations and breeding for unhealthy
exaggerations has a major impact on animal welfare!

To ensure the health and well-being of pedigree dogs,
genetic diversity needs to be preserved, or preferably
extended. The selection of unhealthy genotypes should
be discouraged and exaggeration leading to health
problems should be avoided. All kennel clubs, judges
and breeders as well as the veterinarians, must be willing
to accept their responsibility for the existing problem:s,
and work together in cooperation to maintain and,
if necessary, improve the health of pedigree dogs. It
must be basic in every breeding program that only
functionally and clinically healthy dogs should be used
for breeding - this is simple common sense.

Rules and regulations

During the last years a growing number of European
kennel clubs have made an increasing number of rules
and regulations for dog breeding, mainly concerning
hip dysplasia (HD), elbow dysplasia (ED) and other
skeletal disorders, eye diseases and diagnoses based
on DNA-tests. However, despite the good intentions
for improving health through strict regulations, the
results can often be harmful to many breeds. Too heavy
restrictions promote too heavy selection - leading to
matador breeding, inbreeding and decreased gene
pools. The result might be an increased number of
unregistered dogs with no health policy at all. Strict
rules against certain diseases mayalsolead toanincrease
in other serious diseases, which cannot be detected
through screening tests or DNA-tests, consequently
not being subject for eradication programs.

The Norwegian Kennel Club (NKK) has chosen
another way to promote healthy dog breeding:
recommendations, education and cooperation with
the breeders and breed clubs. It is our true belief that
this is far more beneficial to the dogs’ health and
welfare than heavy restrictions. The goal in modern
dog breeding is that all dogs shall be functionally
healthy, with a construction and a mentality typical to

the breed, and will live a long, healthy and happy life.

In other words, the goal is less work for veterinarians
in treating inherited diseases or diseases due to the
improper management and raising of dogs. This should
be a common goal for all breeders, regardless of breed
or nationality.

The basis for action to enhance canine genetic health
should be an integrated consideration of severity,
prevalence, inheritance and detection (e.g. ability to
identify diseased/affected/ carriers) of disorders, along
with the availability of effective control or prevention
programmes that can be monitored [2,3].

FCI Breeding Strategies

As a world wide organisation, the FCI (Fédération
Cynologique International) has focused on the
responsibilities and the possibilities to improve the
functional health of pedigree dogs in large parts of the
world. In February 2010, the FCI General Committee
approved the Breeding Strategies as proposed by the
FCI Breeding Commission in cooperation with the
Scientific Commission [1]. The main points of the
Breeding Strategies are discussed below.

Education of dog breeders

Information and education of breeders are probably the
most powerful tools to influence dog breeding[3], and
are strongly recommended rather than strict breeding
regulations and stringent demands in breeding
programmes, which can easily result in reduced genetic
diversity in the breed as well as exclusion of excellent
breed representatives and reduced cooperation with
conscientious breeders. The national kennel clubs are
encouraged to conduct education programmes for
breeders, preferably on annual basis.

The Breeders’ School of the Norwegian Kennel Club
(NKK) was established 25 years ago, and consists of
two week-end courses, arranged in 11 cities throughout
Norway. There is no obligation for breeders to attend;
itis all done on voluntary basis. The idea is to make the
seminars so attractive that both experience breeders as
well as people who want to start breeding will attend
the seminars because they want to learn, not because
they are forced to come. This has been a great success,
with 100-200 participants in each course. The main
subjects are genetics, inheritance, health, selection and
combination of breeding dogs as well as reproduction,
obstetrics, paediatrics, responsibilities, rules and
regulations, all with a strong focus on animal welfare.
No breeder wants to breed diseased puppies. It’s up to
the kennel clubs and breed clubs to give the breeders
education and support to help them reach their goal of
breeding healthy dogs.



Healthy breeding, healthy judging -
common sense

Astrid Indrebg, DVM, PhD

Norwegian Kennel Club

Norwegian University of Life Sciences, Faculty of Veterinary Science

2008.

Astrid Indrebe, DVM, PhD

« Graduated from the Norwegian School of Veterinary Science in 1979.

« Associated professor at the Norwegian School of Veterinary Science,
Department of Obstetrics and later the Department of Companion Animal
Clinical Science, until 1996.

« PhD in obstetrics in 1991.

«  Employed by the Norwegian Kennel Club (NKK) in 1996, as veterinary
scientific director and head of the Health Department.

«  Adjunct professor in obstetrics and pediatrics at the Norwegian School of
Veterinary Science, Department of Companion Animal Clinical Science since

«  Author of the veterinary handbook Obstetrics in Dogs and Cats (in
Norwegian) and approximately 25 scientific publications, mainly in obstetrics,
paediatrics and hereditary diseases.

«  Speaker in these topics in several scientific international and national
congresses and seminars, as well as in universities

« Author of several books and articles for dog breeders concerning health,

breeding and genetics.

« Apopular speaker in international and national congresses and seminars for
dog breeders, as well as teaching in the NKK Breeders Education since 1992.

«  Teaching at NKK Judges education since 1992, mainly about genetics and
functional anatomy. Author of several books in judges’ education.

President of FCI Breeding Commission 2008 - 2016.

FCl international show judge since 2005, and have judged on many continents
Breeder of Newfoundland dogs for 30 years.

Since 2016, enjoying life as a semi-retiree and special adviser for NKK

Introduction

During the last decades, there has been a growing
public focus on health and welfare in dog breeding.
It escalated with the BBC programmes Pedigree dogs
exposed, which sent out strong warning signals of
what was going on in the organized dog world (2008,
2011). These programmes were important wake-up
calls for the entire dog world. There has been major

improvement in many aspects since then, but still there
is along way to go in order to fulfil the goal, stated in the
FCI Breeding Strategy, approved by the FCI General
Committee in 2010: “The goal in dog breeding is
functionally healthy dogs with a construction and
mentality typical to the breed, dogs that can live a
long and happy life for the benefit and pleasure of
the owner and the society as well as the dog itself.
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But Rita was not just a schnauzer breeder and judge...
She was so much more than that !!!

Rita was one of the founders of the Israeli GSD and
Sighthounds clubs and “responsible”to the bestimports
of top quality dogs to start good breeding, she added
Greyhounds into her breeding with great success in the
showrings.

She and Zeev were the first Israeli all breed-judges who
traveled and judged around the globe from the 70’s, she
published a lot of articles in the canine magazines in
Israel, Finland, Switzerland and Germany, she run rich
network of communication with breeders and judges-
typing her letters on small “baby Herms”type writer...
Rita's relationships with breeders around the world
helped her tie the connections between them and
Israeli breeders — pre internet era!... good breeding
dogs were imported, new breed clubs were established,
canine studies were started, big International dog
shows were carried. the 70’ and 80’s were the golden
days of the Israeli kinology. The IKC with Zeev as its
president hosted the world dog show in Tel Aviv in
1987.

Rita was excellent clinician in her private veterinary
clinic. She mentored veterinary students into their
profession - long before the establishment of the
Veterinary school here, introduced X-ray screening
programm to eliminate Hipdysplasia umong GSD
(with Prof Uri Bar Guy), published the first articles
about Spirocerca Lupi infestation in dogs in Israel. She
gave hand to every breeder in a lot of breeders — her
advice and assistance were so valuable.

But above all she was the greatest mentor ever to new
judges here. It was a great joy for her to transfer her
knowledge to young people and to promote them.
She identified and supported the young generation
of judges into their training, with a lot of enthusiasm,
dedication and special ability to teach judging skills....
no wonder most of the Israeli dog judges see her as
their Mentor in judging.

Rita was so much more than that -smart, intelligent,
humble, full of knowledge in history, art, theater,
cinema. archeology, literature ....it was so enriching to
be with her.

Her breeding skills were so refreshing — great
knowledge and curiosity on one hand and open mind
and great common sense on the other. For years she
consulted the breeding in the GSD club as well as in
the schnauzer and sighthounds clubs, and mostly she
promoted breeders into better understanding and
breeding healthier dogs.

For her outstanding achievements and activity she was
honored by the IKC and the city of Ramat Gan, where
she lived and worked for 50 years.

The last 1S years she struggled very bravely and
honorably with Parkinson’s disease. In her own special
way she decided to withdraw from her professional life
...and later from life itself.

She touched along her life so many people and she still
lives in our hearts.

It was my greatest privilege in life to walk with her in
the last 45 years.

Zafra, Shkedi (Bar Luz kennel) and Rita
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Dr Rita Trainin R.1.P.

19/9/1939-

10/3/2017

Dr Zafra Sirik

Dr Zafra Sirik

General surgeon — graduate of

dog judge, chair of the Israeli

the Medical school of the Hebrew
University of Jerusalem. All -breed

sighthound club 1996-2016, active
member in the IKC since the 70s.
But mostly student and friend of Rita

Dr Rita Trainin was undoubtedly the most prominent
person in the Israeli Canine world since the late 60’s.
Born in Tampere Finland. during the war the family
spent time in the village where she found a lot of
interest in animals. Back in Tampere she started to
show her Fox-terrier “Rexi’in shows. together with
her neighbor friend Janiki Steinbook she was active in
the working dog club in Tampere, even edited hand-
writing dog magazine ...

Moved alone to Israel after graduating high school.
Studied 1 year chemical engineering in Haifa and then
moved to Bern Switzerland where she completed her
veterinary medicine school. She married Zeev Trainin
also veterinary student from Israel , their eldest son
Guy was born in Bern. Younger daughter Hadas was
born later in Israel.

In Bern she was active in the GSD club and qualified
as GSD judge as her first breed. Meeting Dr Hans
Raber (Barbanera schnauzers) introduced her to the
schnauzer world. Schnauzer was the second breed in
her qualifications as a judge.

In 1966 they moved back to Israel with 4 black standart
schnauzers — Int Ch Carla Barbanera (Noa), her
son later Isr Ch Niw Barbanera, her daughter Kaya
Barbanera and Quinta Barbanera. They were the
foundation stock for her famous BAR -ZAKAN kennel.
“when I arrived to Israel I was surprised not to find
“canine desert”, there were local clubs, stud book and
canine activity. We suggested the idea of breed clubs -
like in Europe — in order to support the breeders and to

tie relations with European breeders. It was my upmost
task to assist anyone who wants to become more
professional ...”she told much later in life when she was
nominated as Honor member of the IKC in 1996.
After few months they established the first breed club
in Israel - the Israeli Schnauzer club. Against a lot of
opposition of the IKC at that time since they believed
in local clubs and not breed clubs. It needed a lot of
courage and belief to go against the stream — and Rita
and Zeev had it!

Strong relations were kept between Rita and Dr Raber,
and nowonder he was the firstjudge to be invited for the
first ever schnauzer club show held on 7/10/1967 ....
The schnauzer club grew in the 70’ to become very
familiar good spirit club due to Rita and Zeev’s vision.
Rita’s brother - Israel (Ila) Briman who owned Niw,
was the chairman of the club for several years. But she
was no doubt the engine behind.

The 70’s and 80’s were the golden years of Rita as
schnauzer breeder and for her achievements she got a
special recognition from the PSK in Germany.

Rita was very open minded breeder, and her schnauzers
had good temperament, correct quality of coat and
beautiful heads and expression.

In Israel she never sold puppies... They were given
to family members and to friends who became soon
like family... She used to have most of the litters in
her house. In the first 10 years she had about 37 litters
and 172 puppies.... Most of them came to shows and
became champions.
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Program:
08:30-09:00 - Get together and refreshments
09:00-09:10 - Opening - Prof. Zeev Trainin
09:10-09:30 - Dr Rita Trainin R.I.P. - Dr. Zafra Sirik
09:30-10:10 - Healthy breeding, healthy judging - common sense -

Prof. Astrid Indrebo - Norway.
10:10-10:50 - Breeding and feeding for Canine Orthopedic health -
past, present and future - Prof. Ake Hedhammar , Sweden
10:50-11:20 - Coffee break
11:20-12:00 - Future challenges around dog breeding -
Prof. Gregoire Leroy, France.
12:00 -12:40 - The significance of early genetic screening
among working canines - Dr Gila Kahila Bar-Gal, Israel

12:40 - Closing Remarks—- Prof. Zeev Trainin

Editor: Dr Zafra Sirik
Graphic design: Eytan Hendel
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Canine Seminar

In memory of Dr Rita Trainin, R.|.P.

Friday 8/9/17 , in the Beit Dagan auditorium
of the Koret School of Veterinary Medicine,
The Hebrew University of Jerusalem






