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The Polish Lowland Sheepdog (PON) is a relatively new breed, included in a planned breeding
programme since the middle of the 20th century. The first standard of the breed was
developed in 1956 and remains the same today, with some minor changes. Without any
doubts, throughout the first decades, it was dr. Danuta Hryniewicz ('z Kordegardy' kennel)
who made the major contribution towards this breed’s development.
She chose stock for breeding with good anatomy, health, and good temperament, and she
often used inbreeding. This way, she developed a balanced population in a relatively short
period of time. With increased knowledge and breed development, the pedigree dog breeder
today faces emerging requirements for breeding.
A fulfilment of dreams is a dog, which apart from the ideal standard appearance and
temperament, is healthy, which often is or can be proved by health test results, both in terms
of clinical and genetic aspects. In this essay, which is a review of knowledge about PON test
results, we tried to present only the information documented in the form of research and
published papers.
We want to convince you that PON breeding is not only about getting health/genetic
certificates but about analysing the knowledge on the individual dogs and their ancestors and
trying to predict the outcome of their breeding, sometimes taking some risk to get the perfect
PON.
Worldwide, there are different eligibility criteria for breeding PONs, these are based on
studies in hip and elbow dysplasia, eye diseases, heart and thyroid. In Poland, the only health
scheme under the jurisdiction of the Polish Kennel Club is for monitoring hip dysplasia. Hip
dysplasia occurs in all dog and cat breeds, however it is a major orthopaedic problem for large
and giant breeds.
Despite a long history of trying to prevent hip dysplasia, and only using PONs who are free
from this defect, HD still occurs. The exact genetic cause of dysplasia is unknown, but
polygenic inheritance is suspected, although all specialists emphasise the importance of
environmental impacts on the development of this defect, ie. inappropriate nutrition,
excessive exercise (especially in young dogs), individual growth rate and hormonal status.
The severity of clinical symptoms is not always in line with the x-ray image. In addition to the
description and evaluation of the x-ray, the positioning of the dog may also influence the
result. Due the size and weight of PONs, those affected by hip dysplasia are rarely seen with
mobility problems but we must be aware of the probability of osteoarthritis development in
old age.
Due to different HD evaluation systems in different countries and the different criteria of
breed clubs, statistics are not always comparable.
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In Poland, PONs which are allowed for breeding, are those with hip score of A or B, (and C for
females). In Sweden, A and B. In the Netherlands, Belgium, Finland and Germany A, B and C.
In the USA, the hip dysplasia scheme is not compulsory, but if screened, then the Excellent,
Good and Fair results are accepted. According to the OFA (Orthopaedic Foundation for
Animals) up until 2014 there was 15.5% HD ‘affected’ out of 536 PONs scored, which ranked
the PONs on 65th place. In the UK, hip dysplasia is not mandatory (** see note and end – ed),
the decision on using a particular dog/bitch is left to the owner. The average score for the
414 PONs examined by 2012 was 16 (with a range of 5 to 60), which means they fit in the
good range of results (Source - BVA). However, among 738 pons screened in Finland in 19882014, results of A and B were 27% and 30%, respectively, while 43% was dysplastic results C
and D.
Many vets and breeders believe that in everyday life the degeneration of the elbow joint is
more cumbersome for the dog, than hip joint degeneration. OFA statistics (1.2%) and Finnish
koiranet (4%) shows that elbow dysplasia is not a problem in PONs. Also in Poland from 133
PONs x-rayed there was not a single case of elbow dysplasia (Narojek et al., 2008).
The data about heart decease statistics in PONs is limited. The OFA database shows that none
were affected by any heart disease. Some PONs in Poland were seen with bradycardia (slow
heart rate) without changes in heart and circulatory disorders, which could be characteristic
to the breed (Paslawska et al., 2009). Some veterinarians suggest that the PON is a
predisposed breed to persistent Ductus Arteriosus (Bednarz, Niziolek), although there is no
accurate evidence of the prevalence of this defect. The only article of dr. Magdalena Garncarz
(2008) describes 16 cases of persistent Ductus prevalence in dogs studied at the Warsaw
University of Life Sciences, among them was one PON puppy. It should be noted that the
condition is one of the most common congenital heart defects in dogs. Two PONs were
diagnosed with heart murmurs, without symptoms of heart failure, in a survey of the British
KC and British Small Animal Veterinary Association. Some breeders declare having certificates
of ‘free from genetic heart defects’ or ‘free from defect of congenital and acquired heart’
issued by some veterinary cardiologists. It is important to remember that even when the

parents are cardiology certified, puppies with heart disease can still be born. At the same
time, routine puppy health checks during vaccination helps to detect abnormalities in the
heart.
Just as in humans, diabetes seems to be perceived as a civilisation disease that affects our
four legged friends. It can be insulin resistant in obese dogs, and can reveal symptoms of preexisting diabetes. The Royal Veterinary College in London lists PONs, Samoyeds, Tibetan
Terriers and Cairn Terriers as some of the most diabetes-prone breeds. The Royal Veterinary
College states that the clinical development of diabetes in PONs mostly occurs after 6 years
of age. In dogs, the most common type is diabetes mellitus type 1 (insulin-dependent).
Prof. Winnicka (2005) in her book ‘The reference values of basic laboratory research in
veterinary science’ says PONs tend to have raised levels of glucose in the blood. Prof.
Lechowski goes further, suggesting the PONs is a diabetes-prone breed. One of the few
instances of scientific evidence on the issue of diabetes in this breed is a diabetes ketosis
description in PON (de Causmaecker et al., 2009). The core of the genetic diabetes
predisposition is many different mutations of genes that are inherited (Catchopole and co
2013). Observing distant relationships in ancestors in PONs suffering diabetes in Poland
suggests it might be a genetic disease.
Another endocrine problem encountered in dogs is hypothyroidism (autoimmune thyroiditis).
In PONs, not one case was detailed, however statistics show that 2 PONs (9.1%) out of 22 PON
respondents, had thyroid problems, and in the subsequent 2 dogs diagnosed, the results were
wrong. In the Nordic countries, the study of thyroid function is compulsory prior to breeding.
For the diagnosis of this condition, the presence of TgAA (antibodies) and T4 and
TSH hormone levels are checked. Increased levels of antibodies TgAA could possibly be an
early sign of lymphocytic thyroiditis, but also the TgAA could be observed in 15% of healthy
dogs, as well as 25% of dogs with diseases not thyroid related. The studies are usually
performed diagnostically, a certified healthy puppy may still develop hypothyroidism in the
future. Also, when it came to gland tissue damage in older dogs, TgAA antibody titer might be
low, which will lead to false conclusions.
Eye examination is recommended throughout a dog’s life and prior to use for breeding
purposes. In PONs most breeders focus on Progressive Retinal Atrophy (PRA), but we must
not forget that this is not the only disease affecting their eyes. Most cases of PRA in PONs are
diagnosed at older age (when they are 9-10 years old) when the animal is past its reproduction
age.
Genetic testing
Our knowledge of genetic tests is expanding. The whole dog’s genome was discovered in
2004. We can expect that with the knowledge of the genetic code of the dog, the number of
available genetic tests will increase. Currently 80 different DNA genetic tests are available all
over the world, detecting mutations responsible for genetic diseases of dogs, and this number
will continually increase (Mellersh, 2012).

The question is whether to blindly follow test results? Breeding from pedigree dogs means a
selection process which results in reducing genetic diversity. Limitation of genetic diversity in
pure bred dogs is associated with two main bottleneck events (Fig.1). The first is the
domestication of dogs, then the formation of the various breeds - using a limited number of
breeding males, inbreeding and the selection of animals with desirable phenotypical traits
that match the standard, all result in reducing the gene pool (Farrell et al., 2015). Excluding
breeding stock from a breeding programme, despite their good health and beautiful body
type simply because of unsatisfactory genetic test results can cause a further narrowing of
the genetic pool. Based on the effective population of the breed, the British KC (2015) found that the PON breed is at risk. Therefore, Dear Reader and Breeder, please, do not take
presented tests as necessary prerequisite, but rather as an opportunity to gain additional
information about breeding stock.
fig.1. The bottleneck effect in evolution
There has been much recent research in genetic testing to
identify the mutations responsible for the tail length gene,
chocolate colour or genetic diseases for example - PRA, and
NCL which helps to determine how our breed develops and
whether a dog is a genetic disease carrier. Due to the
pressure of breeders and owners, eyes are the most
screened.
Although eye problems in the breed are not only limited to
one disease (Ross 2015), in recent years PRA has roused the
greatest interest. PRA is present in more than 100 breeds
of dogs and has been identified with 24 mutations in 18
genes that lead to retina changes in at least 58 dog breeds
(Miyadera et al., 2012). Doctor J. Garncarz diagnosed PRA
in polish PONs a few years ago. In 2013, there was
information that the mutation of rcd4, detected in Irish
Setters, is also responsible for PRA in PONs. This has
resulted in the use this test in our breed widely. Recent
Swedish-American studies show, that in the majority of
PONs (91%) the mutation for PRA is the C2ORF71 gene
(Svensson et al., 2015).

PRA in PONs is referred to as a slow developing (late) onset PRA (LOPRA), (Downs et al., 2013).
The rcd4 mutation is recessive, ie. the development of the disease occurs in dogs with two
copies of mutation (+ / +), while the PRA is not present in the carrier (+/-) and free of mutation
(-/-).

Availability of the test in many laboratories (Laboklin, Ofa / University of Missouri, Optigen,
AHT, the Genome evg molecular diagnostics) led within a few months to the popularisation
of these tests in PONs. In OFA’s breed rankings December 2014, PON was first in terms of
percentage of dogs with a mutation rcd4 (28% of dogs with genotype "+ / +" from among 153
respondents). Among the gene and the PRA test for the PON (facebook) there are
accumulated test results for rcd4 for 404 pons (12% + / +, +/- 43%, 45% - / -) (K Jasica). Still,
we find in cases over 10 years, in ophthalmic examination, no characteristics of PRA, although
the result of a genetic test rcd4 is "+ / +". This raises the question about the reliability of the
test, or it can be explained by a very late development of PRA. Currently dr. Mellersh, at the
Animal Health Trust in the UK, is conducting research on a number of ophthalmic diseases
using genetic material collected from PONs exceeding 9 years.
Tail length. A short tail is a generally desirable feature in pons. Once docking tails was banned,
PONs were seen with different lengths of tails. There are PON breeders and owners who like
PONs with long tails, but also there are some, who aren’t keen on PONs with tails. The
problem with a long tail is that PONs carry it in different ways and this can affect the
proportions of the PON at shows. The length of the tail in most breeds (including PONs) is
associated with mutation C189G (C295C) of T gene (Gruszczynska et al., 2013). Short tailed
dogs are heterozygous (C/G), while the recessive homozygous C/C have long tails (Table 2).
The dominant homozygous wasn’t found in various breeds so far, suggesting lethality. A
Finnish study confirmed genotype C/G in 18 (64%) of short-tailed PONs (Hytonen et al., 2008).
While in Poland, 43 pons out of 61 (70%) were heterozygous, while 18 (30%) were recessive
homozygous C/C (Gruszczynska et al., 2013).
Table 2. Inheritance of short tail in pons.

None of the dogs had genotype G/G. This raises the question of dying embryos G/G during
embryonic development, but the analysis of an average litter size does not confirm this.

Gruszczyńska and collegues (2013) found a slightly lower average number of puppies (4.3 ±
2) in 23 litters of pups resulting from the pairing of two short-tailed PONs in relation to that
of two long-tailed PONs (5 ± 0.9) and two PONs of varying length of the tail (5.3 ± 1.9), but
these differences were small and did not have statistical justification. In the 90s, a similar
analysis by G. Pindera (1989), concluded that the litters with puppies with congenitally
shortened tails are numerous, and in particular, often with a greater number of females in
them.
However, despite these suggestions and the opinions of many breeders (personal contact
with Mr de Francesco), some foreign clubs do not accept the breeding of two short-tailed
PONs. Genetic research on the length of the tail can be easily performed in commercial
laboratories, including Laboklin, Genome and DDC veterinary.
Chocolate colour
In addition to lovers of short tails in PONs, there are also admirers
of the chocolate PON. This colour is a recessive mutation therefore
chocolate PONs being recessive homozygous (b/b) are quite rare.
A PON who carries the mutation (B/b) but isn’t chocolate in colour
is generally easy to test now (e.g. Laboklin).

It is worth mentioning other rare problems that have been described in PONs. One of them is
neuronal ceroid lipofuscinosis (NCL or Batten disease), the genetic background of which is
unknown. Prof. Narfstrom (2007) described the course of this disease in 9 PONs from Sweden,
where 6 of them were sired by the same male, and the others were related. NCL is a disease
involving both fat and protein deposition in neuronal tissue. Affected dogs showed symptoms
of aggression, motor astigmatism and blindness.
In 2004, prof. Slebodzinski described the treatment of a PON affected by Franconi syndrome,
associated mainly with abnormal kidney function. An interesting case was described in the
USA, in puppies a few months old and from one litter (Kaczynski et al., 2012), where signs of
hypothyroidism appeared. The symptoms were gone after few weeks, which suggested iodine
deficiency.
Many older PONs develop cataracts, which is common to other breeds, however no research
is currently being conducted in this area. In breeds such as Staffordshire Bull Terriers, Boston
Terriers and Australian Shepherds the mutation HSF4 is cited as being responsible for genetic
cataracts (Mellersh et al., 2006).
To get a healthy dog, with the desired appearance we must remember that it is not only the
genes which count, but also where and how the dog will be raised, where they will live, what
they will eat and what level of physical activity they will have (Fig.2)

Fig.2. Ideal PON Balance between genetics and the
environment.

Responsible breeding.
Blaming breeders for hip dysplasia or diabetes in particular dog is a mistake. Often, these may
occur through the inadequate care of the owners. The role of the breeder is to find a balance,
the ‘recipe’ for a good breeding programme - to produce beautiful and healthy dogs. Too
rigorous a selection may lead to a huge narrowing of the genetic pool and the situation, when
there will be just one or two breeding lines, which in the near future may be fatal for the
breed. Breeders selecting their stock solely on currently available genetic tests, may then
develop an accumulation of recessive traits and other defects, yet undiscovered (Epplen,
2015).
Schapendoes are an example, a breed which appears to have kidney problems after
eliminating gPRA. It is also known, that another mutation responsible for cone and rode
dystrophy of the retina (CRD) in Wire-haired Dachshunds (same observed in humans) is also
associated with genes that determine normal kidney function (Wiik et al., 2008). OFA warns
breeders not to overestimate genetic test results. The test result should only be one of many
factors in a sustainable breeding plan. Preferred genotypes in breeding should be
heterozygous dogs, which will lead to breed development and, at the same time, will lower
the risk of genetic defects using high rate of inbreeding. Therefore excluding PONs that are
rcd4 carriers (or affected too) and very often beautiful and healthy examples of the breed,
will lead to an impoverishment of the gene pool of the breed.
Keep in mind that most diseases or traits are polygenic and an important role is played not
only by genetic factors, but also environmental conditions. Genetic testing is the most
effective method of identifying less common monogenic defects, it should not be treated
arbitrarily, but rather as an aid in a breeding programme based on selection of bloodlines,
inbreeding and pedigree (ancestry), (Farrell et al., 2015).

Inbreeding? Indeed. Wise inbreeding can lead to a heterozygous increase and frequency of
rare alleles (version of a gene), key to the genetic diversity of the breed (VDH Dog Health
workshop, 2015). VDH experts are emphasising outbreeding (out crosses) will not reduce the
incidence of genetic defects, but they will just appear randomly.
In addition, we have to be aware of the qualities needed in
breeding, such as libido, fertility and maternal instinct. A dog or
bitch having excellent test results, but not being able to mate or
raise offspring is worthless. The loss of the correct, desired breed
type may also be a huge threat, because what does it matter if a
dog has a number of health certificates if he will not look like a
PON?
This study, by quoting only reliable and scientifically proven data, shows how consistent and
healthy a breed PONs are.
The cited literature is available from the authors.
Ends

