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English translation
The polygenic inheritance of dilated cardiomyopathy (DCM) in dogs (GSD, Dobermann, Irish
Wolfhound, etc.) and breeding countermeasures by Dr R Haberzettl
In 1990, Haberzettl served as Breed Warden for the East German Dobermann Verein, the same
year that the East and West German Dobermann Verein were reunited. He bred Dobermanns
from 1970 until about 1990. He was an active member of the SV and an ardent breeder of
German Shepherd Dogs.
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1. Introduction
The incidence of DCM In the German Shepherd Dog (GSD) is currently not as common (5 , 34), in
comparison to the Dobermann (above 40%), Irish Wolfhound (below 30%), Boxer, Great Dane,
Newfoundland and other breeds. Symptoms are either a rapidly fatal weakness of the pumping action of the
heart, which is based on an abnormal enlargement of the heart (congestive heart failure) and can occur in a
puppy (33c) and in a young dog, and / or sudden cardiac death after acute heart rhythm disturbances –
especially in Boxers and Dobermann (34). A cure using drugs is not possible, only a slowing of the
progression of the disease with early diagnosis and a postponement of death by improving the quality of life.
Intensive breeding programs in Germany, have taken place for several years, to combat DCM in the Irish
Wolfhound and the Boxer (4, 10). In 2006, a breeding program will begin by the German Dobermann club of
the VDH. As a result of decades of disregard by those responsible for the breeding programs (with no timely
testing of all breeding animals in the phenotype and the absence of a congenital defect statistics and a
breeding plan), the frequency of these hereditary defects will increase, as shown in a strong increase in DCM
for the Dobermann from 1989 until 2004.
From large U.S. studies of all breeds (4, 32, 34, 35), there was an acceptable incidence of DCM (prevalence)
of less than 1%.
DCM in the GSD is still relatively rare, but in the control of hereditary diseases of the joints of the hip and
spine (spondylosis, CES, etc.) there is an unacceptable breeding stagnation. In the area of reproduction
(progesterone – insufficiency and cryptorchidism), a threatening rise in genetic degeneration shows due to a
complete lack of recording of these genetic defects. Similarly, hereditary spinal disorders are not recorded in
the SV.
How should breeders improve these poor genetic health conditions?
Hereditary progesterone deficiency (12) usually manifests itself with the dog coming into season 3 to 4 times
per year and during the gestation period a genetic and measurable progesterone decrease results in a partial
to complete necrosis of the embryos. As with cryptorchidism, both sexes can pass on this progesterone
disorder. Expensive veterinary hormone-therapy is not recommended for breeding females, due to them
passing on these hereditary defects to their offspring, and is immoral to the puppy buyers. The SV must
finally promote breeding on the advice of veterinary and genetic research with the goal of identifying, as part
of a health-oriented breeding plan, above average sires for responsible breeders in not only HD, but also
other more common hereditary defects in GSD (9, 10,12, 29, 35). Establishing and using hereditary breeding
statistics, for example, can easily reduce cryptorchidism. The detection of breed-specific hereditary defects
using a congenital database is a minimum requirement, at least for males with a high number of offspring,
exemplary practice has been taken by The German Clubs for the Hovawart and the Boxer.
GSD breeding animals are tested in the phenotype for HD and ED, but the SV breeding management
tolerates (desires?) preselection in HD through the pre X-ray in which part of the HD-breeding values (FV)
are manipulated downward (false positive, ie lowering of the ZW-value). It is not surprising that HD testing
has stagnated, as testing is time consuming.
My criticism of inadequate quality of the recording and control of hereditary defects in the German breeding
lines for the Dobermann and GSD is based on many years of breeding experiences.
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Four main objective and subjective reasons for the increase of mainly preventable genetic diseases in
purebred dogs are recognisable:
1. A careless disregard for the increase of diseases with an hereditary basis by the breeding organisations of
the breed clubs, a lack of genetic defects statistics, toleration of breeding using dogs with high hereditary
illness/defects (no effective health-oriented breeding management against the problem characteristics of a
breed).
2. Uncontrolled and unprofessional inbreeding or a toleration of inbreeding with ancestors (often beauty or
performance winners), who were burdened with an above average number of defective genes (= spoiled
breeding?).
3. Complex polygenic inheritance with a certain environmental influence (HD, Spondylosis, DCM, etc.).
Genetic tests are available only for monogenic inherited traits, polygenic features require inheritance
statistics to combat hereditary defects.
4. The partially late age of onset of hereditary diseases (DCM, CES, wobblers, underactive thyroid, breeding
animals with a specific disposition for bloat), which usually show a certain environmental influence. When the
diagnosis of the phenotype in these animals has been made, they have unfortunately, produced a large
number of offspring.
DCM in the Dobermann can occur at any age: in puppies (33c) and the young dog, in middle and old age.
DCM in puppies was also detected in the GSD (32) and in the Portuguese Water Dogs (4, 5). Despite large
increases in congenital heart disease and other hereditary defects in all European Dobermann populations
since about 1980, breeding organisations and many breeders have only reluctantly agreed to consistently
initiate breeding measures against the DCM. For ethical reasons, puppy buyers require these measures.
One of the ten-prevention measures (13d) for the rehabilitation of a breed is certified cardiac testing on all
breeding animals, to exclude already sick dogs, in the phenotype, of the proliferation of DCM genes.
Reasons used to avoid testing have been, the difficult testing effort, and the complicated mode of inheritance
for DCM. Also, significant environmental effects contributing to DCM have caused breeders to have
unjustifiable doubts for the heritability of the disease.
The polygenic mode of inheritance for DCM in the Dobermann should not be used by breeders as an
argument against cardiac studies, for example, the genes responsible for polygenic inherited hip dysplasia
(HD)are not the only genes to date that have been identified (7, 9).
The majority of previous studies on the Dobermann heart disease deal with issues such as veterinary
diagnostics and therapy (1, 6, 21, 33b, 33c, 34) for this hereditary disease, which is also triggered and
influenced by environmental factors (8). Questions about the inheritance of DCM were present mostly as a
side issue.
The main objective of this study is to gain new results on the inheritance, which are for genetic improvement
of heart health quickly available. For the success of breeding rehabilitation as part of a breed-specific
breeding plan it is essential for the common application of veterinary medical (diagnostic) plus animal
breeding measures (selection, inbreeding avoidance in DCM sick ancestors and strong DCM – sires, DCMinheritance statistics, new blood, breeding value for heart health Championship only to heart-tested dogs,
etc., see also 13d). A recent and thorough review of the literature can be found at Broschk and Distl (4, 5).
The globally popular Dobermann was in the 19th Century, a colourful mixture of different breeds and hybrids,
with good properties for personal and property protection (11). Genetic diversity has been of great benefit to
the health of the breed, and despite frequent close inbreeding there were few hereditary health problems
until 1960 (13b, 13c). The Dobermann was vital and durable – qualities, which can be seen up to the 1990s,
in the populations of Eastern Europe (eg in East Germany, Russia, Czech Republic). In these countries,
trained breeding managers under the control of universities, practised a thorough statistical congenital defect
detection, based on effective selection of breeding animals for all breed-specific genetic defects (13a).
In the Dobermann populations of North America and Europe during the 1970’s, DCM was a rare cause of
death and mostly diagnosed in older dogs. Due to severe inbreeding, and the lack of, or inadequate control
and selection of breeding animals for their heart health, heart disease in breeding dogs has spread unabated
at high speed (6, 13c). Breeding DCM-affected Show winners with the heart-healthy Dobermanns have
caused DCM in Eastern European dogs to very rapidly match those levels found in the Western European
and North American dogs.
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2 Materials and Methods
Three different data systems (A, B, C) are used in most studies of DCM diagnosis and inheritance:
A) DCM-age of death (through interviews with breeders and owners to determine diagnoses, partially
documented by veterinarians)
B) DCM-age disease diagnosed by veterinary cardiology and some follow-up tests
C) Rate of incidence of DCM and age of death with complete cardiological follow-up tests
Data system C is often edited due to objective difficulties, large study groups over several years to complete
testing. System B is most commonly used.
This study uses system A to obtain representative samples from a population. System A compared with B,
has three benefits:
1) With system A the recording of all ages before the onset of breeding (<2 years) and by the end of breeding
(> 8 years) is logistically feasible and reliable. In previously published studies with systems B and C, puppies
and young dogs, for example, are completely or partially missing. With system A, a once only registration of
death per dog is required.
2) Because of the softer inclusion criteria for test animals, partially higher animal numbers are available with
system A.
3) The number of statistically unreliable dogs with system A is usually smaller than with other systems.
Our own studies on DCM – inheritance is based on six data sources (1-6):
1) Questionnaire data on the deaths of 205 Dobermanns in 2003/2004
2) DCM-death case study of Prof. H. Kraft 1989 on 92 Dobermanns (comparative control)
3) Breeding data over three generations (P, F1, F2) between DCM-sick (West) and DCM-free (East),
phenotype and genotype, giving birth to litters from 1984 to 1994 and 2005
4) Data from studbooks and surveys from breeders, interviews with 40 breeders from 1998 to 2005, mostly
from Germany (partly also from Denmark, USA and other countries) about the death of influential breeding
animals and their offspring
5) Database produced by the breeder Detlef Schaumann, Berlin: pedigrees of 6 Generations, data on
matings, litters, longevity, disease, etc., from about 140,000 Dobermanns
6) Studbooks of German Dobermann Club from 1909 to 2003 and the DDR Dobermann Association from
1949 to 1990 with statistics of inheritance.
For the calculations of statistical significance, I thank Dr. Siegfried Kropf, a degree in mathematics at the
Medical Faculty of the University of Magdeburg. My thanks for the advice on the analysis of the study is Dr.
Monika Reissmann from the Institute of Animal Sciences, Humboldt University of Berlin and Prof. Dr. Ottmar
Distl, Professor of Animal Breeding and Genetics at the Veterinary School of Hannover.

3 Results and conclusions
3.1. INCREASE IN FREQUENCY OF PHENOTYPE DCM (prevalence)
In a representative sample from 2004, 95 of the 205 reported dead Dobermanns had died of DCM, which is
46.3%. Thus the German Dobermann has reached the level of incidence of the disease as that reported for
the North American population by O’Grady (4, 5, 21, 33c) between 44.7 and 63.2%. Unfortunately, O’Grady
did not record deaths of puppies and young dogs under 18 months in his sample (n 192 and n = 103).
Comparing the German sample from 2004 with the German sample from 1989 (24 of 92 Dobermanns DCMdeath = 26.1%) the results from 1989 to 2004, are significant (x2 Fisher’s exact test, P = 0.004 <0, 01) and
show an increase in heart death rate of 20.2% within 15 years. In the genotype of heart health, the
proliferation rate of DCM genes for all Dobermanns is estimated to be 80 to 100% , however, with a high
individual variation (see also Figure 6: Correlation between the individual dose of DCM genes and the age of
death after DCM).
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The 95 Dobermanns (54 males, 41 females) with death by heart disease in 2004 had an average age at
death of 4.4 years (1 month to 9 years), with a mean age at death 41 females (3.9 years) of the 54 males
(5.1 years). This gender difference may not be significant, the Irish Wolfhound (4) males had a lower age of
onset compared to females.
In the total sample of 205 Dobermanns that died with all causes of death, the mean age was 5.7 years (13d).
In 1989, the mean was 6.9 years (17).
3.2. Decrease in the DCM-ILLNESS AND AGE AT DEATH
Along with the increasing frequency of DCM-related death, the average age of illness and death from heart
disease for Dobermanns also declined – this is significant (x2 test, P = 0.019 <0.05).
More puppies and young dogs with DCM had become ill and died exclusively from heavily-affected genetic
parents. The decrease in the mean age of death with heart disease for Dobermanns in 2004 compared to
1989 is shown in Fig.1. After dividing the heart-dead dogs from 1989 and 2004 into three defined age groups
(short-lived 0-4 years, middle aged 5 to 9, long-lasting 10 to 14) a significant change in the age profile of
Dobermanns that died from cardiac death is apparent. Within 15 years the average age at death from heart
disease in 1989 fell from middle-aged to older dogs (74%) to predominantly younger dogs (less than than 5
years) in 2004 (55%). While in 1989, 39% of all cardiac deaths reported were over 9 years of age (long
lived). In 2004 only three of the 95 dead dogs heart reached a maximum age of 9 years.
In Figure 2, all causes of death are summarized in a comparison made between 1989 and 2004. In 1989,
30% (25 of 83) of all Dobermanns survived to an age of 10 to 13 years old. In 2004 only 17% (34 out of 205)
managed to survive to this age. This sharp decline in longevity within 15 years is significant (x2 test, P =
0.016 <0.05) and is clearly visible in Figure 2.
The various causes of death were registered with the following frequencies: DCM (46.3%), fatal bloat
(17.6%), cancer (11.7%), senility (9.3%), wobbler (4.9%), demodicosis (3.5%) joints (MD, spondylosis, CES
2.4%), several rare causes of death (haemophiliacs kidney failure, pancreatitis, intestinal obstruction,
poisoning, accident together 3.9%).
3.3 THESIS – REDUCING THE INHERITANCE OF DCM GENES
This thesis is based on the results of actual Dobermann breeding combinations between DCM-free
(phenotype and genotype) East German dogs and DCM-contaminated West German males between 1984
and 1994. These breeding results have the character of outcrosses and show evidence for the existence of a
complex polygenic (several to many heart-mutated genes) inheritance, similar to the case of human DCM
heredity and in the HD-inheritance of the dog.
Definition of thesis: If a Dobermann dog (dog 26 in Figure 3) with highly contaminated DCM genes is mated
for two generations with DCM-free females, then the paternal DCM genes in the 1st and 2nd filial generation
are so diluted that within those two generations the onset of the disease and the time of cardiac death is
delayed by several years (phase 2 and 3 in Table 1) In the F2 generation, the dilution of DCM genes was so
strong that DCM disease either did not or probably only occurred after the 10th year of age.
West German male number 26 (Fig 3) was born in 1984 and died at the age of 7 years with congestive heart
disease. His mother, the father of his mother, and 3 siblings of this dog also died of DCM between the ages
of 5 to 8 years.
Dog 26 was mated with the DCM free East German female (no 27) – after outcrosssing two half-breed F1
breeding males (No 35 and 38) died due to congestive heart failure at 9 years and 8 years of age. These
dogs are recorded in studbook documents for 1988-1994 were mated with a total of 64 DCM free East
German females (dog 38 produced 55 litters, and dog 35 produced 9 litters). In these litters a total of 396
puppies were studbook registered. Between 1994 and 2005 about 400 F2 dobermann puppies had been
born with not a single dog showing signs of DCM, due to the strongly diluted grandfather DCM genes. As of
2005, some of these dogs were already 11 years of age.
For this assessment, three breeding statistics have been considered:
1) the average life expectancy of the Dobermann population in 2004 is less than 6 years (5.7)
2) the average life expectancy of the Dobermann population affected by heart disease in 2004 is only 4.4
years.
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3) the prevalence of DCM in pre-1990 East German Dobermanns is <5%, the West German prevalence in
1989 was between 20 to 30% (26.1) and an all-German prevalence in 2004 was between 40 to 50% (46.3)
(See also Figure 8).
Pedigrees A and B shown in Figure 3 and 4 show the family relationships between DCM affected
Dobermanns used in breeding.
Male No.1 in Figure 3 was born in 1933 and became a world champion in 1935. Every European and
American Dobermann is now widely related to him due of his popularity, and strong inbreeding.
Dogs with a zero and a diagonal bar top right are either a puppy or young dog that died or was euthanised
before its first birthday after diagnosis of DCM phase 3, almost always by a veterinarian.
3.4. CORRELATION BETWEEN THE DEGREE OF DCM INHERITANCE AND THE AGE OF DEATH FOR
INDIVIDUAL HEART AFFECTED DOBERMANN
The hypothesis of polygenic inheritance of DCM is shown graphically in Figure 5 for general contexts.
Table 2 shows the same hypothesis applied to my findings and conclusions for the Dobermann breed. The
hypothesis of polygenic inheritance of DCM in Table 2 is based on results from Fig 6.
The correlation between the age of death of 42 Dobermanns and the degree of DCM inheritance (genotype =
heart health) is shown graphically. Depending on the frequency of becoming ill from DCM and their age at
death, 42 dogs were classified into one of four (0-3) DCM risk levels.
Of the 42 Dobermanns shown in Figure 6, 32 that died aged 4 to 14 years, had many offspring, whereas 10
dogs that died between the ages 2 months to 3 years had no offspring.
The DCM risk levels 0 to 3 allow breeders and puppy buyers to estimate the DCM risk for their own dogs and
their close relatives.
In Figure 6, the risk levels for breeding dogs with good (0 or 1), medium (2) or poor (3) heart health, can be
seen.
Dogs 1 to 4 (from 3 litters) died from DCM as puppies.
Dogs 10 to 13, despite a strong inheritance for DCM died when they were 10 to 13 years old. Here, it is
believed that early diagnosis and timely drug use, followed by a subsequent transfer of the sick animals in
confidentiality, deceived all breeders and puppy buyers because their heart-sick offspring sometimes died at
an early age in agony (agony breeding?).
Dogs 37-39 produced only a few offspring with heart disease.
The numerous offspring of dogs 40-42 were almost 100% heart-healthy.
3.5. DCM INHERITANCE FROM AFFECTED PARENTS AND INBREEDING COEEFICIENT OF PUPPIES
AND YOUNG DOGS
In 2004, a questionnaire was used to investigate: the breeding methods used (inbreeding, outcross breeding)
and the individual exposure of both parents to DCM genes for 95 Dobermanns that died of DCM, and 19
Dobermanns that died of old age (control), (See Table 3)
Almost half (47%) of all long-lived Dobermanns came from breeding between two unaffected parents, 42% of
long-life Dobermanns had one affected parent, and only two dogs (11%) came from inbreeding between
affected ancestors.
In contrast just 2 of the 95 Dobermanns that died of DCM (2%) came from breeding Dobermanns with
unaffected parents. Just two of the 95 dead (2%) Dobermanns came from outcrossing with unaffected
parents. In contrast, 42% of the dogs that died of DCM came from breeding with ill ancestry, 15% had one
affected parent and 41% came from two affected parents. Table 3 shows the total strong differences in the
genetic load between the parents of healthy and the parents of affected Dobermanns.
These results allow three recommendations for breeding:
1.) This shows a clear breeding potential to combat DCM by selection of dogs in the phenotype (heart test)
and genotype (breeding value for the health) and on the basis of a breeding plan.
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2.) The parents of long lived Dobermanns were clearly less affected by DCM genes compared to the parents
of the dogs that died of heart disease
3.) Both close and wide inbreeding on heart dead ancestors should be avoided by breeders in the future.
In addition to the questionnaire data we have separately looked at other investigations involving 20 puppies
and young dogs that died from heart disease, from 20 different litters (1991 to 2001) and calculated the
coefficient of inbreeding F (summarised in Table 4). We have looked for an answer to the question from
breeders “is it sufficient to replace inbreeding with outcrossing to prevent heart disease in offspring if both
parents of a planned litter show a high inherited load with DCM?” The answer is clearly no !
Three conclusions can be made from the results in Table 4:
1.) Just 2 of the 20 litters (10%) come from close inbreeding (F > 6.0)
2.) However 18 litters (90%) come either from unrelated breeding (7 of the 20 litters = 35%) or out of further
inbreeding (11 of the 20 = 55%)
3.) If a breeder wants to breed using a female which is loaded with DCM in the genotype but not (yet) in the
phenotype, it is not enough to breed with an unrelated male dog, it has to be a male that is able to strongly
pass on his characteristics towards the bitch, and the male is not allowed to be loaded with DCM genes. (or
only to minor extent)

4 Discussion
In addition to veterinary assessment of DCM in dogs, this first experimental demonstration of the decline in
the age of the Dobermann with death due to with heart disease in parallel with a simultaneous increase in
the DCM genes in the general population and in the breeding population is a completely new aspect of
animal breeding.
The new polygenic inheritance hypothesis assumes DCM sick Dobermann puppies possess the same
mutated DCM genes (alleles), as adult dogs with heart disease, only in a higher quantity or with more
mutated genes (quantitative effect of polygenic inheritance).
In Fig.7 the two real age profiles heart dead Dobermanns from the surveys of 1989 and 2004 (measured,
representative sample, see also Figure 1) combined with two fictional calculated frequencies of the DCMdeath, first in 1970 West Germany with the Dobermann population and secondly 2020 under the theoretical
assumption that a similar pace of growth runs of DCM genes from 1970 to 2020.
Up to 2005, European breeding organisations have made no centrally controlled breeding countermeasures
(eg, cardiac diagnostics and selection of breeding animals) to stop the degeneration process of rapid heart
health.
If this rate of growth continues to 2020, about 85% of all Dobermanns will be affected by heart disease.
Figure 7 shows that since 1970, an increasing proportion of young Dobermanns (0-4 years) die of cardiac
death (2004: 55%, Figs 1 and 7), a further 15% die at ages 5 to 9 years.
DCM in people so far has been linked to 17 genes (14, 25, 26). Some of these genes encode structural
proteins of cardiac muscle cells, some are also genes for functional proteins, and are extremely important for
the enzymes of energy metabolism in heart cells.
16 of the 17 human genes are located on 10 of the 23 human chromosomes. The dog has 39 chromosomes.
2 of the 17 human genes are located on the X chromosome.
This is a logical explanation for the frequent occurrence of DCM in the male sex of humans and dogs.
Furthermore, DCM genes in humans and dogs on the DNA of mitochondria (outside the nucleus) is
suspected (4, 5, 34), thus indicating a stronger maternal inheritance of DCM would result.
In 1989, to better understand the inheritance of DCM in the Dobermann, Calvert (6) postulated one dominant
(monogenic) autosomal inheritance with incomplete penetrance in phenotype. This hypothesis was for years
a good starting point. However, this hypothesis cannot explain the following ‘observations’ when breeding
Dobermanns and other breeds
1) A “recessive” offsplit of DCM sick offspring from phenotypically normal parents (eg in Figure 4, the
breeding pairs 68 x 69 and 59 x 60) is common in the breed and is a contradiction to the dominant mode of
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inheritance of Calvert (6) .
2) When DCM occurs in the Dobermann (and consistent with other breeds) (4.5) it occurs more frequently in
the males (about 70%) than in females (approx. 30%). With a pure autosomal inheritance there should be no
gender shift. It is also suspected in dogs as in humans, at least one DCM gene on the X chromosome.
3) In the Dobermann or the Irish Wolfhound, mating of DCM- sick with DCM-free parents produce offspring in
which no Mendelian (1st and 2nd Mendelian rules of monogenic inheritance) characteristics in DCM can be
seen. (22, 28).
4) The very high individual variation in the morbidity and mortality by age and genetically altered structural
and functional proteins in DCM in sick dogs cannot be explained by the mutation in a single gene.
5) In the breeding of the Dobermann, the greatly varying transmission intensity (= varying genotypes or
varying breeding value) for individuals as observed (Fig. 6) for DCM and for heart health cannot be explained
by the genetic effect of a single gene.
6) The triggering of DCM by environmental factors is rather low but significant, and the relatively high
heritability h2 of 58 to 64% on the Irish wolfhound would suggest a limited number of DCM genes. These two
findings open up an optimistic forecast for diagnostic methods (genetic testing) for the purpose of early
diagnosis of DCM in Phase 1 (Table 1) in dogs with DCM genes (= mutated DCM alleles).7) The old
(autosomal dominant monogenic) inheritance hypothesis has proven unfit to be an aid in breeding practice
for remediation of contaminated DCM dog populations.
Distl and Broschk (4.5) were able to exclude simple monogenic patterns of inheritance for DCM in Irish
wolfhounds in a convincing and comprehensive, multi-year study.
After biostatistical calculations (segregation analysis) for this highly affected breed (prevalence = 27.1% in
the mean age of 4.7 years, n = 997), they have ‘suggested’ a mixed monogenic-polygenic major gene model.
In addition to a major gene other genes are involved in the development of DCM. By calculating the relatively
high heritability values (h2 = 0.58 to 0.64), the authors present more evidence for the polygenic inheritance
of DCM in Irish wolfhound. These high IV values suggest a limited number of DCM genes, ‘improving the
chances’ for the general possibility of DNA tests for one or more major genes of DCM.
All polygenic inherited traits are characterized by low to high environmental suggestibility (13a, 18, 22, 28,
35). Monogenic inherited characteristics usually have no environmental susceptibility. The significant but
not high environmental suggestibility of hereditary disease in Dobermann DCM (8, 13d) is therefore another
important indication of a polygenic trait. Heart stressful environmental factors in Dobermanns with a highload hereditary DCM (genotype), can cause an earlier heart disease phenotype.
Such environmental factors could be:
Surgery with general anaesthesia for bloat or Caesarean section, survived poisoning, drugs with severe side
effects (doxorubicin: 33), thyroid hypofunction (8), autoimmune diseases (such as demodicosis, allergies),
‘tumors, toxins, viruses, bacteria and fungi, as well as another high-dose physical and psychological stress
factors of the environment, which can be very individual and sometimes also still unknown. A very rare,
bacterially-induced heart muscle disease such as by Borrelia but does not have an inherited cause of DCM
(say some individual breeders), but both could occur simultaneously or sequentially? Statistically, the chronic
disease of the dog is in well over 95% for the skin, organs, nerves and joints, but for the heart it is well under
5% (19, 24).
Another indication of a polygenic mode of inheritance in the breed is the varying morbidity and age of death
of Dobermann litter-siblings from heart disease . In some litters all siblings will die almost simultaneously, but
in the majority of litters the age of onset of DCM and the age of death vary greatly.
If one gene was responsible for DCM, according to Mendelian rules, death in a litter would follow a fixed
scattering: for example a litter of 9 siblings, two die as puppies, one dies at 2 years, three at 4, one at 6, one
at 7 and one at 9. With 9 DCM dogs in a litter – the average age of death would be 4.4 years (13d).
With two DCM affected Dobermann parents (eg in figure 4: 13 x 23, 34 x 39, 64 x 65) 90 to 100% of offspring
will be affected (good agreement with the pedigrees of the Irish wolf dog at Distl and Broschk: 4, 5) and will
die at an intermediate age which approximates to 90% (= dilution theory) between the age of death of the
parents. The absence of “Mendelian” in the DCM genes is an indication of the validity of a polygenic
multifactorial inheritance, which has important consequences for the methodology of breeding to fight DCM.
In polygenic inheritance knowledge of the age of death of close relatives and their own offspring is very
important in assessing the breeding value of their own heart health.
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e.g. In Fig.3 the F1 litter from the DCM sick father 26 and the DCM-free mother 27 is not Mendelian. If DCM
was monogenic – all FI offspring would be uniform (first Mendelian rule), ie all either healthy or all sick. But
the 1986 litter, born in Apolda, is not affected uniformly in DCM but splits: 4 children are healthy (31 to 34)
and 2 (35 and 38) become ill and die with congestive heart failure at 9 and 8 years. Even in the pedigrees of
the Irish wolf dog no Mendelian characteristics in DCM can be seen.
Genetics can explain both the large increase in the DCM frequency and the decrease of morbidity and
mortality by age one breeding unchecked accumulation of mutant alleles at different loci for structural and
functional proteins in the cardiac muscle of breeding animals (Fig. 5, Table 1) .
With cardiac treatment the time between the onset of diagnosable phase 2 of DCM (= sub-clinical phase 2 in
Table 1) and cardiac death, after a short course of phase 3, can take several years. You can still breed with
highly affected breeding animals but the dogs will still drop dead.
Heart diseased Dobermanns with phase 2 heart disease can still be fully exercised (100%) including
endurance tests (20 km cycling) and performance tests in the dog sport, and can still produce hundreds of
offspring.
Hence the strong recommendation goes to all breeders and breed clubs, to assess all breeding animals
before and during the breeding operation using a certified cardiac test (ultrasound, and Holter)
Phenotype diseased and suspect dogs must be immediately excluded from breeding.The breed
organisations should organize a statistical collection of cardiac studies using breed representatives from
three groups:
1. all breeding animals,
2. their offspring
3. all other Dobermann enthusiasts,
to get meaningful heart health statistics for breeding animals. Recommend that all puppy buyers buy only
from breeders that have proof of certified heart testing of their breeding animals (and many close relatives of
the parents)
Even with a reduction of close inbreeding pairs in German DV from 1990, without a simultaneous breeding
exclusion of dogs in DCM Phase 2 (occult = subclinical phase, Table 1), the DCM-increase not only failed to
stop, the prevalence (frequency of the phenotype) doubled to almost 46.3%.In one German Dobermann
population the estimated frequency of DCM phenotype of 40 to 50% (46.3%), a frequency of DCM genes
(genotype) of 80 to 100% of all Dobermanns was assumed.
For dogs born after 1990, no German Dobermann or European Dobermann was found, which had a
pedigree with no ancestors that had not died of DCM.
However, both the frequency of heart dead ancestors is similar as that demonstrated in Figure 6, the
scattering of high heritability of DCM between different breeding animals.
The results from recent North American studies on the incidence of DCM population were 44.7 to 63.2% (4,
5, 8, 21, 33b).
In no other breed of dog, is DCM as prevalent as in the Dobermann in Germany, in Europe and North
America. A breeding success against the DCM in the Dobermann can only be achieved if veterinary medical
diagnostic methods simultaneously with several zootechnical measures (eg statistical data on the individual
DCM inheritance etc., see Table 6 and 13d) are used quickly.
A further rapid increase in the prevalence of DCM in the Dobermann can be estimated with relative validity of
two conditions with concrete numbers (Fig. 8):
1) The future pace of increase in the prevalence of DCM – consistently as 1989-2004 (it could also
accelerate 0: linear increase per 10 years = 12.4 % (1 year = 1.24%)
2) European breed organisations realised (within specific breeding plans) no quick and effective
countermeasures to combat DCM.
If both requirements are met, the following estimates of the prevalence of DCM 1970-2020 will be predicted:
1970: ca . 5 %
1989: 20 bis 30% (26,1)
2004: 40 bis 50 % (46,3)
2012: 50 bis 60 %
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2020: 60 bis 70 % (67,0)
5 Breeding measures against DCM
Unlike in human DCM, no DCM genes have been identified for dogs.
Although this identification would be desirable for breeding redevelopment, this is not a prerequisite for a
rapid start to direct breeding actions against cardiac death in the Dobermann. As an example, the successful
fight against the formerly frequent HD in the Hovawart, Boxer, and GSD is impressive in that we could not
identify a single gene to date (about 20 HD genes are suspected).
Table 6 shows an overview of ten breeding measures against the DCM in Dobermann and other polygenic
controlled hereditary defects in a breed.
Proposals 1 through 5 are basic breeding measures for effective damage control.
Proposals 6 to 10, are additional measures to increase the speed of the recovery process, some of which are
possible with minimal logistical effort. The order represents a ranking for breeding efficiency. After discussion
between club breeders, enthusiasts, etc, concrete measures for a breeding program can be selected to
finally stop the degenerative process in the breed. If these suggestions are ignored, there will be a decline in
demand for puppies and a consequent decline in the breeding activities, and the Dobermann as a breed in
the future will be completely replaced by other breeds.
A correlation is suspected for the Dobermann, between the number of inherited disease-causing genes for
DCM and the age at the beginning of the disease or even with his age at death (Fig. 5 and 6).
The younger a diseased dog is, the higher the individual exposure to DCM genes, which he inherited from
his parents. The older the dog is at onset (ie, the higher the age at death) of DCM, the lower the loadprocessing genes with DCM.
Depending on the level of inherited DCM gene, siblings in a litter can either die individually as puppies, or at
the later ages of 3, 6 or 9 years.
In breeding practice, the correlation between the level of exposure to DCM genes and the morbidity and
mortality age, for example, looks like this (see also Figure 6):
Extremely high levels of inherited DCM genes – death as a puppy
Many inherited DCM genes – early death before 5 years of age
Average number of DCM genes – death between 5 and 9 years
Few DCM genes – death over 9 years or old age
Evaluation of breeding combinations between numerous DCM-free East German females with males that
died later of cardiac death, 1984-1994, shows a shift in the onset of the disease in the descendants,
compared with the heart-sick parent or grandparent, by several years due to a dilution of DCM genes (=
dilution thesis). If DCM did occur in the East-West heterozygous Dobermanns then it occurred no earlier than
8 years, but usually later or not at all, because of the dilution of the DCM genes caused breeding (=
reduction).
Positive and negative features controlled by the inheritance of a single gene (monogenic), can be influenced
quickly by breeding. Monogenic inherited characteristics, are for example, the characteristic black and brown
hair color and the characteristic of a disturbed blood clotting VWD bleeders (von Willebrand disease).
Mendelian rules can be recognised in monogenic traits, however, the majority of features involve complex
polygenic inheritance patterns of inheritance, where these rules can no longer be recognised.
Positive characteristics are polygenic e.g. depth of chest, strong nerves and fertility. It is possible in all
polygenic traits to achieve goals quickly with the help of honest statistics to aid breeding to eliminate a
problem feature, such as the genetic defects that threaten the GSD, and the genetic defects such as DCM
that threaten the existence of the Dobermann.
For DCM in the Dobermann, it is necessary for all breeding animals to be cardiac tested before and during
the breeding, and to repeat to test thoroughly (= phenotype of heart health).
Before the pairings breeding animals are selected, rigorously test the animals in the phenotype, ie heart
examination. Statistical analysis of related Dobermanns for individual dogs used in breeding can produce a
statistical value to determine their heart health. The heart-statistic can be the basis for selective breeding
purposes with the aim of breeding to reduce the risk of heart diseased offspring. This breeding strategy has
been the standard in all animal breeding in some innovative breed dog clubs with a high standard of health
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(German shepherd, boxer D., D.Pinscher).
Finally, a few additions to the 10 proposals in Table 6 to help a breeder quickly combat DCM in Dobermann.
Proposals 1 and 2 have already been discussed in detail.
– Proposal 3: The use of DCM statistics as a “breeding tool” for the optimal combination of breeding partners
to help breed long lived dogs with a healthy heart.
Cardiac findings from all Dobermanns, not just from ‘breeders’, should be included in these statistics. This
should Include heart-data of close and distant relatives of the breeding animals. The more accurate the
statistics for each individual breeding animal – the faster the breeding goal for a more healthy and durable
Dobermanns will be achieved.
Faulty statistics will be produced, if poor cardiac findings for individual Dobermanns are kept secret and only
mostly good results are shown. These statistics will be useless for breeding improvement.
– Proposal 4; “new blood” or outcrossing using disease-free breeding animals can be found in all modern
books on dog breeding.
– Proposal 5: Beauty and Title V evaluations only on dogs heart tested (detailed in I 3d)
– Proposal 6: IDC on international cooperation in order to rescue the anti-DCM Dobermanns from further
genetic degeneration, published in 1988, the Dutch breeders Mr. van der Zwaan (van Stam Neerland)
implement this proposal (31)
– Proposal 7: DNA parentage testing for all breeding animals. In the breeds using DNA ancestry testing
(including GSD) to check the specified parent, there are always surprises, because a small part of the
pedigree is not true, often caused by alleged full siblings having different fathers in a litter.
As a concrete example of the frequency of false pedigrees I’ve determined from the stud books of German
Dobermann Club (DV) from 1909 to 1978 the number of litters from two brown parents, in which black and
blue pups have been produced (a genetic wonder).
In 15 litters out of 232 litters (= 6.5%) in addition to brown puppies are black and blue Dobermanns. A DNA
test for breeding animals could reveal any falsification of descendants.
-Proposal 8 Expand pedigrees from 5 to 6 generations. A strong accumulation of disease-causing DCM
genes could occur in the pedigrees of both parents, even when the 4th and 5th generations are clear.(See
also Action 6: more breed-specific training for breeders, breed wardens and judges)
– Proposal 9: Gene reserve for breeding or health elite breeding.
Modelled after the rescue of old, endangered valuable breeds of domestic animals as well as wild species, it
would be worth including the Dobermann in a special breeding program.
Frozen semen should be stored from naturally healthy and long lasting breeding animals from the old lines of
Eastern and Western Europe and also from North America to provide a worldwide base for a healthy dog
with no genetic defects, for a gene reserve breeding. As many close relatives, such as parents,
grandparents, siblings and half siblings should be durable and not die of DCM even in old age. This naturally
healthy gene reserve of Dobermanns could be later combined with strict health tested breeding animals from
normal breeding and thus form a new, healthy breeding stock for the breed.
– Proposal 10 regular courses for breeders, to combat breed specific genetic diseases in the Dobermann.
These courses also have a high potential for confidence-building measures between different club levels.
6 Summary
Without a responsible and honest, breed-specific hereditary defect statistics, in the future it will no longer be
possible to breed puppies, and their popularity and demand will decrease.
Hereditary health is not in the standard of the FCI and VDH, but congenital defects of a breed must be fought
by regularly trained personnel in genetic breeding management (breeders, judges, breed wardens)
Dilated cardiomyopathy (DCM) in the Dobermann is a very common heart muscle disease in all ages from
puppies. Individual morbidity and age of death is dependent on the individually inherited dose of DCM. No
other breed of dog is so badly affected in Europe and worldwide with DCM as the Dobermann.
The breed was typically (heart) healthy and long-lived before 1980 with some lines of Western Europe and
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the United States showing an increase in the prevalence of DCM, with the middle (5-9 years) and high (1014 years ) ages prominently leading to cardiac arrest.
When comparing the mortality age of two representative samples from 1989 (n = 92) and 2004 (n = 205), a
significant increase in prevalence from 26.1 to 46.3% (with an upward trend!) was measured.
Simultaneously a decrease in the mean age of death (with a further downward trend!) in heart diseased
Dobermanns was significant. Up to 2004, 55% of dogs with heart disease (1989 only 26%) died before 5
years of age due to increasing cardiac death.
Taking into account all causes of death, the average life expectancy has dropped from 6.9 to 5.7 years in
1989 compared to 2004. Long-lived parent Dobermanns (n = 19) when compared to the parents of the heart
diseased dogs (n -= 95) were found to have a much smaller load with DCM genes.
So the there is an urgent case for rehabilitation in the Dobermann breed against hereditary DCM.
Without immediate, consistent breeding countermeasures, the survival of the breed is threatened by the high
genetic degeneration of the heart (as well as the cervical spine by Wobblers, thyroid gland hypofunction,
vWD, haemophilia, bloat, demodicosis immunodeficiency).
A new polygenic inheritance model better explains the complicated inheritance of DCM in the breed (as
opposed to monogenic models)
On the basis of my own results as well as in comparison to literature results on humans and dogs the
hypothesis of a polygenic inheritance of DCM in the Dobermann is presented and discussed with evidence
for validity.
The locations (loci) for DCM genes are predominantly autonomous and partly suspected on the X
chromosome.
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