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Identification of the presence of the mutation of the gene of PKD not

associated of HCM in Persian cats - case report
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Abstract

Polycystic kidney disease (PKD) is a hereditary autosomal dominant disorder that mainly affects Persian
cats; it is an important cause of chronic kidney disease in this species. Hypertrophic cardiomyopathy
(HCM) is the most common heart disease in cats, and there is evidence of a genetic origin in some
breeds. Although neither of these disorders is rare in cats, according to our literature review, this is the
first report of the concomitant occurrence of PKD and HCM in Persian cats in Brazil.
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Resumo

A doenga renal policistica (PKD) ¢ uma doenca hereditaria autossomica dominante que acomete
principalmente gatos da raga Persa sendo importante causa de doencga renal cronica nesta espécie. A
miocardiopatia hipertréfica (CMH) ¢ a doenca cardiaca mais comum de gatos, com evidéncia de origem
genética em algumas ragas. Apesar de serem doencgas frequentemente descritas em gatos, segundo a
literatura revisada, este ¢ o primeiro relato da ocorréncia concomitante de PKD e CMH em gatos da
raga Persa no Brasil.
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Introduction

Polycystic kidney disease (PKD) is considered
the most important genetic disease in cats (YOUNG
et al., 2005). It primarily affects Persian and
Persian-derived breeds and is characterized by the
presence of kidney cysts that affect few nephrons
and increase in size as the cats age (EATON et al.,
1997). In affected cats, the cysts are associated with
compression of the adjacent renal parenchyma and
they may be surrounded by fibrous connective tissue
(BARRS et al., 2001).

The prevalence of PKD in Persian cats is high,
reaching 47% in Australia (BARRS et al., 2001)
and 39% in the United Kingdom (YOUNG et
al., 2005). The disorder is autosomal dominant
(AD-PKD) and there are genetic tests that enable
identification of animals carrying the genetic
mutation, thus facilitating early diagnosis of the
disease (YOUNG et al., 2005). The most effective
means of eliminating the disease is by evaluating
all cats and preventing the reproduction of affected
animals; however, owing to the high prevalence of
the disease, especially in Persians, this would result
in great losses for some breeders (BARRS et al.,
2001).

Hypertrophic  cardiomyopathy (HCM) is
the most common form of heart disease in cats
(TREHIOU-SECHI et al., 2012), accounting for
approximately 57.5% of idiopathic cardiac diseases
in this species (FERASIN et al., 2003). The disease
is characterized by concentric hypertrophy of the
ventricular myocardium in the absence of any other
obvious cause of hypertrophy, such as systemic
hypertension or hyperthyroidism (FERASIN et
al., 2003). Autosomal dominant inheritance of a
genetic mutation has been documented in Maine
Coon (MEURS et al., 2005) and Ragdoll (MEURS
et al., 2007) cats. The exact mechanism by which
the genetic mutation leads to the development of
hypertrophy is not yet clear and familial occurrence
of HCM in Persians not described in literature

Clinical manifestations of HCM in domestic

cats result from impaired diastolic filling of the left
ventricle. Cats with HCM have impaired relaxation
and increased ventricular stiffness increases the
ventricular diastolic filling pressure and leads
to the development of congestive heart failure
(pulmonary edema, pleural effusion, dyspnea,
lethargy, tachycardia, and tachypnea) (COTE et al.,
2011). Although neither of the diseases mentioned
above are rare in cats, according to our review of the
literature, this is the first account of the concomitant
occurrence of PKD and HCM in Persian cats. In
addition, we here describe a novel genetic mutation
of PKD that is not associated with the MYBPC3-
A31P mutation linked to HCM.

Case report

A 3-year-old male Persian cat was presented
at the School of Veterinary Medicine and Animal
Science at the State University of Sdo Paulo, Brazil.
The cat had experienced hematuria and pollakiuria
for the past 20 days. Upon physical examination,
the animal was found to be sensitive to palpation
of the bladder and a grade IV/VI systolic murmur
was identified in the mitral focus that radiated to
the tricuspid focus. A blood sample was taken and
the complete blood count (CBC) and levels of ALT,
ALP, GGT, BUN, creatinine, total protein, globulin,
and albumin were determined. All were within the
normal range. The urinalysis returned a density of
1.036 with the presence of occult blood and mild
proteinuria (30 mg/dL) that could be justified by the
occult blood. The electrocardiography examination
indicated that the sinus rhythm was normal with
waves of normal amplitude and duration, a heart
rate of 170 bpm, and a systolic blood pressure of 150
mmHg. Thoracic radiographic examination revealed
biatrial enlargement and dorsal displacement of the
trachea (Figure 1A). Abdominal ultrasound images
showed bladder wall thickening and multiple cysts
of different sizes in the bilateral renal parenchyma
(Fig.
diastolic thickening of the interventricular septum

1B). Doppler echocardiography revealed
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and left ventricular posterior wall as well as left

atrial enlargement (left atrium/aorta > 1.8), all of

which changes that are compatible with HCM (Fig.
1C) (BROWN, GAILLOT, 2013).

Figure 1. (A) Right lateral radiograph showing the enlarged cardiac silhouette and the dorsal deviation of the trachea;
(B) Ultrasound sagittal section showing a cyst in the caudal pole of the left kidney measuring 2.35 x 2.33 c¢cm; (C)
Ecocardiodoppler cut in the short axis on the right parasternal window, showing the hypertrophy of the left ventricular
wall (between cursors) and decreased left ventricular internal dimension; (D) Right lateral radiograph showing discrete
cardiac enlargement; (E) Ultrasound sagittal section showing a cyst in the cortical region of the right kidney measuring
0.74 x 0.65 cm; (F)Ecocardiodoppler to cut the long axis on the right parasternal window, showing the hypertrophy of
the left ventricular free wall and interventricular septum (IVS).

Inflammation of the lower urinary tract was

treated with meloxicam 0.1 mg/kg every 24 h for 3
days and with food and environmental management;
atenolol (8 mg every 12 h), fish oil (1 g every 24
h), and acetylsalicylic acid (20 mg/kg every 72 h)
were also administered. As the suspected diagnosis
was hereditary PKD, the progenitor of the animal,
an asymptomatic 5-year-old Persian cat, was also
examined. The physical examination revealed a
mitral systolic murmur (III/VI). Laboratory tests
(CBC, urinalysis, and biochemical tests) were all
normal. Electrocardiograms revealed a normal sinus
rhythm with a normal wave amplitude and duration,
a heart rate of 180 bpm, and a systemic blood

pressure of 140 mmHg. Right lateral radiograph
showed discrete cardiac enlargement (Figure 1D)
and abdominal ultrasound revealed multiple cysts
in the corticomedular region (Figure 1E). Doppler
echocardiography showed hypertrophy of the
interventricular septum and left ventricular posterior
wall and high fractional shortening, changes that
are compatible with HCM (Figure 1F). Therapy
was instituted with atenolol (6.25 mg every 12 h)
and fish oil (1 mg every 24 h). The two cats were
re-evaluated periodically and, at the last evaluation,
which was conducted 6 months after the diagnosis,
remained asymptomatic.

Blood samples from the two animals were
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forwarded to the Molecular Biology Laboratory
at the School of Veterinary Medicine and Animal
Science of the State University of Sdo Paulo to
identify the gene responsible for the AD-PKD type 1
mutation in the Persian cats (YOUNG et al., 2005).
Since no mutation for HCM has been identified in
the Persian breed as yet, the mutation described for
the Maine Coon breed (MYBPC3-A31P) (MEURS
et al., 2005) was also investigated. The DNA was
extracted from the blood samples, amplified by
PCR, and the resulting products sequenced. The
two cats were found to be heterozygous for the
mutation causing PKD in Persians, but the mutation
responsible for HCM in Maine Coons was not
observed in any of the animals.

Discussion

Although PKD and HCM occur relatively
frequently in cats (BARRS et al., 2001; FERASIN
et al., 2003; YOUNG et al., 2005), no other reports
of the concomitant incidence of these disorders
in the same animal have been published to date.
Initially, it was suspected that the cats in this report
had chronic kidney disease and that this had led to
hypertension and atrial dilation, but the laboratory
tests ruled out this possibility. In addition, none of
the cats presented with arterial hypertension, which
suggests that these symptoms were evidence of
individual renal and cardiac diseases.

Cats with PKD have a progressive disorder
that can reach end-stage renal disease at 3 years of
age and slowly evolve for many years thereafter,
becoming evident at close to 10 years of age
(BARRS et al., 2001). None of the cats in this report
showed signs of chronic kidney disease at the time
of the diagnosis of PKD despite both already being
in the age group predisposed to the development of
clinical signs (BARRS et al., 2001).

Bothcats weremales, which supportstheliterature
showing that male cats are more predisposed to
the development of HCM (TREHIOU-SECHI et
al., 2012). The murmur evidenced during cardiac

auscultation of the animals is a change commonly
seen in cats with HCM (36 a 72%) (COTE et al.,
2011). In few affected cats, sudden death may occur
without any previous clinical signs (ABBOTT,
2010). In our case, both animals were asymptomatic
at the time of diagnosis, which enabled early
treatment and will probably increase their median
survival.

Abdominal ultrasound is a noninvasive, fast,
sensitive, and highly specific method for identifying
cats with PKD and it permits detection of the illness
in young cats aged 6 to 7 weeks. However, the
absence of PKD at an early age does not mean that
the animal cannot develop cysts as it ages (BARRS
et al., 2001). Genetic tests are a safe and accurate
means of identifying affected animals before they
reproduce (YOUNG et al., 2005). The PKD in the
cats that are the subject of this report was diagnosed
by ultrasonography and by identification of the AD-
PKD type 1 mutations.

A definitive diagnosis can be achieved by
(TREHIOU-SECHI al.,
2012), and is based on the presence of ventricular
hypertrophy, which is often associated with other

echocardiography et

changes, such as hyperdynamic ventricular function,
and left atrium or biatrial dilation (FERASIN et
al., 2003). There are at present no genetic tests for
identifying HCM in Persian cats because no specific
mutation has been identified in this breed to date. In
the present study, a test was performed to determine
whether the same mutation was responsible, as
has been described for Maine Coon cats, but the
results were negative. This was expected because
the MYBPC3 mutation A31P seems to be specific
to that breed (MARY et al., 2010). Moreover, some
authors have suggested that this mutation is not the
only cause of HCM in cats (KITTLESON et al.,
2010).

It is recommended that all Persian and Persian-
derived breeds be tested for PKD before they are
allowed to reproduce (CANNON et al., 2001).
Further research to identify the causative HCM
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mutation in the Persian breed is crucial for enabling
early diagnosis and for minimizing reproduction of
affected animals.

Conclusion

The present case report of the concomitant
occurrence of PKD and HCM in Persian cats
suggests that a genetic mutation for HCM may
also be present in Persians despite the fact that, to
date, no gene encoding such a mutation has been
described for this breed, and genetic alteration
(MYBPC3-A31P) be specifically designated in the
breed Maine Coon. Early identification of affected
animals is fundamental for controlling the spread of
the disease and any cats that carry the mutated gene
should not be bred.
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