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Case Report

Partial hydatidiform mole diagnosis
in a cat: a case report
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Matgorzata Sobczak-Filipiak® and Michat Golicz'

Abstract

A case of a stillborn Norwegian Forest kitten characterised in the course of anatomopathological and genetic
examination is reported. The hydatidiform mole was diagnosed by delayed development, low birth weight of the
kitten and abnormal placental development. Anatomopathological diagnosis was confirmed in genetic tests based
on the amplification of highly heterozygous microsatellite sequences located on the X (FCA311) and autosomal
chromosomes (FCA506, FCA532 and FCA178), as well as the sex-specific Sry and amelogenin (Amel) genes.
The presence of two microsatellite alleles of paternal origin and one allele of maternal origin was observed in all
analysed tissues (kidney, liver, brain, heart and spleen) of the stillborn kitten. The kitten’s sex was diagnosed by the
presence of the paternal Sry gene, and maternal and paternal products of Amel, as well as one maternal and one
paternal X chromosome FCA311 microsatellite allele. The results thus confirmed that the haploid egg was fertilised
by two sperm, yielding a triploid karyotype. In summary, the successful application of genetic markers in postnatal
diagnosis of this condition in the cat confirms considerable usefulness of these techniques, especially in cases
where cytogenetic diagnosis is insufficient or impossible.

Accepted: 9 June 2013

Hydatidiform moles (HM) (hydatid mole, mola hydati-
dosa) are excessively oedematous placentae character-
ised by massive fluid accumulation within the villous
parenchyma, formation of microcysts within the villi
and an absence of fetal blood vessels.! The etymology is
derived from hydatisia (meaning ‘a drop of water” in
Greek), referring to the watery contents of the cysts, and
mole (from the Latin ‘mola’, meaning millstone/false
conception). The aetiology of this placental abnormality
in animals is not well known.? In human-based mor-
phology, HM can be divided into two types: complete
moles, in which all the chorionic villi are vesicular, and
no sign of embryonic or fetal development is present,
and partial moles, where some villi are vesicular, whereas
others appear more normal, and embryonic or fetal
development may be seen, but the fetus is always mal-
formed and is never viable.3 A complete mole is caused
by a single (90%) or two (10%) sperm combining with an
egg that has lost its DNA .4 In the first case, the genotype
is diploid with XX sex chromosomes (owing to subse-
quent mitosis of the fertilising sperm) and in the second
case it is diploid with XY sex chromosomes 46, XY (dip-
loid).# In contrast, a partial mole occurs when an egg is
fertilised by one sperm or by two sperm, which can
reduplicate itself yielding triploid genotypes with XXY

sex chromosomes and tetraploid genotypes with XXXY
sex chromosomes.*> Molar changes of the placenta are
exceptionally rare in animals and there are only a few
descriptions of molesin cows, dogs and swine.2 However,
in the available literature there is no information about
HM in cats.

The aim of this study was to describe the case of a
partial HM in a cat.

Material for histopathology examination was fixed in
4% buffered formalin, embedded in paraffin and stained
routinely with haematoxylin and eosin.

Amplification of microsatellites located on the X
(FCA311) and autosomal chromosomes (FCA506—F2
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Table 1 Length [base pairs (bp)] of microsatellite alleles of maternal and paternal origin (in bold), AmelX and AmelY
gene isoforms, and Sry gene in the tissues of a stillborn fetus

*The maternal and paternal origin of the fragment of AmelX isoform cannot be distinguished in the stillborn fetus and placenta

chromosome; FCA532—A2 chromosome; FCA178—A1
chromosome) and fragments of the Sry and amelogenin
(Amel) genes was conducted on DNA extracted from the
fetus’s internal organs (kidney, liver, brain, heart and
spleen), as well as the placenta and mother’s hair.
Polymerase chain reaction (PCR) mix and thermal pro-
files of amplification were prepared independently for
each microsatellite and Sry/Amel genes (Table 1). The
fluorescent PCR products (labelled with indodicarbo-
cyanine-Cyb5) of microsatellite amplification were sepa-
rated and analysed using an Automated Laser
Fluorescent (ALFexpress) DNA Sequencer. PCR prod-
ucts of Sry and Amel gene amplification were separated
in 2% agarose gel and visualised with a Molecular
Imager FX (Bio-Rad).

The placenta of the kitten was thickened, swollen and
abnormally developed (Figure 1). It consisted of a num-
ber of differently sized, thin-walled, grape-like, friable

Figure 1 Norwegian Forest kitten with changed placenta

cysts. A part of the placenta resembled normal villi, but
other parts showed villous dimorphism and/or abnor-
mal focal villous trophoblast hyperplasia within the vil-
lous edema. The lack of anatomopathological changes in
internal organs, with the exception of extra-medullary
haemopoiesis in the liver, was observed. The birth
weight of the affected fetus (78 g) was lower than other
newborn kittens of this breed (90-110 g).

During the examination of segments of embryonic
membranes and placentae we found vesicular chorion
villi distension with oedema and focal mucous stromal
degeneration. Total avascularity of villose and a differ-
ent intensity growth of the trophoblast epithelium was
noticed, accompanied by a considerable atypism of cells.
There was also focally visible cytoplasmic vacuolation of
the trophoblast cytoplasm (Figure 2). Based upon these
histopathological findings, a diagnosis of a partial HM
was made.

Figure 2 Partial hydatidiform mole — hypertrophy and atypia
of trophoblast (haematoxylin and eosin, 10x)
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The presence of two paternal alleles of FCAS506,
FCA532 and FCA178 microsatellites and one allele of
maternal origin (FCA506, FCA532 and FCA178) was
observed in all analysed tissues (kidney, liver, brain, heart
and spleen) isolated from the stillborn kitten (Table 1).
The results thus confirm that the haploid egg was ferti-
lised by two sperm yielding a triploid karyotype. The
molecular analysis determining the kitten’s sex yielded a
positive result concerning the presence of the paternal
Sry gene (613 base pair fragment), and maternal and
paternal products of Amel, as well as one maternal and
one paternal X chromosome FCA311 microsatellite allele
(Table 1). This result provides evidence that one X chro-
mosome was inherited from the mother and two chro-
mosomes (X and Y) were of paternal origin.

In the placenta we identified two maternal and two
paternal alleles of FCA506, FCA532 and FCA178 micros-
atellites originating from the autosomal chromosome, as
well as both maternal and paternal products of the Amel
gene and FCA311 microsatellite located on the X chromo-
some. Moreover, PCR amplification of the Sry gene origi-
nating from the Y chromosome was also positive. Such
results indicate the participation of both fetal and mater-
nal components in the development of the placenta.

Several studies have described complete or partial
HM in humans. However, the biological factors that con-
tribute to the development of partial or complete HM are
not completely understood, mainly owing to the lack of
good animal models for such studies. Potential risk fac-
tors may include defects in the egg, abnormalities within
the uterus or nutritional deficiencies (low in protein,
folic acid or carotene®®7).

In our research we identified a case of partial HM in a
stillborn Norwegian Forest kitten. To our knowledge this
is the first case of HM described in a cat. The presence of
two microsatellite alleles of paternal origin and one allele
of maternal origin in all analysed tissues, together with
the presence of the paternal Sry gene, and maternal and
paternal products of Amel, as well as one maternal and
one paternal X chromosome FCA311 microsatellite allele
confirm that the haploid egg was fertilised by two sperm
yielding a triploid karyotype.

Most partial moles are triploid (three chromosome
sets). The nucleus contains one maternal set of genes and
two paternal sets obtained by reduplication of the pater-
nal haploid set from a single sperm. However, our results
indicate a consequence of dispermic fertilisation of the
egg. The aetiology of this case of HM is not completely
understood. Parents of the described kitten with HM were
housed in normal conditions and fed with a balanced

commercial diet. Therefore, nutritional deficiencies as a
potential risk factor for HM can be omitted. Another risk
factor, such as morphological abnormalities in the uterus,
was also not observed. The parents were not rebred
because of the possible risk of additional affected
offspring.

We concluded that the partial HM in the stillborn
Norwegian Forest kitten may have been caused by chro-
mosomal abnormalities predisposing to HM.

Conclusions

This case report increases the veterinary knowledge of
the condition of partial HM in cats. The successful appli-
cation of genetic markers in postnatal diagnosis of this
condition in the cat confirms considerable usefulness of
these techniques, especially in cases where cytogenetic
diagnosis is insufficient or impossible. We showed that
the haploid egg was fertilised by two sperm, yielding a
triploid karyotype. Further genetic tests leading to the
analysis of gene expression and gene polymorphism
may bring more substantial evidence of the involvement
of the heritable predisposition in the phenomenon of
partial HM.
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