
Polycystic kidney disease (PKD) is comprised of a

heterogeneous group of hereditary, developmental

and acquired disorders. It is characterized by the

gradual enlargement of the kidneys due to the

presence of numerous cysts, widespread reduction in

the functional kidney and massive enlargement

usually leads to renal failure. PKD is heritable and

recognized in two major genetically distinguishable

forms: infantile or autosomal recessive PKD (ARPKD)

and adult or autosomal dominant PKD (ADPKD).

ADPKD form occurs due to germ-line mutations in

single or gene. This form of the disease isPKD1 PKD2

slowly progressive, frequently associated with a

variety of extra-renal manifestations and responsible

for death caused by renal failure in adults. ARPKD has

been classified into perinatal, neonatal, infantile and

juvenile forms on the basis of age of presentation.

Reports on genetic studies showed that all forms have

an identical genetic defect, namely mutation of a single

ARPKD gene linked to chromosome 6p2–cen

(McKenna and Carpenter, 1980). In India, 5% of

conservative estimate of 0.1 million new cases of end

stage renal disease were reported to be caused by

ADPKD (Sakhuja and Kohli, 2006);,however, there are
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ABSTRACT

Polycystic kidney disease (PKD) is comprised of a heterogeneous group of hereditary,

developmental and acquired disorders. In the present study, a stillborn female foetus of Dumba

sheep was subjected to gross and histopathological examination. On external examination, the

foetus was found to be over-weight (3.85 kg) with highly distended abdomen. After opening the

carcass, it was found that both kidneys were enlarged, pale yellowish in colour, soft and doughy.

After cutting, clear fluid oozed out from the kidneys, numerous fluid filled small cysts (0.3-7.0 mm)

were observed diffusely distributed throughout the cortex and medulla. Microscopically, both the

kidneys revealed identical histological alterations. The renal parenchyma revealed variable-sized,

multiple fusi-form, round and cylindrical cysts. These cysts formed an irregular honeycomb of

spaces separated by varying amounts of cellular and stromal components of the interstitium.

There was severe dilatation of renal tubules lined by low cuboidal to flattened squamous or

flattened columnar epithelium. The glomeruli were sporadic, small, and often hypoplastic or

atrophic, located within a dilated Bowman's capsule. Grossly, the liver was enlarged, pale and

friable. Microscopically, the hepatocytes revealed vacuolar degenerative changes and multiple

small cysts. Characteristic cystic lesions were also observed in cardiac muscles. The present

study confirmed congenital cystic kidney disease in fat-tailed (Dumba) sheep similar to autosomal

recessive polycystic kidney disease occurring in humans and juvenile polycystic disorders in

several animal species.
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no studies reporting the problem statement of PKD in

India (Patil et al., 2013). Syndromes resembling both

the recessive and dominant forms of human PKD have

been reported infrequently in a variety of domestic,

laboratory and wildlife species (Muller et al., 2009). In

India PKD, a congenital disease has been rarely

reported in animal species (Rajasundaram et al., 2015)

and not described adequately either in terms of pathol-

ogy or epidemiology. In the present study, pathology of a

rare case of PKD has been described in a stillborn foetus

of fat-tailed (Dumba)sheep fromIndia.

MATERIALSAND METHODS

A carcass of female foetus of Dumba sheep with a

history of stillbirth was received for necropsy. The

carcass was examined for external and gross

abnormalities. During necropsy, the representative

tissue samples of kidneys, liver, lung and heart were

collected and immersed in 10% neutral buffered

formalin for histopathological examination. After

proper fixation, the specimens were dehydrated in

ascending grades of ethyl alcohol, cleared in xylol and

embedded in paraffin. Thin tissue sections about 5 µ in

thickness were prepared and stained with hematoxylin

and eosin stain for general microscopic examination

(Luna, 1968).

RESULTSAND DISCUSSION

On external examination, the foetus was over-

weighted (3.85 kg) with highly distended abdomen.

There were no external lesions on the body. After

opening of the carcass prominent lesions were

observed in kidneys. Both kidneys were enlarged and

occupied almost 1/3 of the abdominal cavity which
rd

caused displacement of the normal viscera of the

abdomen (Plate 1). The left kidney was slightly more in

size (14 x 8 x 3.8 cm) than the right kidney (13 × 7 × 3.7

cm). The total weight of both the kidneys was around

one kg. The capsule of the kidneys was thickened with

fatty deposits and was found firmly attached to the

parenchyma. The kidneys were pale yellowish in

colour, soft and doughy. On the external surface very

few cysts were observed (Plate 2).
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Plate 1. Enlarged kidneys and displacement of the

abdominal viscera oetus of Dumba sheepin f

Plate 2. Extensively enlarged soft and doughy kidneys with
fatty deposits and thickened capsule

After cutting, clear fluid oozed out from the kidneys

and the accumulation of fluid was evident at the renal

pelvis and in the calyces. On cut surface numerous

fluid-filled small cysts ranging between 0.3-7.0 mm

were diffusely distributed throughout both cortex and

medulla. Comparatively, medulla contained large size

of cysts with a spongy appearance than the cortex

(Plate 3). The ureters and bladder were grossly normal

only with a little quantity of clear pale yellowish urine.

Microscopically, both the kidneys revealed identical

histological alterations. The normal architecture of

renal parenchyma was altered with the absence of

clear cut demarcation of the cortico-medullary

junction. The kidneys revealed various sized, multiple
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fusiform, round and cylindrical cysts. These cysts

formed an irregular honeycomb of spaces separated by

varying amounts of cellular and stromal components of

the interstitium(Plate 4).

There was severe dilatation of renal tubules with

little normal renal parenchyma present interspersed

among dilated tubules. These tubules were lined by low

cuboidal to flattened squamous or flattened columnar

epithelium rarely with papillary projections (Plate 5).

Most of the dilated tubules were found to be empty, but

some contained a homogenous eosinophilic material.

Dilated tubules were sporadically separated by variable

amounts of expanded, loose interstitial tissue. The

glomeruli were less in number and found altered in

histological structure. They were sporadic, small, and

often hypoplastic or atrophic, located within a dilated

Bowman's capsule (Plate 6). Sometimes severely

dilated Bowman's capsule was filled with a slightly

eosinophilic, proteinaceous fluid. Occasionally Bowman's

space contained mild to moderate amounts of fibrin

deposits.

Gross and microscopic lesions observed in the

present case of Dumba foetus were found similar to

Plate 3. Cut surfaces of kidney showing numerous fluid filled

small cysts throughout the cortex and medulla and

accumulation of clear fluid in renal pelvis and in the

calyces

Plate 4. Renal parenchyma showing multiple cysts formed

an irregular honeycomb of spaces that were

separated by varying amounts of cellular and

stromal components of the interstitium (40X)

Plate 5. Large cysts in the medullary area destroying the

physiologic architecture of the renal cortex. The

severely dilated renal tubules lined by low cuboidal

to flattened squamous epithelium rarely with

papillary projections (40X)

Plate 6. Sporadic, small and hypoplastic glomeruli, located

within a dilated Bowman's capsule (40X)

Congenital polycystic kidney disease in sheep
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the renal polycystic lesions previously reported by

various workers in domestic animals and closely

resembles ARPKD seen in young children. A similar

case of ARPKD, diagnosed on the basis of clinical and

pathological investigation, has been reported in Herrik

lamb in the Middle East (Akbari et al., 2012).

Johnstone et al. (2005) reported PKD in 25 lambs at a

farm in New Zealand and suggested that a related

pathogenic and genetic base was consistent with an

autosomal recessive disorder. A recent report from

Tamil Nadu described PKD lesions in a foetus

recovered from dystocia affected primiparous goat

(Rajasundaram et al., 2015). Similar renal lesions

have also been previously reported in Nubian goat

(Krotec et al., 1996), white-tailed deer (Palmer and

Carpenter, 2004), Cairn Terriers (McKenna and

Carpenter, 1980), White Terriers (McAloose et al.,

1998) and in Persian kittens (Crowell et al., 1979). In

the present study cystic dilatation in renal tubules was

more pronounced in the distal convoluted tubules and

collecting ducts. The cystic lesions were also

observed in glomerular tufts with hypoplastic or

atrophic glomeruli, but with less intensity as compared

to the renal tubules. Summerfield et al. (1986)

reported variable involvement of renal tubules in

congenital PKD. The cysts resulted from the dilatation

of the glomeruli was observed only in a few cases

(Reindel et al., 1988).

Grossly, the liver was found to be enlarged, pale

and friable. Microscopically, light pink colour material

was found in the sinusoidal spaces and around the

blood vessels. The hepatocytes were swollen and

enlarged with clear cytoplasm without nuclear

displacement. Vacuolar degenerative changes in

hepatocytes were also observed at some places in the

p a r e n c h y m a . I s l a n d s o f e x t r a m e d u l l a r y

haematopiesis were present throughout the section

(Plate 7). The congenital cystic lesions of the liver has

been consistently observed together with kidney

lesions and represent an intricate group of disorders

(Palmer and Carpenter, 2004; Gerhauser et al., 2009).

The heart chambers were without blood clots.

Microscopically, cardiac muscles revealed pale colour

oedematous fluid with fibrin into the pericardial and inter-

fibrillar spaces. The muscles revealed numerous, small,

clear cystic spaces throughout the section (Plate 8).

Cardiac abnormalities such as mitral valve prolapse,

mitral regurgitation, aortic insufficiency, tricuspid

regurgitation and ventricular hypertrophy have been

reported in humans affected with PKD (Igarashi and

Somlo, 2002). However, the cystic lesions in cardiac

muscles observed have not been reported earlier in

human and animal PKD.

Thus, gross and microscopic studies of renal cysts

along with cysts in other organs confirmed the

Plate 7. Liver showing swollen and enlarged hepatocytes

with clear cytoplasm without nuclear displacement

and clear vacuolization (40X)

Plate 8. Cardiac muscles with pale colour oedematous fluid

with fibrin in to the pericardial and inter-fibrillar

spaces and small, clear cystic spaces (40X)
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congenital polycystic kidney disease in fat-tailed

(Dumba) sheep. The lesions are similar to autosomal

recessive polycystickidneydiseaseoccurring inhumans;

however, genetic studies are required to identify

autosomalrecessivegenesinvolvedinthedisease.
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