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Abstract

In April 2012, a 1-week-old female lamb was presented for evaluation to the field service at the Teaching Hospital
Center, University of Urmia School of Veterinary Medicine with a history of progressive bilateral abdominal distention
since birth. Two days after birth, the animal had mental dullness, a poor growth rate comparable to a twin, and
progressive bilateral abdominal distension. On physical examination, the animal was in poor body condition and had
a mass palpable in the cranial ventral abdomen (The abdomen was tight, round, and painful on palpation) and also
lamb was bright, low awareness and responsive. Temperature (37°C), pulse (154 beats per minute), and respiration
(55 breaths per minute) and weighing 3.5 kg were elevated. Histopathological examinations revealed that bilaterally
enlarged kidneys were characterized by renal tubules at all levels of the nephron unit and extended into the cranial
ventral abdomen. Glomeruli were sporadic, small and often hypoplastic or atrophic, located within a dilated Bowman’s
capsule. Renal cysts were usually bilateral, occurred in cortex and medulla and varied from less than 0.5 mm to over
5 mm in diameter. Cysts were lined by epithelial cells of nephron origin. Macroscopic and microscopic studies were
similar to autosomal recessive polycystic kidney disease in humans and to previous reports of juvenile polycystic

disorders in several animal species. Consequently, a polycystic kidney disease was diagnosed in Herrik lamb.
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Introduction

Polycystic kidney disease (PKD) has been reported infrequently in
a variety of domestic, laboratory, and wildlife species, Persian cats [1],
Cairn Terriers [2], West Highland White Terriers [3], a raccoon [4], a
Nubian goat [5], rats [6], mice [7], pigs [8], humans [9], African ga-
zelles, cattel [10], sheep [11] and springbok (Antidorcas marsupialis)
[12].

PKD is characterized by gradual enlargement of the kidneys be-
cause of numerous expansile cysts and eventually leads to kidney fail-
ure. Cystic renal lesions have also been produced experimentally in rats
given different chemicals [13-15]. PKD, a congenital disease recognized
in lambs, has not been described adequately either in terms of pathol-
ogy or epidemiology. Renal cystic diseases constitute a heterogenous
group of hereditary, acquired and developmental disorders. Clinical
symptoms of renal disease depend on the degree of involvement of the
kidneys [16,17] and the widespread reduction in the functional kidney
mass will usually lead to renal failure. In humans, PKD is an impor-
tant cause of morbidity and mortality, being more common than other
significant hereditary disorders such as sickle cell anemia, hemophilia,
Huntington’s chorea, and cystic fibrosis. In humans, congenital cystic
lesions of the hepatic often together with kidney lesions and represent a
intricate group of disorders that have been subjected to extensive clini-
cal, pathologic and genetic studies [18,19]. In humans, PKD is heritable
and recognized in at least 2 genetically, recognizable forms: infantile or
Autosomal Recessive PKD (ARPKD) and adult or Autosomal Domi-
nant PKD (ADPKD). Adult form is slowly progressive, often associated
with a various of extrarenal manifestations and usually leads to death
from renal failure in late adulthood and also infantile form is rare, of-
ten diagnosed in early infancy by massive nephromegaly, and is rapidly
progressive [20]. Although ADPKD form has been classified into peri-
natal, neonatal, infantile and juvenile forms on the basis of age of pres-
entation, genetic studies show all forms have an identical genetic defect,

scilicet mutations of a single ARPKD gene linked to chromosome 6p2-
cen [2]. In domestic animals, ARPKD with hepatic cysts and fibrosis
has been described in 6-week-old Cairn Terriers [3], 5-week-old West
Highland White [21] and in 7-week-old crossbred Persian kittens in a
family of closely-related cats 28 similar cystic renal and hepatic lesions
were described in a single 3-week-old Nubian goat [22].

Case Histories

A 1-week-old female lamb was presented for evaluation to the field
service at the Teaching Hospital Center, University of Urmia School of
Veterinary Medicine with a history of progressive bilateral abdominal
distention since birth. Two days after birth, the animal had mental dull-
ness, a poor growth rate comparable to a twin and progressive bilateral
abdominal distension.

On physical examination, the animal was in poor body condition
and had a mass palpable in the cranial ventral abdomen (The abdomen
was tight, round, and painful on palpation) and also lamb was bright,
Low awareness and responsive. Temperature (37°C), pulse (154 beats
per minute), and respiration (55 breaths per minute) and weighing 3.5
kg were elevated.
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Because of relatively poor prognosis, the lamb was euthanatized. At
necropsy, macroscopic lesions were limited to the kidneys. They were
of abnormal size but indicated a grey yellow discoloration. The surface
was slightly nodular and irregular and the capsule was thin, tightly
adherent, and translucent, through which could be seen numerous
Fluid-Filled Cysts (FIG) (Figure 9). On the external as well as one the
cut surfaces, many small cysts (0.5-5 mm) could be seen (FIG). Both
kidneys were enlarged and extended into the cranial ventral abdomen,
displacing viscera dorsally; the right kidney was 15 x 6 x 4 cm and
the left kidney was 15x 7 x 4 cm and total weight of both kidneys was
925 g (Figure 10), that these cysts in all levels were scattered of round
and small grains and the cross section of the kidney, there was no clear
distinction between cortex and medulla because cysts were diffusely
distributed throughout both cortex and medulla and also was not seen

.

Figure 1: The number of glomeruli was greatly reduced. Those present
were small and located within a dilated Bowman'’s capsule.

even a trace of the pelvis and also the ureters, and bladder were grossly
normal and there was only a small quantity of clear yellow urine in the
bladder. No other abnormalities in any other organ or system were re-
ported. Samples of kidney were fixed by immersion in neutral-buffered
10% formalin and processed routinely for microscopic analysis. Sec-
tions were stained with Haematoxylin Eosin (H&E).

The right and left kidneys of the PCK lamb indicated identical
changes. The most important lesions were found in the renal. There was
severe dilatation of renal tubules at all levels of the nephron unit (Fig-
ures 5 and 8). The kidneys were contained multiple fusiform, round
and cylindrical cysts. These cysts formed an irregular honeycomb of
spaces that were separated by varying amounts of cellular and stromal
components of the interstitium and little normal renal parenchyma was
present synthesized among dilated tubules (Figure 5).

e

Figure 4: Glomeruli were sporadic, small, and often hypoplastic or atrophic,
located within a dilated Bowman'’s capsule and the capsules were often
continuous with dilated proximal tubules.

Figure 2: Dilated tubules were sporadically separated by variable amounts
of expanded, loose interstitial tissue and sometimes the gray-white crystals
of calcium were seen in tubules with loose embryonic interstitial tissue.

Figure 5: The cysts formed an irregular honeycomb of spaces that were
separated by varying amounts of cellular and stromal components of the

among dilated tubules.

Figure 3: The number of glomeruli was greatly reduced. Those present
were small and located within a dilated Bowman'’s capsule.

Figure 6: The corticomedullary junction was obscured. Sometimes the
corticomedullary interstitium was focally edematous and contained reactive
fibroblasts and edematous fibrous connective tissue.
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The corticomedullary tubules were dilated and lined by low cuboi-
dal to flattened squamous or flattened columnar epithelium (Figure 7).
Most dilated tubules were empty, but some contained a homogenous or
fluffy eosinophilic material. Dilated tubules were sporadically separated
by variable amounts of expanded, loose interstitial tissue and some-
times the gray-white crystals of calcium were seen in tubules with loose
embryonic interstitial tissue (Figures 2 and 3).

The corticomedullary junction was obscured. Sometimes the corti-
comedullary interstitium was focally edematous and contained reactive
fibroblasts and edematous fibrous connective tissue (Varied amounts of

Figure 7: Glomeruli were sporadic, small, and often hypoplastic or atrophic,
located within a dilated Bowman’s capsule and the capsules were often
continuous with dilated proximal tubules.

Figure 8: The right and left kidneys of the PCK lamb indicated identical
changes. The most important lesions were found in the renal. There was
severe dilatation of renal tubules at all levels of the nephron unit.

Figure 9: The surface was slightly nodular and irregular and the capsule
was thin, tightly adherent, and translucent, through which could be seen
numerous Fluid-Filled Cysts (FIG).

Figure 10: Both kidneys were enlarged and extended into the cranial ven-
tral abdomen, displacing viscera dorsally.

\ J

mature fibrous connective tissue surrounded the cysts) (Figure 6). The
number of glomeruli was greatly reduced. Those present were small and
located within a dilated Bowman’s capsule (Figures 1 and 3). Glomeruli
were sporadic, small, and often hypoplastic or atrophic, located within a
dilated Bowman’s capsule (Figures 4 and 7) and the capsules were often
continuous with dilated proximal tubules. Although the concentration
of cysts was greatest in cortical areas, they extended deeply into the
medullary area where many were lined by flattened epithelium more
typical of that of normal collecting ducts. Microscopic examination
revealed lesions uniformly distributed in the renal cortex. Sometimes
cysts were seen to merge that this process was due to pressure from the
cysts round.

Discussion

Cystic disease involving both the hepatic and renal was described
first in 1956 [23]. Most researchers believe that polycystic disease is
an inheritable disorder, in which both kidneys, that occurs in at least
two major types, an adult form and an neonatal form, each with differ-
ent modes of inheritance [24,25]. This polycystic disease in adolescent
animals of any species most closely resembles the autosomal recessive
polycystic disease complex seen in young children. Normally, the auto-
somal recessive form occurs early in life and is a more severe condition
than that of later onset autosomal dominant forms and often compat-
ible with the human ARPKD in that the disease manifests as stillbirths
or death within the first few weeks of life, although revelation consistent
with the ADPKD have also been described [26]. The cause of cystic
disorders has not been specified. A common pathogenesis for all the
ductular lesions is suspected [27]. Offered theories include a primary
defect in epithelial cell growth and differentiation, an abnormal expres-
sion of proto-oncogenes and/or over expression of epidermal growth
factor receptor, an extracellular matrix alteration and a variation in the
symmetry of tubular lining cells because of imperfect tubular cell dif-
ferentiation. Another possible pathogenesis for cystic lesions in kidneys
could be acquired tubular cystic change and fibrosis. This may occur af-
ter interstitial nephritis associated with neonatal septicemia [13,28,29].
The lamb described in this case report was from a Herrick sheep and
was born with a twin that died from unknown causes at birth. His-
topathological survey of a biopsy specimen is most helpful to obtain a
definitive diagnosis [30,31] in domestic animals, classification of renal
cysts is simple because this type of kidney disease has not been very
well studied [32,33]. This case report supports that opinion, because
of the glomerular lesions. Microdissection examination of polycystic
kidneys in man have shown that most of the cysts are dilatation of tu-
bules [34,35]. Few cases have been reported in which the cysts result
from the dilatation of the glomeruli. The glomerular origin of the cysts
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is demonstrated by the regular and roundish shape of the cysts and sig-
nificantly by the presence of the glomerular tuft in most of them. In the
present case report, cystic dilations were present in the renal tubules.
Renal tubular ectasia was most pronounced in the distal convoluted
tubules and collecting ducts. Most reports of congenital polycystic dis-
orders (abnormalities) in both humans and animals often have variable
involvement of kidney tubules, most specially the collecting tubules
[36,19]. Based on the morphology of the cystic lesions and the age of
onset of clinical signs, the lamb described in this report has some fea-
tures that are similar to those in previous reports of adolescent poly-
cystic disease in humans and other animals. Whether this disease has a
heritable component could not be accurately determined. Macroscopic
and microscopic studies were similar to autosomal recessive polycystic
kidney disease in humans and to previous reports of juvenile polycystic
disorders in several animal species.
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