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Abstract : Polycystic kidney disease (PKD) is characterized by multiple cysts within the renal parenchyma and is a
common heritable disease in humans, dogs, and cats. However, a few cases of PKD have been described in captive
pygmy hippopotamuses. Bilateral PKD was observed in a 33-year-old, 198-kg female pygmy hippopotamus during
its necropsy in Seoul Zoo on 15 January 2013. The diagnosis of PKD was confirmed by gross findings and
histopathological examination. One kidney was slightly enlarged, and the lower portion of other kidney contained a
large cyst filled with light yellow, watery fluid. Both kidneys had numerous, variably sized fluid-filled cysts of 2 to
20 mm in diameter. Considerable portions of the renal cortex and medulla were replaced by cysts. Microscopic inspection
showed that the cysts were lined with low cuboidal to flat epithelial cells. The present case report of PKD in a pygmy

hippopotamus is the first in Korea.
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Introduction

The pygmy hippopotamus (Choeropsis liberiensis) is found
in western Africa, mainly in Liberia but also in Sierra Leone,
Guinea, and the Ivory Coast (8). It is classified as endan-
gered by the IUCN Red List (19), is listed on Appendix II of
CITES, and faces more immediate danger as evidenced by
the fact that there are an estimated 2,000 to 3,000 individu-
als remaining in the wild (18).

Polycystic kidney disease (PKD) is characterized by multi-
ple cysts within the renal parenchyma (15) and is an impor-
tant contributor to renal and systemic morbidity (2). Although
PKD is considered to be heritable in humans, dogs, and cats
(3-5,11), the exact mechanisms of PKD remain unclear
(2,17). PKD has been frequently reported in a variety of
domestic, nondomestic, and wildlife species (1,7,14). How-
ever, a few cases of PKD have been described in captive
pygmy hippopotamuses (6,13). The authors diagnosed PKD
in an aged captive pygmy hippopotamus during its necropsy
in Seoul Zoo. To our knowledge, there are no previous
reports of PKD in captive pygmy hippopotamuses in Korea.
We report this case to provide information regarding the risk
of PKD in captive pygmy hippopotamuses in zoos in Korea.

Case

A 33-year-old, 198-kg female pygmy hippopotamus (Inter-
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national Studbook No. 568) was found dead on 15 January
2013 in Seoul Zoo. There were no previous clinical signs
before its death. It had been exhibited in a 519-m* outdoor
enclosure with a 132-m? pool and a 15-m? wallow area with
a male hippopotamus since 1984, when the zoo was opened.
The two animals were housed in an indoor exhibition room
together during winter. There were freshwater pools without
sand filters both the outdoor enclosure and indoor room. The
water was supplied from a dam constructed in the upper val-
ley of the zoo. The hippopotamuses were fed twice per day
on a diet of hay, pelleted feed for calves, cabbage, Chinese
cabbage, carrots, apples, potatoes, and sweet potatoes.

The female hippopotamus was born in the Tierpark Berlin,
Germany (International Studbook No. 568), on 22 May 1980
(sire, International Studbook No. 286; dam, International
Studbook No. 287). At the age of 4 years, in May 1984, it
was transferred to Seoul Zoo. Its male hippopotamus cage
mate (International Studbook No. 466, born in Amsterdam
Zoo on 10 March 1977) was transferred from Amsterdam,
Netherlands in May 1984. The female hippopotamus gave
birth to a calf in April 2002; however, the calf died of severe
stress due to breech presentation. The calf was pulled out by
hand-assisted breech delivery. It died 2 days later, and the
female hippopotamus gave birth to no additional calves
thereafter. This pair of hippopotamuses was the only pygmy
hippopotamus pair in Korea.

A necropsy was performed at the Animal Health Center of
the zoo to identify the cause of sudden death of the adult
female pygmy hippopotamus. Tissue samples of the lesions
were fixed in 10% neutral buffered formalin and processed
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enlarged. The lower part of the other kidney had a large cyst filled with light yellow-colored watery fluid. (B, C) Numerous fluid-
filled cysts of 2 to 20 mm in diameter were present in the cortex and medulla of the dorsal aspects of both kidneys.

pygmy hippopotamus stained with hematoxylin and eosin.
Approximately 2-mm-diameter cysts were observed in the renal
cortex. The cysts were lined with a single layer of low cuboidal
to flat epithelial cells.

routinely. Tissue sections were stained with hematoxylin and
eosin for light microscopy examination. The diagnosis of
PKD was confirmed by gross findings and histopathological
examination. On necropsy, one kidney was slightly enlarged
(Fig 1A). The lower part of the other kidney contained a
large cyst filled with light yellow-colored watery fluid with-
out renal parenchymal tissue (Fig 1A and C). Both kidneys
had numerous variably sized fluid-filled cysts of 2 to 20 mm
in diameter. A considerable portion of the renal cortex and
medulla was replaced by cysts (Fig 1B and C). On micro-
scopic inspection of the kidney, the cysts were lined with low

cuboidal to flat epithelial cells (Fig 2).

Blood-stained peritoneal fluid was observed upon opening
the abdominal cavity (Fig 3A). Widespread hematomas and
congestion were present in the mesentery of the intestine (Fig
3B). Mesenteric torsion was also observed (Fig 3C). There
were no specific lesions in other organs, such as the liver,
pancreas, heart, or stomach.

Discussion

Various PKDs have been described in humans (15) and
many domestic animal species including lambs (7), rabbits
(10) and cats (5). However, a few cases of PKD have been
reported in exotic or wildlife species, including sturgeons
(17), pandas (9), deer (1), and raccoons (4). The authors
encountered PKD in a captive pygmy hippopotamus during
its necropsy in Seoul Zoo.

Nees et al. (11) described the occurrence of PKD in 13
aged female hippopotamuses. The present case also involved
a female aged pygmy hippopotamus. Raymond et al. (13)
reported that the clinical signs prior to death of pygmy hippo-
potamuses with PKD were anorexia, lethargy, weight loss,
polydipsia, and polyuria. Although the clinical signs shown
by affected pygmy hippopotamuses with PKD are nonspe-
cific, they may include those suggestive of renal disease (11).
In the present case, there were no clinical signs before death.

Kidneys with PKD in pygmy hippopotamuses contain
numerous, variably sized fluid-filled cyst that partially and
completely efface the cortices and medullae (13). Multifocal
fluid-filled cysts may be present within the parenchyma and
under the capsule of the liver as well as in the mucosa of the
proximal duodenum (11). In the present case, both kidneys

Fig 3. Blood-stained peritoneal fluid and mesenteric hematomas and congestion were observed. (A) Large hematoma caused by leak-
age of blood into the space between the two serosal layers of the mesentery. Dark red-colored, blood-stained peritoneal fluid was found.
(B, C) Mesenteric torsion and severe hematoma were observed. Grossly, the small intestine was normal, with the exception of the

mesenteric hematomas.
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exhibited numerous variably sized fluid-filled cysts 2 to
20 mm in diameter. One kidney was almost half the size of
the other. The cause of these size discrepancy, whether a con-
genital defect or secondary to PKD, is uncertain.

Nees et al. (11) reported that histologically, the renal cysts
in PKD are lined by cuboidal to squamous epithelium sur-
rounded by fibrous connective tissue of variable thickness.
The kidneys in the present case contained cysts lined with
low cuboidal to flat epithelial cells. On the other hand,
Sanna-Cherchi (16) reported that renal dysplasia or hypopla-
sia is another congenital kidney disease in humans. The
present case exhibited renal defects in one kidney. The rela-
tionship between the renal defects and PKD is unclear.

Although the natural course of PKD is not well character-
ized (12), it seems to be a multifactorial disease with a com-
plex pathogenesis. Additionally, there is some indication that
in genetically susceptible individuals, environmental factors
may trigger the initiation and perhaps the progression of
PKD (11). Although the cause of cystic disorders has not
been determined, some factors may have contributed to the
death of this pygmy hippopotamus. This report is the first
case of PKD in a pygmy hippopotamus in Korea, and fur-
ther study is needed to elucidate the pattern of occurrence of
PKD in pygmy hippopotamuses.
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