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Abstract

Five captive Sumatran rhinoceros (Dicerorhinus sumatrensis sumatrensis) housed in a facility in Selangor
Malaysia died in a biphasic epidemic that spanncd 18 days. Four of the five rhinos had been wild-caught in
peninsular Malaysia and translocated into captivity: one was the only offspring of a fcmale that had been
pregnant at the time of capture. Clinical signs included initial depression and anorexia followed by rapidly
progressing incoordination, muscle tremors, nasal hemorrhage, recumbency and labored breathing, followed
by death. Despite broad-spectrum antibiotic and supportive therapy, all five rhinos succumbed. Trypanosomes
identified as Trypanosoma evansi were detected in blood smears taken just prior to death from the last two
animals. Gross pathology was nonspecific: however. histopathologic examination revealed multi-systemic
diseasc compatible with historical reports of surra in oth.er animals. Three animals had intralesional trypanosomes
and extravascular hemolysis; three of four animals for which spleen was available had unique and characteristic
splenic lesions consisting of marked enlargement of periarteriolar sheaths with lymphoid depletion,
Trypanosomes were identified in the brain of one animal in association with endothelial hypertrophy.
Immunohistochemistry was performed on tissuc samples to further characterize the discase. E.coli was also
isolated from several organs A herd of buffalo located adjacent to the Sumatran Rhino Conservation Center
shared a common fence with the 10-acre reserve where the first animal had been housed for the two weeks

immediately prior to its death. This outbreak represents the first report of surra in the Sumatran rhinoceros.
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Introduction

The Sumatran rhinoceros (Dicerorhinus sumatrensis) is
considercd the most endangered rhinoceros species, even
though the estimated 300 animals outnumber the rarer
Javan spccies (Rhinoceros sonduicus). The Sumatran
rhino remains the most threatened of the five extant
species largely duc o poaching for the rhino’s horn,
compounded by forest degradation. Following the tragic
loss of five animals in Peninsular Malaysia, just cight
Sumatran rhinos survive in captivity worldwide. four in
zoological facilities in the USA and four in sanctuaries
in Southeast Asia.

Wild populations increasingly face risk of emerging
diseases, especially where domestic animal reservoirs
exist near populations of captive or wild species that may
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not share similar discase ccology. Recent examples of
diseases that are infecting new species or crossing
environmental barriers include BSE, CWD, West Nile
Virus, Highly Pathogenic Avian Influenza, Monkey Pox
and Ebola Virus, and the list continues to grow. Zoonoses
are also becoming more prevalent as more people and
their livestock move into new environments.>'"'* Many
of these diseases, including surra, arc emerging directly
or indirectly because of mankind's exploitation of the
carth’s resources for food, fuel, medicines, and agriculture
- problems compounded by the modemn trend towards
globalization, !

Materials Methods
The epidemiology and pathology of an acute epidemic
mortality event involving the last captive Sumatran



rhinoceros in Peninsular Malaysia was investigated. 1o
addition to extensive necropsy and laboratory testing
conducted in Malaysia, partial pathologic tissue sets
collected from cach animal by the attending veterinarian
or the Universiti Putra Malaysia were imported into the
USA for further examination. Epidemiologic data werc
reviewed. This included assessment of chronological and
demographic information: local staff interviews:
cvaluation of scientific reports and laboratory analysis
of samples taken during the outbreak and of testing of
domestic animals surrounding the reserve: and review of
the literature.

Results and Discussion

Five Sumatran rhinoceros (four females and one male)
housed in a species conservation facility in Selangor
Malaysia died in an epidemic that was a significant
setback to an already struggling captive propagation
program. Four of the five rhinos had been wild-caught
in peninsular Malaysia and translocated into captivity:
one was the only offspring of a female that had been
pregnant at the time of capture. The biphasic epidemic
spanned just cighteen days in October and November of
2003. during the peak of the rainy scason. The first animal
died on October 30, within twenty-four hours of being
moved from the adjacent forested reserve back to the bamn.
This death was followed ten days later by the first clinical
signs in the male. Despite broad-spectrum treatment that
included antibiotics, fluid therapy. anthelminthies, anti-
inflammatory medications and other supportive measures.
the animal died. Clinical signs included lethargy,
depression, anorexia, and weakness that progressed to
posterior paresis. labored respirations, recumbency and
death, which were compatible with those seen in surra in
other species” The next day another female was affected
with similar signs, and soon succumbed. The remaining
two animals. which became ill about the same time,
appeared 1o be recovering with treatment. However, six
days later severe clinical signs recurred and death
followed. Blood samples collected during the event
showed mild anemia and monocytosis, but an otherwise
unremarkable leukocyte count.

An initial diagnosis of trypanosomiasis was made by
idenufication of trypanosomes on thick and thin blood
smears at the Universiti Kebangsaan in Kuala Lumpur,
Malaysia®. The organisms were classified as Trvpanosoma
evansi based on size and morphology. Unfortunatcly,
this diagnosis was not made until after all of the animals
had succumbed to the disease. Additional diagnostic tests,
including enzyme-linked immunuosorbent assays
(ELISA), card agglutination test for trypanosomiasis
(CATT), mouse inoculation test (MIT),
immunohistochemistry (IHC), and polymerase chain
reaction (PCR). have been developed to help improve
detection of T. evansi, surveillance for infection, and
diagnosis of surra.®!® These methodologies often are used
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to monitor rccurrent parasitemia post-treatment. A unique
lesion was observed in three of the four spleens examined
microscopically. The splenic white pulp was greatly
cxpanded by histiocytes. with central lymphoid depletion,
a pathologic lesion observed in both natural and
experimental surra infections and classified as depletion
of periarteriolar lymphoid sheaths®, Anemia, circulating
hemosiderophages and marked splenic hemosiderosis
were documented, suggesting extravascular hemolytic
discase. One animal had evidence of disseminated
intravascular coagulation, a condition attributed to
trypanosomiasis in humans. Histopathology revealed
presumptive trypanosomes in the brain of one animal, in
association with endothelial hypertrophy. and in multiple
other organs. Further testing of frozen and formalin-fixed
tissues, including reproductive organs, for trypanosomes
was facilitated by immunohistochemistry. Infertility has
been associated with trypanosome infections, which
disrupt spermatogenesis in domestic boars and rams. ‘I'he
salivarian trypanosomes, such as 10 evansi. are readily
transmitted by tabanid flies and other diptera.*® Tabanids
were abundant at the rhino center, with increased numbers
prevalent at the time of this epidemic, likely because of
the rainy season conditions.” Transmission would likely
be efficient in the captive environment because of the
concentration of susceptible animals exposed to infected
vectors, and the unique nature of trypanosome biology.
A herd of buffalo located adjacent to the Sumatran Rhino
Conservation Center shared a common fence with the
10-acre reserve where the first animal had been housed
for the two wecks immediately prior to its death, and may
have been a rescrvoir of infection for local tabanids.
Perissodactylids as a group appear to be highly sensitive
to trypanosomiasis. with high mortality reported in
domestic horses.* Trypanosomes have been associated
with discasce in African black rhinoceros (Diceros
bicornis), although that species appears relatively resistant
10 disease, unless stressed by translocation. presumably
because of innate resistance.® Such tolerance of
trypanosome infection would provide an adaptive
advantage for a species like the black rhinoceros that has
co-evolved with these blood parasites. Since 7. evansi is
a relative newcomer to Southeast Asia,* Sumatran rhinos
probably have had little opportunity to adapt to infection
with this agent. Hence, surra might be expected to appear
as an epidemic in a group of susceptible animals exposed
to infection at a common site over a short period.
Numerous bacteria such E.coli, mucoid E.coli,
Corynebacterium Spp. and Klebsiella pneumonia were
isolated from the organs. E.coli and mucoid E.coli
predominated in all the organs of all the rhinos. E.coli
was also a contributing factor for the death.

Acknowledgement

Dr. S. Vellayan would like to thank the Chairman of Zoo
Negara, Dato’ Ismail Hutson for permitting the Zoo
Negara Vets to be involved in the Rhino treatment. Qur



thanks are extended to the DG of PERHILITAN, staff at
Sungai Dusun, UPM, UKM, and the Dept. of Veterinary
Services for helping in the laboratory diagnosis. We thank
all our friends in the US for their valuable in depth
investigation at their laboratories.

Reference

1.

o

W

Biswas,D., A. Choudhury, and K.K. Misra. 2001.
Histopathology of Trypanosoma (Trypanozoon) evansi
infection in bandicoot rat. [. Visceral organs. Exper. Parasit.
99: 148-59.

Chan,B.T.E.,A. Mohamad, S. Vellayan, M.S. Fatmah, A.R.
Rovlida, J. Jeffery, K. Vijaya Jayam, S. Reza, A. Mathew,
M. Norhayuti, and M.1. Noor Hayati. A preliminary report
on trypanosome infection of Sumatran rhinoceros
(Dicerorhinus sumatrensis) in Malaysia. J. Trop. Dis., in
press, 2004

Clausen, B. 1981. Survey for trypanosomes in black
rhinoceros (Diceros bicornis). J. Wildl. Dis. 17: 381-6.
Dicleman, 15.F. 1986. Trypanosomiasis in Indonesia. The
Vet. Quart. 8: 250-6.

Dissanaike, A.S., H.T. Ong, and S.P. Kan. 1974,
Trypanosome infections in Orang Aslis (aborigines) in
West Malaysia. Trans. Royal Soc. Trop. Med. Hygiene 68:
4945,

189

12.

Hilali, M. and M.M. Fahmy. 1993. Trypanozoon-like
epimastigotes in the larvac of Cephalopina titillator
(Diptera: Oestridae) infesting camels (Camelus
dromedarius) infected with Irypanosoma evansi. Vet.
Parasit. 45: 327-9.

Lohr,K.F,, S. Pohipark, L. Srikitjakarn, P. Thaboran, G.
Bettermann and C. Staak. 1983. Trypanosoma evansi
infection in buffaloes in north-cast Thailand. 1. Field
Investigations. Trop. Anim. Hhth. Prod. 17: 121-5.
Mihok, S., R.O. Olubayo, and S.K. Moloo. 1992.
Trypanosomiasis in the black rhinoceros (Diceros bicornis
Linnacus, 1758). Rev. Sci. Tech. Off. Int. Epiz. 11: 1169-
73.

Noyes, H.A_, J.R. Stevens, M. Teixeira, J. Phelan, and P.
Holz. 1999. A nested PCR for the ssTRNA gene detects
Tiypanosoma binneyi in the platypus and Trnypanosoma
sp. in wombats and kangaroos in Australia. Int. J. Parasit.
29: 331-9.

. OIE Manual. 1996. Surra (Trypanosoma evansi). Off. Int.

Epiz. Chapter X.11: 686-93.

Payne, R.C., D. Waliner-Toews, D. Djauhari, and T.W.
Jones. 1991. Trypanosoma evansi infection in swamp
buffalo imported into central Java. Prev. Vet. Med. 11: 105-
14,

Reid, S.A., A. Husein, G.W. Hutchinson, and D.B.
Copeman. 1999. A possible role for Rusa deer (Cervus
timorensis russa) and wild pigs in spread of Trypanosoma
evansi from Indonesia to Papua



