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TUBERCULOSIS IN WILD OLIVE BABOONS,

PA PlO CYNOCEPHALUS ANUBIS (LESSON), IN KENYA

R. Tarara, M. A. Suleman, R. Sapoisky, M. J. Wabomba,2 and J. G. Else
Instituteof Primate Research, National Museums of Kenya, P.O. Box 24.481, Nairobi, Kenya

ABSTRACT: Several wild olive baboons from a single troop in the Masai Mara Game Reserve,
Kenya were observed to be lethargic and emaciated. Five were trapped and tuberculin tested by
intradermal inoculation of 0.1 cc (100 IU) mammalian old tuberculin in the upper eyelid. Two

of the five showed positive reaction at 72 hr and were examined at necropsy. Gross lesions in

both animals consisted of multiple nodules with caseation in the lung, spleen and tracheobronchial
lymph nodes. There were multiple granulomas throughout the lung, spleen and the lymph nodes.
Tissues were cultured on Lowenstein-Jensen media with and without pyruvic acid. Isolates were
typed as Mycobacterium bovis.

INTRODUCTION

Mycobacterial infections have been de-

scribed extensively in populations of cap-

tive primates (Clarkson and Smith, 1969;

Heywood and Hague, 1969; Tribe, 1969;

Fiennes, 1972; Fourie, 1983; Suleman et

al., 1983). Earlier reports identified My-

cobacterium tuberculosis as the most

prevalent agent, but more recently M.

bovis, M. avium and atypical mycobac-

terial infections have been reported (Ses-

line et a!., 1975; Costallat et a!., 1978;

Zumpe et a!., 1980; Soave et al., 1981;

Weiszfeiler et a!., 1981; West et a!. 1981;

Himes et a!., 1982). The presence of my-

cobacterial infections has been document-

ed in non-primate wild animals (Paine and

Martinaglia, 1928; Thorburn and Thomas,

1940; Robinson, 1944; Guilbride et a!.,

1963; Muirhead et a!., 1974; Clancey,

1977; Himes et al., 1980; Woodford,

1982a, b) however little has been reported

concerning wild non-human primates

(Weiszfeiler et al., 1964-65; McConnell et

a!., 1974). Mycobacterium tuberculosis

infection in newly imported primates has

been attributed to contracting the disease

from infected humans and subsequent
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monkey to monkey transmission during

the stressful transport period rather than

by acquiring natural infections while in

the wild (Tribe, 1969; Moulder, 1976),

however the increased possibility of infec-

tion resulting from contact with humans

and domestic animals has been reported

(Fourie, 1983). This report presents two

confirmed cases of bovine tuberculosis

from a wild troop of olive baboons in Ken-

ya, East Africa and suggests evidence of

a high prevalence of natural infection.

MATERIALS AND METHODS

A young adult female baboon (B-i) in a troop

of baboons in the Masai Mara Game Reserve
was noted to be weak, lethargic and emaciated

and frequently coughing. Upon immobilization

she died within 15 mm and was examined post-

mortem. An adult female (B-2) showed similar

clinical signs and non-pruritic alopecia distrib-
uted on the back with the skin red tan in ap-
pearance. She was anesthetized and transported
to the Veterinary Laboratories in Nairobi where

she was killed and examined at necropsy.
Five additional baboons from the same troop

were trapped and tuberculin tested by intra-
dermal injection of 0.1 cc of mammalian tub-
erculin (100 IU) in the upper eyelid. One of

these animals died subsequent to trapping (B-
3); two of the remaining four showed marked
erythema, swelling and drooping of the eyelid.
The two baboons with positive TB tests (juve-
nile female, B4 and adult female, B5) were

killed and a necropsy was performed. Tissues
were fixed in 10% buffered formalin, embed-

ded in paraffin, sectioned at 7 sm, and stained
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with hematoxylmn and eosin for histological ex-

amination.
Sections of lung, spleen and tracheobronchial

lymph nodes were stained with Kinyoun’s acid
fast stain and impression smears stained with

Ziehel-Nielsen acid fast stain. Specimens of the
same tissues, preserved on dry ice, were sub-
mitted to the Kenya Tuberculosis Laboratory
for culture on Lowenstemn-Jensen media with

and without pyruvic acid (Marks, 1963). Iso-

lates were sent to Mycobactenium Reference

Unit at Cardiff, Wales for typing as determined
by their ability to remove amino acids from
aqueous solutions (Barrow, 1981).

RESULTS

In animal B-i there were multiple nod-

ules up to 1 cm in diameter in all lung

lobes with the left lobes being more se-

verely affected than the right. Nodules in

the left apical lobe were firm; those on the

other lobes were soft and had fluid con-

taining granular material centers. Grey-

ish-white nodules approximately 5 mm in

diameter were present at both poles of the

spleen. These had yellowish-white soft

granular centers. Nodules similar to those

described in B-i were present in the lung,

spleen, liver, mesenteric and inguina!

lymph nodes of animal B-2. In animal B-3

there were fine fibrous adhesions between

the left cardiac and diaphragmatic lobes.

The anterior portion of the left diaphrag-

matic lobe was firm and nodular. On sec-

tion of this area there were multiple tan

to greyish-white nodules with caseous

centers ranging from 2-4 mm in diame-

ter. The tracheobronchial lymph nodes

were enlarged (2 x 1 cm to 3 x 1.5 cm)

and on section they were greyish-white

and had a thick fluid consistency. Nodules

approximately 1 mm in diameter were

disseminated throughout the spleen. There

were fine fibrous adhesions between the

left cardiac and diaphragmatic lung lobes

of animal B-4. The anterior portion of the

left diaphragmatic lobe was firm and nod-

ular. On section of this area there were

multiple tan to greyish-white nodules with

caseous centers ranging from 2-4 mm in

diameter. The tracheobronchia! lymph

FIGURE 1. Lung from an olive baboon infected
with Mycobacterlum bovis. A granuloma is present
with central multinucleated giant cells and periph-

eral small mononuclear cells. (H&E, x 40)

nodes were enlarged (2 x 1 cm to 3 x 1.5

cm). The entire left side of the lung of

B-5 was adherent to the parietal pleura by

a diffuse sheet of fibrous connective tissue.

The parenchyma of these lobes was finely

nodular on section. The tracheobronchial

lymph nodes were mottled light and dark

grey. On section these nodes had circular

greyish-white distinctly demarcated areas

which were solid in consistency.

Tissues were available for histologic ex-

amination from B-2, B-3, B-4 and B-S.

There were multiple granulomas through-

out the spleen, lung (Fig. 1) and liver of

B-2. These were characterized by a cen-

tral area of epithelioid cells, often with

multinucleated giant cells, bordered by a

thick rim of small mononuclear cells.

There was central necrosis of several of

the pulmonary granulomas. Only the lung

of B-3 was available for histologic exam-

ination. There were several granulomas

throughout the parenchyma. These in-

flammatory foci had an abundant eosin-

ophil component and sections of lung mites

were identified. Lesions in B-4 and B-S

were similar to those of B-2. In addition,

granulomas were present in tracheobron-

chial lymph nodes. Some splenic and

lymph node granulomas had large central

necrotic areas with mineralization (Fig. 2).
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FIGURE 2. Tracheobronchial lymph node from
an olive baboon infected with Mycobactenlum bovis.

There is a large amorphous necrotic area (N) with
central hyalinized foci of mineralization (M). (C-

capsule of lymph node.) (H&E, x 64)

A few acid fast rods were seen in an

impression smear from the lung and on a

histological section of lung from B-4. Or-

ganisms isolated from lungs, spleens and

tracheobronchial lymph nodes of B-4 and

B-5 had cultural characteristics of either

M. bovis or M. africanum. These isolates

were typed as M. bovis.

DISCUSSION

In Kenya human tuberculosis is a noti-

fiable disease when clinically recogniz-

able. Approximately 6,000 to 8,000 new

cases of tuberculosis in humans are re-

ported annually. It is suspected that there

are two unreported cases for every re-

ported case (Aluoch, 1982).

Tuberculosis is considered to be a nat-

urally occurring simian disease in some

instances, but is thought to be mainly a

disease acquired in captivity (Fiennes,

1972; Goldsmith and Moor-Jankowski,

1972; Fourie and Odendaal, 1983). Pre-

vious reports of mycobacterial infections

in captive animals have implicated con-

tact with infected humans (Fiennes, 1972;

Fourie and Odendaal 1983), mammals

(Himes et a!., 1980, 1982), birds (Sesline

et a!., 1975) and contaminated water

(Fleischman et a!., 1982). The presence of

bovine tuberculosis in wild baboons sug-

gests that these primates are infected nat-

urally and may serve as a reservoir for the

disease. Possible sources of infection in-

clude contact with cattle, wild herbivores,

contaminated food and water sources. The

current prevalence of bovine tuberculosis

in domestic animals in Kenya is uncertain,

but a study in 1965 reported a low fre-

quency of occurrence (Waddington, 1965),

and the prevalence in wild animals is un-

known. Mycobacterial infections have

been reported in other countries from

Marsh antelope, Kobus lechwe (C!ancey,

1977), deer, Darna dama, Cervus nippon,

and badger, Meles meles (Barrow and

Gallagher, 1981). Weiszfei!er et a!. (1964-

65) reported a typical mycobacteria! in-

fection in feral monkeys. The baboons in

this report came from a troop which fre-

quently scavenges from a refuse dump in

common with hyenas and vultures and

may have contracted the disease from

contaminated waste.

ACKNOWLEDGMENTS

The authors wish to thank Mr. H. G. Kamu-

nyi of Kenya Tuberculosis Laboratory for cul-
turing, arranging for typing of the micro-or-

ganisms and providing information on typing
techniques used, and Mr. Richard Korir for his-
tological preparation. We are grateful to the
Ministry of Tourism and Wildlife for permis-

sion to trap and remove the infected animals
and to Dr. P. D. Sayer for comments during
preparation of the manuscript.

LITERATURE CITED

ALUOCH, J. M. 1982. TB digs deep into Kenyan
women folk. Daily Nation, p. 16.

BARROW, P. A. 1981. Aspects of the epidemiology

of bovine tuberculosis in badgers and cattle. II.
The development and use of a typing system for

Mycobacterium bovis. J. Hyg. 86: 247-257.
AND J. GALLAGHER. 1981. Aspects of the

epidemiology of bovine tuberculosis in badgers
and cattle. I. The prevalence of infection in two
wild animal populations in South-West England.

J. Hyg. 86: 237-245.

CLANCEY, J. K. 1977. The incidence of tuberculosis

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 02 May 2024
Terms of Use: https://bioone.org/terms-of-use



140 JOURNAL OF WILDLIFE DISEASES, VOL.21, NO.2, APRIL 1985

in lechwe (marsh antelope). Tubercle. 58: 151-

156.

CLARKSON, M. J., AND M. W. SMITH. 1969. Tuber-
culosis in rhesus monkeys. Lab. Anim. Handb.
4: 51-59.

COSTALLAT, L. F., A. F. PESTANA DE CASTRO, F.

SIMON, L. DE S. M. DINIZ, AND W. GI0RGI. 1978.

Mycobacteriosis in monkeys: A report of two

cases. Vet. Med. Small Anim. Clin. 5: 651-655.
FIENNES, H. N. 1972. Tuberculosis. In Pathology

of simian primates-infection and parasitic dis-
eases. Part II, H. N. Fiennes et al. (eds.). S. Kar-
ger, New York, pp. 314-334.

FLEISCHMAN, H. W., C. C. DU MOULIN, H. J. E5BER,

V. ILIEVSKI, AND A. E. BOGDEN. 1982. Non-

tuberculous mycobacterial infection attributable
to Mycobactenium intracellulare serotype 10 in

two rhesus monkeys. J. Am. Vet. Med. Assoc.
181: 1358-1362.

FOURIE, P. B. 1983. Tuberculosis in captive wild

mammals: The situation in South Africa. S. Afr.
J. Sci. 79: 345-346.

AND M. W. ODENDAAL. 1983. Mycobac-

tenium tuberculosis in a closed colony of ba-
boons (Paplo ursinus). Lab. Anim. 17: 125-128.

GOLDSMITH, E. I., AND J. MOOR-JANKOWSKI. 1972.

Medical primatology-infectious diseases, viral

oncology, pharmacology and toxicology, cardi-
ovascular studies. Part III. S. Karger, New York.

pp. 127-128.

GUILBRIDE, P., D. ROLLINSON, E. MCANULTY, J.
ALLEY, AND E. WELLS. 1963. Tuberculosis in

the free-living African cape buffalo (Syncenus

caffer caffer). J. Comp. Pathol. Ther. 73: 337-

348.
HEYWOOD, H., AND P. H. HAGUE. 1969. Tuber-

culosis in baboons. Lab. Anim. Handb. 4: 43-50.
HIMES, E. M., D. W. LUCHSINGER, J. L. JARNAGIN,

C. 0. THOEN, H. B. HOOD, AND D. A. FERRIN.

1980. Tuberculosis in fennec foxes. J. Am. Vet.

Med. Assoc. 177: 825-826.

W. A. WENDT, W. LUCHSINGER, AND J. L.

JARNAGIN. 1982. Mycobactenium bovis iso-

lated from a dusky langur with granulomas in

the intestine. J. Am. Vet. Med. Assoc. 181: 1355-
1357.

MARKS, J. 1963. Pyruvic acid in the cultivation of
tubercle. Monthly Bull. Mm. Publ. Health, Health

Lab. Serv. (U.K.) 22: 150.

MCCONNELL, E. E., P. A. BASSON, B. J. MYERS, AND

H. E. KUNTZ. 1974. A survey of diseases among
100 free-ranging baboons (Paplo ursinus) from

the Kruger National Park. Onderstepoort J. Vet.

Hes. 41: 97-168.

MOULDER, J. B. 1976. Tuberculosis in non-human
primates Vet. Med. Small Amm. Clin. 71: 1286-

1287.

MUIRHEAD, H. H., J. GALLAGHER, AND K. J. BURN.

1974. Tuberculosis in wild badgers in Glouces-
tershire: Epidemiology. Vet. Hec. 95: 552-555.

PAINE, H., AND G. MARTINAGLIA. 1928. Tubercu-
losis in wild buck living under natural condi-
tions. J. S. Afr. Vet. Med. Assoc. 1: 87-91.

ROBINSON, E. M. 1944. A note on strains of tuber-

culosis from the cape kudu. Onderstepoort J. Vet.

Sci. Anim. md. 19: 23-28.

SESLINE, D. H., L. W. SCHWARTZ, AND B. I. OSBURN.

1975. Mycobacterlum avium infection in three

rhesus monkeys. J. Am. Vet. Med. Assoc. 167:

639-645.

SOAVE, 0., S. JACKSON, AND J. S. GHUMAN. 1981.
Atypical mycobacteria as the probable cause of

positive tuberculin reactions in squirrel monkeys

(Saimini sciureus). Lab. Anim. Sci. 31: 295-296.

SULEMAN, M. A., H. TARARA, H. G. KAMUNYI, AND

H. N. HUNYENJE. 1983. Bovine tuberculosis in

a baboon colony. Kenya Vet. 7: 1-2.
THORNBURN, J. A., AND A. D. THOMAS. 1940. Tu-

berculosis in cape kudu. J. S. Afr. Vet. Med. As-

soc. 11: 3-10.
TRIBE, C. W. 1969. Clinical aspects of the detec-

tion and control of tuberculosis in newly im-
ported monkeys. Lab. Anim. Handb. 4: 19-26.

WADDINGTON, F. G. 1965. A tuberculosis test sur-

vey of cattle in Kenya. Report to the Govern-

ment of Kenya. FAO, Home, Italy, pp. 8-11.
WEISZFEILER, J. G., V. KARASSEVA, AND J. HOLLAND.

1964-65. Atypical mycobacteria in monkeys.

Acta Microbiol. Acad. Sci. Hung. 11: 403-407.
AND E. KARCZAGE. 1981. Myco-

bacterium simlae and related mycobacteria. Rev.

Infect. Dis. 3: 1040-1045.

WEsT, C. S., S. J. VAINISI, C. M. VYANTAS, AND F.

Z. BELUHAN. 1981. Intraocular granulomas as-
sociated with tuberculosis in primates. J. Am.
Vet. Med. Assoc. 179: 1240-1244.

WOODFORD, M. H. 1982a. Tuberculosis in wildlife

in the Huwenzori National Park, Uganda (Part
I). Trop. Anim. Hlth. Prod. 14: 81-88.

1982b. Tuberculosis in wildlife in the Ru-
wenzori National Park, Uganda (Part II). Trop.

Anim. Hlth. Prod. 14: 155-160.

ZUMPE, D., M. S. SILBERMAN, AND H. P. MICHAEL.

1980. Unusual outbreak of tuberculosis due to

Mycobactenlum bovis in a closed colony of rhe-
sus monkeys (Macaca mulatta). Lab. Anim. Sci.

30: 237-240.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 02 May 2024
Terms of Use: https://bioone.org/terms-of-use




