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Toxoplasma gondii ANTIBODIES

IN FREE-LIVING AFRICAN MAMMALS

H. P. RIEMANN, M. J. BURRIDGE, D. E. BEHYMER and C. E. FRANTI,

Department of Epidemiology and Preventive Medicine, School of Veterinary Medicine,

University of California, Davis, California 95616, USA

Abstract: Twelve species of free-living African mammals from Kenya, Tanzania,
Uganda and Zambia were tested for antibodies to Toxoplasma gondii using the in-
direct hemagglutination test. Of 157 animals sampled, 20 (13%) were seropositive.
T. gondii antibodies were detected in Burchell’s zebra, (Equus burchelli), hippopota-
mus (Hippopotamus amphibius), African elephant (Loxodonta at ricana), defassa
waterbuck (Kobus defassa), lion (Panthera leo), and rock hyrax (Procavia capen-

sis). The highest titers were found in elephants, two having titers of 1:4096 and
one of 1:8192. These results are discussed in relation to the maintenance of T.

gondii among African wildlife.

INTRODUCTION

In a recent study in California, 32%
(35 of 109) of the captive exotic animals
tested had serologic evidence of exposure
to Toxoplasma gondii. However, it was
not possible to determine if some of
these animals had been infected prior to
importation into America. It was im-
portant, therefore, to examine free-living
animals and, in the present study, sera
collected from African mammals in their
native habitat were tested for antibodies
to T. gondii.

MATERIALS AND METHODS

Animals

One hundred and fifty-seven serum
samples were collected from 12 species
of wild mammals in four areas of Africa
(Table 1). These areas were as follows:

a cattle ranch at Elmenteita in the Rift

Valley of Kenya; the northern shore of
Lake Victoria in the Busoga District of

Uganda;7 the Serengeti National Park
and the adjacent area of Loliondo, both

in Tanzania; and the Southern Luangwa

Valley Game Reserve in Zambia. All ani-
mals were shot and then bled immediate-
ly for serum collection. Aqueous mer-

thiolate (1:10,000) was added to each

serum sample and all sera were stored
at -20 C. The sera were heated at

56 C for 1 h prior to shipment to this
laboratory.

The ages of the elephant and hippo-
potamus sampled were recorded as adult,
juvenile, or calf, and the sex of every
animal tested was noted.

Serology

The serum samples were tested by the
microtiter method of the indirect hemag-

glutination (IHA) test,’ using a com-
mercially available antigen.W Sera giving

a 2+ reaction at a 1:64 dilution were
considered positive and were titrated to
their endpoints. The 1:32 dilution of
serum was used as a nonsensitized cell

control and any serum that reacted non-
specifically was omitted from the study.
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RESULTS

Of 157 serum samples tested, 20
(13%) had T. gondii antibodies (Table
II). The highest prevalence of antibodies
was detected among zebra where eight
of 29 samples were seropositive. Other
species showing T. gondii antibodies
were hippopotamus (4 of 49), elephant
(4 of 63), defassa waterbuck (2 of 2),
and lion and rock hyrax (both 1 of 1).
The highest titers were found in ele-
phants, two having titers of 1:4096 and
one of 1:8192. There was no evidence
of T. gondii antibodies in either the wild
pig or the small antelope species tested.

T. gondii antibodies were detected in
wild mammals from all areas studied,

except the ranch in Kenya from which

only three samples were collected.

All the elephant and hippopotamus

sera containing T. gondii antibodies were

collected from adult animals (for both

species, 4 of 39 adults were seropositive).

The prevalence of T. gondii antibodies
was similar for each sex of elephant (1

of 13 males and 3 of 49 females were

seropositive), hippopotamus (1 of 18

and 3 of 31), and zebra (6 of 20 and

2 of 9).

TABLE 2. Distribution of HI antibody titers to Toxoplasma gondii among African wildlife.

Species
No.

tested
No.

positive

Recip rocal titer

<64 64 128 256 512 1024 2048 4096 8192

Lion 1 1 0 1

African elephant 63 4 59 1 2 1

Rock hyrax 1 1 0 1

Burchell’s zebra 29 8 21 3 2 2 1

Bushpig 1 0 1

Warthog 2 0 2

Hippopotamus 49 4 45 4

Defassa waterbuck 2 2 0 2

Impala 3 0 3

Grant’s gazelle 1 0 1

Thomson’s gazelle 4 0 4

Duiker 1 0 1

Totals 157 20 137 10 3 3 0 0 1 2 1

DISCUSSION

Our results show that T. gondii is
present in wild mammals in three dif-

ferent areas of Africa. Many of the cap-
tive exotic animals studied by Riemann
et al.’ were from species indigenous to

Africa. Direct comparisons between the
African and U.S. groups of animals

cannot be made because different spe-
cies were studied in each group. There
were, however, certain similarities be-
tween the groups. For example, about
10% of the Artiodactyla in each group
were seropositive. Since these are herbi-
vores, exposure to T. gondii would likely
be from ingestion of oocysts shed by Fe-
lidae rather than by ingestion of cyst-
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infected meat.”5’1#{176} If one can extend the
observations that certain Felidae can
serve as definitive hosts,’5 one might pos-
tulate that lions and genets could also
serve as such hosts and oocyst shedders.
The potential ability of wild Felidae to
harbor T. gondii has been shown by the
study of captive exotic animals in Cali-
fornia where 75% of the 12 feline spe-
cies tested were found to have T. gondii

antibodies.8

Another similarity between the wild
and the captive groups of animals was
the high antibody titers found in some
elephants. Three of the seropositive Afri-
can elephants had titers of 1:4096 or
1:8192, and were the highest found
among the 12 species tested. One of the
three captive Indian elephants tested and
reported in our earlier study,8 had a titer
of 1:524,288, which was the second
highest titer among the 47 captive spe-
cies studied.

In general, titers for seropositive cap-
tive animals were higher than seroposi-
tive animals in the present study, the
conditional median antibody titer for the
seropositive captive animals being 1:256
compared to a median titer of 1:64 for
the seropositive African wildlife. High
antibody titers are often an indication of
active chronic infection. Many investiga-
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of oocysts. In all probability, the com-
plete cycle of T. gondii can be maintain-
ed in Africa by an infection chain that
includes the lion and zebra, which have
a common predator-prey relationship, as
well as in domestic cat-rodent cycle as
has been shown in less remote areas.’

We are indebted to Dr. M. P. Cunningham and Mr. C. D. Kimber of the FAO/UNDP Im-

munological Research on Tick-borne Cattle Diseases and Tick Control Project, East African

Veterinary Research Organization, Muguga, Kenya, for provision of the serum samples.

LITERATURE CITED

1. DUBEY, J. P., N. L. MILLER and J. K. FRENKEL. 1970. Toxoplasma

gondii life cycle in cats. J. Am. vet. med. Ass. 157: 1767-1770.

2. FRENKEL, J. K. and J. P. DUBEY. 1972. Toxoplasmosis and its prevention

in cats and man. J. Infect. Dis. 126: 664-673.

3. JACOBS, L. 1961. Toxoplasmosis in man and animals. N.Z. Vet. J. 9: 85-91.

4. JEWELL, M. L., J. K. FRENKEL, K. M. JOHNSON, V. REED and A. RUIZ.
1972. Development of Toxoplasma oocysts in neotropical Felidae. Am. J.
trop. Med. Hyg. 21: 512-517.

5. MILLER, N. L., J. K. FRENKEL and J. P. DUBEY. 1972. Oral infections
with Toxoplasma cysts and oocysts in felines, other mammals, and in birds.

J. Parasit. 58: 928-937.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 07 Jul 2025
Terms of Use: https://complete.bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 11, October, 1975 533

6. PARK, H. Y. 1961. Toxoplasma hemagglutination test using alcohol-formalin
fixed sensitized lyophilized erythrocytes. Arch. Ophthal., Chicago 65:
184-191.

7. REID, H. W., M. J. BURRIDGE, N. B. PULLAN, R. W. SUTHERST and

E. B. WAIN. 1970. Survey for trypanosome infections in domestic cattle
and wild animals in areas of East Africa. I. Introduction. Br. Vet. J. 126:
622-626.

8. RIEMANN, H. P., D. E. BEHYMER, M. E. FOWLER, T. SCHULZ, A.

LOCK, J. G. ORTHOEFER, S. SILVERMAN and C. E. FRANTI. 1974.
Prevalence of antibodies to Toxoplasma gondii in captive exotic mammals.
J. Am. vet. med. Ass. 165: 798-800.

9. WALLACE, G. D. 1973. Intermediate and transport hosts in the natural history
of Toxoplasma gondii. Am. J. trop. Med. Hyg. 22: 456-464.

10. YILMAZ, S. M. and S. H. HOPKINS. 1972. Effects of different conditions on
duration of infectivity of Toxoplasma gondii oocysts. J. Parasit. 58: 938-
939.

Received for publication 31 March 1975

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 07 Jul 2025
Terms of Use: https://complete.bioone.org/terms-of-use




