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ABSTRACT: Serum samples from 76 free-ranging adult jackals of three species from four localities

in Kenya were examined for circulating antibodies against four canine pathogens: rabies virus,

canine parvovirus (CPV-2), canine distemper virus (CDV), and Ehrlichia canis. Samples were
collected between April 1987 and January 1988. Among black-backed jackals (Canis mesomelas),
the most sampled species, the mean prevalence of antibodies to CPV-2, CDV, rabies virus, and
E. canis was 34% (14 positive/55 sampled), 9% (4/55), 3% (1/28), and 2% (1/36), respectively.

There were no significant differences among sampling locations. In one area, antibody prevalence
of CPV-2 was significantly higher for golden jackals (C. aureus; 9/16) than for C. mesomelas (5/

26). Only three side-striped jackals (C. adustus) were sampled, but antibodies to CPV-2 and CDV
were present. As jackals often are the most abundant wild carnivore in African ecosystems, they

could serve as an important indicator species to monitor the potential of exposure of rare and
endangered canids to specific canine diseases.

Key words: Jackal, Canis spp, canine distemper virus, canine parvovirus, rabies, Ehrlichia

canis, serologic survey.

INTRODUCTION

Jackals occur in a wide variety of hab-

itats in sub-Saharan Africa and central Asia

(Kingdon, 1977). Black- or silver-backed

(Canis mesomelas), side-striped (C. adus-

tus), and golden (C. aureus) jackals are

morphologically similar (Wayne et a!.,

1989) and sympatric in western Kenya.

Adult jackals are territorial with home

range sizes usually varying between 1 to

40 km2 (Fuller et a!., 1989), but juveniles

may disperse up to 842 km from natal

areas (Ferguson et a!., 1983). This long-

range dispersal capability may have im-

portant implications in disease transmis-

sion.

Jackals are versatile predators, hunting

small mammals, birds, and invertebrates,

but also scavenging from carcasses and uti-

lizing a variety of plant foods (Lamprecht,

1978). Their high degree of habitat tol-

erance and adaptability allows them to fre-

quent the vicinity of human settlements

(Skinner and Smithers, 1990) where they

feed on a variety of refuse (Macdonald,

1979) and domestic animal carcasses. Jack-

als have been reported to be susceptible to

a large spectrum of canine pathogens com-

monly found in domestic dogs (Canisfam-

iliaris), including rabies (Foggin, 1988),

Babesia canis (van Heerden, 1980), Ehr-

lichia canis (van Heerden, 1979), Leish-

mania donovani and Toxoplasma gondii

(van der Merwe, 1953), Ancylostoma can-

mum (Gupta and Kalia, 1988) and Echi-

nococcus granulosus (Macpherson et a!.,

1983). With few exceptions, however, the

clinical implications of such infections have

not been documented.

Our objective was to determine the an-

tibody prevalence of four important ca-

nine diseases, canine parvovirus, canine

distemper, rabies and ehrlichiosis, among

jackals sampled on private ranches at four

localities in Kenya.

MATERIALS AND METHODS

Jackals were sampled on game and livestock
ranches at four different sites in Kenya in con-
nection with ecologic (Fuller et al., 1989) and

genetic (Wayne et al., 1989) studies. The sites
were located about 20 km south of Nairobi at
Athi Riven (36#{176}56’E, 1#{176}29’S;January 1988; n =



ALEXANDER ET AL-SEROLOGIC SURVEY OF JACKALS IN KENYA 487

TABLE 1. The proportion of adult jackals testing positive for antibodies to canine parvovirus (CPV-2), canine

distemper virus (CDV), Ehrlichia canis, and rabies in four areas of Kenya (April 1987-January 1988).

Species Location

Number positi ye/number tested

CPV-2 CDV E. canis Rabies

Canis mesomelas Athi River

Laikipia

Masai Mara

Nakuru

2/14

5/11

2/4

5/26

2/14

0/11

0/4

2/26

0/11

1/9

0/3

0/16

0/7

1/6

0/2

0/13

Canis aureus Nakuru 9/16 0/16 0/8 0/8

Canis adustus Nakuru 1/3 1/3 - -

14), 25 km west of Nanyuki on the Laikipia
plateau (36#{176}56’E, 0#{176}11’N;July 1987; n = 13), 10

km south of Nakuru in the Rift Valley (36#{176}14’E,
0#{176}29’S;June 1987; n = 45) and on group ranches
near the Masai Mara National Reserve in south-

west Kenya (35#{176}04’E, 1#{176}12’S;April 1987; n = 4).
Jackals were captured in rubber-padded steel

foot-hold traps (Victor “Soft-Catch” for foxes;
Woodstream Corp., Lititz, Pennsylvania, USA)

and 25 x 30 x 81 cm or 38 X 38 X 107 cm
cage-type live traps (Tomahawk Live Trap

Company, Tomahawk, Wisconsin, USA), which
were baited with fresh meat and commercially-
prepared canid lure (Pete Rickard, Inc., Cob-
leskill, New York, USA). Trapped jackals were
immobilized with either 130 mg ketamine hy-

drochloride (Bristol-Meyers Company, Syra-
cuse, New York, USA) and 15 mg promazine
hydrochloride (Wyeth Laboratories, Inc., Phil-

adelphia, Pennsylvania, USA), or 15 mg Tela-
zol#{174}(tiletamine hydrochloride and zolazepam
hydrochloride; Aveco Company, Inc., Fort

Dodge, Iowa, USA) administered by hand-held
syringes. Anesthesia was maintained for 30 to
55 mm. Blood samples were collected from the

lateral saphenous vein or the jugular vein, and
sera obtained was stored at -20 C until tested.

Serologic tests were performed within two years
of collection.

Sera were evaluated for the presence of an-

tibodies against canine parvovinus (CPV-2), ca-
nine distemper virus (CDV), rabies virus, and

Ehrlichia canis. The hemagglutination inhibi-
tion test using CPV-2 antigen was used to detect

serum antibodies for parvovirus and a titer of
>1:320 established a positive classification (Car-
michael et al., 1980). Serum antibodies to CDV
were measured using a microneutralization test

with log titers >1.0 considered a positive re-
action (Appel and Robson, 1973). Neutralizing
antibodies to rabies virus were detected using a
modified rapid fluorescent focus inhibition test
(Smith et al., 1973). Titers were expressed in
International Units (IU)/ml determined by

comparison with standard serum and �0.5 IU

was considered seropositive based on the WHO

standard for human vaccination. An immuno-
fluorescent antibody test (IFA) was used to de-
termine serum antibody titers for E. canis, using
antigen smears of in vitro cultivated, E. canis-

infected mononuclear cells (Ristic et al., 1972).
Titers of >1:80 were considered positive. Not

all samples were tested for each agent because
of toxic reactions in cell culture or lack of suf-

ficient serum. The proportions of seropositive
animals between species and among locations
were compared by Yates-corrected chi-square

statistics (Martin et al., 1987).

RESULTS

There were no significant differences (P

> 0.16) in proportions of seropositive in-

dividuals between sampling locations for

the most commonly sampled species, C.

mesomelas (Table 1). Antibodies were

found in 14 of 55 C. rnesomelas tested for

CPV-2, with confidence intervals (ci.) of

15 to 36%, in four of 55 tested for CDV

(c.i. = <ito 14%), in one of 39 tested for

E. canis (ci. = 0-8%), and in one of 28

tested for rabies virus (ci. = 0-11%). At

Nakuru, antibodies to CPV-2 occurred in

nine of 16 golden jackals and in five of 26

C. mesomelas; this difference was signif-

icant (P = 0.03). Only three side-striped

jackals were sampled, a!! at Nakuru, but

prevalence of antibodies to both CPV-2

and CDV was noted.

DISCUSSION

The natural host range of CPV-2 cur-

rently is undetermined, but most Canidae

appear to be susceptible. Canine parvo-

virus was panzootic among domestic dogs
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by 1980 (Appel and Parish, 1987) and epi-

zootics have been reported among captive

exotic canids such as maned wolves (Chrys-

ocyon brachyurus), bush dogs (Speothos

venaticus), and crab-eating foxes (Cer-

docyon thous) (Mann et a!., 1980). In ear-

her serologic surveys for CPV-2 antibodies

among free-ranging non-African canid

populations such as wolves (Canis lupus)

(Goyal et a!., 1986), coyotes (C. latrans)

(Thomas et a!., 1984), island foxes (Uro-

cyon littoralis) (Garcelon et al., 1992), and

red foxes (Vulpes vulpes) (Barker et al.,

1983), workers reported antibody preva-

!ences from 50 to >70%. In this study, 24

(32%) of 74 jackals tested had antibodies

for CPV-2. Prevalence of antibodies to

CPV-2 among jackals was similar to that

noted during a serologic survey of Kenyan

domestic dogs conducted during 1989 to

1991 in the Masai Mara, Kenya where 51

(22%) of 232 dogs were seropositive for

CPV-2 (Alexander et a!., 1993). The tem-

poral dynamics of infection and serologic

responses to CPV-2 and other viruses may

contribute to variation in prevalence rates.

Such factors should be considered when

comparing seroprevalence levels of anti-

bodies between studies. The clinical im-

plications of CPV-2 infections among jack-

als are unknown.

Canine distemper is a common, highly

infectious disease of wild and domestic

canids (Budd, 1981). Eight of the 11 fam-

ilies of carnivores have been reported to

be susceptible to this viral disease (Montali

et al., 1987). The natural history of CD in

free-ranging carnivores has not been ex-

tensively studied, but CD epizootics have

occurred among black-footed ferrets

(Mustela nigripes) (Williams et a!., 1988),

raccoon dogs (Nyctereutes procyonoides)

(Machida et a!., 1993), and skunks (Me-

phitis mephitis) (Hemboldt and Jungherr,

1955). Canine distemper was the most sig-

nificant cause of natural mortality among

gray foxes (Urocyon cinereoargen teus)

sampled over 17 yr in the southeastern

United States (Davidson et al., 1992). In

Kenya, we observed a low prevalence of

antibodies to CDV (9%, n = 76) among

jackal populations at the time of testing.

Although CDV is endemic in most areas

of the world, Appe! (1987) states that this

may not be true for hot, arid regions, such

as parts of Africa. The clinical implication

of this infection in free-ranging jackal pop-

ulations is unknown, although the Masai

Mara jackal population in Kenya was

thought to have declined coincident with

a distemper outbreak among sympatric

domestic dogs (Alexander and Appel,

1994).

Canine ehrlichiosis is a tick-borne dis-

ease caused by the rickettsia Ehrlichia can-

is. The disease has a worldwide distribu-

tion, and is common among domestic dogs

in eastern Africa (Troy and Forrester,

1990). Price and Karstad (1980) identified

E. canis morulae from the blood of eight

of 16 free-ranging jackals using a modified

cell culture test. Only one jackal tested in

this study, however, had a level of anti-

bodies to E. canis considered to be specific.

This difference can be attributed to several

possible factors, including a low level of

exposure to the pathogen (perhaps related

to seasonal variation in vector tick density),

limited or negligible antibody response to

infection, or a lack of test specificity. The

first hypothesis is supported by a similar

trend of variable levels of seropositivity

among domestic dogs sampled from the

Masai Mara area (Alexander et a!., 1993).

There, antibody prevalence varied an-

nually from 6% (1/16) in 1989 to 16% (21/

132) in 1990 to 76% (39/51) in 1991 among

domestic dogs sampled between July and

August each year. To our knowledge, jack-

als never have been examined simulta-

neously for presence of the pathogen by

hematology as well as serology. Thus, it is

not known whether jackals exhibit similar

antibody responses to infection as noted

among domestic dogs. Van Heerden (1979)

reported that jackals appeared to be

asymptomatic when experimentally in-

fected through the inoculation of blood
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from an E. canis-infected domestic dog

but he presented no serologic test results.

Thus it is not possible at this time to dis-

count a limited immune response as an

explanation for low antibody prevalence

among jackals. Finally, the IFA test used

is sensitive and specific for a variety of E.

canis isolates (Ristic et a!., 1972), and, giv-

en the domestic dog results, there is no a

priori reason to question test specificity.

Rabies is widespread in Africa, and has

become endemic in many areas of Kenya

(Binepal, 1992). Jackals have been one of

the main wildlife species implicated in the

transmission of rabies in southern Africa;

for example, 23% of the total confirmed

rabies cases in Zimbabwe from 1950 to

1986 involved jackals (Foggin, 1988). The

prevalence of rabies viral antibodies among

wild carnivores generally is low and the

significance of such antibodies is unclear.

Among certain wildlife species, antibodies

to rabies virus have been detected in vary-

ing, but low levels with 6% in raccoons

(Procyon lotor) (Hi!! et a!., 1992) and 1%

among wolves (Zarnke and Ballard, 1987)

in the USA, and 3% among jackals in Zim-

babwe (Foggin, 1988). Similarly, in this

study, only 3% (1/28) of the jackals tested

had antibodies against rabies virus.

As human populations continue to en-

croach on wildlife habitat in Africa, con-

tact between domestic animals and jackals

will increase. This trend could have sig-

nificant implications as jackals are also fre-

quently in contact with wild carnivores

when they scavenge from kills of lions

(Panthera leo) and spotted hyenas (Cro-

cuta crocuta) (Kingdon, 1977). Thus, they

could serve as an important link in disease

transmission between domestic animals and

wild carnivores. In addition, since jackals

are often the most abundant wild carni-

vore in many African ecosystems (Wy-

man, 1967), they could serve as a useful

indicator species for monitoring the prev-

alence of specific canine diseases. Such

monitoring could provide important in-

formation regarding the potential of dis-

ease exposure for rare and endangered

canids such as the African wild dog (Ly-

caon pictus).
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