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ABSTRACT: The livers of impala (Aepyceros

melarnpus) collected in the Mlawula-Mbuluzi-
Simunye Nature Reserve and Protected Area

complex in northeastern Swaziland from Oc-

tober 1985 to September 1986 were infected
with three species of helminths: a nematode

(Cooperioides hepaticae), a cestode (Stilesia he-
patica), and a trematode (Fasciola gigantica).

Cooperioides hepaticae caused a severe cholan-

gitis. Lambs were infected at 1.5 to 2 nio of

age, and the prevalence increased to 100% by

5 nio of age. The prevalence was 82% in year-

lings and 44% in adults, with the highest prey-

alence and intensity of infection at the end of

the dry season. Stilesia hepatica was found pri-
marily in adults. Heavy infections caused a

thickening and distension of the main bile
ducts, but no changes were evident in the liver

parenchyma. Fasciola gigantica, found only in

one adult male, caused a thickening and dis-

tension of main bile duct. There was no appar-

ent association between the helminth infections

and body condition.

Key words: Impala, Aepyceros mela7npus,

Cooperioides hepaticae, Stilesia hepatica, Fas-

ciola gigantica, prevalence, body condition.

Impala (Aepyceros melampus) are corn-

monly infected with the hepatic helminths

Cooperioides hepaticae (Nematoda: Tri-

chostrongyboidea) and Stilesia hepatica

(Cestoda: Cycbophyllidea) (Round, 1968).

The reported prevalence of C. hepaticae,

which causes a chronic cholangitis with

marked hyperplasia of the bile duct epi-

thelium (Pletcher et a!., 1988), ranges

from 77 to 91% (Young and Wagener,

1968; Anderson, 1983). In the northern

Transvaal of South Africa the highest in-

tensity of infection was from July to No-

vember (Horak, 1978), but there didn’t ap-

pear to be a seasonal pattern in Natal (An-

derson, 1983). Anderson (1983) reported

that the intensity of infection was highest

in lambs, while Pletcher et a!. (1988) re-

ported that it was highest in yearlings.

While C. hepaticae infects only impala,

S. hepatica infects other wild and domestic

ruminants (Round, 1968). The prevalence

in impala ranges from 0 to 15% (Horak,

1978; Anderson, 1983). Mugera (1969) de-

scribed hyperplasia and cystic dilatation of

the bile ducts in S. hepatica infections in

impala, but he appears to have confused

these lesions with those caused by C. he-

paticae (Pletcher et al., 1988). Stilesia he-

patica is more prevalent in adult impala

(Sachs et at., 1969), but there is no infor-

mation on the seasonal pattern in preva-

lence.

In the present paper we report the pat-

terns of prevalence and lesions associated

with hepatic helminthosis in impala in the

Mlawula-Mbuluzi-Simunye Nature Re-

serve and Protected Area complex in

northeastern Swaziland (26#{176}12’S, 32#{176}OO’E).

The study area has been described by Gal-

livan et at. (1989, 1995).

From October 1985 to September 1986,

191 impala were collected by shooting,

with monthly sample sizes ranging from six

to 24 animals. The impala were necropsied

within 2 hr of shooting for the determi-

nation of body condition (Gallivan et al.,

1995) and parasite status. At that time the

liver was removed and any gross lesions

were recorded. The main bile ducts and

gall bladder were dissected, and the liver

parenchyma was sectioned at approximate-

ly 1-cm intervals and the cut surfaces cx-

amined. Samples of helminths were col-

lected and the intensity of infestation of

nematodes was estimated as light ( 1 to 25),

moderate (26 to 100) or hea�y (>100).

Nematodes were preserved in 70% alcohol

with 5% glycerin, and cestodes and trem-

atodes were preserved in 70% alcohol with
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TABLE 1. Prevalence (%) of hepatic helminths by

age class in impala in the Mlawula-Mbuluzi-Simunye

Nature Reserve and Protected Area complex in Swa-

ziland from October 1985 to September 1986.
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Sample size 53 34 104

Cooperioides hepaticac 74 82 44

Stilesia hepatica 0 3 18

Fa.sciola gigantica 0 0 1

3% acetic acid. The helminths were

cleared using standard procedures ( Drury

an(l Wallington, 1967) and identified using

the keys of Gibbons ( 1978) and Reinecke

( 1983). Liver samples for microscopic cx-

amination were preserved in 10% neutral

buffered formalin, embedded in paraffin,

SectiOne(l at 6 JJ,Iii, and stained with he-

matoxylin and eosin. The relationships be-

tween parasite prevalence and age, sex and

season were analyzed using contingency

tables (Fleiss, 1981 ). The relationships be-

tween parasite prevalence and the body

condition indices: visual body condition,

packed cell volume, kidney fat index and
marrow dry weight (Gallivan et al., 1995),

were analyzed using general linear models

(PROC GLM) (SAS Institute Inc., 1985)

with parasite presence and season as the

independent variables.

Three species of helininths, C. hepati-

cae, S. hepatica and Fasciola gigantica

were collected from the livers (Table 1).

Representative samples of C. hepaticae

and S. hepatica are deposited in the Ca-

nadian Museum of Nature Invertebrate

Collection , Ottawa, Ontario (Accession

numbers CMNPA1995-0125 and CMNPA-

1995-0126).

Lambs (1 to 12 mo of age) were in-

fected with C. hepaticae in January at 1.5

to 2 mo of age, and the prevalence was

100% by 5 mo of age (Fig. 1). The prey-

alence in yearlings (13 to 24 mo of age)

was lowest during the summer and au-

turnn (January to May), and highest in the

late winter and spring (July to November)

(P < 0.1). The intensity of infection was

100
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FIGURE 1 . Prevalence of Coojwrioides hepaticae

by month in the three age classes of impala in the

Mlawula-Mbuluzi-Simunye Nature Reserve and Pro-

tected Area complex in northeastern Swaziland from

October 1985 to September 1986. “?“ indicates that

no impala of that age class were collected.

highest in the late winter and early spring,

and decreased markedly after the spring

rains in November. In adults the preva-

lence was highest in March and April, and

in October (P 0.025). However, the in-

tensity of infection was low in March and

April, and high in October. There were no

significant differences in the prevalence

of C. hepaticae between the sexes in any

age class (P > 0.2).

Cooperioides hepaticae caused a severe

cholangitis with a marked thickening of

the bile ducts. In lambs in January there

was active periductal fibroplasia with local

infiltration of eosinophi!s, plasma cells,

globule leucocytes, and lymphocytes which

often formed focal lymphoid aggregates.
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Adult 1)arasites were associated with seg-

niental ulceration of the epithelium and a

fibrinous exudate containing neutrophils

afl(l eosinophils. Epithelial hyperplasia

with the formation of papillac was present

in sonic ducts. The inflammatory infiltrate

aIi(l lilild periportal fibrosis extended into

the terminal portal triads. In lambs in Feb-

mary, well-organized fibrous tissue sur-

rounded pr�1T1itient bile ducts which con-

hUlled adult iiematodes and eggs, and

there was extensive development of the

l)�tl)il!ae which were thickened by infiltrat-
ing eosinophils and lymphocytes. There

�vas squamous nietaplasia and ulceration of

the epitheliuni a(Ijacent to adult worms

and eggs. Eggs embedded in epithelioid

giant cells caused focal granubomas in the

1)erl1)Ortal parenchyma. This pattern was

evident until June in inipala of all ages

with an active infection. In September the

l)ile ducts contalne(l necrotic debris sur-

rounded l)y a loosely organized fibrous tis-

sue containing macrophages, giant cells

and lyniphoid foblicles.

In October many impala had dilated,

obstructed bile ducts forming nodules

which projected above the hepatic surface,

l)ut were also found deep in the liver pa-

renchynia. These nodules contained adult

nematodes, and there were often large

numl)ers of nematodes in the gall bladder,

which was dilated and filled with mucoid

bile. Microscopically the nodules were

similar to the bile ducts seen from Feb-

ruary to June. In November and Decem-

ber the nodules were confined primarily to

the iiiain bile ducts. The nodules formed

abscesses which resolved slowly. In March

the abscesses in many adults and yearlings

contained green caseous, gritty material,

but no p�tr�v�tes. However, there were

light infections in ducts away from the ab-

scesses. From May to August adult impala

in which there was no apparent infection

often had fibrosis and epithelial hyperpla-

sia of the smaller bile ducts, but with little

inflammatory infiltrate.

The lesions associated with C. hepaticae

infection were similar to those described

by Pletcher et a!. (1988). The nodules de-

scribed by previous authors (Young and

Wagener, 1968; Mugera, 1969; Pletcher et

al., 1988) were only present in October

when there was a high intensity of infec-

tion, and appeared to result from obstruc-

tion of the bile ducts by parasites and/or

necrotic debris.

Patent infections of C. hepaticae in

lambs at 1 .5 to 2 mo of age indicate that

infection can occur early in life as the pre-

patent period is approximately 21 days

(Anderson, 1992). The high prevalence

and intensity of infection in animals from

5 to 14 mo of age is consistent with other

reports (Sachs et a!., 1969; Pletcher et at.,

1988). Although Anderson (1983) reported

that the intensity was highest in lambs,

their mean body weight suggests that they

were >6 mo of age.

The lower prevalence and intensity of

infection in adult impala suggests that they

develop at least a partial immunity (Pletch-

er et at., 1988). However, adults were of-

ten heavily infected, indicating that other

factors may also regulate infection.

The apparent seasonal pattern in the

prevalence and intensity of C. hepaticae

infection may be related to seasonal

changes in spatial distribution of the im-

pala. Cooperioicles hepaticae has a direct

life cycle, and development from eggs to

third-stage larvae (L3) requires 12 to 16

days, with L3 larvae capable of surviving

up to a month in water (Anderson, 1992).

There was no rainfall In the Mlawula-

Mbuluzi-Simunye complex from May to

October 1985, and in October the impala,

which were in poor condition (Gallivan et

al. , 1995), were concentrated near per-

manent water sources. After the spring

rains the impala moved into areas with

seasonal water sources, moving back to the

permanent water sources at the end of the

summer when the females formed barge

breeding herds (G. J. Gallivan, unpubl.).

Water is the most likely route of transmis-

sion as impala are predominately browsers

during the winter (Dunham, 1980) and re-

quire free water, particularly in the hot,
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dry conditions in early spring (Klein and

Fairalb, 1986). Thus, the potential for

transmission is highest at this time.

Stilesia hepatica was a parasite of adult

impala as reported by Sachs et at. (1969).

The prevalence did not differ seasonally,

nor between the sexes. It caused a thick-

ening and distension of the main bile

ducts, but no changes were evident in the

liver parenchyma and smaller bile ducts.

This differs from the description of Mu-

gera ( 1969); however, the parasites in his

photomicrographs are Cooperioides spp.,

not Stilesia spp. as reported in his figure

captions.

The yearling infected with S. hepatica

was heavily infected with C. hepaticae, and

eight of the 19 adults infected with S. he-

patica were infected with C. hepaticae at

a low intensity of infection. Sachs et a!.

(1969) suggested that C. hepaticae and S.

hepatica were associated, but there was no

association in the present study (kappa (K)

= 0.02; P > 0.8). The lesions in animals

with concurrent infections resembled

those in animals with C. hepaticae only,

but no nodules were observed.

Fasciola gigantica was only collected

from one old adult male impala which was

also infected with S. hepatica. There were

plaques around the trematodes and the

main bile duct was thickened by hyperpba-

sia of the mucosal glands and peribiliary

fibrosis infiltrated with cosinophils and

lymphocytes. Black pigment was present

in Kupffer cells throughout the liver pa-

renchyma.

Fasciola gigantica is a common parasite

of cattle throughout much of Africa, but

does not appear to be a natural parasite of

impala. Previous records (Horak, 1978;

Jooste, 1987) are from impala which

grazed with cattle and an introduced im-

pala herd. The areas we sampled had been

cattle ranches prior to their designation as

nature reserves.

When the seasonal changes in body con-

dition (Galbivan et at., 1995) were con-

trolled, there was no association between

C. hepaticae or S. hepatica prevalence and

the body condition of impala (P > 0.1).

The highest prevalence and intensity of C.

hepaticae infection was in October, at the

end of the dry season when the impala

were in poor condition due to a restricted

food supply. Both crowding and decreased

resistance secondary to poor nutrition may

have contributed to the parasite burdens.

Anderson (1983) reported that impala

heavily infected with helminths were in

poor condition, but also suggested that the

poor condition was secondary to the high

stocking rates and overgrazing, factors

which would contribute to the helminth

burdens. Thus, although C. hepaticae and

S. hepatica are common parasites of im-

pala they do not appear to be of major

significance to the health of the animal un-

der normal conditions. However, they may

be an added burden in periods of environ-

mental stress, and may result in significant

economic bosses due to the condemnation

of livers in game ranching or culling pro-

grams (Young and Wagener, 1968; Sachs

et at., 1969).
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