HELMINTHOLOGIA, 41, 3: 135 — 138, 2004

Post-parturient changes in faecal helminths egg and coccidian oocyst counts of
a bushbuck (Tragelaphus scriptus), Queen Elizabeth National Park, south
western Uganda

A. APIO, T. WRONSKI'

Faculty of Science with Education, Department of Zoology, Mbarara University of Science and Technology, P. O.
Box 1410, Mbarara, Uganda, E-mail: a-apio@gmx.de; ' Zoologishes Institute und Zoologisches Museum, Universitit
Hamburg, Martin-Luther-King Platz 3, 20146 Hamburg, Germany, E-mail: ¢ wronski@gmx.de

Summary

This paper reports on changes in helminths egg and proto-
zoan oocyst output per gram of faeces, per day of bush-
buck for the first time. Faecal analysis followed the stan-
dard McMaster technique. Egg counts of all helminth
groups and Eimeria sp. oocyst rose in the 3.5™ week, de-
creasing during the 6™ and 7" week until a minimum infec-
tion was reached in the 7.5™ — 9" week. A second but
smaller rise in strongyle and Strongyloides sp. egg output
occurred in the 13.5" week.

The infection level of all taxa investigated, three to four
weeks after parturition, was found to be significantly high-
er than during that of the 7.5", 8.5" and 9" week of the
post-partum period (Kruskal-Wallis One Way Analysis of
Variance, P < 0.05). However, the faecal egg and oocyst
counts were generally very low by McMaster standards
when compared with counts made by Woodford (1976) on
other wild antelopes in Queen Elizabeth N.P.

Larvae from faecal cultures revealed that Trichostrongylus
sp. formed the majority of strongyle eggs in the 2.5™ week,
while Oesophagostomum was dominant in the 3.5" week.
The significant differences in the counts above suggest a
possible lapse in the immune status of the female.
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Introduction

The phenomenon of post-partum rise in nematode eggs in
faeces has been intensively investigated in domestic ani-
mals especially in ewes, she-goats and cows (Taylor, 1935;
Crofton, 1954; Brunsdon, 1964; Ageyi et al., 1991; Ham-
merberg and Lamm, 1980). It was recognised that, the rise
which occurs during spring in temperate zones and in rain

season in tropical regions, involved animals of all age
groups and both breeding and non-breeding females. The
cause is attributed either to the resumption of the develop-
ment of arrested larvae within the host (Brunsdon, 1967)
and /or (especially lactating females) to a reduction in the
immune status as a result of the endocrine changes accom-
panying parturition (O’Sullivan and Donald, 1970). While
so much about post-partum rise in faecal nematode eggs of
domestic animals has been documented, no information is
available for wild animals, particularly for bushbuck.

In this study, we give the picture of changes in faecal hel-
minth egg and protozoan oocyst counts from the 2.5™ to
the 13.5" week post-partum. Until the time of data collec-
tion, the female, which was already habituated and being
studied for other purposes, went out of sight and as a result
the peri-parturient and /or non-lactation faecal worm egg
counts could not be established. Data of this kind is very
hard to obtain under natural condition, given the fact that
this antelope prefers to inhabit dense vegetation and is a
very secretive animal.

Materials and Methods

Study area

Field work was done in Queen Elizabeth National Park
(QENP), south western Uganda, between 0° 15' N and 0°
35'S, and 29° 35" E and 30° 20' E. The park, which lies in
the floor of the western branch of the African Great Rift
Valley, covers an area of 1978 km’ of grassland, bush
(thicket), swamps and forest. However, in the Mweya pe-
ninsula, the area of the study, the dominant type of vege-
tation is bushland-grassland and the plant communities are
Sporobolus pyramidalis grassland interspersed with Cap-
paris tomentosa thicket clumps (Zandri and Viskanic,
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1992). The altitude rarely rise above 1100 m above sea le-
vel.

The climate is equatorial, with little annual fluctuations in
day length (12 hours) or temperatures (monthly mean 22 —
25°C; Deutsch, 1992). Relative humidity is highest during
the wet season and lower in the dry season (65.9 — 77.5 %).
The dominant rainfall pattern is of two dry and two wet
seasons a year. The annual rainfall varies from about 400
mm to 1400 mm depending on the locality. During this
investigation, the annual rainfall of the study area was 680
mm.

Data collection

By continuously monitoring the female from the 2.5" —
13.5™ week post-partum, faecal helminths egg and cocci-
dian oocyst output per gram of faeces, per day, were estab-
lished. Data collection took place during the wet season
(25.10.2001 — 10.01.2002). Faecal droppings were collect-
ed soon after the focal animal had left the scene. Faecal
samples from each sampling sequence, also called a block,
were investigated. Each block lasted between 12 — 96
hours (for detail, see Fig. 1). Since the animal was followed
continuously throughout each block, together with the help
of efficient and reliable facilities (e.g. a wide-beam night
search light, radio tracking equipment, and a light intensive
binocular), all faeces including those dropped at night were
certainly visible and collected.

Preparation and examination of the faecal emulsion

Five grams of fresh faecal pellets were ground using sui-
table apparatus to fine particles and mixed with 70 ml of
saturated sodium chloride solution (the sodium chloride
crystals were dissolved in fresh tap water). The mixture
was filtered through a tea strainer to remove the coarse fae-
cal materials. Well mixed sub-samples from the filtrate we-
re transferred into the McMaster egg counting chambers,
filling each chamber at a time. The nematode and cestode
eggs and coccidian oocysts that floated on the solution
were identified and counted. Eggs were counted under the
magnification x10 and oocysts under x 40. The number of
eggs and oocysts per gram (epg/opg) was then obtained by
multiplying the total counts, of each type of parasite egg or
oocyst, from both chambers, by 50. The number of eggs
/oocysts per gram of faeces were divided by the total num-
ber of hours each sampling sequence lasted to arrive at the
counts per day. Identification, done partly in the field and
at the Faculty of Veterinary Medicine, Makerere Universi-
ty, Uganda, followed the keys provided by Hansen and
Perry (1990), the Ministry of Agriculture, Fisheries and
Food, United Kingdom (1971), Soulsby (1968) and Biirger
and Stoye (1968). The taxonomy followed Woodford
(1976), Round (1968) and Soulsby (1968). Attempts were
made to culture faeces to establish the different nematode
generic groups whose eggs contribute to the strongyle
eggs. The larval culture, isolation and identification me-
thod followed that described by Hansen and Perry (1990).
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Fig. 1. Post-partum changes in faccal Strongyivides sp. egg and
Eimeria sp. oocyst counts in bushbuck, N = 2 (block I); N = 3
(block I1); N = 4 (block II1); N = 4 (block IV); N = 6 (block V); N =
5 (block VI) N represents the number of faecal samples collected at
different times within each block sampling
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Fig. 2. Post-partum changes in faecal strongyle and Moniezia spp.
egg counts in bushbuck, (N is the same as in Fig. 1)
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Fig. 3. Post-partum changes in the composition of nematode gene-
ric groups (in strongyle egg count) established using larvae from
faecal cultures in bushbuck, (N is the same as in Fig. 1)



Results

Changes in faecal strongyle, Strongyloides sp. Moniezia
spp. egg, Eimeria sp. oocyst and larvae counts.

A pronounced rise in mean egg (all helminth groups) and
Eimeria sp. oocyst production occurred in the 3.5" week
after parturition, dropping in the 6™ week until they
reached a non-detectable stage in the 7.5" — 9" week post-
partum. A second but smaller rise in only strongyle and
Strongyloides sp. egg output occurred in the 13.5" week.
The daily mean egg and oocyst output recorded during the
first peak involved: 5.7 eggs/g of faeces (strongyle); 137
eggs/g faeces (Strongyloides sp.); 5 eggs/g faeces (Monie-
zia spp.) and 679 oocysts/g faeces (Eimeria sp.). During
the second peak, the values were 8 eggs/g faeces (stron-
gyle) and 192 oocysts/g (Strongyloides sp.). (Figs. 1, 2).
The parasite load of each block was tested pair wise
against each other. Significant differences in faecal egg
and oocyst counts were seen between the 3.5" and 7.5";
3.5" and 8.5™; 3.5" and 9™ weeks but not between other
pairs of weeks (Kruskal-Wallis One Way ANOVA, P <
0.05).

Changes in the composition of nematode generic groups
were established using larvae from faecal cultures. Results
showed that larvae from Trichostrongylus generic group
formed the majority of strongyle eggs in the 2.5™ week,
while Oesophagostomum was dominant in the 3.5™ week

(Fig. 3)
Discussion

However, the faecal egg and oocyst counts were generally
very low by McMaster standards when compared with
counts made by Woodford (1976) on other wild antelopes
in Queen Elizabeth N.P.

The significant differences in the egg and oocyst counts
between the 3.5 and the 7.5™; 3.5™ and 8.5™; 3.5 and 9™
weeks after parturition provide evidence of a lapse in the
immune system of the female at this time, resulting to the
inability to restrain the activities of parasites in the gut.
The consequence was an increase in egg and oocyst pro-
duction. In ewes, she-goats and cows, increase in faecal
worm egg counts shortly before parturition and during
lactation has been well documented and is attributed to the
production of prolactin, which lowers the resistance of the
female to infections (Angus, 1978).

As a result, majority of the infective nematode larvae ac-
quired from pasture as well as emergent hypobiotic larvae,
which would be rejected for most part by the non-pregnant
or non-lactating female, have an extended life and become
more successful in the female (Angus, 1978). At the same
time, female worms take advantage of the reduced immu-
nity of their host to improve their reproductive potentials
(Angus, 1978). But if the host-parasite system has reached
an equilibrium and if the female experiences no nutritional
stress, both factors which were present during this study,
then hormonal changes accompanying parturition have
little effect on the immune status of the female and so with

the gut worm burden. That is probably the reason why the
overall worm burden was very low. Additionally, bush-
buck are selective, concentrate feeders who mainly browse
on shrubs and woody herb species and parts (Apio, 2003)
of higher nutrition values than grasses, enhancing their
immune capabilities and increasing the capacity to fight in-
fections. Also, bushbuck were found to prefer browsing on
vegetation at heights well above the ground where the risk
of infection with larvae of gastrointestinal tract nematodes
is very low (Apio, 2003).

Acknowledgements

[ wish to thank the following people and organisations: my
supervisors, Prof. F. I. B. Kayanja and Prof. J. Baranga,
both of Mbarara University of Science and Technology for
their support and tutorship; Dr L. Siefert of Makerere
University is especially thanked for his numerous brilliant
ideas as well as technical help to the project. We are
grateful to the Uganda Wildlife Authority for permission to
carry out the study in the park; the valuable help extended
to us in various ways by S. Kyabulima and E. Musoke are
highly acknowledged. I owe gratitude to the Uganda Na-
tional Council of Science and Technology for providing
supplementary funds to the project.

Reference

AGEYI, A. D., SAPONG, D., PROBERT, A. J. (1991): Peri-
parturient rise in faecal nematode egg counts in West Af-
rican dwarf sheep in southern Ghana in the absence of ar-
rested strongyle larvae. Vet. Parasitol., 39: 79 — 88
ANGUS, M. D. (1978): Veterinary Helminthology. William
Heinemann Medical Books Ltd., London

APIO, A. (2003): Foraging behaviour and gastro-intestinal
tract parasitic infections of bushbuck (Tragelaphus scrip-
tus) in Queen Elizabeth National Park, Uganda. MSc.
thesis, Mbarara University of Science and Technology,
Uganda

BURGER, H. J., STOYE, M. (1968): Parasitologische Diag-
nostik (Teil 1I), Eizdhlung und Larvendifferenzierung. The-
rapogen Praxisdienst 3

BRUNSDON, R.V. (1964): The seasonal variations in the
nematode egg output of sheep: A comparison of the spring
rise phenomenon in breeding and unmated ewes. N. Z. Ver.
g 12:75—80

BRUNSDON, R.V. (1967): The spring rise phenomenon: the
relationship between the time of lambing and the commen-
cement of the rise in faecal worm egg counts. N. Z. Vet. J.,
15:35-40

CROFTON, H. D. (1954): Nematode parasite population in
sheep on lowland farm. 1. Worm egg counts in ewes. Para-
sitology, 44: 465 — 473

DEUTSCH, J. C. (1992): Reproductive strategies in a lek-
breeding antelope, the Uganda kob. PhD dissertation.
Univ. Cambridge, King's College, United Kingdom

137



HAMMERBERG, B., LAMM, D. (1980): Changes in peri-par-
turient faecal egg counts in beef cows calving in spring.
Am. J. Vet. Res., 41: 1686 — 1689

HANSEN, J., PERRY, B. (1990): The epidemiology, diag-
nosis and control of gastrointestinal parasites of ruminants
in Afica. A handbook. Int. Lab. Res. Animal Dis., Nairobi,
Kenya

MINISTRY OF AGRICULTURE, FISHERIES AND FOOD, UNI-
TED KINGDOM (1971): Manual of Veterinary parasitologi-
cal laboratory technique. Technical Bulletin No. 18., Lon-
don

O’SULLIVAN, B. M., DONALD, A. D. (1970): A field study
of nematode parasite populations in the lactating ewe. Pa-
rasitology, 61: 301 — 315

RoOUND, M. C. (1968): Check List of the Helminth Para-
sites of African Mammals of the orders Carnivora, Tubuli-
dentata, Proboscidea, Hyracoidea, Artiodactyla and Peris-
sodactyla. Tech. Commun. No. 38 Commonwealth Agri-

RECEIVED JANUARY 27, 2003

138

cultural Bureaux, Farnham Royal, Bucks, England
SOuULSBY, E. J. L. (1968): Helminths, Arthropods and Pro-
tozoa of domestic animals. Bailliere, Tindall and Cassell
Ltd., London

TAYLOR, E. L. (1935): Seasonal fluctuation in the number
of eggs of trichostrongylid worms in the faeces of ewes. J.
Parasitol., 21: 175 -179

WOODFORD, M. H. (1976): A4 survey of parasitic infes-
tation of wild herbivores and their predators in the Rwen-
zori National Park (now Queen Elizabeth National Park),
Uganda. A report to the Uganla Institute of Ecology,
Rwenzori National Park, Kasese, Uganda

ZANDRI, E., VISKANIC, P. (1992): Vegetation and Mapping
in the Queen Elizabeth National Park, Kyambura Game
Reserve and Kigezi Game Reserve (Agriconsulting). Ugan-
da National Parks, Technical Assistance to the Uganda In-
stitute of Ecology Cominission of the European Commu-
nities, EDF Project 6100.037.42.031

ACCEPTED NOVEMBER 26, 2003






