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Immobilization of game animals
in trypanosomiasis research
R. ALLSOPP1

The proximity of human populations to communities of large animals in Africa creates
suitable conditions for the transmission of zoonotic diseases. Since the indiscriminate
destruction of these communities to control zoonoses is highly undesirable, the epidemio-
logical role of the animals must be properly assessed in order that alternative methods
of control can be developed. For this purpose, techniques should be available to permit
large animals to be examined alive. Immobilization techniques using various drugs were
tried but only limited success was achieved with the species most likely to be involved in
the transmission cycle of trypanosomiasis. In the study reported here, xylazine was the
drug selected, one reason being that an antagonist was not required. The drug was admin-
isteredfrom a distance by means of a projectile syringe shot from a special rifle. In seven
attempts, two waterbuck (Kobus defassa) and one reedbuck (Redunca redunca) were
sufficiently immobilized to be handled. The reactions of all seven animals, whether success-
fully immobilized or not, are discussed.

A major feature of the African continent is the
wealth of its large mammalian fauna. These wildlife
communities are so extensive that contact with ex-
panding human populations is unavoidable and fre-
quently results in the spread of zoonoses. Although
the importance of wildlife both aesthetically and eco-
nomically prohibits their indiscriminate destruction
as a form of disease control, the diseases cannot be
left to spread uncontrolled. In order to formulate
an effective control policy a thorough understanding
of the epidemiological role of wildlife is required.
Both field observations and collections made by
shooting have been used in various studies but there
has always been a need to handle wild animals
without killing them.

Early attempts to immobilize large animals made
use of such drugs as suxamethonium chloride 2 and
gallamine triethiodide, but it was necessary to admin-
ister carefully calculated dosages, estimated accord-
ing to the body weight of the animal, of these
anaesthetic and paralysing compounds. Tranquil-
lizers such as chlorpromazine did not prevent ani-
mals from running away, and narcotics could excite
without sedating (Harthoom, 1970).

1 FAO Project Game Ecologist. Present address: 52 Peel
Street, Sutton-in-Ashfield, England.

2 International Nonproprietary Names for pharmaceutical
substances are used wherever possible in this article. For the
convenience of the reader, the chemical names of these sub-
stances are listed in the annex on page 819.

The technique was greatly improved by the use
of mixtures of drugs. A narcotic such as morphine
together with a tranquillizer such as phencyclidene
gave the required degree of immobilization and the
effect could be reversed by the administration of
an antidote such as neostignine or nalorphine
hydrobromide.
The immobilization of wild animals is now widely

practised in Africa for various purposes, and the
commonest neuroleptic-analgesic mixture in use is
etorphine hydrochloride plus acepromazine and
sometimes hyoscine (scopolamine) hydrobromide,
which is a parasympatholytic agent. Nalorphine
(Denney, 1969) or cyprenorphine hydrochloride
(Ables & Ables, 1969; King, 1970) may be used as
an antagonist. The morphine-like analgesics may,
under certain circumstances, be more effective with-
out the addition of synergists (Hanks, 1967) but it is
generally considered advantageous to include one in
the mixture (Pienaar, 1968).

Pienaar (1968) has reported that better results were
obtained when fluanisone or azaperone, which are
butyrophenone derivatives, were used as synergists to
etorphine. Although etorphine has proved very suc-
cessful, fentanyl citrate may, in some cases, be an
advantageous substitute.

Trials with the above-mentioned drugs and mix-
tures have been most successful with elephant (Loxo-
donta africana), rhinoceros (Diceros bicornis), zebra
(Equus burchelli), wildebeest (Connochaetes taurinus),
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and some others, but less successful with tragelaphine
and hippotragine antelopes such as greater kudu
(Tragelaphus strepsiceros) and sable (Hippotragus
niger) (Pienaar, 1968). Reasonable success has been
achieved with impala (Aepyceros malampus) (Ables &
Ables, 1969) and waterbuck (Kobus defassa) (Hanks,
1967), which tend to inhabit areas with less open
vegetation.
The use of game-immobilization in trypanoso-

miasis research has not previously been attempted.
The techniques are still being refined and because
of the large numbers of animals that would be
involved in this field of research they should be
developed well beyond the experimental stage before
being used in large-scale operations. Further difficul-
ties arise from the species of animal that are to be
studied. The most important species from the point
of view of trypanosomiasis are those, such as trage-
laphids, in which immobilization has either not been
attempted or has proved difficult to achieve.
A large proportion of the known trypanosome

reservoirs are bush-dwelling game species and their
capture by chemical immobilization presents an
intrinsic problem. The drug employed must be
rapidly effective and, since the animals may be lost
in dense vegetation, it should not require an antago-
nist. The latter requirement is perhaps not absolutely
necessary since the effects of the drug will eventually
disappear without any antidote being given, but the
possibility that internal damage will occur during
unsupervised sedation or that the animal may be
killed by predators should be considered.
The introduction of the drug xylazine stimulated

attempts to employ immobilization techniques in
trypanosomiasis research. It was known that xyla-
zine had a wide safety margin in cattle and that an
antagonist was not required but at the time it had
not been used on noncaptive wildlife.

This report describes a preliminary trial to investi-
gate the, application of immobilization to the study
of trypanosome infections in game animals in the
Lambwe Valley Game Reserve, South Nyanza
District, Kenya.

MATERIALS AND METHODS

The immobilizing drug was a 2% solution of xyla-
zine; 1 1.0 ml of the solution contained 20 mg of
active ingredient. The calculated dose was shot into

1 Rompun, manufactured by Farbenfabriken Bayer AG,
Leverkusen, Federal Republic of Germany, was the pro-
prietary product used.

the animal from a distance of 20-30 m by means
of a projectile syringe (" dart ") containing a small
explosive charge that detonated on impact and
injected the drug. The dart was shot from a 0.32
calibre Cap Chur rifle2 with a black-powder car-
tridge. The dosages were 2.8 ml for waterbuck and
1.6 ml for reedbuck (Redunca redunca). Since there
was a strong possibility that the animal would be
lost in the dense thickets of the Lambwe Valley, the
syringe was fitted with a collared or barbless needle
that could easily become dislodged.
Waterbuck were selected for the preliminary trials;

these animals could be found in open grassland
after dark and they offered a large target. Trypano-
soma brucei had already been demonstrated in this
species in the study area (Allsopp, 1972) but only
three animals had been examined. Of the smaller
species resident in the area, attempts were made to
capture only reedbuck, one of which had formerly
been found to be infected with T. rhodesiense
(Allsopp, 1972).
Animals that had been struck by a dart were

observed by means of a spotlight and binoculars,
and when necessary they were followed in a vehicle.
No attempt was made to approach the animals
closely until they collapsed. Then they were ap-
proached on foot and a soft polyester restraining
rope was placed around the neck. If further restraint
was required an attempt to quieten the animal was
made by throwing a dark blanket over the head.
When the animal was completely immobilized,

the dart, if still present, was removed and the wound
was treated with a cream containing streptomycin
and penicillin. A blood sample was taken from the
jugular vein, and the animal was then released, but
it was kept under observation until it recovered.
In the laboratory the blood sample was used to
inoculate 2 rats (1 ml each) and 46 mice (0.5 ml
each).

RESULTS

Altogether, five attempts were made to capture
waterbuck and two to capture reedbuck; three
attempts were successful and blood samples were
obtained. One waterbuck was found to be positive
for T. brucei but the other two animals were free
from trypanosome infections.
The reactions of animals struck by a dart were

as follows. In all cases the animal appeared to be
initially excited, running about and on two occa-

2 Manufactured by the Palmer Chemical and Equipment
Co., Inc., Atlanta, Ga., USA.
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sions circling the vehicle at some distance. If the
animal was in a group, it would attempt to remain
in the group. The waterbuck made characteristic
short sprints, which were not occasioned by fright
since the vehicle remained a considerable distance
away. These sprints were interspersed with periods
when the animal remained stationary.

After 5-10 min the animals showed signs of
ataxia. The initial signs included stumbling and,
when at rest, a gradual lowering of the head to
below chest level. After 10 min the animals collapsed
to a position of sternal recumbency but in no case
could they be approached. If they were approached
at this stage, the animals quickly rose to their feet
and cantered away.
From 10 to 20 min after being struck by a dart

the animals collapsed several times but they could
not be approached. After about 20 min, however,
they could be approached and a rope could be passed
over the head. This usually elicited a spirited reac-
tion; in one case an adult male waterbuck weighing
about 200 kg had to be given a second dose of
2 ml and complete sedation occurred 35 min after
the animal was struck originally. Complete sedation
of the other animals occurred very soon after their
capture, i.e., about 20 min after they were struck
by a dart.
During the period of sedation the animals re-

mained upright on their brisket but they tended to
lower their head and it was necessary to hold up
the head to avoid the risk of regurgitation. There
was a tendency for the animals to breathe very
heavily and they salivated considerably. No other
abnormal effects were noted. The animals remained
under complete sedation for about 10 min only;
then they suddenly regained sensibility and cantered
away. One waterbuck lay down again after a few
seconds but almost immediately rose to its feet and
walked away. All animals appeared to recover
quickly from the effects of sedation.
Daytime attempts to capture topi (Damaliscus

korrigum) and reedbuck were unsuccessful since
the animals were too shy to allow a close approach
to be made. This may have been a result of the
considerable poaching activity that occurred in the
Lambwe Valley area. Three waterbuck were struck
by darts after dark but were not captured. The first,
an adult female probably weighing about 160 kg,
was hit in the hindquarters. The animal cantered
away and was followed, at a distance, for about
10 min; during this time there were very few
signs of ataxia. After the animal had jumped across

a drainage ditch the vehicle became firmly stuck
and contact was lost.
The second unsuccessful attempt involved an

adult male waterbuck struck in the lower hind leg;
the dart dropped out almost at once and a full
dose of sedative was probably not injected into
muscle tissue. The first signs of ataxia appeared after
15 min and the animal dropped after 20 min, but when
approached it immediately regained its feet and
moved away. After 30 min a second dose of
2.0 ml was administered in the upper left shoulder.
For the next 20 min the animal wandered about
and occasionally lay down but again was at no time
approachable. A third dose of 2.0 ml was given in
the hindquarters 1 hour after the first shot. The
reaction was the same as on the previous occasions;
the animal collapsed repeatedly but was never
sedated sufficiently to allow a rope to be placed
over its head. It finally entered dense thickets and
was lost 1 ¼/4 hours after the first shot.
The third animal shot but not collected was an

adult female waterbuck. Once again, the drug caused
only mild sedation that was insufficient for capture.
The animal was still very active 25 min after the
first shot and a second dose of 2.5 ml was admin-
istered. Although it was kept under observation for
1 hour after the second dose, the animal never
collapsed, and in fact, together with several sub-
adults, it moved almost 2 km during the period of
observation. This attempt was eventually abandoned,
the animal still being alert.

All syringes used in the second and third attempts
were recovered and it was found that all had ejected
their contents. The dart appeared to have struck
firmly on each occasion.

DISCUSSION

Although the results reported here are extremely
limited, they give rise to a few points worthy of
further consideration.

Xylazine was chosen from the drugs that were
available on account of its wide margin of safety,
which permitted an overdose to be administered.
It was thought that this measure might have speeded
up the action of the drug but this effect did not
occur; the time from a successful shot to complete
sedation was about 20 min. From the unsuccessful
attempts at immobilization, in which the drug ap-
parently had no effect, it appears that the dosages
may have been too low, although they were higher
than those recommended by the manufacturer for do-
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mestic livestock.1 It is also possible that the non-
barbed needles were ejected from the skin before the
complete dose had been administered.

Unfortunately the limited time available for the
field work and the appalling weather conditions
prevailing at the time made further trials impossible,
and the results obtained are not sufficient for a firm
conclusion to be drawn. Further trials should cer-
tainly be conducted in this field, perhaps with other
drugs such as fentanyl and azaperone, which, although
requiring an antagonist, would probably produce
more rapid immobilization. In view of the large
numbers of animals that must be sampled in
a population to produce a significant result on the
incidence of trypanosome infections, it might be
more satisfactory to attempt to drive the animals
into holding pens before immobilization and exami-
nation.

Game-immobilization techniques are still in the
early stages of development but it is rapidly becom-
ing accepted that they can make a valuable contribu-
tion to wildlife management and conservation. New
drugs and combinations of drugs are continually

1 Bayer has since published a recommended dosage for
the 2% solution of 1-1.5 ml per 10 kg of body weight for
use with certain species of antelope.

being developed and tested, as are the instruments
used to administer them in the field. Studies of the
game-tsetse-trypanosome association in the Lambwe
Valley made by Allsopp et al. (1972) have indicated
an important role for game in the epidemiology of
trypanosomiasis, and further studies in other areas
are obviously necessary in order to investigate this
association more closely. The killing of animals for
this purpose is both undesirable and, where tourism
is involved, possibly economically unsound. Many
animals are killed each year by hunters and during
game department control operations, and in the
future controlled cropping programmes may be
undertaken to provide meat for human consump-
tion. If blood samples could be obtained from
animals killed in this way they would be of great
value in the study of trypanosomiasis. However, the
administrative problems associated with such an
undertaking would be enormous. An alternative is
that the capture of game animals by chemical immo-
bilization be pursued for the purposes of parasito-
logical research. Blood samples from these animals
could be subjected to general parasitological and
serological examinations and the sedated animal
could be thoroughly examined for external parasites
and other details of veterinary concern.
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RESUME

IMMOBILISATION DES ANIMAUX SAUVAGES AU COURS DES RECHERCHES
SUR LA TRYPANOSOMIASE

Le voisinage de l'homme et des animaux sauvages en
Afrique cree des conditions favorables A la propagation
des zoonoses. Detruire la faune sans discrimination n'est
pas un moyen de lutte acceptable; si l'on veut trouver
d'autres solutions, il importe de preciser le r6le epidemio-
logique des especes animales en cause sans que ces re-
cherches entrainent 1'elimination d'un certain nombre de
specimens.
On a procede A des essais d'immobilisation d'animaux

sauvages en leur administrant une solution de xylazine
A 2% contenue dans une seringue-projectile tiree par un
fusil special. La seringue est munie d'une petite charge
explosive qui, au moment de l'impact, injecte le produit
dans le corps de l'animal. Sur sept tentatives faites en
utilisant ce procede, trois ont reussi et ont permis de cap-
turer 2 kobs (Kobus defassa) et une antilope-chevreuil

(Redunca redunca). On a preleve du sang A la veine jugu-
laire de chaque animal pour inoculation au rat et A la
souris puis on les a relaches. L'un des kobs etait infecte
par Trypanosoma brucei, les deux autres animaux etant
indemnes de trypanosomiase.

L'injection de la xylazine a provoqu6 chez les animaux,
apres une periode initiale d'excitation de 5-10 min, de
l'ataxie. Une sedation complete, d'une duree de 10 min,
est intervenue apres 20 min, puis les animaux ont recouvrd
leur etait normal.

D'apres les resultats de ces essais limites, il semble que
la xylazine n'agit pas rapidement. Les essais infructueux
peuvent resulter d'une deterioration du produit ou de
l'emploi d'un mat&riel mal adapte n'assurant pas l'in-
jection d'une dose complete.
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Annex

IDENTIFICATION OF INTERNATIONAL NONPROPRIETARY NAMES USED 1N THE TEXT

International nonproprietary Chemical name
name

acepromazine 10-[3-(dimethylamino)propyl]phenothiazin-3-yl methyl ketone
azaperone 4'-fluoro-4-[4-(2-pyridyl)-1-piperazinyl]butyrophenone
chlorpromazine 2-chloro-10-(3-dimethylaminopropyl)phenothiazine
cyprenorphine 6,7,8,14-N-(cyclopropylmethyl)tetrahydro-7a-(1-hydroxy-1-methylethyl)-6,14-endo-

ethenonororipavine
etorphine 6,7,8,14-tetrahydro-7a-(1-hydroxy-1-methylbutyl)-6,14-endo-ethenooripavine
fentanyl N-(1-phenethyl4-piperidyl)propionanilide
fluanisone 4'-fluoro-4-[4-(o-methoxyphenyl)-1-piperazinyl]-butyrophenone
gallamine triethiodide 1,2,3-tris(2-diethylaminoethoxy)benzene triethiodide
nalorphine N-allylnormorphine
neostigmine (m-hydroxyphenyl)trimethylammonium dimethylcarbamate
phencyclidine 1-(1-phenylcyclohexyl)piperidine
suxamethonium chloride (2-hydroxyethyl)trimethylammonium chloride succinate
xylazine 5,6-dihydro-2-(2,6-xylidino)-4H-1,3-thiazine


