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THE EFFECTS OF XYLAZINE AND FENTANYL ON, VARIOUS HOR­
MONES AND METABOLITES IN KARAKUL SHEEP AND A BLESBOK 

ANNA L MARAIS*, J G VAN DER WALTH and J D SKINNER*' 

ABSTRACT 
Xylazine and fentanyl are commonly used in combinations for im­
mobilisation of wild antelope. In order to ascertain the effects of the 
combination of these drugs on certain metabolites and hormones in 
ruminants, blood was sampled from 8 karakul sheep (4 experimental 
and 4 control) and one tame blesbok (Damaliscus dorcas phillipsii) for 30 
min before and after immobilisation. The samples were assayed for 
glucose, free fatty acids, insulin, thyroxine, triidothyronine, pro­
gesterone and oestrogen. Significant changes, after the administration 
of xylazine and fentanyl, were recorded in circulating concentrations of 
glucose, which increased, and free fatty acids and insulin, which 
decreased. The other hormones tested were not affected within the 
sampling period. It is suggested that the combination of xylazine and 
fentanyl may act directly on pancreatic Beta cells to inhibit the secretion 
of insulin, which will consequently affect circulating concentrations of 
glucose and free fatty acids. 
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Pharmacological immobilisation of free­
ranging and captive wildlife has provided 
a relatively safe and easy way of obtaining 
blood samples and various measurements 
for physiological studies. Clarke & 
Doughton4 found that although chemical 
restraining drugs differ widely in 
physiological side·effects, this method 
was preferable to manual physical 
~estraint of wild animals. They are thus 
III agreement with Wesson et al. 18 who 
reported on the influence of chemical im­
mobilisation and physical restraint on 
White-tailed deer (Odocoileus virginianus). 

However, side-effects of drug adminis­
tration can influence homeostatic 

mechanisms responsible for maintaining 
normal serum biochemical and hormone 
concentrations7 10 18_ It is therefore im­
perative to determine possible side-effects 
before embarking on a physiological 
study using chemical restraint. 

Xylazine hydrochloride has been used 
for immobilisation of deer (Capreolus 
Spp.)ll 17 and combinations of xylazine 
and ketamine hydrochloride, fentanyl 
citrate and etorphine for restraint of 
moose (Alces alees), deer (Cervus elaphus 
nelsoni)15 and various African ungulatesl9 • 

Xylazine is an alpha-2 adrenergic 
agonist with sedative, analgesic and mus­
cle relaxant properties9 and is widely used 
in biomedical research and veterinary 
medicine. Various studies on dogs (Canis 

~Mamma1 Research Institute, University of jamiliaris)8, sheep (avis aries)3 springbok 
, pretona, 0002 Pretoria, Republic of South Africa. (A ntidorcas marsupialis)ll and goats 
\ .resent address: Department of Zoology Univer. (Capra hircus li 13 conclude that xylazine suy of N " , ~ 

Namibia amlbla, Private Bag 13301, Windhoek, causes a fasting hyperglycaemia. Garcia-
'.:*Otpanment of Phys,'ology Villar et a1.6, reporting on the pharmaco-
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nce, niversity of Pretoria kinetics of this drug, indicated that there 
~ . were remarkably small interspecific dif-
~celved: NOVember 1989 Accepted: October 1990 ferences in the action of xylazine ad-
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ministered either intramuscularly or 
intravenously. 

Fentanyl citrate is described as a 
pethidine analogue with pharmacologic 
actions similar to morphine2 • This drug is 
effective for the chemical restraint of 
large herbivores when mixed with a 
suitable tranquilliser to counter the respi­
ratory depression caused by fentanyl 
citratel9 • 

No published information was available 
on the physiological side-effects of 
xylazine and fentanyl used in combina­
tion for immobilisation of wild animals. 
The present experiment was designed to 
determine the effects of these drugs on a 
group of ruminants in order to validate 
their suitability as pharmacological 
restraining agents in a physiological 
study. 

Karakul sheep (n=8) weighing ca 40 kg 
(4 experimental and 4 control) were train­
ed to stand in metabolic crates and were 
handled regularly prior to the experiment 
to minimise sampling stress. Jugular 
catheters were inserted 24 h prior to the 
experiment and were filled with 
heparinised saline to prevent blood clot­
ting. Blood was collected using an 
automatic suction pump connected to a 
fraction collector, at a rate of I ml min-I, 
as described l6 • After 40 min collection, an 
intramuscular injection of a combination 
of 2,5 mg of xylazine (Rompun, Bayer, 
SA) and 5 mg of fentanyl (Sublimaze, 
Janssen Pharmaceutica Pty Ltd), or saline 
in the case of control animals, was ad­
ministered. Thereafter, blood was col­
lected for a further 40 min before ad­
ministration of the narcotic antidote, 
nalorphine (Lethidrone, Wellcome, SA). 

The samples were kept on ice before 
centrifugation, whereafter they were 
pooled into 4 pre-injection (A BCD) and 
4 post-injection (E F G H) samples of 10 
ml each. Free fatty acids (FFA) and 
glucose were determined on the day of the 
experiment, and aliquots of the remaining 
pooled plasma were stored at -20°C 
awaiting assay for insulin, thyroxine, 
triidothyronine, progesterone and 
oestrogen (Diagnostic Products Corpora­
tion, Johannesburg, SA). Glucose was 
determined with the GOD-Perid kit 
(Boehringer Mannheim (Pty) Ltd, Johan­
nesburg, SA) and the FF A were deter­
mined colorimetrically according to a des-
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criped methods. All chemicals used were 
of analytical grade. 

One tame blesbok (Damaliscus dorcas 
phillips;;) was available from which to 
draw blood samples without being stress­
ed. A jugular catheter was inserted one 
day prior to the experiment. Blood sam­
ples were taken 4 times at 10 min inter­
vals before an intramuscular injection of a 
combination ofxylazine (5 mg) and fenta­
nyl (10 mg) was administered, and 4 
times at 10 min intervals' thereafter. The 
samples were treated in the same way as 
for the sheep samples, and subsequently 
assayed for insulin, free fatty acids and 
glucose. 

Results were analysed using the Stu­
dent's t-test. 

Circulating serum concentrations of 
glucose remained constant (- 3 mM) in 
the control animals throughout the 
sampling period, while in the experimen­
tal animals, a significant increase of at 
least 2 mM (p<O,OOI) was recorded after 
the injection of xylazine plus fentanyl 
(Fig. 1). 
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Fig. 2: Circulating concentrations of 
free fatty acids ( •••• ) before 
(ABCD) and after (EFGH) an in· 
jection of xylazine and fentanyl. 
Control animals (._ •• ) received a 
saline injection 

No significant changes were recorded 
in serum concentrations of thyroxine and 
triidothyronine, either after the adminis­
tration of the drugs, or between experi­
mental and control animals. 

Serum concentrations of progesterone 
and oestrogen remained constant both 
before and after drug administration and 
between control and experimental 
animals. 

serum insulin concentrations from - 30 
/LIU ml- 1 to - 3/LIU ml- 1• 

The depression of insulin and elevation 
of glucose concentrations in plasma are 

. typical responses to sympathetic stimu­
lation3• Thus, it appears that the hyper­
glycaemia and hypoinsulinaemia 
associated with the administration of 
xylazine and fentanyl may be a sympathe- J 
'tic response mediated via alpha-2 recep­
tors in the brain, rather than those in the 
pancreas. The present study supports the 
observations of Nolan et a1.14 that the ef­
fect of xylazine on insulin is mediated by 
the alpha-2 adrenergic receptor. 

'However, as no significant changes 
were recorded in hormones secreted by 
the thyroid or gonads, either before or 
after immobilisation, it would appear that 
the combination "of xylazine and fentanyl 
acts directly on receptor sites in the pan­
creas to inhibit insulin secretion. This 
supports the hypothesis of Greene et a1. 9 

that one of the sites of action of xylazine is 
the pancreatic Beta cell and that the 
mechanism may involve modulation of 
calcium transport. 

The present results therefore suggest 
that ltylazine and fentanyl should not be 
used for physiological experiments 
necessitating pharmacological restraint, 
where either insulin secretion or plasma 
glucose and FFA concentrations are criti­
cal variables, 
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Book Reyiew/Boekresensie 

VETERINARY LABORATORY MEDICINE 
(Clinical Biochemistry and Haematology) 

MORAGGKERR 

1st Edn. Blackwell Scientific Publications, Oxford, OX2 OEL. 1989 pp XV 11 1 
and 270, 26 figures and 12 colour plates. (ISBN 0-632-02255-8) 

There are 3 sections in this book namely those dealing with haematology, 
clinical biochemistry and practical laboratory medicine. 

The section on haematology is subdivided into 3 sections: The section on the 
erythrocyte which covers red cell parameters; erythropoeisis and the 
control thereof; erythrocyte morphology; polycythaemia and anaemia. The 
leucocyte section which covers types, development, counting methods and 
steroid reaction. The section on platelets and coagulation factors which covers 
platelet production, function and abnormalities; the coagulation mechanism; 
anticoagulants and clotting defects and the diagnosis and treatment of bleeding 
disorders. 

The section on clinical biochemistry covers basic principles of biochemistry, 
the plasma proteins, electrolytes, minerals and nitrogenous substances; car­
bohydrate, fat and bilirubin metabolism; clinical enzymology; clearance and ab­
sorption tests; examination of non-blood body fluids; initial test selection using a 
standardised approach and individual organ tests. 

The section on practical laboratory medicine covers sample collection, pro­
cessing and storage, the use of external laboratories, establishing and running a 
laboratory and specific methodologies for haematology and biochemistry. 

The book is well laid out and easy to read. The approach is straightforward 
diagnostic clinical pathology with no frills and exotics added. This book would be 
most useful to the private practitioner wanting to refresh hislher knowledge in 
the field of diagnostic clinical pathology or set up a small laboratory in their own 
practice. For the undergraduate I would recommend this book as supplementary 
reading. 

N.M. Duncan 
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