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Summary

The effect of xylazine administration co plasma cortisol, prolactin, ghicose and packed cell valune (PCV) responses
tc immcbilization and heat stress was investigated. immobilization of rats lor 2 hours by ligation of rthe fore and
hind legs sirongly caused approximately two-feld increase in plasma corlisel and prelactin levels. Plasma glucose and
PCY were not significantly changed. Pretreatment of immobilized rass with xylazine (20 mg/kg body weight im.)
resulted in approximately 20% veduction in both pkisma cortisol and prolacein cobcentrations. A marked hyperglyce-
mia and increase i the PCV value was observed. On the other hand, rats e¢xposed to acute heat siress (40°C and
609, relative humidity) for 2 hours, also dewveloped two fold increase in both plasma cortisol and prolactin concent-
rations and the pretreatiment with xylazine caused a 207 reduction in the levels ¢f both hormenes. Plasma glucose
level was not significanily changed in heair siressed rats but it was markedly increased aflter pretreatment with xyla-
zine. PCY was signilicantly increased under heat stress and prefreatment with xylazine induced a pronounced elevation
in this value. It was svggested that stimulation of cortisol and prolactin secretion in response to immobilization or
heat stress can be partially reduced by an alpha 2-adrenergic agonist.
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Introduction

Xylazine produccs scdation, analgesia  and
muscukar relaxation on the peripheral and central
nervous system. Xylazine is an alpha 2-adrenergic
receptor agonist and produces many effects through
receptors either centrally or peripherally {(Docherty
and McGarth, 1980).

Previpus altempts to attenuate the stressful
effects of transport action by pentobarilone anaes-
thesia were successful (Sanhouri ¢t al, 1990,
1991a). Diazepam suppressed transport-induced
hypercortisolaemia, hyperglycemia, tachypnea and
tachycardia in goats (Sanhouri et al., 199]b).
Pretreatment of goats with xylazine suppressed
cortisol concentrations induced by transportation
(Sanhouri ¢t al., 1992).

An increasc in adrenal corticosleroid secretion,
as reflected by increased plasma corticosteroid
concentrations, has been widely used as an index
of stress in many species, including rats (Barlow
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et al, 1979). Immobilization and heat stress are
a well known stressor to increase plasma cortisol
and profactin {evels in several animal species (Dant-
zer and Mormede, 1983; Marzourki and ‘Tayeb,
1988; Mahmoud, 1990). An heat stress has been
found to increase cortisol and prolactin levels and
decrease T, and T, concentrations in scveral animal
species (Marzouki and Tayeb, 1988). Several
attempts have been done to alleviate the hormonal
changes during heat stress by shades, cold water
spray and other mclhods. However, no attempts
has been done to use tranquilizers and sedative
drugs to counteract the hormonal changes during
heat stress.

Gienerally, stress conditions induced adversc
effects on the reproductive performance of animals
because it resulted in high serum levels of gluco-
corticoids, prolactin and endogenous opioid peplides
which inhibit the hypothalamic - pituitary - gonadal
axjs  (Mahmoud, 1990).

The present experiments were thereforc under-
taken to investigate thc cffcct of immobtlization
and heat stress on plasma corticosteroid, profactin,
glucose and PCV values. The effect of pretreatmenl
with xylazine (alpha 2-adrencrgic agonist) on these
parametcrs was investigated also.
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Materials and Methads

Thirty mature femate albino rats weighing 175-
200 g were housed in plastic cages (5 animals/cage)
and were divided into 6 groups of five, Food and
water were provided ad libitum.

Animals in group | were maintained at room
temperature and injected with 0.25 ml saline i.m.
and considered as control. Rats in group 2 were
maintained al room temperature and administered
with xylazine {Miles laboratories Inc.,, Shawnee,
K. N at A dose of 20 mg/kg body weight 1.m.
Rats in the 3rd group were injected with 0.25 m)
saline and immobilized on their back for 2 hours
by ligation of the fore and hind legs strongly with
a cotton thread. Animals in the 4th group were
pretreated with xylazine at a dose of 20 mglkg
body weight, 10 minutes before immokilization for
2 hours. Rats in Sth group were exposed to heat
stress {(40%C and 609, relative humidity) for 2
hours. Animals in the 6th group were pretreated
with xylazine at | dose of 20 mg/kg body weight
i.m. 10 minutes before exposure to heat stress for
2 hours.

At the end of the experimental period, rats in

all groups were lightly anaesthetized by ether and
blood samples were obtained by puncture of the
orhital sinus plexus. Packed cell volume (PCV) was
determined by a microhematocrit method. Plasma
samples were separated and stored at —207C uatil
analyzed for cortisol, prolactin and glucose con-
centrations. Plasma cortiso! and prolactin levels were
determined by radio immuno assay (RIA) Kiis
(Diagnostic Product Carp., Los Angeles, California,
USA). Glucose was measured by Glucoflx Kits
supplied from Menarine Diagnostics, Italy,

Data were statistically analyzed by analysis of
variance {ANQOVA) and least signiticant difference
(LSD) method was uscd to detect differences
between means {Snedecor and Cochran, 1980).

Results
Immobilization of the rats caused increase
cortisol and prolactin  concentrations  while no

change in plasma glucose and PCV (table 1).
Administration of xylazine resulted in a slight
(non significant) decrease in plasma cortisol and
prolactin levels while a significant increase in glu-
cose and PCV were observed (table 1)

TABLE 1. PROLACTIN, CORTISOL, GLUCOSE AND PCV VALUES OF IMMOBILIZED AND HEAT STRESSED RATS

WITH OR W THOUT XYLAZINE TREATMENT

Group Prelactin Cortisal Glucosc PCV

_ {ngfml) (ng/ml) {mg/fdl) (%)
Control 342 4+ Q.12 486 + 0.25= 163.3 + 2.3° 380 + 0.7
Xylazine 2.89 £+ 0.07° 398 + 0.142 131.9 £ 23v 432 + 1.3
Immaobilized 7.52 + 002t 749 £ 0.18° 108.2 + 3.4° 388 + 342
Immokilized + Xylazine 583 + 0721¢ 6.08 4+ 0.29¢ 131.4 4 4.0t 43.6 + 0O.8®
Heat 736 + 0.11° 759 + 0.15° 1025 + 522 404 4+ 1°
Heat - Xylazine 578 £ Q.17 611 £+ 0.07¢ 148.9 4 13.7¢ 46.8 + 0.6¢

+ Standard error of the mean (n = §).

abed Means with different letters in the same column are signilicantly dilferent (p < 0.05).

Pretrcatment of immohilized rats with xylazine
resulted in a reduction {approximately 20%) in
plasma cortisol and prolactin concenlrations com-
pared to the immobilized rats alone. Glucose
concentrations and PCV were also increased in
immobilized rats pretreated with xylazine (1able 1).

Acute heat stress resulted in approximatley Iwo
fold incrcase in cortisol and prolactin  concentra-
tions. PCV value was also significantly increased
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but no change in the glucose level (table 1), Pre-
treatment of rats with xylazine before heat stress,
resulted in approximalely 207 reduction in plasma
cortiso] and prolactin levels. Glucose concentration
and PCV were also significantly increased {tabel 1).

Discussion

Immobilization and heat stress induced 1wo-fold
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increase in plasma cortisol and prolactin concen-
trations and peripheeal administration of xylazine
partially suppressed the increasc in the levels of
these hormones. In general, several kinds of stressor
immobilization, heat, transportation,
anacsthesia resulted in increase plasma corticoste-
roid, prolactin, epinephrine, norepincphrine and
endogenous opioid peptides (Ailika et al, 1972;
Alvarez and Johnson, 1973; Barlow el al, 1979,
Valtarta, 1979, Marzouki and Taycb, 1988; Fayed
et al, 1989; Mahmoud, 1990: Sanhouri et al.,
1991a). Scveral altemipts have been conducled to
counteract the stress-induced clevation in plasma
hormone levels. Increased plasma prolactin fevel
due 1o etherizalion stress could ke blocked by
nembutal (Ajika et al., 1972) and increased plasma
cortisol level due to transportation and immobil-
ization stress could be prevented by administration
of pentobarbitane, xylazine and diazepam (Sanhouri
et al., 1991a and b; Sanhoun et al, 1992)

in our study, stimulated cortisol and prolactin
secretion duc to immobilization or heat stress can
be partially reduced by pretreatment with xylazine.
This effect is similar to that after the administra-
tion of clonidine or mecdetomidine centrally in the
dog and man (Ganong, 1980; Kallio et al., 198%;
Slowinska - Srzednicka et al, [988). Reduction
of stress - induced cortisol or prolactin levels by
xylazine could be mediated directly on the pituitary
to decrease adrenocorticotraphin hormone (ACTH)
release or more likely at the hypothalamus to
decrease corticotrophin releasing factor (CRF) or
prolactin rcleasing tactor. However, it is possible
that xylazine may have also reduced the ailerent
arm of the cortisol and prolactin response by
reducing sensory impute traffic.

Imnmobilization or heat stress had no significant
effect on glucose level, However, administration
of xylazine to non - stressed and stressed rats
induced hyperglycemia which was prenounced in
heat stressed rats. Xylazine has been shown to
induce hyperglycemia in several animal species due
o its alpha 2-agonistic effect (Symonds, 1976, Hsu
and Hummel, 198[; Thurmon et al., 1982). The
pronounced hypergiycemic effect of xylazine in heat
stressed animals is unclear bul it might be due
to certain hormonal and metabolic changes which
potentiate the hyperglycemic effect of xylazine.

Packed cell volume (PCV) did not change in
immobilized rats but increased in heat stressed rats
and in rats trecaled with xylazine. PCV has bceen

such as
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found lo increase in heat stress due 0 excessive
loss of fluids which led te hemoconcentration
{Swenson, 1982). The increased PCV in rats treated
with xylazine could be atinbuted to the excessive
loss of water in the urine as was reported that
xylazine increases urine volume in mares (Thurmon
¢t al., 1984), Moreover, the additive effect of heat
stress and xylazine on excessive water loss from
the bady could explain the marked increase in the
PCV value in rats treated with xylazine and exp-
oscd to heat stress.

It was concluded that xylazine partially reduced
the hypercortisolemia and hyperprolactinemia
resulled from the immaobilization and heat stress
In vats,
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