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Clinical evaluation of epidural administration of xylazine in experimental calves* 
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Administration of analgestic solu-
tion into the epidural space in bovines 
is frequently performed to provide 
analgesia for surgical and obstetrical 
procedures. Epidural analgesia is a 
safe, inexpensive and technically 
simple method of providing regional 
analgesia and restraint in bovines. It 
is well adopted to field conditions 
because it does not require: bulky 
equipments and only minimal assistance 
and patient monitoring are sufficient. 
In the present study, the efficacy of 
xylazine hydrochloride** two per cent 
solution was evaluated in experimental 
calves, after epidural administration 
through sacro-coccygeal interspace. 

Materials and Methods 

Five crossbred male calves aged 
five to six months were used for this 
study. They were subjected to epi-
dural injection at sacro-coccygeal site 
of using (1) three ml of norrr.al saline 
(Group I). (2) xylazine at the dose rate 
of O.GSmg per kg diluted to three ml in 
normal saline (Group II) and (3) 
xylazine at the dose rate of 0.10 mg 
per kg diluted to three ml. in normal 
saline (Group III). 

A period of three days and one 
week were allowed to elapse between 
treatments of Group I and II and Group 
II and III respectively• Clinical para-
meters like rectal temperature ("F) 
respiratory rate (per minute) heart 
rate (per minute) arterial blood pres-
sure (mm of Hg) arterial blood glucose 
(mgldl) and rumen motility (contract-
ions per 2 minutes) were recorded 
every I5 minutes till 120 minutes. 
Subjective assessment of ataxia, saliva-
tion, vocalization and signs of sedation 
were also made. The data was sub-
jected to "F" test (RCBD design) and 
the means were compared with the 
control value using Dunnett's test 
(Li. 1964) at five per cent level of 
significance. Means between group II 
(0.05 mg/kg) and III (0.1 mg/kg) were 
compared using students "t" test 
(Snedecor and Cochran 1968) at five 
per cent level of significance. 

Results and Discussion 

Group I acted as the control. None of 
the calves showed symptoms of ataxia 
in group II(0.05mg/kg)whereas marked 
ataxia followed by recumbency was 
noticed in group III (0.1 mglkg). Mild 
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signs of sedation (low head carriage, 
partially closed eyes), salivation and 
vocalization were observed in group II 
(0.06mg jkg), whereas marked signs of 
sedation (lowering of head, drooping 
of upper eyelid, flexion of fetlock 
followed by recumbency) excessive 
salivation with drooping and vocaliza-
tion were seen in group III(0.10 mg/kg). 
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Xylazine at both the dose rates 
did not have any noticeable clinical 
effect on the rectal temperature 
However, a dose dependent steady 
increase from the zero minute value 
was recorded throughout the period of 
experiment (Fig. 1). Similar findings 
were reported in calves after admini-
stration of xylazine at the rate of 0.22mg 
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Fig. 1. 
Mean values oI rectal temperature in control and experimental groups 
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per kg intramuscularly (Young, 19'19} 
and 0.05 mg per kg epidurally (Bala-

._ krishnan and Bao, 1992).Jean eta1, (1990 
and Skarda et aI. (1990) also reported 
rise in rectal temperature in cows 
administered with xylazine epidurally 
(0.05 mg/kg). 
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A significant dose der~endent 
decrease in respiratory rate (Fig. 2) 
was recorded in Group II and IlI from 
the control values, (Group I), whereas, 
a significant dose dependent decrease 
in heart rate (Fig. 3) v<ras recorded in 
group III from the control values 

~ ~ // 

4S Go 
i ~ ~' 

qD Ito 

Fig. 2. 

Mean values of respiratory rate in control and experimental groups 
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(Group I). Similar findings have been 
reported by Jean et al. (1980) and 
Skarda et al, (1990) inadult cattle, and 
Balakrishnan and Rao (1992) in buffalo 
calves. Campbell et al. (1979) attri-
buted the underlying mechanism for 
bradycardic effect of xylazine to 
decreased sympathetic outflow from 
the central nervo~~s system, direct 

E1 

~~ 

/̀Y -, 

7b "_'~ 

7~1 
-" 

72 "~ 

i0 -~ 

~~ — 

G6 —

G~, —~ 

6z 

60 

5~ — 

F 6 —~ 

0  

O O 

depression of cardiac pacemaker and 
conduction tissue and increased vagal 
tone attributable to activation of the 
baroreflex. 

In the present study, a significant 
dose dependent decrease in the 
arterial blood pressure was recorded 
(Fig. 4) which is in accordance with 
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Fig. 3. 
Mean values of heart rate in control and experimental groups 
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Fig. 4. 

Nean values o! arterial blood pressure in control at~d experimental groups 

the findings of Jean et al. (1990) and 
Skarda et al. (1990) in adult cattle. 
Campbell et al.(19'I9)whoadministered 
xylazine (0.22 mg/kg IM) to calves 
have attributed the decrease in arterial 

blood pressure to decrease in aortic 
flow consequent to bradycardia and 
vasodilation. 

A significant dose dependent 
decrease in ruminal motility was 
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recorded in the present study (Fig. 5). 
Similar findings have been reported 
by Jean et al. (1990),Skarda et al,(1990) 
and Balakrishnan and Rao (1992). 
Xylazine induced ruminal hypomotility 
has been attributed to .the phenomena 
that after getting absorbed into the 
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circulation, xylazine gets bound to the 
alpha-2 adrenergic receptors in the 
central nervous system and/or fore-
stomach muscle thereby inhibiting 
reticuloruminal contractions (Toutain 
et al. 1982; Guard and Schwark, 1984; 
Ruckebusch and Allal, 1987), 
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Mean values of blood glucose in control and experimental groups 
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In the present study a significant 
increase in the blood glucose concent-
ration was recorded (Fig. 6), Similar 
findings have been reported by Bala-
krishnan and Rao (1992) after admini-
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stration of xylazine epidurally (0.05mg/ 
kg) in buffalo calves. Xylazine hydro-
chloride has been reported to ca~~^ 
hyperglycemia in cattle when admini-
tered byintravenous or intramusculars 
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route (Symonds. 1976; Symonds and 
Mallinson, 1978; Eichner et al. 1979; 
Hsu and Hummel, 1981). 

Symonds (1976) reported that 
hyperglycemic effect may be due to a 
direct action of xylazine upon Liver 
cells ar indirectly via the autonomic 
nervous system and. adrenal gland. 
Hsu and Hummel (1981) reported 
that xylazine induced hyperglycemia 
and hypoinsulinaemia were mediated 
by alpha adrenergic receptors possibly 
in beta—cells of pancreatic islets, 
which inhibit the release of insulin. 

Summary 
The clinical efficacy of epidural 

administration of xylazine hydro-
chloride solution was evaluated at two 
dose rates via. 0.05 and 0.10 mg per kg 
body weight in five experimental bull 
calves, A significant dose dependent 
decrease in respiratory rate, heart 
rate, arterial blood pressure. ruminal 
motility and significant. increase in 
arterial blood glucose were observed. 
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