JOURNAL OF VETERINARY AND APPLIED SCIENCES

2015 VOL. 5(1): 1- 6
Manuscript No. JVAS2013/039; Received: 18/07/2014; Accepted: 17/11/2014
Published by: Faculty of Veterinary Medicine, University of Nigeria, Nsukka, Nigeria

COMPARISON OF FASTING BLOOD GLUCOSE LEVELS OF MALE
AND FEMALE MICE POST XYLAZINE HYDROCHLORIDE
ADMINISTRATION

* Rita I. Udegbhunam*and Sunday O. Udegbunam

Department of Veterinary Surgery, Faculty of Veatary Medicine, University of Nigeria,
Nsukka, Enugu State, Nigeria

ABSTRACT

This study compared the effect of xylazine on the fasting blood glucose level of male and
female mice. Sixteen 9 weeks old mice were assigned to two groups designated groups A and B
consisting of 8 male and 8 female mice respectively. After fasting blood glucose determination,
mice in both groups were injected with 10 mg/kg Xylazine intramuscularly. Fasting blood
glucose levels of mice were re-determined at 30, 60, 120 and 240 minutes post injection. The
experiment was repeated; using the same group of mice at 13 and 17 weeks of age. The results
obtained showed that 9 and 13 weeks old male mice had significantly (p < 0.05) higher fasting
blood glucose (FBG) values at 30, 60 and 120 minutes post xylazine injection compared to
FBG of female mice of the same age. Blood glucose of 17 weeks old male mice were
significantly (p < 0.05) lower than the FBG of 9 weeks old male mice at 30 and 60 min post
xylazine injection. Fasting blood glucose of 9, 13 and 17 weeks old females were not
significantly (P > 0.05) different at all time points studied. This study showed more
pronounced hyperglycaemia in male mice post xylazine injection compared to female mice.
Also the response of male mice to xylazine injection differed in the different ages studied. It
was therefore concluded that the use of xylazine hydrochloride in male mice suffering from
metabolic disorders such as diabetes should be done with caution.

Keywords. Male, Female, Mice, Xylazine, Hyperglycaemia, Age

INTRODUCTION

Xylazine, an alphaadrenoceptor agonist is commonly used as a prettagtee in many animal species.
Use of this drug is highly favoured since it posssssedative, muscle relaxant and analgesic prepert
[1]. It is also useful in gastrointestinal surgand endoscopy since it reduces gastrointestinalitp¢2].

Despite its potency and usefulness, xylazine cawusediopulmonary depression which manifests
clinically as bradycardia, hypotension and hypoxaeni3,4]. Xylazine also interferes with
neuroendocrine activity leading to alteration inumdnormonal and metabolic status of healthy anamal
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[5]. Studies have shown that xylazine suppresseddtretion of nor-epinephrine, insulin and glucago
[5-7]. Some investigators [5,8] had earlier repdrtee elevation of blood glucose level of xylazine
sedated animals. These neuroendocrine effectslazirg suggest that its use in patients with endecr
or metabolic diseases might be detrimental. Thegefince most metabolic ailments occur more in@gi
patients [9-11] and might be sex linked [12], icbmes imperative to compare the effect of xylazine
hydrochloride on blood glucose level of male anddke animals. This study was designed to invetgtiga
and compare the effect of xylazine hydrochloridetmn fasting blood glucose levels of male and femal
mice of different ages.

MATERIALS AND METHODS

Animals

Sixteen (8 males and 8 females) mice constitutedetkperimental animals. The study animals were
acquired from a litter of mice bred in the Depannef Veterinary Surgery, University of Nigeria,
Nsukka. They were housed in metal cages, fed pdligtowers ration while clean water was suppdied
libitum.

Experimental protocol

The 16 nine weeks old mice were assigned to twapgaesignated as groups A and B consisting of 8
male and 8 female mice respectively. Mice in atlugrs were fasted for 12 h before fasting blood agec
(FBG) determination. Tails of mice were nipped &labd samples obtained were used for fasting blood
glucose determination. Glucose determination wathb glucose oxidase method [13]. After baseline
glucose determination, mice in both groups werecigid with 10 mg/kg Xylazine hydrochloride (Kepro,
Holland) intramuscularly. Fasting blood glucoseelsvof mice were re-determined at 30 minutes post-
injection and subsequently at 60, 120 and 240 regpbst injection. The experiment was repeatedyusin
the same group of mice at 13 and 17 weeks of age.

Data analysis
Mean (x standard error) glucose values of both gganere compared using independent sample t-test.
Probability levels less than 0.05 were considergaifscant.

RESULTS

As shown in Tables 1, 2 and 3, fasting blood glecokboth male and female mice of the studied ages,
increased post xylazine hydrochloride injectiomnéNand thirteen weeks old male mice had signifigant
(p < 0.05) higher FBG values at 30, 60 and 120 maiast xylazine injection compared to FBG of
female mice of the same age (Tables 1 and 2). Ba& ¢f 17 weeks old male mice were significantby (

< 0.05) higher than those of female mice of theesage at 60, 120 and 240 minutes post-xylazine
injection (Table 3). Blood glucose of 17 weeks widles were significantlyp(< 0.05) lower than FBG of

9 week old male mice at 30 and 60 min post xylamijection but was significantlyp(< 0.05) higher at
240 minutes post-xylazin injection (Table 4). Ragtblood glucose of 9, 13 and 17 weeks old females
were not significantly > 0.05) different at all time points studied (Tab).

DISCUSSION

The results of this study showed that blood gludesels of both male and female mice increased-post
xylazine injection. Though specific data on effetkylazine on fasting blood glucose of mice iskiag

in available literature, xylazine and other alplagonists (clonidine and medetomidine) have been
reported to cause significant increase in bloagtgte levels of cattle [8,14], rats[15,16], dogk ¢ats
[17] and sheep [6]. According to Bensdral. [17], the hyperglycaemic effect of xylazine magy due to

its ability to depress insulin release. The netdffof the actions of insulin is to lower blood
concentrations of glucose, fatty acids and amiridsaand to promote intracellular conversion of ¢éhes
compounds to their storage forms: glycogen, trighges and protein, respectively [18].



Table 1: Mean + SEM blood glucose levels of 9 weekkl male and female mice after xylazine
injection.

Time post injection Mean + SEM Fasting blood glucee (mg/dl)
(minutes) Group A (Male) Group B (Female)
0 95.9+7.02 95.1+3.2

30 231.88+512 149.6+24.0

60 197.75+27.7 143.7+17.F

120 168.5+5.8 117.8+7.F

240 93.7+7.8 94.8+9.1

aDifferent superscripts in a row indicate signifitgm< 0.05) difference in blood glucose levels of B
groups A and.

Table 2: Mean + SEM blood glucose levels of 13 weekld male and female mice after xylazine
injection.

Time post injection Mean + SEM Fasting blood glucee (mg/dl)
(minutes) Group A (Male) Group B (Female)
0 94.25+19.45 87.0+11.1

30 200.25+15.7 178.25+54.0

60 227.5+52.8 144.0+15.2

120 173.3+29.7 103.5+10.3

240 99.25+6.8 107.5+18.8

aDjfferent superscripts in a row indicate significgm< 0.05) difference in blood glucose levels of
groups A and B.

Table 3: Mean = SEM blood glucose levels of 17 weekld male and female mice after xylazine
injection.

Time post injection Mean + SEM Fasting blood glucee (mg/dl)
(minutes) Group A (Males) Group B (Females)
0 98.5+3.9 88.5+8.5

30 167.3+11.8 144.3+4.6

60 169.5+14.9 136.3+12.3

120 158.8+13.1 103.8+11.1

240 112.8+3.7 72.0+7.8

aDifferent superscripts in a row indicate signifitgm< 0.05) difference in blood glucose levels of B
groups A and.

The findings in the present study showed that rigstiblood glucose readings of male mice were
significantly higher than those of females postaxyhe injection is in agreement with the fact tbex
hormones (testosterone and estrogen) play majes inl glucose metabolism [19,20]. Studies have also
demonstrated that estrogen treatment improved imsakistance [21], lowered fasting insulin levels
[22.23], improved carbohydrate metabolism as wekk@used hyperglycaemia [19,24,25]. Thus, since the
hyperglycaemic effect of xylazine is due to itslipito cause insulin resistance, it is possiblatth
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estradiol in experimental female mice might haveriowed insulin resistance post xylazine injection;
hence lowering the glucose readings recorded ifetin@le mice.

Table 4: Mean = SEM blood glucose levels of 9, 1B@& 17 weeks old male mice after xylazine
injection.

Time post injection  Mean + SEM Fasting blood glucas (mg/dl)

(minutes) Week 9 Week 13 Week 17
0 95.9+7.02 94.25+19.4% 98.5+3.9
30 231.88+512 200.25+15.7° 167.3+11.8
60 197.75+27.9 227.5+52.8 169.5+14.9
120 168.5+5.8 173.3+29.7 158.8+13.F
240 93.7+7.8 99.25+6.8 112.843.7

Pjfferent superscripts in a row indicate signifitgm< 0.05) difference in blood glucose levels of
groups A and B.

Table 5: Mean + SEM blood glucose levels of 9, 18@& 17 weeks old female mice after xylazine
injection.

Time post injection  Mean + SEM Fasting blood glucas (mg/dl)

(minutes) Week 9 Week 13 Week 17
0 95.1+3.2 87.0+11.1 88.5+8.5
30 149.6+24.9 178.25+54.0 144.3+28.6
60 143.7+174 144.0+15.1 136.3+12.3
120 117.8+73 103.5+10.3 103.8+11.1
240 94.8+9.1 107.5+18.8 72.07.8

dDjfferent superscripts in a row indicate significém< 0.05) difference in blood glucose levels of
groups A and B.

Earlier studies had shown that glucose and enemgglolism diminished with the process of aging [26]
The present study was conducted using young mied bgtween 9 - 17 weeks with the expectation that
their response to xylazine injection would diff€ontrary to our expectation, the response of fermade

in the age groups studied did not differ signifityanin contrast, fasting blood glucose levels tdev
males (aged 17 weeks) were lower than FBG of yaungde mice (aged 9 weeks). The finding is in
contrast to earlier reports [26] that showed thatriate of glucose disappearance is faster in youalg
mice compared to the elderly ones.

CONCLUSION

The results obtained in this study showed more qrooed hyperglycaemia in male mice post xylazine
injection compared to females. Also the responseas to xylazine injection differed in the ditet
ages studied. It is therefore recommended thatiskeof xylazine hydrochloride in males sufferingnfr
metabolic disorders such as diabetes may be dahecaition.
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