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The pharmacological properties 
of tiletamine and zolazepam 
are closely related to ketamine 
and diazepam respectively. The 
combination had been reported to 
produce nephrotoxicity in rabbits 
(Brammer et al., 1991), whereas, 
when used along with xylazine no 
lesion of nephrotoxicity had been 
reported in Syrian hamsters (Forsythe 
et al., 1992). The present study was 
undertaken with the objective of 
evaluating the pathological changes, 
if any, in the liver and kidney of dogs, 
consequent to the administration of 
atropine-tiletamine-zolazepam com-
bination alone and with xylazine 
premedication. Certain biochemical 
parameters of the serum indicative of 
hepatic and renal damage were also 
evaluated. 

Materials and Methods 
The experimental study was 

conducted on 36 apparently healthy 
adult nondescript dogs of either sex. 
The dogs were randomly divided into 
two groups (Group I and II), consisting 
of 18 animals each. Each group was 
further divided into three subgroups, 
viz., A, B and C, consisting of six 
animals each. 

All the animals were prepared by 
withholding food and water 24 h prior 
to the experiment. Atropine sulphate2
at the rate of 0.04 mg/kg bodyweight 
was administered intramuscularly (IM) 
15 minutes prior to the administration 
of the experimental drugs in all the 
dogs. Tiletamine-zolazepam (T -Z)3

combination was administered IM at 
the rate of 5 ing, 10 ing and 15 mg/kg 
body weight in the subgroups IA, IB 

1 Part of the Ph.D. thesis submitted by the first author to Kerala Agricultural University 
z Atropine sulphate - Rayan Pharma Limited, Anaparty, A.P. 
3 Zoletil-100-Tiletamine 250 mg and Zolazepam 250 mg, Laboratories Reading, Z.A. C 
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and IC respectively. Xylazine4 at the 
rate of 0.5 mg/kg bodyweight and 
15 min. later, T Z combination at the 
rate of 5 mg, 10 mg and 15 mg/kg 
bodyweight were administered IM 
in the subgroups IIA, IIB and IIC 
respectively. 

Blood samples from animals of 
each group were collected immediately 
before the administration of atropine 
sulphate and at 15 min. 30 min. 60 
min. and 24 h. after the administration 
of tiletamine-zolazepam combination. 
Total serum protein content was 
estimated using total protein and 
albumin kits by Biuret method. Serum 
urea nitrogen level was estimated 
by Urea kits which based on the 
condensation of urea with diacetyl 
monoxime (DAM) in an acidic 

medium. Aspartate aminotransferase 
(AST) and alanine aminotransferase 
(ALT) values were estimated by AST 
and ALT kitss respectively, which 
were based on Reitman and Frankel's 
method. Mean values were compared 
using Students `t' test (Snedecor and 
Cochran, 1967). 

Two animals from each subgroup 
were sacrificed on the eighth day 
and specimens of liver and kidney 
were collected and fixed in neutral 
buffered formalin. The fixed tissues 
were processed and 5-6µm paraffin 
sections were cut and stained using 
haematoxylin and eosin (Humason, 
1979) for histopathological 
examination. 
Results and Discussion 

The observations are presented in 
the Table. 

Table. Effect of administration of atropine-tiletamine-zolazepam combination alone 
(Group I) and with xylazine (Group II) on certain serum biochemical values in dogs 
(Mean f SE) n=6 

Group Sub- 
groups 

0 min. 15 min. 30 min. 60 min. 24 hrs. 

Total I A 5.53f0.49 4.75f0.34 S.lOf0.41 S.lOf0.38 5.83f0.65 
serum B 5.380.40 5.640.44 5.46f0.73 4.880.66 5.48f0.56 
protein 
(g/dl) 

C 5.56f0.34 6.00f0.48 5.48f0.21 6.18f0.45 5.65f0.56 

II A S.00f0.44 4.43f0.63 4.94f0.73 4.990.57 4.700.65 
B 5.36f0.56 5.53f0.59 S.SOf0.70 5.83f0.69 5.03f0.55 
C 5.34f0.30 6.390.61 6.49f0.53 6.330.44 5.48f0.42 

Xylaxin - Xylazine hydrochloride 23.22 mg/ml (equivalent to 20 mg of xylazine), 
Indian Immunologicals, Hyderabad. 

5 Stangen Immunodiagnostics, Hyderabad. 
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Group Sub- 
groups 

0 min. 1 S min. 30 min. 60 min. 24 hrs. 

Serum urea I A 12.S4f2.86 13.46f2.47 10.16f1.S2 12.27f2.18 lO.SOf2.OS 
nitrogen B 12.18E 1.38 11.34E 1.18 13.18E 1.37 11.83 1.74 10.96f2.09 
(mg/dl) C 9.60E 1.60 11.02f2.44 10.98E l .83 10.62E 1.93 11.142.01 

II A 11.71 1.46 12.28 1.03 11.97f1.38 13.09f1.46 13.12f1.61 
B 11.O1f1.29 9.34 1.37 10.74f1.61 11.74f1.91 10.47f1.98 
C 7.9610.90 9.16E 1.39 9.42E 1.45 11.03f2.4S 9.17E 1.86 

Serum I A 39.176.54 43.7Sf10.12 51.67 11.59 S4.S8f13.60 54.17t1S.42 
aspartate B 38.76f9.39 39.S8f9.09 44.177.43 46.679.82 48.7Sf10.03 
amino- C 29.17f7.26 34.58 11.24 30.00f7.44 40.SOf8.21 41.2Sf13.67 
transferase II A 43.33111.13 42.08f9.43 49.17 12.59 44.17f13.41 54.17f0.20 
(units/ml) B 29.17f2.79 3S.00f7.66 19.S8f1.S0 29.173.00 36.2Sf4.60 

C 42.SOfS.77 4S.00f8.01 51.67f10.26 S7.SOf6.39 52.92f8.74 

Serum I A 29.33fS.SS 29.67tS.20 34.67f6.10 37.00f2.9S 37.00fS.OS 
alanine B 2S.00fS.23 32.33f6.18 38.00f4.70 33.67f3.48 29.33f1.91 
amino C 29.00f4.SS 29.33f3.04 30.67f4.37 27.67fS.87 34.67f6.72 
transferase II A 27.67f2.8S 23.332.67 23.33f4.64 22.67f3.78 28.33f1.67 
(units/ml) B 18.67f3.9S 21.67f4.OS 22.33fS.74 21.00~S.31 22.673.17 

C 28.33f3.07 27.67t4.S7 34.00~S.77 31.67t2.8S 32.00fS.9S 

Histopathological lesions were 

observed in the liver and kidney of 

animals in both the groups. Liver 

revealed cloudy swelling and mild 

fatty changes and kidney revealed 

cystic dilation of the renal tubules 

along with focal areas of nephrosis. 

Histopathological studies of kidney 

in Syrian hamsters following 

the administration of tiletamine-

zolazepam-xylazine combination 

revealed no lesion of nephrotoxicity 

(Forsythe et al., 1992), whereas 

in rabbits tiletamine-zolazepam 

produced nephrotoxicity (Brammer et 

al., 1991). 

In both the groups non-

significant increase in serum aspartate 

aminotransferase (AST) and alanine 

aminotransferase (ALT) values were 

observed. The measurement of ALT 
activity was reported to be liver 

specific in the dog {Vleet and Alberts, 

1968). The increase in ALT value 

in the present study is suggestive of 
possible liver damage consequent on 

the administration of the anaesthetics. 

The changes in total serum protein 

content and serum urea nitrogen values 

were marginal in both the groups. 

The histopathological findings 

of the present study, when considered 
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with the non-significant changes in 
serum aspartate aminotransferase, 
alanine aminotransferase, total serum 
protein content and urea nitrogen levels 
suggest that though the anaesthetics 
produced very little systemic injury, 
the drugs have to be used with caution 
in dogs when there are liver and kidney 
affections. 
Summary 

Histopathological examination of 
the liver and kidney of dogs, following 
the administration of atropine-
tiletamine-zolazepam combination 
alone and with xylazine was carried 
out. Histopathological examination 
of liver revealed cloudy swelling and 
mild fatty changes and kidney revealed 
cystic dilation of the renal tubules 
along with focal areas of nephrosis. 
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