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Abstract 

The current study aimed to evaluate effects of Ketamine, Xylazine and their combination on liver 

and kidney features parameters in male rabbits (age 4-5 months) were divided in to three groups 

(6 rabbits / group). Group 1 (control): six adult males' rabbit's injection distal water (1 ml), 

Group 2 (K+Z/M): six adult male rabbit's injection ketamine (35 ml) combination with xylazine 

(5 ml) intramuscular (I/M).Group 3 (K+Z/V): six adult male rabbit's injection ketamine (6 ml) 

combination with xylazine (  0.6 ml) intravenously (I/V). Group 4 (Z- after 10 min given K): six 

adult male rabbit's injection xylazine (5 ml) and then after 10 min injection ketamine ( 35  ml) 

intramuscular (I/M). At end of treatment. Body weight (BW) of animals, as initial and final of 

administration were recorded. Plasma biochemical and liver enzymes are taken for analysis at the 

end of treatment. Results appeared ALT and AST concentrations increased in G4 (Z- after 10min 

given K) while significantly decreased in G2 but ALP concentrations significantly increased in 

G2 and G4 as compared to other treated groups. The data of ureaand concentrations of BUNand 

creatinine increment in group G4 but decreased in G2 than other groups in experiment, all groups 

showed significantly differences in TP. In this study; the results showed that combinations of 

ketamine and xylazine could be used in anesthesia practice in laboratory animals. 
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INTRODUCTION  

Ketamine is classified as an N-methyl-D-aspartate (NMDA) receptor antagonist producing a 

dissociative anesthetic state (1). Ketamine 2-(2-chlorophenyl)- 2-(metthylamino), an 

arylcycloalkylamine which is structurally similar to cyclidine, like phencyclidine, eticyclidine, 

rolicyclidine and tenocyclidine (6).Ketamine usually stimulates cardiovascular function in 

normal animals causing increase in the heart rate and mean arterial pressure(2). Itis rarely used 

alone because of its association with poor muscle relaxation, tachycardia and catalepsy ormuscle 

rigidity and it is therefore commonly used in combination with xylazine, diazepam and 

acepromazine to minimize the untoward effects (3). 
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 Xylazine is a dose-dependent alpha2 adrenergic agonist that causes bradycardia, hypertension 

followed by hypotension. It has sedative, analgesic, and muscle relaxant effects (4,7).Ketamine 

and xylazine are metabolized mainly by liver cytochromes P450 enzymes and excreted by the 

kidney (5).Xylazine appears to reduce sensitivity to insulin and glucose uptake in humans 

(8).The application of different anesthetic combinations and methods provides new, hitherto 

unpublished, information for this species, thus facilitating the choice of chemical an aesthesia 

and method involving the lowest risk for both humans and animals (9). 

This study aimed to detection the duration of anesthesia by  ketamine with or without xylazine 

and its effect on the biochemical measurements.  

METHODOLOGY  

Experimental design: 

The experimental animals were in this study included: thirty six adult males of rabbits were 

randomly divided into four groups as the following: 

Group 1 (control): six adult males' rabbit's injection distal water(1 ml) 

Group 2 (K+Z/M): six adult male rabbit's injection ketamine (35 ml) combination with xylazine 

(5ml) intramuscular (I/M).   

Group 3 (K+Z/V): six adult male rabbit's injection ketamine (6 ml) combination with xylazine 

(0.6 ml) intravenously (I/V). 

Group 4 (Z- after 10min given K): six adult male rabbit's injection xylazine (5 ml) and then after 

5 min injection ketamine (35 ml) intramuscular (I/M)  

   Collection of blood samples were collected via the puncture of the heart of anesthesia animals 

using sterile syringe (5cc) putting in tubes without anticoagulant and serum were isolated from 

blood by centrifugation at (3000rpm for 15 min.) and then separation in eppendroff tubes, stored 

the tubes at -20°C for till uses for biochemical and hormonal examination. 

Biochemical measurements:Some biochemical measurements were done on the serum after the 

separation by using special enzymatic kits as follow: 

Aspartate Aminotransferase (AST) and Alanine Aminotransferase (ALT) estimations 

(U/I): Aspartate and alanine aminotransferase is measured by monitoring the concentration of 

oxaloacetate hydrazone formed with 2,4-dinitrophenyl-hydrazine (Schumann & Klauke, 2003). 

Alkaline Phosphatase (ALP) estimation (U/I): This done by using the colorimetric 

determination of alkaline phosphatase activity (Biomeriexu, France). Tietiz (1999) who was 

described this method 

Total protein measurement: The total protein was estimated by using a special chemical kit 

https://en.wikipedia.org/wiki/Insulin
https://en.wikipedia.org/wiki/Glucose
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prepared by BIOLABO, SA, Maizy/ France). Colorimetric method is described by Young (1995) 

and Tietz (2006). 

Urea measurement: The serum urea concentration was measured by using a special chemical 

kit (SPECTRUM-Egyptian Company for Biotechnology). The urea is hydrolyzed in the presence 

of water and urease to produce ammonia and carbon dioxide (Tietz, 1996). 

Serum creatinine measurement: The particular feature of metabolism processes of muscle 

contraction is creatine and phosphocreatine; it is converted to a waste product creatinine. The 

amount of creatinine produced/day is related to a muscle mass, body weight, sex, age, diet and 

exercise. Creatinine is endogenously produced and released to body fluids at a stable rate and its 

plasma and serum levels are maintained within narrow limits, it can be measured as an indicator 

of glomerular filtration rate (GFR) (Bartels et al., 1971). 

RESULTS 

Effect of ketamine and xylazine on serum hepato- enzymes:  

The effect ketamine and xylazine on serum concentrations of ALT, AST and ALP are 

showed in table (1). The data that indicated to there were a significantly (p< 0.05) increased in 

ALT concentration in G4 (Z- after 5min given K) compared to other treated groups and group of 

control, while significant (p< 0.05) decreased in group G2 injection combination of ketamine and 

xylazine (I/M) more than other groups of experiment.Concentrations of AST increased 

significantly (p≤0.05) in G4 (Z- after 5min given K) more than other groups and control but not 

significant differences between group control and G3. The results of ALP concentrations 

significantly (p≤0.05) increased in G2 and G4 as compared to the control and G3 

Table (1) Effect of ketamine and xylazine on serum ALT, AST and ALP levels in adult male rats:  

Parameters 

Groups 

(n=10) 

ALT 

(U/l) 

AST 

(U/l) 

ALP 

(U/l) 

G1 (Control) 76.06± 0.31
b 

44.62± 0.11
c

 36.00± 0.81
c 

G2 (K+Z/M) 63.37± 0.32
c
 48.41± 0.52 

b
 55.62± 0.47

a
 

G3 (K+Z/V) 75.97± 0.91
a

 46.34± 0.48
c 

48.81± 0.23
b

 

G4 (Z- after 10min given K) 133.35± 4.60 
a

 105.02± 0.61
a

 57.66± 0.47
a

 

LSD 19.59 1.71 2.04 

Values expressed in small letters mean significant differences at (p< 0.05) levels (M±SD).  
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Effect of ketamine and xylazine on serum total protein, urea, UBN and creatinine 

concentrations in adult male rats: 

Ketamine and xylazine (I/M) injection group showed a significant decrease (p<0.05) in 

concentration of urea as compared with control and other groups (Table 2). While significantly 

(p<0.05) increment in group G4 than other groups in experiment, all groups showed significantly 

differences in TP between all these groups. While the serum urea concentration increase 

significantly (p<0.05) in group injectionXylazine and after 5min given Ketamine compared with 

control and other groups but decrement significantly (p<0.05) in G2 given combination of 

Ketamine and xylazine (I/M) injection. Concentrations of BUN increase significantly(p<0.05) in 

group G4 but decrement (p<0.05) in G2 as compared to control and G3 injection the combination 

intravenously (I/V).Also table 2 documented significant increased in creatinine concentration in 

G4 but significant decrease in this concentration in G2 as compared to the other treated group 

and control group    

Table (2) Effect of Ketamine and xylazine on serum total protein, urea BUN, and creatinine concentrations in 

adult male rats:                           

Parameters 

Groups 

(n=10) 

Total protein 

gm/L 

Urea 

mg/L 

UBN 

mg/dl 

Creatinine 

mg/dl 

G1 (Control) 45.15± 0.21
c

 23.86± 0.68
b 

76.06± 0.31
b 

0.57± 0.014
b 

G2 (K+Z/M) 22.67± 0.46 
d

 12.17± 0.46
c

 36.37± 0.32
c

 0.52±0.032
b

 

G3 (K+Z/V) 78.08± 1.38
b 

25.37± 0.45
b

 75.97± 0.91
b

 0.63± 0.008
bc

 

G4 (Z- after 10min 

given K) 
84.50± 0.40

a
 31.52± 2.50

a
 133.35± 4.60 

a
 0.95± 0.036

a
 

LSD 6.41 5.87 2.28 0.167 

Values expressed in small letters mean significant differences at (p< 0.05) levels (M±SD). 

DISCUSSION  

Anesthetic agents are commonly applied to laboratory animals to prevent the pain or stress 

caused by experimental procedures or to facilitate zootechnical handling by means of chemical 

restraint (10). 

   Ismail et al. (2010) that investigate effects of ketamin-xylazin-diazepam anesthesia on plasma 
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biochemical values in sheep and goats. The result of the study show that there were no 

significant difference between before and during ketaminexylazin anesthesia in AST, ALT, 

GGT, Creatinin, ALB, Urea in sheep but there were statically significant an increase Glucose 

during the anesthesia than the baseline values in goats (11).  In this study there were no 

significant changes when the results comped the baseline values in AST, ALT, ALP, GGT, 

LDH, creatinine, ALB, GLB, Cholesterol, Urea, Uric acid, TBİL, DBİL, Na, K and Cl (12). 

Aspartate aminotransferase (U/L) activity showed decreased in level of enzyme assay through 

induction and maintenance of anesthesia and increased after recovery but still below the base line 

of the study.  Results of ALT showed no significant difference between donkeys, the enzyme 

level within normal range in all-time of experiment. ALP values of this study showed no 

significant difference (13). 

In conclusion, no anesthetic drug alone has excellent properties. On the basis of our findings, we 

conclude that there were significant differences between groups of experiment of anesthesia in 

liver enzymes and kidney profiles effects of xylazine-ketamine anesthesia in male rabbits. The 

combination of ketamine and xylazine could be used for laboratory and other animals as 

anesthesia safety. This combination thus be recommended for premedication in healthy patients. 

However, the use of medetomidine should be carefully controlled because of the rapid decrease 

in heart rate 
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