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SUMMARY 
The present study was assigned to evaluate and compare two regimes of general anesthesia 

in  rabbits. Twelve adult  local  breed  rabbits  from  both  sexes weighing (1.1-1.6 ( Kg. were 

divided equally  into two groups each group consisted of six animals. Group(A) was injected 

intramuscularly by atropine1% at a dose  0.5mg/kg  B.W  as premedication, after 10min. the 

animals were injected  xylazine 2%  and ketamine  hydrochloride  10% at  a  dose  of 10 mg/kg, 

50mg/kg B.W, respectively. Group(B) were injected intramuscularly by diazepam 10% at a dose 

1mg/kg B.W. as premedication, after 10min. the animals were injected as same in group (A). 

The  results  of  the  physiological  parameters  of  the  self control at the period of zero time 

concerning heart rate, respiratory rate and rectal body temperature in group(A) were 

147.3±0.577beats/minute; 130±0.577 breath/minute; 38.1±0.577 ºC respectively, while in 

group(B) were 151.6±0.57 beats/minute; 153.3±0.57 breath/minute; 38±0.57 ºC respectively. 

The results of physiological parameters at periods 10, 20, 35, 50, 65, 80, and 95minutes in 

group(A) were 154.1±5.77; 144.6±0.577; 128±0.577; 132.2±0.64; 128±0.577; 124.1±0.577; 

132.6±0.577 beats/minute; 47.8±0.577; 47.6±0.577; 41.6±0.577; 39.3±0.577; 41.3±0.577; 39 

±0.577; 47±0.577 breath/minute; 39±0.577; 38.9±0.577; 38.5±0.578; 38.1±0.577; 37.8 ±0.577; 

37.5±0.577; 37.2±0.577 ºC, while in group(B) were 157.5±0.57; 150±0.57; 150.6±0.57; 

153.3±0.57; 153.8±0.57; 151.7±0.33; 152±0.57 beats/minute; 54±0.57; 49±0.57; 43.3±0.57; 

42.3±1.73; 42.8±2.3; 45.6±0.57; 47.6±0.57 breath/minute; 38.8±0.57; 38±0.57; 37.6±0.57; 

36.6±0.58; 36.5±0.57; 35.9±0.57; 35.9±1.15 ºC. The results of biochemical tests of GPT and 

GOT at zero time (self control) in group(A) were 53.1±0.577; 120.6±0.577 U/L, while in 

group(B) were 51.1±0.57; 118.8±0.57 U/L respectively, and the results at periods 20, 50, 

95minutes and 24hours in group(A) were 44.1±0.577; 47.6±0.577; 65.1±1.186; 78.5±0.577 U/L, 

109.5±0.577; 96.6±3.52; 109.3±1.154; 141±0.577, while in group(B) were 45.5±0.57; 

42.1±0.57; 48±0.57; 69.1±0.57 U/L, 119±0.57; 111±0.57; 110±1.73; 139.8±0.57 U/L, 

respectively. The conclusion of this study investigate that the induction time, surgical time and 

recovery time in group(A) and group(B) were 5.8±0.577; 5.1±1.15; 56.6±0.577; 51.5±0.577; 

71.6±0.577; 95.3±1.15minutes respectively in which the surgical time was enough for the most 

of surgical interference, while the induction time and recovery time were smooth in both group 

when comparison with another anesthetic regimes. From our results it may concluded that use of 

atropine with xylazine and ketamine exceptional from use diazepam with xylazine and ketamine. 
 

 لصخوستال
صًًج انذراست انحانُت نخقُُى ويقارَت َظايٍُ يٍ انخخذَز انعاو  فٍ الاراَب. اسخخذيج اثًُ عشز ارَباً يٍ انسلانت 

كغى. قسًج انحُىاَاث بانخساوٌ انً يجًىعخٍُ كم يجًىعت حضى  1.6انً  1.1انًحهُت يٍ كلا انجُسٍُ وبىسٌ َخزاوح بٍُ 

يهغى / كغى يٍ وسٌ انجسى كًًهذ نهخخذَز،  0.5% وبجزعت 1حزوبٍُ بخزكُش حقُج عضهُا بالا (A)سخت حُىاَاث. انًجًىعت 

يهغى /كغى يٍ 10% وبجزعت 10% وانكُخايٍُ هاَذروكهىراَذ بخزكُش 2دقائق بانشاَلاسٍَ بخزكُش  10حقُج انحُىاَاث بعذ 
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% وبجزعت 10َباو بخزكُش عضهُا بانذَاس (B)يهغى/كغى يٍ وسٌ انجسى عهً انخىانٍ. حقُج انًجًىعت  50وسٌ انجسى و

(. وكاَج َخائج انًعاَُز Aدقائق كًا فٍ انًجًىعت ) 10يهغى/كغى يٍ وسٌ انجسى كًًهذ نهخخذَز وحقُج انحُىاَاث بعذ 1

دقت/دقُقت،  0.577 ± 147.3( )وقج انصفز( نضزباث انقهب ويعذل انخُفس وحزارة انًسخقُى Aانفسهجُت نًجًىعت انسُطزة )

 0.57 ±151.6() وقج انصفز( كاَج Bعهً انخىانٍ، بًُُا يجىعت انسُطزة) ºو0.577 ±38.1ُقت ،َفس/دق 0.577 130±

عهً انخىانٍ. وكاَج َخائج انًعاَُز انفسهجُت فٍ انفخزاث انشيُُت  ºو 0.57 ±38َفس/دقُقت ، 0.57 ±153.3دقت/انذقُقت ،

، A( )151.1±0.577 ،144.6±0.577 ،128±0.577 ،123.2±0.64دقائق فٍ انًجًىعت ) 95و 80، 50، 35،  10،20

، 0.577±41.6، 0.577±47.6، 0.577±47.8( دقت/انذقُقت ، )132.6±0.577، 124.1±0.577، 128±0.577

، 0.577±38.5، 0.578±38.9، 0.577 ±39( َفس/دقُقت، )47±0.577، 39±0.577، 41.3±0.577، 39.3±0.577

، B( )157.5±0.57 ،150±0.57بًُُا انًجًىعت) º(و37.2±0.577، 37.5±0.577، 37.8±0.577، 38.1±0.577

، 0.57±49، 0.57±54( دقت/انذقُقت، )152±0.57‘ 151±0.33، 153.8±0.57، 153.3±0.57، 150.6±0.57

، 0.57±38، 0.57±38.8( َفس/دقُقت، )47.6±0.57، 45.6±0.57، 42.8±2.3، 42.3±1.73، 43.3±0.57

عهً انخىانٍ. وكاَج َخائج انفحىصاث  º( و35.9±1.15، 35.9±0.57 ،36.5±0.57، 36.6±0.58، 37.6±0.57

( )وقج Aانكًُُاحُىَت لاَشًَاث انكبذ) جايا جهىحاياَم حزاَسفُزاسوكهىحايُك و باَزوفُك حزاَسايُُُش( نًجًىعت انسُطزة )

( ) وقج Bة )عهً انخىانٍ بًُُا يجًىعت انسُطز GOT( )53.1±0.577 ،120.6±0.577  )U/L( و )GPTانصفز( )

عهً انخىانٍ. وكاَج َخائج انفحىصاث انكًُُاحُىَت لاَشًَاث انكبذ فٍ  U/L 0.57±118.8، 0.57±51.1انصفز( كاَج 

، A( )44.1±0.577 ،47.6±0.577 ،65.1±1.186ساعت فٍ انًجًىعت ) 24دقُقت و 95، 50، 20انفخزاث انشيُُت 

( Bعهً انخىانٍ. بًُُا انًجىعت ) U/L( 0.577±141، 1.154±109.3، 3.52±96.6، 0.577±109.5و  78.5±0.577

 U/L( 0.57±139.8، 1.73±110، 0.57±111، 0.57±119و  69.1±0.57، 48±0.57، 42.1±0.57، 45.5±0.57)

( B( وانًجًىعت )Aعهً انخىانٍ. وقذ اسخُخجج هذِ انذراست الاحذاد، وقج انخذاخم انجزاحٍ ووقج الافاقت فٍ انًجًىعت )

( دقُقت عهً انخىانٍ واٌ هذا 1.15±95.3، 0.577±71.6، 0.577±51.5، 0.577±56.6، 1.15±5.1، 0.577±5.8) كاَج

انىقج هى كافٍ نًعظى انخذاخلاث انجزاحت ايا الاحذاد والافاقت فكاَج سهست يقارَت بأَظًت حخذَز اخزي. يٍ خلال انُخائج 

 ايٍُ افضم يٍ اسخخذاو انذَاسَبى يع انشاَلاسٍَ وانكُخايٍُ.     َسخُخج اٌ اسخخذاو الاحزوبٍُ يع انشاَلاسٍَ وانكُخ
 

INTRODUCTION 
Rabbits are often considered as difficult in relation to anesthesia. This probably relates to the 

fact that the dosage needed to induce anesthesia and those producing toxic  effect  are  close (1).  So  

many  complications  still  arise  when  anaesthetizing rabbits  and  there  are  several  possible  

reasons.  The  margins  of  safety  between anesthetic  and  lethal  doses  are  less  than  those  found  

in  other  animals  and  there  is wide individual variation in response to anesthetic and ancillary 

agents. The rabbit also  has strong  reflexes  which  are  difficult to suppress during  general  

anesthesia other problems may occur because of the relatively small diameter of the respiratory tract 

and difficulty with tracheal intubation   due to the small glottis being hidden by the base of the  

tongue (2). 

The use of anticholinergic agents are controversial and their efficacy varies greatly with species 

(3,8). They provide beneficial effects by preventing bradycardia and accumulation of salivary 

secretions that can occur during anesthesia and surgical manipulations. They are often 

recommended in studies using laboratory animals although there is limited information on efficacy 

in these species (3,8). Prevention of bradycardia is particularly important during lengthy surgical 

and experimental procedures involving these laboratory animals Alpha-2-adrenergic agents, such as 

xylazine, which are a common component of injectable anesthetic combinations in laboratory 

animals, produce severe depression of heart rate in rodents and rabbits (5,8). 

The aim of the present study was to evaluate and compare between two anesthetic regime, 

using  injectable anesthesia (Atropine, Xylazine and Ketamine) and(Diazepam, Xylazine and 

Ketamine) in rabbits . 
  

MATERIALS AND METHODS 
Twelve adult  local  breed  rabbits  from  both  sexes weighing (1.1-1.6 ( Kg. were divided 

equally  into two groups they  were  housed  indoor  to  accommodate  the  place  of experiments.  

The  following  physiological  parameters (heart  rate, respiratory rate and rectal  body  temperature)  

were  recorded  before  the intramuscular injection  of  the drugs for each group (zero time) as a self 

group.  
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Group (A) were injected intramuscularly by :Atropine 1% (Norvel, India ) 0.5 mg/kg  B.W  as 

premedication, after 10min.  Xylazine 2%  (alfasan, Holland )  and Ketamine  hydrochloride  10%  

(alfasan, Holland)  at  a  dose  of 10 mg/kg, 50 mg/kg B.W, respectively.  

Group (B) were injected intramuscularly by: Diazepam (Hameln, Germany) 1mg/kg B.W. as 

premedication, after 10min. the animals were injected as same in group (A).  The induction time 

recorded from the time of injection of Ketamine to the complete loses of consciousness. 

The same physiological parameters was taken as mention in control after intramuscular 

injection of the drugs  at periods of  (10,  20, 35, 50,  65,  80  and  95)  min. 

The surgical anesthesia  recorded from the time of complete lose of sensation until the rabbit 

response to external stimuli, recovery time were also recorded from the time of response to the  

external stimuli until returned to its normal condition (complete  consciousness). Pinching  by  

artery  forceps was used to determine the analgesic effect of the anesthetic combination and make 

sure for the entrance to the surgical stage, in addition to that pricking by needle test were also used. 

Bio-chemical values were measured during general anesthesia: GOT and GPT (Kit from 

bioMerieux®sa - France) Blood samples were collected via heart puncture and put in  tubes  

without anticoagulan at  the zero time as control and periods (20,  50,  95) minutes and 24 hours. 

The  complete  Randomized  Design  (CRD)  within  the  SAS  (2001)  program  was used to 

the effect of difference treatments in study traits, and the Least Significant Differences (LSD) test 

was used to the comparison between means. The one–way ANOVA with replication was applied to 

the data of and p<0.05 was considered to be  significant (9). 
 

RESULTS AND DISCUSSION 
The induction time, surgical anesthesia and recovery time were summarized in table (1) as   

the following: 
 

Table(1): Mean values (±Standard Error) of subjective scores qualifying anesthesia (induction time, 

surgical anesthesia and recovery time)/minute 

Time 

Group 

Induction time Surgical time Recovery time 

Group A 

n= 6 

 

5.8 

± 

0.577 

56.6 

± 

0.577 

71.6 

± 

0.577 

LSD 1.77 1.77 2.177 

*P<0.05 

Group B 

n= 6 

 

5.1 

± 

1.15 

51.5 

± 

0.577 

95.3 

± 

1.15 

LSD 3.24 2.17 2.99 

*P<0.05 

 

The induction time lasted for 5.8±0.577 minutes and 5.1±1.15 minutes for group A and B 

respectively, while surgical time and recovery time for group A were 56.6±0.577 minutes  and 

71.6±0.577 minutes  while group B were 51.5±0.577  minutes and 95.3±1.15 minutes respectively 

as in table(1). 

The analgesic effect of anesthetic drugs combination in both groups were determine by 

scratched by artery forceps, in order to confirm for the entrance to the surgical stage, generally all 

animals not response to these test. 

Results of table(1) were highly significant changes between two groups.The results of surgical 

anesthesia in group (A) was (56.6±0.577) and in group (B) was (51.5±0.577) that agree with (10). 
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In this study showed that the surgical period was enough for the most surgical interference in both 

groups. 

The recovery period of both anesthetic regimes were smooth when comparison with other 

anesthetic regimes (11). The recovery time in group (A) was (71.6±0.577) that agree with (12), 

while in group (B) was (95.3±1.15) that agree with (2). 

Results of physiological parameters of heart rate, respiratory rate and rectal body temperature 

were summarized in tables (2,3 and 4) respectively as the following: 
 

Table (2): Heart rate before, during and after general anesthesia administration in rabbits 

(beats/minute "bm") 

Time 

 

Group 

 

0 

 

10 

 

20 

 

35 

 

50 

 

65 

 

80 

 

95 

 

Group A 

n= 6 

 

147.3 

± 

0.577 

A 

154.1 

± 

0.577 

B 

144.6 

± 

0.577 

C 

128 

± 

0.577 

D 

123.2 

± 

0.64 

D 

128 

± 

0.577 

D 

124.1 

± 

0.577 

D 

132.6 

± 

0.577 

C 

LSD 1.75 * (P<0.05) 

Time 

 

Group 

 

0 

 

10 

 

20 

 

35 

 

50 

 

65 

 

80 

 

95 

 

Group B 

n= 6 

151.6 

± 

0.57 

A 

157.5 

± 

0.57 

B 

150 

± 

0.57 

A 

150.6 

± 

0.57 

A 

153.3 

± 

0.57 

B 

153.8 

± 

0.57 

B 

151.7 

± 

0.33 

A 

152 

± 

0.57 

A 

LSD 1.657 *(P<0.05) 

 

Means  having  different  letters  (Capital  Letters  among  treatment/column) are significantly 

different 

0= Self control. 

 

The heart rate significantly changed at all the times from (10-95) minutes in group A compare 

with self control (zero time),  while in group B the times(10, 50 and 65) minutes were significantly 

changed, and (20, 35, 80 and 95) minutes unchanged compare with self control (zero time) as in 

table(2). 

Olson,1993;etal demonstrate that atropine causes a brief period of elevated heart rate in 

unanesthetized rats and only weakly controls the heart rate depression in ketamine: xylazine or 

ketamine: detomidine anesthetized rats. Conversely glycopyrrolate was more effective in preventing 

the heart rate depression in anesthetized rats. This may be attributed to a reduced rate of hydrolytic 

degradation and a higher anticholinergic activity in rats. 

Atropine sulfate in rabbits did not elevate the heart rate at either dosage used. 

These rabbits were outbred stock from a single supplier with a high level of serum atropine 

esterase in 20% of the animals. 
The result of heart rate at zero time  (self control)  agree with (14)  who reported that  the  

normal   values  of  heart  rate  which  ranged  between  130 -325  beats/minutes, while after 20 min.  

from anesthetic combination a significant decrease in heart rate could be noticed in group (A) this 

could be due to bradycardiac effect of xylazine (1 5) and these results  were also  agreed  with ) 16). 
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Table (3): Respiratory rate before, during and after general anesthesia administration in rabbits 

(breath/minute "bpm") 
 

Time 

 

Group 

 

0 

 

10 

 

20 

 

35 

 

50 

 

65 

 

80 

 

95 

 

Group A 

n= 6 

 

130 

± 

0.577 

A 

47.8 

± 

0.577 

B 

47.6 

± 

0.577 

B 

41.6 

± 

0.577 

B 

39.3 

± 

0.577 

B 

41.3 

± 

0.577 

B 

39 

± 

0.577 

B 

47 

± 

0.577 

B 

LSD 1.731 *(P<0.05) 

Time 

 

Group 

 

0 

 

10 

 

20 

 

35 

 

50 

 

65 

 

80 

 

95 

 

Group B 

n= 6 

153.3 

± 

0.57 

A 

54 

± 

0.57 

B 

49 

± 

0.57 

B 

43.3 

± 

0.57 

B 

42.3 

± 

1.73 

B 

42.8 

± 

2.3 

B 

45.6 

± 

0.57 

B 

47.6 

± 

0.57 

B 

LSD 3.4 *(P>0.05) 

 

Means  having  different  letters  (Capital  Letters  among  treatment/column) are significantly 

different 

0= Self control. 
 

 

The respiratory rate significantly decreased at (10) minutes until (95) minutes in group A and 

group B respectively as in table(3). 

Respiratory rate values which are taken before administration of general anesthesia was not 

completely in accordance with the results of past works(17,18); and this could be due to many 

reasons concerning the animals themselves such as: breed, age, sex, individual variations and due to 

ambient conditions occurred during each experiment.  

Two groups(A and B) suffered respiratory rate depression that persisted till recovery or shortly 

after recovery, this result in line with(1) which found that the rate of respiration depends on the used 

anesthetic. 

Decreased respiratory effort due to the effects of the anesthetic agents can lead to passive 

collapse of diseased airways the decline of respiratory rate in rabbits had been showed previously 

by(19). 

Generally the  decrease of respiratory and heart rate probably  was due  to xylazine component 

of the mixture, this agree with other workers  (19). 
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Table (4): Rectal body temperature before, during and after general anesthesia administration in 

rabbits (ºC) 
 

Time 

 

 

Group 

 

0 

 

10 

 

20 

 

35 

 

50 

 

65 

 

80 

 

95 

 

Group A 

n= 6 

 

38.1 

± 

0.577 

A 

39 

± 

0.577 

A 

38.9 

± 

0.578 

A 

38.5 

± 

0.577 

A 

38.1 

± 

0.577 

A 

37.8 

± 

0.577 

A 

37.5 

± 

0.577 

A 

37.2 

± 

0.577 

A 

LSD 
 

1.732 *(P<0.05) 

Time 

 

 

Group 

 

0 

 

10 

 

20 

 

35 

 

50 

 

65 

 

80 

 

95 

 

Group B 

n= 6 

38 

± 

0.57 

A 

38.8 

± 

0.57 

A 

38 

± 

0.57 

A 

37.6 

± 

0.57 

A 

36.6 

± 

0.58 

A 

36.5 

± 

0.57 

A 

35.9 

± 

0.57 

A 

35.9 

± 

1.15 

A 

LSD 
 

3.4 *(P<0.05) 

 

Means  having  different  letters  (Capital  Letters  among  treatment/column) are significantly 

different 

0= Self control. 
 

Results of rectal body temperature were no significant changes compare with self control (zero 

time) in group A and B as in table (4).  

Normal body temperature is regulated by a center in the hypothalamus, which ensures a 

balance between heat loss and heat production (20). When body temperature becomes high, the 

temperature regulatory system, which is governed by a nervous feedback mechanism, dilates the 

blood vessels and increases sweating to reduce the temperature. When the body temperature 

becomes low, hypothalamus protects the internal temperature by vasoconstriction (21). 

The reason of hypothermia during anesthesia could be due to release of monoamines in the 

anterior hypothalamus, since the noradrenaline lowers and 5-hydroxytryptamine (5-HT) raises body 

temperature, when acting on the anterior hypothalamus. It is well known that anesthetics produce a 

fall in body temperature; this fall in temperature was explained by release of noradrenaline; also 

release of 5-HT was not excluded but the action of noradrenaline was thought to be predominate 

(22). 
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The results of biochemical test of Glutamic  -Pyruvic  Transaminase  activity  GPT  (U/L), and  

Glutamic  -Oxaloacetic Transaminase activity GOT (U/L) were mentioned  respectively  in tables       

(5 and 6). 
 

Table (5): Mean values (±Standaed Error) of GPT level (U/L) 

Time 

 

 

Group 

Time/minutes Time/hrs 

0 20 50 95 24 

 

Group A 

n= 6 

 

53.1 

± 

0.577 

A 

44.1 

± 

0.577 

B 

47.6 

± 

0.577 

B 

65.1 

± 

1.186 

C 

78.5 

± 

0.577 

C 

LSD 2.33 *(P<0.05) 

Time 

 

 

Group 

 

0 

 

20 

 

50 

 

95 

 

24 

 

Group B 

n= 6 

51.1 

± 

0.57 

A 

45.5 

± 

0.57 

B 

42.1 

± 

0.57 

B 

48 

± 

0.57 

AB 

69.1 

± 

0.57 

AB 

LSD 1.81 *(P<0.05) 

  

Means  having  different  letters  (Capital  Letters  among  treatment/column) are significantly 

different 

0= Self control. 

 

Significant decrease were recorded at (20 and 50) minutes from injection of anesthetic 

combination in comparison with self control (zero time) while increased in (95) minutes and (24) 

hours in both groups as in table (5).  

GPT is a specific cytosol liver enzyme, and its increase in the blood plasma is specific for 

changes in the liver, but GPT activity in pigs, horses, goats, sheep and cattle is not specific for the 

liver, in order to have a diagnostic significance (23). GPT activity is significantly elevated during 

liver damage caused by drug toxicity and infection while the total protein level remains constant 

(24). Increase in the plasma GPT values during anesthesia. The increase in GPT values could 

probably be due to alteration in cell membrane permeability which may permit these enzymes to 

leak from cells with intact membrane (25).  
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Table (6): Mean values (±Standard Error) of GOT level (U/L) 

Time 

 

 

Group 

Time/minutes Time/hrs 

0 20 50 95 24 

 

Group A 

n= 6 

 

120.6 

± 

0.577 

A 

109.5 

± 

0.577 

B 

96.6 

± 

3.52 

C 

109.3 

± 

1.154 

B 

141 

± 

0.577 

D 

LSD 5.4 *(P<0.05) 

Time 

 

 

Group 

 

0 

 

20 

 

50 

 

95 

 

24 

 

Group B 

n= 6 

118.8 

± 

0.57 

A 

119 

± 

0.57 

A 

111 

± 

0.57 

B 

110 

± 

1.73 

B 

139.8 

± 

0.57 

C 

LSD 2.93 *(P>0.05) 

  

Means  having  different  letters  (Capital  Letters  among  treatment/column) are significantly 

different 

0= Self control. 

      
The level of GOT enzyme showed variable changes start after (20 and 95) minutes but after 

(24) hours the level of GOT was highly increase significantly in group A, while in group B the level 

of GOT enzyme showed variable changes start after (50 and 95) minutes but after (24) hours the 

level of GOT was significantly increased as in table (6).GOT is present in most tissue and increases 

with muscle injury especially cardiac muscle, as well as hepatocellular injury, also present in 

kidney, pancreas and erythrocytes.  

Thus GOT assay should be run in conjunction with other enzymes assay, especially GPT 

when evaluating liver function. Increased GPT with normal to mildly elevated GOT may indicate 

reversible liver damage. Marked elevation in GPT andGOT indicate hepatocellular necrosis.  

Increased GOT with normal GPT may indicate that the source of GOT is not the liver (26 and 

27).Thus GOT has also been used as a cardiac marker (28). From our results it may concluded that 

use of atropine with xylazine and ketamine exceptional from use diazepam with xylazine and 

ketamine. 
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