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SUMMARY

Safe and effective anaesthetic regimens have been described for use in rabbits,
partially because of the susceptibility of this species to fatal respiratory arrest. The
present study was conducted to evaluate the efficacy of anesthetics, analgesics
combinations an anesthesia in twenty five local breed rabbits. Rabbits were injected
intramuscularly by: Propionylpromazine 0.5mg/kg B.W. as premedictation, after
10minutes later Xylazine and Ketamine Hydrochloride at a dose of 20mg/kg,
50mg/kg respectively. The results of the physiological parameters of the control
group at the period of zero time concerning rectal body temperature, respiratory rate,
heart rate were 38.00+0.29 °C; 96.36 +3.33bpm; and 147.20+6.46/minutes
respectively. While in treated group at the periods 10, 20, 35, 50, 65, 80 and 95
minutes were 37.76 +0.61; 37.34%+ 0.28; 37.00+ 0.29; 37.00+0.35; 36.92+0.38;
35.80+0.40; 34.92+ 0.53 °C; 96.36+3.33; 41.00£1.37; 45.00£2.01; 45+2.01,;
40.00£1.31; 40.00+1.31; 39.20£1.01 bpm; and 147.20+6.46; 142.00£3.73;
145.00£3.26; 144.48+3.31; 130.00£4.18; 140.00£3.49; 138.68 +£2.93 beats/minutes.
The results of biochemical tests: Glucose, ALP, GPT, GOT in control group (zero
time) were: (137.40+1.97 mg/dl; 53.09+2.13 U/L; 51.48+4.31 U/L; 116.9+09.82
U/L) respectively. And in treated group at the periods (10, 20, 35, 50, 65, 95 minutes
and 24 hours) respectively were 139.60+0.79; 207.60+5.00; 222.20+7.42;
359.20;+£18.89; 341.60+15.30; 337.7£76.39 and 199.92+9.14 mg/dl; 39.74+2.74;
42.55+3.29; 39.65+4.13; 42.48+2.62; 56.56+2.16; 47.41+3.61 and 42.84+4.16 U/L;
46.17£3.92 ; 39.34+3.01; 44.69+3.05; 49.98+3.16; 51.65+4.03; 47.22+2.54 and
72.63+4.98 U/L, and 94.72+8.24; 86.22+5.59; 90.82+6.89; 76.65+4.12; 82.70+4.69;
100.6£7.39 and 126.6+7.77 U/L. The conclusion of this study investigate that the
lose of righting reflex was 4.760+0.421 minutes; induction time was 8.44+1.05, the
time to complete muscle relaxation was 3.920+0.321 minutes, surgical time
41.48+2.11 minutes, and recovery time was 45.76+2.43 minutes; in which the
surgical period was enough for the most of surgical interference, while the recovery
period was smooth and short in comparison with another anaesthetic regimen.
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INTRODUCTION

Rabbits are often considered as difficult in relation to anaesthesia. This probably
relates to the fact that the dosage needed to induce anaesthesia 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 anaesthetic and ancillary agents. The rabbit
also has strong reflexes which are difficult to suppress during general anaesthesia.
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
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the base of the tongue (2). Therefore a safe anesthetic method is required both for
surgeons undertaking research and for practicing veterinarians since the intubation
of the rabbit and use of volatile anesthetic agents may be too complicated and time
consuming(3).

The aim of this study was to evaluate of general anaesthesia by using injectable
anaesthesia of Propionylpromazine, Xylazine and Ketamine Hydrochloride in rabbits
as a new combination.

MATERIALS AND METHODS

Twenty five adult local breed rabbits from both sexes were used. Weighing
1.1101+0.0614 Kg. They were housed indoor to accommodate the place of
experiments. The following physiological parameters, rectal body temperature,
respiratory and heart rate) were recorded before the intramuscular injection of the
drugs - (zero time) - as a control group. Rabbits were injected intramuscularly by:
Propionylpromazine (Combelen®, Bayer Group, Germany) 0.5 mg/kg B.W as
premedication, after 10min. Xylazine 2% (Rumpon®, Bayer Group, Germany) and
Ketamine hydrochloride 5% (Rotexmedica, Germany) at a dose of 20 mg/kg
50mg/kgB.W,respectively. 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 group after
intramuscular injection of the drugs at periods of 10, 20, 35, 50, 65, 80 and 95 min.
in addition to the lose of righting reflex and time to complete muscle relaxation
degree. 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: Glucose (blood
glucose levels were measured via routine work (Accu-check/Roche group, Ireland)
Alkaline phosphatase enzyme (ALP) (Kit from bioMerieux®sa - France), GOT and
GPT (Kit from bioMerieux®sa - France).l Blood samples were taken directly from
the heart and collected in tubes without EDTA at the periods (10, 20, 35, 50, 65, 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 ANOVA 1-
way was applied to the data of and p<0.05 was considered to be significant (4)

RESULTS

The lose of righting reflex, induction period complete muscle relaxation; surgical
anesthesia and recovery time were summarized in table (1) as the following:
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Table (1): Mean values (+Standard Error) of subjective scores qualifying
anesthesia (Time to of loss righting reflex, Time of complete muscle
relaxation)/minute

Time time to complete

Lose of . :

righting Induc_:tlon musc!e Surg_lcal Reco_very
reflex period relaxation period period

Rabbit No.
4.760 8.44 3.920 41.84 45.76
n=25 + + + + t

0.421 1.05 0.321 2.11 2.43

The righting reflex lost within 4.760+0.421 minutes, while the induction period
lasted for 18.44+1.05 minutes, time to complete muscle relaxation was 3.92+0.321,
the surgical period lasted for 41.84+2.11 minutes, while recovery lasted for
45.76£2.43 minutes as in table (1).

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, the
pricking by needle test was applied to all animals, absolutely all animals not respond
to this test.

Results of physiological parameters of the rectal body temperature, respiratory
and heart rate were summarized in tables (2, 3, and 4) respectively as the following

Table (2): Rectal body temperature before, during and after general anesthesia
administration in rabbits (°C)

(P<0.05):
Time
Rabbit 0 10 20 35 50 65 80 95
38.0 | 37.7 | 37.3137.0]37.0|36.9 | 35.8 ]| 34.9
_ 0+ 6+ 4+ 0+ 0+ 2+ 0+ 2+
n=25 0.29 1 0.61 |1 0.2810.29]10.35]10.38]0.40 | 0.53
A A A A A AB BC C
LSD 1.1371%

Means having different letters (Capital Letters among treatment/column and small
letters within group/rows) are significantly different
0= Control group

Results of rectal body temperature should no significant changes between control
group (zero time) and treated group during the periods lasted from the injection of
combelen until 65 minutes after injection of anesthetic combination, while at 80 and
95 minutes there was a significant decrease in rectal body temperature. (Table-2).
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in rabbits (breath/minute "bpm™)

Table (3): Respiratory rate before, during and after general anesthesia administration

Time | g 10 20 35 50 65 80 95
Rabbit No:

96.3 | 96.3 | 41.0 | 45.0 | 45.0 | 40.0 | 40.0 | 39.2
_ 6+ 6+ 0+ 0+ 0+ 0+ 0+ 0+
n=25 3.33 1 3.3311.37|12.01(2.01|1.31|1.31]1.01
A A B B B B B B

LSD 5.9673*

* (P<0.05)

Means having different letters (Capital Letters among treatment/column and small
letters within group/rows) are significantly different.
0= Control group

The respiratory rate significantly unchanged 10 minutes after combelen injection,
while 20 minutes after xylazine, ketamine injection the respiratory rate decrease
significantly and this decrease continues to be decreased till recovery period,
although there was no significancy noticed among the periods lasted from 20minutes
till 95 minutes (Table-3).

Table (4): Heart rate before, during and after general anesthesia administration in
rabbits (beats/minute "bm")

Time | ¢ 10 20 35 50 65 80 95
Rabbit
147.2 | 147.4 | 142.0 | 145.0 | 144.4 | 130.0 | 140.0 | 138.6
_ 0+ 0+ 0+ 0+ 8+ 0+ 0+ 8+
n=25 6.46 6.87 3.73A | 3.26 3.31 4.18 3.49 2.93
A A B A A B AB AB
LSD 12.577*
* (P<0.05)

Means having different letters (Capital Letters among treatment/column and small
letters within group/rows) are significantly different
0= Control group

Heart rate showed significant decrease at 65 minutes in treated group in
comparison with control group (zero time), the heart rate should variable changes
although they were not significant as shown in (table -4).

The results of bio-chemical tests of glucose, alkaline phosphatase (ALP),
Glutamic -Pyruvic Transaminase activity GPT (U/L), and Glutamic -Oxaloacetic

Transaminase activity GOT (U/L) were mentioned respectively in tables (5,6,7 and
8).
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Table (5): Mean values (xStandard Error) of Glucose level (mg/dl)

time/hr
ime Time/minutes S
Rabbit No: 0 10 20 35 50 65 95 24
137.4 | 139.06 | 207.6 222 .2 359.2 341.06 | 337.7 | 199.9
_ 0+ 0+ 0+ 0+ 0+ 0+ ot 2+
N=25 1.97 0.79 5.00 7.42 18.89 | 15.30 | 76.39 9.14
C C B B A A A B
LSD 30.982*
* (P<0.05)

Means having different letters (Capital Letters among treatment/column and small
letters within group/rows) are significantly different.
0= Control group.

A significant increase were noticed at periods lasted from 50 to 95 minutes in
comparison with control group (zero), after 24 hours from the injection of these
drugs a significant decrease were noticed in comparison with the periods lasted from
50 to 95 minutes, although this value still significantly increased in comparison with
control group (zero) as shown in (table -5).

Table (6): Mean values (£Standard Error) of Alkaline Phoshatase level (ALP
(U/L)

Time Time/minutes time/hrs
Rabbi
No. 0 10 20 35 50 65 95 24
53.0 | 39.7 | 42.5 | 39.6 | 42.4 | 56.5 | 47.4 42 .8
9+ 4+ 5+ 5+ 8+ 6+ 1+ 4+
2.1312.74 |1 3.29 4.13 | 2.62|2.16| 3.61 4.106
A C C C C A C C
LSD 8.9138*
* (P<0.05)

Means having different letters (Capital Letters among treatment/column and small
letters within group/rows) are significantly different.
0= Control group.

The level of ALP enzyme significantly decrease after Propionylpromazine
injection (10 minutes), and Xylazine, Ketamine injection during the periods (10, 20,
35, and 65 minutes) in comparison with control group (zero), these levels return
back to increase significantly at 65 minutes period, while during the periods of 95
minutes and 24 hours the level of ALP return to decrease significantly as shown in
(table-6).
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Table (7): Mean values (xStandard Error) of GPT level (U/L)

Time Time/minutes time/hrs

Rabbit 0 10 20 35 50 65 95 24
51.4 | 46.1 | 39.3 |44.6|49.9 | 51.6|47.2 72.6

8+ 7+ 4+ 9+ 8+ 5+ 2%+ 3+
4,31 13.92|13.01|3.05|3.10(4.03 ]| 2.54 4,98

B BC C BC B B BC A

LSD 10.332*
* (P<0.05)

Means having different letters (Capital Letters among treatment/column and small
letters within group/rows) are significantly different
0= Control group.

Significant decrease were recorded at 20 minutes from the injection of anesthetic
combination in comparison with control group (zero), after 24 hours the level of
GPT was significantly increase as mentioned in (table -7).

Table (8): Mean values (xStandard Error) of GOT level (U/L)

time/hr

ime Time/minutes S

Rabbit 0 10 20 35 50 65 95 24
116.9(94.7 | 86.2 | 90.8 | 76.6 | 82.7 | 100. 126.

0+ 2+ 2+ 2+ 5+ 0+ 6+ 6+
9.82 8.24 1 5.59 | 6.894.12|4.69 | 7.39 | 7.77

AB CD CD CD D CD BC A

LSD 19.661*
* (P<0.05)

Means having different letters (Capital Letters among treatment/column and small
letters within group/rows) are significantly different
0= Control group.

The level of GOT enzyme showed variable changes start after 10 minutes from
the injection of Propionylpromazine, 95 minutes , but after 24 hours the level of
GOT was increase significantly, although this increase was not significant in
comparison with control group (zero) as shown in (table -8).

DISCUSSION

The results of the depth of anaesthesia (41.84+2.11) and the determination of
analgesic effect of the anesthetic combination agree with other workers (5). In this
study showed that the surgical period was enough for the most surgical interference.
The recovery period of this regimen was smooth and short in comparison with other
anesthetic regimens (6). Also the rapid onset of complete muscle relaxation could be
due to the effect of Propionylpromazine which appear its increased the duration of
sleep in psychogeriatric subjects(7).

The slight decrease of rectal body temperature after 80 min. (Table, 2) of
anesthetic period may be due to the large heat losses occurred on transfer to the
recovery room, where the total heat produced increased rapidly and was unrelated to
shivering; and slight decrease in rectal body temperature is a common problem in
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patients having surgery, this agree with (6), Researchers estimate that 50% to 90%
of surgical patients experience hypothermia during surgery (8).

The results of respiratory rate values of control group (Table-3) was not
completely in accordance with the results of other works (Hedenqvist, 2008 and
Kowalska et al., 2008) (9 and 10) and this could be due to many reasons concerning
the animals themselves such as: breed, age, sex, individual variations and could be
due to ambient conditions occurred during experiment. Generally all animals
suffered from respiratory rate depression after 20 minutes from injection of the
anesthetic mixture, and this depression was significant, but it became non significant
within periods started after 20minutes until 95 minutes, and this depression persisted
until recovery or shortly after recovery, these result in line with (1) who wrote that,
the rate of respiration depends on the used anesthetic. The general tendency is a
decrease of the number of breaths per minute, to about 30 to 60/min. When the rate
is under 30 breath/minutes, or less than 50% of the normal rate, there should be
concern. Presented results, also agree with (11) which reported that general
anesthesia may worsen hypoxia or exacerbate cardiac arrhythmias. Decreased
respiratory effort due to the effects of the anesthetic agents which can lead to
passive collapse of diseased airways. The decline of respiratory rate in rabbits had
been showed previously by other workers (12).

The result of heart rate at zero time (control group) agree with (13) who reported
that the normal values of heart rate which ranged between 130-325 beats/minutes,
while after 20 min. from anesthetic combination injection a significant decrease in
heart rate could be noticed with variable degrees as shown in (table-4) this could be
due to bradycardiac effect of xylazine (14).and these results were also agreed with
(15).

Generally the decrease of respiratory and heart rate probably was due to xylazine
component of the mixture, this agree with other workers (12).

The significant increase in glucose level (table -5) could be due to the secretion of
insulin which is stimulated by beta-adrenergic stimulation. The beta - adrenergic
stimulation induced a slight decrease in insulin secretion. If the rabbits were under
some stress, the sympathoadrenomedulaary system and exogenous catecholamine
might strongly suppress insulin secretion. It is well known that beta - adrenergic
stimulation caused hyperglycemia greater than alpha-adrenergic stimulation (15) and
it well known that Xylazine is an alpha-2 adrenergic agonist used as a sedative,
analgesic, and muscle relaxant in veterinary medicine and in addition to its role in
general anesthesia, xylazine was used to induce a temporary, but sustained (up to 12
hrs), hyperglycemia in rats (16). Moreover, ketamine probably induces
catecholamine and this stimulates hepatic glycogenolysis, inhibits insulin secretions
and consequently increases plasma glucose concentrations (17).Liver is most
important metabolic organ with high anabolic and catabolic capacity. Metabolic
activity within the liver is controlled by enzymes. In case of small necrosis within
the liver parenchyma there is marked increase in the activity of enzymes present
within the liver, therefore duration and intensity of action may be increased in the
presence of liver disease (18 and 19).

Alkaline phosphatase enzyme (ALP) is present in almost all tissues and fluids.
The small intestine, bone, lactating mammary gland and kidney are particularly rich
sources. Elevated levels in disease are almost confined either to bone disease with
increased osteoblastic activity, or to disease of the hepatobiliary system (20 and 21).
Glutamic -Pyruvic Transaminase (GPT) levels remain within normal values or may
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show slight increase (marginal increase) because the increase of GPT 's of cardiac
muscle represent a small part of the total amount of the whole GPT enzyme. Also
these enzymes have a wide distribution in animal tissues and are present in small
quantities in the serum of all animals as a consequence of normal tissue destruction
and subsequent enzyme release. Since these enzymes have their principle functions
within the cell, increases observed in the serum are often a reflection of cellular
destruction or disease (20).

10.

11.

12.

13.

14.

15.

References

Praag E V (2003). Anesthesia of the rabbits. Part Il: Intra-anesthetic period, and
its monitoring. Surgery in Rabbits-Anesthesia.P1-7.From MediRabbit.

Peeters M E Gil D Teske E, Eyzenbach V Brom W E Lumeij J T and Vries H W
(1988). Four methods for general anaesthesia in the rabbit: a comparative
study. Lab Anim. 22: 355-360.

Sarrafzadeh-Rezaei F Dalir-Naghadeh B and Hassanpour H (2008). Induction of
general anaesthesia with intraosseous injection of thiopental in rabbits. Iranian
J Vet Res Shiraz. 9(24):227- 232.

SAS (2001). The SAS system for windows v6.12.

Omar R A (2009). Efficiency of some analgesics mixed with general anaesthesia
and their influence on bone healing in rabbits. Ph.D. Thesis- Pharma
Veterinary Med coll Uni Bagh .1-191

Holdcroft MB and HallG M (1978). Heat loss during anaesthesia. British J
Anaesthesia. 50(2): 157-164.

Viukari M and Miettinen P (1984) Diazepam, promethazine and propiomazine as
hypnotics in elderly inpatients. Neuropsychobiology, 12: 134-137.

Weirich T L (2008). Hypothermia/warming protocols: Why are they not widely
used in the OR?. J Asso perioperative Registered Nurses (AORN).87 (2): 333-
344.

Hedenqvist P (2008). Anaesthesia and analgesia for surgery in rabbits and rats: A
comparison of the effects of different compounds. PhD thesis from the
department of physiology and pharmacology, Karolinska institute, Stockholm,
Sweden.P:12.

Kowalska D Bielanski P and Pietras M (2008). Suitability of behavioural tests
for determining the ways rabbits function in the environment and their
relationship with some productive traits. 9th World Rabbit Congress (Ethology
and Welfare) June 10-13, Verona — Italy: 1195-1200.

Hawkins M G and Johnson L (2006) Diagnostic Bronchoscopy in Rabbits.
Exotic. 8(9):13-17.

Borkowski GL Danneman PJ Russel GB and Lang CM (1990). An evaluation of
three intravenous anesthetic regimens in New Zealand rabbits. Lab Anim Sci.
40(3):270-276.

Quesenberry KE (1995). Rabbits. Section 12. In: Saunders manual of Small
animal practice. Edited by: Birchard S J and Sbherding RG. WB Saunders
Company.Pp:1345-1348.

Tabaru H Ogawa H Otsuka H and Ito K (1987). Effect of xylazine on arterial
blood pressure, heart rate and electrodiagram in spinal dogs. Jpn J Vet Sci.
49(2):391-394.

Oda S Tsuda T and Sasaki Y (1994). Adrenergic effects on pancreatic glucagons

216


javascript:AL_get(this,%20'jour',%20'Lab%20Anim%20Sci.');

Iraqi Journal of Veterinary Medicine VVol. 34, No. 1, 2010

and insulin secretion in rabbits. Tohoku J Agricu\ Rese: 45(1-2):29-35.

16. Park EJ Dodds J Smith NB (2008). Dose comparison of ultrasonic transdermal
insulin delivery to subcutaneous insulin injection. Interna J Nanomed. 3(3)
335-341.

17.1llera J C Gil Gonzalez A Silvan G and lllera M (2000). The effects of different
anaesthetic treatments on the adreno-cortical functions and glucose levels in
NZW rabbits. J Physiol Biochem. 56(4): 329-336.

18. Bauer JE (1986).Nutrition and liver function: Nutrient ALCOHOL HEALTH &
RESEARCH WORLD etabolism in health and disease. Compen Cont Educ
Small Anim Pract 8:923.

19. Maher J J (1997). Exploring alcohol’s effects on liver function. Alcohol Health
and Research World 21(1):5-12.

20. Coles EH (1974). Veterinary Clinical Pathology. (Chapter 7), 2" edition. WB
Saunders Company. Pp:217.

21. Bajin-Kati¢ K Stankov K Polai M and Kovacéevi¢ Z (2006). Intestinal alkaline
phosphatase activity as a molecular marker of enterotoxicity induced by single
dose of 5-fluorouracil and protective role of orally administered glutamine.
Arch Oncol. 14(3-4):101-105.

217



