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ABSTRACT

Eighteen healthy NZL male rabbits weredidd into three groups of six animals
each. The animals of groupandIl were administered 2.5% thiopentone  sodium
intravenously and clonidine (16pg/kg Body weighglly respectively. The animals of
grouplIl were premedicated with clonidine as in gralghirty minutes prior to the
administration of thiopentone sodium as in group

The animals of groupshowed anaesthesia and analgesia for 6-8 minuties a
anaesthetic dose of 32.04 ug/kg body weight andet®very (to stand) was complete
within 25-30 minutes. The only significant changéserved were decreased respiration
rate, transitory increase in heart rate and deergeat®tal leuocyte count whereas the

alterations in rectal temperature, haemoglobinkgacell volume, differential leucocyte

count, serum glucose, creatinine, sodium and potassere not significant.



The animals of group Il showed brief drowsinessafioout 10 minutes and were

awake, responsive and moved when provoked. Exbemignificant reduction inheart
rate and respiration rate, all other physiologibhakmatocytological and biochemical
changes were not significant.

The animals of group Il showed anaesthesia of3 ainutes with excellent

muscle relaxation at the thiopental dose of 289 Kg body weight. The post
anaesthetic analgesia and sedation were markectaoekery ( to stand ) began from
70-90 minutes. The only significant alterationduded were decrease in respiration rate,
leucopenia and hyperglycaemia throughout the spedlipd.
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INTRODUCTION

General anaesthesia in small animal became wiadelypded with the discovery of
barbiturates especially since 1934 with the intatidun of thiopentone sodium by Ralph
Waters at Wisconsin Hospital, Madison and was desdrand popularized by Dr. John
Lundy at Mayo Clinic (Yates 1996). Thiopentoneisadis most widely used ultra short
acting barbiturate anaesthetic in veterinary andioa¢ anaesthesia due to its cost
effectiveness, safety and easy availability. iisst popular, satisfactory, and clinically
acceptable intravenous induction agent in the wioolth in veterinary (Mirakhur 1997)
and medical anaesthesia (Yates 1996). It can béen&lared as a sole anaesthetic agent
for operations especially which are not painfulren supplemented with analgesics and
muscle relaxants (Lumb and Jones 1984 and Trig@9®). It has been used in different
species of animals. It is anaesthetic of choiceltay and rabbit where in it is being used

as sole anaesthetic agent.

In rabbit, thiopentone sodium is administerddavenously as a sole anaesthetic
at the dose rate of 30-50 mg/kg body weights f@03ninute of anaesthesia (Booth
1988) and recovery is rapid (Lumb and Jones 1984jogs, thiopentone sodium is
administered intravenously as induction agenteabse rate of 6-8mg / kg body
weight (Hall and Clarke 1983 and Lumb and Jonegl)188d as sole anaesthetic agent

at the dose rate of 20-30 mg/kg body weight (Lumdb dones 1984) for 10-20 minutes

of anaesthesia. The animal regains consciousne86 ftinutes post induction (Pandey
and Patel 1977). However there are various linoitegito the use of thiopentone sodium

as sole anaesthetic, which are: -



1. Its unsuitability for prolonged surgical proceelsi
2. Its poor analgesic properties i.e., antanalgaestion in small doses and no analgesic
action even in large doses (Reynolds and Prb8a#).
3. Pain in the postoperative period is likely tduoe restlessness and requires analgesia.
(Tripathi 1999)

4. Its arrhythmogenic effect with tendency to cacdilysrythmias (Hall and Clarke
1983)

5. Post anaesthetic shivering is common in all iggeaf animals especially during cold
weather (Hall and Clarke 1983), which is pot@intomplication for surgical patients
(Buggy et al.,1997)

6. Its potential hepatotoxic effects when usedrge doses (Fedman and Scur 1979).

Different preanaesthetic agents have been triethinimizing the different
undesirable effects of anaesthetic agents ancheving preoperative fear of
patients so that anaesthesia can be induced smaathbut fright or struggling
(Lumb and Jones 1984). Preanaesthetic agent supplemnalgesic action of
anaesthetic agents, potentiate them to reducetheiesiose, to reduce secretions
(Tripathi 1999) and to help in smooth recovery f@#nt preanasthetic agents viz.,
phenothiazine derivatives, opoids, benzodiazemneésalpha-2 adrenergic agonists
have been used. Alpha-2 adrenergic agonists lwavelfwide spread use in small
animals due to their excellent combined sedatimelgesic and muscle relaxant
properties and availability of antidotes. They hgaeed such a wide popularity that
clinicians often overlook their potential and sfgrant side effects (Singh 1997 and

Mirakhur 1997).



The various alpha-2 adrenergic agonists which aneglbroutinely used
in veterinary practice are xylazine, medetomidind detomidine whereas
clonidine is mostly being used in medical anaesheSlonidine, an alpha-2
adrenergic agonist (Pugh 1982) has many potergiadfits in anaesthesia as
preanaesthetic agent viz., anxiolysis, drying afesgons and produces preoperative
sedation (Hoffman and Lefkowitz1996) better thaazdpam (Mikawa et al., 1993).
It has antinociceptive effect that is dose depeh{fdolomon and Gebhart 1988,
Segal et al., 1991 and Porchet et al., 1992)sdt eauses operative haemodynamics
(Longnecker 1987) besides improving cardiovascstiaility (Marshall and
Longnecker 1996). Its antihypertensive potentiaklated to decreased sympathetic
out flow from the brain (Maze and Tranquilli 199C)onidine has resulted in
better and long postoperative analgesia (Caraliakl®92) both in spinal (Liu et
al. 1995) and general anaesthesia (Motsch et@87)lbesides reducing the dose

requirement of anaesthetics (Kuakinen and Pyykkt® Ehd Ghignone et al., 1987,
Eisenach et al., 1989, Richards et al., 1990 andsta and Maze 1993). Clonidine
has also reduced postanaesthetic shivering (Defeetrel., 1991 and Buggy et al.,
1997).

The present study was conductedamdine alone and as an adjunct to
thiopentone sodium with the following objectives: -

1. To study the effect of clonidine on duration a@uelity of thiopentone anaesthesia
in rabbits.

2. To study the effect of clonidine on wais physiological functions in rabbits.



2
Review of literature
General anesthesia in small animals became widetgpded after the discovery of
barbiturates particularly thiopentone sodium in 498Lumb and Jones 1984).
Thiopentone was originally synthesized by Taberth ¥alwieler at Abbot Lab, USA
in 1932. Its first recorded administration was mdme Ralph Waters at Wisconsin
Hospital, Madison in 1934.It was described and pemmed by Dr John Lundy at the
Mayo Clinic in the same year (Yate 1996). Thiopeetc an ultrashort acting barbiturate
anaesthetic with a faint garlic smell and readdiuble in water. It is used as solution of
different concentrations through intravenous roomdy. It has been used in different
species of animals as an inducing agent but isaesthetic of choice for dog and rabbit
where in, it is used as a sole agent for genersesthesia (Booth 1984). In dog and
rabbit the dose rate for thiopentone anaesthes28-30 mg/kg (Lumb and Jones 1984)
and 30-50 mg/kg (Booth, 1984) body weight respetyifor 5-20 minute of anaesthesia.
After intravenous administration it quickly inducesaesthesia and hypnosis without
excitement (Malik 1999). After administration itdéstributed initially in highly vascular
organs viz., brain and subsequently, the terminatd its effects depends upon
redistribution of drug from vessel rich tissuedean body tissue like muscle, with return
of consiousness. Slower redistribution then octorgessel poor tissues like fat (Yentis
et al., 1995). Usual procedure is to administed@0% of calculated dose moderately
rapidly to produces hypnosis within 30-45 seconus taen injected slowly till effect. If

the drug is injected slowly, stage of excitementyrha encountered and if the drug in



higher dose is injected rapidly, profound anaesthesay supervene with apnoea and
hypotension with deleterious effect on circulat@ystem (Marshall and Longnecker
1996). Thiopentone reversibly depresses the agtofitall excitable tissues. The central
nervous system is particularly sensitive to theaodf thiopentone and single anaesthetic
induction dose has remarkably little effect on ekadl cardiac or even smooth muscle
(Dollery 1999). Thiopentone depresses the cenwalaus system in a dose dependant
fashion, progressively producing sedation , sleggonsiousness, surgical anaesthesia ,
coma and ultimately fatal respiratory and cardiscudar depression (Hobbs et al.,1996).
After central nervous system depression with thibpee administration, pain perception
and reactions are unaltered until consiousnesstifoat. This is because analgesic effect
of thiopentone on peripheral excitable tissue iskvand has no analgesic action even in
large doses (Yentis et al., 1995), therefore thatgee cannot be relied upon for painful
operations. Due to this lack of analgesic effedbglntone is regarded more as a
hypnotic rather than an anaesthetic agent (Hall Gladke 1983). Thiopentone sodium
causes dose related direct myocardial depressianmiChael and Hass 1998) lowering
the force of heart contraction resulting in decegagardiac output (Atkinson and
Rushman 1977). This cardiovascular depressiorscsralated to speed of injection and is
exacerbated by hypovolaemia. The decreased caodigout causes compensatory but
transitory tachycardia. Heart rate increases samtly from 5-25 minutes after
thiopentone administration with a maximum increasb minutes after its administration
in paediatric calves (Kandpal and Kumar 1998) dritbaninutes after injection in horses
(Tyagi et al., 1964) and diazepam premedicateddipge calves (Kandpal and Kumar

1998). In dogs, significant increase in heart fee been documented at 5 minutes after



thiopentone administration which returned towadbpdseline value at 60 minutes after
thiopentone administration (Rawlings and Kolata 4%hd Amarpal et al., 1999).
Thiopentone causes dose related temporary depmes$idhe respiratory center and
reduced rate of respiration and apnoea is commnten iatuction (Yentis et al, 1995). A
deep breath or two or a yawn may preceed the dapresThe depth of the breathing is
related to external stimuli and a patient may hreatdequately once surgical
manipulations provide a stimulus to respiration amithin limits can off sets the
respiratory depression (Marshall and Longnecker 6199The Ilaryngospasm and
bronchospasm can be prevented by preanaesthetapiregr medication or by
administration of succinyl choline immediately afteiopentone (Tripathi 1999). After
thiopentone anaesthesia there is considerable atecnm respiration rate for a brief
period in dogs (Amarpal et al.,, 1999) whereas iedparic calves there is an initial
transient but significant decrease in respiratiate rat 5 minutes after aneasthesia
(Kandpal and Kumar 1998) and from 5 to 25 minufés @naesthesia in horse (Tyagi et
al., 1964). Like other anaesthetics, thiopentose alters body homeostatic mechanism
particularly thermoregulation. BhaskarRao (1989poreed marked and progressive
decline in rectal, oral and armpit temperature apl% minutes after administration of
1.25 % thiopentone at the dose rate of 20-30 migddy weight in rabbits. A significant
decrease in rectal temperature after thiopentormesdhesia has been reported for 30
minutes in bovines (Amarpal and Kumar 1995), paedigalves (Kandpal and Kumar
1998) and in dogs (Amarpal et al., 1999) howevergki& Dhablania (2000) did not
observe any effect on rectal temperature afterpmtone—haloperidol anaesthesia in

dogs. In bovines, thiopentone anaesthesia causggificant decrease in haemoglobin,



haematocrit, total erythrocyte count, total leudecgount and differential leucocyte
count (Amarpal and Kumar 1995 and Kandpal and Kub®88) but in dog and horse it
causes significant decrease in total leucocyte tcand insignificant changes in other
blood parameters (Tyagi et al., 1964 and Usenik @nohKite 1965).The effect of
thiopentone on various biochemical parameters avé of clinical significance.
Thiopentone anaesthesia in bovines does not reswdhy significant change in urea
nitrogen, creatinine, calcium, sodium, potassium emloride levels in serum (Mirakhur
et al.,, 1988; Amarpal and Kumar 1995 and Kandpal Kkumar 1998) however, mild
hyperglycemia has been documented in dog (Bookat.e1952), horses (Tyagi et al.,
1964) and paediatric calves (Kandpal and Kumar L98&pentone anaesthesia reduces
renal and hepatic blood flow due to reduced cardigput however the functions of liver
and kidney are depressed only transiently even haitie doses of thiopentone (Fedman
and Scur 1979 and Marshall and Longnecker 1996. pidtential hepatotoxic effect of
thiopentone does not make its use unsafe evenamithlready diseased liver as far as
minimum doses are employed (Hall and Clarke, 1988 @ollery 1999). Amarpal and
Kumar (1995) recommended significantly less dosethibpentone for hepatotoxic
bovines, which was further reduced by pre anadsthehedication with
diazepam.Thiopentone causes brief and transientclewuglaxation at peak central
nervous system level (Yentis et al., 1995), whichuss only at the onset of anaesthesia
(Marshall and Longnecker 1996). This is becausapdmtone does not effectively block
the motor nerve impulses. The muscular relaxatsomat well marked (Atkinson and
Rushman, 1977) and can be enhanced with the pppanaesthetic medication (Hall

and Clarke 1983) as has been documented duringaasapine premedication in dogs



(Muir et al., 1975).Recovery following thiopentoaraesthesia is characterized by rapid
awakening, usually stormy or even violent in natlike galloping in horse (Hall and
Clarke 1983). Recovery (to standing) usually tgiese within 15 minutes to 90 minutes
in small animals including rabbit, dog and cat étcrabbit full recovery usually occurs
within 15 minutes where as dog and paediatric calkegains consciousness 60-90
minutes post induction (Pandey and Patel 1977 aaddpal and Kumar 1998).Post
anaesthetic shivering after thiopentone anaesthesiammon both in man and animals
especially during cold weather, as heat is gengrateestore body temperature that has
decreased during anaesthesia and surgery (HallGlakke 1983 and Marshall and
Longnecker 1996). This post anaesthetic shivering potential complication for any
surgical patient (Crossley 1992) and can be cdetidly small doses of analgesic drugs
(Hall and Clarke 1983 and Marshall and Longnecl896). In small doses, thiopentone
acts as antanalgesic by lowering the pain thresteslditing in an increased sensitivity to
pain i.e., hyperalgesia and have no analgesicraeien in large doses (Reynold and
Prasad 1982 and Carmichael and Haas 1998). Dukiggobor analgesic property of
thiopentone, pain in postoperative period aftepgkntone anaesthesia is likely to induce
restlessness and requires analgesia (Tripathi,)IF89 main complications associated

with the use of thiopentone as anaesthetic are:-

a) Thiopentone does not prevent reflex response tofydastimuli and is
therefore unsatisfactory by itself for painful og&ons.

b) Thiopentone causes respiratory depression whioklasively greater for a
given degree of muscular relaxation and laryngsspds usually

common.



C) On repeated injections, recovery is prolonged asvery depends on
destruction of drug and not on redistribution ofigh (Laurence and
Bennet, 1987).
However, most of the complications associated witbpentone anaesthesia are
minor and can be avoided or minimized by judicioss of thiopentone and addition of
preanaesthetic medication. Also the analgesic dwlgsn used as preanaesthetic agents
to thiopentone, affects the signs and stages opémtone anaesthesia favourably (Hall
and Clarke 1983 ).
Preanaesthetic medication helps both the anaesstiaetd the animal as it is
valuable because it :-
I. Causes relief of anxiety and apprehension i.e.,uqesl stress
preoperatively because of strange attendants, isudiogs and surgical
preparations (Walsaét al, 1987).

il. Facilitates smooth induction, and the maintenari@naesthesia becomes
easier for the anaesthetist while at the same tenders the experience
safer and more comfortable for patient (Hall andrk# 1983).

iii. Supplements analgesic action of anaesthetic agehpatentiates them so
that less anaesthetic agent is needed thus avweddangers of general
anaesthesia (Tripathi 1999).

V. Reduces pain, struggling and crying during recognymb and Jones

1984).

The most commonly employed classes of preanaesthaate: -



a) Phenothiazine derivatives e.g., acepromazine, pgtdarazine etc.

b) Opoids e.g., morphine, mepridine etc.

C) Benzodiazepins e.qg., diazepam etc.

d) Anticholinergic drugs e.g., atropine etc.

e) Alpha-2 adrenoreceptor agonists e.g., clonidinégzige, detomidine and
medetomidine etc.

Various agents from all the above classaghbeen utilized as premedicants to
thiopentone anaesthesia (Nigam and Peshin, 1998)thB alpha-2 agonists have found
extremely widespread use in small animals and hsrdae to their excellent combined
sedative analgesic and muscle relaxant effectseasyl availability of specific antidotes.
They have gained such wide popularity that climsi@ften overlook their potential and
significant side effects (Singh 1997). Beside ai@hagonists promote hemodynamic
stability and keep homeostatic reflex intact anel amtisialogogues. As far as clonidine
is concerned, the available literature is mostiyossning humans and much less is
available regarding the animals.

Clonidine has useful properties pertainiaganaesthesia. It is a partial agonist at
alpha adrenoceptors both with in central nervossesy and in the periphery but is more
specific for alpha-2 adrenoceptors than for alphedfienoceptors. Its potential benefits
include preoperative sedation, anxiolysis, drynasscretions and analgesia (Hoffman
and Lefkowitz 1996) and diminishes anaesthetic irequents and improves
cardiovascular stability (Tripathi 1999). Effects aonidine which appear from animal

experiments, to be mediated by central alpha-2radeptor stimulation are hypotension,



bradycardia, enhanced baroreflex sensitivity, sedatanalgesia, hypothermia and
change in motor activity and conditioned behavi@wollery, 1999).

Clonidine has been used as an adjunctriousalocal and general anaesthetics (Liu
et al, 1995, Acalovschet al,1997 and Motschket al,1997) and produces sedation better
than diazepam (Mikawat al, 1993) with antinociceptive effect that is dospendant
(Solomon and Gebhart, 1988; Se@gdlal 1991; Porcheket al, 1992 and Daviegt
al.,1997).

Clonidine has reduced the dose of inhalationaliattdvenous anaesthetics and analgesic
drugs (Kaukinen and Pyykko, 1979; Bloor and Flack882; Flackeet al, 1987;
Ghignoneet al, 1987; Woodcocket al,, 1988; Eisenaclet al,, 1989; Richardst
al.,,1990; Hayashi and Maze 1993). Clonidine as ampdicant has significantly
decreased the requirement for sufentanil at indocaind isoflurane and propofol during
anaesthetic maintenance (Liepert and Townsend, a88Richardet al, 1990). As an
adjunct, it has not only reduced dose of anaesthéitut also prolonged the duration of
surgical anaesthesia (Bonmttal, 1989; Otaet al, 1994 and Litet al, 1995) with better
and longer post operative analgesia (Carabirad, 1992) both in spinal (Liet al,1995)
and general anaesthesia (Motsethal, 1997). Clonidine improved the perioperative
(Ghignoneet al, 1987 and Eisenacht al, 1989) and intraoperative haemodynamics
(Longnecker 1987 and Liepert and Townsend 1990obkeet al, (1993 and 1997) have
documented that the significant haemodynamic evkeat® not to be feared from the
intraoperative use of clonidine as an adjuvant beeait provides dose control of
haemodynamic changes associated with surgical stirons and postoperative analgesia

as demonstrated in propofol anaesthesia.



Clonidine has been reported effective ievpnting the onset of postoperative

shivering (Dull, 1993 and Horet al,1997). It even suppresses the established shgveri

(Joriset al, 1993) whether given preoperatively (Flaakeal, 1987) during induction
(Buggyet al, 1997) or immediately postoeratively (Delauneawl, 1991). Reduction in
shivering is because clonidine lowers the body ctemperature threshold for
vasoconstriction and shivering (Delaunnaly al, 1993 and Nicolaowet al, 1997).
Clonidine also decreases energy expenditure dugogvery from anaesthesia (Quintin
et al, 1991 and Takahaskt al,1997). Clonidine is useful during postoperatianp
better than bupivacaine because of its analgesectef (Carabineet al, 1992) and
produces dose dependant postoperative analgesiautvimajor side effects (Dekoek
al., 1997). Clonidine has been usefully administexpaiurally for the treatment of the
pain in human cancer patients (Coorebal 1984).

Clonidine causes fall in blood pressureocagpanied by bradycardia and fall in
cardiac out put (Daviest al, 1977 and Wilkinson and Raftery 1977). Clonidimes
minor direct ventilatory effect (Bailegt al, 1991) but after over dose of clonidine,
respiratory depression has been documented in hgyn(lsllarruecost al,,1984, Narchi
et al, 1992 and Takahashkt al, 1997) and rats (Gan and Abdul Sattar 1982) buim
ewes (Eisenach 1988).

Clonidine does neither impair renal fumas (Hutler, et. al 1979 and Itskovitz
1980) nor does it alter normal renal hemodynamscseaal blood flow and glomerular
filtration rate usually remain unchanged becauseediiced renal vascular resistance

(Onestiet al, 1971 and Itskovitz 1980). However there is modetention of sodium and



chloride where as potassium excretion is unaffe¢Ballery 1999 and Vickergt al,
1999). On the contrary, Liepert and Townsend (19%)e demonstrated that clonidine
improves renal hemodynamics and postoperative fanations in man.

Clonidine has been reported to cause rmmddsient increase in blood glucose
(Warrenet al,1991 and Dollery 1999) but no significant changeserum creatinine
levels (Liepert and Townsend, 1990).

Clonidine when administered alone doesmggir either sensory or motor reflexes
(Carabineet al, 1992). However, it occasionally causes halluooms and dizziness in
humans (Dollery, 1999). The ewes appear drowsyatmatke, responsive and standing in
their carts (Eisenach, 1988). Kimes al,(1990) reported that clonidine @ 200ug/kg.
body weight reduces naloxone provoked withdrawldvébur in animals with diarrhoea,
wet-dog shakes and less abnormal posturing bugased grooming and jumping.

Clonidine can be safely used in patientish wnfection, sepsis, or systemic
inflammation (Nishinaet al, 1999) and does not produce any toxic effect aibptial

clinical relevance in various animal species (Dgll6999).
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MATERIALS AND METHODS

The present study was conducted on egghaipparently healthy New Zealand
male rabbits aged 12-18 months in the weight rarige700-2.750 kg. The rabbits were
procured from Angora Rabbit Farm, Sheep Husbandepatment, Wussan, Kashmir
and were maintained under identical managementalittons for a week prior to start of
experiment .The animals were randomly divided thtee groups of six animals each.

The animals of group | were administer2.5% thiopentone sodium
intravenously till effect. The animals of group Were administered clonidine
hydrochloride orally at the dose rate of 16 pg/kg body weightgd@® and Barnes
1964)***. The animals of group Il were administdrelonidine hydrochloride as in

group 1l followed half an hour later by thiopentos@ium as in group I.

"-Thiosol (500mg)-Neon Laboratories Ltd. 28-Mahadustrial Estate, Andheri (E)

Mumbai.

" -Arkamin (100ug/tab)-Noble Medicure Pvt Ltd, Intliel Area Kakati, Belgaum
(India). 591113.
*** _Dose for rabbit was calculated in the basishofman dose extrapoliated to rabbit by

surface area ratio (Paget and Barbnes 1964.)



PREPARATION OF ANIMALS

Prior to experiment, the animals of all the grougse kept off feed and water overnight
and physically examined to ensure the good stateeafth. Both the ear pinnae were
shaved, scrubbed and dried. Before the start oéxiperiment, the body weight of each

animal was recorded.

ADMINISTRATION OF DRUGS

1. Clonidine hydrochloride tablets were dissolved5ml| of distilled water and the
calculated dose of the drug was administered aaggausing 3ml plastic syringe.

2. Thiopentone sodium was administered intravelgdhsough marginal ear veins using
22 No scalp vein set. About one half of the cal@dalose was administered rapidly and
after a pause of 30—-45 seconds, the thiopentoneadssnistered slowly till complete
loss of tail pinch reflex.

RECORD OF PARAMETERS.

A.PHYSIOLOGICAL STUDIES.
The physiological parameters were recorded befbee administration of clonidine
hydrochloride or thiopentone and at 3, 8, 15, 3@ @@ minutes after the administration
of clonidine hydrochloride or/and thiopentone sodliu

The various physiologicprameters included were oral reflex,
palpebral reflex, pinprick reflex and tail pinctlex heart rate, respiration rate and rectal

temperature.



In addition, amount ofafentone utilized in group | and Ill, duration
and extent of anaesthesia, postanaesthetic shgyefirany, and recovery time were

recorded.

B.HAEMOCYTOLOGICAL AND BIOCHEMICAL STUDIES.

The marginal ear veins were raised by the apptinadf xylene before the collection of
blood. About 2.5-3.00 ml blood was collected beftre administration of clonidine
hydrochloride or thiopentone and at 5, 15, 30 ahanthutes after the administration of
clonidine hydrochloride or/and thiopentone sodium.

Out of the blood collected at anterval, about 0.5ml-1ml was collected in
sterilized glass vials containing ethylene dianteteacetic acid (EDTA) disodium salt at
the rate of 1mg/ml of blood for the haemocytologicaestigations whereas remaining
part was allowed to clot in 7ml sterilized dry gldasbes and was centrifuged. The serum

obtained was used for estimation of various bioahahparameters.

HAEMOCYTOLOGICAL STUDIES.

The various haemocytological investigations ineldidestimation of haemoglobin
(Sahli’'s acid haematin method), packed cell voluiMéecrohaemoctocrit method), total
leucocyte count and differential count as recommedndy Ghai (1999). These

investigations were completed within the three bafter the end of the experiment.



BIOCHEMICAL STUDIES.

The various biochemical parameters and their meathaihg diagnostic kitsincluded
serum glucose by Glucose Oxidase Peroxidase mr{fiadder, 1969). serum creatinine
by Alkaline Picrate method (Jaynesal, 1971) and serum sodium and potassium by lon

— Selective method (Russell and Buckley,1988).

STATISCAL ANALYSIS OF DATA.
The data are presented as mean valtiggpical error of mean. Computerised statiscal
analysis was done using analysis of variance (ANPYAd Duncans Multiple range

tests. The significance was taken at 5 % (P<O®&)!

" Supplied by Hospital Products Division, Nicholasafal India Ltd, Dadar (W),

Mumbai- 400025.



RESULTS

PHYSIOLOGICAL STUDIES

For evaluating the physiological effe€ oral clonidine and thiopentone sodium
with or without oral premedication of clonidine etlvarious reflexes studied were oral
(lip movements) reflex, palpebral reflex, pinprigilex and tail pinch reflex (Table 1).

In animals of group I, there was no loss of agf§ex during the study period, however,
10-15 minutes after the oral administration of alime, rabbits appeared drowsy for
about 10 minutes but were awake, responsive aneédsiggishly when provoked.

In the animals of group | & lll, theneas immediate onset of anaesthesia with the
administration of thiopentone and the various refteabolished in the following order
i.e., oral reflex, palpebral reflex, pinprick refl@and tail pinch reflex and reappeared in

reverse order during the recovery period. The olag®ns made were as under: -
ORAL REFLEX: -

On the administration of thiopentone, the oralexeflvas first reflex to be abolished in
both the group | and IIl. It was regained lightly1®.00_+2.00, moderately at 15.00 +
3.00 and completely at 27.004+00 minutes after the onset of anaesthesia inpgraund

at 26.00 +5.00, 34.00 .00 and 38.00 #.00 minutes respectively in group Il
PALPEBRAL REFLEX:-

The palpebral reflex also abolished during the gbidone administration but after the
loss of oral reflex in both group | and Ill. Thisflex was regained lightly at 8.001+00,
moderately at 11.00 2.00 and completely at 19.002:00 minutes after the onset of
anaesthesia in group | and at 18.03.60, 27.00 4+5.00 and at 35.00 8.00 minutes

respectively in group IlI.



PINPRICK REFLEX: -

Pinprick reflex abolished following loss of oraidapalpebral reflexes. After the onset of
anaesthesia, it was regained in group I, lightly.@0 +1.00, moderately at 9.00 2:00
and completely at 14.003:00 minutes and in group Il at 14.08:00, 16.00 .00 and

25.00_+3.00 minutes respectively.

TAIL PINCH REFLEX: -
Tail pinch reflex was last to abolish and markeel dimset of anaesthesia in both group |

and III. It regained lightly at 6.00 *.00, moderately at 9.00 00 and completely at
12.00 +3.00 minutes post anaesthesia in group | and &0142.00, 14.00 +3.00 and

21.00_+4.00 minutes respectively in group lIl.

OTHER PHYSIOLOGICAL

OBSERVATIONS: -

HEART RATE: -
The heart rate (meaSE) is given in table 2. It ranged from 232.8338 to 268.00 +
6.83, 202.33 .57 to 238.00 8.16, and 225.67 8.89 to 243.33 6.23 per minute in
animals of group I, Il and Il respectively. In tleimals of group I, a significant
(P<0.05) and abrupt increase in heart rate to amrmanr of 268.00_46.83 from (base
value) 232.33 45.38 was observed at 3 minute after onset of amesist and declined
thereafter insignificantly. The heart rate fromrhutes post induction was statistically
insignificant from the base value throughout thedgtperiod. The heart rate was near
base value at the end of study period (235.3498). In animals of group Il, clonidine

administration decreased the heart rate. The hatetwas significantly (P<0.05) lower



than base value from 8 to 30 minutes after cloeididministration. At 60 minutes, the

value (218.67 #.77), though lower than base value, was not saaifly different from

it. In animals of group Il the heart rate showesl@v and insignificant increase up to 8

minutes (243.33 6.23) from base value (225.678489) and there after decreased slowly

up to end of study period (229.6%6+0) when the value was near normal.

Among the groups, the heart rate showed a signififfaR<0.05) increase (268.00
+ 6.83) in group | when compared to that of groug283.00_+8.48) and group llI
(238.00 +10.72) at 3 minutes. At 8, 15 and 30 minutes, dfteronset of anaesthesia, the
animals of group I and Ill showed a significantremse in heart rate as compared to the
animals of group Il at the same time. The meanthate was comparable at the end of
study period in the animals of all groups. Amongla groups, the mean heart rate after

drug administration, was highest in animals of grothrough out the study period.

RESPIRATION RATE: -
The respiration rate (MeanSE) ranged from 35.83 1.42 to 225.33 +13.65,

197.00 +2.62 to 214.67 #4.46 and 34.00 8.09 to 193.67 6.38 per minute in animals

of group I, Il and Ill respectively (Table 3).

In animals of group I, the respiratory rate decedasignificantly (P<0.05) at 3
minute after onset of anaesthesia, thereafter sthaaeinsignificant increasing trend
throughout the study period. However the respimatiate was significantly (P<0.05)
lower up to 30 minute (149.33 29.33). The value at 60 minutes (198.323:69) was

insignificantly lower than the base value (225.3B3165).



In animals of group I, the mean respiratory rageorded was lower than base
value throughout the study period, however, theatse was significant (P<0.05) only at
8 and 15 minutes after drug administration. The imarm decrease was observed at 8
minutes (197.00 ®.62) thereafter showed an insignificant incregseouthe end of the

study period when the value was near normal (206.839).

In animals of group Ill, the respiration rate ren&l significantly (P<0.05) lower
throughout the study period from the base valu8.@B+6.38). However the maximum
decrease was recorded at 3 minute (34.03.09) after the onset of anaesthesia.
Thereafter, the value increased insignificanthatmaximum of 86.00 24.94 at the end

of study period.

The respiratory rate in group | showed a signific§p<0.05) decrease in
respiratory rate at 3 minute and continued up tarliutes when compared to that of
group I, where as the respiratory rate in groughiowed a significant (p<0.05) decrease
from 8 minutes up to the end of study period whempgared to that of group | and

throughout the study period when compared to thgtaup II.



RECTAL TEMPERATURE: -

The rectal temperature (MeanSE) in various groups of animals ranged from
102.13 +0.57 to 103.30 ©.25’F. In all the three groups, no significant changedight

fluctuations were observed within and between tioeigs (Table 4).

ADDITIONAL OBSERVATIONS: -

Laryngospasm was observed during indadticfour out of six rabbits in group I.
Two rabbits showed shivering and in one rabbit;yamémbling of limbs was seen.
Whole body jerky movements were noticed in two rabben minutes after induction.
The animals of group IIl did not show these sigdswever, marked postanaesthetic
sedation with drowsiness (fig 1)was recorded irbitabof group 11l up to 45-65 minutes.
The animals of group | began to move from 25-30ut@a post anaesthesia with ataxia
and dragging of hind legs. The normal movemenhefanimal was restored near the end
of study period. One rabbit urinated 58 minutesrahe induction.

The animals of group Ill, began to mowant 45-60 minutes post induction. The
animals were falling on either side and draggirgrthind limbs. At 70-90 minutes, the
rabbits started to stand on hind limbs but could maintain the balance. Normal
movement was, however, observed after two hourstrd&ion of penis (fig 2)was
observed in all the six rabbits of group Ill. Th@tousion of penis was marked at 4.00 +
2.00, moderate at 9.00 3.00 and slight (appearance of glans only) at 120000
minutes post induction. Relaxation of anal sphinetas also observed in this group
while recording the rectal temperature. The relaxabf sphincter was marked at 3

minutes, moderate at 30 minutes and slight at tideoé the study period.



Dosage of thiopentone sodium

The dose of thiopentone sodium admiresténtravenously for general anaesthesia
(to effect) was recorded in rabbits of both grougnd 11l (Table 5). The average dose
required in animals of group | was found to be 321f)y/kg body weight where as in
clonidine premedicated rabbits (Group lll), tivermage dose found to be 25.89mg/kg

body weight.

HAEMOCYTOLOGICAL OBSERVATIONS: -

HAEMOGLOBIN: -

Mean + SE of haemoglobin (gm %) in different groups obbis ranged from
12.1040.85 to 14.0006.79 gm% (Table 6). Animals of all groups showedregnificant
but gradual decrease in haemoglobin percentage tietend of study period. There was
also no significant change in haemoglobin percentagong the groups during the study

period.

PACKED CELL VALUE: - The value of packed cell volume % (Mea8E) ranged
from 41.33_+2.11 to 37.83 #1.30, 36.67 _+1.50 to 32.67_+1.45, and 36.00 £.00 to

35.33 +1.31 % in animals of group |, Il and Il respeetiy (Table 7).

The animals of all the groups showed insignificatdlver values through out the
study period from their respective base values kewghe maximum decrease was

observed as 37.83430, 32.67 #1.45, and 35.33 +.31 % at 15 minutes. Thereafter, the



value increased to 40.001+44, 34.00 #1.24 and 35.50 €.92 % at the end of the study

period in group I, II, 11l respectively
TOTAL LEUCOCYTE COUNT:-

The total leukocyte count (MeanSE) is depicted in Table 8. The total leucocyte
count (TLC) ranged from 6.95 .29 to 8.95 #.37, 8.15 .69 to 8.87 .88 and 7.12

+ 0.37 to 9.40 9.75 thousand/cmm in group I, Il and Il respeety

In group II, the animals showed slow and insigmifitdecrease to a minimum of
8.15 +0.69 thousand /cmm at 15 minute from base valug&3f +1.00 and there after
increased insignificantly to 8.723.80 thousand /cmm, slightly higher than baseevalu

the end of study period.

In the animals of group | and Ill, TLC decreaseggh#icantly (P<0.05) 5 minutes
after the induction of anaesthesia. The count noetl to decrease slowly up to 15
minutes and thereafter, the TLC started to incrdmgewas still significantly (P<0.05)

lower than their base values at the end of theygpediod.

DIFFERENTIAL LEUCOCYTE COUNT:-

LYMPHOCYTES: -

The lymphocyte (MearSE) % values are given in table 9. It ranged fé&fil7
+1.42to0 58.00 +1.71, 58.12 .18 to 60.17 .52 and 54.83 1.62 to 56.33 .86 %
in group 1, Il and Ill respectively. There was rigrsficant change within or among the
groups .The lymphocytes count fluctuated within nleemal range through out the study

period.



NEUTROPHIL: -

The neutrophil (MeanSE) % values are given in table 10. It ranged fB8117 +
1.70 to 39.50 2.05, 35.50 2.03 to 38.0Q .69 and 39.17 2.07 to 40.83 4.78 % in
group I, Il and Il respectively. There was no sigant change within or among the
groups and the neutrophil count fluctuated witlie hormal range through out the study

period

SERUM BIOCHEMICAL ANALYSIS: -

GLUCOSE: - The glucose values (MeaS8E) of the various groups of the animals are
given in Table 11. It ranged from 127.838.28 to 138.0Gt 9.81, 120.00t 5.13 to
132.83_+7.06 and 123.5& 4.12 to 172.674 6.91 mg/100ml in group I, Il and Il
respectively. The animals of group | and Il showedignificantly higher values
throughout the study period from their base valuesthe animals of group llI, the
glucose value increased significantly (P < 0.0%nfr5 minutes after injection of
thiopentone. The values continued to increase tirout the study period and at 30-60
minutes post injection, the glucose level was sicgmtly (P< 0.05) higher than that at 5

minutes post injection.

CREATININE: - The serum creatinine values (MearSE) are presented in Table 12.
The values ranged from 1.840.19 to 1.24t 0.05, 1.23+ 0.07 to 1.26: 0.04, and 1.30 +

0.03 to 1.33 #.84mg/100ml in group I, Il and Ill respectivelihe creatinine values did

not show any significant change within or among tjneups. A slight decrease at 5



minutes after the drug administration was obsemedbde group | and Il whereas in group

l1l, slight increase was observed at 30 minutesrdfte onset of the anaesthesia.

SODIUM: - The serum sodium values (MearSE) ranged from 133.386.13 to 140.33
+1.43, 142.3% 3.02 to 154.6& 7.21, and 137.58 1.06 to 140.5G 1.23 mEg/litre in
group I, Il and Illl respectively (Table 13). Theirmals of all the groups showed
insignificantly higher serum sodium values througthohe study period from their
respective base values and the maximum increasehlgasved at 15,5 and 15 minutes in
animals of group |, Il,and Il respectively. Whitmmparing groups, group Il showed

significantly (P <0.05) higher values at 5 minutegn other two groups.

POTASSIUM: - The serum potassium level (MeanSE) are shown in Table 14. The
values ranged from 4.080.17 to 4.23t 0.22, 4.5Gt 0.24 to 4.7# 0.28 and 4.13 0.12

to 4.25+ 0.15 mEg/litre in the group 1, Il and Ill respeeiy. The serum potassium
values did not show any significant change in ahthe group however the potassium
level increased slightly to 4.7# 0.28 mEqg/litre from the base value 4.680.29
mEqg/litre at 5 minutes in group Il and decreasestdafter to a minimum of 4.500.24
mEg/litre at the end of the study period. Wheréasttend was reverse in group | and III.
While comparing groups, the animals of group Ilws&d significantly (P<0.05) higher
serum potassium values at 5 and 30 minutes afeeatiministration of the drug than

group I and IlI.



DISCUSSION

The oral administration of clonidine and intraves@aministration of thiopentone
sodium with or without oral premedication of cldime was evaluated in rabbits
The oral administration of clonidine (16pug/kg boayght) neither produced analgesia
nor impared the motor responses. However, 10-Thit@s$ after the administration of
clonidine, rabbits appeared drowsy for about 1futes but were awake,responsive
and moved sluggishly when provoked. Similar mildagese effects with clonidine have
been reported in ewes (Eisenach. 1988) and mamalj®aet al.,1992). Mikawaet al.,
(1993) reported that the sedation produced by dinaiwas better than diazepam in
man. Another alpha-2 agonist medetomidine haskasa reported to produce only
sedation in rabbits (Sharneaal.,1999) and goats (Chitale¢ al.,1999).

The thiopentone sodium (2.5%9dpiced anaesthesia of 6-8 minutes at the
average dose of 32.04 / kg body weight. Booth (1984 reported 5-20 minutes
duration of anaesthesia at the dose rate of 30¢0kg body weight in rabbits with

recovery time of 15 minutes (Murdock, 1969 and &ob978). Complete recovery (to
stand) began from 25-30 minutes after onset of sthasia and normal movement was
restored within 55.00 5.00 minutes. Laryngospasm at the time of inducand post
anaesthetic shivering observed in the present sisdgommon with thiopentone
anaesthesia in all species of animals (Hall andk€lal983). The post anaesthetic
shivering is very distressing for patients (Browdbe 1986) and is a potential
complication for surgical patients (Crossley, 1892 Buggyet al.,1997). This shivering
is due to reduction of shivering threshold by atteetsc agents (Jensen, 1980). It has
been reported that shivering might increase theafisnyocardial infarction (Dull, 1993),
the gravity of which becomes more severe in aninaalgesthetized with thiopentone
because of its depressive effect on myocardium.pfemedication with oral clonidine to

thiopentone anaesthesia has increased the duddtamaesthesia, enhanced the analgesia



with excellent muscle relaxation however the recpweas smooth but prolonged and
without shivering. Besides,it reduced the dose hibgentone sodium. Clonidine
premedication increased the duration of anaesthiesia6.00+ 1.00 minutes to 11.08
2.00 minutes and the analgesia (loss of pinprifllexgfrom 7.00+ 1.00 to 14.0Gt 3.00
minutes. Kumar and Singh (1995) has reported thakog, the pareanthetic medication
with neuroleptanalgesic agents to thiopentone haseased the duration of surgical
anaesthesia , prolonged the recovery time and eedtie dose of thiopentone. Similar
finding with increased duration of surgical anaesth and better and longer
postoperative analgesia in man has also been egparith clonidine (Bonnett al.,
1990; Carabinest al.,1992; Otaet al.,1994; Liuet al.,1995 and Motsclet al., 1997).
The increase in the duration of anaesthesia isusectne clonidine potentiates the effect
of local and general anaesthetics(Richaedsl.,1990;Liuet al.,1995;Acalovschet al.,
1997;Dekocket al., 1997 and Mostsclet al., 1997)This increase in the durationof
analgesia is probably due to antinociceptive effeft clonidine (Solomon and
Gebhart,1988; Segat al., 1991 and porchett al., 1992) and is desirable in surgical
patients as the pain in the post operative peritedt thiopentone anaesthesia is likely to
cause restlessness because of antanalgesic effe¢hiopentone (Tripathi,1999).
Clonidine-thiopentone combination result in comgletuscle relaxation exhibited by the
protrusion of penis and relaxation of anal sphinc@d is probably due to the
potentiating effect of clonidine on thiopentone. pimtrusion of penis or relaxation of
anal sphincter wae observed after thiopentone adtration ,because muscle relaxation
was not well marked as thiopentone cause briekeskleinuscle relaxation at peak central
nervous effect (Atkinson and Rushman,1977; Yeatisl., 1995 and Tripathi,1999).
Similar effects have been reported after halopétitiopentone combination in dogs
(Sing and Dhablania, 2000) and with medetomidinéph@2 agonist)-ketamine
combination in rabbits (Sharned al.,1999) and goats (Hugat al.,2000).

Clonidine premedication to thiopentonaesthesia has resulted in smooth but
prolonged recovery without any untoward effect lg¢hevering. Prolonged recovery after
clonidine premedication has also been reportedimans (Mikaweet al.,1993) and has
been attributed to the sedative effect of cloniqRehardset al.,1990).



Clonidine premedication inhibited oeypented the post anaesthetic
shivering. Similar finding have been reported imfams (Flacket al.,1987; Quintinet
al., 1991; Dull 1993; Jorist al.,1993 and Taittoneet al.,1997). This inhibition of
shivering is because clonodine decreases the lwdytemperature threshold for
vasoconstriction and shivering (Nicolaetial.,1997) and decrease the metabolic
requirements of patient (Rodriquetal.,1983). This action has been utilized during

recovery in human anaesthesia.

No laryngospasm was observed in clonidimepentone anaesthesia. Clonidine
premedication has also probably prevented the ¢ergmasm as has been reported by
other preanaesthetic medication in thiopentonesthasia (Tripathi 1999).

The average anaesthetic dose of thiopersgodieim was reduced by 19.19% (from
32.04 to 25.89 mg / kg body weight). Similar repdréive been found where clonidines
have been used with either intravenous (Gekal.,1987 Richarckt al.,1990) or
inhalant (Ghignonet al.,1987; Racleet al., 1987 and Ghignonet al.,1988) anaesthetic
agents. Likewise, the thiopentone requirement Has bheen effectively reduced by
various preanaesthetic agents like atropine (Kétlal., 1974), diazepam (Amarpal and
Kumar, 1995 and Kandpal and Kumar, 1998), halopéii8ingh and Dhablania, 2000),

promazine, xylazine, mepridine and detomidine Bigifia and Peshin, 1993).

HEART RATE:-

A significant but transitory increase igalnt rate was observed immediately after
the thiopentone anaesthesia in rabbits. The simffacts have been reported to occur
with thiopentone in horses (Tyagfi al.,1964), bovines (Amarpal and Kumar, 1995),
paediatric calves (kandpal and Kumar, 1998) and dadgrarpalet al.,1999). This

increase in heart rate has been attributed to cosape the decreased cardiac out put as



aresuly of direct myocardial depression of thiopest(Yentiset al.,1995). However this
tachycardia is of no clinical importance in norrhahrts in fit patients receiving
moderate doses of the drug (Atkinson and Rushn@#¥)1 The clonidine administration
in rabbits result in significant fall in heart raftem 8 to 30 minutes and this effect of
reducing heart rate has been reported in ewesn&ibe 1988), dogs (Ghignore al.,
1988) and humans (Davies al., 1977; Wilkinson and Raftery 1977; Dekoek al.,
1993; Liuet al., 1995; Motschet al., 1997 and Takahaski al., 1997).This depressive
effect has also been reported with other alphaéhiats like medetomidine in rabbits
(Sharmeet al.,1999), detomidine in calves (Kmar and Muralikriaht998) and xylazine
in dogs (Peshiret al.1980) and horse (Hall and Clarke, 1983) and bothzuye and
detomidine in buffaloes (Tiwari and Kumar, 1998).

The cardiac depression after clonidine aistration has been attributed to
decreased symphathetic outflow from central nergyssem (Antonacciet al.,1973),
vagal activation due to central nervous activatbalpha-2 adrenoceptors, potential

prejunction alpja-2 inhibition at cardiac pacenraigsue (Raekallio, 1992) and

involvement of baroreceptor reflex induced by al@hegonists.

However, after thiopentone anaesthesidoinidine premedicated rabbits, neither
bradycardia nor tachycardia was observed and ha&@rtanges in between that recorded
in the animals of groud and II. This reduction in tachycardia after thiopentone
administration is beneficial in patients at riskd&fveloping inadequate cardiac output or
myocardial ischaemia (Roizen, 1988). This improvetme hemodynamic stability with
the use of clonidine as preanaesthetic medicantatsas been documented in dogs
(Ghignoneet al., 1988) and humans (Ghignoateal.,1987; Eisenacht al.,1989; Liepert
and Townsend, 1993 and Dekastkal.,1993).

RESPIRATION RATE:-



Thiopentone , Clonidine and their comation produced the depression of
respiration. After thiopentone administration, thepiratory decreased abruptly (from
225.33+ 13.65 to 35.83 1.42/min). This decrease was transient as it aszé (to
73.17+ 14.02 / min) at 8 minutes. This could be due todbpression of the medullary
respiratory center by thiopentone (Yerdtsal.,1955). However, this respiratory
depression by normal doses of thiopetone is nbheal problem in fit patients
(Dollery,1955). Similar findings have been reporédigr thiopentone anaesthesia in
horse (Tyaget al., 1964),goats( Singh and Kumar, 1988 ) and paedia#iives (Kandpa
and Kumar, 1998 ).

On oral administration of clonidjreeslight respiratory depression was
observed . the respiratory rate decreased to amamiof 197.0& 2.62 from 214.6¥
4.46 At 8 minutes and was within the normal Isrtlirough out the study period. This
mild respiratory depression hae been also repantedmans (Motsclet al.,1997 and
Takashiet al.,1997) and is attributed to the decreased slopemtilatory response to
carbon dioxide (Narchet al.,1992).Similar decrease had been reported withr atipba-2

agonists like medetomidine in rabbits (Saenal.,1999) and dogs (Amarpat al.,
1999) detomidine in calves (Kumar and MuraliKrish®88 ) and xylazine in dogs
(Peshiret al.,1980), buffaloes(Kumaat al., 1991) and bovine calves (Choudhatyal.,
1998).

Comparatively, a greater and prolonged decreasespiratory rate was observed
in clonidine premedicated rabbits after thiopentanaesthesia and could be attributed to
the combined effect of these drugs, however, th@mum rate of respiration during the
study period viz., 34.0@ 3.09 / min ( at 3 minutes ) was still higher tithe minimum

desirable respiration rate in rabbit anaesthesiali8-24 / min ( Lumb and Jones.1984).



TEMPERATURE :-

No significant change in rectal temperature waenolesl after the oral
administration of clonidine or after intravenousrawlistration of thiopentone with or
without clonidine premedication in rabbits. Simit@servations have been reported after
thiopentone administration in dogs (Singh and Déuailal, 2000).

However, the slight fall in rectal temperatafter the administration of clonidine
with or without thiopentone in the animals of groli@nd Ill, has also been observed
with other alpha-2 agonists like medetomidine imatgo( Amarpalet al., 1998),
detomidine in buffaloes (Peshin and Kumar. 1979) @alves (Kumar and MuraliKrishna
1998) and xylazine in mares ( Skarda and Muir. 138 also with diazepam with or
without thiopentone in  bovines ( Amarpal and Kum&a®895) and paediatric calves
(Kandpal and Kumar 1998). This slight fall in rddemperature may be due to decreased
basal metabolic rate and reduced muscular actastya result of sedative effect of
clonidine.

HAEMATOLOGICAL STUDIES:-

All the anaesthetic and tranquillizers appearaiese some blood change, however
,variable results have been reported during anesisthA reduction in packed cell
volume and haemoglobin concentration may beenirdpart to dilation of spleen during
anaesthesia and consequent haemodilution caussdtby shift. Bolbol (1979) regarded
the decline in total erythrocyte count, haemoglobimd packed cell volume to an
erythrocyte storage in the spleen as a result ofiqpg of blood rather than the dilution of
blood due to shift of fluid from interstitial spac®tuding thiopentone anaesthesia with or
without diazepam, no decrease in haemoglobin cdrateon and packed cell volume
was reported in horses (Tyagt al., 1964), dogs(Usenik and Cronkite.1965),
goats(Kinge et al., 1985), bovines (Amarpal and Kumar. 1995) and
paediatriccalves(Kandpal and Kumar. 1998).simiteanges have been reported after
administration of alpha-2 agonists like xylazineattle(Kumar and Singh.1976) and
dogs(Peshiet al.,1980) and xylazine and detomidine in goats (Kuetal., 1997).



In the present study, a slight decrease in packBdolume and haemoglobin
percentage within the normal physiological limitasiobserved after the administration

of clonodine or /and thiopentone.

After clonidine administration , no significantarige was observed in total
leucocyte count. Administration of thiopentone wothwithout clonidine premedication
resulted in a significant decrease in total leut®cpunt throughout the study period.
The leucopenia observed after thiopentone admatisir was also observed in horses
(Tyagiet al., 1964) and dogs(Usenik and Cronkite. 1965)

An inconsistent and insignificant change in défetial leucocyte count within the
normal physiological limits was observed in thenaas of all groups. Similar
observations were reported after thiopentone ahesistin dogs (Usenik and Cronkite.
1965) and bovines (Amarpal and Kumar. 1994)

BIOCHEMICAL STUDIES :-

In the present study ,an increase in the serugogkiwas observed in the
animals of all groups. The increase was mild irbitgbafter clonidone or thiopentone
administration whereas, in clonidine premedicatdabits, the hyperglycaemia was

significant through out the study period after thi@pentone anaesthesia.

Hyperglycaemia has been reported after thioperddn@nistration in horses
(Tyagiet al., 1964), humans (Atkinson and Rushman. 1997 andigtaie calves
(Kandpal and Kumar 1998). Hyperglycaemia has a¢smbyeported after
clonidine(Dollery. 1999) and other alpha-2 agonigis medetomidine in goats(Chitale



et al.,, 1999), xylazine in horses (Kumar and Singh78)%nd dogs (Peshat al.,

1980) and xylazine and detomidine in goats( Kuetaal., 1997). Elevated blood sugar
level has been correlated with the rise in coes@l during stress. Blood sugar level

rises slowly with the rise in cortisol level arlddtuates as the cortisol level decreases
(Steyn. 1969 ). A mild hyperglycaemia occurs dgrnaesthesia due to impairment of
patient’s ability to handle a glucose load. Howevsperglycaemia after thiopentone

may be normal response to stress rather than fibet ef drug on glucose metabolism
(Dollery.1999) whereas clonidine is reported tomeps the stress hormone release and
increases the serum glucose due to inhibitiomsilin release ( Metet al., 1978 and
Joffeet al., 1986).

The concentration of creatinine in blood or unséfluenced by the severe renal
damage ( Kelly.1984). In the present investigatieerum creatinine lele showed only
fluctuation within the normal physiological limitaroughout the study period. This is in
agreement with the findings of Amarpal and Kumar995) and indicates little or no
effect of these drugs on kidney functions ( Dollefyv99). Renel diseases are not
contraindications to thiopentone ( Atkinson and iiRaan. 1977) or clonidine
( Laurence and Bennet, 1987). Premedication of i@ioa to sufentanil anaesthesia has
been reported to improve renel haemodynamics vatel@evation in serum creatinine

concentration ( Itskovitz. 1980 and Liepert and Tieend.1990).

The electrolytes in body are not simply inert genmic salts but fulfill a vital role
in life processes. The transmembrane movementeofrelytes is responsible for the
electrochemical events that result in nerve condnand muscular contraction including
center element of cardiovascular system. Clonidsmeported to reduce the sodium and
chloride excretion whereas potassium excretiomadfacted (Vickerst al., 1999). The
thiopentone causes a small but persistent fallotagsium concentration in blood (Hall
and Clarke, 1983). It is further supported by thesewvations of Adriani (1962) that
changes in sodium concentrations are not due phyma the effect of anaesthetic drugs

itself but result secondarily from the aberratianduced by anaesthetic state. Salt



retention, changes in tubular functions, impairmeintwater absorption and changes in
permeability of endothelial membranes are the factohich could influence electrolyte

change.

In present investigation, insignificant changesadium and potassium within the normal
physiological limits were observed in animals df gtoups.these insignificant changes in
sodium and potassium indicated that the homeostaas largely maintained after the
administration of clonidine, thiopentone or theontination. Similar findings were

reported after thiopentone anaesthesia with omowit diazepam in bovines (

Amarpaland Kumar.1995) and calves ( Mirakhet al.1988 and Kandpal and

Kumar.1998) and also after the administarion ohalp 2 agonists like xylazine in dogs
( Peshiret al., 1980).

The changes in the level of biochemical paraméilegcreatinine, sodium and
potassium were insignificant indicating that kidriegictions and electrolyte balance

remained unaffected.



SUMMARY AND6CONCLUSION
Eighteen healthy male NZL rabbits aged 12 — 18&timoweighing 1.7 —
2.750 Kgs were divided into three groups of sixvaals each. The animals were kept off
feed and water over night prior to the administratof drugs. The animals of groups |
and Il were administered with 2.5% thiopentone godintravenously till effect and
clonidine orally (@ 16 pg / Kg body weight ), respreely, where as the animals of
group Il were administered with clonidine as imgp Il thirty minutes prior to

thiopentone administration as in grolip

In animals of all groups oral, palpebral, pingrénd tail pinch reflexes,
heart rate, respiration rate and rectal tempegat@re recorded immediately before and

3,8,15,30 and 60 minutes after clonidine or / dndpentone administration.

The blood samples of 2.5 — 3.00 ml were collearadhediately before
and 5,15,30 and 60 minutes after clonidine or /thi@pentone administration. 0.5 — 1.00
ml blood was transferred into sterilized glass vviebntaining EDTA for haemoglobin,
packed cell volume, total and differential leuce&cyiounts. Remaining 2.00 ml blood
sample was transferred into plain glass tube &dection of serum for estimation of

glucose, creatinine, sodium and potassium.

Besides time of complete recovery (restorationarinal movements), protrusion
of penis, relaxation of anal sphincter, shiverimgl ather side effects, if any, were also
studied.

The animals of group | showed laryngospasm atdtioni, 5-7 minute anaesthesia
as judged by tail pinch reflex, post anaesthetivesing and quick recovery with
restoration of normal movement near the end ofyspetiod. The animals of group Il
showed mild sedation with drowsiness without angslof reflex. The animals were

awake, responsive and moved sluggishly when pral.okiee animals of group 11l



showed prolonged analgesia and sedation with 9ih8tmanaesthesia with excellent
muscle relaxation. The recovery was prolonged witlshivering and normal movement
was restored after two hours. The anaesthetic aiogopentone sodium was reduced by
19.9%.

The animals of groups | & Il showed tachycardigafisient) and bradycardia,
respectively but no significant change in hear sas observed in group Ill. The
respiration rate was low throughout the study mknmoall groups. The decrease was
significant upto 30 minutes in group I, from 8 t rhinutes in group Il and through out
the study period in group lll. Rectal temperatureveed no significant change

throughout the study period in any group.

No significant change was observed in haemoglqizonked cell volume and
different leucocyte count in animals of any grodjpe leucocyte was significant after
thethiopentone administration throughout the stpelyod in animals of groups | & 111
where as in animals of group Il no significant ofpaim total leucocyte count was
observed, Hyperglycaemia was observed in animaddl gfoups throughout the study
period but was significant only in animals of grdlip The serum creatinine, sodium and
potassium did not show any significant changenimals of any group.

From the present study, following conclusions werdrawn:-
a. Clonidine in rabbits produced a brief drowsinesthaut any detectable analgesia,
b. Clonidine premedication to the thiopentone anasstha rabbits resulted in :-

1. Prolonged anaesthesia and analgesia with exceflestle relaxation.



. Marked Post anaesthetic sedation.

. Prolonged but smooth recovery without shivering.
. Reduced the anaesthetic dose of thiopentone b@¥0iAd rabbits.
. Improved the cardiovascular stability but prolonged increased the

. respiratory depression.



~
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