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XEiTaQDUCTKKJ

Alleviation of pain is an ethical obligation accepted 
by oil veterinarians* Tho experience of pain Is subjective. 
Consequently it can neves* bo proven that animal can foal 
pain* itoaavor* animals do display pain behaviour and it can 
bo assessed from the behavioural responses of the animals. 
Difficulty in the definition of pain arises because pain is 
a subject!vo analysis of central nervous system* in animals 
pain has been defined as on aversiva sensory and emotional 
experience that elicits protective motor actions* results in 
learned avoidance and modify species-specific traits of 
behaviour including social behaviour (Kitcheil* 193?)» Pain 
depends on activation of da aerate set of receptors and neuronal 
pathway and is usually elicited by stimuli that ore actually 
and potentially noxious* Pain relief must therefore be con­
sidered to be an essential part of veterinarian*o treatment 
of animals*

Discovery of analgesics and anaesthetics node technical 
breakthrough in the medical management of pain* Experimental 
work on healthy laboratory animals* using techniques such as 
hot plate teat and tail clip method can indicate the relative 
potencies of different analgesics * ftoî over the effect of 
analgesics on experimental pain often bear little relationship 
to their effect on clinical pain and if analgesics are to be 
used effectively to clinical pain* these m a t  be assessed under 
clinical conditions (Taylor and Boulton* 1934)*
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A variety o£ drugs have teen used for this purpose# frcra 
fete earliest period of recorded history* Morphine derivatives 
were used in tho earlier days ao pain relievers* Later# quite 
a good number of synthetic drugs have been Introduced.

DUpsenorphine is a newly introduced drug* which is a 
derivative of ttebaine# an opium alkaloid related to morphine 
and is a long acting analgesic with narcotic agonist and 
antagonist actions (Cowan# 1977a)*

Pentasadne io a benspraorphaa derivative having both 
agonistic and opioid antagonist activity* This produces 
CHS effects including analgesia# sedation and respiratory 
depression# 'Usually it is used ao a post-operative analgesic 
in doge (Taylor and Moulton, 1904)*

j^lacin© is a. sedative# hypnotic* analgesib# narcotic and 
muscle relaxant and is also used in the chemical imahilization 
of wild animals*

The first part of the study involves the evaluation ofi 
analgesic potencies oS the above three drugs in rats and mice*

Anaesthesia provides relief from pain and reflex responses 
and in the case of gonsral anaesthesia there will be inwohiliaa- 
ticn# relaxation and unconsciousness * Tte effective and safe 
general anaesthesia la essentia! for tte efficient aurgicol 
manipulations* it̂ ialation anaesthesia was practised in the 
earner days# This has got many disadvantages in veterinary 
practice* Xn an effort to produce effective and smooth general 
anaesthesia# intravenous anaesthetics like barbiturates were
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introduced* In animals which were difficult for control and 
restraint* the intravenous anaesthesia becomeo very difficult* 
•Jliis leads to the developnonfc o£ dissociative anaesthetics 
like ketumino* Which can he administered intravenously as well 
as intramuscularly*

Kot amino is an ideal anaesthetic for children and in 
animal coming ur*3er tho family felidae and subhuman primates* 
But satisfactory surgical anaesthesia will not be obtained 
with ketamlne alone* The anaesthesia will not pass beyond 
stage II of the general anaesthesia* So katomine should be 
coiabinod with other drugs like analgesics, or tranquillisers 
to gat a satisfactory condition for handling the animal#*

In this study different combinations of Isatcmino like 
kofcaminG-sylasinQ, imemi nc-buprcnorphlne* ketamine-pcntaso- 
cine were compared with kstaraino anaesthesia in carder to find 
out a better combination for practical use*

iSatamins-ocylaslno combinations are coisncsnly used for 
chemical immobilisation of wild animals* Intramuscular admi­
nistration qfi kefcaraine IS rog/feg end xylaslne 2 mg/kg produced 
anaesthesia for 30-40 min* (Baufcnan* 197S) • But larger doses 
end repeated Injections are frequently required to immobilise 
excited animals# however# recumbency can last for several hours 
(Fletcher* 1974}* In such cases the reversal of anaesthesia 
may be useful*

The third part of tho study involves the reversal of the 
above mentioned anaosthofcio combinations using the alpha
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blocking drug ychimbAna. In earlier days morphine was used 
along with anaesthetics, for which appropriate antagonist As 
available. Since this is a narcotic drug, there will be 
difficulty in obtaining and using this due to narcotic regu­
lations, This loads to tha search for non-narcotic anaes­
thetic 11353 Imtmlno*. From the study of the mechanism of 
action, it was proved that the drug has got alpha reoepfcoi 
stimulating properties. So by blocking this alpha stimulant 
action, tho effecto of katamine can be reversed, Alpha block­
ing drugs Ulss yohimbine will be of great use An this regard, 
since xylaoine also acts mainly fey otlmolating alpha receptors, 
its effect can also be reversed by alpha blocking drugs*. Alpha 
adrenergic antagonist yohimbine has been reported to be useful 
in the reversal of xylasine-kstaniina anaesthesia in a wide 
variety of animals. Yohimbine has been reported to block 
xylasine induced eras depression In mice (lieu, 1931), in dog 
(Hsu, 1983), in cats (Hsu and lu, 1984), reverse anaesthesia 
in cats (Hou.ot ol., 1984), and in horses (Kitsman o£, al«. 
1984), reverse taxabilisafcion in elephants (Jacobson ot ah. 
1935) and in Bengal Tigers (Seal et al,, 198?).

The availability of yohimbine os an effective antagonist 
for tha depressant effect of aylasino suggested the study of 
yohimbine *a effects as an antagonist for stylasine and betamine 
in dogs*
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REVIEW OF LITERATURE 

11*1* Ketamine
Booppner ©t ol. (1971) used ketaraine In tho following 

doses (mg/lb) in cats - 5 to 10 for restraints. 10 to 15 for 
light anaGGthosia and 15 to 25 for deep anaesthesia* After 
Intravenous injection* recurribQncy lasted for about 1.3 h. 
Standing time was 2*7 h* and total recovery in 13*5 h.

Deyoung ot al. (1972) reported that the dissociative 
state produced by tho so agents in dog and cat is character A sod 
by muscle rigidity end presence of many rofXoxss lilsa swallow­
ing. laryngeal and ocular* Which are normally absent when 
conventional anaesthetic agents are used.

A dose of 10 mg/fcg body weight of ketsiain© bydroahloride 
was injected intravenously into 36 dogs (Floumis# 1976)* The 
mean duration of deep surgical anaesthesia was 1 0 + 4  min.
The dapth of anaesthesia could 1© Judged not from usual 
reflexes but from reactions to induced pain* satisfactory 
relaxation of the abdominal muscles was obtained* Average 
recovery time was 50 + 7 min. Respiration rat© increased 
after 4 min. and pressor response is also noticed.

KGfcamlne hydrochloride when used alone in 2 dogs showed 
severe muscular contractions and profuse salivation (Parsania 
o t  al.q 1977)* Hence prcmasine hydrochloride (Sparine) was 
used as premedicanseat. Twelve experimental animals and two 
clinical cases were given pfomasine hydrochloride at a dos©
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rata of 2*5 to 4 mg/kg intramuscularly, 15 min* prior to 
anaesthesia* Kotamino hydrochloride was given at a dose of 
20—30 mg/kg intr&mucouiarly or 10 mg/kg intravenously, hubcIo 
relaxation was poor*

The cardiopulmonary consequences Qg ketemine (10 vxg/kg) 
Intravenously wore studied by Haskins et # (1905) in 10 
missed breed dogs. Arterial blood pres sure* pulmonary artery 
pressure and central venous pressure wore measured* M l  these 
parameters were transiently increased# immediately after 
ketamlno administration* Arterial and venous blood wore 
collected and pH# partial pressure of Co2 (Da co^) * partial 
pressure of o2 (Pa o^)* pacted cell volume and haemoglobin 
were measured. Pa ©2 and pH wore decreased. The Pa C©2 
increased significantly* profuse salivation ware also noticed*

Taylor otj cl. (1972) used kstemine in 10 ewes# 124 days 
pregnant* Anaesthesia was induced by a dooe o£ 2 mg/kg 
followed by a drip infusion containing 2 rag/kg in 5 per cent 
dextrose given at a dose of 4 nO/min* Recovery took place 
within 10 to IS min* of tho end of the operation*

Thurman &X. (1973) found that sheep became readily 
immobilised whoa given ketemine either i/tn or i/v* Pretroat- 
nssnt with atropine sulphate prevented excessive salivation* 
increased degree of muscle relaxation and duration of analgesia* 
Dosages of 22 to 44 isg/Hg body weight were adequate for short 
surgical and diagnostic procedures* Recovery was smooth and 
rapid*
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ruents and Teliaas (1974) anaesthetised 10 com, with 

kotamina 2 tog/kg tody weight given by intravenous injection 

fo r induction and drip Infusion o f physiological saline solu­

tion o f JcstaataQ containing 2 mg/Vol was used for maintenance 

at a rata oS 10 ml/min. A ll animals were on feet, 30 tain, 

a fter stopping tho drip infusion*

Glenn et c l. (1972) injected kstsraina HC1 intramuscularly 

in p it vipers, mambas, cobras and vipers sad produced tranquil 

state or deep anaesthetic state depending on the dose used 

(22 to 132 mr/Kg). Tho drug produced excellent anaesthesia 

fo r both brie f and long surgical procedures.

The use o f ketcmino in 34 Bast African reptiles oS 

15 species was described by cooper (1974). The drug produced 

effects ranging from tranquilliaation to deep anaesthesia. 

There was no apparent c lin ica l or haereatolcqlcal aide effects.

Effect o f JiQtomino anaesthesia in buffalo calves was 

studied by Rasjahrishna at at. (1981). Ten buffalo calves o f 

1^ to  2 years o f age were used. The drug was administered by 

rapid intravenous injection at a rats o f 2 mg/kg body weight. 

Anaesthesia wa3 maintained fo r one hour. There was no signi­

ficant variation in  reatat temperature but a slight increase 

in  heart rate and respiration rate was noticed. A ll the 

animals showed marled salivation, PalpabraX* corneal and 

laryngeal reflexes were present throughout. Pedal reflex  wa3 

los t in 4 to  7 min. The ©yes remained open and lateral 

nyatag®uo xias often present. Tha haematologieal evaluation
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showed slight, decrease in tota l erythrocyte count* haemoglobin, 

pecked co ll volums and tota l leucocyte count. There was a 

significant neutrophilia with slight lymphopenia.

Pishor (1934) conducted f ie ld  t r ia l  o f katemina anaes­

thesia in horao. Kotansine 2.2 mg/kg body weight was admini­

stered on 80 occasions to  induce anaesthesia in  77 animals.

Pharraacohinotico o f intravenously administered ketemine

in  horse was studied toy waterman §X, (1987) * Metabolism

and distribution of ketsraina and its  two major metabolites

(norScot amine and doftydronorteatamine) were investigated in

10 horses. Fallowing premedication with xyiecins (1.1 mg/kg,

1/v) anaesthesia was induced by rapid injection o f kataraina

at a dose o f 2.2 rag/Jocj intravenously. Anaesthesia was main-

tainad by halothane. oerla lly  collected blood samples ware

analysed by gaa liquid chromatographic technique. Plasma

kstamine concentrations declined blesqcnentially with a rapid
1

In it ia l distribution phase a 2 . 0 9  + 0.25 rain.) followed by 

slower elimination phase (t|- “  63,84 + 3.46 min.). Herketamine 

found in a l l  horeas, while there was very l i t t l o  dehydronor- 

kataraine detected.

Kolobroth and ffudens (1972) ucad kstamine hydrochloride 

as an anaesthetic in laboratory rabbits, rats, mice and guinea 

pigs, in a l l  spades, intramuscular doses o f 44 rag/kg katamine 

provided adequate anaesthesia for surgical procedures requiring 

15-25 min. operating time. Induction time was 8-10 rain, and 

recovery was coaspiet© in 30^45 rain, a fter Injection, intramuscular
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Injection ofi 22 mgAg provided adequate enaeathosia for a 

variety o£ procaduraa.

idvingaton and xiateraan (2979) reported that the sleeping 

time was decreased in rate with 10 daily injections ofi tofca- 

mine <40 mg/kg)» The decrease in sleeping tine was associated 

with more rapid decrease in circulating and brain levels ofi 

totsmicso and 13-tneehylafced product* Thio indicate that tolerance 

to tot amine in rats is  associated with increased hepatic meta­

bolism.

Porter <1992) observed the haenatologie and rectal tampe- 

rature values in Rhesuo monkeys while immobilised with either 

totamine (IS mg/itg) or totamine-aeepEanaaine (11 ng/kg and 

0.55 mg/iag) respestivoly. Irarrabilicaticsn tirao wore compared 

with test groups. Only neutrophil count waa found to be 

statistically different, ncepremaaina-totomlnQ consblnoticns 

offered certain advantages over totamino used alono.

Thurmon G& <jl« (1973) reported that intramuscular injec­

tion ofi 13-20 rag/kg ofi totamina in swine resulted in rapid 

immobilization,

Gallagher al. (1935) conducted research on immobili­

sation o f collard peccaries with totenine hydrochloride.

19 collard paeoarlao (Tavassu taiacu) were injected intra­

muscularly with totaiaina hydrochloride (14.71 to 24.61 ng/kg) 

administered by cap-chur gun. First e ffect was observed in 

less then 5 min. Immobilisation period was 71.7 min. Multiple 

doses ware given to prolong immobilisation period.
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Danny (1973) reported that kettsaina io  a short acting 

anaesthetic in  kangaroos. Doca o f IS rag/kg fo r  tho rod 

kangaroos and 19 rag/kg fo r  the auro, rapidly brought about 

surgical anaesthesia lasting fo r 20 min. The anim l remain­

ing irrraohiliEGd fo r moro than cne hour.

Riloon and Warner (1976) reported that intramuscular 

kotomlna is  satisfactory fo r restraint and handling o f pins 

marten and in  high doses* fo r  short duration o f anaesthesia.

At 7 rag/kg the righting reflQK was los t fo r 9 min. during 

which time tha animals wore heavily sedated and could be easily 

handled.

Hunt (1976) usad kstamlne hydrochloride fo r anaestheti­

sing European badger. Prolonged but ligh t anaesthesia was 

induced in  badger by subcutaneous injection o f 26 mg/kg o f 

ketamin©* sedation was induced in  same animal with 14 mg/kg.

Kollias and fichoeah (1978) described the a ffects o f 

ketomlne i-SCl in  red ta iled  hawks. Intranaisoular dosage o f 

30 nsg/fcg ketoraino did not sign ificantly afifeot arteria l blood 

gaa and acid baco values. I t  was a safe and e ffec tive  immobi­

lisa tion  agont at th is dosage usad.

Dosages o f ketsaino is  inversely proportional to birds 

body weight (Qoavar and weight* 1975)* Horo than 30 birds 

with body weight ranging from 15 g to  45 g were used fo r the 

study. A concentration o f 100 rag/ml woo used. Restraint is  

considered as moderate CMS depression and tho bird is  calm.
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Corneal and pedal rofiesss ware present, Tha birds were 

oaalted during recovery. Thrashing and lack of co-ordination, 

frensied wing Slapping and head shaking ware noticed. Ketonina 

caused a decrease in body temperature, and ia  the beat lor 

procedures that requAKxS restraint or irunobiliraticn for short 

periods.

11.2. Xylaaine

clin ical t r ia l o f xylaalne was conducted in sis horses 

and six cattle by Clarke end nail (1969). A dosa ofi 2 to 

3 mg/kg appeared to be safe, reliable and short acting seda­

tive for horses. Arterial carbondlGxldo increased in horoaa.

In cattle, intramuscular injections o f 0.05 to 0.1 rar/kg 

produced bradycardia and in it ia l fo i l  in cardiac output and 

no change in stroke volume. xyXadne caused a Sail in respi­

ration rate, breathing becaraa laboured and deep.

tana (1970) reported that the sedation of cattle with 

subcutaneous or intravenous injection o f 10 adult bulls end 

cove with 1 to a ml o f 2S xylealne solution produced sedation 

within 45 sec. to 25 min., which lasted fo r 2 to 6 h.

Daokal ot s i. (19755 studied the influence o f xylaelne 
on v ita l body functions in cattle. In six healthy adult cows 

rectal temperature, heart rate end respiration rates and 

reflexes wore studied before and at 10, 20, 30, 60 min. and 

24 h. after administration. DOG were taken in 5 min. Intervals 

during anaesthesia. Diced constituents ware also studied. 

Results indicated that Kyiaaine caused no adverse effects.
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Campbell Qt < 1373) studied tha haraoodyaamia e ffec t 

aS :-^la2ino In calves. 3 ®  effects  included, immediate end 

prolonged seduction in heart rate* oardlao output* arteria l 

blood proscure, to ta l peripheral resistance# end d iasto lic 

l e f t  ventricular pressure, le f t  ventricular residual Sanction 

were increased* sedative doses oS wylaaim in  ealvos are 

omaller than in  ether opecics.

Mbiuid. 41981) conducted studies to  evaluate analgesic

properties o f Kylacine, Hit® bulls o£ about two years age

weighing 200 to  300 kg ware used. Each hull was given o 30 ng

intramuscular in jection o£ the drug before surgery to areata
ia penile and preputial deviation. For 2 to  h. none o f the 

bulls shewed evidence ofi pain. Recovery was smooth and the 

animals started eating Chon they stood.

Physiologic and sedative affects o£ jsylaaine in  buffaloes 

wore studied by Poohln and sumar (1979). intramuscular admi­

nistration o f sylasins 0.22 mg/kg in buffaloos produced signi­

ficant reduction in mean a rteria l pressure, hoart sate and 

respiration rate. Prc-mcdication with atropine 0.04 rag/fed 

caused comparatively looo reduction. Rectal temperature 

decreased s ligh tly  a fter it s  adrainiatrafcion. Atropino pre- 

madieation decreased the weak time, down time and cxnplete 

recovery time, xylecine caused ml 16 depresaion o f paipbhral

and swallowing reflexes# but severely depressed pinch re flex .
/

Tantawy at (1902) conducted some c lin ica l studies on
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xylaoine (Rompun) In buffalcaa. Intramuscular Injection of 

xylaeina at dosages o f 0*02* 0*03* 0.0S nr 0*07 r»s/kg body 

weight ware given* The moot effective dosage waa 0*03 mg/fcg. 

Animal became docile for IS min* and could be examined aaaily 

for 8S min* Body temperature Increased afitor injection, while 

pulse rate* respiration rate and runinal movements decreased*

Pashin and Kccaor (1933) conducted researches on evalua­

tion o f haemosytologioal end biochemical effects Of xylaaia* 

in buffaloes. Xylaslno e&nlnisfcared intramuscularly at 

2*2 mg/kg, Bleed cytology and biochemistry were studied 

before 30 min*. 24 b end 72 h administration o£ xylaslno. 

slight decreases in total erythrocytes, leucocytes* pecked 

ce ll volume end haemoglobin ware observed*

cardiopulmonary* haeraoeytological and biochemical effects 

of sylasine in goat were studied by Kumar and Thurmon (1979) * 

intramuscular a&niniatration o f xylaslno at 0.22 mg/kg body 

weight reduced the rate of breathing* without effecting the 

mean arterial pressure or rectal temperature, Pre-medication 

o f atropine did not affect the depth, and pattern of respiration 

but i t  decreased the heart rate. There was decrease in total 

erythrocytes* haematocslt end haemoglobin concentration* rise 

in neutrqphils and doorcase in lymphocytes. Blood ohsnges 

returned to normal in  24-72 h.

Karr £J*al* (1972) confirmed the use o f xyierina as a 

good sedative in horses. Transient second degree a .v. block 

was induced at dosages o f 0*53* 1*1 end 2*2 mg/kg* Atropine



14

sulphate (0*011 sng/fcg) prevented tho a.v* Bloch. Significant 

changes wato not observed in respiration rate, arterial blood 

gaa values. Cardiovascular effects like depressed heart rota, 

blood praoouse and cardiac output wore noticaabla far at loaot 

60 Kin. after intravenous injection.

Hoffman (1074? reported that sylosine administered intra­
venously to randomly selected 233 horcos in a dose ranging 
from 0.2S to 0.75 rag/lb of body weight revealed that at 

O.S mg/lb (0.20 ffij/bp? body weight intravenously Ksiaoine 

produced consistent and predictable effects rogordleos of 
breed, ago, sox and temperament* Hasteum sedation occurred 

in 3 min. and lasted for 30 to 40 min. Sedation and analgoaia 

wore excellent in 81 per cent and good in 83 par cent.

tfoCashin and Gabel (1975) conducted experiment on evalua­
tion of rylosine as a sedative preonaesthatis agent in ticraaa, 

JCylasins administered Intramuscularly at dose levels of 2 mg/Kg 

was an effective sedative and pre-anaesthetic for tblsi^lsl 
sodium narcosis and haiothaee anaeothaoio. Cardiac and respi­

ration rates were decreased and transient cardiac arrhythmias 

occurred. The onset of action was rapid, that la at 5 min. 
and maximum effect was resulted after 15 to 20 min.

TWanty-cix uasodafced barcos were anaesthetised by intra­
venous administration of isylosino o»3 fefceralno (Muir st a^., 

1977). In a ll the heroes heart rate, rhythm, respiration rate, 
deep rectal temperature, aentral venous pressure, pulmonary 

arterial pressure, cardiac output, arterial and venous pH and
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partial pressure of blood eases were observed* '.Twenty-four 
animals wuro divided Into three groups* Xylarina (i,i mj/hjl 
followed by tateralno (2*5 ng/kg) a£tsr 3 te 5 rain, was given 
intravorjcualy to 19 horses* To the second group* ?r/laaine 
(1*1 ngAg) raised with Jtatsrairra(2»2 njg/JsgJwee given* To the 
third group xylaslne (1*1 rac/feg) followed by kat*air*
<6.6 rag/kg) was given* First sad escond grenp produced 
exoeUent analgesia sM light anaesthesia in all boroea*
Larger doses of Josteraino (6.6 ragAgS were accompanied by 
muscle treraors* rigidity* mydriasis, sweating* hypertension* 
tachycardia end laoraaosd rectal temperature.

Kurasr air3 aingh (1976) reported that Kylcsine is a seda­
tive end analgesic egont In sgulne surgery. The affect of 
xyiaaioe (2*5 mgAs* i/ra) was atudlod In 12 horses undergoing 
ralnar surgery under local procaine anaesthesia and in three 
normal controls* sedation lasted for about 30 min. in coo* 
trols end 45 min* in surgical caaas* These waa slight decrease 
in blood coll counts and haemoglobin concentration.

Locusts end Floras (1973) reported that after intravenous 
administration of sylaaine (average 2*34 rag/lb body weight)
In dogs* the period of induction waa 39 to 90 sec. There was 
reduction in heart rote (50K) respiration rate (36?!) and 
increase in bsdy tô poroturo (0*1 to 0*7*ei Drug produced 
hypnosis accompanied by analgesia and muscle relaxation,

ulnctanly (1974) reported the usa of xylazin* as a oantral 
nervous eystsa depressant In the dogs* From the clinic*! and
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experimental trials it oas Sound to tvs a good hypnotic, a 
nlld sedative and could be used as a sedative in doge.

Cardiopulmonary effects of syiesina in dogs was studied 
by Klido at ol. (197S), Effects o£ ssylanine veso date rained 
on arterial pH, arterial o2 prosoure, arterial carbonaioxide 
pressure, stroke volume and peripheral resistance in dogs. 
After intravenous administration of jylauina 1.1 mr/kg, arte­
rial pH, PaOg, PaC02 values shoved a change from the central. 
However, the drug did not produce a statistically significant 
decrease in heart rate and aortic flew, an increase in blood 
pressure followed by increase or decrease in peripheral resis­
tance was observed.

Lacuata and you (197S) conducted a preliminary study on 
the pss-anesatliotic value of xyleolne (aortspun) given intra­
muscularly In doge prior to thionylal sodium anaesthesia, 
xyiaoine uas given at a dose rata of o.S tag/kg Via to 3S dogs, 
sedation occurred after 6 to 11 min. Thisayloi sodium as a 
two per cent solution given to effect 10 min. after sedation, 
satisfactory anaesthesia was attained in 29 min. in snail 
doge and puppias tlio dose of thiaraylal sodium vas reduced by 
as mush ao 7S per eont.

Xyiaaine injected intramuscularly at 3 nsg/'kg in rat, 
rabbit, nnd dogs decraaeod tha number of erythrocytes, leuco­
cytes, percentage of lymphocytes and increased percentages of 
neutrophils (oh and tee, 1984).
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Omamogba (1935) reported tha use o f asylesltie Sat pse- 
saeflicstien In flogs* Xylazina (1 rag/fcg i/m) fiollowed after 

10 tain. by coflitm pentobarbital <10 tng/kg 3/vb producefl 

excellent norcosio, muscle rolaxafcion and analgesia to parait 

major surgery*

teouata anfl toon <1973) conducted a preliminary study 

on tha sedative effects ofi xyltxsine (Rempun) In cats. Xylasino 

prefluecd caflatloa la  cats when given at a dose rate ofi 1 mg/hg 

but caused vomiting. Tbo Induction tine was 30 to 90 sea., 

vomiting tlma l.S to 1.8 min. anfl the sedative effect lasted 

for 40 to GO min. after Intravenous administration and 25 to 70 

min. altar iatrosiuacular administration.

Colby a& cjl, <1934) flamonstrated tho emetic action ofi 

xylanine on tbs cbaoasoeoptar trigger Bans for vomiting In 

eats. xylaslno induced vomiting was eliminated in cats by tho 

ablation ofi tbs area posfcrema. I t  was ccftsludsfl that xylazine 

acts on chemoreeeptor trigger sona ofi the area pc3treraa and 

this action may be mediated by opiate type receptors.

Bvnahilisafcion ofi zoo animals was condustaffl by s>efle (1974). 

m  Isacbiligefl antelopes, gazelles and bovlnos with xylaaiae 

alone or followed by as combined with tetasalna.

Baa-imtaloglcal efifocfc ofi xylaalne in sactrioa canal was 

studied by Cuetor ot oĵ . <1977). Sylaaino at a fleso rate ofi 

0.27 and 0.51 mo/Jsg body weight produced adequate sedation 

far various procedures. Haeeietologlcsl anfl serum biochemical 

values fior ccaels rostrolnt manually were compared with these
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£cr camels restraint with xylaaine. Kylasina treated caiasls 

had lower valuoa fo r erythrocytes, haemoglobin and packed co ll 

volurao and higher blood glucooo concentration.

Evaluation o f Kyionina fo r chemical restraint o f captive 

astic wolves ims conducted by Philo (1970). Ijylaaina at dcoageo 

o f 2.7 to  3.9 mg/lsg body w igh t was administered to 23 captive 

wolves (ganls luoua). She optimal dosage wao comparatively 

high fo r  excited and socialised adults. Kean time to  In it ia l 

o f feet uae 23 tain, and mean tins to sternal recumbency was 

37 min. Maximum e ffe c t  was obtained within 15 min. Adequate 

sedation looted fo r 30 to  SO rain. Induction and recovery fraa 

anaesthesia treis omcoth and quiet.

ncngso (1979) oodatod Asian elephants with xylaaine.

Doses o f 100 to  300 rag o f a 10 per cent solution o f xylaaina 

satis factorily  sedated six elephants ranging from 150 to  255 era 

shoulder height. At th is dosage a l l  animals wore sedated in 

the standing position. The in it ia l  signs o f aedation ranged 

from 10 + 4 to  20 j  4 min. and tha e ffe c t  lasted from 60 *  8 

to  100 + 15 rain, Time taJssn from injection to  complete reco­

very ranged from 350 + 31 to 540 £  21 rain. Disturbances during 

induction delayed the onset o f action o f the drug.

I I . 3. Xylonina-ketaraina

Amend a ,̂. (1972) used xylasine pre-medication to 

olirainato rauecular hyportonicity in  cata during ketamina 

anaoatheoia. Twenty adult eats were injected with xylasine 

followed by ketamina hydrochloride intramuscularly. Tyl&zlm
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eliminated rousaular hypertoniclty* prolonged tho duration o£ 

analgesia at low doses o f anaesthetic and provided sedation 

o f sufficient duration to  cnsura quiet rocovary.

!\ two pan cent xylasine solution intramuscularly <0.5 rag/'kg) 

in  cate produced slight aodation. Ketanino <20 mg/kg) intra­

muscularly given 20 min. la ter produced general anaesthesia 

looting for 25 to SO rain. (Kart.at a l.«  1974). Thor© ware 

decrease in  body temperature, pulse rata* respiration rat© 

and volusao, erythrocyte counts and leucocyte counts. "Tho BCG 

Changes reported are attributed to hypothermia, hypoxia and 

parasympathomimetic e ffect o f xylasine.

Cardiopulmonary function was assessed in healthy sate 

given xylaBlne-katasaina combination <Allen et a l» , 1936).

Cardiac output* heart rate* stroke volume and cardiac index 

were significantly decreased.

Kavarro and Freedtaan <1975) conducted c lin ica l evaluation 

o f xylacina and kotamine hydrochloride fo r caesarean in dogs. 

Xylantoo did not quieten the puppies when used at a doaaga of 

0,5 to  1 mg/lb <0.2 to 0.U4 rsg/lsg) * but i t  provided sufficient 

analgesia and muscle relaxation to allow delivery o f tha l i t t e r .  

The pups so delivered war© not sedated. Katamino hydrochloride 

complemented tho o ffset o f xylosino and facilitated  completion 

o f surgery. Bowsvor, the combination produced satisfactory 

sedation.

Anaesthesia o f dog and cat with a combination o f katamino 

and xylaaino at a dose rate o f  15 «g/kg and 3 tag/kg



30

intramuscularly showed that the anaesthesia was or short 

duration (30 to 40 min.) but could b© prolonged 2or three 

hours by intravenous administration (HauSnan* 1970), Res­

piration slowed, comoal refiloiies were absent. Thoro wars 

no vomiting or convulsions.

hale and Bhokr (1933) conducted eKperimant on evaluation 

o£ ir/lacins as an anaesthetic agent in combination with pro- 

onaoothofcic drugs in dogs. 3 mg/leg body weight of aylasina 

combined with tri£luproraaaino (2.2 nvg), ohlorpromasine hydro­

chloride (1 mg) and dlocepsn (2 tag) respectively to each group. 

Bach drug is  administered prior to xylatino efitainistrsticn. 

Respiration rate decreased in a ll groups. Blood pressure 

lowered with adndniatration o£ proanoesthotica but iaproved 

olightly by xylaaina. Heart rate Increased in itia lly  with 

pro-anaeathofcic drugs, but significantly dropped afittor stylassino 

administration. Xyloalno caused slight increase in rectal 

temperatures.

Clinical studios o£ kotonine hydrochloride and xylaaina 

hydrochloride in domestic goats showed that the confoinafcion 

induced enaccthooia for a variety ©2 surgical procedures 

including laparctcny, anuoloation o£ eye ball, amputation o£ 

claws, obemsotonry and antorotonsr (Kumar gt g l . . 1976). Doso 

o£ xylaains and fcetesrairao used was 0.22 mg/teg body weight and 

11 mg/Kg body weight, respectively, although respiration rate, 

heart rate and rectal temperature ware daeeoassed. Shoy 

remained within normal limits. Surgical anaesthesia was
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maintained fo r  2.23 to  2.75 h. by euppleraentol increments o f 

teatanina or a mixture o f xyiasins and fcatcraine. skeletal 

tnusclo relaxation was good in  a l l  animals and recovery was 

smooth and uncomplicated»

Bygegairi and Mblukl (1904) reported that the duration 

o f analgesia in  shocp is  longest fey intramuscular administra­

tion o f ketamina and syiasino. Bosage o f tastanina and 

xylanine used cere 11 rag/kg and 0.22 rag/kg respectively. The 

same dosage was given fey intramuscular and intravenous routs, 

longest duration by intramuscular injections and least average 

analgesic time by intravenous administration.

white and nolrass (1976) conducted comparative study of 

Jcetamins and katamins-xylazine fo r  e ffec tive  surgical anaes­

thesia in rabbit. A dose o f 44 mg/Kg kctamino in  10 rabbits 

did not produce su fficient muscle relaxation fo r  ventral 

abdominal incisions. Meguato anaesthesia fo r  these operations 

were obtained with a combination o f 33 mg/kg ketaraine plus 

S rag/teg ayiasine which produced a sleep lik e  state lasting 

unto four hours and surgical anaesthesia fo r  20 to  75 min.

Tho combination o f hetamine and styleasine was tested in 

adult mice (Mulder and Mulder. 1979). The combination o f 

xyladno and ketasiina was prepared by raising 1 ml o f katamino 

(100 cvrt/ml), l  .ml o f xylasine (100 rag/ral) and 46 ml o f s te r ile  

water. For 30 g body weight 0.1 ml o f tho combination waa used 

to provide 50 rag/kg o f each drug. EJoted the time o f induction, 

duration and recovery, Keen induction time waa S rain. Mean
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anaesthesia for 8 min. Adequate anaesthetic level can be 
maintained tor 60 to 100 min.

Beverly end Varga (1903) reported the use of ketemine- 
diexapam and ketsaine-xylarlne coasbinatioa in Guinea-pig. the 

two combinations wsro used in the following dosages. 44 mgi'kg
a,tody weight Of tetaraine with 0.1 mg/kg ditapem and 23 oqA*3 

ketemino with 3 mg/kg xylaslne. The drugs were mixed and 
injected Intramuscularly. Both combinations abolished signs 
of pain from all animals. Recovery tine was prolonged with 
KGtoraina-jtyloaina than with katamine-SiasepsiB combinations.

Twenty-six adult horses were used to investigate intra­
venous anaesthesia by syiasine and ketemine (Muir g£.*. 197?). 
Xylaaine 1.1 mg/kg followed by rapidly 2.2 rag/kg katsmine pro­
vided quick, sofa and excellent analgesia end short duration 
of anaesthesia, Recovery was uneventful, larger doses o£ 
ketemine were unsatisfactory, larger doses of ketmine 
(6.6 mg/kg) following sedation with aylaaine (1.1 mg/kg) intra­
venously# irora accompanied by muscular tremors# rigidity# 
mydriasis# occulogyrio movements# sweating, hypertension, 
tachycardia end increased rectal temperature during recovery.

Pre-medication with xylaalne five minutes before or con­
currently with ketamine in horses give similar results but if 
intraval is more than five minutes between the drugs produced 
loss deep anaesthesia (Fisher# 19345.

Kuaor end Singh (1979) reported that fcatmine at 11 mg/kg 
intramuscularly preceded by xylaalne 0.23 ms'kg intramuscularly
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in calves produaed good surgical anaesthesia lesting for 
40 to SB min. There ware alight reduction In respiration 
rate, heart rats, end temperature during anaesthesia.

in calves kotamlne injected intravenously at 11 mg/kg 
had vary little effect on heart rate, respiration rata, 
arterial blood pressure, central venous pressure, blood gases 
and body tocsperature (Aouad e& ftl»» 1991$, Kyiotine at 
9.23 mg/kg intramuscularly caused a brief initial rise in 
blood pressure followed by deoseasa in respiration rata, blood 
pressure and oxygen tension, a combination of lcetsaina 
2,83 ng/kg and xyiasina 0,14 mg/fcg resulted in initial rise 
in heart rata, respiration rate end blood pressure. This low 
dose combination was affective in inducing surgical anaesthesia.

General anaesthesia produced by a combination of sylasin* 
and tetanine was evaluated In 24 cattle (Hbiuki, 1382), the 
drugs vers given intramuscularly or Intravenously either at 
10 min. interval or mixed together, xylatlne dosage vas 
0,1 rag/kg by both routes and bafeamina was given at 6 mg/kg 
intramuscularly and 2 rag/kg Intravenously, Mean recovery time 
ranged from 30,8 min. to 63 min. Duration of analgesia ranged 
from a mean of 9,3 min. at the coronet to a mean of 66 min. 
at the paralumbar fossa, fhiocular relaxation was poor. Heart 
rata normal, rectal temperature and respiration rsta varied.

The dosegaa of xylazirsa and JeetaralsM as a knock flora 
agent in lion ware 3 cxj/kg body weight for Jcataolna plus 
2.3 mg/kg body weight for sylazine (Koch, 1SB4).
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Treatment: of wound on the forollnsb of a lion (Panttiara 

iS2> under general anaesthesia was dona by Gaorga a&, a^. (1986), 

After securing the animal within the cage* K/lasine hydro- 

chlorida 10 p a r  cent solution 10 ml ( i .e .  at a done of 10 rag/3eg 

body weight) followed by atccpina sulphate 40 tag were injected 

intramuscularly. Tha animal assnsasd unsteady gait by the 

fi f th  min., stomal recumbency in another two min. and lateral 

rseumbsncy by tho 11th min.

when tetamine-jsylacino combination was administered, 

oaaoiB was observed in two out of three lions (Pantheeo leg) 

during induction and in a ll animals during recovery (Cheeran 

efea i., 1989).

Ketamina injected intramuscularly into deer mouse 

(Porcciyocua msnicuiatuo) at 100 mg/kg produced adequate general 

anaesthesia but inadequate analgesia. This deficiency was 

rectified  by combining kntamine and xylaslne both at 50 ngfkg 

(Silverman and Ingnam. 1986).

White et gl. (1937) studied the effect o f i/m adminiatra- 

tion of xylacine (0.25 rag/kg) , katamino (5.3 mg/fcg) and a 

mixturo o f xylasina 0.15 mg/kg and feetanslna <2,3 rag/fcg) on 

sedation, analgesia, cardiac end respiration rates, body 

temperature and rauaelo relaxation in dromedary camel. The 

mixture of Isoboraina and xylasina was superior to either drag 

used alone.

The surgical management of an wound on the tongua of a 

captive bonnet monkey under general anaesthesia using a
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conbinafcian of xylaeine (2 bsg/kg) and Jtataraine (6.25 rttgAg) 

was dono by George et g l. (1997). Both the drugs wore a&ni- 

nlstared intramuscularly. The animal was unsteady within 

three sainutoo and assumed lateral recumbency by fourth minute.

cheeran at g l. (1939) reported that out of 121 captive 

tnusth elephants tranauillisad and translocated. 94 elephants 

wore immobilised with sylaslne (100 mg/ton). 17 elephants with 

acoprcaasine and xylonine (50-60 mg/ton end 1,00 mg/ton). two 

alephanta with xylaalne and diesepam (100 mg/ton and 7 to 

20 mg/ton) and eight elephants with jsylasine and kotoialno 

(100 mg/ton each).

sr.4. Bstomino-xylaBine-yohisfisine

xyiasina sodation can bo antagonised by 4-aninopyridine 

and yohimbine (Hatch o& a l.» 1982). Groups o f fasted atrepi- 

nisod dogs o£ both ooxos ware given a standard dosage (2.2 mg/kg 

body weight) of jtylaclne intramuscularly. After fu ll sedation 

the dogs were given intravenous 4-aminogyridinc (0.3 rag/kg), 

yohimbine (0.133 rag/kg) or a combination of both, control 

group was given saline solution. 4-aminepyridino decreased 

the imgij walk time to 6 min. (saline treated groups 14.1 to 

17.8 min.) and total recovery time to 2.S h. Yohimbine 

decreased the walk time to 2.2 min. end total recovery time to 

0.4 h (saline- treated groups 0.0-2.7 h).

Complete immobilisation produced in dogs by ayiaaine- 

atroplne could be rovsrssd by 4-aminopyridina and yohimbine
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(Wallncr ot al., 1902). Crosa-brod dogs of both eoxsa were 
given intravenous injection o£ a standard dose o£ xyiasine 
(2.2 mr/kg). Khan fully sedated tho doga were given intra­
venous injection of o largo do3e of (0.5 mcy'kg) atropine 
sulphate, when fully imobiliscd the dogs wore Injected intra­
venously with saline (control). 4-aminopyridlne (0.03 tag/kg), 
yohimbine (0.12S ng/kg) or a combination of both. Itean walk 
tltno wore 73 min. for tho control, 25.4 rain, for 4-uainopyri- 
dins administered group, 8,7 min, for those given yohimbine 
end 4,8 rain, for those given 4-nminopyrldinB and yohimbine, 
fioen total recovery time was 3.B, 2.3, 1.1 and 1,6 h. respec­
tively.

Cronin £& al. (1903) reported that acepromaaine-xylasine 

sedation in doge can bo antagonised with 4-aminopyridine and 
yohimbine, stcndord dose range of icylasine-aoepromasina com­
bination was 2.2 rag/kg, 0.5 ne/kg seapeotivoly. Ios3 of 
righting reflex was conoiderod to be a point of maximum seda­
tion. These dogs were injected intravenously with 4-aminopyri- 
dine (0.5 sag/kg), yohirablnc (0.25 mg/kg) or a combination of 
4-aminopyrldino and yohimbine. Control group was given intra­
venously one ml salino solution, The 4-araineipyriaine, 
yohimbine and 4-arainopyridino with yohimbine reduced the wall: 
time from control value of 43.1 min. to 7.3, 4.4 and 1.9 min. 
respectively, increased heart rate was also observed in intact 
dogs given yohimbine. There wore increase in rate and depth 
of respiration.
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Yohimbine, an adrenoceptor blocking agent given intra­

venously <0.1 mgAg) in dogs antagonised bradycardia, but 

potentiated xylacina induced hypotension (Hsu et s i . , 1935) • 

Xylasina caused decrease in heart rate, ascocupanied by ainuo 

arrhythmia ana in it ia l iaorcaeo in arterial blood pressure 

which was followed by decrease.

Hatch and Such (1974) Sound that in eats anaesthetised 

with hot amine (20 mg/kg) intravenously, the duration of anaes­

thesia was reduced by amphetamine and yohitSbina. fsribulation 

time was net shortened by these drugs. & mixture o£ ®qpbeta- 

taina and yohln&ine, antagonised fcetsmirsa almost Iranediately. 

Kstamina induced cataleptic motor impairment was not antago­

nised by tho mixture.

waive cats war© used to evaluate tha effoefc o£ yohimbine 

an antagonist o£ xyiasisiQ (Hsu and lu, 1934), Wo intramus­

cular dosagoa o£ jtylaslno and Keteaiae (2.2  mg/fcg of xyiazine 

plus 6.6 tag/icg hftfcamina and 4.4 ragAg ofi jylasina plus 

6.6 rar/kg totnmins) caused approximately 60 and 100 min. ofi 

anaaatbesis respectively. whsa yohimbino was given 45 min. 

after Ketsmina administration, cats regained consciousness 

within throe minutes, They uara walking within 1 to 2 min. 

after regaining consciousness. Yohimbine reversed tha brady­

cardia and respiratory depression caused by jylasino. Yohim­

bine is  also useful for controlling the duration of xylaeino- 

totamioa anaosthaoia in cats.

Kitsman ga o l. (1932) reported that sylecine sedation eon
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be antagonised b/ 4-aminopyridina and yohimbine in cattle. 
Twenty-four cross-bred oteoro were injected intramuscularly 
with standard dosage range of xylasins hydrochloride (0.2 to 
0,3 mg/kg body weight). These animals were grouped into four, 
when sedated maximally, the first group was given isotonic 
saline solution {1 nil, i/v)* group I I  wae given 4-aminoyyri- 
dine (0.3 rag/kg• i/v)• group I I I  was given yohimbine <0,125 mg/kg 
d/v) and group IV wao given 4-sminopyridine plus yohimbine in 
the sane dose as abovo. The 4-aminopyri<51ne decreased the 
mean standing time from 94.3 min. to 73.4 min. yohimbine 
decreased tho mean standing time to 27 min. Moan total reco­
very time were not significantly decreased.

Xylasine (0.15 mg/kg) resulted In significant respiratory 
depression and decrease in arterial partial pressure in sheep. 
Yohimbine (0.125 mg/kg) produced a significant improvertant in 
partial pressure of oxygen in 50 min. and abolished tho para­
doxical respiratory pattom (Doherty et gl,., lags).

■Hie ability woo compared of tolocolino and yohimbine to 
antagonise xylasino induced central norvouo system doprosaion, 
bradycardia and tachypaoea, in nine ewes and five rams. Each 
ehecp cecoived 0.4 mg/kg xylaaine followed in 10 min. by 
2 mg/kg talasoline or by 0.2 mg/kg yohimbine. Xylaoino alone 
caused reoumboncy cor 41 +, 3.7 min. Tolooolina and yohimbine 
ohostenod the xylaolno induced rocumkoncy to 12.1 +, 0.9 and 
18.1 +, 1.5 nin. rospectivoly. Both tolazollno and yohimbine 
reversed bradycardia and tachypnooo (Hsu et £ l., 1937).
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Antagonism of xylasins and kstamine anaesthesia by 
4-ami.nopyridino in gelding was reported by iiiteraan oft at. 
(1984). Thirty-six geldings when maximally sedated were 
given oalina solution, 4-sminopyrldlne (0.2 mg/kg) , octoll 
dose yohimbine (0.075 mjfkg), large doaa yohiiahino (0.15 tar/kg) 
and 4-aminepyridino plus low done yohimbine. Groups given 
4-aminopyrldino aloao and email dose or large dose yohimbine 
alona produced a significant deoreaso in mean standing time 
(9.9 + 1.6 min.. 11.3 £ 7 min. and 10.6 £ 2.3 rain, respec- 
tivoly) compared with that of saline control group (24.3 ±
9.2 rain.). Moan total recovery time was not significantly 
different. 4-enir.opyridina plus small doso yohimbine and 
large dose yahirabina producod oigaificant decrease in moan 
Dtanding time oxtpared with that of the control (10.3 £ 2 rain, 
and 0.3 + 2.6 tain, respectively). Hie mean total recovery 
time was significantly larger in the combine antagonist group 
compared with that of the control.

Sclanidt (1983) reported a case of effective reversal of 
xylaeina sedation with yohimbine and 4-antinojyrlalna in an 
adult female elephant. A total dose of 1200 tag of xyiasina 
intramuscularly plus 600 rag intravenously (0,33 rag/kg) resulted 
in heavy sedation. After 50 rain, of sedation 42S rag of 
yohimbina and 1000 tag of 4-aminojyridine wera administered 
intravenously. The elephant was up and walking within S rain, 
of antagonist adrainlatcation.

Jacobson (1985) studied the offsets of yohimbine on
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combined scylaslna-ketarains induced sedation and immobilisation 
in juvenile African elephants. Twenty-two juvenile African 
elephants were given a combination of xylanine (0.14 ± 0.03 
ragAg of body weight) and ketamina (1.14 i 0.21 rag/kg) as a 
single intramuscular injection. Immobilised animal hod a nsan 
immobilisation tirao of 11.6 £ 6-9 min. 12 of tho 14 elephanto 
itaicbillsed with a single dose combination of xylaclne and 
kotemine were given yohimbine (0.13 + 0.03 mg/kg) intravenously 
and remaining two elephants ware allowed to recover sponta­
neously. The elephants given yohimbine had a mean standing 
tine q£ 2.4 4 1,1 min.

flenecker efc al. (1985) immobilised four captiva noose 
(Aloaa alee a), four raulo door toaoooilmis heiaocolnua) end five 
white tailed dear todoeolleua verclnlanus) with xylasino 
(0.63 to 1.29 mg/kg body weight, i/m). Kean induction time for 
moose waa 17 min. and for the deer, 14 and 10 rain, respectively. 
In thia study. maximal sedation of the moose and deer was 
reversed with auracessive injectlono (given Vv) of yohimbine

1)(0.15 rag/kg) and 4-eninopyridina (0.26 to 0.29 rag/kg). These 
produced eternal roeuitooncy to arousal intervals of I to 15 rain, 
and recumbency to standing or walking Intervals of 1 to 24 nin. 
The injections of tha reversal drugs produced marked increase 
in respiration rate and heart rate in tho moose and deer, without 
occurrence of muscle tremors or convulsions.

Jaaaup ofc £l. (1983) reported that ketaaino at a dosage 
of 5.0 to 14.5 rag/kg and Jtylasine 0.44 to 0.92 rag/kg were
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auffialent for effective intnbilicsfcicn In mule daer, nacufs- 
boncy achieved In 95 min. Annotator? time v«» 150 min. YohlHbii* 
at a dose rate of 0,135 mg/kg produced effective,reversal.
Hole dser became ambulatory in 1 to 17 min. (average 0,2 min.).

£££ect of yohlrabloa on Kylasino Induced immobilisation 
In whlta tailed deer was' studied by ttsu and shaarlsw (1984).
24 white tailed deer were given intramuscular Injections of 
xyleaine (3*8 + 1 rog/Isg). YahiRblna at various times were 
given to evaluate its effects ca xylasins inflated lmmoblllsa- 
tlon. In five control deer were given 3,7 + 1.2 rag of xvla- 
elne per kg. Onset of recumbency was 13 +  2  min. and the time 
of standing was 268 + 76 min. Tine for sitting after yohlnblne 
was 3 + 7 nin, and tho tiros for standing was 4 + 5 nin, Yohim­
bine also reversed the bradycardia and respiratory depression 
Induced by xylaalna.

Moch ot ol. (1985) reported that white tailed dear 
(Odoeolleus virolnlaiias) Immobilised with Iwtaatna hydro­
chloride (3,70 + 1.4 roo/!cg and 0.54 ♦ 1.99 mg/kg respectively) 
can bo effectively reversed by the adfcd.nlutrotlon of 0.09 to 
0.53 roE/kg of yohinfclne bydroahlorldo Intravenously. The deer 
raised their fteede with an average time of 2 min. The animals 
stood In 6 min. and walked away in 9.5 tain.

Ramsay g£ (1905) used yohimbine hydrochloride to 
reverse inmbtllssetlen of polar bears by tetatnlne hydrochloride 
end sylaalne hydrochloride, Single intravenous dose of yohim­
bine hydrochloride ranging between 0.029 and 0.193 mg/kg
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resulted in a median time of 10 min* to poat-injectlon recovery 
from ftateralos hydrochloride and sylaaine hydrochloride itaaobl- 
ii nation. Convulsions and nusclo twitching occurred in some 
animals. Median respiration rate and heart rate increased 
from 5 to 12 breathe pee rain, and Si to 79 per rain* respec­
tively.

Reversal effect of sylaeina by acteinistration of alkaloid 
yohimbine either alone or in combination with 4-azainopyridina 
in red deer has been studied by Mcbelvay and sintpson (1985). 
Intravenous administration of yohimbine (0.15 to 0.2 rag/kg) 
and 4-emlnoEyridina (0.3 to 0.5 my/Itg). The time elapsing 
after injection of reversal agent to adapt stomal racuabsney 
and the time for standing were noted. The natural recovery 
mean tiraa Sot standing ware 242 + 39.3 rain, after injection 
of antidote the recovery time were 14.9 £ 3.5 min.

Failure of yOhimbina to reverse katemlne has been reposted 
by lynch and Idas (1985). Miss adult female rhesus nor&nyo 
sere given an intravenous dose of either 0.5 rag/kg yohimbine 
hydrochloride or saline 19 min. after intramuscular administra­
tion of 10 mg/kg tetaraine hydrochloride. Thera was no diffe­
rence in tho duration of anaesthesia.

Krueger end seel (3.988) reported that yohlrablna failed 
to reverse icndbilisation in grey wolves, yohimbine (0.2 avg/Jsg) 
was given intravenously 15 rain* after immobilisation with 
Jcatamine (25 ragAeg). Although the aninsls given yohinSbin* 
raised their head significantly earlier then controls, there 
wes no differences in time taken to walk.
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Hsu e£s&. (1986) edminiatered styiaaina (21 rag/kg) and 
kataraine (45 agfkg) intramuscularly to 12 Sprague-Dswly rats. 
Anaesthesia lasted approximately £or 70 rain. There vas 
polyurea, bradycardia and bradypnoea. Yohimbine (2.1 mg/kg) 
was administered intramuscularly 20 rain, after rylaaina- 
fe-tamine Injection, Hats regained consciousness and righting 
reflexes within 10 rain.

Six tigers CPanthara ticeia ticrls) were immobilized 
five tiroas at two wae’i interval with betsraine at different 
dose levels. There were scute changes in hematocrit, chloride, 
potassium, glucose and bilirubin in blood. Yohimbine produced 
recovery within 4,8 rain. Yohimbine at 3 to IS rag/leg in adult 
tiger gave efifectlvo reversal oS SO to ISO rag of xylaalne 
(seal et ol., 19S7).

U.S. Buprenorphina
Taylor and Moulton (1034) conducted a study on post­

operative analgesia in dogs. Doga o£ many breeds were given 
pant03ocine (1 rag/kg), buprenorphine (6 jug/kg) and morphine 
(0.2 mg/kg) to control the poat-oparotlva pain after ortho­
pedic surgery. There ware significant deoseeeea in respira­
tion rata at 30 min. and 2 h< after buprenorphine and 4 h after 
morphine and psntaaccine.

in sane animal testa, iwpranorphine decreased the respi­
ration rate and Increased arterial PaCSj with decreasing 
arterial PaQg (Cowan et si., 1977a).
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Bupresiorphina showed a bolt shaped doss response curve. 
Increasing dosages produced increased responses end aster 
attaining e maximum response, still larger doses produced 
lessor activity than smaller doses (Heel at el.. 1930).

cowan e& (1977) found that bupronorphino reduced the 
heart rate* bat had no effect on arterial blood pressure in 
conscious rats and dogs. In cats buprenorphlns (0.10 end
1.0 ag/Hg) caused no major haemcdynamlc changes. With doses 
of buprenorphine greater than 0.10 msAsg the duration of res­
piratory depression becomes less. Ceiling effect occurred 
such that the maximum effects produced were less than those 
obtained with morphine.

Melon and Hall (1904) studied the effect of four Intra­
venous combinations, sylasino (0.7 mg/kg) and methadone 
(0.1 mg/kg), xylasina (0.7 rag/kg) end bupEenorphinQ (0.034 and
0.006 ag/kg and aeepromasina on ortorlal bleed pressure, cen­
tral venous pressure, heart rate, respiration rate and blood 
gasas wars studied in four ponies, with xylatlno-buprenorphine 
end xyiaaine-mathodone the onset of sedation waa rapid, onset 
of sedation after intravenous injoctlon c£ acepranasina 
bupronorphino was slower.

Piorey (1035) reposted that buprenorphine la an effective 
analgesic in both cat and dog. it is useful especially before 
orthopedic surgery or anal gland removal and have been found 
that it gives smoother post-operative period. I t  io used along 
with acatylpromasino intramuscularly to sedate dogs.
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Stceh (1985) reported the use ofi buprenorphino hydro­
chloride In combination with acatylproraasina in <3030 and cats, 
aa a promedieaiisnt, it dees not cause respiratory depression 
and untoward cardiovascular effects. Although tho analgesia 
props rtleo aco said to last aii: to eight hours, tto sedative 
e££eet lost over 18 hours.

Taylor (1935) reported that buprenorphi.no has sot® seda­

tive o££e&t and no excitement. Vomiting may occur in nan.

Somes respiratory depression is  soars* bat less severo than 

morphine.

Taylor and Kerrtaga (1986) conducted evaluation o£ ootao 
drug combinations for sedation in the dogs. Drug combinations 
used wore aeeptanasine-pethidine <70 pgAg and 3.3 mg/taj) 
aeopresnacine-bupronorphine (70 jug/lsg and 9 po/taj) and aca- 
psomaaine (130 |ug/Kg) alone. Tho degree o£ sedation, resis­
tance to manipulation, sensitivity to noise and response to 
pain were assessed. The combination 08 acspromaelno with 
buprenorphine or pethidine produced better sedation.

II.6. pentanceine

Davis and Sturm (1970) observed that the peak concentra­
tion o£ pentaeoolne were similar in all species except in cats 
in which peals concentration was higher. Sialosis, mydriasia, 
emcsis, polypnooa and contral norvoua depression wore tbs 
effects observed. In dogs profuse oalivation and diarrhoea 
were observed. Peak plasma concentration at IS min. in goats, 
dogs and swine and 60 min. in cat.
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Benitos and neutral (1973) observed tho effects of 
pentazocine In dog end cat. The analgesia properties were 
tasted In 20 dogs, which were given O.S, 1 and 2 mg/kg body 
weight intravenously and In 10 cabs which wore given 3 mg and 
4 rag/kg suboutanaausly. The results were measured ae a man 
time threshold for response to the application of a heated 
copper plate to the median aspect of tho thigh,

cooper and organ (1977) used six beaglea to compare the 
effects of pentaaoaine 13 mg and 30 tag for each dog, Both 
doses produced no adverse effects, but 30 tag dose produced 
adverse side effect after 8 h. and complete recovery In 12 h 
In both cases. Pentazocine at 4 mg per 'tvs. four times a day 
produced sedation, ataxia, slight salivation end Increased 
respiration. But 6 no/kg produced prostration and tremors.

Miner and iraoacco (1934) proved that pentazocine lsctate 
Is safe and effective analgesic in dogs suffering from pain, 
Intramuscular administration at dosages ranging from 0,75 to 
l.S mg/kg rapidly produced analgesia for three hours. Adverse 
reaction noticed was salivation.

Muir and Robertson (1985) Observed the visceral analgesic, 
cardiorespiratory and behavioural effects Induced by xylaxine 
(1,1 mg/kg), bufcorphanol (0,2 toe/kg), meperidine (1 mg/kg) and 
pentazocine (0,99 mg/kg) intravenously In adult horses with 
colic. Heart rate, respiration rote and man arterial pre­
ssure were Increased. The duration of visceral analgesia was 
long with aylazma (90 min.) followed by butorphanol (60 min.) 
end then meperidine and pentazocine (30 to 35 min.).



CHAPTER III

At&tetL&U and J/tztkodl



The experiments wore carried out In three different 

parts.

x rr.l. Determination of the GD-- xylaalne,
buprenorphino and peitoSScina in rats 
and mice

In the firs t  part, tea BDgg of tho throe druga namely, 

aylooino1, buprenorphino2 and peafcacooine3 uero determined 

using the thermal stimulus method of Dandiyo and Menon (1963) 

in rate and the ta il clip  csthod of Blanch! and Franceschlni 

(1934) in mice*

IIX .l.A . Thermal stimulus method in rata.

The method deoarlbed ty Dandiya and Manon (1963) was 

followed, Tha analgesiomater4 vo3 usea to aosees the analgesic 

effect in rate (ta il flic k  method). This has Nichromo wire 

which could be heated to tho required temperature and main- 

tainod by moans of host regulator. The current passing through 

the nichrosne wire is  indicated on tho ammeter which indirectly 

gives the temperature o f the wire, A jacket surrounds the

1. Rocnpun -  Xylaaino hydrochloride -  500 rag dry substance -Gayer Leverkusen, Germany.
2. Tidigosic -  Buprenorphino hydrochloride -  1 ml ampoule

containing 0.3 mg -  Tamil Nadu Dadha 
Pharmaceuticals Ltd., Tamil Nadu.

3. Eortwin -» Pentasocine lactato -  1 ml ampoule containing
30 mg -  Ranbaxy Laboratories Ltd., Dewas, M.p.

4. Analgesiometer - Techno Analgasiometer, Type tiB-l,
Tochno Electricals, Lalbagh, bucknaw-1.

MATERIALS AMD METHODS



38

Hichromo wire and water io  circulated through I t *  Tha upper 

surface o f tha jacket serves as a platform on which the t a i l  

oS tha rat can be placed. The water circulating through the 

jacket prevents tho platform from getting hooted up. This 

ensures that only that portion o f tho t a i l  which l ie s  just 

above tho hot wire is  affected.

The ammeter was cot to  four amperes so that tho heat 

produced in  tha wlcbromo wire was constant throughout tha 

experiment. The rat was leapt in a rat holder with only the 

t a i l  portion protruding out. Tho t a i l  was placed on the plat­

form so that the nlddlo portion o f tho t a i l  remained just above 

tho hot w ire, but without touching i t .  The reaction time was 

noted whan the animal responded with a sudden and character­

is t ic  f l ic k  or t a i l  l i f t in g .

Ten rate in  a group were taken fo r each t r ia l .  Tho rate 

were weighed and the dose fo r  each drug was calculated, h 

number o f t r ia ls  were conducted to  determine the maximum dose 

that evoked no response in  a l l  tha animals and tha minimum dose 

that evoked positive reoponso in 'a i l  animate in  the group.

The reaction time, that Is  the time token fo r  character­

is t ic  t a i l  l i f t  was measured to  the nearest o f the second before 

intraperltoneal in jection o f the drug, at 10 and 30 minute fo r 

xylaaine, 10, 30 min., 1 h, 3 h and 6 h fo r  buprenorphine and 

10# 30 min., 1 h, 2 h, 3 h fo r  pentazocine, normal reaction 

tin® was noted fo r  a l l  the rats before administration o f the 

drug. M l  the rats which waro not responding within 10 oec.
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wore discarded, The response was considered so positive 
when tho reaction time exceed tho normal reaction time within 
10 nin. and 30 rain, after introporitonool adminiatraticn of 
tho drug.

Tho experiment was first conducted on a trial group by 
injecting normal Galina solution at a rate of 0.2 ml per rat_ 
to serve as a control in each cot of experiments with diffe­
rent drugs. All the rats allowed negative response.

In order to aBoess the approximate effective dose of each 
drugj, six group of 3 rato each were tahen for eaeh drug and 
graded dosos of each drug wore injected into each group and 
the effects were noted.

After fixing tho ranga of effective dooo fcy the above 
trials* tha exporimant to otudy tho was carried out, 
using a batch of 10 rats each.

XXX.1.0. ?qil clin method in mice.
The method described by Bianchi and Trancssohni (1954) 

was followed in this experiment using mice. A email bull dog 
clarap was applied at the base of the tail. Tha clip should 
exert the optimum pressure on tho tail# i.e. which caused all 
tho control mice to respond by attempting to dislodge the 
clip. Tho oem clip was uoed throughout tho experiment.

Pivo minutes after administration of tho drug the clip 
was applied for 30 aec. untreated animals mode continuous 
efforts to dislodge the clip by biting. Analgesics cause the 
mice to bo indifferent to the clip.
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UnrsGponaivo mice were screened out by testing a ll oieo 

with the ta il d ip , those that <3X0 not commence continuous 

e ffo rts  to  rotnovo tho c lip  within 15 sac. were discarded. 

Hesponsive nice waro tested again Just before administration 

o f the drug. I f  no attempt to  remove the c lip  was roads at 

30th min. a fter administration o f tho drug, tho response was 

considered as positives.

The drugs wore injected intraparitoneally according to 

body weights. Tha strength o f tho drugs wore oo adjusted as 

to  give not more than a volume o f 0.2 ml per mice weighing 

average 20 g.

A group o f 10 mice wore injected with 0.2 ml o f normal 

saline per 20 g body weight to serve as control in each set 

o f experiments with d ifferen t drugs and the animals tested 

showed a negative response.

In order to f ix  the approximate e ffe c tive  doso range, 

d ifferen t groups o f two mica oach were tahon and each drug 

was administered in varying doses.

A fter fix ing the range o f e ffe c tiv e  dose by the abova 

tr ia ia , tha experiments to study wore carried out on tho 

follow ing lin es.

I I I .  1.A.a. EDf-Q o f bupronosphino in  rats.

hats divided into s ix  groups o f 10 each were used, each 

group wore given 0.0337S, O.OS25, 0.125, 0.25, 0.5 and 0.73 ag/3tg 

body weight o f buprenorphino intraporitonoaily and tha results 
wero recorded.
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x ts .l.A .b . nDjg o f ponftosocina in  rats.

Rats divided in to s ix  groups o f 10 each were used in 

th is experiiaant and were given 15, 20, 25, 30, 35 and 40 tag/kg 

body weight o f pentanoclne intraperitonaally and the results 

were recorded,

ZZZ.l.A .c. EDgQ o f xylasine in  rats.

F ifty  rats wero divided into fiv e  groups containing 10 

each and xylaaine was administered intraperitonaally at dose 

rates o f 0.25, 0.5, 1, 2 and 3 ragAg body weight to each group 

respectively and the results wore recorded.

UZ.1.B.&. EDgg o f taupronorphin© in mica.

Mice divided into fiv e  groups o f 10 each wore used in 

th is experiment. BaCh group was given 0.25, 0.S, 0.75, l  and

1.5 mgAg body weight o f buprenoxphlne and the results were 

recorded*

ZZZ.l.B.b, EDgQ o f pentaaoclno in  mica,

Sixty mice were divided into six  groups containing 

10 each end each group was given 20, 33, 40, 45, 50 and 

60 mgAg o f pontacocine respectively intraporitoneally and 

the resu lts were recorded,

z tz .l.D .c . EDg0 o f xylaainQ in  mice.

S ixty mice were divided in to s ix  groups each containing 

10 mice, Xylanine was administered at a dose o f 2, 4, 6, a,

10 and 12 mg/kg body weight to  each group intraperitoneally 

and the resu lts ware recorded.
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XXX.I.e. Statistical analysis.

Tha data vers analysed using reobit analysis
(Finney, lg0i),

XXX.2. Study of tho influence of buprenarphine, 
pentasccino and xyloaine cn tetaralne 
aaaosthesia in doge

III.2.A. ramerlnentel animal a.

Tuenty-four apparently healthy pariah dogs cfl either 
sea weighing 8-20 leg ware used Cor tho study. All the animals 
were housed separately in cages, under identical conditions 
oS Seeding and management. ,

These 24 animals wasa divided into.four groups of six 
animals oach and wore numbared.

Group a s a {1), a(2), a<3), A(4), A(5),and A(&)
Group B s B(l), 0(2), B(3)o B(4), 3(3) and 0(6)
Group C t C(l), C(2), C(3), C<4), C(5) and C(6)
Group B j D(l), D(2), D(3>, D(4). 0(5) and B(a)

Tho animals wora weighed bafora tha experiment end tho 
dose was calculated according to tho body woight. Ketamina5 
was administered alone intromuecuiocly (Group A) along with 
xyiasine (Group 3) along with buprenorphine (Group C) and 
along with pentasocine (Group d).
XII.2.B. Preparation o£ tho animals.

When tho animal was quiet, basal measurements of tempe­
rature, pulse and respiration wara taken and wonoua blood

3, Kotalar - Ketaaino hydrochloride so mg/ml -
Parke Davis Ltd., Bombay.
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was fcaton from tha saphenous or cephalic vein to study ha.oma- 

tological parameters.

A fter recording tho basal values. tho drugs wore admi­

nistered intramuscularly into tho thigh muscle so detailed 

heeoundere

Group A > Kttamina hydrochloride was administered at a 

rate o£ 20 mg/kg body weight (K)

Group B t Katamina hydrochloride 15 rag/Jsg was administered 

to  animals psotreatod with sylaeine hydroohlorido 

2 mg/'isgo 5 minutes bo£aro batamine (x-10

Group c i KQtamino hydrochloride 15 rag/lKj was administered 

to animals pratreatod with buprenaspiiina hydro­

chloride 0*03 tng/lsg 30 minutes prior to hotanino (B-K).

Group d i Katenina hydrochloride 15 mg/kg was administered 

to  aairaalo pretrcated with pQQtasoeine lactate 

2 15 minutes prior to Uofcaraina (P-K).

1ZZ.2.C. The main items o£ observation

2!S.2.C.a. Time oS stomal recumbency

zzi.a .c.b . C linical signs namely*

Disappearance o f reflates

Temperature

Pulse

Respiration

Z2I.2.C.C. Duration o f anaesthesia 

ZZZ.2.C.4. Regaining o f sternal recumbency
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111.2.C.Q. Moon standing tiraa 

iiz .2 «c .£ . Total recovery time

111.2.e .g . fleams gram

Total erythrocyte count

Total and d iffe ren tia l leucocyte count

Haemoglobin content

Packed c e ll volume

Observations were recorded fceCoro the administration o f 

drug and a fte r  at in tervals oS 5* 10, 15* 30* 45* 90, 120 min. 

and blood samples were co llected  before the crperlnant os wall 

os 39 min. and 24 h a fter the administration o f the drug.

Methods

The volume o f a ll  the drugs administered arc calculated 

based on the body weight and administered intramuscularly at 

the gluteal muscle o f dog.

Ill,2 »c .a . Tima o f induction.

I t  was calculated from the tin e o f administration o f tho 

drugs to  the time o f disappearance o f recta l reflorao in  the 

case o f rylaaino and time o f attainment o f sternal recumbent 

poature in  the ease o f ketanlns.

111.2.C.b. C lin ica l signs

Diaappoaranco o f corneal, palpebral sad pedal raflcsas, 

sternal recumbency were the c r ite r ia  fo r  deciding the onset 

o f anaesthesia.

The recta l temperature was recorded using the c lin ica l
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thorrrcnvetor, pulse rate la recorded by palpating tho femoral 

artery and the respiration by noting the choot movements.

xxs.2.c.a. Tima os regaining o f sternal recumbency

I t  was calculated fren the fcirao o£ administration o f 

the drug to  tho time o f tho regaining o2 sternal recurabant 

posture during recovery.

xxi.2 .c.<3« Duration o f anaesthesia

I t  was calculated from the fcirsa o f stom al recumbency 

to the time o f regaining o£ stom al recumbency.

XXX.2.C.O. Mean standing time

Xt was calculated from the time drug administration to  

the standing time.

IXS.2.C.2. Tima fear oonrpleto recovery

Xt was calculated hm i the time oS admtnictratJ.cn o f 

the drug to  the time at which tho animal is  steady on it s  a ll 

four linbs.

XXX.S.c.g. Haesaograro

Total erythrocyte counts to ta l and d iffe ren tia l leucocyte 

count and haemoglobin wore estimated as per tho heclmlque 

described by sohalm <1975). Paclrad c o ll volume was oafcimated 

following the method o f Wintrobe (1961).

XXI.2.D. S tatistica l analysis.

The data were analysed using CRD fo r assessing the 

differences vjifchin tho group and fo r comparing the groups, 

students *t* test were used.
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III.3. Reversal of anaesthesia using yohimbine
Third part of the study consisted of reversal o£ anaes­

thesia using tbs blocker yohirabino.
111.3.A. CKoorlatental animals.

For tblo 24 animals oithor oos weighing <5-23 leg) were 
divided Into four groupB each oonoloting of si* animals.

Group E I 'E(l), E(2), B(3)» E(4), n(5) and E (6)
Group F t F(l), P(2), F(3), F(4), F(S) and F(6>
Group G j G(l), G(2>» G(3), 0(4), G(S) and G<6)
Group H s H(l>, R<2>, 11(3), H(4), H(3) and H(6)

111.3.B. Preparation of the animal.
as In the second part of tho exparlmont, tetamlne, 

kstnraine-jsylaBine, Iteharaina-bupronorphlno and totaraine- 
pentazocine were given to groups R. p, g and u respectively. 
Fifteen minutos later yohinblno was given to each group intra­
muscularly. Dosage of yohimbine used wore 0.25 mo/Jcg to 
groups e, g and h and 2 mg/kg for the group p. Tho groups 
E, P. G and h were designated ae (K-Y), Vm v x ) , (B-K-Y) and 
(p-K-Y) respectively.
111.3.Q.a. Preparation of yohimbine colutien.

a lo ms/ml solution of yohimbine6 SKI was prepared by 
adding yohimbine powder to sterile water hooted and stirred, 
using a glass red, the mixture was not allowed to boll, but

6. Yohimbine - Yohimbine hydrochloride -sigma Chemical company, p.o. Dos 14508,St. hauls, KO 63178. USA.
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heated u n til the powder dissolved (Jacobson e t » 1935)*

221. 3.C. Main items o f observation.

Parameters recorded ware taanparatuse* pulso, respiration* 

haematology* regaining o f pedal re flex * regaining o f sternal 

recumbency time and complete recovery time. Tha methodology 

in  same os in  tha second part o f the experiment. She e ffe c t 

o f yohiabina on blood pressure was studied with the help o f 

J^pncgraph.

122.3,D, s ta tia tica l analysis.

S ta tis tica l analysis using the CRD fo r assessing within 

group differences and student's *t* te s t fo r comparison o f 

th is  groups with the groups in  tha second part o f tha experi­

ment.
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Data obtained during tho course ofi investigation are 

presented in  tables l  to  30.

x v .l.x .a . n>£Q o2 buprenorphino in  rata

The EDgg oS touprenorjihina irs rats (t a il  flic k  method) 

intraperitcneally was Sound to  be 0.25 + 0,084 mgAg 

(Table 1 end B lg.1). The duration ofi analgesia was 3 to  5 h.

XV.l.A.b. ofi pontaeocine in  rats

The results obtained by rat t o il  filieb  method indicated 

that the EDgg ofi pentazocine was 32.60 + 0,071 trig/log body 

ueight intraperitonoaliy (Table 2 and F ig,2 ). The duration 

ofi analgesia was 2 to  3 h,

XV.l.&.c. EDgQ o f sylazine (fo r  asialgoeia) in  rats

The EDgg ofi sylaaine fior analgesia was 1.424 + 0.229 mg/bg 

intraperitcneally (Table 3 and F ig .3 ). The duration ofi anal­

gesia was 33 to  43 min.

xv.l.B .a , EDgg ofi bunranoEphine in  mice

The EUgg o f buprenorphina in  mica (t a il c lip  raathod) was 

found to  be 0*9827 + 0.0751 mg/kg intraperitonoaliy (Table 4 

and P ig .4 ).

x v .l.B .b . edso ofi pentascoina in  mice

The results obtained by mica t a il c lip  method showed 

that the EDgg ofi pentasoeine in  mice was 48.50 ±  0,323 ag/kg 

intraperitoneally (Table 5 and F ig .5 ).
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ZV.a.B.e. EDgg o f Kylasine (fc r  analgesia) in mica

Tho o£ xylaEiise for analgesia Ctoil c lip  method) 

in  tniea was Sound to ba 7.S23 + 0.047 mg/kg introperitcneally 

(Table 6 and F ig.6).

In the second part oS the experiment tho infiluanse oS 

bupsenocphine, pontssoeine end ssylasine analgesia on kotomine 

anaesthesia in dogs was studied.

XV. 2,a. Average body woight oS the animals used were 

11.41 + 1.19 Ivji 9.83 £ 1.13 kg. 12.41 ±  1.11 kg and 10.92 + 

0.95 kg in the groups ft(K ), D(X-K), C(D-K> and D<P-IC) respec­

tive ly  (Tables 7. 10* 13 and 15).

IV,2.A. The drugs were administered to each group as described 

in materials and mothods. Ho untoward reactions during injec­

tion could be observed.

XV.2.C.0. sternal recumbency time

Average stomal recumbency tine was 4,33 + 1,20 min.»

4.17 ±  1,3 min,, 4.S7 + 0,61 min. end 4.67 + 1,2 min respec­

tive ly  in groups a(i<) , d(JC-k) , CO-X) end d(p-K) (Tables 7,

10* 13 and 16 and F ig.15).

IV.S.C.b. C linical signs

Hwra was catalepsy, rig id ity  o f the hood and neck, 

salivation, open eyelids, and fixed stare in group A(K).

A fter aylazins administration e l l  the eninalo vomited in 

3 to 5 min. Pedal reflex  lost in 7.33 + 1.20 min. Tho '



group C(B-K) and d( p-K) showed sa livation . Thors was seda­

tion  and sloopy sppoaranco a fte r  buprenorphine administration. 

Tho Jwtaraine induced convulsions worn absent in  group C(D-K).

In  group d(p-k) ,  them was sa livation , Holding movements, 

panting, escitteraont and staring looh. A ll tho animals In  this 

group wars producing whining noise.

Thors was sign ifican t reduction (P-tO.OB) in  recta l tempe­

rature at 45 and 60 min. in group A{K) and became normal at 

7S min. Tho group n(X-K), C(B-K) and d (p-:c) also showed signi­

fican t reduction {£><0.05) in  recta l toraporaturo (Tables s , 11, 

14 and 17 and Picj.7, 8, 9 and 10).
There was sign ifican t increase (P4.Q.05) in  puloo rate 

absorvod in  group A (K ), while tho pulse rate -showed a s ig n ifi­

cant dacrease (P< 0.Q5) in  group B(K-K). A transient increase 

in  pulse rate follcwad by decreooo was observed in  group C(B-K) 

and D(p-R) (Tables 8, 11, 14 and 17 and F ig. 7, 8, 9 and 10).

The respiration rate (per min.) shouod a sign ifican t 

reduction in  group A (K ), S(x-K) and C(B-R), whllo tho group D 

(P-K) showed no variations. The respiration becona shallow and 

rapid during recovery in groups a (k) , c(E-K) and D(p-K) and 

hence could not be recorded (Tables Q, 11, 14 and 17 and 

F ig. 7, 8, 9 and 10).

xv .a .c .e . Duration o f anaesthesia

Average duration o f anaesthesia was 45.67 & 3.67 min, in  

group A (K ), 79.83 + 2.45 rain. In group B(x~K) 0 42 + 4.39 min.
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In group C(B-K) and 29.3 + 4.22 tain, in  group d(p-K)

(Tables 7. 10* 13 and 16 and F ig. 15).

SV.S.C.d. Regaining ofi sternal recumbency

Regaining ofi sternal recumbency tiros was 50 + 2.09 tain., 

03.83 ±  5.29 min., 43.67 *  4.21 min. and 34.17 *  3.S2 min. in  

groups A00 • b(x-k) , c(Q-K) and D(p-K) respectively (Tables 7 

10, 13 and 16).

iV .2.C .e. Mean standing tine

Mean standing time was 72 + 6.98 tain, in  group a (K) .

106.17 + 7.0 tain, in  group D(^-K), 68.33 + 2.47 rain, in 

group C(B-K) and 62.5 + 3.82 rain, in  group d(p-K) (Tables 7, 

10, 13 and 16) ,

2V.2.c.fi. Total recovery time

Tbs to ta l recovery tinsa was 99.17 + 17,53 tain., 161.67 +

11.00 rain., 263.83 + 24.10 min. and 84.17 + 3,96 rain, in 

groups A(K)* B(JC-K), C(S-K) and D(P-K) respectively (Tables 7 

10, 13 and 16 and F ig. IS ).

tV.S.G.g. Haeraogram

The haemoglobin (g/dl) showed a sign ificant reduction 

(P<O.OS) in  group A(K) and B (:>K ), tut there wso no sign ifii- 

cant variations in  group C(B-K) and D(P-K) (Tables 9, 12, 13 

and 18).

The pacted ca ll volume (%) also ohcwod a signifilcanfe 

reduction (P<0.05) in  group a(k) and b(x-k) ,  vthilo there was
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no variations observed! In group C(E-K) and d(p-K) (Tobias 9,

22, 15 and 18}.
A 3Tha erythrocyte count (lO/nra) shoved slight reduction 

la  group A(X) and 3<x-K) while slight increase was noticed In 

group C(B-K) and D(P-K) (Tables 9, 12, 15 and 18),

3 3The tota l leucocyte count (10/rxr) wao significantly 

decreased In group a (k) and a(x-K), but there was no varia­

tion:) observed to group C(b-k) and a<P-K) (Tables 9, 12, IS 

end 18).

Tho results o£ the diSferential leucocyte count are 

presented in tables 9, 12, 13 and 18. Only the group D(S>-k) 

exhibited significant variations In d ifferen tia l leucocyte 

count.

to the third part o£ the experiment reversal o£ anaes­
thesia using yohimbine was studied.

IV .3.A. Average body weight o£ the animals used wero 14 +

2.28 log, 12,58 + 0.84 Sg, 13 + 1.59 hg and 11,75 ±  1.22 leg to 

tha groups E(R-Y>, F(x-K-Y), g(b-K-Y) and Itfp-K-Y) respectively 
(Tables 19, 22, 25 end 28).

XV.3.B. The drugs twra administered to the groups e(k-y), 
f(;w5-y) , g(b-K—Y) and d(p-k-y) as described to the matoriala 
and methods. tie untoward effects during administration os the 
drug could ba observed.

lv.3.C.a. sternal recumbency tine

Average stomal recumbency time wee 4 + 1.26 rain..
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2.17 + 0.40 min., 4.33 & 0.49 min. and 3.33 + 0.99 min. in 
groups e(r»y), f(X-k-y), g(s-r-Y) end k(p-k-Y) reopectivoly 
(Tablao 19, 32, 23 and 29 and Pig. 15) •

XV.S.C.b. Clinical signs

A ll fche animals produced salivation, convulsive move­

ments, panting type oS respiration and esoiteraant and hyper- 

aasthasio during recovery. i’o variations in rectal feasparature 

could ba Observed, ties pulac rate and respiration rate showed 

a significant increase (P<0.05) by e ll the groups (Tables 20,

23, 26 and 29 and Fig. 11, 12, 13 end 14).

W.3.c.c. saturation oS anaesthesia
Average duration of anaesthesia m e  34.33 ± 1.Q5 min..

17 ±  1.15 min., 33.67 + 4.37 ain. and 35 + 5.79 min. in groups 

E(K-Y), P ( x - K - Y ) , G(B-K-Y) end H(P-R-Y) respectively (Tables 19, 

22, 23 and 28 and Fig. 15).

3tV.3.C.d, Regaining o f sternal recumbency tiras

Regaining ofi sternal recumbency tine was 30.33 i  1.67 min. 

in  group E ( f w r ) ,  39.17 ±  2.33 min. in group f ( x - : < - y )  , 40.03 +  

4.72 min in group g(b-K»Y) and 40.33 *  3.14 min in group H 

( P - K - Y )  (Tables 1 9 ,  22, a s  and 38) ’

XV.S.C.e. man standing tire

Mean standing time was 109.17 + 17.38 min., 82.5 ±  12.09 min

53.33 +  4.77 min. and 90.33 ±  6.31 tain, in groups E ( b - y ) ,  

f ( x - k - Y ) . G(B-B-Y) and H<P-K-Y) respectively (Tables 19, 22,

25 and 28).
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IV.3.C.S. Total recovery time

Maan total recovery tiae was 138.33 + 18.33 rain. In 
group e (k-y}» 102.5 + 11.83 min in group F(J6-K-Y). 75.83 + 
7.12 min. In group G{B-EM?> ana 129.1? £ 3.S4 min in group H 
(P-tVY> (Tablaa 19, 22, 23 ana 28 ana Fig. 13).

IV. 3.e.g. Ha«nogram
There was no variation in  haamoglobin# pasted c o ll volirra 

ana to ta l erythrocyte count. Tha to ta l leucocyte count showed 

a sligh t inoroaso by a ll the groups. The di££orcntial leueo- 

oyto count <3ia not show much variations (Tables 21, 24, 27 
and 30).
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COKPARXSOB OP GROUPS A, B, C. D, WITH GROUPS E, F, G» B,

XV.4.A. Comparison between group A and croup n.

stom al recumbency during onset 4.33 + 1.20 rain. and 

4 ±  1.26 min. In  grcupo A and E respectively (P ig .IS ).

A sign ificant reduction In recta l temperature noticed at 

43 and 60 tain* in  group a, while there was no significant 

variation noticed in  group e .

A sign ificant increase In pulse rate noticed throughout 

the experiment in  group A and group E.

A sign ificant decrease in  respiration rate was? noticed 

a t 30 min. in  group A, while there was no variations in  res­

piration rate noticed in group E,

Duration o f anaesthesia wse 45.s? ,+ 3.67 min. and 34.33 ±  

1,65 min. in  group A and 3 respectively. There woo alight 

reduction in  duration o f anaesthesia in group E (P ig . 15).

Time tafcon fo r regaining sternal recir&enqy wa3 SO ±
2*89 min* in  group A and 38.33 + 1.67 rain, in  group E. There 

wee sign ificant reduction in  regaining o f sternal recumbency 

time in  group E.

Standing time was 72 *  6.90 tain In group a and 109*17 + 

17.50 min. in  group B* There was aligh t increooe in  standing 

time noticed.

Total recovery time was 138.33 ±  18,S3 min. in  group A 
and 99.17 ♦, 17.58 min in  group 3, Prolongation o f to ta l 

recovery time noticed in group R (p ig . 15).
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A significant decrease in  haemoglobin content «a « noticed 

in  group a ,  -while there was no variations in haemoglobin con­

tent in group E.

A alight reduction in paatasfi ca ll volume, and tota l 

erythrocyte count in group A, while there -was a alight increase 

noticed in both tho parameters in group E.

Total leucocyte count also etscued a tendonay to decrease 

in  group A, but a slight increase noticed in  group B.

A alight increase in  neutrophil count and decrease in 

lymphocyte count noticed in group A, but there vaa no varia­

tions observed in the above two parameters in group 0*

no variations in eosinophil count noticed in group a and n. 

IV, 4 .B. Comparison befcwaon erouo n and F.

Tho animals attained sternal recmrbency at 4.17 ±  1.25 tain, 

in group 5 and 2,17 *  0.40 min. in group P (F ig,15),

Thera was a significant reduction in  rectal temperature 

at 45, 60, 73, 90 and 130 tain, in  group B» while fchora was no 

significant variations noticed in the group P.

Thera was a significant reduction in  paisa rate noticed 

throughout tto# anaesthesia its group b» but, there was a signi­

ficant increase noticed in group F«

Respiration rate per min, significantly ddexcaoad at 

5, 10, 15, 30 and 45 min, in group s , but there was a slight 

Increase ncbiaad a fter yohimbine a&iiniotrafcion in group F»
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Tha duration oS anaesthesia was 46*83 + 3*00 rain. in 

group B and 33.67 * 0*71 rain in group F. a statistically 

aignlfiicanfc (P< 0.05) seduction in duration o€ anaesthesia was 

notices in  group f  (F ig *  is ).

The regaining oS eternal recumbency tine was 83.83 +
3,20 tain, in grains 3 anS 39.17 + 2.39 rain, in  group V* A 

significant ( P <  o.osi reduction was obsorvea in  group P .

Tha standing tirao woe 106.17 + 7,00 tain, in group B and

52.5 + 12.09 min. in  group F. There was alight reduction in 

standing time in the group P.

The total recovery tine was 161.67 + 11.00 min. and

102.5 + 11.88 rain, in  group B end P respectively. Tftare was

a significant reduction (P< O.OS) noticed in group P (Pig. IS ).

The haemoglobin content showed a slight decrease at 

30 rain, in group B, while ouch a docraaso io  also shown 'ey 

the group P» eventhouah with a slight Imprcverjent.

Tha pacfed ce ll volume also decroeaod at 30 rain, in 

group B, hut them was a very slight decrease noticed in 

group P.

The total erythrocyte count showed a slight decrease at 

3} rain, in  group B. The group F also showed a slight decrease.

The total leucocyto count decreased considerably in 

group b, hut, i t  increased slightly in group p.

There was no variations in neutrophil count, in group B, 

while there waa elight increase noticed in group P. There was
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no variations in  lymphocyte count in  group 3, while there was 

Blight reduction in lymphocyte count noticed at 33 rain.

Tfosro was no variations in  oosinqphil count in  group B 

and F.

IV.4.C. Comparison botocon croon C and group G.

The overage stom al recurabeocy tiraa was 4.67 *  0.61 min. 

in  group C and 4.33 + 0.49 min. in  group G {P ig . 15).

The recta l tenperofcure showed a sign ificant decrease 

(PC 0.05) frm  75 to  180 rain, onwards in  group c , hut there 

was no variation in  m etal temperature noticed in  group g.

Tho pulos rate chawed no variation in  group C* while a 

sign ifican t increase (PCO.OS) noticed at 30. 45 end 60 min. 

in  the group o ,

A sign ificant decrease (p c 0.05) in  respiration rate 

noticed in  group a, while there was a sign ificant increase 

in  respiration rate a fter yohimbine administration,

Tho duration ofi anaesthesia was 42 £ 4.39 min. in  

group C and 35.67 + 4.57 min in group G. There we3 a sligh t 

reduction noticed in  group o (P ig . 15).

The tiraa fo r regaining sternal recun&eacy was 46.67 £

4.21 min. in  group C and 40.83 £ 4,72 rain, in  group G. There 

was a s ligh t reduction noticed in  group G.

The standing time was 68.33 £ 2.47 min. in  group C and

58.33 £ 4,77 rain, in  group G, A aligh t reduction in standing 

time was noticed in  group G,
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The to ta l recovery tlma was 265.S3 + 24.10 tain. In 

group C ana 73,33 + 7.12 nin. in  group C. There was a sign i*

£ leant reduction (p< 0,055 noticed In  group G (P ig . IS ),

A a ligh t decrease in haemoglobin content noticed at 

30 rain, in  group c » while there was an increase in  haemoglobin 

content noticed in  group o«

There was a sligh t decrease in  packed c e ll volume noticed 

at 30 rain, in  group Ce while there was considerable Increase 

in  pocked c e ll volume in  group G»

There wao no sign ificant variation in  to ta l erythrocyte 

count observed in group C as c o ll as in  group G.

The to ta l leucocyte count aloo showed no variations in 

the group C ao w ell ao in  tha group G«

The neutrophil count showed a eignifiicant decrease 

(p<dQ.Q5) at 30 rain, in  group c , but there was no variations 

noticed in  group g .

The lymphocyte count showed a sign ificant increase 

(p< 0*03} at 30 min. in  group c , tut there was no variations 

observed in  group G.

Thera wao no variations in  eosinophil count observed in 

group C as w ell as in  tho group c .

XV.4*D. Comparison bstween tho group D and tl.

Tha sternal recumbency time was 4.67 ±  1*28 nin. in 

the group D and 5.33 £  0.99 rain, in  the group H (P ig . 19).



60

Tho rectal temperature showed a significant increase 

at 90, 120, ISO en3 190 rain. while there was no variations 

noticed in  tho group ii*

Tho puloq rats per rain, showed no variations in  the 

group while these was significant increase (p < 0.0S) in 

pulse rate observed a fter yohimbine administration.

Thero was no variations in tha respiration rate in the 

group D, but there was significant increase (P-CQ.05) noticed 

after yohimbine administration.

The duration o£ anaesthesia was 29.5 ±  4.22 min, in tha 

group D and 33 ♦ S.79 min. in  the group H. Tha ra was a slight 

increase in the duration o£ the anaesthesia in the group H 

(Pig. IS ).

The tins for regaining of tha eternal sccunibsncy was

34.17 + 3.32 min. in the group D end 40,33 + S.14 min, in the 

group H.

The standing t ire  was 62.3 ±  3.S2 min. in the group D and

90.33 *  0.31 min. in tho group is* There was significant 

increase (P< 0.03) in  standing time observed in group 13.

The tota l recovery time was 04.17 * 3,96 min. in tha 
group D and 129.17 + 5.34 min. in the group H« There was a 

significant increase (P<Q.Q5) in tota l recovery time noticed 

in the group H (P ig. 15).

There was no variations in haemoglobin content observed 

in  group d as wall eo in group ru
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The packed c e ll volume chewed a s ligh t increase at 30 min. 

In  tho group D aa w ell as group u.

Thors wao no variation  in  tha to ta l erythrocyte count 

in  both the groups <D and si).

The to ta l leucocyte count also showed no variation  in  the 

group d and H*

The neutrophil count showed a sign ifican t decrease 

(P^O.OS) a t 30 min. in  tho group D, while thsro was no va ria ­

tion  noticed in  tho group tU

Tha lyn^hocyte count showed a sign ifican t inareoaa 

(p< 0*06) a t 33 min. in  the group D, w hile tho re was no signi­

fican t variation  noticed in  tho group H.

There was no variations in  eosinophil count noticed in  

tha group d ao wail 03 in  tha group iu





'Fable X* EDgQ o£ taprenosphXaa Xa rats

UOES log dose
number
of

animals
Positive
response

negative
response

emulative emulative 
positive negative 
response response

Total
percentaga 

of
cumulative
response

0.03975 2.5833 10 0 10 0 28 28 0

0.0673 2,8293 10 3 7 3 ia 21 10.71
0.125 I.G9S9 10 S 5 B n 10 23.57
0.23 T, 3979 10 5 4 14 6 20 50
0*5 T.6990 10 8 2 22 2 24 78.57
0.7S 7*8731 10 10 0 32 0 32 114.29

bd q̂ of iMprenarphins in cats ® 0.25 + 0.034 tag/kg body weight

c*



Table 2* EDS0 ofi pentaBoeine in rats

Dose bog dosa Humbsr o f 
animals

Positive
response

Negative
response

Cumulative Cumulative 
positive  negative 
response response

Total
Percentage

o£
cumulative
response

IS 1.1761 10 0 10 0 31 31 0

20 1.3010 10 2 a 2 21 23 6.45

25 1.3975 10 4 6 6 13 19 19.35

30 1.4771 10 3 S 11 7 18 33.48

35 1.3441 20 8 2 19 2 21 61.29

40 1.6021 10 10 0 29 0 29 93.54

EDgg of pentazocine in rats ® 32.60 + 0.071 mgAg body weight



Table 3. ed^j of asylasina in rats

Cose tog dose itaabar o f  
aniraala

Positive
response

negative
roanonca

CisixslativQ em u lative 
p ositive  negative 
response response

Total
percentage

o f
cumulative
response

0*25 1.3079 10 0 10 0 24 24 Q

0*5 T.G990 10 3 7 3 14 17 la .s

1 o*ooso 10 S 5 B 7 15 33.33

2 0.3010 ID 8 2 m 2 18 66.06

3 0.4771 10 10 0 25 0 25 108*33

E£>5q o f  ijylasina in  ro ts  «  1*424 ♦  0.229 rag/fcg body wsigbt



Tablo 4. EDgQ o£ buj^onorphina In mtssa

Dose bog <3ooe Nmber o£ 
animals

P os itive
response

Negative
response

Cumulative Cumulative 
p o s itiv e  negative 
response rospoas©

Tota l
Percentage

o£
cumulative
response

0.25 T . 3779 10 0 10 0 25 25 0

0 .5 7.6990 10 2 3 2 15 17 8

0.75 7.8751 10 S S 7 7 14 28

X 0.0030 10 8 2 15 2 17 60

1.5 0.1761 10 10 0 25 a 25 100

cd^ o2 fcuprenorptiine In mica ■» 0*9827 + 0*0753, rag/kg body weight



Table S. EDSf> of poatasoain© ia mica

Dose log  dose Nurriber o f 
animals

P os itive
response

Negative
response

Cusmlativoasaalativo 
p o s itive  negative
response response

Tota l
Percentage

a£
cumulative:
response

20 1*3010 10 0 10 0 32 32 0

30 1.4771 10 2 0 2 22 24 6.25

40 1*6021 10 4 6 6 24 20 16.75

45 1*6532 10 5 5 21 6 29 34.33

50 1.6090 10 7 3 10 3 21 56.25

60 1.7702 10 10 0 23 0 28 87.5

of pentazocine in mice &  48* S3 + 0*323 mg/kg body weight



Table 6* EDg0 g£ xylasino in mice

Dose dose Uizntor off 
animals

p o s itiv e
response

raagative
response

Cumulative
p o s itive
response

Cumulative
negative
response

Tota l
percentage

o f
cumulative
response

2 0.3010 10 0 10 o 27 27 0

4 0.6021 20 3 7 3 27 20 11

6 0.7782 20 5 S 8 20 28 29.63

8 0.9031 30 7 3 IS 5 20 55.55

10 1.0030 10 3 2 23 2 35 85.29

12 1.0792 10 10 6 0 33 122.22

EDgQ of xylasins in mice »  7.523 + 0.047 oe/isg body Height



Table 7. Effect of intramuscular administration of feetaraine <20 mg/kg) in Dog**
sternal recumbency, duration of anaesthesia, regaining of eternal
recumbency, standing time and total recovery time

Animal
HO,

EoSy
weight

<kg)

s tom a l Duration Regaining 
reeurahescy o f  eanaes* o f  stern a l 

(sain.) th es is  recumbency 
(mln«> (n in *)

standing
time*
(m in.)

To ta l
recovery

tim e
(m in.)

o th er observations

A l 8 10 35 45 65 80 sh iverin g o f head and 
neck region* R ig id ity

A2 10 3 47 SO 67 90 o f the tirascleo o f head 
and neck. Head turned

A3 IS 3 57 60 105 135 to  one s id e- tick in g  
movements. A ll  the

A4 IS 5 35 40 60 70 re fle x e s  present* 
starin g lock* convul­

AS 10 2 48 50 60 100 s iv e  movement in  two 
anim als, profuse

AS 10,5 3 52 55 75 120 sa liv a tio n . C urling 
o f the tongue

Mean 11*41 4.33 45.67 50 72 99.17
+S.E* +1,19 +1.2 0 +3.67 +2*89 +6.98 +17.53

Cv03



Table 0* s g fe e t  o£ intram uscular adm in istration  o£ festamino (20  tag/kg) In  Dogos 
Temperature* pals© and re sp ira tio n  
(Mean + S.C.), a «6

Parameters In te rv a ls  (m inutes)

and un its
0 S 10 15 30 45 60 75 90 120

Temperature C0̂ ) lo i.T ?
5p*so

101.32
+0.G9

101.53
+0*13

101.27
+P.18

1 0 2 .1  200. 6* 
+9.38 £>.28

100.77*
+0.26

101.53
+0.39

101.73
+0.14

102.07
+p.27

Pulse/rain* 99*67
+3.30

131.33*
+3.30

134*
+7.85

125.33* 244.67* 141* 
+7.89 +3.92 +4.84

137*
+9.20

133*
+8.76

121.33*
+6 .0

116.5
+0.23

PvQspiration/rain* 32.33
+2.55

26.33
+1.36

24
±2.58

24*
£3.39

«. «■> ** *

*  S ign ifica n t a t  51& lo v a l



Tabia 9 . E ffe c t  o f  intram uscular adm in istration  o f  Jcetaralne (20 rog/foj) in  Dogss
Haemogma
(m an £  3 .E .), a «■ 6

ParasKstero and u n its
In te rv a ls

0 30 rain* 34 h

Haemoglobin (g/<31) IS  *  0.82 12.3 £  0 .43* 15 £  0 .86

Padssd c e l l  volaras (&> 46 £  2.74 39.G6 £  2 .17* 45.65 £  2*69

T o ta l ery th rocyte  count 
U 06/om3> 3.06 £  0 .48 6.42 £  0.44 7.85 £  0.S3

T o ta l leucacyta count 
tto3/raa3)

15.60 £ 0 .5 4 12.06 £  1.13* 14.63 £  0.52

KmafcEophil {& ) 64.33 £  3.04 69.5 £  2.72 64.33 £  2.91

Lymphocyte (ft) 30.33 £  2.33 2S.17 £  1.89 29.67 £  2.59

E osin oph il (%) 5 £  0 .80 S. 33 £  1.04 & £  0.59

* S ig n ific a n t a t  5 ?£ le v e l



Table 10# Effect of intramuscular afioinistrafeicn of Jcotomine (15 n>s/3«g) sod syla3lo3
(2 mg/fcg) in Dogs? Sternal recumbency* duration of anaesthesia, regaining
of sternal recumbency# standing timo and total recovery time

Anim al 30% stern a l U uratioa Regaining stand ing T o ta l
tJO* weight secnmbancy o£ anaes- o f  s tern a l tim e recovery o th er obsarvationo

(ftg) (m in .) th os ia
(m in*)

recumbency
(m in*)

(rain*) tim e
(m in .)

B t 8.3 2 78 80 103 180 A ll tha animals vomito*

82 8 3 73 73 as 120 w ith in  3«5 rain* a ft e r  
sy lan ln e ad n in lstra*

83 8.5 S 95 100 130 17S felen* Pa lpabral end
34 8 2 68 70 90 180 corn ea l r e f le x  p ers is t. 

Pedal re fle x , lo s t  In
BS 15 3 97 100 120 135 7*33 + 1.20 m inutes.
Efi 1 1 20 68 78 107 180 One animal showed 

excitem ent during 
recovery .

Mean 9.83 4.17 79*93 83,83 106.17 161*67
+ S.B* &1.13 +1.25 +2.4S +5.29 +7*00 +11*00



Table 11* Effect of infcrmascular administration ot kefcamine (IS ng/kg) and x l̂aslno 
(2 mg/kg) in Dogas Tefijporafcose* pales and respiration 
(Mean £ S.S.). n ■ 6

Parameters and units
intervals {minutes)

Tonjpsratare C*p)

Pulse/rain.

Respiration/min*

102*6?£0.14
120*33

34*33 18.67®

10 IS 30 45 60 75 90 120

102.1 102 101.77 100.87* 100.5* 99.72* 99.53* 97.63*
£0.21 £5*27 £3.22 £3.36 £3.33 £3.47 £>.42 £1.65
92® 91.67* 89.33* 79.17* 76.03* SI.67* 77.67* 76.67*
£4.62 £6.44 £6.61 £5*65 £5.21 £3.83 £5.43 £6*1
13* 10.66* 11.5* 23.66* 28* 33.83 35.66 32.67

£4.09 £1.74 £1.66 £2.59 £1.62 £4.53 £3.81 £4.18

* Significant at 5% level



T a b l e  1 2 .  E f f e c t  oS i n t r a m o c u l o r  a d m i n i s t r a t i o n  o f  t e e t s m l n s  ( I S  xi'g/lcg) a n d  
s ^ l c s i a t  ( 2  fsg/Jcg) i n  E o g a s  Haefflogrsia

(man £ s.E*) * a »  6

interval
Parameters and units 'T,rr™ L“' " 11    1 1 i r "

0 30 rain 24 b

HaQTTRagloMn (g/<31) 15.09 £  1.09 12.83 £  0.81* 14.75 £  1*09

&QGltM c e ll volume (ft) 46.3 £ 2 .6 4 39.17 £  2.99* 45.83 £  2.75

Tota l erythrocyte count
( IQ^/re^) 7-89 £  0.52 6.27 £  9.33 7.69 £  0.51

Tota l leucocyte count 
(loVmm3) 16.07 £  1.39 12.68 £  1.61* 15.95 £  1.73

Koutzpphil (&) 67*83 £  2.S2 66*33 £  1*52 68*5 £  3.23

i^sphecytQ {% ) 25*67 £  1.99 27.17 £  1.50 25.83 £  2.S2

Eosinophil <*2) 6.5 £  G.B9 6.3 £  1.12 4.67 £  1.02

* S i g n i f i c a n t  a t  B% l e v e l

Srf



Table 13* Effect, of intramuscular administration of ̂ stamina {IS mg/kg) and buprenorphine
<0*03 cvg/Jsg) in Doges sternal recumbency* duration of anaesthesia* regainingof sternal reoumbeocy* standing time and total recovery time

Animal
do*

Body
weight
tkg}

Sternalrecumbency
(min.)

Durationof ansas- 
thesis (rain.}

Regaining of sternal
recasboncy

standing
t&m{sain.)

Total recovery 
time Cmin.)

other observations

81 10 3 52 55 70 240 Salivation started in 
about 3 to 10 min. inG2 is S 40 45 65 315 all animals after tjoprsnorphine admini­83 10 5 53 60 75 210 stration. Respiration 
became panting. Tre­B4 12 7 38 43 75 220 mors and convulsions 
absent* All theBS 16*5 S 25 30 60 360 reflexes note persist­
ing* sedation* sleepyD6 11 3 42 45 65 250 appearance and drooping 
of head after touprcnor-

Mean 12.41 4*67 42 46.67 63.33 265.33 phlne* Sleep for 3 to 5 hours*£ S.B. £3.61 £4.39 £4.21 £5.47 £24.10
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Table 14. Effect of Intramuscular administration of ketamine (15 mg/kg) and buprenorphine (0.03 mg/kg) in Dogs 
Temperature, pulse and respiration 
(Mean + S.E.), n = 6

Intervals (minutes)
and units 0 5 10 15 30 45 60 75 90 105 120 150 180

Temperature (*F) 101.67
+0.36

100.67
+0.30

100.5
+0.30

100.7
+0.27

101
+0.40

101.03
+0.40

100.9
+0.36

100.4*
+0.47

100.13*
+0.44

99.33*
+0.40

99.07*
+0.41

99.32*
+0.49

99.57'
+0.49

Pulse/min 97.33
+5.74

103
+6.63

116.33
+9.36

106
+8.78

105
+8.24

85.5
+6.88

92.67
+8.56

95.67
+7.56

92
+8.70

83.33
+4.99

84.67
+5.63

01.66
+8.88

79.83
+8.81

Respiration/min. 46
±3.06

29*
+1.77

20.67*
+2.35

27.67*
+2.60

36.67*
+4.J9

33.33*
+3.17 - - - - - - -

* Significant at 5% level

.3Oi



Table IS* Effect of intramuscular administration of Ssetamin© <15 rsg/Isg) and bupreaorthine (0*03 mg/bg) in Dogs* Hasrsogra©
(M aan  £  s . E . ) ,  a  *= 6

Parameters and units I n t e r v a l

O 30 rain- 24 h

Haancglchin (g/di) 15.25 £ 0.70 14.33 £ 0.05 13.17 £ 0.53
Paefed coll volume (ft) 44*33 £ 1.76 42.S £ 2*54 44.17 £ 1.19
Total erythrocyte count 7.SS 4- 0.33 7.44 * 0.32 7.33 £ 0.37

(lo/m>
Total leucocyte count g.30 + 0.70 9.47 •> 0.95 11.09 £ 0.74

ClOvram >
neutrophil i%) 63.83 £ 1.74 S3.50 £ 0.76® G8.5 £ 1.67
ly m p h o c y te  ( f t )  24.17 £ 2.21 35 £ 0.63* 27.83 £  1.4S
Eosinophil (ft) 7 £ 0.9? 6.5 £ 0.67 5.6? £0.33

* significant at 5% level



Table 16. Effect of intramuscular administration of l&tamlno (15 ag/kg) and pentazocine
<2 rag/kg) in Cogs? stomal recumbency* duration of anaesthesia, regaining
of sternal recumbency* standing time and total recovery time

Animal Cody stern a l Duration Regaining Standing T o ta l oth er
HO. weight respjssSjancy o f anaes- o f e tern a l t i r e recovery observations

(leg) (ta in .) th es is recumbency Crain.) t in e
(m in*) (m in*) (rain .)

S I 10 10 20 30 70 35 10 to  15 min. a f to r
pantssocino admini­

» 2 e 3 2? 30 60 90 stra tio n  sa liva tio n
started* convu lsive

03 10 3 22 25 BO 90 roovaments* lic k in g
movements, panting

D4 11*5 2 43 45 65 85 type o f resp ira tion .
One animal vom ited.

05 i t 7 23 30 55 65 The vcmiteus con­
s is ts  o f fro th  and

D6 15 3 42 45 75 90 mucus. Excitement
and sta rin g  looTs.
A ll  tho animals wer<

Mean 10*92 4.6? 29.5 34.1? 62*5 84*17 cryin g throughout*
+ S.E* +0.9S +1*28 ££* 22 £3.52 £3*32 +3.96
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Table 17. Effect of Intramuscular administration of ketamine (15 rag/kg) and pentazocine (2 mg/kg) in Dogs* 
Temperature, pulse and respiration 
(Mean + S.S.), n = 6.

Parameters Intervals (minutes)
and units 0 5 10 15 30 45 60 75 90 120 150 180

Temperature (*F) 101.67
+3.6

100.65
+0.29

100.7
+0.40

100.63
+0.25

100.7 
+0 .25

101.03
+0.38

100.63
+0.53

100.03
40.51

99.3*
+0.58

98.98*
+0.46

99.35*
40.53

99.63*
+0.56

Pulse/min. 97.33
+5.74

98.33
+4.36

119.67
+9.36

107.33
+8.70

104.33
+7.82

92
+8.33

93.67
+9.01

100.33
+7.91

88.33
+9.39

90.33
+7.79

86.16
+8.36

78.17
+7.76

Respiration/mln. 35
+2.91

36.67
+3.17

35.33
+2.31

35
+1.24

35.67 
+2. 55 - - - - - - -

* Significant at S% level



Table 18. Effect of intramuscular administration of Icotamin® (15 usg/kg) and 
psntasocloa <2 mg/kg) In Dogas Haeisngram 
(Mean ±  s*E.), a c &

Parameters and units intervals
0 30 min* 24 fe

Hacsaoglobin (g/dl) 13.75 £ 0.91 15 £ 0*92 14.33 £ 0.92
Parted coll volume {%) 41.17 £ 3.32 44.33 £ 3*00 43.00 £ 2.81
Total erythrocyte count 

(106/m3) 6.95 £ 0.39 7*50 £  0.35 7.29 £ 0.34

Total leucocyte count 
U03/ran3>

13.43 £ 2.08 14.2 £ 1.97 12.42 £ 2.02

Neutrophil {%) 68.33 £ 2*97 58.17 £ 0*07® 79.17 £ 2.66
Lyn̂ hocyte (%) 27.17 £ 2*21 37.5 £0.81* 23.33 £ 2.73
Eosinophil { )̂ 4*5 £  1.02 4.33 £ 0.56 4*83 £ 0.60

* significant at 5% level



Table 19. Effect of intramuscular administration of Tsstamiae (20 rag/Jsg) and yohimbine
<0.25 mgfk& in Dogs# sternal recumbency, duration of anaeotheaia, regaining
of sternal r£̂ tsabGRcy# standing time and total recovery tine

AnimalI?©. Body
weight
(leg)

Sternalrecunbanoy(min.)
Duration of anaes-* 
tfeasla 
Cmin.)

Regaining o£ sternal 
secuabemey (min.)

standing
tin©Imin.)

Totalrecovery
timeCmin.)

other observations

B1 23 1 34 35 165 190 Salivation, convulsive
E2 10 4 41 45 260 190 movements, ©as animal 

vomited, panting type
E3 9 3 32 35 70 90 of respiration byper-
24 13 3 37 40 80 100 aesthssia*
ES 14 3 32 35 105 250
E6 10 20 30 40 75 110

ilaan 14 4 34.33 33.33 109*17 139.33£ S.£. £2.26 £1.25 £1.65 £2.67 £17.58 £28.33

8



Tablo 2D* Effect of infcrsEMsculer admiaiotraticn of Isctsmitie <20 isĝ g) ana yohimbine (0*25 og/kg) in Dogs* Temperature, pulse and respiration (Kean ± s.s.)» n ®G

Poramsters Intervals <min.)
and units 0 5 10 15 30 45 60 75 90 120

Temperaturn <°E> 102.0?±0.2S 102*07±0.63 102.17±0.63 102.27±>.60 102.07±3*65 102.50±>.53 103.23±3*63 102*87±0.52 103±>.45 I02±0*24
Pulcc/min* 123±10.2 142.7±12.3 143.3±7.3 141*0±7*2 166*±9.5 157*

±5-4
170*
± M

164*±12*9 142.3
±S*4

132.5±6*8
Respir atien/min« 47

±5*1 26*7±2*0
25.7±1*7 31±2.3 39.7±3.9 44±2.3

*

* significant at 555 level



Table 21* I3££cct o f intracsiociilar a&Ttlnisfcgaticm ©£ ketamine (20 mg/kg) and
yoMsfolne <0*25 mg/kg) Xa Dogs# Sacaogreea(Kean £ s*E.) * n ** 6

Parsrtefcesrs and u n its
In te rv a ls

0 30 m in. 24 h

Haemoglobin (g / d l)

Packed c e i l  volume <%)

T o ta l erytk rocy ta  count 
O 06/m 3)

12*33 £  0.75 

40.17 £  1*52

S.SS £  0.33

13.08 £  0.50 

42.17 £  1*14

6.12 £  0.35

13.33 £  0*63 

42.5  £  2.84

6*51 £  Q.46

T o ta l leu cocyte  count 
<103/nta3) 

fteu irqp fcll (>>)

l^npboeyte <&)

E osin oph il <?6)

12*94 £  1.10

59.17 £  3.20 

27*5 4; 3.47 

5 £  0 .93

14.02 £  2.44

7 0 .S £  2.39 

2S.33 £  2.42 

3.83 £  0.65

12.76 £  0.72

67.83 £  2.43 

28.67 £  2.73 

3*5 £  0*56



Table 22. Effect of inferecu sealer aSn&nlsfcrafclon of Isetorsina (15 rag/'kg), xylazlsie (2 mg/kg)
and yoMribins (2 isg/kg) is iXsgas Stem©! recssn&ency* duration of araestheeiai,
regaining of sterns! rccurabency* ©tending tics and total recovery tlsps

Anitasi
m *

Bogy
w eight

t e )

s to sm l Duration
recoEsbency o f  euaas- 

(ralnt*) feheolo 
(rain*)

Regaining
Of St<B£aal 
rsem lrency 

Cota.)

standing
tlnve
(m tn.)

T o ta l
recow ry

tio©
(cdn .}

other cfoBarvaticns

n

F2

P3

i i

13

13

2

%

2

43

36

33

45

35

40

75

45

S3

00

60

0Q

S a liva tio n , fcyecreacite- 
nantj convu lsive novo- 
dents* c rau llcg  on the 
ground* panting typo o f 
resp ira tion

F4 10 2 23 30 75 105

F5 IS 2 43 45 110 13$

j?s 12 .S 4 36 40 125 135

Mean 
+ s .e .

12 * SO 
Sp*Q4

2.17
*0.40

37
*2.33

35*17
* *2.39

82.$
*12.03

102.5
^ 11 .8 8



tables 23. Effect of infcrsrauscular administration of fcsfcan iin ©  (15 mg/Itg), Kylacine (2 nsg/Isg)
and yohimbina (2 rac*/fcg) In Bogs't Terraaratus-o, paisa said respiration
(Mean + S.E.)f a * 6

Parameters Intervals (nin.)
saS. units 0 5 10 IS 30 45 60 75 90 120

Tenspexaturo (°P) 101*6+0.40 102*1 102*2«p.40 102.2+0.40 101.9+P*40 101.9+0.40 102.24̂3*30 102*3+p.2Q 101.9+0.20 101.7+0.22
Pulsq/cain* 104+0*33 102+6*81 07.33+6.36 09.67+7.51 105.4+10*8 121.6+10.63 138.4*+9.77 136*£7*48 134*8*+3.30 125.67’+5.55
aespiratlQiy'min 0 42+3*Q3 13*33+1.12 10.17+0.93 8.67+0.71 292£.74 45+1.91 ** m*

* significant at 555 leval

£



Table 24. E££oot o£ InfcrssTisscEsXas: odkstnisferafcion og Kctasnine <15 sig/fcg)• sylasine 
f2 mg/tos) and yohitafoinc <2 mg/fcg) la Dogs* Haeoograin (Mean £ s.B.)* n «* 6,

P̂Tr̂r̂nf*fir’ll wvJf»« * Intervals
0 30 rain. 24 h

Haomglcbixj Cg/dl) 15.03 v 0*95 13.83 £ 0.91 15 £ 0.7Q
Padfced coll volumo <&> 43*53 £ 1.90 40*83 £ 1.03 48 £ 1.55
Total erytbrtxyta count 

(loft/ m 3) 7*52 £ 0*47 8.94 £ 0.47 7.72 £  0.45

Total laucoc/to count 
(103/nm3) 9.03 £ 1*28 10.32 £  1.01 5.73 £ 0.52

l^utrc^hiX <%) 72 £ 2.52 75.33 £ 2.23 72.17 £ 1*89
<£) 24*17 £ 2*25 20*57 £ 2*03 24.83 £ 1*94

Eosinophil <5i) 3*03 £  0.54 4 £ 0.93 3.98 £ 0*68



Table 25. Effect of iofcrsmsenior administration of l^tamine (15 mgf'Sag)» bupreriorpftlna
(0.03 mg/'&g) and yohfcfcinc (0.25 ng/Sag) la mgs? st&raai recumbency, duration 
of anaesthesias regaining of stomal recuzrboncy, standing time and total 
recovery tine

Animal
S3©.

Body
’fc'Qigfet
tm

sternal
rec&mbeney

(miiu)

Duration 
o f anaes­
thesia 

(rain.)

Regaining 
o f stom al 
roeisabensy 

(rain.)

Standing
time
(min.)

Total
recovery
time
(rain.)

other
observations

G1 13 3 27 30 43 50 4 to  S min. a fter 
yohimbine admini­

G2 18 3 42 45 55 60 stration, ffiovoaoat 
o f head noticed.

G3 8 5 55 60 75 20 watery salivation 
la  a ll aninala.

<34 27 5 25 38 70 90 snipreaorphine induced 
©looping abeeat

G5 12 4 31 35 5D 75

GS Ks 6 34 40 5S 50

Mean 23 4.33 40.83 35.67 58.33 75.83
£ S.B. +2.59 £0.49 £4.72 £4.57 £4.77 £7.22



Table 26. £££ect o£ intrarnuscsilar afSminiatration o£ stam in a (15 mg/bg) * buprenarphlne 
(0.03 mg/Kg) ana yohimbine (0.23 lag^teg) i s  Dogs; ‘Toopcrature, pelea  ana 
resp ira tion  
(Kean + s*E.), n * 6.

Pareciaters 
ana u n its

in te rva le  (rain .)

0 3 10 15 30 45 60 75 90

Temperature (°P ) 10 1* 1
+p.44

100.97
«p.52

100*87
+p«S2

100*03
+p*43

2 0 1 .1  10 1* 8  
+0.56 ip .5 1

10 1* 8
+p»49

101.4
+0.45

10 1
+0.40

Paloa/min. 1 1 2
+7*50

128*33
+9.72

120*67
+11* 6 6

120*3
+11*54

150.67* 182® 
+6.53 +11.85

171.67*
+10*13

147
+16.02

121.3
4^*79

RGspiraticsvfein. 40
+3*97

35
+2*62

31
+4.02

28
+3.72

41.67* 48* 
+4.72 +3.01

w ■* —

*  S ign ifica n t a t  S£ le v e l

s



Tabic 27, Effect of Intramuscular administration of bstamins (15 rag/kg) * buprenorphina (0*03 mg/hg) aa& yohimbine (0*25 mg/kg) in dorp* Hacraograra
(Kean * S.E.) # a i* 6

Parameters and un its
In te rva ls

0 30 mim 24 fe

Haemoglobin (q /o iy 11.42 *  0.53 13.07 *  0.95 12.92 *  0.37

Packed c a ll voluias 37.5 *  2.75 43 *  3.78 41 t  3.53

T o ta l erytbrocyfeQ count 
(10  /cm3)

5.03 *  0.23 5.92 *  0.54 5.69 + 0,40

T o ta l leucocyte count 
<10 3/tao3)

13.31 + 1.73 16.33 *  1.38 14.98 *  1*39

??®utrophil (% ) 73.67 *  2.00 70.51 *  2.26 72,67 + 2.0

Lymphocyte (S ) 22.93 *  2.69 25,00 *  2.21 24.0 *2 .3 3

Eosinophil <?0 3.5 *0 .8 9 4*5 *  0.89 3.33 £  0.40



Table 23. E ffect o f intramuscular administration o f IssfcaniQo (15 mg/kg) , pentasoeine
(2 ra^kg) and yohimbine (0.25 mg/kg) in  scgss stom al roeumbency, duration o f 
anaesthesia, regaining o f stom al recuriboncy* standing tinso and to ta l recovery 
tiros*

Animal
$30*

Body
weight

(3sg>

stom a l Duration Regaining 
rocurabenqy o f  anses- o f s tern a l 

(n in .) th eo ia  recumbency 
(m ln.) (m in .)

Standing
tim e

(rain .)

T o ta l
recovery

tim e
(m in.)

o th er observations

HI 23 5 25 30 90 120 w ith in  5 to  ID mitt, a fte r

H2 8 10 20 30 105 130 yohimbine adm inistration  
haad kept ra ised , profuse

03 13.5 5 2 2 27 77 130 s a liv a tio n , sa liva  was
m IS 4 45 SO 110 150 th ick  and v is c id , hyper-

HS 13 3 52 55 70 110 esasitamoat, prolonged 
recumbency.

m 13 5 45 50 sd 135

f3esn 12.7S 3.33 35 40*33 90.33 129.17
£  5.E* +1 .2 2 £3*99 +3.79 +5.14 £3.31 £5.54



Table 29* ESSast o£ i.nfcsrarai3culair cdm iniotratien o f Icotaolna <15 mg/fcg)* penfcasoda®
<2 tas/5cg) and yohlmblno (0*25 in  Bogss TaDpasatuge* ptilce and
resp ira tion
(Kean + s .e *), n ■ ©

îî miii inMi»»gn«p*-tonrj»î -i»«*i:mnwriliTH n w ■iii»iiiiwiiiiiBiii<Miiimnwni ■■ m ̂ c-n»«i»Mii»w i**iiwtti[MM ̂nMnrtrftn mrm rr im-fi*r-nrmtrmi ii 'n irr nrr ■■■!-—- -r*1"
Parameters In terva ls  <mln*3
and m ito 0 S 10 15 30 45 60 75 90

Tcmparatnro C °F) 100*4
ip *i4

ICO. 5 
£3.18

100*43
£>*14

100*4
£3.21

101.03
£>*20

101*47
£3.23

101*7
£>*38

101.4
£3*33

100.67
£>.28

Pnisq/ain. 99.6?
£2*44

130*67
£7*06

154
£10*21

157*67
£0*86

169.33
£8.31

167*33
£8.01

170*
£9*18

159*67
£10.15

134
£0.25

a^spiratlcjn/sin • 47
£4.7

37*33
£2.17

28.67
£1.43

29
£2*62

41.67*
£2*55

47*33*
£2*11

• m.

* Significant a t &% le v e l

3



Tab le 30. E ffe c t  o f  intram uscular adm in istration  o f  kotamins (15 mg/kg)» 
pentasocine (2  mg/kg) and yoMmbina (0 .25  mg/kg) in  Dogs? 
Saetaograsi
(Mean *  s .E * ), n ® 6

Parameters and units
Intervals

0 30 min. 24 h

Haemoglobin {g/$X1 12*42 £ 1.03 13.83 £ 1,11 13 £ 0.99
Packed cori volume (%) 39*67 * 3.99 44*83 £ 3.31 41.0 £ 3.09
Total erythrocyte count 

m 6/rn?)
6.44 £0.54 7.12 £ O.SQ 6.76 £ 0.57

Total leucocyte count 
(103/ m ) 13.23 £ 1*37 14.94 £ 1.61 13*88 £ 1*46

Heutxop&ll <?£) 70.5 £ 3.47 73 £ 3.12 70.33 £ 3.78
Lymphocyte (?4) 25 £ 3.54 22 £3.38 26.33 £ 3*06
Eosinophil <75> 4.17 £ 0.60 5 £  0.82 5 £0.86
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. 16. Kjsjffraphic recording of the effect of
ylmbinc on blood pressure after :tylaeine- 
-fflemine anaesthesia in dogs





CHAPTER V

tPhcullion



DISCUSSION

In the firs t  part of tho experiment the values 

£01? the three drugs 9 bupremorphiRQ» paataeoclno and xylaelne 

ware assessed using enalgaoioseter la  rets and to i l  d ip  

raatfced in mice.

V*l*h* Buuroacruhine.

The present study revealed that the EOSQ o£ buprenor- 

phine in rats and mice was o.SS ±  0*084 m$/kg and 0*9827 + 

0*0731 mg/kg <intrsparltonsoily) respoctlvely* This result 

is  not in agreement with tha result obtained £y Ccwen e& a l* 

(1077b) in which the ia rat (ta l l  £fIlci; method) was 

1*6 mg/fcg intraperitonoaliy and in mice (ta il  flick ) was 

2*4 os/kg intraperltonaolly. This difference can bo attri­

buted to variations in the method adopted for the study or 

to difference* in the intensity o f heat source used*

Tho duration 02 analgesia exhibited by rat9 and mice 

in the present study was approximately 6 and S h respectively, 

cowan at a^. (1977b) found that the duration of analgesia was 

approximately 0 h. This difference might be attributed to 

the method adopted in each study*

V .l.B *  gentaaocino*

The ed^q o f psntacocine by rat to i l  pressure test was 

0.8 mo/kg infcraperiteneolly (cowan et c l, * 1977b) while by 

mouao and rat ta il  flick  method i t  was greater than 30 mg/kg 

(Cowan et at** 1977b)* in the present study the no^ by rat
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t a l l  f l ic k  method was 32*60 *  0*071 K&/&Q and mouse to il d ip  

method was 46.50 ±  0.323 rag/kg.

V.l.C* Xvlaalaa.

5£he present study revealed that tho ed^q o f xylosine in 

rata and ralao intraparitoneolly was 1*424 *  0.229 mg/kg and 

7*523 + 0.047 mg/Isg respectively. Xamianpon <1974) reported 

that tho EDcq of xylanlne in rat waa 2.08 *  0.37 iOQ/Jeg and in 

mica 9*90 *  2*08 tag/kg subautonecusly* This difference in 

EOgQ might fca due to  difference in  the route o f administration 

lik e  inferaperita&Qai end subcutaneous* intraporitoneal admi­

nistration Sadlltatsoc easy absorption o f tho drug, hence low 

dosages w ill  fee sufficient*

In the second port o f the experiment* the e ffe c t o f hupro- 

norphine, penfcanocine and xylaainG on Icefcamin© anaesthesia was 

studied*

V.2.A. Since the maximum and minimum body weights o f animals 

in  each group did not have much variation* i t  did not a ffect tho 

experimental results*

v*2*B* TtsB volurao o f tho drugs were calculated based on tho 

body weight o f the animals*

V.2.C.Q. stom al recumbency time.

Average otemol recumbency time was minimum in the 

group D (X-X) * then group a  <K), group G(B-K) and group D(P-I<) 

respectively* This indicated that premedication uith xylasino 

reduced the induction time. In the present study the induction
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titoa was 4*17 rain* George ofc (1987) reported on induction 

tims o f 4 miri* affcor sqrlaaine-befccraine atMaiofcratioa in a 

bonnet monkey# Georgs et jjl* (1987) aloe reported eternal 

raeusbeocy time o£ 2 rain* after yp/lmino administration in a 

captive lion#

V.2*C*b. Clinical signs*

There was shivering and rigidity of tbo head and neck 

region said cataleptic immobility in group A(K) • similar Obser­

vations U0EO reported toy Hoopener and short (1971) in cats# 

Deyoung e& §1* (1972) and itertcins et j$̂ # (1985) in dogs* In 

ketsmina# catalepsy could be duo to rnuecarinic~nieotioio 

cholinergic imbalance* The fcstaraln© induced muscle rigidity 

might toe duo to stimulation ©£ central adrenergic receptors 

(Deyoung ot gl* * 1972)# Kaskino gk gl* <19855 recooFnended 

that dogs should he given adjunctive sedative or tranquilliser 

prcmQdieatioa# whan ftstamine alone is  to he used#

There was profuse salivation* tha oyalids tjsro open and 

ftaeed staro# Potoonia at al« (1977) also reported similar 

observations in dogs# Use salivation might ho attributed to 

cholinergic stimulation by hotamine#

The administration of xylaslne* resulted vomiting in 

3 to 5 sain* in a ll animals# t&euata and L@oa (1973) reported 

a vomiting ttoft of 1*5 to 1.8 min In cats after intravenous 

administration of ssyiaoino* ‘mis difference in vomiting time 

might be due to tha difference in the rout© of administration* 

since intravenous administration moulted in rapid action of
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Colby *£, &k* (1964) demonstrated emetic action o f xylasine 
in  cats. He proved that :?ylaaina acta on ebomoraoepfcar 

trigger eoae and thlo action might be mediated by an opiate 

type o f receptor,

Xylazina pra-raedication resulted in loan o f pedal reflex. 

This indicated that xylszine-fcstamina anaesthesia provides a 

satisfactory surgical anaesthesia with excellent analgesia*

A ll the animals in  group c (ewk) showed marked salivation in 

3 to 10 rain, a fter administration o f the drugs* This might be 

attributed to the action o f bupwraosphina on opioid receptors* 

in this group, unlike in the group A, the tremors and convul­

sions were absent* This could be due to the ctjs sedation 

produced by buprenorphiea* Prolonged sleeping Cor 3 to  5 h 

duration can be attributed to tbs hypnotic e ffec t o f buprenor- 

phine*

in group d(p-k) prufose salivation was observed after 

10 to  15 min o f pentazocine administration* sim ilar observa­

tion was reported by navis and Sturm (1970)« cooper and organ 

(1977) end Winer end loescco (1954)* The salivation could be 

due to  its  action on opioid receptors* The convulsions* 

muscle rig id ity  and staring look raisftt be the e ffec t o f feeta- 

raino which was explained earlier* A ll the animals in this 

group produced whining noise during recovery* The delirium 

and dreams during recovery from anaesthesia caused this reac­

tion* I t  could be aleo due to the action c£ pentasocins on

drug# seduction in vomiting time could bo expected*
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opioid receptors which modified the behavioural pattern. -Thb 

lielcing movements might bo attributed to its  action on opioid 

receptors. Dodinian o& (1938) reported that the licking was 

caused by the release oS opioids and subsequent action on 

opioid receptors*

A sign ificant reduction in  rectal temperature was noticed 

in a il the groups* %pcthorraia in cafco during fcetanine anaos- 

thasia was reported by tsseppner and Short <1971). Pail in 

rectal tensporature during ssylasinc-ketamina anaeothosia was 

reported by Karl ct <1974) in cats# Kumar at oĵ * <1976) 
in  goats and Kumar and Singh (1979) in calves* This depressant 

e ffect on rectal temperature might be attributed to general 

sedation, CHS depression, reduced metabolic rate and inhibition 

o f skeletal muscle movements* Pondsy sod Sharna <1986) reported 

significant fa ll in body temperature in dogs injected with 

diacepam end pontsscelne. The present study also reported 

similar results*

A significant increase in pulse rate was noticed in 

group a(k) while a significant decrease Observed in group b(x*k)» 
The group3 C(S~K) and D<p~K) shewed a transient increase followed 

by a decrease, iiaofcino et &1. (1905) observed on increase in 

pulse rato during ketomine anaesfchesia* This could bo due bo 

centrally mediated generalised increase in sympathetic tone.

The decreased vagal tone and interference with norepinephrine 

uptake by the sympathetic nerve endings might have also contri­

buted to the increased pulse rate* Haskins at* (1936)
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report*! reduction In heart rate in j^Usine-lsataiaine anaes­

thesia* This decrease in pulse rate vas a characteristic 
response to ^leadne administration* This might be caused by 

a direct or Indirect increase in vagal tom or decrease in 
sympathetic activity# Kumar ££ 31. (1979) and Peehio &
(1930) suggested that the bradycardia after seylaaine a*dni- 

stration might be due to cardiac depression or peripheral 

vasodilation as a result of central vagal effect*

The transient increase in pulse rate in group c(b-h) 

might bo attributed to the increase in sympathetic tone by 
fcetamlne and further decrease could be due to sedation and 

cardiovascular depression contributed by buprencrphine* Cowan 

et  al* (1977a) reported decrease in heart rate in dogs and rats 

after buprsnorphine administration*

The transient elevation of pulse rate in group sj(p-k) 

might be contributed by a rise in catecholamine concentration 

in the plasma by pentazocine and an increase in sympathetic 

tone by fcmtamlne* Sub the decrease in pulse rate might be due 
to sedation and parasympathetic stimulation by pentazocine*

There was significant reduction in respiration rate In 

group a(k) , b(x-k) and C(b-k) .  But there vas no variations 

noticed in group d(p-k) « The reduction in respiration rate 
might be due to reduction in osygan consumption by the brain* 

sollwahn e ta l*  (1970) suggested that i t  might be ths effect 
of direct inhibitory action of scylazine on medullary centre* 
Haabino ££ j^* (1935) observed similar observations after
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xylaaiae-Oeataaine anaesthesia* Cowan ©k (1977a) reported 

reduction In respiration rata a fter Zxiprenorpbine administra­

tion  In rata and mica* The depression o f respiration rata 

a fter buprenorphins and pentazocine could bo due to its  action 

on opioid receptors* tsylor (1934) reported that there

me no variations in respiration rats a fter pentazocine *ani- 

nistraticn* This ia  in agreement with the results obtained in 

the present stud/*

v«2«c»o* Duration o f anaesthesia*

The duration o f enaesthosia was massiraim in the group B 

(&*K) and minimum in the group d(p-k) » Amend B&* (1972) 

reported that premedieation with syleslne prolonged the dura­

tion o f anaesthesia* Thla could he due to the sedation 

analgesia and muscle relaxation produced by xylazina* resulting 

from the stimulation o f <£% receptors and subsequent inhibition 

o f norepinojphrina release*

V*2*C*d* Regaining o f sternal racucbency time*

The time for regaining o f sternal recumbency was maximum 

in  group BCe-rc) * The other groups did not shew mud* varia­

tion , stiis indicated that only xylaziou was able to potentiate 

the hetamine anaesthesia*

v ,2«C»e, Kean standing time*

The standing time was also prolonged in  group Q(x-K) *

This could be due to the sedation and muscle relaxation pro­

duced by xylazina, There wars no significant variations in 

other groups observed*



The moon total rocct/asy time was maximum in group C(B-r<) * 

then group s<x*K), MK) and d<p-k> respectively in the order 

o f decreasing duration* The prolonged total recovery time in 

group c(B-K> reight be attributed to the buprenorphine induced 

sleeping which lasted for about 5 to  6 h,

V.2«C*g* Rasmograrn.

She significant reduction in haemoglobin* paclced ce ll 

volume ana total erythrocyte count in group a$kj and 3(x-K> 

indicated that the sylahine and fcetaraine w ill induce tacqporary 

anaemia* Kumar ojj, a l. (1974) suggested that the toiroorary 

anaemia was rosulted from the pooling o f erythrocytes in the 

spleen* Taylor e& ^1. C19S4) reported that minor chongaa in 

blood ce ll counts might be related to  stress and spleenie 

engorgement associated with ket amino anaesthesia* The hupro- 

norphino-ketaroino combination showed no effects on haematocrit* 

but pontasooino-heteeainQ showed slight elevation* This night 

bo due to Increased permeability o f vascular tissue and escape 

o f flu id into OKfcravaoaular space or due to release o f cate­

cholamine by pentasGcina* which resulted in ©pleenic contrac­

tion and increased haematocrifc value.

A alight reduction in loueocyto count in group h(K) and 

d<&*k) was attributed to adrenocortical stimulation and subse­

quent effect o f glucocorticoids cn circulating neutrophils and 

lymphocytes*

us

V*2.C*£o Total recovery time.
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There was no significant variation in neutrophil, lympho­

cyte and eosinophil count in group a 00 * o(x-K) end C(B-K) * 

oat there was significant neutropenia with lymphocytosis 

observed An group d(p-k) « The neutropenia might bo a ttri­

buted to the stress and adrenocortical stimulation after 

pcotacocins administration*

In the third part e£ the experiment, reversal ©£ anaes­

thesia using yohimbine was studied*

V*3#A* The raas&rasn end miaicara body weights of the animals 

in each group did not have much variations from the rraan. so 

they <3Qt only lit t le  e ffec t in the experiment#

V.3.B# The drugs were injected to the groups, E, r» e and H 

in tbs soma ardor aa described earlier and yohimbine was 

injected 15 min* later# None o£ the animals Showed any un­

toward offsets during injection c£ the drugs#

v,3#G*a* sternal recumbency time.

Average atamai recumbency times were same os in the 

second part o f the experiment, since sane msdicamanto were 

given for induction o f anaesthesia*

V*3.C*b# Clinical cigna.

Salivation was noticed in a ll animals in a ll tho groups. 

This might bo duo to cholinergic stimulation by yohimbine* 

Convulsive movements were noticed in group E(io-Y) * narassy 

c t a i, {1905} also made similar observations after yohimbine 

administration. A ll the animals showed panting typo of
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respiration* ajscitorrenfc end hyporaesfchssia during recovery*

The panting type o£ respiration slight fee due to reversal of 

respiratory depression. Rapid respiration rate during recovery 

in  yohimbine adminiatorod dogs was reported by Hatch g& g l« 

(100a)* similar observations were also reported by Crcnln 

et e l. <1983). Hatch and nuch <1974) reported excitement and 

hyporaesfchosia after yohimbine administration. This might be 

due to reversal o f anaesthesia by yohimbine. Antagonism of 

Tcatomin© may occur from rslosae o f control nouronal dopaaino 

and norepinephrine (Booth and McDonald* 1992). Yohimbine and 

S-HT aestivate ths autonomic nervous system and cause anxiety 

lifts state*

The reversal o f roots! temperature was noticed in o il the 

groups. This could be duo to the stimulant effect o f yohinbino 

and subsequent elevation of metabolic rate*

Yohimbine reversed the ssylaaine and lastaraln© induced 

bradycardia. Pulse rat© was significantly increased in a ll 

fcho groups* Tho bredycardic effect o f xyiazina hao been 

attributed to decreased sympathetic outflow from tho CHS and 

Increased vagal tone due to facilitation  o f foaroflex and 

decreased release o f norepinephrine from the sympathetic nerve 

endings. A ll these effects are mediated by alpha 2 adrenergic 

receptors and are antagonized by yohimbine (Hsu and Ui* 1984). 

Hsu and lu <1984) reported that yohimbine increases heart by 

promoting sympathetic outflow from CHS and inhibiting baro­

ceptor action. Senoeber and Olaen (1935) also reported increase 

in heart rat© after yohimbine in deer*
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Kgu &l. (1985) rGportQd significant increase in 

respiration rates in dogs after ycfciefcAns administration • In 

the present study oXgo* a ll the groups showed an increase in 
respiration rate after yohimbine administration, Yohimbine 

has been shown to antagonize sylasine induced respiratiry 

depression in cats (Hsu* 1993) end An nul© deer (Jessup e£ a l.» 

1983) • Jesoup ct a l. (1985) observed an increased respiration 

rate and depth after yohin&ine administration.

v*3.c.c. Duration or anaesthesia*

Duration of anaesthesia was significantly reduced in 

group f(5&*k*Y) . This could be duo to reversal of xylazlne- 

leatomino anaesthesia by yohimbine. Xylaaino sedation and 

analgesia are ascribed to stimulation of central presynaptie 

adrenoceptors. This preventa the norepinephrine release* by 
inhibiting the calcium Anfltnc which proceeds the release of 

noreplnophrine. since yohimbine is  an alpha 2 antagonist o il 

the above actions of sylazinc can bo prevented (Hsu* 1931)* 

Further yohimbine might hove a stimulant, effect which shortens 

botamine induced anaesthesia (Hatch £ l.» 1933). In the 
present study the duration of anaesthesia was slightly reduced 

in group E(tMT) and 0(z>&-*Y), but ollghfcly increased in 
group h(p-k**Y). This Increased duration of anaesthesia in 
group d(p-*k—Y) Indicates the failure o f yohimbine to reverse 
tills combination. The reason for this was act clearly under­
stood*

V.3.C.3. Regaining of sternal recumbency time*

Regaining o f sternal reasrabcncy time was significantly
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redwood In group » This indicates an early ssousal
frcm tbo ana©stfeosio ana hence offoctive reversal of ŝ AasAEtcj* 
bafcaraine anaesthesia by yohimbine* Soso oS the offset of 
Setomino con also be reversed. But the effects of buprenor- 
phino and psatasccino cannot be reversed by yoMmbiEKi*

V.3.C.&* Kaon standing tims*

There was csnsMosrobio decrease in steading t&m Aa
group F(&*ft*Y)« TMo also Abdicated an effective reversal 

of ssylas&ine-kotamine anaesthesia by yohisibAna. Both yohJLmblno 

and ayXastno compete at 2 receptors (Goldberg and a&via, 

19B3)S ¥b® prolonged standing tima An group e(k-y> and 

n<p~ft»Y) might bo due to hypotension. The affect of ycliimbino 

on blood pressure va& studied with the help o f Jjyraagrapti. Tha 
observation suggested a fa ll in blood pressure affeesr yohimbine 
administered intravenously* The tomograph recording ia shown 

in Pig* 16* ccldborg and David <1983) also reported levered 
blood pressure in anaoothafeicgd dags after yohimbine* Bupre* 

norphino induced sedation end aleepineoa might bo evsrccfoo by 

tha stimulant effect of yohimbine. This explains the slight 

decrease in standing time in group GCB-SS-Y) *

V*3.c*f* Total recovery time*

The total recovery time was significantly decreased In 
group F<5*~rvy) and o<b*»&*y). This indicated an effective 

reversal in those two groups# Yohimbine was reported to 
prevent and reverse the cm depression (Hatch ct g i», 1982)
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1 9 0 3 )  i n  m l ©  d e e r *  T h ®  p r e s e n t  s t u d y  r e p o r t e d  a  p r o l o n g e d  

r e c o v e r y  t i m e  i n  g r o u p  E ( K - Y )  a n d  H ( p - k - Y )  « s i m i l a r  o b a e r v a -  

f e l o n s  w e r e  r e p o r t e d  b y  i t l fesman a t  £ & •  ( 1 9 3 4 )  i n  h o r s e s  a f t e r  

a d m l n i e t r a f e i o n  o f  4 - o s n i n o p y r i d i n e  a n d  y o h i m b i n e *  T i l l s  m i g h t  

b o  d u e  t o  t h e  f a i l  i n  b l o o d  p r e s s u r e *  a S f e s r  y o h l n t s i n e #  a s  

Q ^ p l a i n s d  o a r l i e r .

V , 3 # C « g c H a e r a o g r e n *

T h o  c h a n g e s  i n  I m e m f c o o r i t  o b s e r v e d  i n  t h e  s e c o n d  p a r t  

o f  t h e  e x p e r i m e n t  w e r e  r e v e r s e d  b y  y o h i m b i n e  a d m l n l s t s a t l  o n .

T h e  t o t a l  l e u c o c y t e  c o u n t  s h o w e d  a  s l i g h t  i n c r e a s e  i n  a l l  t h e  

g r o u p s .  T h i s  m i g h t  b o  d u o  t o  t h e  s t i m u l a n t  e f f e c t  o f  y o h i m b i n e *  

w h i c h  p r o d u c e d  e s c c i t e m o n f e  a n d  c p i n e p h r i n Q  r c l & a s a  a n d  h e s n c a  

l e u c o c y t e s ! s *  T h e  d i f f e r e n t i a l  l e u a o a y f e Q  c o u n t  d i d  n o t  s h o w  

m u c h  v a r i a t i o n s *
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The eKperimonto wore conducted in  thre© d ifferen t parts.

In the fir s t  part o f the eaporloiant, the o f t fm 

throo drugs namely touprcnorphiriQ, pontasacino end ssylatsin© 

wore determined using the anaigesieiaster (t o il  flic k  method) 

in  rats and t o il c lip  method in  mica#

SAss d ifferen t dosages (0,03075® Q„G6?S* 0.125* 0*25* Q*3 

and 0.75 in?fkg) wore o&rolnistered in  rata intmper i  tone al ly  

and analgesia woo tested using andgasiostieter* The ed^q o f 

buprenorphlne in  rate was found to  he 0.23 + 0*084 mg/kg.

The CDS0 o f baprojorphins in  mice (t a il  flic k  mthod) was 

found to ba 0.9827 *  0.751 ng/ivj introporltonsally. The doses 

administered were 0.25* 0*5, &*75* 1 and 1,3 tag/bg* The Z%q 

q£ pentasocine in rata by ta il flic k  method was 32*60 $ 0.071 

mg/kg. The doses administered war© 15, 20, 25, 3D, 35 and 40 

ngrtsg intrapsritoneally* The ed^j o f pantasoclae in  mice fey 

t a il c lip  method was found to  hs 40*50 *  0*323 na/Ssg W  

administration o f siss d ifferen t dcoos <20, 33, 40, 45, SO and 

60 mg/lsz) intrapositonoally in mien. The o f asyiaaina £cr 

analgesia was 1*424 & <1*229 rag/l:g in  rats (t a il flic k  method) * 

Tm d ifferen t doses administered were 0.23, 0*5, 1, 2 and 

3 mg/fcg intxraparitcnoally. Tha EOgg o f ssylaslns in  mice (t a il 

d ip  method) was found to  be 7*323 *  0*47 m&'Jsg. The d ifferen t 

doses administered, wore a, 4, 6, 8, 10 and 12 rag/Ssg intraperi- 

fconeaXly*

In the second part o f the experiment the influence o f
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buprcnorphin®* porrtaBocine and ^lanine analgesia on J»tamina 

anaesthesia was studied in dogs. Twenty-four animals m e  

divided into Sour groups (A, B* c and 0) containing six ani­

mals each. Voluma of drug administered wets calculated 

according to thsiv body weights and o il the drugs were injected 

intrenaisculaffly. The drugs were administered in the following 

sequence.

croup A -  Katamino (20 tog/tog) «{K )

Group S -  JJyiaslne <2 râ Jjg) + kataraine (15 ng/kg) - (x-K)

Group C -  Buprenosphina (0.03 tag/kg) + ketossine CIS rag/kg)
-(a-K)

0ro5jg> d -  aanbaoociro (2 m§/kg> *  K8tsr.iine (15 rag/kg) ~(P-K)

The eternal recutibsnqy tirae* clin ical signs* duration of 

anaesthesia* regaining o f sternal reeusbenoy tiras, mean 

standing time. total recovery tins and haamcgroEu woes studied*

The stomal rearstoenay tirae was 4.33 ♦ 1.20 tain* in 

group A(K) 9 4.16 + 1.20 min. in group 3(x-K). 4*6? ±  0.67 tain, 

in group C(D-K) and 4.6? + 1.28 raid, in group DiP-s) •

untoward reaction lika salivation ware present in 

group a(k> s C(s-K) and b(p-k) , Rigidity was present in 

group MK) and D(P-K)» significant reduction in rectal tem­

perature and respiration was observed in group a (K> * while 

tho pule® rate was significantly increased* There waa signi­

ficant reduction in temperature, pulse and respiration in 

group BC&-K) * In group C(B-K) and D(svK) * there was sign ifi­

cant reduction in rectal terapsrature* Puls© rate showed a
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transient increase followed by a decrease In groups C(B-K) 
anS d(p-K) . t?p variation in respiration rates observed in 
early stages in group c<b-k) and d(p-k) . Panting type of 
respiration was observed during recovery in groups A<K)*
C<3~K> and D(P-K).

Average duration of anaesthesia was 45.6? + 3.67 min. in 
group A(K), 79.83 £ 2.43 rain, in group B{3M£), 42 £ 4.39 nin. 
in group C(B-K) and 29*3 £ 4*22 min. in group Q(p~K3» The 
xylasiiic~tst amino combination provides nanism duration of 
anaesthesia*

The regaining of sternal recumbency tirao during recovery 
van 30 £ 2.39 min.» 03.83 £ 5.29 min*. 43*67 £ 4*21 rain. and 
34.17 £ 3.52 min. in groups A, D, c and o racpaetivaiy.

Tho avoroge ofeanding time was 72 £ 6*92 din** 106.17 £
7 m£n.# 68.33 £ 2.47 rain, and 62*5 £ 3.82 nicu in groups A(K), 
0{&*k) * c<b-k) and d<p«*k) respectively*

The total recovery time was 99.17 £ 17.58 min* in 
group a(k) * 161*67 £ 11*00 min. in group . 265.03 £
24.10 min. in group c(B«K) and 84.17 £ 3.96 min. in group B(p-r$«

All tho above results indicated that only xylasine can 
potentiate tho hotaraine anaesthesia and xylasine-lcotnmino 
combination ±o better combination compared to bqprenorphine- 
Isatamins and pentasceinê HGtamina* This ĵ lasine-lcsfcamine 
combination provide sufficient analgesia and muscle relaxation 
for prolonged surgical procedures.
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Tho study of hasmogram showed that, the haerfogicbln* 
paCkod call volume and total erythrocyte counts decreased at 
30 rain* after drug administration 4a group A(K) and d(5&-k) , 
while there was no statistically significant variation in 

groups c Cb - k  ̂ a n d  d <p - k | *

Thora was no significant variations in total leucocyte 

count and differential leucocyte count in groups A<iO# 8{3&-K> 
and C(B-K) while the group b<p-k> showed a significant reduc­
tion in 30 mint after administration of the drug*

In the third part* the reversal of anaesthesia using the 
oCg b lG o lc o r  y o h im b in e  tj& a s tu d ie d *  T w e n ty - fo u r  a n im a ls  w e re  

divided into four groups (n* r# & and h) containing six animals 
each* She drugs wore injected In the same cedar as in the 

second part of tits eĵ ariment* &long with that yohimbine 
<0*29 mg/kg In groups U# G end H and 2 mg/lsg in group was 
administered IS min. later* The earns parameters as la the 

second part of tho GKparimant were studied*

The sternal rGcumboney time was sama aa in the previous 
<sqp@£li8snt» sisace the o&mo drugs wore given for induction of 
anaesthesia*

uhtoueued effects exhibited by the animals after admini­
stration of yohimbine were salivation# panting and hyperaos- 
thesia during recovery*

Roefcal tempesa&u&o* pulse and respiration increased In 
all the groups. This indicated reversal of anaesthesia by 
yohimbine*
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Tho average duration o£ anaesthesia was 34# 33 + 1.65 min.* 

37 + 2.33 Enin.# 35.67 ±  4.57 rain. Kid 35 ±  5.7D min. in 

groupo e<k-y> # Pt2S~K-Y>* G(b-k«*Y) and hCp-K-Y) respectively.

The duration o f onaesthosia was significantly decreased in 

group f (x-k-y ) ,

The regaining of sternal rocunbarKjy tirao wa3 38*33 ±
1.67 min. in group b(k-y), 39.17 & 2.39 min. in group f(x-k-Y ). 

40*83 ±  4*72 rain* In group G<B-K»Y> and 40.33 ±  5.14 min. in  

group H<p-b*Y)•

The mean standing timo was 109*17 + 17.58 min. in 

group E<K-*Y>* 82*5 ♦ 12.09 min. in  group F(Yr»K«*Y), 53.33 +

4.77 min. in  group G{B-K-Y) and 90*33 ♦ 6.31 rain. in 

group h(p«*k~Y) .

Tiio mean total recovery timo was 138.33 + 10.33 min. in 

group B(I4*Y)# 102.5 + 11.80 tain, in group P{x-k»Y) # 75.83 +

7.12 min. in group G(IVK-Y) and 129.17 + S.54 min. in 

group P-SC-Y) ,

Fran the study o f tho haemogram# i t  was observed that, 

the changes in hacraatoorit observed in the second part o f the 

experiment was completely reversed.

By comparing tho results o f tho third port ofi the 

experimsnt with tho second port# i t  was obvious that yohimbine* 

produced effective reversal o f anaesthesia in «ylasino-fc»taraina 

combination# but fa il to reverse botanlne and hatamino-bupre- 

norphine combination and produced prolongation of recumbency 

tima in fcetamins and JMtaraino-pentaizocine combination*
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ABSTRACT

The experiments were conducted ia  three different 

parts* in the fir s t  part o f the experiment the BPS0 o f the 

three drugs namely buprenorphine# peataroeino and xylarine 

was determined using tho anoXgealcraator (ta il flic k  method) 

in rate end ta il c lip  method in  mice* She eb^ o f buprenor- 

phine in rats and mice was 0*25 £ 0.084 mg/kg and 0.9827 £ 

0.0751 rag/kg intraperltoneolly. The pentassocina in

rats was 32*60 £ 0.071 mg/kg and in rates 40.50 £ 0*323 mg/kg. 

The £Dj£ o f xylasine for analgesia in rate and mice was 1.424 £ 

0.229 mg/Kg and *7.523 £ 0.47 mg/kg respectively.

Xn the second part o f the experiment the influence o f 

huprenorphina* penfcasccine and xylaolne analgesia on k&tomine 

anaesthesia in dogs were studied. Twenty-four aninols divided 

into four groups (a(K) » s(x-K) * c(B-R) and d(p«k) were admi­

nistered with kstamine (20 rag/kg)# xylaslne (2 log/kg) plus 

ketamine (15 mg/kg)* huprunorphlne (0.03 mg/kg) plus ketamlne 

(15 m@/J5g) and psntasooine (2 mg/kg) plus katamlne (15 rag/kg) 

respectively* The eternal recumbency time* clin ica l signs* 

duration o f anaesthesia* regaining o f sternal recumbency time* 

mean standing time* total recovery time and haoraogram were 

studied. The sternal recumbency time was raininm in  xylasine 

administered group* untoward reactions like salivation and 

rig id ity  of the kuscIos were observed in groups A(K> and d(ewx) . 

There was significant reduction in rectal tenparature in a ll
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tho groups. The pulse ret© was elevated in group A(K) and 

depressed in group B(x-K)» while a transient increase followed 

by decrease showed in group G(B-K) and D(p-K)• Respiratory 

depression wee observed in groups C(B-K) and D<p-K) * Average 

duration of anaesthesia was maidUnum in group B(x-K) while a ll 

other groups showed almost similar durations o f anooafchasia* 

The time fo r regaining o f stomal recumbency woo also mardLimm 

in  group B(x*k) » then tho groups a<k) , c(b»&) and D̂ P~K) res­

pectively* Jtoan standing tirrso was maximum in group 9(X-K) •

Tho rest o f the groups followed the same pattern ao above*

The tota l recovery time was maximum in group C(b-k) * then 

group B(X~rO» A(K) and D(p-X) respectively* The study o f 

hagsnogram showed that* the haemoglobin* packed ce ll voluma and 

erythrocyte counts decreased at 30 min* after drug administra­

tion in groups a (K) and B<x-K) while them was no significant 

variation In group c(q-k) and D(p-K) • The group d(p-k) showed 

a significant reduction in leucocyte count# ch ile there were no 

variations in  other groups Observed*

In the third part o f the Guncrirasnt the reversal o f 

anaesthesia using th© 2 blocker yohimbine was studied* 

Tv.'enty-four aninnls divided into four groups (B# P# Q and TI) 
t#©re administered with the same drugs a© in the second part 

of the e^sorimsnt* along with that yohimbine (0*25 mgAg in 

group s* G and h and 2 mgAg in group F) was adrainistored 

15 min, later* Tho groups e* P# o and n were designated as 

K-Y# X-K-Y, D-K-T and P-Kf-Y respectively* tJntcward offsets
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exhibited e£t®$ yohimbine administration were salivation* 

panting and hyperaeatheola during recovery, Rectal tempe­
rature, pulse and respiration were Increased In a il the 

groups* Tho duration o£ anaesthesia* regaining o2 eternal 

recumbency time# moan standing time and total recovery tiiaa 

were significantly reduced in group F(x-K-Y) * while there 

was no variations in tho above parameter a in group E(K-Y) • 

Only the total recovery fcima significantly reduced in 
group G(B-SMO and prolongation o2 standing time and total 

recovery time wad observed in group ii(p-*Et-Y). The toaamoto 

logical changes noticed in tho socond part oB tho experitnent 

ware completely reversed by yohimbine.


