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IITRODUCTION

Allovietion of paln i an ethicosl ohligsticn acoepted
by o)l veterinaniens. Tho axperienco of pain is subjective,
Consequently it can never be proven that enimal ean feel
palne. However, animnle do display pain behaviouT and it can
be asseasced from the bohovicural raspenses of the animals.
Digficulty in tho deofinition of pain arices bscouse paln is
a subjective analysic of centranl nervous systcm. In onimals
pain haeg been dofined as en aversive scensory and enctional
eypericnce that elicits protestive moter astions, results in
learned avoldance and rofdify spocios-spaoific traits of
hehavicur dncluding socfal behaviour (Kitchell, 1987). Prain
depcnds on gctivation of descrete set of recoptors and neurcnsl
pathway and 1o usuelly clicited by stimuid that oro actually
and potentielly noxiocus. Pain reliof must therefore he cone
oidszed to bo an vooealial paxt of voterinarvian’s treatment
of aninnls.

Diseovery of ancloosics anﬂ anaccthetics made technical
broakthrough 4n the medicel honagemont of pain, Experimental
vork on healthy laboratory conimals, using techniguss such as
heot plate tost and tall olip method ¢an indicatce tho relative
potenpies of Alfferent annlgeoies. However the cffisct of
analgesics on exporimental pain offen bear little relationship
to theldr effiect on clinical pain and 1£ analgesics are to b
used cffectlvely to clinical poin, these muast be assessed under
clinical canditions (Taylor and Houlton, 1984).



A varicty of drugs have been used for this purposc, fron
the earlicst poricd of recordad history, Morphino dexivativas
were used 4n the carlicr dayo as pain rollevers.: Laoter, quite
a goed number of synthetic drugse have becn intzroduced.

Buprenorphine 48 o novly introduced drog, which is a
derdvative of thebeineg, an opium ez,zcaloiﬁ- related to morptiine
and 4s a long ecting anzlgosic with narcotic agonist and
antagonist acticns (Cowan, 1977a).

Pentasccine 1o a bancomorphan donivative haviag hoth
agonistic and veak opicid antagonist activity. This producss
Cus effecto including analgoesia, sodaticn and respiratory
depraasion, Usually it 1o used as a post-oparative snalgesic
in dogs (Taylor and ioulton, 1964).

Nylazing is a. sedstive, hypnotic, analgesiy, narcotic and
rmussle relasant and 10 oloc ueed 4n the chemical immobilization
of wild antmnis.

The £irnt port of the atudy involves thoe evalusticn of
analgesic potonoies of the sbove three drugs im rats and mice.

Ancosthocia provides zelled from pein and reflex reassonsas
and in tho case of goneral ansasthesia there will bho fomobliliza.
ticn, relaxation and unconsclousnass: The offective and safe
goneral onasgthoois ie osgential for tha efficient surglool
manipulations. Inhalation angasthesia was practised in &hw
earlior dayes Thio has got mony disadvantages in veterinary
practice. 1Iin an effort o producs offective and anocth general

anacsthosia, intravenous anpostheties 1lika barbiturates were



introduced. In animals which were difficult f£or control and
rectysint, the Aintravencus sncesthosia becomas vary dlfficult,.
This leads £0 the development of dissocdative ansesthatles
like ketamine, which can be admindstered intravencusly as well
an intramiscularlye.

Ketamine s an ideal ancesthetic for children and in
snimsl coming under tho fanily felidee and cubhuman primates,
But satlefactory surgica) angesthesia will not be obtained
with kotamine alonas 7Tho anzesthosiz will not paca beyoend
stage II of the genoral anassthesls, 50 katomine should be
conibxined with othor drugs Llike ansigesica or trangquillizers
to gat a gatisfactory cordlition for handling tha animala,

In thio study digferent comdinations of hotomine like
kotamine-sxyrlaning, Xotenine-buprencrphing, hotamine-pentaso-
cine wore coamparad with ketanine cnacsthesis in onder to £4ind
ouﬁ a hettor combinatien for practical use,

Hateninsw-iylazing conbinztions are commenly used for
chemical {mmobdlication of wild anfmals, Intremuscular adnie
nistrotion of ketomins 15 mo/ky and xylazine 2 mg/kg produced
anaesthasla for 30«40 min. (Haufman, 1978). Dut larger doses
and reposted injections are £recquently roguired o irmeobilize
exoited animels, however, roecumboncy can last for several hours
(Fictcher, 1574}. In such casaes the reversal of anaesthesla
may be usoful.

The thizd part of the study involves tha rovereal of tha
ghove mentioned anacothaklio combinatlons using the alpha



biocking drug yehichina. In carlier days morphing was used
along with annopthictlies, for vhich sppropeiste antagonlot is
avalloble. Since this is a norcotia drug, therc will be
diffiocuity 4in obtaining and uoing this due o narcotia regue
lationse This lends to the scarch fof nonsnagrootic anpege
thotice like kebtaming. From the study of the mechanism of
sation, it vao proved that the drug hag got alpha recsptor
stimalating proporticse S0 by blocking this alpha stimlant
action, tho offacto of kaktamine con b roversads Aipha bleck-
ing drugs Jike yohimbine will be of great ugse in chis regard,
Since sylazing also acte mainly by ochimunlating slpha recoptors,
its effect gon also bo reversed by a:'.phé blecking dougs. Alpha
adranargic antagonist yohimbine has been roported to be usefuld |
in the reversal of xylozine-hkeétamine agnaesthasia in o wide
vardety of animals, ¥Ychimhine has besn roported to block
xylazine induced CIS depressicn in mica (Heu, 1991), in dog
{*su, 1983), in cats (Heu sod Lu, 1984), roverss anzesthesis
in cate {Hou,ct 2l., 1984), ond in horses (Ritzman ok gl..
1984}, reverse imrvobllization in elephants {(Facobson gt al.,
1985} and in Bengal Tigers (Seal gt al., 1987).

The avallability of gohimbing as an affechtive antagonist
f£aor the dopragsant cffeot of xylazine cuggasted the study of
yohinhinets affects as an antegonist for sylaszine and kotaning
in dogs.
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REVIEY OF LYTERATURE
IZ,1s KRotamine

Hoeppacr gt ml. (1971) used ketaming in the fcllowing
doses (mo/1b) in aats « 5 to 10 for restraints, 10 to 15 gor
light anneothesia and 15 to 25 for degp anaesthasla. After
intrevenous injection, recumbensy lasted for about 1.3 h.
Standing time was 2.7 he and total regovery in 13,5 he

Deyoung ot al. (1972) roportad that the dissgocoiative
state producad by theso asgents in dog and qat is charactorissd
by muscle rigldity and preosnoe of nany roflexss liks swallow-
ing, loryngeal and ocular, which are nommally asbheent when
convantdonal anceosthetic agents are used.

A doso of 10 mg/ky kody weicht of ketamine hydrechloride
was Injected intraveuncusly inte 36 dogs (Ploumis, 1976} The
mean duzation of decp surgical anaesthesia was 10 + 4 min.
The dopth Of snassthesia could be Judged not £rom usual
reflaes but frem reactidone to induced pain. Satiofiactory
relavaticn of tha abidominal muscles was ¢htalned, Average
recovery tinme wag SO "7 ndn. ‘R{aspirati.en rato incroased

after 4 min., and prossor moesponsg 1s glsc notiesd.

Fataminge hydrochloride when used elone in 2 doegs ehowed
ooverd muscular contrecticons and profuse salivation (Parsania
et alas 1977‘) +» Henge proamasing hydrochloride {(Spardne) was
used as premgdicamont, Twolve expardmental anioals and two
clinical cases were given promasine hydrochloride at a dose



rate of 2,5 to 4 myfkg inkramuscularliy, 15 min. prler to
anaosthasia. Hotamine hydrechloride was given at a dosa of
2030 mg/kg intranucoulazly or 10 mu/kg intravenously. fuscle
reloxatlon was pccﬁ'.

Tha cardiopulmonary consoquencés of kotaming (10 m/kg)
intravencusly wore studied by Haskins gt gl. (1983) in 18
mixed broed dogs. Americl blood prassuxe, pulmonary srtery
prossure and contral VOROUS preégsure Wore neasurcds All thege
parameters ware tranadcntly inorosced, ipmedistely aftex
ketominge adminictration, Arterial and vencus blood were
collacted and pH, partial pressure of CO, (Pa 0033 ¢ partial
pregsure of 0, (Pa 0,), packed coll volume and hacmoglebin
vare meassured. Pa O, angd pit wore deareased, The Pa CO,

increased significantly, Profuse salivation were also noticed.

Taylor af ok. (1972) used ketemdne in 10 cwes, 124 Jdays
pragnant. Anacsthesin wao inauce&‘ by a done of 2 my/ko
followad iz o drip infusicn containing 2 mg/ig in S por coent
dextrese glven at a dose of 4 ml/min, Redovary took place
uithin 10 to 15 min. of € end of the oporaticn.

Thurmon ek ale (1973) found that sheep bosame recdily
Iprchilizged vhen given ketonine either 4/m or i)'v. Fretrogt~
ment wich atroping suiphate preventod exgegsive salivation,
Increased degroe of rmasale relaxation and duyatlon of analoasia,
Dogages of 22 o 44 mo/hig bedy weight wers adequate for short
surgicel and amosiilc procedurss., Recovory was smooth ond
rapld,



ruents and Tellez (1974) anassthetised 10 cows, with
kotamine 2 mo/koy body wodght given by Antravensus injection
for induction and drip infusion of physiclogical saline solu~
tion of Kstomine contafning 2 mg/ml was used for maintenance
at o rate of 10 m}/min. ALl animals were on fieet, 30 min.
after stopping tho drip infusion.

CGlenn g pl. {1972} Injected kKotamine HCL intramuscularly
in pit vipers, manbas, cobras and vipers and preduced twanquil
stato or decp anaesthetio state dopending oo the dose used
(22 to 132 moyka). Tha drug produced excellent anaestheela
for both bricf and long susgicel procodures,

The use of ketomdne Ao 34 Eest African reptiles of
15 species vas doseribed by Coopar (1974). Tha drug produced
effects ranging from trangquillizstion to deep snaesthanic,
There was no gpparant olinicsl or haematolconicel ailde effacts.

Bffect of hotomino angesthesia in buffalo calves was
studled Iy Ramakrishna ok al. (1961). Ten mffolo calves of
1-%- s 2 years of age vere used, The drug was administered by
rantd fntraovencus injoction at & rats of 2 my/Ro body welght.
hnaesthesoia was nasntalned for one hour. There wad no signi-
£iloant variation in rectal temperature but a olight increase
in hears rate and rospiration rate was noticsd, ALl the
animols showed marled oslivations DPalpabral, cormeael and
largngoal zoflewas were present throughout, Poedal veflex was
lost fn 4 to 7 mine. The oyas remained open and latoral
nystafruo was often prosent. Ths haematological evaluation



showed olight decreasa in total erythrceyte count, hsemoglebin,
pecked coll volume and tatal leucocyte counte Thers was o
significont noutrophilia vith slight lyrphopends.

vishor (1954) conducked ficld $rial of ketamine anoes-
thesia in horsg, Kotandne 2.2 mg/ky body weight wog admini-
ctarced on 80 ccrasiong to induec anaesthesia in 77 animala,.

Pharmacokinctics of intravencusly administered ketamine
in horoe was studicd by Waterman gb ale (1987). Hetabsliom
and distribition of ketamine ond its two major metalbolites
(norketsmine and dohydronorkstanine) were investigated in
10 hozees. Folloving promedication with xyiactne (1.3 my/kg,
1/v) anaosthesia wag induced by rapid injeection of katamine
&t & dosa of 2.2 ny/fko intravcenously. Anacsthesia wvas main-
toined by helothans, Oerially colleatad Hlosd sacplas were
analyssd by gas lqguid ehronatographic techniqia, Plasma
kebamine conecentzations declined blexponentisily with a zapdd
instie) dstribution phace (bh = 2.89 % 0,25 nin.) folloved by
slover elnination phsse (t3 = 65.04 2 3.46 min.). Horkstaning
found in all horsas, while there vas vepy littlo dshydeonos-
ketandng detectad,

Wolobroth end Fudanc (1972) neod kotamine hydrochlorida
29 an anaesthetic in labogatory rabblits, rats, mice and guinea
rigss In all spocles, insysmuscular doses of 44 mo/kg Xetamine
provided adomuate ansecthesia for surgical procsdures requiring
15-25 mine opsrating time. Induction tine was 8-10 min, and
rexovery wags complete in 30245 min, gftor injecticn. Intramuacular



injection of 22 my/kny provided adequate enaesthosia for a
variety of procsdurcs.

rivingoton and Waterman (1978) reported that the aleepling
timo wan decreased in rags with 10 doily injections of hotae
mine (40 ma/%g). The dosresse in oleceping time was associated
with more rapid decroense in eireculating and brain lavels of
kotening ond Demethyloted product. Thio indicate that tolorance
o kotamine in =ats is cosooioted with Ineroased hopatic motas
bolism,

Porter (1982) observed the haematologic ond redtal tenpe-
rature valuas in Rhosuo monkeys widle immobhdlized with either
kotamine {15 mo/ly) or hotaminesasepromazing (11 mo/kg and
058 mg/liy) respestivoly. Imrobilicaticn time worce compared
with test groupo. Only neutrophil count wao found €0 ba
statictically different., Acepremasine=kotomine cembinnticns
offered cortaln adventoges over kstamine used alona.

Thurmon g 3l (1972) raported that intrarwescular infec-
ticn of 13-20 mo/kg of ketoming in Dwuine resulecd in rapld
dmmobilization,

Gallaghor ct al. (1993) conducted research cn immobili-
gation of collard poceaties with keterdne hydrochloride.
19 collard paceardes (Tayassy talagy) were injected intraw
musoudorky with kotaming hydrochlorids (14471 to 24.61 my/kg)
adminiotered Ly capechur gun. FPirst effcot was obeerved in
leos then 5 mdn. Imowbilization poriod was 71,7 min. fultiovloe
decas vere given ¢o prolong immobilisation perlod,
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Denny (1973) roported that ketemime io o chort acting
anaesthetic in kongaross, Dosa of 15 mg/kg for the red
kangaroas and 19 ng/ig for the eure, rapldly brought about
surgical anaacsthesia lasgting for 20 min. The animal remaine
ing immobilized £or moro than cne hiour,

wileon and Varner {2976) reported that intromiaculer
kotemine is satisfactory for restraint and handling of pins
marten and i high doses, Sor short duration of ansostheasia.
Bt 7 m/kg the Tighting reglex wao lost for 9 min, durdng
uhich tine the aninelo wore heavily sedoted and cculd he easily
hendled,

Hunt (1976) uscd ketaming hydrochlopide for anassthoti.
sing Buropean hodgor. Proleongad but light ansesthesia was
induced in badgor by subeutoneous injecticon of 26 nw/kg of
Lotamince Sedation wae Iinduced in same andmal with 14 mg/ko.

Kollian ond Nalocsh (1578} Gescribed tho affects of
kotomine BCL in red tailcd hauhs. Intramsculasr dosage of
30 mo/kg kebomine 31id not sicgnificantly sffect srtorial bhlood
gas and acld bace valuso. It was o o0fo and eff#sctive immobl-
1ioation agont ot this dosage usod.

Dogages of ketoning 19 inversely proporiéicnal to birds
body welght (Doever and tiright, 1978), Moro than 50 birds
uith body weloht ranging from 1S g to 45 g were used for the

study. A ccneentration of 100 mg/ml woo used, Rostraint ia
conpidored as medorato CNS depracsion and the bird 15 oolm.



11

Corneal and padel roflexss vers prossnt. Tha bipds vere
czeited during recovory. Thrashing and lack of goeordinastion,
frencied wing £lapping ond head shaking were nocticed, Ketanine
cauzed o decrease in body temperature, and is the best for
procedures that reguired rgstraine or immebdlization for short
pericds.

IT.2. Xylazing

Clinicel trial of wylamine wan conducted in sin horesas
andl six cattlo by Clarkoe ond Hall {(1969). A dosae of 2 to
3 mykg appearod o be safe, rellasble and short acting eeda-
tive for horses, Axterial cerbondioxido incweased in horsas.
In cattle, intramscular injectlons of 0.05 to 0.1 mvkg
produced bradycardia and inftial £221 in cardiasc output and
no chenge in stroke voluma, Xylozdne caused a £211 In rospie
ration rate, bhreathing becama laboured and deap.

Lang {1970} geported that tho sedablon of cattlo with
mubcutanccus of intravenous injeetion of 10 adult mils and
cows with 1 to 8 ml of 27 xylazine solutich producaed asdation
within 45 scc, to 25 min., which lasted for 2 40 6 h.

Dackal gt al. (i075) studiod the influsnce of xylazdne
on vital body functions in Qattlae In six heolthy adult cows
rogtal temperature, hoart rote and gespiration rates and
roflesses wvore studied hefore and ot 10, 20, 30, 60 min. and
24 h. after ndmindstration. ©DCG wera taken in 5 min. 4ntervals
during anawzsthascia. Dlood constituents wars plso studied,
Rasulto indicaoted that mylacine gawged no advarse effects.
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Campkall ot ole (1979 ctudied the hoemodynamic effect
of zmylazing in calves. The effeqts included, immediote end
prolonged paducticn in heart rate, capdiac oubpub, arterlsl
blosd proscure, towal poriphoral zaslatance, end dlactolile
1cgt ventricular prosoura, left vontricular reaidunl function
worg dungroascd. Scdazive doses oFf iylasing in calvas ara
emaller than in othor opscics,

Mbdakd {3081) conducted otudiesn o avaluate anaslgosie
proportics of xylazine, Nine bulla of shout tuo yoana aga
wolohing 200 40 300 ky were used. Each bull wes glven o 30 g
intromagonloy injection of the drug beforg ocurgery Lo araate
a pondle and proputial davistion. FPFor 3 to 2-;- he none of the
hulle shewed ovidenac of pain. Rocovary wos smooth and tha
andmals startod e\ating whan they stood,

physiolagie and codative affects of mylozine in duffalees
vere studied by Poohin ond Kumer (1979). Intromusculer odni-
niotration 9Ff xylazing 0.22 mg/kg in buffalacs produced signi-
Zicant reduotion in mean artorial prassurae, hoart gate and
rospiratien rate. Pro-modication wileh atropine 0.04 mo/kg
couced comparablively looo peduction. Reatal tomporaturo
docreased elightly aftor its ndministration. Atropine pree
redication deereased the weak sinmz, down tims and camplete
serovory time. Xylecine causod nldd depresaion of polpabral
and sw.:al/iw.lug rafilexss, bhut severely deprossed pineh woflex.

Tantavy of g3, (1902) condusted somo clinical studies on
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xylazine (Rompun) in Luffeloas. Iatramsoular injection of
xylagine ot dcsagen Of 0,02, 0403, 0405 or 0,07 mg/ky body
waight ware yivan. The most offective dosags wam 0,03 my/kg.
Animnl bacame doclle for 15 min. and could be examined sasily
for 8% min, Body temperature incransed afeor injection, while
pulse rate, respiratisn rate and rundnsl movements decreased.

Pashin and Runar {1983) conducted researches on avalua-
tion of hasmooytologicsl znd biochemical cffects of xylazine
in buffaloen. Xylazing administared intramusoulacly at
2.2 m/kg.  Dlecd cytology ard hcchenistry woze studisd
vefore 30 nin., 24 L and 72 h adndnictrotion of rylazinc.
Slight decreases in tokal enythrocytes, leussoytes, packed
cel) volune end haamoglobin were ohsarved.

Cardicpuinonaty, hsemosytological and bicchemical effects
of xylazine in goat wore studied by Rumar and Thurmon (1979).
Intramusculay admindgezotion of xylazine abt 0.22 mg/kg body
walght zeduced tha rate of breathing, without affacting the
mean artordsl pressure or grectal temperature, PMree-modication
of atrepdne 4id not affect the dopth and pattarn of rospiration
ut 1t deoresced tha hearh rata. Thers wae decreass In total
erythrocytas, hsematocrit and heamoglobin concantration, rise
in peutrophils and decroase in lymphoeytes. 5lood ahanges
returned to normal in 24+72 he

Kore ef als (1972) confirmed the use of nylasins as a
good sedative in horses, Tranzient second degres A.V. block
was infuced at dosagss of 0455, 1.1 aud 2.2 ma/kg. Atroping
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sulphote (0,051 mo/lyg) provented tho A.Ve Block. Sdgnificant
changes wors not obsamalin ragpiration woke, arterdol blosd
gag valuce. Cordicvasculor effeshs 1ike depresced heart zata.
hlasd proscuve and cerdiac outpub wore noticesbla £or at least
60 min., afvcy intravoncus injection.

Hoffoan (1074) reportad that mylazine sdrdnistersd intrae
yenously to randomly sclected 223 hercos in g deoe zonglng
from 0423 ¢o 0.75 mo/lb of body weight rovealed thot at
05 mz/lb (0,20 m/kg) bofy welght intravencusly mylanine
preduced conglotent and predickoble cffoots rogardicos of
broed, age, sox and temporament. Naxlmum sedatlon cocurrod
in 3 min, and lasted for 30 to 40 min. Sedaticon and analgoaia
uozre excoellent in 81 por cont and good in 88 por conts

KaCashin and Gabol (1975) condustod axporimont on evalua-
tion of uylazine as o sedobive preonacothetic agent in horses,
Hylaoing admindstered intramuscoularly at dcoe lovels of 2 mu/ky
wae an effoctive sedative and pre~snasothotic for thimmwial
codium nagaosis and halothano anceotheolo. Cardizg and roopi-
rasion rates vere dsorgased and transiont cardiac arrhythrdas
ocourzeds. The cnoek of acticn uss ranid, that 2z at 5 mine
and maslmgn offect was reculted afeer 15 4o 20 mine

Twenty-cix unsedated horcos wore ansasthobised by intzoe
vencus adninistyation of nylasine and kebomdne (Mule of 2l.,
1977).  In oll tho harses heard rats, rhythm, rospization rate,
denp rectol fonporatund, contral vensus proesure, pultonary
astorlnl, progoure, cardise cubpub, arterial and venous pH and



is

partial presnure of hlood gasas wers ckssrved. Twenty-four
animsls wore divided into ehree groupss Mylemina (1.1 mp/Mg)
£ollowed by koeamine (2.2 oy/kg) aféer 3 to 5 nin, was glivon
intravenously to 19 horses, 7o the aecond group, xylagine
(141 ma/kg) mixed with kstamina(2.2 mp/ke) wae givan, To tha
third group sylezine (1.1 mvig) followed by Ratsadne

{6e6 mg/ig) was glven. Pirst and saccnd group prodused
sxnellent anolgeols and Bight anacsthiata in all hoxoss,
Larger dscon of ketaniod (8.6 mp/ks) were accompanied by
muecle tremors, rigidity, nydrigsis, swaating, hypesrcension,
tachyesndis ond increcosd rectsl tomporatucd,

Xumar end Singh (1978} roportsd thet mylswine is & seda-
tiva aad analgosic soond in aquine sucgery, The offect of
sylanine (2.5 mo/Xo, 4/3) waa studted in 12 horses undergolng
minog supgery under logal procsine amasstlesia and in threo
notmal conkrolas  Sodation lasted for aboub 30 mine in cone
trolo and 45 mine 4n surgical casass There was slight desroesse
in blcod ooil counts and hsemoglobin concentration,

Locusta and Fleras (1973) roportsd thet after intravencus
admindctration of xylavine (avarsge 2,34 /b bhody weight)
in degs, the period of industion was 30 ¢ 90 saa, There was
roduction in hmazt rote (50%) rospiration rote {363} amd
Sooregos An bady teoporstury (D1 to 0,7°C) Drug predussed
hypnvsds seacopanded by onalcesis and muscle relaxstion.

tdnstanly (1974) goported the uss of xylazine as a central
norveus aystem depressant in the dogse From the clinical and
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axpardinental tetlals 16 vss found o be a good hypnotie, a
nild scdatiye and could be used as a sedative in dogo,

Cardicpulmonary offocts of sylasing in dogo was studled
by Hitdo gt gie (1978)¢ BEffoots of mylazing weze dotermined
on acterial pil, arborisk 0, PrOSOUTEe, agterial carbondioxide
pregoure, stroke voluto aed periphieral resistance in dogs.
Afger ipkravencus edministration of uylawine 1.1 mg/lg, arte-
rizl pH, Balp, POCOy valuos shewed g chengs from tho control.
Howvaver, the drug did not nooducs & statdsticnlly sienificant
decroaze in heovd rate and aortie £icw, an Ancresss in bleed
progssure folloved by incronce or deoroase in paripheral resise
tones wao obsorved.

Lecusta and Yan (1976) conductad a prediminary study ca
the presanceothetie value of xylanine (Rorpun) glven introe
mmscularly 4n dogs pricr to thiomylal sodiun ansesthenla.
¥ylasine vas given ot a doso roto of 0.8 mo/kg 4/m o 35 dods.
sodation coqurned after 6 to 1Y min., Thisgylel sodlum as a
two par cont solution given to cffect 10 min. after sedation.
Satdefastory anaesthesls wae attained in 2% mine In smell
degn and pupplos the doss of thivmylal sodium was reduced by
as much oo 78 pozr conks

Xylasing Injectod intremuscularly at 3 mo/fkg in rat,
zabbit, and degs decraaosd the momber of ornythrocytan, 1ouQo-
cytoa, percentase of lymphocytaes snd dncraooed porcontages of
moubirornile {(Ch and Lees 1984),.
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Omamagbe (1285} roported the use of xylazitne for pree
podication An dogse Rylazine (1 my/kg 4/ Zollowed after
10 min. by seddtm peavobarbleal {10 me/ky L9 prodused
oxodllent narcosdn, muscle rolawation and amalodsia o pormit

majer cuxgerye

Lacuatn and Laon {1973) conducted a preliminory study
on tha sedative offects of xylosing (Reapun) in cats., Xylaszino
produccd cedaticn in coko when given at a dose ot 0f 1 no/kg
but caused vontuings Tho induction time was 30 to 90 s00.,
vondting eimo 1,5 te 1.5 nin. and the ssdstiva effect lasted
for 40 to G0 min. aftor Aintravencus adminictraticon and 25 to 70
min. aftor intrommecular admindsteation.

Colby o al, (1584} demonstrated the omatic gobion of
wylanine on the chemorcoeptor trigoer mone for vomdidng dn
cots. Xylesine induced voniting wes elimdnated in cots by tho
ablation of the aren postrcmz. It was consiuded shat wylazine
aoke on chemorcaaphay srigger zone of the area postiama ond
thic oction may be medizted by oplate typo rotentors.

Irmobilizetion of coo animalg was conducted by »ade (1974),
e dmmobllized antelopes, gazellos and bovinos uith xylazine
mono or Solloved by oy combined with ketaming.

Uaanatological affoct of wylanine in Bactrion camel waa
gtudled by Custor gt pk. (1977), Xplesiuo ot a doso rate of
0427 and 0.5 no/ko body wolght produced sdequate sedation
for various proceduras. Heemstolcpleal and geruwn biochemicol
valuas for comcels rectendnk manaily were compared with those
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for qamels rastraint with xylazine. Xylazine trested camels
had lower valuos for erythrocytes, heemogiobin and packed coll
volumg and higheor bleod glucoso concentration,

Dvaluation of mylosina for chemical restraint of captive
axtic volven g conductad by Philo (1998) Xylazine ot dosages
0f 2.7 t0 3.9 mg/Kg body wolght was adninistared to 23 captive
volves (Conis lunug), The opiime) dosage was comparatively
hlgh for cxolted and soclalised adults. HMoan tdmoe to inttinl

offont vas 29 min. and meon time Lo steragl rocumbency vas
37 min. Haxinum afifect was cbtalned within 15 min, Adequats
sodetion looted for 30 to 60 min. Induction and recovery from

anaesthesia vas smocth and guiek,

Dengse (1979) ocdated hoian alephanta with xylazine.
Dases of 100 to 300 mg of a 10 por cent solution of xylazine
satinfactorily cedated nidx olephants ranging from 150 to 255 em
shoumlder hedght. At thig dosage all animals vore seodated in
the ssanding posttion. The indtiak signs of sedotion ranged
£rom 10 % 4 &2 20 & 4 min, ond the offect lasted £rocm 80 =+ 8
to 100 4 15 mine Time tohon fzom injectlion to complete raco-
very renged £zem 360 % 31 to 540 % 21 min, Disturbances during
induotion dolayed the onsat of astion of the drug.

II.3. Xylaosino=-kotanine

Amond gt al, (1972) used aylasine pra-medicatiion to
climinato muscular hyportonicity in cuts durdng ketomine
anscogthosia. Twonty adule oats wero injected with xylazine
£ollowad by hotamine hydrochloride intramuscularly. Sylasine
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climinated mgoular hypertenicley, prolonged the duration of
analgesia at low doses of ansesthetic and provided sedation
of pugficient duration to cnourd quiet Tocoveny.

A two por cent xyiszine solution intresuacularly (0.5 mg/lg)d
4in cats produced olight sodation. Ketadno (20 mi/kg) intra~
muscularly civen 20 mine later producad general anaasthesia
laoting for 25 to 50 min. (Rarl.ad al.s 1974). Thore vars
decrease in bady tempegsturao, pulse rata, rospiratien rate
and volumo, orythrocyte counts and leucocyte couwnts. The ECG
changes reportaed are attributed to hypothermia, hypemis and
porasyrmeathominetic cffect of xylozing,

Cardiopulmonary function was sssessed in healthy cats
givon xylamine-kotamine combinstion {Allen gk ol., 1996).
Cardisc cutpuk, hoort rate, stroke valume and cordiac index
wore siqnificantly decroasad,

Havarro and Freedman €1975) conducted clinical gvaluation
of xylecine end ketamine hydvechleride for caesarcsn in deas.
¥ylocine di4 not quicten the pupples when used as a dosage of
Ga5 to 1 mgllb (0.2 to 0404 m/hg), bul it providsd maffiolent
analgosia end masele yelaxation to allow delivary of the liztor.
The pups zo delivered wera not sedated, Hatanine hydrochloride
aomplenented the offect of uylasine and facilitatad completion
of ourgory. Howsvor, the corbination produced satisfactory
cedation,

Ansesthesia of dog and cat with a combination of ketamino
end nyleaing at o dose zate of 15 mg/kg and 3 mo/ko
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intramscularly choved thot the anaesthesis wog of ghore

dueation {30 to 40 min.) buk could be prolonged fox three
hout's by introvenous admindstration (Heufman, 1976}s Rasge
pirotion slouwed, cornosl zofleues werd cbegnt. Thore wore

no vamiting or convuloions,

Lole ond Rhokr {(1989) cenducted euperimant cn evaluation
of xylacing 48 an ansesthetic agumt in combdastion with pre-
snassthotic ruge in dogs. 3 mg/ky body waight af xylasine
combincd with triflupromazing (2.2 ng}, ohlerpromazine hydro=
chlorido (1 n) and Alocepam (2 o) respectively o each group.
Bach drug 1o administored prior 4o wylacine adninisezstion.
Raopiration rate decransed in all groups. Blood pressure
loveped with admindotrotion of preeansesthotics but improved
clightly by xylazins, leanrt rate increased initielly with
proe-anposthobic drugo, but significantly dropped aftcr mylazine
admindstraticon. Xylaslng caused slicht dncrease In rectal

temperatisQ,

Clintcal etudios of ketondne hydroohloride and aylasine
hydrochlorido in domostdc goats showsd that the combination
induced znsestheooia for a varlety of surgicel proccdures
including laparctaty, enucication of cye ball, ompubation of
claus, abemasctony end entorotomy (Humar ob ple.. 1976). Dose
of xylezine and ketomdno usod wos 0.22 my/luy bedy welght and
11 mo/ko body valcht, roopectivoely,. although respiration rato,
heart rate and xoctal tcmporaturc wore dzoroased, Thoy
remained within normal lfmits. Surgicel snassthesia was
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meintained £or 2,25 to 2.73 hs by supplemsntal incrementa of
Lotonine or & mixture of xylazing and kotomine, Skoletal
meele relaxation uas goed in oll animals apd regovory wan

smooth and uncomplicoted,

Bygegaidrd and Mbiuki (1984) xeported that the duratiecn
of anolgoesic in shoop io leongost By intramusoulsr administra-
tion of kebomine and wylagino. Dosage of katomine and
sylasine used vera 11 mo/lg and 0.22 mylky cespectivaly. The
oome dosag® was given by intramiccular and intravencus routa.
Longost uestion by intraruacular injections and least aversge
anelganic tims by intravencus zdministwation.

vhite and lolmws (1978) conducted dorparative study of
ketandine and hkotominase-sylazine £or effcotive suvgicnl anass-
thesia in gabhlt. A doze of 44 mg/kg ketamine dn 10 rabbits
@48 not producse oufficient musele rslaxatisn f£or ventrol
abdomdnal incisions. Adequata atnlaestheole £or thoso operationo
waro chtainod vith a corbdnation of 38 mo/lkg ketomine plus
§ ma/kg xylazoine wvhieh produced a pleep 1ike stote lasting
upto four hours and surgics) sneesthesis for 20 to 735 min,

Tho coitbinotion 0f ketamine ond wylasing was teated in
afult mice (Muldor and Mulder, 1979). The combination of
sylozine and ketoming was prepored by misdng 1 ml of lwtomine
(100 my/ml), 1 ml of nmylosine (100 rme/ml) end 46 ml of sterile
veters For 30 g body wolght 0.1 ml of the cenbination wes used
to provide 50 mu/kg of cach deug. Hoted the timo of induction,
duraticn and reoovery, Hosn fnduction tioe wae S min. !Meen
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ansesthesia for 8 mine Mequate ansesthetio level can be
maintained for 60 to 100 rdn.

Baverly and Vargo (1960) reported tha use Of kataminge
Alazgpan and ketanine-Ryiazine cocbination in Ouiner.pig. The
two conhinations werc used in the followiny dosages. 44 mg/kg
body wedoht of kstamine with 0.3 mo/ky dipepsm and 25 ma/kg
kebemine with 5 mg/ky xylazins. The drugs wore mixsd ang
injacted intrsmuscularlys. Both combinations gbolishad signs
of pain from gll enimals. Recovery time wam proloaged with
rotsminawnylasine than with ketymincediazepam combinations,

Twenty=-six adult hovess weze ussd to invastigate inkraw
venous ansenthesic by xylazine and hetaomine (Muie of pi., 1977,
Xylazine 1.1 mg/kg followed by sapldly 2.2 mo/lo keteming prce
vided quick, safa and excellent snalgesis snd chort duratdcon
of snaesthieniac. Recovery was utnoventful. Latger dosas of
hetomina were uncatisSactory. Larger doses of ketamine
(646 mp/Rg) Eolliowing sedation with syloming (1.1 op/loy) Entrs-
veRouoly, wors egctmpanied by rmuscular sremers, nigldity,
mydriasin, ovculogyric movenents, svesting, hypercension,
tachycardia and incroasdd ractal temperatutra during meccvary.

Pre-madication with xylsaine £ive mimitee before or coie
currently with ketamine in hoxses give similar results bug 1f
intraval i mora than five minutes batwean the drugs produced
lo9s desp anacsthasia (Fishar, 1984).

Hgmay and Singh {(1979) reportad that katanine at 11 mg/kg
intramuscularly preceded by Xplavine 0.22 my/Ky Antramuscularly
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in calven produced good surgicel anassthasia lesting for
40 to S5 mine Theve uore elight reduction in wespiration
rabs, heact rats, snd tomperatugs duing anacethasiase

In calves ketanine iniscted intravencusly at 11 mg/kg
had vary littlo effect on hosct roto, Despiration xate,
axtoriel blocd preocgure, central venous pressurs, biocd gases
oand body tomperature (Asuad ek ml., 1981}, Aplezine av
023 Myl Antremuscularly <sused a brief indeial rise in
blecd prwssure £ollowed by decrease in rospiration rote, blood
pressure gnd oxygen tensicn. A combination of Ketsouing
2,85 ng/kg and xylazing 0,14 my/kg resuliad in Initial rise
in hear: rate, respivstion zate snd blood prassurg, Thia low
doge combinsiion was offestive in inducing surgical ansssthesias.

Genoral, anaesthenis produced by o conbinstion ¢f xylazine
and kstamine was evaluyntad in 24 asttle {iSiuki, 1682)« The
drugs wers glven dntramuscularly or introvencusly cither st
10 min, iutarval or mived together. Xylaoine doaage was
Oel mp/R3 by bath roukes and ketoming wes given at 5 /Ky
Intramusoulsrly ond 2 kg Ankroavencuslys Mean recovery time
ranged £rom 50.8 mine to 63 nin., Durstion of analgesia ranged
£from a mean of 0,3 min, af the coronet £0 a mean of 66 min,
at the paralumbsr £089a. Musemlar relaxation was poor, Haarxt
rate nognaly rectal temperature and resplraticn rate veried,

Tha dosepen of sylazina and ketamine az a knock down
agent in iion were 3 my/kg hody woight for ketaming plus
2,5 mg/kg body weight fonr mylazine {Kook, 1984).
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Trostment of wound on the forelimd of ¢ lion (Ranthers
leo) under general angesthesia vas done by George gb al. (1986).
afeor securing the animad within the cage, xylesine hydrc-
chlorida 10 psr cent solution 10 mi (L.q, at a dooe of 10 ma/iko
body weight) followed by atwopine sulphata 40 ng were injected
intramisouliarlys Thae ondmal asoumed unsteady galk by the
£15eh nin., stornal recunbency in ancther two min. and lateral
racumboncy by tho 1ith mine

vhan katanine-mylacing corbinotion was adminintered,
enosds wao cboervad in two out of three lions (Panthero les)
dQuring induction and in oll animols during recovery (Cheeran
et al., 1989),

¥otaming injectod intromusoularly inte deer mouse
(ecreoyeons maniculatus) ab 100 mo/lky produced adeguate gonoral
anacethecia but incdeguate analgesia. This doficleney was
rectificd by combining kotanine and sylosins beth at 50 mg/lhy
(Silverman and Zagnam, 1986).

vhite gk al. (19897) studicd the effeckt of L/n administrao-
tion of xylanine (0.25 mg/kg), ketamine (5.8 my'kg) and a
mixturo of mylazine 0.15 mp/kg and hotaming (2.5 mgy/ka) on
godation, onnlgasia, cordige and pespiration ratas, body
comporaturo and muscic rolaxation in dromedary corel. The
mixture of kotomine and xylazing wes suporior to elther dmug
usad alonc.

The surgical mancgdment of an wound on the tongua of a8
captdve bxonot mookey under coneral annesthesisz wing o
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conbinaticn of xylogine (2 moy/kyg) =and ketamine (625 mg/kg)
wea donc by Osorge gt gl. (1987). Doth tho deugs wore afmie
nictered intromuscularly. 7The aninmal was unsteady within
theoe mirutes and asoumed lateral scouwbency by fourth minuta,

Checran gt ak. (1589) reported thot cub of 121 captive
musth clephants trongquillized and translocateds 54 elaephants
wors lomohiliced with mylasina (100 mp/ton), 17 clophants with
acopremaning and xylacine (50-80 mg/ton end 320 mg/ton), tuo
clephanto with xylasing and &lamepan (100 myg/ton and 7 %o
20 m/eon) and oight olophants with sylazine and kotanine
(100 mp/ton cach).

IX.4. Rotamincexylagino-yohisiadne

Nylamina sodation con bho antaganised by 4-zmincpyridine
and yohimbine {Hatch gf ol., 1982). Oroups of fasted otropi-
nisad dogs of both cexes wore given a standaed dosage 2.3 mo/ky
body weight) of xylacine intromusculazly. After £ull sedation
thg dogs vere givan intravencus deamincpyrdidine (0.3 mo/kg),
yohimbine (0,138 mg/ky) or a cembination of hoth. Control
group was givon saline solution. Jd-oninspyridine decrgased
the moson valk time to & min. {saline treatad groups 14.1 to
17,8 @min.) ond total rocovory time &5 2.5 he.  Yohirhine
dearcased tho walk time o 2.2 min. and fotel racovory tims to
0.4 b (palinc troated groups 0e8-2.7 h)e

Complote immobiliration produced in doga by xylazine-
atroping could be raversed by d-smincpyridine and yohimbine
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{Wallnor gt ales 1902)¢ Cross=hrod dogs of both soxes wers
given intravencus injocticn of a standard dose of uylasine
(2.2 ma/kg)e Uhen fully oodeged tho degs wero givon intra-
vencus dnjection of a large dose of (0.5 myky) etroping
sulphate, When fully drmobllized the dogs were injooted introe
venously with saline (control), deamincpyridine (0.03 ny/kg),
yohinbine (0.125 ro/lkg) or o combination of boths teen walk
time wope 76 min. for tho contwol, 25.4 min. for d-amincpyrie
Aine odninistored group, 8.7 wmin. for those glven ychimbine
and 4.0 mine. for thesa given d-mminopyridine end yohimbine,
Hoan total rocovery tima was 3.8, 2.5, 1.1 ond 1.6 he respecs
tively. ’

Cronin gt al. (1983) roported that geepromazind-wylszine
sedation &n dogs con be antagoniced with deaminopyridine and
yohirbine, standord dosc range of xylazinesacepromaaine come
bingtion was 2.2 wo/igs 05 mo/Rg reapectively. Loss of
righting roflax wao considered £o be a polnt of naximum sode~
tion. Those doge vweros injocted intravencusly with dwaminopyri-
ding (0.5 mo/Ka), yohimbdne (0.25 mo/kg) or a conbinetion of
4eaminopyridine and yohimbine. Control group was glvon intra-
venously ong ml salino goluticns The 4-aminopyriding,
yohimbine and 4-aminopyridince with yohisbine rodoced ths walk
tine £rom contzol value of 43.1 mine 50 7.6, 404 ond 1,9 min.
veopactivelys Incrcasced heatt raote was also absarved in intact
dogs givan yohimbino, Thers were Ancrcase 4in rate and depth
of roespirationa.
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Yohdnmndne, an odrenocgeptor blooking agent glven intrae
vanously (0.1 no/ka) in dopa antagonized bredycerdia, but
posentdated xylazino dnduced hypotension (Hou g gl.» 1985).
Zylazine csuged decresee in heart rake, accompanied by sinus
archythoia and initdsl incroaso in acterial blood prossuza
which was folloied by docreass.

Ratch end Ruch (1974) found that in cato anwosthshised
with hetanine (20 moy/hy) Antpavencusly, the duration of anzes-
thaoie vas zadueed lw mphotamine and yohdmbine, Anbulation
time was not ohortcned hy thase drugs. A mixture of ampheta-
ming and yohlimbing, antegonized kotaomine almost Irmediately.
Hetoming Anduced cataleptic motor impairmont was not antago-
niged by thoe mixtura.

Twelvde gots were uscd €o ovaluate the gffoct of yohirmblno
an antagonlst of xylazine (Mou and Lu, 1984J, Two Intromis-
aular dosagon of xylasine and keterdne (2.2 mo/kgy of xylazine
plug 646 m/fhy Wetemineg and 4.4 molg of xylaszine plus
846 mg/ko Lotomine) cauged approzimately 60 and 100 min. of
annnsthesia xespoctivoly. When yohimbino was given 45 ndne
ageer kotandng administration, Qata regained congcioushess
within shroe minutes, Thay wore wellkdng within 1 o 2 min.
after rogaining congelousnces. Yohlmbing reversod ths brady-
cardia snd raopizotory deprassion cousod by stylasine, Yohime
bine i ales weegul foz coatrolling the duraticn of .xyln:z:.ns-
kotardoe anacsthasia in cotso.

Kiteman gt al. (1902) reported that xylanine sadaticon can



28

bte antagonized by d-aminopyridine apd yohichine in cottle,
Tuenty-four cross-bred steors were injected inktramuscularly
with standard dosage range of xylazine hydrochlozide (0.2 to
0,3 mo/kg body wolght). These andmple were grouped into four.
tihen sedated maximally, the £4rst group was given iactonic
saldne solution (1 mi, 1/v), group IT was given d=amincpyri-
dtne (0.3 no/kg, 4/v). group XI7 was given yohimbine {0,125 mg/kg
1/v) and group IV wao given 4-sminopynidine plus yohimbine in
the cane dose as chovo, Tho deaminopyridine decreosed the
moan standding tims from 94.3 mine to 73.4 min. Ycohimbine
dearcased tho meon standing tima to 27 mins WMoan total reco-
vory time were not significantly decreased.

Xylazine (0.15 mg/kg) rosulted in significent respiratory
doprossion and deorcagse in artoriel partisl prescure in cheep,
Yohimbine (0.125 me/kg) produced a significant improverent in
partial prascure of oxygen in 50 mine and ebolished tho poras
doxical respirotory pattorn (Doherty gt al.. 1986).

The sbility wos compared of tolagolino and yohimbine to
antagoniee xylasing induced central nozrwous systam doprossicn,
bradycardia ond tachyrnoes, 4n nine ewes and £4ve romse Dach
shecp recofved 0.4 my/ig xylazine followed in 10 min. by
2 my/kg tolezolino or by 0.2 mo/kg yonimbine. Xylacing olone
caused recumboncy for 41 i 3.7 mine Tolazoline and ychimbing
sheortened the kylazine induced rocumbency to 12,1 & 0.9 and
18,1 % 1.5 min, rospoctivoly. Both tolazoline and ychimbine
revarsed bradycardla and tachypnoen {Hou gt gles 1987).
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Antageniem of zylazine and kotamine snacsthosia by
deamninopyridine in gelding was roported by Kitzman g4 al.
(1984} . Thirty-six geldings when maximally sedoted vors
given caline solutlon, 4eaminopyridine {G.2 ma/kg), omoll
doso yohdmbing (0.075 mxyfkg) s lovge dusa yohimbine {0.15 mo/keg)
and 4eaminopyridice plus low dooe yohimbino. Groups given
4eaninopyridine alona and small dose or logge dose yohdmbdno
alona produced s algnificant deorsaso in mean standing timm
(969 % 1.6 mine, 11,3 £ 7 min. ond 0.6 % 2.3 mine respeo-
tivoly) compsred with that of saline contsod group (24.3 4
9.2 min.)» Mean total recovery time was not significantly
difforent. deendnopyztdine plus small dosc yohimkdne and
Jarge dose yohimbine produced olgnificont desreass in moon
ptanding timo compared vith thot of the control (10,3 ¢ 2 min,
and 843 4 2.6 ndn. raspectivaly). The mean total recovery
eime wae significantly lerger in the combine antagonist group
compared vith thot of the control.

schmdds (1583) roported o gase of effective ravorsal of
sylazino cadstion with yohimbine and 4-gninapyridine in an
adult fomele olophonte XA total dosa of 1200 mg of xylasine
intramisculasiy plus 60O mg intravonovaly (0.33 mg/kn) resulted
dn hoavy sadation. Mftor 50 min. of sodagion 425 my of
yohimbina and 1000 g of de-aminopyridine vers admindstered
intravenousiys. The clephont was up and walking within S min.
of antegonist pdmdnistration,

Jeooboon (1985) studicod she offoqts of yohdnbine on
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conbdnod xylozineeketanine inducod eadaotdon and immobildizatien
in juvenile African elephants. Twonty-tws juvenile Afirican
alephants ware glven a eombination of sylasine (0.14 £ 0.03
mo/kg of body weight) ond keteming (1.14 3 0.21 mg/lho) as o
ainglo intrgmuscular injogticn. Irmebliized andmgl hod s mean
immobilication timo of 11.6 £ 6.9 min. 12 of tha 14 Glephanto
dunebilised vith a single dsae ccabination of mylasine and
Xotemdne wera given yohisbins (0.13 3 0.03 mo/Kg) intravenously
and pamaining twe elophonts vsro sllovwed to roqover oponts-
neouslye Tho elephanta given yohimbine hod a mean standing
tite 0f 2.4 4 1.1 min.

Renecker @ ale (1985) dmmobilized four aaptiva moose
(Adoas alcag), four mlo docr (Qdogoilous homocednua) ond £ive
white talled deoer (Odogofleus virginianus) with xylaegine
(0,83 to 1,29 mg/kg body woelght, 1/m). Mean dnduction time for
mozoe was 17 win. ond for the deer, 14 and 10 nin. respectively.
In this study, madimal oedation of the moose and deer was
ravorsed with successive infeotionn (given 4/v) of yohinmbine
(0.15 my/kg) and 4-cminopyridine (0.26 to 0,20 my/ka)e Theeo
produecd sternal rocwnbancy ©o arousal dntorvaels ¢£ 1 to 15 min,.
and recumbency to standing or walking intorvals of 1 to 24 nmin.
The dujecticns of thao roversal drugs produced marked increase
in regpdration rate ond heark rate in the monso and deer, without

cocurzence of musele treners or convulsiono,

Jaeaoup gt gl. (1983) roported thot kokanmine ot a dosage
Of 5.8 o 1445 mg/%g and ayldacing (.44 to 0,92 mo/hy vere
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suf£icdent for effective imwobilizaticn 4n culs dacy, Recume
bercy achieved in 95 mine. Ambulatory time was 150 mine Yohimbin
at & dosa Tate of 04125 mg/ky produced effackive. rgvarsals

Mule deer bacane emimlatery in 1 to 17 min. (average 8,2 min.).

Bffect of yohinbine on wylasgine induced immchilization
in vhito tailod deer was studied by isu and sheerlisw (1984).
24 white tatled dsor ware given intrammouiar injectlons of
sylenine (2.8 3 1 ma/kg). Yohimbing at various tires were
givan to evaluste 1t3 effects on xylazing induced immobilizaw
tion. In £lvs control deer were given 3.7 & 1.2 my of xyla~
zine per k3. Onset of recumbency was 13 £ 2 nin. and the time
of standing wes 268 & 76 min, Tire for eitting after ychimbine
was 3 & 7 nin. end the time for standing was 4 # 5 min, Yohim-
bino alsc raverssd the bradycardla and respirvatory depreseion
induced by stylasine,

Hoch gt 3l. (1985) veported that whito tailed desar
{cdogolleus viraintanus) Ammobilisoed with Xstenive hydze-
chloride (3.7 & 144 Mg and 0.54 & 1.99 my/kg cespectively)
can be effestively reversed by ths administzation of 0,09 to
0453 my/kg of yohinbine hydrechloride intravencuslye The dssr
reised thelr heodo with an averags time of 2 min. The animals
stoad in 8 min, =nd walked oway in 9.5 nmine

Remesy gt gle (1905) usad yohimbine hypdeochloride to
revarse irrobilicaticon of poler boars by kotaming hydrochloride
and xylazina hydrvochlozida, Single intravenocus doze of yohime
bine hydrochleride ranging between 0,029 and 0.158 mg/ky
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reculted in a modion time of 10 min. £o pusteinjection recavery
from Rotomine hydrochiorids snd xylanine hydrochlordds lmmobl-
lizations Convulsions and ruszle tuitching ocourxed in some
animalo. Median respivation rate and haart rate increased
£rom 5 to 12 breaths per mine. and 51 to 79 por nin. respec-
tively.

Revergal affest of swylasine by adninistration of alksloid
yohinbine sither alone or in combination with 4-aminopyridine
in red desr has boen studled by Mchelvey and Zimpson (1985).
Intravenous administration of yohinbine (0.15 to 0.2 my/ky)
and deaminopyriding (0.3 £2 0,8 my/ly)e Tho time elspaing
aftar injecticn of raversal sgent to adopt sternsl rocumbency
and the time for gtanding wore noted, The natural recovany
meen time for standing vare 242 i+ 39.3 min. Aftor injection
of sntidoto the rocovery time wore 14,9 1 3.5 nine

Failura of yohimbine to roveras Katamine has been raported
Yy Lynch and Line (1905), R4ns adult female rhesus conkays
vore olven an dngravencus dose of either 0.5 ma/kg yohimbine
hydrochloride o saline 10 min. agter intrmauscalay admioistra-
tion of 10 my/itg ketomine hydeoohlorids. There was no difée-
vence in the durstion of ansasthasia,

Reeeger snd Sopl (1986) weported that. yohimbine failed
to reverse imobilczatlion in groy wolves. Yohimbine (0.2 my/ks)
was glven intravencusly 18 min, after fmmobilization with
kataming (25 wmo/kgd. Alehouch the andmals given yohimbine

ralzad their head significantly earlier than controls, thers
wes no ddffarxencas in tino taken €5 wallk.
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Hou at ak. (1986) sdninistersd xylssine (21 mg/kg) and
katamine (S mykyg) Aintranuscularly to 12 Sprague-Dswly rats.
Ansesthesis lasted approxinately for 70 min, There was
polyursa, bredycardia and bradypnoes, Yohimbina (241 mg/kg)
was edidnistered intromuseularly 20 mine after wylazinoe
ketamine injection., Rats regained conselicusness snd righting
refloxas within 10 mine

Six tigere (Ranthora ticede tiocial ware frmobilized
£4ve timos at two woeel intearval with ketamine at different

dose levels, Thars wora acute changes in hematocrit, chlorias,
potassiun, glucose and bilirubin in blood. Yohimbine produced
recovery within 4.6 mine Yohimbine at 8 to 15 mo/Rg in adule
tigexr gave agfeative roversal of 850 to 190 mo of xylazine
{cecl ok ole., 1957).

21,5 Buprenorphine

Tayler and Houlton (1984) conducted a study en poste
operative analgesia An dogse Dops of many brzeds wora glvan
pentozocine (1 mo/ka), buprenorphine (6 Mo/kg) and morphina
(0.2 mé/hg) €0 control the post-oparstive patn after orthow
podic gurgery. Thers ware significant deoreases in yespira-
tion rate at 30 min, and 2 he after bupzenorphing and 4 h after
morphine and pantazcoing.

In soma snimal tests, upranorphing decxeased the respi-
xation raote and inoreased arterial Pato, with decresaing
artarial Paoz (Cowan gﬁ_ 2-. 1977a) «
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Buprencrphine showed a boll shaped done responss Curve.
Increasing 4osages profduced isorcased responsas end afeer
attaining o masdmum ragponse, otill largor doses prodused
leamer activity than smaller dosen (Heol gt ales 1580).

Cowen ef al. (1977) found that buproncephing reduced the
hazet fato, but hed no cffect on artoericl blood prassure in
conseious zats and dogss In cate buprenorphine (0,10 ond
1.0 mg/kg) caused no major haemodynamice chenges, Hith docas
of buprenorphing greater than 010 mg/ks the duration of ros-
piratory deprescion bacomes less, Ceiling effect ooourrned
such that the naxiomm egfects produced wers less than those
obtained with morphing.

ltelan and Hall (1984) studicd the effect of foun inkra-
venaus combinatdons, xylacine (0.7 mo/ky) ond merhadons
(0.1 my/kgdy Xylozine (0.7 mo/Xg) and buprenorphing (0,004 and
0.008 m/les and scopromazine on arterial blocd prascure, Coh-
t2al venocus prossute, hoomt rate, rospirstion rate and blood
gases woera studied in four pondeo, With xylawins-bupreucrphine
end xylazine=methadons the onost of sedatien wes rapld. Onset
Of ecdction atter Antravensus injoction cf acepranazina
buprenorphing was slower.

Plorey {1903) reportcd that buprenorphine 42 an offective
ansigasic in both cat ond doge It 15 uaeful especianlly befora
orthopedic surgery or ansl gland removal ond have been found
that it glveo smcother postmoporative paricis It ie used along
with acetylpremazine intramuscularly ¢o sedate dogs,
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stock (1988) reportcd the wse of bupransrphine hydro-
ghloride in ecombination with acetylpromasine in dogs ond cato,
as a promedicement. It dcas not csuse recpirotory depression
and untoward cardiovasqulor effects. Althoush the analgesic
propertico ave said £o last 8ix to oigcht houro, tho sedative
affeot last ovar 18 hourg,

Taylor (1535) zeportod that bupronomphino haz some seda-
tive e8feqt and no excitcment. Vomiting may ecccur in ran.
Some raspiratory deprossion is coeng but lesa severo than
roxphina.

Taylor and Lisrrtaga {1986) conducted evoluntion of coma
drug combinations for sedation in the degss Drug ccmbinations
uged wexe acepromazine-pethiding (70 pg/kg ond 3.3 ne/ka)
acopromsoine~hupranorphine (70 Fgmg and © Pq/hg) and aoe-
promazine (130 pg/kg) alones The dagree of sedation, raoio-
tance to manipulation, sensitivity to noise and rosponssy to
pain wore assesscde The combinetion of acepromazine with
buprenozphing or pothidine produced bottor sodations

IX.6, Pentazcedine

Davis and Sturm (1970) coboerved that tho pesk concentrow
tion of peptazooine wore similar in all sopecias exoecpt in coto
in which poak concentraticn was highere Sislosis, nydriasis,
emesis, polypnooa and contral norvous deprassion wore the
offocts observeds In dogs profuse palivation and diarrhoss
weRe observeds P2k plasma coneentrstion st 15 nmin. in goots,

dogo and swins and 60 min. in cate
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penitez and brunsy (1973) cbesrved the effects of
pentazacine in dog and cst. The smslgesic properties were
tosted in 20 dogs, which were given 0.5, 1 and 2 my/ky body
weioht intravencusly and in 10 cats which wore given 3 my and
4 no/kg subcutaneausly. The resulfs were measurad a2 a mean
tima threahold for responso $¢ the ppplication of a haated
coppar plate to the medien aspect of the thigh.

Coapex and Ozgan (1977) used six besgleoa to compare tha
affests of pentazocins 18 mg and 30 mg for csch doge Both
dones produced no adversa effegts, but 20 mg dose produced
adverase sida effect aftcr 8 h. and complete rocovery in 12 h
in both cases, Pantazoding at 4 mg per ko four times a day
produced sndaticn, atexis, slight salivation ond imgreased
reppiration. Duk 6 my/kg produced prostration and tramors.

Miner and Losacco (1984) provaed thot pentazocing lectate
1s safe and cffective analgesic in Joge suffering £rom pain.
Intremusoular adninistration at dosacges ranging £xom 0.75 to
1.8 o/ky rapidly preduced analgesia for three hours. Adverse
resction noticed was salivation,

HMulr and Robartassn (1985) observed the visceral analgesic,
cprdiorespizatory and hehavicural effects induced dy xylarine
{141 my/kqg)» butorphanol (0.2 mo/ka), mepertidine (1 ma/kg) end
pentazocing (0.99 me/ky) intravenously in cdult horsas with
colics Heart rate, respirstion rate and mean arterial pre-
saure wora inocreased, The dursticn of viscoral analgesia was
long with xylacine (90 min.) followed by butcrphmnol (50 min.)
&nd then meparidine and pentazesine (30 to 35 min.),
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MATERIALS AMD NETHODS

The exparimeontc wore carcied out in three 4iffegent
partoe.

IIT,1. Dotermination of the LD.. xylezina,
uprenorphiine and pontafitoins 4n rats
and mice

in tha first pact, tha EDSO ¢ thoe thres dreugo nonely,
::yl.azinol. buprenorphln@z and pentaaocs.nes wore determined
uodng the thormal stimuius mekhod of Dandiyn and Monen (1963)
in rats and &he tail clip method of Blenchi and Franceschint
(1954) in mdce,

ITZ.1.A. Themngl stimmlus mothod in robg,

The method deseribed by Dandiya and Menon (1963) waa
followeds Tha cnalgeaiemter“ was used €o acssog the analgesic
effect in rats (tall fiick method). This has Sichrome wire
vhich could bha heatad to the required tenporature and maine
tained by moans of hoat regulator. The current passing through
the lichrome wize 4o indicated on tho ammeter which Andiroeetly

gdves the tomparsture of tha uirs. A jackaet suzzounds the

1. Rompun = Xylazino hydrochloride - 500 my dry substancy =
Dayer Lovarkuson, GSITany.

2+ Tidigesic « Bupcencrphing hydrochlorids « 1 il ampoule
containing 0.3 mg - Tanil Nadu Padha
Pharmacouticals Lids., Tamil Nadu.

Se Fortwin -» Pentaoszoging lactato = 1 nl ampoule conteining
30 mg ~ Rgnbawy Laboratories Ltd., Dovas, M.D.

4. bDuslgesiameter - Techne Analgesicmotor, Tyoe l1K-1,
Taochno Bloctricols, Lalbagh, sckoow-1l.
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Wiohraome wize and water 4o elreulated through it. The upper
surface of the jacket gezves as o platform on uwnhich the tadl
of tha rat can be ploged. The wator circulating through thoe
Jacket prevents tho platforn £rom gettdng hooted up. This
engures that only that portion of tho tail uhich lics just
ahova tho hot wire 1s affected.

The ammeher wag oot to four amperes oo that tha heat
produced in the tfchromo wire wag constant theoughout the
axperinent, The rat was kopt In a 2at holder with only the
tall portion protruding cut. Tho tall was placed on the plote
form so that the niddlo portion of tho wall remainod just gbove
tho hot uizre, but without touching it. The reactlon time vas
notad whon the andmel recponded with a sadden and character-
dstic £lick or tail liftino.

Ten rate 4dn & group wore token for eoch trlal. The rats
were welghed and the dose for each drug was calculated. A
nwber of tTlals vere conducted to dckarming the mexinmum doso
that gvoled no recponse 4n all the animals and the minimum dose
that evoked posltive raoponse in all andmale 4n tha group,.

The raoctien ting, that 1o the tine toaken for choracter-
istle tall 1ift was mossuzed o ¢ho nearast of tha second before
intraporitonsal injectdcn of the drug, at 10 ond 37 minute for
Xylazine, 10, 30 min., 1 h, 3 hh and 6 h for bupranorphine and
10, 30 mine, 1 h, 2 hh, 3 h for pantazocdne. Normal resction
time was noted for all the rets before afministration of the
druge ALL the rats which werce not responding withidn 10 ses,
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wore disesrdod, The rogpoaoct vas conoidared ss positive
when the resction timo oxceed ¢he normal roaction time within
10 min. ond 30 min. aftor introperitoncsl administraticn of
the deuge

Tho exporimont was £irst conducted an a trinl group by
injecting nommal caline solution ot 0 zatd of Ce2 Ml pO¥ rat_
£0 gorve ag a gontrol in cach oot of oupsriments with dléfee

reut dxugs. All the rats ohovied negativo rosponnc,

In oxder to seness the approxinmate effoctive dose of exch
drua, eix group of 3 rato oach wero token for ecsh drug and
graded dosos &£ each drug vore injected inte canh group and
tha e€fecks were notad.

After gixing tho rangs of affeotive dono by the absve
trizle, the owxporimont to study tho BDgq W28 carecled out,
using o batch of 10 rats each.

The method described by Blench? end Crencaschnl {(1954)
wog followed In this exporiment using mice. A fmoll buil dog
clamp was gppiicd at the bose of the tall,. The clip chowld
exert the optimun prosoucc on tho teil, L.0. vhich coused all
tho control nlee to mospond by attempting o disledge the
clipe. Tho gseme clip was used thiroughout tho ciperiment.

Five minutes aftor adnindstration of the drug the clip
was applied for 30 scg. Untroated animals made continuocus

efforts to dislaedge tha clip by biting. Anolgesies gouso the
mice to ke indifforent to the clip.
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tUncaspongive mice ucro scroened out by testing all mice
with the tail clip, those that did not commence acntinuous
efforts to remove the olip within 15 sgo. vera discarded.
Rospeneive nico wers tested agsin just before administrasicn
of the drug. I€ no gttampt to zemove cho clip was made at
30th min. aftar adminictration of tha drug, the responsce was
conefdered as pogitive,

The dvugs wore injected fntropordtoncally sccording to
hody wedghts. The strongth of the drugs weore oo adjusted as
to give not more than a volume of 0.2 ml per mice woiching

avorage 20 ge

A group of 10 micae weore injected with 0.2 ml of nornal
saline per 20 g body woight to sorve as control in eazh set
of axperinmcnts with differont drugs and the andmele tested

showad a negetive reaspongas.

In oxder to £ix the approximate effoctiva dose ranga,
different groups of two miee oach wera tokoh and each dmug
vas pdmindstered in varying doseas

After £ixing the range of cffective doso by the ghove
trials, the experimonts to study EDg. were corriad out on the
following linca,.

IIX.1eRe8e EDgq Of buprenorphino in rats.

Rats divided inta oin ¢groups of 10 cach were uswsd, Bach
group wora givan 0,03875, 00,0825, 0,125, 025, 0.5 and 0.73 og/iy

body welght of huprencrphing intraperitoncally and tho resalte
wara xacordad,
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ITXelaBsebe BDSO of montazocing in rats.

Rats divided into six gtaups of 10 coch woro used in
this experimant and were given 15, 20, 25, 30, 35 and 40 mo/kg
hody welght of pontazocine intraporitoncally ond the results

were recorded,
IZX:1.0.Ce I:DSO of aylazine in ratso,

Fifty rats werc divided into £ive groups containing 10
cach and »ylauine wos admindstered intraporitoncally at dose
rotas of 025, 0s5, 1, 2 and 3 ry/kg body wedght to esch group
roapaatively ond the results wora recordod,

IIZ.1.Bo8, LDgg of hupronorphine in mica.

Mice divided Anto £ive groupd o€ 10 coch weore used in
this sxpariment, Bech group was given 0,25, 0.5a 0075, 1 and
1.5 my/kg Loy welght of huprenorphine and the results were
reconded,

IZTu14Beb0 EDggy of pentazonine in mica,

Sixty mice were divided 16te six groups contndning
10 coch and each group was given 20, 3D, 40, 45, 50 and
60 mg/ko of pontezoeing rappeckivoly intraperitoncally and
the results wore recordaed,

IiTeleDecs EDg, OF xylazine in mloce
sisty mico wore divided into six groups eash cantaining
10 mice, Hylazino was cdministerad ot a duac of 2, 4, 6, B,

10 and 12 mg/kg body wolght €0 coch group introperitoneally
and the results wsra recorded.
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IXX.1l.0. Stotisctical analvysia,
The data were emalysoed using Probit snalysis
(Finneys 39013,
III.2. Study of tho influencce of buprencrphing,

pentasceine ond xylosine cn Retandine
aancsthesia in dogs

IIT.2.2, Duporpinental ondnaln,

Tventy«four apparently hicalthy pardabh dogs of oither
sen velighing B-20 ka werg used for tha study. ALl the entralo
vers houszod seperately in cages, uadar identicsl conditions
of foeding and managemant.

These 24 animals vere dividod into.four groupa OF aix
andmals oach end woro nuakared.

creup A 1 A1), A(2), al3), nld), A(5).and A(S)
Greus B ¢ 8(1), ©8(2), B(3), B(4), 3(5) and B{G)
Group C ¢ C(1), €(2), c(3), C(4), C(5) and C(6)
Group B 1 D(1), D(2), D(3}, D(4). D(5) and D(G)
The anfmals wora wedghol bafera the experimont and tho
dose was calculoted agoording 40 the body woilcht. !‘:atamtnes
was edministered slone intrommeculcely (Group A} along with
zylazine (Graup B) along with buprenorphine {(Group €} and
along with pontazocing (Group Dla
IIX.2.B. Proparation of tho animola.

When the animal was quict, bassl moasuremonts Of temma=
ratuxc, puloe and roopirstion wore taken and venous blood

9. Rotalar = Ketomine hydrochloride = S0 mg/ml -
Parke Davis Ltd., Dombays
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was takon from tha saophoncus or cephalic voin to study hoomo-
tolagical poramotors.

Aftor reoording the bascl values, tho drugs vore adnle
nistered intromucculasly into the thich rmscle oo dotailod
hezoundens

Grewp A @ Fetemine hydrochloride was adminletercd ok a
rato of 20 myfkg body woight (&)

Gzoup B : Yatanine hydroshlcride 15 mg/ky was adnindctered
to animels protreated with syleaesine hydrochlordda
2 mg/Rge 5 ninutes boforo letamins (Xe=(3)

Group C 3 Xotamine hydzochlorido 15 my/ky was adminictored
%o andmsls pretrcated with uprenorphdng lydeo-
ahleride 0.03 /g 30 minubes prict ko kataning (BeR).

Group D @t Eotonine hpdrechloride 15 mg/ky wvas admintstercd
o animalo protrcated with pentazceine lackate
2 kg 15 minutos prior o hotoning (P=i3).

I1Z+2.Ce The main itoemy of ohservaticn
2X3.2.C.2, Time of stermal recumboncy

IITa24Cabe Clindcel signs nomely,
Dlaappoarance of reflawes
Temporaturs
Pulga
Rospiraticn

IXX.2,C.c. Duvation of anmesthosia
I11.2,C.da Regeining of sternal rocunbency
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TIX,2.C.a., Mean standing tina

I1Z.2.C.fe Tokal) vocovery time

IZI.2.Cege Hoomogram
Totnld grythrocyts count
Total and difforontial louncoyte counts
Hacmoglobin content

Packed celi voluma
Ohsazvations wepe recordod beforo the odninistiation of
dryg and afésr at intcervals of 5, 10, 15, 30, 45, %0, 120 min,
and blood samples were collected bofore the arrperinent as well
a2 30 min, and 24 h after tho adninintration of the drvug,

Mathods

The volune of sll the drugs administoxed sre caloulated
based on the hody welght and administered intromusculasly at
the gluteal mscic of doga

ITT.2.,Ceas Timz of induction.

It vas calculated £rom the time of adminictraticon of the
drmgo o the dimoe of disappoarancy of mactal refloaxes in the
coon of wylonine and timo of attoinmont of oteenal rocunbent
posture in tho case of kotanmine.

IIXe24Cube Clinical Signﬁ
Dizappoaranca of ouEneal, paipehral and podel pafloxes,

gternal recumboncy were tha criseria for daclding the onsct
of anaasthegla.

The yoestel tempirature was recordcd using the clinical
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shormonster, pules rate ic recorded by palpating the femoral
arteny and the respircotion by notling the chost movements.
IIZ.2.Cee Timo of ragaining of atemal zocunbency

It was calevlated Srom tho time of admindstration of
the drvuy ¢to tho time of tho rogaining of stornal recumbont
poature during roecovery.

IXI, 2.Cede Duration of angesthesia

It was galculated £rom the tlme of etormal recunixancy
to the timo of rogaining of starnal recunheniye.

IITe24Ca0e Mean otanding time

It was caiculeted from thae time dmug admindetration to
the standing time,
IIX.2,C.fe Time for complete zecovery

It was asloulated £ron the ¢ime of admindstzotion of
the drug to the gime at which tho snimal o steady on 4ts all
four iimba,
IXX,3.CeQe Hasmogram

Potal exythrocyte count, totol and difforential louccoyte
count and hacroglobin wore estinaked ac per tho Loechnique
Seseyibad by Schalm (1975). Packed coil volume Wes ogtimoted
£ollowing the mothod of Wintrobe (1961).

ETT.2.D. Statloticel analyols.

The data were anslysed using CRD for aoscosing the
A ffarencas within tho group and for comparing the groupsS.
students 't' tost wexo used.



II1.3. Roversal of anacsthosla using yohdmhding

Third part of the study conolaeoad of raversal of anassge
thoota using the o2 blocker yohimoing,

IITa3.As Dreorimental snimale,

For thio 24 animols olthor sox welghing (8-23 kg vere
divided intc four groups cach conoioting of six animals.

Group B 1 'B(1), E(2), B(3), B(4), B(5) a=d 8 (8)
Group F s (1), P(2), T(3), F{d), P{3) and P(6}
Oroup G 3 G(1), (2}, c(3), G{4), G(5) ond G(6)
Group H o W1}, H(2}, H{3), H(4), H(3) and H(E)

1I1.3.8, Pxaparation of the andmal,

A9 4in the sacond part of tha exporiuont, ketamine,
kotominew-uylazine, letamine~bupzonorphing and ketamine-
pentazocing were givon to groups B, F, ¢ and H respestively.
Fiftcan minutos later yohinbine was givea to each grfoup intra-
musemlarlys Dosage of yohimbine used vera 0.25 mo/kg to
groups B, ¢ ond B and 2 mo/ig for the group Pe  Tho groups
Ey 7, G ond H wero decignated ac (K=Y}, (NeKe¥), {B=l=¥) and
{P=K~¥) reospactivoly.

IXI.3.B.0. PLeparation of yohimbinoe colutdens

A 10 mg/ml ocolution of ychim:inee HC1 wao propared by
edding yohinbine powder to sterlle water hoatod and stirred.
usdng o glascs rod, the nixture was nct allowved to boll, but

6 ¥Yohimbine « Yohimbine hydrochlorids -
Signa Chomdcal Company, Pe.Os Dox 14508,
St. Lonis, ¥0 63178, USh.
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heated until the powder dissolvad (Jacobson of al., 1965).

IZT.3.Ce Main tkems of chsarvaticn.

Parameters rocordod were tamporatund, pulss, vespilration,
hasmatolegys regaining of podal roflex, regaining of sternal
recumbency time and complote recovery tims. The mathodology
ip same as in the second part of the expericent. The effect
of yohimbine on hlood prespure was studicd with the help of
kymograph.

IIZ43aDe Btatiauggl ggalgad.g.

Statistical anslysis using the CRD for asseseing within
group diffsronces and gtudentis ' tesk For compariscon of
this groups with the groups in the sesond part of the oxpeyrie

mente
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RESULTS

Data obtained durdng the course of investigation aro
proeanted in tablos 1 o 30,

IVe1lsAaas m)so of buprenorrhinag in rato

The BDg, of buprenorphine 4n rats (tail flick mothod)
intraperitonoslly was found to be (.23 £ 0,084 mo/kg
{Table 1 and Flgel)e The duration of cnalgosla wos 3 50 S he

IVelatiole EDen of pontazocing in rats

The results obtalned by rat toil £1lick methed indicated
that the EDg, of pantazocine was 32469 % 0,071 ng/kg body
uedoht intrapericoncally (Teble 2 ond Fige2). The duration
of analgosia was 2 €0 3 ke

IVeleheQs EDg, of xylazine {for analossial in rats

The EDSO of xplavine for analgenia was 1.424 + 0229 mgfiyg
introperitcncally (Table 3 and Fig.3). Tha duration of anale
cesia wag 30 to 43 min.

IVelcBo e EDgq of buprenorphina in nlce

The EDg, of buprenorphine in mice (toll clip msthod) was
found to ba 0,9927 & 0.0751 my/kg intrsperitoneally (Table 4
and Pigedd.

IV.1.B.bs EDg, Of penbazoeine in mice

The results obtalined by mice tall clip nethed showed
that the EDy, Of pentazocine in mice was 48.50 3 0.323 m/ky
intraperitonaally (Table 5 and Fig.5)s



49

IVeleBeCo EDzy Of xylazino (fcr enolgenia) in mico

Tha Dz OF xylosine for ansigesia (tail olip wathod)
in mica was found €0 bo 7.523 % 04047 mg/kg {ntroporitcneally
(Table 6 ond Fig.6).

In the spcond pert of the oxporimont tho influence of
bupzemorphing, pontozocine and sylacine anzloesia on ketonins
anassthesia in doge was studied.

IVe2uhe Avarage body wolght 0€ the animals used were

1141 4 1419 Togp D683 & 1413 Kga 12441 4 .11 kg and 10492 ¥
095 kg 4n tho groups A{K), D{X=K), C(D=K} ard D{Pel) raopecs
tivaly (Teblos 7, 10, 13 and i6).

IV.2.A. Tho drugs wero efministored to sach groun as doscrdbad
in materials and methods, He untovard reagsilons during injec-
tion could ba obacrveds

IVeZeCulis Steznal rocumbengy tima

Averaga stornasl racusbency tine was 4433 £ 1.20 min.,
4417 & 142 Mifley 4407 £ 0461 mine ond 4.67 & 1.2 2in rospec-
tively in groups AlK), B(X=K}, C(B-R) end L(p-K) (%ablaes 7,
10, 132 and 16 and Fig.15).

IVe24Cebs Clinteal migms

Thora was qotalcpay, rigldity of the hood and neck,
paldvation, cpen eyelids, end £ixnd stare in group A{H).
After nylazine edninlstration all the enimalo vomited in
3 o 5 nin. Pedrl reflex lost dn 7433 & 1,20 min, Tho -
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group C{B-K) and D(P=K) ohowed salivation. There was oodaw
tion and sleepy epposrancs after hupronorphine admindotration.
The ketamine induced convulslons wora absent in group CD-).
In group D{P=K), there wos asalivation, licking movemconts,
panting, exciteront and ctaring locke All the animole in this
oroup wore producing whining nclco.

Thore wao significont reduction (P <0.08) in zoctol tompo-
ratura at 45 and 60 nin. in gooup A{R) and becane norwal at
7% mine The group B(X-K}, C(DeK) and D(F-RX) alsec ghowed olgnde
ficant reduction (P<0.05) in voctal temparctura (Taobles 8, 11,
14 and 17 ond Fig.7, 8, 9 and 10),

Thore was algnificant incresse (PL0.05) in puleoa rate
obsoeved in group A{K)}, while &ho pulse rate shoued a signdfi-
qant decregse (P<0.08) in group B(X=K). A transient inoreasse
in pulse rate Sollowod Ly decrense vas ohagsrved in group C{B-K)
and D{P=R) (Tables 8, 11, 14 and 17 and Plg. 7, 8, 2 and 10).

The zespiration rate (per min.) showod o significant
reduction in group A{K), B{X~X} and C{B=K), whilo tho group D
(D=1t} showed no variationss The rospiraticn bedome shallow and
ropdd during Recovery in groups A(R), C{BeXK} and D(P-F) and
hences could not be recorded (Tablee B, 11, 14 and 17 and
Tige 72 8, 9 and 10).

IV.2+Cote Duration of ansesthosiz

Avorage duration of anasstheslao vas 45.67 £ 3.67 mine. in
group AlR) s 79.83 4 245 mine in group B(X-K), 42 + 4.3% min,
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in group C{neX) and 20.5 + 4.22 mine in group D{P-K)

THRISSUR

(Tobles 7, 30, 13 and 16 and Fige 19). 580 654

IVe24C.de Rogaining of shernal recunmbency

Regaining of szernal recumbency tims wam SO 4 2.89 min.,
83483 2 5.20 minss 46,67 £ G421 mine and 3¢.17 % 3.52 min. 2n
groups A{K) s, B(X=K), C{D=K} and D(P«K) respoctively {Tables 7,
10, 13 and 16).

IV42.Ce0e Moan standing time

Mean standing time was 72 4 6.98 nin. $n group A({K),
106,17 £ 7.0 mine in group D{H=K), 63,33 & 2.47 min. in
group C(B-K) and 62.5 + 3,82 min, 10 group D{P-R} (Tables 7,
10, 13 amd 16),

IV 24Cef. Totol zocovory tine

The totael recovery time was 99.17 + 17,58 mine., 3161.67 %
11,00 mine, 285483 % 24410 min, and B4, 17 + 3,96 min. in
groupa A{R), B{X=R), C{E~K) and D(t=K)} racspactively (Tables 7,
10, 13 and 16 and Fig. 1S},

IV, 2.C. g Haemagram

The haemogliobin {c/dl) showad a significant reduction
{(PL0.08) in group A(K) ond B(1~R), But thora vas ne signifie
cant variations in group C{B-R) and B{P<R) {Tobles 9, 12, 18
and 18).

Thoe packed eall volume (5 alos ohovod o aigndficonk
reduction (P<0,05) in group A{K) and B(X~K) » whilo there was
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no variaticns cbserved in group C(BeK) and D(P-K) (Tablaa 9,
12, 15 and 18).

Tho erythrocyte count (10°/m®) chowed slight reduction
in group A(X) and B{%=K) while slight incresse was noticed in
group C(B-K) and D{p-K) (Tablas 9, 12, 15 and 18).

Tha tota) loucocyte count (msfma) wap significently
deczeaned 4n group A(K) ond B(X=K), but there was no varia-
tiono ocbhserved in group C(B~K} and D(P-K) (Tebles 9, 12, 18
and 18).

The results of the differentisl loucooyta ccunt are
preeented in tables 9, 12, 18 and 18, COnly the qzoup B{P-K)
oxhitbited aignifioant voristicas in differontilal loucocyte
count.

In the third part of the experimont reversal of anges-
theaia using yohirhine was studied.

IV.3.he Average body woight of the animals used werd 14 &
2426 lige 12458 3 0.84 kg, 13 & 1.59 kg and 11.75 £ 1.22 kg in
tha groups D(ieY)}, P{XelaY), G(B=¥~¥)} and H(PeK«¥) respactively
{Tables 19, 22, 35 end 28).

IV.3,B. The drugs vere administered to the groups E(lY),
Flitelia¥), G(B-FEn¥) and D{p-r=¥) as doscribod in the materials
and mothods. tlo untovard effects during adnfnistraticn of the
drug oould be observad.

IV.3.Ceas Stormal recumbarncy tima

Avornge gtormal recunboncy ime wes 4 & 1426 min.,
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2617 £ 0,40 Mine, 4433 % 0e49 min. and 5.33 2 0409 rin. in
groups E(ReY), P(Xek-¥), G(D-E-¥} omi H{Peke¥) respectively
(Tablea 19, 22, 25 and 29 ond Fige15).

I¥.3.Cebe Clinical signs

AL} ths enimals produced salivation, convulsive oove-
menta, panting type of rospiraticn and oxcitemant ond hyper-
assthasin Quring recovery. No variations in rectal tomparature
conld ba ohoepwed, Tho pulse rate and pespiration rate schowed
a significant inoronse (PL 0.08) by =11 the groups (Tables 20,
23, 26 and 29 and Pig. 11, 12, 13 and 4.

IVa3.Cote 2uration ef anaesthealn

Avaraga dQuration of ancoothesiz was 34.33 £ 1,05 min.,
17 4 115 nd0es 35,67 & 6,57 mine and 35
B{InY), PiXeKe¥), O(C-Ke¥) and H(P«EnY) rogpectively (Tables 19,
22, 25 and 28 and Flge 15).

% 579 min, in groups

IV.3.0e3s R2goining of sternal recunbensy time

Regaining of stemal rooumbaney time was 30,33 & 1.67 min.
in group B(HB-¥), 39417 & 2.33 min. in guoup FleXe¥), 40.83 2
4,72 min in group G{S-K-¥) and 4033 £ S.1d min in group B
{DoK=¥) (Tablee 19, 22, 25 and 28)

IV.3.Cec0 Monn ttanding Sdme

Moan ctanding time was 109.17 & 17.58 min.. 8245 + 12,09 min
59¢33 £ 4477 mine and 90433 % 6,31 nin. i grouns B{R-Y),
P{XwE=Y) , G{B«iY) and H{P=N=¥) raspectivoly (Tobles 19, 22,

25 and 28).
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IVe34Ce8e TOtal recovary tims

Hean total resovery time was 138.33 & 18,33 min. in
group E(RaZ}, 102.5 4 11.88 min in group FlXeX=Y¥}, 78.83 &
7012 min. 4n group G{BeK-¥) and 129,17 & 3,54 min in group H
{P=1»T) (T2blas 19, 22, 25 and 28 and Fige. 18).

IV, 3.Cege Haemopram

Thera was ne varistion in haamoglobin, packed call volums
and total orybhrocytg count. The totol loucosyts count showed
a siight iInorsase by all the groupn. The differcntial leusce
cyto count did not show much variaticns (Tobles 2L, 24, 27
and 30).



COMPARIGUN OF GROUDS A, B, T, D WITH GROUPS
By Py Cp He
IVedAe Corparioon bebwoen grodp A and ceoup .
starnal recmbency during onset 4,33 & 1.20 mine and
4 & 1426 min, in groups A and E respectively (Rig.15).

A signiffcant reduction ia sactal tomparature noticed at
45 and 60 mén, in group A, while there vas no algnificant
variation noticsd in greuvo E.

A sigutficant incroase in pulse rate puticed throughout
the exporiment in group A and group Ee

n slignificant deovesse in reapiraticon rate wac noticed
at 30 min. in group A, while there wag no varlaticns in rese
pdration rate noticed in group B

Dueation of anascthesla wan 45.67 4 2.67 min. and 34.33 2
1.05 mine in group A ond B respectively., 7Thare wap glicht
redusticn in duration of snsesthasis in group B (Fig. 18).

Pimo talkon for reogaindng stornal reowrboncy was 50 %
289 mine 4n group A and 38.33 & 1.67 ain. in group B. Thara
wos significant reduetion in regainiag of starnal recumbency
tine in group E.

Standing time was 72 & 6.98 min in group A and 109.17 %
17.50 min. in group B Thore wap olight dnorease An ctanding
tims noticed.

Total reocvery tima was 138,33 + 18,38 min, in group A
and 99,17 & 17,53 min in group B« PFrolongation of total
requvery time noticed In group B (Fig. 13}.
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A oignifdicent decncase in hasmoglebin content nas noticed
in group A, while thare was no vardations An hesmoglobln cone
tent in group De

A alight reduction in packed cell voluna, and tokal
epythroeyte count in group A, vhile there was a sldght incxoaso
noticed in both tho parometers ia group E.

Tota) louccayte count aleo chewed g tendonsy to dooresso
in grcup A, but o slight increass noticed in group B

A& slight incoroase in neutroshil csunt and deoreasa in
iymphooyte count goticed in group A, it thers was no voriae
tinng obhseevad in the above tvwo peramators in group De

o vazdisticne 4in cosinophil coumt noticed in group A and T
IVe4eBe C ann bekwbon groun B and Ry

Tho animalo attainad sternal recurbanry at 4417 & 1.25 mine
in group B and 2,17 & 0.40 ndn. in group P (Pig.15).

Thera was o sdgnificant raductlon in rectel temperobure
at 43, €0, 75, $0 and 130 min. da group B, while thoro was no
signrificant varfations noticed in the group F.

Thers was a signifieont reductiscn in palge Taco noticed
thronghout £ ancocthasia in group D, us, there vas a signi-
figent inorease notldced in geoup P

Recpiration rate por nin, significantly dscrcased at
5¢ 10, 15, 30 and 45 nin. in group S, but there was a elight
dneraase nobicad sftor yohiching sdmindotration in group Fe
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The SQuraticn of snnesthosia wag 46.083 x 5,00 nin. in
group D and 23.67 z 0.71 min in group F. A stotistically
adonificant (P<0,0%) zeduction in duraticn of anaesthesia was
nohiced in group P (FPige 15).

Tha rogaining of atornsl recumbency Sime vas 83.83 %
520 min. In graup B and 35.17 & 2.32 min. in gooup Fe A
oigndfieant (PL 0.052 ratisetion vas obsscved in group Pe

The sbanding time wao 106417 & 7.00 mine in group B and
5245 ¢ 12.09 mine in group F. There wos olight reducticn in
otsnding time in &ho group Pe

Tha total recovory time was 161.67 % 11.00 min. and
104,85 & 11.63 min. &0 group B end F respectively. Thore was
2 significont roduction (P 0.05) noticed in group ¥ {Pig, 15).

The haoomoeplobin content shownd a siight decrense at
30 min. in geoup B, while such a decroaso io also shown by
tha group P, eventhough with a slight simpeovenent.
The packed coll volume also deersesod at 30 ming in
croyp By but thera was & very slight decrgase nokiced 4n
greup e
The totel erzythrogyto count showed a slight denrsase ot
30 min. in group By The group F also showed a slight dscrooses
The tetal leuccoyto comnt deoressed considerchly in
grovp B, buz, it incroasced slightly in group Pe

Thers was no variaticns in nsubrophil} count, in group B,
vhile thore was olight incrsaess goticad in groeup Y. There wan
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no variaticns 4o lymphouyte count in group B, while thoxm was
slight redustion in lymphooyte count noticed at 30 min.

There was no vardations in oosinophil count in group B
angd Fe

IV.4.Co Compauiscn botuoon grous C and aroun G,

The svefaga okoraa) recumbency time was 4,67 A 0461 oin.
in group € and 4,33 £ 0445 min, in group © (Fige 1S5).

The roctal, torporoture showved a significant desreasa
{(P<0.05) fram 75 to 180 nin. omwards in group C, but there
was no variation in rootol tempersture noticed in group G,

The pulge rate chowed no vamiation in group C, vhile a
eignificant incraase (< 0.05) noticed at 30, 45 and 60 min.
in tho group G.

A significont deorcase (P 0.05) in vospiration rate
noticed in group ¢, wvhile there was a significant increase
in respiration rate after yohinmbine adminlstzaticon,

The duration of angesthosia was 42 % 4435 mine in
group © and 33.67 + 4057 min in geoup G.  Thare was a slight
roductlon noticed in group @ (Fige 15).

The tima for regaining stormoal recunkongy was 46,87 &
4,21 nin. in group € ond 40.03 # 4,72 nine 4o group Ge  There
wss a slight reduotion noticed in group G.

Tha standing timo wos 88.33 £ 2.47 min. in group C and
58438 £ 4.77 nine in group G, A slight reduction In etanddng
time was naticod 2n group G.
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The total recovery tima was 265.83 & 24.10 rin, in
group € and 73,83 % 7,12 min. in group C. Thers was a signi-
£icant reduction (P< 0.05) noticed in group G (Pig. 18).

A 8light dcorease in haemnoglobin content noticad at
30 min. 4n group C, while there was an increase in haemsglobin
content noticed in group G

There was a slight deorease in packed eell volune noticad
st 30 min. dn group Cp while there was conadderesble increass
in packad coll volume 4in group Ge

Thore was no significant varlation in total erythrocyts
count, obsarvad in group € as weil as in group Ge

The toeal louccoyte count aloo showed no variaticns in
the group C as well as in the group G.

The neutrophil count showed g significant decronse
(P £0.03) at 30 mine 4n group C, but there was no variations
noticed in group G,

The lymphogyte count showed a significant increase
{£<0,03) at 30 min, dn group €, but there was no voriations
obsarved in group Ge

Thore was no varlations in gosinophil count obsarved in
greip C as woll as in $he group Ga

IV.44Ds Cempapison bstween tho gronp D end I
The sharnal recumhonoy timt uas 4467 4 1.28 nin, in
the group b and 5,32 % 0,59 mine 4in the group H (Flg, 13),
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Tho rectal tomporature showed a sigrificant increase
at 90, 120, 150 sn3 180 min. vhile thoro was no variaticns
moticed 4n tho geoup Il

The puloe £ace per min. showed no variations 4n the
group D, while thero wan cignificont dnczcase (PL 005} in
pulsc rate ohaervad after yohimhine admindetyaticn.

Thore was nd varistions in the respirstion rate in the
group D, but there was signifdcant dncraeasod (PL0.05) noticed
afear yohimbine séoindstwations

The duration of ancesthssia was 20.5 + 4,22 min. in ths
group D and 33 & 5.72 win. in the group H. Thega was o slight
incresce in the Curation of the aneesthosis in the grow A
(rig. 18).

The time for rzogaining of the starmasl sooumbency vas
34,17 4 3,32 min, in the group D ond 40,33 % 5.4 min, 4n the
Group He

The stonding time wos 62.5 & 3.82 tin, in the group D and
50433 & 643 mins 4n tho group il There was significant
Increase (P<0.08) in shanding time oboervad in gumoup H.

Tho total racovery tima voe 04.17 & 3,96 min. in the
group B and 129,17 4 5.5¢ mine in the group He Thore was a
adgnificent dncrease (P<0.05) 4o total racsvery time noticed
in tha group H (Flg. 15).

Thara was oo variations in haepoplehin content ohagrved
in group D g woll ac in grouy .
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The paoked cell volune choued a slight inercass at 30 min.
in tho group D as woll as group H.

Theess was no variation in the total arythrocyte Count
in both the groups (P and H).

Tha total leusooyto count alss showed no variation in ths
group D and H,.

The neukrophil comt showed a sicnificant decrease
(P<0.05) att 30 nine in tho group U, vhile there was nt varde-
tion notdcad in tho group I

The lymphogyte couwnt showed a significant inoresso
{P< 0.053) at 30 mine. in the group D, while thore was no signd-
£icant variation nosicod in the group He

Thers wap no vardaticng in eosinophi) count noticed 4in
the goour D go weldl as in the grovep .
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Table 1. EDg, ©F woprenorphine in rats

Dose  Leg Gose mxgzgcz Iragsitive Bogativa %‘gﬁg’ cnm:;’;gﬁge Total Pexggntaqa
animals SPOned  TOSPANSE  poomonne  rasponse c?:nspg"sge
0.03875 2.5883 10 v} 0 28 28 o
0.0673  Z,8203 1% 3 7 3 18 2 10.71
04125 T.0059 10 5 5 11 19 28,57
023 Te30m 10 ) 4 4 0 50
0,5 T.6950 10 8 2 22 24 78457
0.75 T.8731 10 10 o 32 32 114.29

EDg5o of upronorphing in rato o 0,25 % 0.084 wy'hy body walght

zo



Table 2, ED50 of peatacazine in Eots

Boss Loy dos fumber of busitivs Negative OIS Srmictie e
andmals SpCNSS  TOSPONSS rOSDONSe  £esponss c;nglﬁggisge
is5 1.176% 1o 0 10 3 31 O
20 1.3010 kiv) 2 8 21 23 G445
25 1.3979 i0 4 & 13 19 18,35
30 1.4771 0 3 =3 11 7 18 35.48
35 15441 i 2 2 12 2 21 €61.29
40 1.6021 b1y} is) 0l 2% 0 20 93.54

EDgy of pentezocing in rabs = 32,60 & 0.071 mg/kg body weight

[4°]



Table 3. EDy, of aylazine in rets

Porcentagd
tiuibezr of vositive NHegative Cunlative Cunulative of

Dose  Log @982 “ynymnls  respomse  rosponse ;’gg;;f‘lgg 2&"‘"’5?3‘5.3 Total  ayrmyative

TASpOnSY
0,25 1.3979 10 0 10 0 28 24 o
Qo5 T.opo0 10 3 7 3 14 17 i%2.8
1 0.0030 i 5 5 B 7 15 33.33
0.3210 10 8 2 16 18 66466
0.4772 16 10 0 26 26 109,23

ED&O of xmylazine in ratz = 1.428 % 0.229 mokg body welchb

v9



Tablo 4. EDgn of buppenorrhing in mio®

o Po ve M -5 Cumlative Cumilativa pc:gafntage
moso oy doon TOIST owese somome fooihs DSRIR oD cumisutvo
0.25 T.3975 10 o kly) 0 25 25
0.5 T8990 10 2 8 ] 13 17
0475 7.8751 0 5 s 7 7 14 23
1 0.0000 10 8 2 15 2 17 60
1,5 Qe 1761 k13! 0 0 25 o 25 100

msg of buprencrphine in mice & 0.9827 & 0,075 mg/kg body welaht

5¢



Tahle S. EDg, of pentazocine 4in mice

. fuber of Dosteive Negative CUlstiveCumuletive .. POFOCREe®®
Dose  Log dose Coneche  responss rggponsa gm gg‘g;gé?; cggm
20 1.300 10 ) 10 0 32 32 )
3B 1.477 10 2 8 2 22 22 5425
0 1.2 10 4 3 14 20 18,75
45 1.6532 10 5 5 11 8 19 34,38
50 1.6990 1 7 3 1B 3 21 56,25
60 1.7702 10 10 o 23 o 28 87.5

SSDSO of pontazoeine in mice = 48,50 & 0.323 ng/ig body wedght



Table 6. EDgy Of Xylazine in miece

puse  1mg dnse NURGE Of Dosteive Megative CooUASEIYO Cumiative o E -
snimals response rasponsa FeEpOnse gooponsa rilative
rosSponsc
2 03910 10 Q 10 0 27 a7 (]
4 Q.6021 0 3 7 3 7 2 11
@ G 7782 i 5 5 B 8 i 29863
g 08032 iy 7 3 15 5 20 55,558
10 1.0000 I 8 4 23 2 25 85.19
12 1.0792 5 io ) 23 E4] 33 122.22

EDg, of xylasing in mice = 7,523 & 0.047 my/lg body weight

L



Table 7.

DEfact of intremuscular administration of ketamina (20 mo/kg) in Dogs.

Sternal recumbencsy, duration of ansesthesla, regaining of sternal
recurmbency, standing tims and total reccvery time

Body Sternal Duration Rsgaining

Standing Total
time

Otheyr choarvations

fnimal  wpight reeumbongy of anaes- of sternal recovary
Ho. (k) {min.} thosle reoube {win,) tim
{min.) (rin,) {min.)
al a3 pis] 35 45 65 80 shivering of hoad and
nack region. Rigidity
A2 0 3 a7 50 57 80 o€ tha muscles of head
and nock. Head turmned
A3 5 3 s? 60 105 138 to ono side. Licking
movoments. All the
Ad is S5 35 40 &0 70 reflexes prasenta.
Staring lock. Convule
A5 i0 2 48 50 60 100 sive movenent In two
animals. Profuse
AS 10,5 2 52 58 75 120 galivation, Curling
of the tongue
Mean 1l.41 4.33 £5.67 50 72 00,17
+5.B, #1.19 21,20 23.67  #2.89 45498 17,53

a9



Table 8. Lffect of intramscular sfministraticn of kotamino (20 mg/kg) 4in Dogs:
Temperature, puloe and respiration
(Mgon 4 S.Ca)y n = 6

ParanAtors Trkorvals (ninutes)

uni
and units 0 s 10 15 20 45 &0 75 % 120

Pemporatuse {°F) 101,77 101,82 101,53 101,27 10i.1 100.6* 100,77* 101.53 101,73 102.07
40020 30209 20,13 30,18 40.36 30,28  20.26 20,39  10.14 30,17

Pulse/min. 99.67 131.33% 13¢*  125.03% 184.67* 141* 137« 133% 121.33% 116.5
4830 #6.30 27.85  47.89 23.02 24.88 9.0 38,76 6.0  £0.23
Rospization/min. 52.33 26.33 24 24w - - - - - -

2,55 21,96 32,58  £3.39

* cicndElcant at 5% loval

69



Table 9. BEffact of intromuscular administraticn of ketamine (20 mo/kg) in Dogs:
Hagmogran
{Mgan > 3.3.): n=6

Intorvaln
Paratcters and unibo
0 30 min, 28 h
Heemoglobin (o/AL) 15 <82 12,5 % Ca.43% 15 + 0.86

Packed cell volume (%)
Totnl crgthrocyts count

39,66 & 2.17*

45.66 & 2.69

(105 send) 8.06 & 0,48 6.42 & 084 7.85 % 0,53
Tokal leusasyko count 15,63 + 0.58 12406 % 1.13%  16.63 % 0.52
£10°/ms”) .
Houtrophil (%) 68433 & 3.04  63.5 % 2.72 64433 & 2.91
Lyophocyte (%) 30433 £ 2.33 25,17 £ 1.80 29,67 + 2.59
Eogincphlil (%9 5 & 0.69 5433 2 1,04 & & 098

¥ Siegmificnnt at 5 ¥ lovel

oL



Pablc 10. Effect of intramscular adndnistration of kotomine (15 mg/kg) and zylazins

{2 my/ks) in Dogst Stemnaol regumbency, duration of ansesthesia, rogaining
of sternnl recumbency, standing timo and total recovery time

Andmal 0 sternal mf:ra:ion gfegainmg staiﬂ:éng Total
Ho. welght rooumbincy Oof anbose sternal &€ reccvery other chservationo
{ka) {min.) thesia recumbency {(min.) timg
{min.) (mi.n-) {ntn.)
2 8.5 2 73 80 105 150 Aithgha animals oy o vorlie. tad
W, i ne. oftar
B2 8 3 73 75 8% 120 xylazine administrae
B3 8.5 8 95 10D 130 178 ﬁiﬁn-alpalpahrﬁl al Bng
corneal roflex poroist.
s 8 2 68 7 0 180 poan) reflex lost dn
B3 i5 3 o7 190 20 135 3-33 % 1.20 minutes.
oo andmal showed
B8 11 10 &3 78 107 180 exeltement during
SCOVALY.
Masn 9,83 4217 70.83 83,83 106.17 161.67
;1'_ SJ.Fa ;"’1.13 _";1-25 _";2.45 ;!'.5.29 :7.0*3 311.09

T



Table 11. Dffect of intremuscular adminletration of ketamine (15 mg/kg) and xylozine
gzmx:gﬂ:g) !n}nogsz Temparsture, pulse and resplraticn
n TeBela N = &

Perameters Intervals {(minutas)

and nalts o s 10 15 30 45 &0 75 €0 120

Temparature (°F) 102,67 102.47 102.1 102 101,77  100.87% I00.5% 09,727 099,53% 97.63%
#0.34 20428 £0.21 30.27 40422  #0.36  30.3% 20447  $3.42  21.65

fLulsefin. 120433 684332 027  91.67%  689.33% T0.17Y  76.83% 81.57* T7.67% T0.6TF
22416 26,10 24.62 365.44 36,01 35.65 35421 5.83 35.43 6.1

Regpization/min. 34233  18.67% 13t 10.66% 11.5% 23.606* 28% 33,83 35.086 32.67
24a1 33,05 34.00 £1.78 £1.86 2,59 348.62 4,53 23.81 44.18

* significant at 5% level

ZL



Tabla 12. EBffect of imtramuscular adninistrstion of kotamine (1S mog/kg) end

sylasine (2 oo/ky) io Dogo: Foomuogram

(figan & SeBuly = 6

intorval

Paramokers and uniea

5]

30 rdn

24 h

Haomoploblin {g/al)
recked call volums {3}

Tokal, erythEocyhs count
£10%/om®)

Tetal count
¢103/mmd)

Reutzophil (%)

Lymphooyte {(€)
Boalrgphil ()

15.08 2 1408
86,5 3 2.64

7.89 & 0.52

16,07 & 1.39
567.88 & 2.52
25,67 £ 1,99

G5 % 2.8%

12.83 & 0.81%
30,17 £ 2.99*

Ga27 % 0433

12,68 2 1.61*

66,33 & 3.52

27217 & 1,50
6.5 = 1412

13675 & 1.08
£5.03 2,9

P69 & 051

15,95 & 1,75
68,5 % 9422
2.82
102

26,83
467

-
o

-
*
-

* signi€icant abt 54 level

g4



Table 13, CDffect of Antromusculer administration of kotamine {15 mo/Rkg) and buprenorphine

{0.03 ny/ig) in Dogse
of atefnal zecunbeivy, sStonding time and total rogsvery time

sternal recunbencys duratios of ansssthesis, regoining

Anizal  Body Starnal Durstion Regalining Standing Tatal
o, uvefght = : of gnzos= of steofnal ims TEQOVery  Othex okascrvations
{nin. Y thasis reagmhency imin.} time
(k) [T (min.)
21 10 3 52 £5 0 240 Sativotion gtarted in
) shout 3 £6 10 mén. i
r7) 15 5 40 &5 65 3i5 all animals atior
boprenorphine admini-
B3 10 s 55 6D 75 210 stration. Respiration
beocame panting. Tres
B 2 7 2 AS 75 20 mors and convulsions
abioent. ALY tha
BS 16.95 5 25 0 ] 360 geflexta wore porsist-
ing. Cedation, slecpy
BG 11 3 42 45 65 250 appsarance and drooping
of hogd afiar bupronor-
Mean 12441  4.67 a2 46.67 63,33 205.83 D ants poaocp for
% SeE. 41,11 30.61 >1e39 14.21 32.47 224.10

17
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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)
Parameters

and units

0 S 10 15 30 45 60 75 °0 105 120 150 180

Temperature (°F) 101.67 100.67 100.5 100.7 101 101.03 100.9 100.4* 100.13* 99.33* 99.07* 99.32* 99.57*
40.36 +0.30 40.30 +0.27 +0.40 #D.40 +0.36  40.47  +0.44 +0.48  10.41 +0.49  30.49

Pulse/min 97.33 103 116,33 106 108 85,5 92.67 95,67 92 83,33 84,67 B1,66 79.33
45.74 +6.63  $9.36 +8,78 +B.24 46,88 48.56  47.56 48,70  +4.99 45.63 48,88 8.8l
Respiration/min. 46 29*  28.67* 27.67% 36.67* 33.33% - - - - - - -

33,06 #1.77  42.35  $2.60  #4.99  #3.17

* Significant at 5X level

sL



Table 15. TEffect of intramuscular asdministrakion of ketamine (15 mg/kg) and
buprencrshing (0,03 o/%g) in Dogs: Heemogram
{(Haan & S.K.), n =&

Paramters and units

Interval

14

20 min.

24 h

Hacmoglebin (g/31)
Packed coll volune (%)

Total erythrooyte count
tme’/ma)

Tekai laucocyte coont
£105/em™

Heutzophil (%)

Lymphoayta (5

Bootnophil (%)

15425 & 0.70
44,33 * 1.75

7455 4 0,38

.80 + 0,70

63.83 %

L7

14.33 + 0.85
42.5 & 2.54

7484 & 0.32

D447 & 0495

58.50 & 0.76°
35 & 0,63
6.5 * D67

15,17 % 0453
43417 % 1.19

7.38 + 0,37

12,09 % 0.78

§8.5 * 1.67
27433 & 145
5467 & 0433

* slgnificant at 5% lavel

oL



Toble 16. EBffect of intramuscular adoinistratdon of ketamine (15 ng/kg) and pentszocing
{2 my/kg) in Dogs:s Stornal :ec\s:ﬂoescy duraticn of anaestheeia. regalning

of sternal reoumbency, standing tire and tctal zecovery time
Antmal nody Sternal Durektion fAegainting Standing Total oshor
HUoe walcht reourtwongy of anacs~ of sternal  ime LACUVORY  ohoervotiong
(kg {min.) thaesls rocumbancy  {mdn.d timo
{min,.) {mine? (min.)
Dl 10 10 20 3 0 85 10 to 15 min, aftor
pentasseing adnind-
n2 5] 3 27 30 GO 90  stration salivabion
started, aonvulaive
D3 pls) 3 22 25 %0 °0 movaments, licking
movaents, panting
né 11.5 2 43 45 1) 85 type of raspiration.
Ons animal vonited,.
05 21 7 22 30 55 45 Tha vonitous gon=
. eiats of £roth and
06 5 3 42 45 75 90 mucus. Ducitement
and ekoring looke
A1l e onimnle were
Mean 10.92 4,87 29.5 34,17 825 8417 erxying throughout.

Lt



Table 17. Effect of intramuscular administration of ketamine (15 mg/kg) and pentazocine (2 mg/kg) in Dogs:*
Temperature, pulse and respiration

78

(Mean + S.E.), n = 6.
Intervals (minutes)
Parameters
and units o 5 10 1s 30 as 60 75 90 120 150 180
Temperature {°F) 101,67 100.65 100.7 100.63 100.7 101.03 100.63 100,03 99.3% 98.98%  99.35%  99.63%
+3.6  $0.29  40.40 +0.25 +0.25  $0.38 +0.53 3+0.51 +0.58  40.46 40,53 40,56
Pulae/inin. 97,33  98.33  119.67 107.33 104.33 92 93.67 100.33 88.33  90.33 86.16 78.17
45,74 $4.36  $9.36 +8.70 +7.82 +B.33  +9.01 +7.91 +9.39  47.79 +8,36 +7.76
Respiration/min. s 36.67  35.33 35 35,67 - - - - - - -
42,91  #3.17  $2.81 +1.24  42.55

* Significant at 5% level

8L



Table 18. Effect of intramzoular adninistration of kotamine (15 my/kg) and

pentazocing (2 mo/kyg) ia Dogs: Haemogram
{Mean % SsEal, R &
Intervals
Paranaters ond undts
Q 30 mine 24 h

Haemoglobdin {(g/41)
Paglkod cdll volwws {%)
Total arythrocyte counk
(10%/m®y
Total leuccgyte count
t10%/a®)
Renrophil (%)
Lyephocyte (%)
Eosinophil (%)

13.75 & 0.91
41,17 % 3.32

6495 & 0.39
13.43 & 2,08

68433 % 2,57
27.17 & 2.21
4.5 # 102

15 2 0.92
41,33 & 3,08

7450 £ 0435
14.2 & 1.97

58417 & 0BT
37.5 % 0.81*
8433 £ 056

14.33 & 0,92
43.08 % 2.61

739 * 0.34
12,42 + 2,02

0417 & 2.66
28,33 & 2,73
4.83 % 0.60

* significent at 5% level

[



Pable 19, Dffoct of intramuscular administration of ketomine (20 mg/kg) and yohimbine
{0.25 m/ka) in Doggr Sternal recumbendy, duration of anaesthesia, regaining
of sternal rommboncy, standing time and total recovery time

animal  Body Stegnal Duration Regsining Standing Total
RO u%tght. recumbency of anacew- of sternal  time TACOVERY  mrvmy ohservatlons

Ty {min.) thagia recurkency  {odn.) time
{min,) {min.) {min.)
El 23 1 3% 35 165 190 Salivation, convulsive
EZ2 10 8 41 45 160 190 ovenents, one animal
vepited, panting type
E3 e 3 a2 35 7'3 %0 of respiration hyper-
€4 8 3 37 40 80 100 aesthesia.
B3 14 3 32 35 105 150
EG 10 10 30 L] 75 110
HMoan 14 4 34.33 38,33 109,17 138,33

% S,Be 22,26 #1.25 21,65 21,87 217,58 338,33




Tabla 20. Effect of intrammisculer adminictradicn of ketamine {290 mg/kg) and yohimbine
(0.25 xi/kg) in Deoge: Temporatura, pulse and respiration
(Mean * HeEe), n ab

PopaToteTs Intexvals {min.]
and units o 5 10 15 2 48 P 75 20 120

Terporctuse {°F)  102.07 202.07 102.17 102,27 102,07 102.50 103.23 102,87 103 102
#0.20 20463 40,63  30.60 40,65 40,53 D063  40.52 £0.45  10.24

Pulea/min. 123 142.7 143.3 141.0 166% 187m 176* 164~ 142.3 132.5
210.2 #12.,3 #7.3 7.2 3.5 3.4 A9.4 #12.9 5.4 5.8
Regpiraticn/min. 47 2647 25.7 ko 32,7 - - - -

24
4551 328 a7 423 3.8 223

* significant at S% lovel

ie



Table 21, Bffect of intramusgular administration of ketamine (20 mg/kn) and
s{ch.imb&ne (025 ogfkg) 4in Dogss Hacnogren
Mean * S.Eu)y, D m &

Pangmzters and units

Interyals

0

30 min.

24 n

Saemoglobin {gfdk)
Packed ccl} volume (%)

Total erythrocyte count
205%/m%)

Total leucceyto counk
(103/’!:!331

Heutrophil (55

Lymphwoyee (3

Ecoincphil (%)

12.32 % 0.7
40,17 % 1.52

5.95 & 0.33

69417 + 3.20
27.5 & 3447

13.08 % 0.56
42,17 3 1.24

6911 & 0433

70.5 % 2.39
25,33 & 2.42
3.83 & 0.85

13.33 £ 0.63
41,5 & 1.82

6e51 & 0.46

12,76 & 0.71

67.83 % 2.49
28,67 x 2.73
3.3 3 0.36

e



Toble 22. EBffect of intramuscular administration of ketamine (15 mg/k), Xylazine (2 mo/kg)
and yehimbing {2 mo/kno) in Dops:y  Sterngl reowubenoy, duration of amaesthesia,
regaining of cternal tecumbensy, standing tinz and totel recovexy time

Antmel  Body Stomai  Duration Rogaining Stagding Total

Ho. wolght recumbenoy of snsage of steraal tine  zocovery other obsorvations
teen) {inin.) thesio raewrbancy (=in.) time
frine} {mftie) (mdne)
1 12 2 43 45 5 o0 Salivatien, hypcrescltcs
mant, convulsive covee
F2 i3 3 34 35 4% &0 ments, oRariing on tho
ground, pantiny typs of
73 13 2 33 40 &5 o0 yaspiraticn
74 10 2 28 0 75 kTe22)
5 5 2 43 45 1w 138
ra 12.5 4 36 40 123 138
Mean 12.88 217 37 .17 82.8 162.5
+ BeBe %084 35440 £2.33 . A243% 212,00 211,88

£8



Table 23, EBffect of intremcoular sdminfstestion of kotoning {15 ng/kg). xylaci.ne {2 ma/kad
and yohimbdna (2 mo/kg) 4n Dogst Temperatucs, pulse and respizoti
{Bean & GeBuly 2 6

PoTamoters Intexvale {min.)
end unita 0 5 10 15 0 s €0 7 90 120

Tecperoture (°F)  101,6 102,1  102.2 102.2 101.9 101.9 102.2 102.3 101.9 101.7
20080 2040 2080 3D.4A0  30.40  #0.40 30.30  #0.30  30.20 30,22

Pulse/min. 104 102 97.33  09.67 105.4 121,56 130,4% 1367 136,84 125.67%
40,33 36481 %6436 2731 2310.8  £10.65 39,77 47.48 38.30 5.55
Respiration/min,. 42 12,33 10,17  B67 29 45 - - - -

23,83 21,12 40.98  0.71 35.7¢  #1.91

*  sSionificant st 5% laval



Teble 24. Effect of intramscular sdsinlstration of ketamine (15 wo/kg). xylozine
2 oy/kg) and yohdmhine (2 mo/kg) in Degs:  Haomoprsm
{Mean 2 S.E.}, n = 6.

Intervals
Parangters and unlks
o] 30 min. 24 k
Haomoglehin {g/aL) 15,08 % C.95 13.83 & G.91 16 & 076
Poacked cuill volumy {%) 43,63 & 1.50 40.83 7z 1.83 46 2 1.55

Total arythrocyts count
(mblma)

Total loucocyts gownd
116%™

Renezoohil (%)

Tamphoaytt {9)

Losinephls ()

FeB2 % 0ud?

P63 £ 1428

72 & 252
24,17 & 2426
3.83 % 0.%4

8494 £ 0,47

I0.32 & 2,61

75433 3 2.23
20,57 2 2.89
4 20,93

7.72 & 0.45

Be73 & 002

72,17 & 1.89
24.83 & 1.94
3.98 & 0.68




Tablg 25, Effect of intremisculer sdninistreticn of ketamine {15 ma/kq) » buprenorphine
(0,03 my/kg) and yohimine (0.25 rg/k fa Dogs:  Steenal recumbamgy, Suration
of anaesthusia, regpining of cternal remyiboncy, ckanding tims and toknl
reoovery timme

animel  Dody Stemnal Durstion Regaining Standing Total
No. wolcht reounboncy of ansese of atornal 0 LS recovery other

(xn (nin,) thesin  rocumbemcy  (mim.) time chserv,
(min.) {min.) {min.)

Gl i3 3 27 30 43 e 4 £0 § min. after
yohindidine afminie

G2 18 3 42 48 55 &0 skraticn, movorendt
of head noticed,

Q3 8 5 53 &0 75 @0 wvakery salivatian
in glil gnfoals,

a4 17 S 25 30 % oD Bupwencrphine induced
sleaping aboent

os 12 4 31 as Esd 75

G5 10 & 34 4 35 0

¥eon i3 £433 40,83 35,67 53,33 75,83

ﬁ S.Be :1059 10.49 _“:&.72 351.57 .'!'_4.77 37.12

rizd



Tabla 26. Eﬁﬁect of intrgmoscalar adminictration of kotomine (15 mo/ko), bupzenoxpm:ze
{0.03 mg/hg) 2nd ypohimbine (0.25 mo/kg) in Doges  Taoperature, pulee and
reaspiration
(MGBI! : s.g'), n L GC

Paranaters Intorvals {min.)

and units
s ] 3 i0 s » 45 &0 75 °0

Temporature (°F)  101,1  100.97 100,87 100.93 01,1 10i.8 1028 101.4 101
20446 30,52  $0.52 30483 30,58 2D.51  30.49 30445  30.40

Pulon/min. 112 128,33 120467 120.3  150.67% 162¢  171.67% 147 121.3
47,50 29,72 #11.66 11,58 36.53 £11.05 218,13 116,02 18.79
Rospiration/min. 45 35 31 28 31.67*  4B¢ - - -

23,97  £2.62 38.02 #3.72 28.72  £3.01

* Sicmificant at 5% level

ig



Table 7. Effect of intramuseular administyation of kotamine (15 mo/kg),
mprenosphine (0.03 mo/kg) and yohimbins (025 mg/kg) in dogoy
Hasmagran

(Mzan 4 SeEa)y D 6 6

Intezvals
Paxometers and unles
O 30 mine 2 b
Baemoglobin (g/81) 11442 & 0.53 22,67 & 0.93 12.92 2 0.87
Packed ozll voduma {H) 375 % 2.7 43 % 3.78 41 % 3,53

Potal yta eount
{110/

Total ievcocyne count
(103

Heutrophil ()

Lymphocyte (95

Eosinophdl {59

15,31 £ 1.73

73.07 & 2,869
22«03 & 2459
35 % OL89

5492 & 0,54

16,33 & 1.38

7051 2
2500

4
X
4.5 3

25
2l

2
2
0.80

5469 * OadB

14,98 + 1.39

72,67 & 2.0
24.0 2 2,38
3433 £ 0.49




Table 28, Effect of intromuznular admintstrasfon of ekamine (15 wg/kg), pentazocine
{2 ng/kg) and yohisbine (0.25 ng/kg) 3o Dogsr  Stermal recumbency, duration of
gnixsth@sia. regaining of stornnd recumbency, standing timo and ¢otal recovery

dufnal  Body Stoemal Duration Recaining Stanﬂ:sug Total

floe vwalght reoumbency of anoese- of gtermal racovary Other chacrvations
{xg) {rin.) thaola yooumbenoy (m.im) tine
(min-) (mint ) (mn.;)
H 13 5 25 30 54 120 githin 5 to 10 min. atter
He 8 10 20 o 105 10 yohinbine adrndnistration
haat kept raised, profuse
3 13.5 3 22 27 g 180 solivation, zaliva was
417 is 4 45 80 110 150 thick end viecid, hyper-
us 13 3 52 55 % 1 eltenont, prolonged
ECounbancy.
HS 13 5 45 50 =) 138
Hean 1.7 5,33 a3 40.33 F033 129,17
_4; SeEe :1122 10.99 _1-.5.79 =5q14 16.31 is.sq

6a



Table 29, BEffoct of intyamuscular pdministeation of hctomips (15 mg/ika). pentasoeine
{2 mo/kg) and yohtumbine (0.25 mgliyg) in Dogse: Temperature, pulse and
respization
(Hem i SQE.). n = é

Darometers Intaervals (ming)

end uatto o s 10 15 n 45 60 7% 90

Tompewstare (OF)  100.4  100.5  300.43 100,46  101.03 101,47 1017  101.4  100.67
30,44 20,18 20.34 20.81 30,20 20,23 320,38 30.33 30.28

Pulsg/min. 99.67 130.67 1584 157.067 169,33 167.33 1mn* 159.67 134
R&spi::&;icn/ mkn. 47 37.33 20.67 29 A1,67* 47,33 - - -

26.7 22017 21,43 $2.62  3.85 22,11

¢« Sionificant at 5% leval

90,



Tabla 20. Effect of intramiscular administrotion of hotantne (15 mo/kg),
oentazceine (2 mo/kg) and yohinhine (0425 m/ixy) in Dogm:

Haemogran

{Moan * SuEt)g n=6

Iatorvals
Parampters and mits
0 30 min. 2% n
Heemsglohdn {g/al) 12,42 & 1,08 13.83 & 1.1l 13 4 0.9
Packed aeil volune (#) 35467 3 2.90 44483 % 3.31 31.0 % 3.08

Total erythnooyke count
(260%™

Poral g to count
{10~ /mm™)

Neutrophil (%)
Iymphacyte (%)
Bosinophdl (%)

Beldd & Cu33

13,29 & 1.37

T0B
25

I+

3.47
3.54
4.17 & 0.6D

i+

7.12 % 0.5

14.94 + 1.61

73 :3.12
22 % 3.38
5 2 0.82

8476 % 0.57

13,88 & 1.46

70.33 2 3.78
26,33 & 3.06
5 % 0.86

16



%yutej



Resﬁonsc

2+

A axts -
Y axis -
EDgy

1em =01
Zem = 1
61738 mg/wg

92

06

08

1o 12

o[e? Dose

4



Re.;bonse.

T«

93

13

| 4

,Z(g; Dose

15



IQCSPOHSE,

¥

A axs . 2cm . 02

Y axis - 2em 2 X

EDegc

-1 0727-«-.3/%-3

o4

¢t 2

08

.,[ %,‘? Dose

(N

1 2

I é



R es/bonse
+ e

X azss
7 axts |

E DSo

/

lem=z 01
2em= 1
OSMan/%

.

95

o

D2 03

©s 65

0ée 07 0& 09

oCog Dose

10

t

Yy

1's

1%

| %

6



X poes
Y axss
EDg,

2em 01
2em =2 L
44 &7 -’mg/l-:a

96




Respanse.

a7

IOJ X

Yeoxis . 2em =202
9 Y azes 2em = 1
EDsp 6 295 mg kg

% /

5
4

3 x

2

14

0 0z  of 06 o8 lo [ a2 I g I b



PULSE

120

54

1O+

105

o5 4

¥—— x TEMPERATURE
b 4§ PULSE
O————() RESPIRATION

TIME (mun)

4 33
F 32
JoZ ! =
8 + 50
»
64 L 20
o
3 4 28
H 2
24 L
g
w k26
2 1014
'GA k25
b+ r24-
10D 51
05 103 zo +5 Go 75 80 126

RESPIRATION



RESPIRATION

204

¥——% TEMPERATURE

A—— PULSE
©———0 RESPIRATION

o5 1015

30

45

£0 7 % 105
TIME (_min)

120



NOLLYY 4SS
9#!&5%.34!3947.&5.?31!

L ] 1} 1 1 1 L i L L L L L 3 A A L i A

4

160

94 rm
1
x oz
2 g
< =
S .3
Mu."m - L&
£ 32 =
£ & =
[=]
%MM 4 K
a8
5
E
S
vO
SE
X
}-
R
j =]
e
re
Lo
™
uy
T Pt
— R T B ML o
3 § § 8 3 2 ¢ % % 3
w!:.__.éﬂmzuh.. . . .
9 L £ ¢ 8 B & 3 8 g ¢



NOLLY¥id 65y

3 3

N————x TEMPERATUAR

B A PuLst

O——— o RESPIRATION

130

50

TiMa (mo)

75

30

035 oy

994 1

29 04

1101

751



1351

130

125

34

TEMPARATURE

102

$———% TEMPERATURE
&———A PULSE
A4 RESPIRATION

- 49

s )

L T ¥ L3
& & 3 3
RESPIRATION

g

32

F 30

- 28

-26

45 60

TIME (min)

75



103

¥—X TEMPERATURE
A——4A PULSE
1407 6——O0 RESPIRATION
1357
120 103 4
125 1 101 31 rAS
(i3]
120 Jo2 4 40
15 1 [YRE r &5
ns ol {
S L 30
u gy 2oz 4
0 <
= of
R 1051 ©ras; r25
=
1004 + lole- r 20
a5{  lol 7J 15
20 1 10 &7k rio
851 1008 : . 5
© 3 |o ¢ 10 3D 45 o 75 So 120

TIME (wﬂ)

RESPIRATION



{10
15
1607
155 l

1504

Y——X TEMPERATURE]

&r——-4n PULSE
O————0 RESPIRATION

- 52
L 50
4%
46
Ak

A2

F o
o

r38

['36

G
kot
RESPIRATION

[N
»

- 30
2.8

- 26

45 60
TiMe (rman)

75 90



—X TEMPERATURE

A———4 pULSE
O————0 RESPIRATION

108

Ibﬂ-
1601
1554 - 50
15 ks
102 41
ust 91 - 45
1
1401 71
b
1351 5- - 40
i) of -
bl 1
) u
o 14
s B - 35
<
gi' 10t 9+
1207 ; 91
Y
5 b I L 50
[z
| JOJ 5
»
lo5 1 31 - 25
2
1to 1 '
[Relety
0 5 15 4o 45 Go 75 3

RESPIRATION



STERNAL RECUMBENCY TIME

ety DURATION OF ANAESTHESIA

TOTAL RECOVERY Time

YRERR AR KT K P < o
- tn A T 2N T R .
- >~ % . .
BeKY PRI NI L e
&t » F v r .
4t ¥ x> % *

g-K /+7‘x:“?r"7f’*'"”' *# . P
T AR T M
T“r-'i*-’-"‘i.,,rt*x. wr : ’

;{.-.K—Y 1:‘;7;?_‘(‘*4"_*:. - -~
LR NE B -

T FLT o T KK TN KX A gy
Xk AT A AT T A E o S T

)

O™ gt g wgd tI407 A e N F e

90t

X T L} L3 T T 1 T
140 150 IGo 2E0 240 250 260 Z2j0



raphic recoxrding of the effect of
inc on bloud mressure after ylazine-
“demine anaesthesia in dogs
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CHAPTER V

p[!caﬂ[on



IR SCUSSYoN

In tha £irst pare of tho expapiment the !:Dso vaiuas
for the threo dmuwga, bupsenorphine, rontazcoine ond mylazming
woga asseseed using analgasioostexr in rete ond toil elip
mathad An aice.

VeleAs Buptoncrphing,

The present study revealed that the ED,, of huprencz-
phine in rats and mice was 0485 % 0.084 mg/ky and 0.8927 &
0.0751 m/ty {intwavaritongeliy) vespactively. This result
ic aet in agmeoment with the reculs obsalned ky Cowen &t gl
(2977b) 4n which the EDy, in rat (tall £lick mothod) was
1.6 ma/kg Lutrepsritonoally and in mice (bail Slick) was
264 /g Antraparitonsally. This difforence can be sttrle
ahed to variations in che mathod edopted flor the etudy or
o aifferenso, in the intensity of hest ossurce used,

Tho dugation of snalgesia exhibiced by zats arxl mice
in the prasent study was agprosimatoly 5 ond S h xeapectively.
Cowan gt al. (19770) found thet the duration of analgesia vas
approximately 0 he  This difference wmight bho attributed to
e mathod adoptel in gach shudys

VeloBe Bentagacing.

Tha EDgn of pantazocing by rat toll prassure teat was
G.8 my/ky intraperitencally (Cowmn b al., 1577) while by
monne and rabt teil Alick method it was greater thon 30 mg/kg
(Consan 68 ales 1977bY. In tho presant setwdy the msg by rat
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tail flick rethod wea 32,80 & 0.071 mo/kg end mouse tail clip
method was 48.50 + 0.323 my/Ry.

VeleCe Xylozine,

The prosent otudy Tovealed that the EDg, of xylesine in
rats ond mico intraperitoncolly was 1,424 & 0.229 mg/Yg and
7523 4 0.047 mg/Ig respoctivaly. Ranniappen {1974} reported
that tho E.D50 of xylasine in rat was 2.08 % 0,57 my'kg and da
mich 2490 £ 208 myfeg suboutanecuoly. This di€fercnce in
mso micht bo due to dlfference in the route of adnindstraticon
Like Intyvaperdtarcal and scubcutansous, Intraparitoneal admie
noskration Socilitotesy corsy abgorption of tho drug, hencs low
dezages wiil be sufSicient.

In tha gocond part of the oxperimont, the etfoct of uprow
norphine, pentazogine and xylacine on kotamine anaesthania wag
atudicd.

Ve2eAs 5Hinca the mastimum and minirum body wedghts of animsls
In aach group (ié noi have much variatticon, it 4414 not affect tho
axperimnental results,

VeZeBe The voluxm of the drugs waere caloulated based on tha
bedy vedght of the animals.
Ve2eCotio Starmal rectmboncy Sime.

Averacs ox‘.e;nal recumbency time was mivdmm in thae
group B (X-1), then group A (R), group C{D=R) and group D{FeK)
respoctively. This indicsted that premedication with xylasino
reduced the induction time. In the pressnt study the inducticn
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wimo wos 4017 mine Goorgs gf ai. (1987) zoported an induction
tinw of 4 min. afitor sylasine-ketenine sdnindotration 4n a
bonet monksys Cceorg? et al. (1987) algo roportad stermn)
recunbenay tinn of 2 min. after xylazine admindctration in a
captive lion.

Va2+Cabre Clindcol S!gnﬁ»

Thore was shivering gnd rigldity of tho hoad and neck
raglon and cataleptic imeobllity in group A{Xl. Similar cboor-
vationo were roporked by Hooppner and Short (1971) in cats,
Doyouny ek gl. {1972) and Herkins gt gl. (I1995) in dogo. In

ketanins, catalepoy could be duo o muccarinic-nicctinig
ahelinorgic imbalanco. The ketamine induned muscle rigldlty
might be due to sticwlation of central adrepargle rocopbors
{Doyoung ok 2l., 1972)s Haskins gb a), (1955) recorrended
that degs shoudd be given adjonctive esdasive or troansullliver
promodication, vhen hetomine alont s €0 be used,

Thore was profuse szilvetion, the ayolids wore open and
£ixed starcs Foreania gt pl. (1977) aleo peported aimilar
ohaorvations in dogu. The salivetion might bo attributed to
Cholinergie stimlation by betamine,

The edninfstration of xylacine, rasulted vomiting in
3 &0 5 nine dn al) onimeslae, Iacuata and Lecn (1973) reported
a vondting time of 1.5 do 1.8 min in oato aster intravenous
sdniodstration of xylanine, This dlfference in vomlting time
might ba due 4o the diffarcnoe in the route of adminictraticn.
Since introvonous atmindetration roculted in repid notion of
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ghe dzug, redusticn in vouniting time could be expsataed,
Colby at al. (1984) demanstrsted emetic action of xylasine
in catoe. Ha proved thot xylaging acta on chomerageptor
tsrigger wone and thio action might be mediated by an opicte
type of reosphor,

Kylazine pra-padication zaosuited in loss of podsl raflex,
Thiez Andicsted that sylsnine-ketaming ansesthesia provides a
satisfgctory curgicel anaosthesis with cxcellent anslgesis,
AlL ths animals in group € (B~K)} showsd maried sslivation in
3 €0 10 min. after adninistration of the drugs. This might be
atitributed o the scticn of buprenorphine cn cpiold recegtors.
In this group, unlilka in the group A, the tzamors and couvule
sione wore sbeents This could be due to the CHS eedation
produced by buprencrphidon. Prolanged sliseping for 3 € S h
duraticn ean be attribuied to whe hypnotic efifect of buprenor-
phine,

In groun D{FeR} prufuse salivation vas cbgerved after
10 to 15 min of pentasocoine administraticn, Similar chaervas
ticn was yeported by Davis and Stuzm (1970} 4 Cooper and Oxgan
{1977} end Miner and logecao {1064). The saiivation could be
due to its eotlon on opiodd recepidrs. The qcuavulsicus,
musale rigldity and staring look michs ba tho effect of ketaw
mine vhich was oxplained sanlier, All ¢he animols in ¢hie
group produced whining notse during recovarys The delirium
and dresms duwing recovery Srom anagsthesia caussd this rescw
ticny It could ke glse duo to sho sctian of pentazocine en
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oplold recoptiors which medifled tha behaviocural patterns. ~Thw
1daking movanents might be attritueed to ite scticn on opdoid
rocoptors. Dodmon ok gt. (1988) ruported that the licking vas
caused by the releasae of oplolds and subsoguent action on
opicld recoptors,

A eignificant zeduction in rogta) tecperature was noticsd
in all tho ¢roups. Hypothormia in ceto during ketanine anacs=
thooda vag poported by tiogppner and Shart (i971). PFsll in
roctol tomperature duelng xylasinc-ketomine anacsthiosic was
roporked by Korl gt gl. (1974) in cato, Rumar at al. (1976}
in goate and Rumar and Singh {(1979) 4n calves. Thie dopressant
effeot on rochal tempercture might be atteibuted to general
sadetion, CNS dapressicn, reduced matabolis rate and inhibition
of skeletal mugcle movenants, Pandsy and Sherma (1686) reporked
significant £oll in bady tompesatura in dogs injccted with
dlacopam and pantazoclng. The prasent study also roporied
oimdlar reoulto,

A sigificont incrosss in pulse rate was noticed in
group A{R) while o signiflcant dearesse chessved in group DXl .
The groups CiB=K) ond DI{P-K) showed a transicnt inorease followed
Ly o decraase. Ilaskino gt gl. (1905) cbserved an inoreose in
pulse rato during ketamine aneosthenia. This could ba due to
cantrally modisted gonoraliced inorcase in oympathatic tonc.
The docreased vagel tono and dntorferance with norapinarhrine
uptake by tho oympathotie nerva andings might heve aloo qontxie
uted to tho incrcesed pules rate. Hasking gt gi. (1938)
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roported reduotion in heart rate in sylasine-katanine anegs-
thesia, This degrease in pulse rate was s characteristic
rozponse £o wylesine adsintstration, This might be csused by
& @izect or indirect increase in vagal tone or decrsase in
eympathetic sctivity, Rumar g al, (1979) and pesbin e al.
(1930) suggested that the bradycerdis after xylazine sdaini-
stration might be due 4o cardiac depression of peripboral
vascdilation as a resuly of central vagal effect.

Tha uransient increase in pulse rate in group C{B=X)
odght be attributed to !:t?e ircroase in sympathetic tons by
hetamine and further dccresse could be due to sedation and
cardiovasenlar depression contributed by buprencrphing, Cowan
ot ale (1977a) reported decresse in heart rate in dops and rats
after buprenorphine adninistration,

The transient elovstion of pulss zate dn group D{P-X)
might be contributad by a riae in catecholemine qoncentration
in the plasne by pentazocine and an incressg in sympathetic
tonge by ketemine, But tho decxease in pulse ratse might be due
£o sedation and perassympathetic stimulistion by pantazocins,

There was signifffcant xeduction in respirstion rate in
group ACK), B(¥~K) and C(B=R). Dut thare vas no variations
mticed in greup D(B-K)y The wsduction in resplrgtion rate
might be dus to reducticn in oxygen consumption by the brain.
Delivahn gt als (1970) suggested that i1t miaht bs the effect
of diract inhibitory potion of xylazine on medullary centre.
Haskins gt nl. (1985) cheerved similer chosrvations after
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xylasine~katomine anaesthesis, Cowsn gt gl. (1977s) reported
paduction in raspiraticn rete after buprenciphine adninistre-
ticn in Ix':ats and mics, The depression of respirzticn rats
after Muprenorphing and pentszooine could bo dua to dts action
on opioid recoptors. ‘fayler Q% gi. (1984) reported that there
was no varistions in respiration rste after pentazocine sdnie
nistrsticn, This &= in agreement with the results obtalned in
tho present study.

Ve2eCeos Duration of anaasthosia,

Tha durstion of gnaesthasia was nmasdmum in the group B
(XX} and minioum 4n the group D(P-K)« Amsnd gt al. (1972}
raported thot premadication with xylasine prolonged the dura-
tion of anaasthesia, Thia could bo due £o the sedation
analgesia and musqle rolaxstion producad by xylasins, resulting
from the stimulation of-{2 receptors and subsequent inhibition
of norepingphring relesso.

Vi2eCede Regaining of steornal recumbency tims,

The time for regaining of starnael recumbency was maximun
in group B(X=R}e The cther groups did aot sheow much varda-
tions This indicated that cnly xylazing was sble to pstentiate
the ketamine anaosthesia,

Ve2.Coes Hoan standing tine,

The standing tims was also prolonged in group B(X~K).
This could ba due to the sedatian and muacle relswstion pro-
duced by xylazina. Thore vers no significant varistions in
ather groupa ohoerveds
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Va2.Cefo Total recovery tima.

The moan totol rocovary time vas maximunm dn group C(B=K),
then geoup BL=K), A{K) and D(P=K} zespoctively in tho order
of degrensing duration, Thoe prolcnged total recovery tima in
oroup C(B-K) might be attributed to the Muprenorphing induced
sloeping widlch lacted £or obout 5 €0 6 he

Va2sCagle IHaomogram.

Tho oigndficant voduction in haemdoploidn, packed cell
volume and total crythrooyte count in group ALK) and B{X=K)
indicatad that tho xylonine and ketamine will induce temporary
onnenfa. Huner ob al. (1974) suggested thet the tarporary
angemia was zosulted from the pooling of erythrogytces in the
apleen. Taylor g ak. (19843 reportad thot minor chenges in
blood call counts might ke rolated to strees and gpleenic
ongorgenont associated vith ketamine anaagthasia. The buproe-
porphine=ketamine combdnation shoved no effects on hacmatosrit,
but pontazooine-ketomine chowed nlicht olevation. This oight
bo duz €0 increnscd pormeabllicy of vascuwlar tissue and estaps
of £luid into extravaccular opace or dud o roleass of cato~
cholemine by pontezccing, which vesuited in splecnic controce
ticn and incpeased hasmatcoorit valud.

3 slight raduction in louzonpto count in group A(R) and
D{Xei) wad atiributed to adranccortical stirmlaticn and subacw
quent efidcct of glusocorticoids on circulating nautrophils and
Lymphocytass
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Thora was no significant veriation in neutvophil, lymphoe
cyto ond cosinophil count in group A{R), B{X=K) and C(B-K).
put there was atignificant neutvopenia with lymphocytosis
cbasgvad in group D(P=K). The neuszoponia might bo aterie
buged to tha stross and sdrenccostical stimalation after
pentagecine sdninistration.

In the third part of the experiment, reversal of anaes—
theois using yohimhine was studiiced.

Ve3ihe The moximem ond mindesm body woights of the animals
in cach gesup did not hava ruch variations £xom the mean. 5¢
thay got only little cffcck in tha experinent.

V.3:8Bs The drugo were infjected to the groups, E, I G ond H
in tha gseoe order a3 doceribed esrlier and yohimbine wan
injeckted 15 nine later, HNone of the animale chowed any un-
tovard offects Guring Injecticn of the drugss

VTe3uCeae Sternnl rocudency tive.

Averags otornal recumbeney tdmes were samé oo in the
second park of the experiment, since saro madicamentc were
given for induakicn of angesthesia.

Va3eCobs Clinical cigmse

Saldwntlon as noticed in all andmalo £n pll tho groups.
This might be duo to cholinergic stimilation by yohimbing,
Conveloive movenonts vere noticed in group B{K~Y}. Ransgy
et al. {1303} also made oimilor oboervations agter yohimbine
admindotraticn. All the animale showed panting type of
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respiration, axoitement and hyporassthesia durdng recovery.
The panting type of raspiraetion might ba due Lo reveroal of
recpiratory dupressicn, Rapld respiration rata during recovery
in yohimbing adninistered dogs was repontoed by Hatch et al.
{1982}, Similer obscrvaticne wore nlse reported by Crenin
et al, (1593} Hatoh and Ruch (1974) reported emciterment and
hypersesthoola after yohimbing administrstion. Thic might be
dua to ravercal of anagsthenia by yohimbine. Antagoniom of
ketopine say coour from roloase o2 centval nouronal dopandng
and novepineghring (Booth and !ichonald, 1932). Yohindbine and
S«HT asctivats the autonomic nogvous system and osuse anxlaty
ks stote.

The rovarsa) of roctal temperatuze was noticod in oll the
grours. This could be dua to the stimulant offect of yohinbivnc
and subssquent elevation of metabolie rato.

Yohimbine raversad the xylacine and ketamine induced
bradycardia, Pulse rate was significantly increaged in all
tho groupa, The bredycardlce offect of xylazine hao boen
attributed to degrcased sympathatica outflow from tho CNS and
increased vagal tone due to facilitaticn of baroflsx and
dcgreassd rolease of novapinephrine from the sympathetic nerve
endinga. ALL those effocts are mediasted by alpha 2 cdrenargic
raouphors and are antogonized by yohimdbine {fisu and Lu, 1984).
Mo and T (2984) reported that yohimbine increases heart by
promoting sympathetic outflow £rom CNS and inhibiting baro=
coptor acticns. Rencsker and Olaen {(19385) nleo roported increase
in heart rate aftey yohlmbine in dQear.
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Hou gt a. €19985) reported significont incresss in
respipation rates in dogs after yohirbing sdministration. In
the present study also, all the groupo shewed an dnorsase ia
raspirvation rote after yohimbine administration, Tohimbine
has boen showm to antagoniza xylazine iuduced respiratéry
deprosoion in cato {Hou, 1993) and in nule Gcer (Jcosup gt gl..
1963). Jessup gt nl. (1985) cbserved an inoreassd rospization
rato and depth aftes yohimbine administration.

Va3sCeos Duration of anaesthesia.

Duration of anagsthesia wao significently reduced in
group F(X-KeY¥}, This could ke due to reversal of xylaszina-
katanine anaostheaia by yohimbine. Xylazing seGation and
anaclgesia ere aseribed to stimulsticn of osntral presynaptice
adronueophags. This praventa the norspinephrine releass, by
inhibiting the caledum influx which preceeds the reloass of
rorepineparine. Since yohiubine 45 an alpha 2 antagoniot all
the sbove acticns of xylapine can bs prevented (Hm, 1991),
Further yohirding micht hove a stimulant affect which shortens
kotamine fnduced anacsthepia (Hatch gf al., 1983). In the
prasont study the duration of ansesthesis was slichtly redwed
in group E{Ke¥) ond O(B=Ke¥), but sifghtly incorcased in
group H(P=H-¥)s Shic increosed durstion of anacathonig in
group D(P=-l=Y) indicates the fallure of yohimbine to reverso
this comhination, Tha roasoen for ¢hio was not clearly under-
ctood.

Ve3:Cede Rogaining of skornal zocumbency time,
Regaining of aterns) reounbency time was sionificantly
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roduced 1n geoup F(X-IWY), This indicates an easly srouscl
fzom the onzesthosia and hengs offoctive reveroal of xylazinos
kakomine snacathesia by porinhine., Soma of che effcet of
ketomdno con also be roverecd. Dub the oifegts of huprenor-
pring and pantazocine connot bo roversed by yondmbino.

Ve3eCots Hlonn stoaniing time.

There wan cansidorpblo decrease in otonding time in
croup F{¥=E-¥). Thic also indicuted an offuctive roversal
of mylazine-kotaming anpgsthooia by yohimbina. Botl yohimbing
ard sylacing compate ot € 2 rocertorn (Coldbarg and David,
1933). The prolonged stending time In geoup B(EY) and
H{P=-¥-¥) might Y& dus o hypotcneion, The affect of yehimbino
on klood pressure was ssudied with the help of hymogearh. Tho
ebaervation suggosted o fall in bloced presoure aftor yohdrnbing
edmindctarcd intravencusly. The Hymegraph roconding 4s chowm
10 Pig.16. Coldborg and David {1983) aleo rapoxted louered
bloed preasure in ansoothoticad dogs after yohdnbing, DBupres
norphine indused codation ond sloepiness micht be cuskeome by
the stimilont effest of yohinbins, This explains tho slight
donreace In ctamding t4no in group G{DeW=¥),

VaSuCofe ToOLad recavery time,

The total yoocvory tine vas significantly decpearced in
group M{H-Re¥) znd C{B.l=¥), This ladlcoted an offcstive
Revarasl in these tve groups. Yohimbine vas reportod to
provent and roverse the CHS dopraasion {Hutah ok pl., 1982)
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in dogo (Ritumon et ale, 1982) in cattle and (Jessup ob at..
1983} in mule deer. The prosent study reported s prolongsd
regovery time dn group B(R-¥} ond H{p-%~¥)s Similor obsexvo-
tians wera reportod by Kitzman g al. (1924) in horgos after
admindetration of degninopyriding ond yohimbine. This might
Lo dus to tha fall 4n Dlood proassure after yohdxbing, as
aplained ocarlier.

Ve3sCagc Hatmogran,.

Tha changos in hasmatoorit cbaerved in the seeond park
of tho evperiment vers zeversed by yohimbineg admindotration,
The total loucocyte zount chowed a olight dncroess in all the
groups. Thic might bo due to the stimulant effect of yohimbine,
whioh produasd cxcitenont and epdnephvine releasa and henco
louconrtoaiss 7he difforencial louccoyte counmt AGid not show
rch variationse
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SUMMARY

The s¥periments vera conducted in thres diffewent parks.

In the firse part of tho eporiment, the IDgp of tha
threo drugs namoly bupsonorphings pentacooino snd xylaring
wope determined using the analgesicmeter (tail £iick sethod)
i rate end &oi) clip wmethod in mica.

Blxw difforent dosages (0.03075, 0-,0678, 0«15, D425, 0.8
and 0.75 mofkg) wore odnindatered &n rots Antroporitononlly
nd enalgesia woo tosted using annlgesiometer,. The Elgy of
buprenorphing in Yato wag fourd €0 be 0.25 & 0.084 og/Ry.
Tha DDy of Wupronorphins in mloe (tall flick method) was
found to e 0.9827 & 0.751 nglhy inetroporitcosally. Tho doses
administered ware 0.25; 0455 ©,75, 1 and 1.5 oo Tho Eﬁm
§f pentazocing in wato by tall £1icl mothod was 32.680 & 0.L072
ro/kge  The doacn aduindotored wore 15, 20, 25, 30, 35 and 40
ngflag intvaperitoneally. The EDg, of pentozoolne in mice by
tall o3ip method wao found to be 48450 & D.323 my/lg by
aémindstraetlion of six Qifferent doscs (2D, 30, 40, 45 50 and
60 mo/l3) intraoporitononlly in mico. The gy of wyleatne for
analgooia was 1.424 1 0,229 mo/Rg in rats (bofl Slick mothed).
Tha different doses cdministarcd vera 0420; 0.5 1, 2 and
3 mg/kg intwapordtonvally. Tho EDg, of wylesine in mice (tail
ciip nothad) was found to be 7,923 & 0.47 my/kg. The dlfferent
osos odoindoborsd verd 24 4s Ge 8, 10 and 12 my/ha intwaperdie
Longally.

In Ghe gosond pare of the oxparisont tho 4nflucnee of
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puprencrphing, pentagocine and xylacine analgesia cn ketamine
ansasthesis was studiod in dogs. 7Twenty-four andmals were
divided into four groupa (A, B, C and D) conkaining six and-
mals each. Yolune of drug adminletered wera caloulated
aceording to their body weichto and all the drugs wore injected
intremisculorly. The drugs vere administercd in thae following
ECTUGNCY

Croup A - Xatamine {30 mg/kg) -(K)
Group B ~ ¥ylacing {2 mo/kg) + katamine (15 ng/kg) ~ (¥-K)
Gpoup € ~ Duprenorphing (0.03 my/k3) + ketamine (15 r(:ngc‘lg?)

Crouw D - Fontecocing (2 maks) + Revandne (15 mo/kg) -(Pe-X)

The starns)l secunibengy tima, ciindgal signa, duraticn of
anaesthesia, regalning of stevnsl recumbency time, mean
otonding time, total rocovery tims and hesnmecgram vers atudied.

The stornal recumbhency time was 4423 & 1.20 ndne 4n
agroup AlK), 4,16 & 1420 min, in group BD(XK), 4,67 & 0.67 min.
in group C(B=F) and 4.67 X 1.28 nif. dn group D{D=K).

Untoward roackicn Like selivation wore prasent in
group B(K} s C{B=-K) ond 0{p-K), Rigidity was prasent iu
group A{X) and D(B-X}. Eignificant reduction in rooksl tem
porature and respiration was obsoxved in group A(R), whilo
the pulss fate was eignificantly increased. There wos slgnie
£4cant raduotion in teopersture, pulse and respiration 4dn
guoup D(XeK}, In group C{BeX} and H{P-X), thora was signifi-
cant yeduction in rectol temporatura. Pulse rate showed a
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tronoiens inorecase folloved Dy & decroase in groups G(B-K)
and D{P=K)« o varlation in respiraticn rates chscrved in
early stagos in group Ci{B=R) and D(r-K). Panting type cf
respiresticon was cbserved during recovery in groups AlK),
c{8=1} ond D(P=K}.

hverags duration of anacsthosis wWas 45.67 % 3.67 mine in
group A(R}, 79.83 & 2,43 min. in group D{X=K}, 42 % 4.39 nin.
in group C(B~K) and 29.5 & 4.22 min. in group D(p=-K)e Tho
xylazine~kotauine combination provides neximum duration of
anzasthosia. ‘

Tha ragaining of shternal recumbency time duzdng recovsry
vag 50 & 2,89 min., 03,63 & 5.20 min., 46.67 % 4,21 min. and
33,17 % 3.52 min. in groups A, D, ¢ and D raspactively.

Tho avorage ctonding time was 72 & 6.92 min., 108.17 3
7 min., 69.33 £ 2,47 min. and 62.5 £ 3.62 min. in geoups A(K),
DK}, C{B=-K} oend D{P~K)} raspactivaly.

Tha total recoveory tine was $9.17 % 17.56 min. in
grean f\(K). 161,67 * 11,00 min. in QTR B(x-R). 263,03 *
24010 min. In group C(ODwR} and 84.17 & 3.9% min. in geoup D(G=I.

ALl the above rasults indlcoatad that only xylaging can
potontiata the kotonine anaesthesia and xylazins-kntomine
corbination 4o batter combination compared to buprenorphine-
otaming and pentagscofng-lkotaming. This xylazine-ketamins
combination provida sufficlont snalgesia ond muscle relexatiocn
for proleonged surgical prooGiuras.
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Tho stuly of haenogrom showed that the hasmdgloblin,
pacikod cpll volums and tetel crythrocyte counts decreased ab
20 mine. after dmo adnindstration in group A(R) and D{M~RY,
vhile there was no ssabisticolly significant verlation in
groups C{B-8) and D{P=K],

Thavs was no significent variatians in total leusocyto
count and dififerontinl lsusooyka count in graups A(R), B{-R)
and C{B=R) while tho group D(P=K) showed a pigndfiosnt reduce
tion in 30 min. gftor cdmindstration of the Arug.

In tho thixd pags, the roversal of pnaosthesia uaing the
L2 blegker yohimbing was studlod. Tuentyefour andmsls were
divided into four grouns (D, Ty & and H) contalning ofx andmelsn
each. The dougs were injocted 4n the same ordar 23 in thoe
sceond park of the cwporniment, aAlong with that yohdmbine
{0425 mg/kg in groups By G and H ond 2 mg/ka 4dn oroup P) was
administered 15 min. latar, 7he samc parameters as In tha
gcoond part of tho expsrinent wero ntudied,

Tho stornal recumbongy $ime was gane 28 in the pravicus
apariment, pince the sane deugs worce given for dndudtion of
anacothosia.

Unkoward effacts axhibiecd by the animals afeer afminde
atyation of yohimkine were salivation, panting and hyporacs-
thosin Gusing rOCCVEEY.

Rogotal tamperaturo, poulsc and resspiration incrsased in
all the groups. Thisc indleated zaversal of ancestheoia hy
gohdmixing.,



125

Tho averogs duration of anaeothosis wea 34,32 4 168 min.,
37 & 2,33 mine, 35467 % 4.57 min. aad 35 £ 5.79 mine in
groups E(K-Y), P{d-R-¥), G(B=X=¥)} and H{P-K~¥) respogtivaly.
The duration of onoosthoesie was significantly decreasad in
group P(H=K-Y¥),

The regaining of sternal gocunbency tima was 38433 &
1.67 min. in group R{KeY), 30,17 + 2,39 mine io group F(X=-R<¥),
40,83 & 4472 mine in grovp G{B-K-Y) and 20,33 £ 514 min. in
group H{P-K-¥) o

The megn abonding tine was 100,17 & 17.58 min. in
group D{E-Y), 82.5 & 12,09 min. 4n group F(M-deY}, 58.33 %
4.77 min. in group G{D-I=¥) and D0.33 £ 6.31 min. in
group R{Pei-y),

The mean total reccvery time waoe 138,33 4 10.33 min. in
group E{K=¥), 102.5 & 11.88 min. in group F{X-K~¥), 75.83 &
7412 min, in group G{D-KeY¥) and 129,17 & S«54¢ min. in
geoup FlP=ii=Y) s

From the study of tha haamogran, it was obsesved that,
the changes in hacmatocrit chscrved in the scoond past of the

experdment was complotely rovorsed,

By compardng tho mesults of tho third part of the
experimant with the second part, At was cbhvious that yohinbine
produced effective reversal of ocnagsthesia in xylasine-hetaming
combinaticn, but £ail to wovenso ketonine and ketaminswbupres
norphine conbination and produeed prolongation of recumbency
tine in ketaming ond Wotomino-pentazocing comhinaeticn.



}‘?Zj etences



REFLRIICES

Alisn, D.G., Daygon, D.J,, Pasoq, P.J. and O'Grady, leRe
(1586}, Evaoluatlion of xylazine=ketamine hydrochloride
canbinetion in cats Cgne J. Vobe Res., S0t 23-26.

amand, J.Fe, Ilavanc, P.A, and Stove, LR.C. {1972). Gre-
modicotion of xylazine to eliminate masoular hypertoni-
clty in cats during kotenine mnassthesia. Yet. led,
Small andm. Clin., £78 1305-1307.

*2a0und, Jels, Woight, BeMe Jre and chansr, Tyl (1981). Anass-
thesia avoluation of ketaming and xylagine in calves,
Dovine PEsgt.s gt 22-31. (Cited in Vet. Bull. (1982,
E22(2)8 Abstr. Ho.076).

*aondten, JeNe and Brunol, O.A, (1973). Observatdcns on the
affcot of mab&z@clﬂa in dcg and cate grlgc y_@_'é_ag
25+ 231.238. (Cited in Veb. Bull. (1973), 43(12)s
Abutir, 110.3026).

Bavorlys A«Ge and Varga, J.S. (1680). Voo of ketominge
dlazepan amd ketamineexylazine combdnations in guinea
p‘.gﬂ. m; M‘ m i\!iim. mﬂ.. 751 508=-509.

*planchi, C. and Prancoschini, J. {(1954). Uxperimentol obgere
vations on Haffnor's method for taesting analgesic drugs.
Bz. dy Phosmacol. gw-‘ gl 280 (C4ked by Xennieppan
(1974) » M.VeSce Thoois, Department of Fharnacology, Madzao
Veterinary College, HMadras).

Boover, W.Js and tixdght, . (1973). Use of snagsthosia for
rostraint ond enscothosia of birds. Yab, Nede Snall
Mo cl’-ﬂ.‘ @. 215021t

Dollwabng Wee Vaoske, T» and Rajao, MeRe (1970). Dxporimonts
and expordences with Boy Vo 1470 (Rompun) in cattlae.
_‘L@_ﬁ_o wo _.RQ_V.OD gt 131144, (Ciﬁ@d in yg}_:,. Bull, ‘1971)-
43(4)¢ Abotz. HO.201S.




127

Boagas, Tehs (1979). Scdation in Aslsn alephents with
aylocine, Vobe §5Ge. 1050 442-443.

Booth, WeH. ond Mohonold, LeD. (1982). Vagerinary Pharrg-
sodoay_ond Thorsnausios, The Iowa Stabe Univapalty rraees,

AES, Sth 0ds, Dpe 243,

Bygagaine, S.De ond thduki, S.ie (1984). Duration of snale
geals in ehoep under sylapine-ketaming snessthosia,.
Yak. E&__c.tp-éégl 13=16.

Campbolls KeBap Kiavans, Psfs, Richerdeon, P and Alexsndor, J.U.
{1079}, Haamodynamic effects of wylazine in calves. Am.

2o Ve, Hos., 400 17772720

Cheeran, Ja¥e, Chandrosckharan, Ke ond Radhakcishnan, X, (1989).
Tranguliizstion ond translogation of elsphanta. Syrposiun
on Ecslogys Ddology, Hansgement and DRiseases of Asian
Clophante, Kerals Ageiculturzl University, Mannuthys

Choogony JeVe, GE0H0Rs PeOe 004 Rajenhutiy, B, (1989). Transe
iccation ©f Xons {panthera leo). in Trichur Zoo (undsr
publication).

Clozke, KeWe anid Hall, oW, (1985). Nylazine - & nov sodative
for hores and autélo. Vo, fes., 8%c 512517,

cclb?; EeDey HeCanthy, LeBe ond Dordson, it (1924), Emetic
action of ¥ylazdne on chomoresceptor trigger zone for
vemiting in cato. g Vet Zhoomacol, Thare, 41 93+96.

Coanpar, JeDe {1974)» Retomino bydrochloride ss an anzesthetic
for Cast African geptdlog. Nok. Eogcw, 28 37-41.

Coopar, JeB. and Orgmn, s (1977}. Pentozocine as anslgesic
in dogs.  Vabe Egzal ég.i# 409,

Cowan, Asy DoXsy, J.Cy and Porzyy D.J.R. (19772)s The antmal
pharmocdlogy of puprenorphine, an oripavina analgesic
egenbe BEe Js Shommecol.. G0t 547.



128

Cowana Aey LOWES, J.He ond NocPerlan, T.Re (1977b). Agonist
and antogoalat proporties of buprenorphine: a new anti-
nociceptive agent. BX. J. Shomacol., 60: 537.

Cronin, M.Te, Dooth, HN.Hes Hetch, ReCe ond Brown, . (1983),
Acopromazinsesylasine combination in doge - antagonism
with deominopyriaing and yohimbing. Afle Jo Ycte Red.,
44t 2037-2042.

Custar, Re, Branmors bn, Honnedy, 8. and Bush, ! (1977).
Haematologieal effacts of wylasine whon used for restraint
of Bastwian camalo. J. Ame Uste Hod. Agscc., 471 899-901.

Dandiya, P.Cs and HMonon, MeRe (1963), Studies on Coatral
Hervous syatem deprassants (iil). arch., Intern, Pharmsto-
Gynando, . 1435 223 (Cited by ¥anndappon, M. (1574).
MeVeSce Thasis, Department of Pharmacology, Hadran Vateri-
nary Colloga, Hedras).

*Davda, LDy and Stupm, Bele (1970). Druy eEfocto and plasma
conccatretion of pontozocing in domesticoted aninals.
Die Jo VQUe B35, 1o 1631-1635. (Cited in Vet. Rull, (1971),
41€2) 2 Abstr, Ho. 13470).

*onnys MeFeZs (1273)¢ The uso of ketemine hydzochleride so g
Gafes ohort deration anacsthotic in Kangarccs. BX. Yet.
Tos 229r 3062-365 (Cited in ¥Yoit. Bull. (1973), 43(11)«
Abstre No. 52783,

Ticyoung, Dales, Peddloford, ReRe and short, CuB, (1972)¢ Dilgso-
clative enacsthatico &n cet ond doge  J. am. Vet. Hed,
Azzog. 1gle 1442-1444,.

Dogkaly Koy Aals, Rey 062K, e, Kadora, J. and Kolab, P.
(1975). Xyleoino onocethasia in cattles Agto-Veb. Brng.
44t 59«57, (Clted in Yot pull. (1977), 47(2) 1 Abstr. No,1196



129

Dodnan, NuH, o Shusten, Lsy Whita, S.Dey Coutt, MiH., PaTkazr, D.
and Dixony Re (1988). Use of Marcoblc antagonists to modify
sterictypic oeké 1loking, colf chowing ond soretching
vehovicur 4n dogse J. B Yobe Med. Aggfog. 1531 515819

Dohortys ToTes PaC0S, P, HoDonnol, W.Ns oad Hontesth, G.
{159%)s Cardiopuivonary effccts of sylomine and yohimbing
in latorally Zecumbent sheep. £of. Je Yot. Rag. 5QeS17-521.

Pinneys Dede (1981). Probit snnlysis. Schond and Compony Ltds,
3xd ads, Rammogar, N¥ow Dethl, ppe

Fleher, RuJs (1984}, A £10)4 trinl of ketomine ansesthesis
in horsa, Bquine Ve Jop 80 176-179

Flotchor, Ja (1074). Hypesacnaitivity of on istlatad populae

tion red deor (Cervus slophas) to xylszing. Vet Reg.,
agi BMGQ

Fucnts, Yels and Tellas, By {1974), Xetsmino disscolative
anaosthacia in tho cows Vet. Rec., 24y 462,

Gﬁllmr; BeTes mdmnlllar. Reln and Craniiy Wels {1555}«
Immontlisation of collorod peccaries with letaming hydroe
chloride, 3. Nildl. Manogg. 40 386-357.

Cabrgn; Puloy ChEozan, FeVi, Joleluddin, fdle, Rajonkubty, K.
and Varkoy, C.a. (1985). Toootment of wound on the fore-
Liob of o lion (Panthera leol under generel snaasthesia.
Indian Vetie Je @l 05240538,

CEOTEBs Peles Chonron, JuV,, Tayar, K,ilsa Hayaly CaRey
Sarodemnn, Te ond Rajankutty, X.(1966). 2mputation of
a4l in 3 Mon undor xyleslne snaestheofa. Hexmpla S
Vat. Scle 47 182-153.

Gaorgay Paley c}}@s{aﬂ’ JeVe md Rajonltubkty, X, (1987, Partiol
smputation of toagus of a Bounct Monkey undor oensral
anaasthealas %2. m‘ Sai. %g! 132-135,



130

Glonn, Jelss Straioht, B. ond Syndex, C.C. (1972). Clinical
use of kotemine hydrochloride 28 en ansesthetic ngent
£or opokone Ane Je Vobe ReSe, 233 19011903,

Goldberg, MeRe ond David, Re (1963). Yohimbinas A phammacoe
logiool proboe £or study of the 2 adoenooeptor.
Bhgrmacol. Rev., 35t 143-170.

Haoking, JsCes FOXVor, TeD. ond Datz, J.D. (1985}, Kotamine
in dogss A@. J. Vb, Reo., 463 1855-1860.

Haskins, S.Css Pats, Jels and Farver, Jo.D« (1986)s Xylazine
and xylaginc=kataming 4n Gogs. Ams Je Vet Ro3es
47t G306-641,

Makch, R.Q. (1073}, DEfocts of katemine when used in cone
Junction vith neperidine and morphine in cato. Je Al
Veg. Med. Assoc., 162 964-966 (Cited in Vot. Budi. (1973),
43(10) ¢ Abotw, IfC.4690).

Hatoh,s R,Cep BoCtll, ITeHaep Clarks JeDa,y Cravford Jrs Lelley
Kitoman, JoVe and Waollnor, Be. (1982}, Antagonism of
=ylozing sedation in degs by d-aminopyridino and yohim-
inc. Ame 3o Veb. Ras., 43¢ 1009-1013.

Hateh, RoCe ond Ruch, 7. (1974). Experiments on antagonism
of kotamine anncothosia in cats given adzenergic, corow
tomergic and cholinergic stimulants glven alone or in
combinaticn, Ame Je ¥ot. Rage 33z 35-39.

*Haufmon, Pa (1976). Anccsthesia of doy and eat vith a combi-
nation of keteoming and sylasino. Anim. De. Canpaynic.
Als 361~365. (Cited in Vobk. Bull, (1977), 47(9): Abstr,
H0e5285)

HOok, RoCuep Brogdon, Relle, Spolghts Teils and Averys G.S.
(1980). Buprcnorphine: A review of 4ts pharmacological
propartics and therapsutic efificecy. Rzugg, Alr 81-2110.



131

PHOQPPNOE, Gelie and Short, CeEBe (1971). Hatomdnes a new
anacothotico £or catos SHoske Vat., 243 175-102.
(cited in Vot Dull. (1972), §2(1)r Abstr, 1o.428).

#Hnffman, P.Ds (1974). Clinicel sxpericnces with Rompun in
horoos. Vak. tod. Rov., 35 265-301. (Cited in ¥ot. Dull.
(1974), 44(6) s Ahokr, No,2918).

Hou, Welle (1901). 3ylazine induced depression ond Ato antae
gonion by alpha adroncegic hlocking acgoents. Jd. Pharmacoi,
Exp. Thar., 218: 188-192,

Moy, Wel, (1983)s Antogonicm of xylasine induced CNS dopro-
geion by yohimbino in cato. Colif. Vek. 3I7: 1921,
{CAited in VYgte Dudl. {19583), §3(12): Abstu, Ho0.7962).

HoUe Welle, BOILin, S.1., Dollmonn, H.De md Hanoon, C.T. (1986).
¥ylazincelatonine induced ansestheoia in rats ond ito anto-
gondem by yohdmbine. J. Ame Yat. Mod. Asgoc., 188t 1040-1043

Hou, Welle and Lu, Z2.X, (1084). Effect of yohinmbine on xylacince
kntamine anaocthosiz in catas Je Alls Yat. 123, ADSOQe,
383s B80-088.

o1, Helles L, XoZa and Hembroughs FeBs. (1088)e Effect of
»ylazing on haoct rote end blood prassuro in conscious doga,
as infivenced by atropino, 4d-aminopyriding, doxapren and
yohinmbinoe J¢ Ame Yote Mede Aoeoc., }B63 153«156.

Hou, Weile, Schaffer, D.De and Hanaon, C.o« (1987). Lffocts cof
tologoline and vohinbing an xylazine induced CNS deprassion,
braedycordic and tochypnosa in sheope Jo Ame Vabk. Med.
D860Ges 2008 423-428,

Hou, Ueile and Shoerlov, tePs (1984). Effcct of yohimdine on

wylasine induced immobilizotion in white talled deor.
Jeo NmMe Yot Mode ASCOQep Qgsl 1301313034



132

Hunt, P.8s (1976). Anacsthszie of Burcpean badgor using
ketamine hydrochloride. Vot. Reg.. 98t 94.

Jacobont, DeRey ALLGR, Ty Morting He and Kolliag, GeVe (1985) ,
pffocks of yohimbing on corbined xylamine-kotanine induced
sedation and immobilisation in juvenile African alephantss
J. dme Not. Med. Assoc. 387 1195-1198.

JG@SQD) DeAep Clark, W.le and Cuasllet, P.A. {1983), Imnobilie
oxtian of mule doer with ketomine end xylezine and yevor-
8al of immobilization with yohimbine, J. Am. ¥Veb. Hed.
Anson, éggn 13301340,

Jasoup, Defa, J0nea, K., Mohr, R. and Kuseras, T. (1988).
Yohimbine antagonicm to xylacine in freceranging rmule
deer and desort bighomm sheap. J. Am. Vet. Mod. hosog.
197 13511253,

Ranndappan, Ms (1974} A comparative study of the analgosic
affects of morphinc, metanigale and mylazine, [LWV.Cc.
Thesis, Domrtmont of Phaymacology, Madras Vetorinary
Colloge, Madrag,

*larl, D., lNamecak, L.y Roztoodl, V. and Sevedl, Fa {1974).
Xylacine ond ketamine hydrochloride snoesthasic in cots.
Vat. Mode, 391 GU3~T05. (Cited in Veg. Bull. (978),
48(10) s Abstre No.5860).

Herr, D¢Ds, JON2o, B.He, Hugiing, K. and Sduazdsz, WD (1972).
Sndation ond other effects of xylazine given intravencusly
0 horsgs. ﬂl g.. V@E. _R_?_E_!_o ggl TT1T04«

Kitcholl, RelLs (1987). Problamz in dofining patn ond porie
rhoral mochandsms of pain.  J. Ame Yok, Med. Ascog.
321 1195-1199,

Bitoman, J.Ve, Booth, Nefie and iatch, RaCa {1982). Antagonism
of »ylazine sedation by d-sminopyriding and yohimbine in
anttlae &-_g_. !G‘:a Radg,., Q§| 2185,



133

Kiteman, JaVe, Wilson, ReC., latch, R.Ce and nooth, M.
{1684). Antagonism of yylasine and kotamine ansosthesia
by 4-aminopysidine ond yohimbine in goldings. Ame J. Vet.
Reg.s 45r B75-879,

Xiida, A.tle, Calderuwond, HeVe and Sema, L.Re (1975). Cardic-
pulnonary afifocts of xylazing in dogss An. J. Yat. Res.
381 931-035,

Kook, RaAe (1984), Ramoval of gueuth £rem llcnses’s ip.
}L@_t_. ng.; &%l 527"528!

Kolllap, GVe Jre, Malodsh, 3. (1978). Bffccts of ketoming
hydroshloride in red totled hawks (Butes {famaiconsis)
I, Artordial blood gao and aold-bsse. 1f, Diochonie and
hoematolagice. Gompe Bloghom, phyoiol., 60t 57=59 and
211-213.

Kreegor, Tete ond Scaly UeSe (1986} Follure of ychimbine
hydrochloride to antagonisga ketamine hydrochloride dmmoe
bilizotion dn grey uwolves: J. Wildi. Dis., 209 600-503.

Runar, Ae. and Singh, M. (1978), Xylazine as a sedative and
analgeaic agent in cquine surgery. ZIandian J. Anim, Hith,
A U=il.

Runar, Ae. and Singh, He (1979), ¥etamine and xylozine annog-
thosia in bovine podiatric surgery. Inddsn Vok, J.
561 219-222.

*Rumar, he and Thurmon, J.Co {1979), Cardicpulmonary, hasnc~
eytologiasl and biochemical affects of xylazine in goats.
Iﬁ. Anims _-Z’F_&- .ggl 486-491 (Citad in Vot %1_' (1979),
49(4) ¢ Abstr, 110,2253).

Kumax,; Aep, Thurmon, J.C. ond Dornor, J.Le {1974). Hacmatolegic
ond Mochomdeal €indings in sheep given ketemine hydrochlow
ride, J. Ame Vab. HMed. Bosoge A65r 204=-287.



134

Humar, Ae., Thurmen, J.C. ond Hoxdenbrook, L.J. (1976).
Clinical studion of ketoming hydrochlorids and =mylawine
hydrochlonida 4in domestic goatss Veb, Med. Smoll Andm,
Slin., Zir 1707-1713,

*Lacuatc, Re(Qs and Floros, F.P. (1973)e A proliminary chudy
on tho onsosthotic volue of Roppun in dogs. Ehildoo. J.
‘_I_G_!';- [_!_(?-_d;oo é?_-,‘ 122«333, (Cited in ml Mo (1974).
44(7) s Abotr. 170.3393),

*Loouata, ReQe and Loon, DAL de {1973). A proliminary study
on tho nedstive offcots of Rompun in cato. Fhilipp. J
y.@_‘_l"‘u @N&é’ 134246, (Cited in y_@_&l’o Mo {1974},
&4(7)e Ahotr, 1C.3384).

*Lacuata, AeQ. ond Yon, Ce. DOy Lo {(1976)« & preliminoery study
on the proanzesthatic value of Rompun given intvosmscularly
in dogs prior to thiamylal sodiuvm annosthesiae Fhilico.
de Vob. Hede, /150 143-153, (Cited in Vot. Dull. (1978),
43(6)s Abotrs He.3871).

Lano, DeRe (1070). Tho sodation of cattlae, Vabe ROGex
gé! 358,

Lede, W01, and Bhalte, ALP. (1935), Bvaluatien of uylasine
as an gnagsthetic agent in coedbination with cortain prae
anassthetic drugn 4n dogs. Zndiegn Vobe Je» $23 6754683,

Lovinzon, Gep, ShniAor, S.if., Glldeo, J.E, and Dalorimer, Asd.
{1973). HMotarnal and foctal cavdiovasoular and ocoid-base
during ketoardne anacsthesia dn pregnant awes. DEe de
Angsath., 457 1111-1115,

vingaton, Ae and Vastormans A.E. (2978), The dovalopment of
tolerance to kotaning 4n rats end the sicntficanece of
hopatic metabolian. &r.. g.- Mb' gﬂi 6369,
{Cited £n Yobe Duile (1979), 43(1)s Abotrs Nc.472).



135

tyach, Se ond Lino, S. {(19685), Rollure of yohinbine to
roversa kotaming ancesthosis in rhesus monkoys. Lobe Anin.
Sct., 35% 417-410.

Mbiukd, S (10813. Xylazino onslgesia in cattlo., Vog. Med.
Snall Aoime Clin., 762 14631464,

Mhiukd, S.Me (1982), XNylozdne and ketzminz anacsthosia in
cattle. Veb. Med. Smal) Anim. Sl4in,, 77t 251253,

MoCashin, FeB. and Gobdl, Adde {1973). Evaluntion of sylasine
as a cedativa and proenaesthotic agont in horces. fme Ja
Vabe BOZes 361 14211420,

Mokelvay, WeA.Ce and Simpsoon, C.A. (1988). Raveroal effects
of xylacine and xylasino-kotanine in red doore Yat. Reg.,
1471 362-363.

Mach, L.Dyx Civdico, G.D. Del,, Karns, P.D. and Scal, U«S.
{1985), Yohinbino hydrochloride as an antagondst to
wylazinoe hydrochlovide~kotanine hydrochlorids immobiliza-
tion of ubite tailed docze . Nildl, Dis., 3219 405-410.

Minor, t.5. ond Losaces, Ce.l. (1984). Pantazecine lactate for
ralief of paln in degoes VYot Mod. Small Andm. Clia.,
793 183~185.

Mudy, U.l/a and Robartsoon, J«I. (1085). Visceral analgaslas
EBffccts of wylasing buforpiencl, meperidine and pentazocing
in horsos, ?S"_. g_c W“E- @o. sg’ 20812084,

Mudr, Ul.lle, Skarda, ReTe and Hilino, DU, {(1277). Tvaluntion
of avlasine and kotamine hydrochloride for anagsthesia
in horoes. Am. de ¥ob. Rase, 381 195-201.

Mulder, Kede and Muldor, J.0. (1979)., Xylasine ond letomino
anaesthosia in mousc. VYet. Med. Spall andm, Clin,.,
43 509-570,



136

Navnzro, JeR. and Froedun, J.Re (1975)s A clindcal evalus-
tdon of smylazine and ketamine hydrechloride for caesarcan
gootion in dogo. Vate lade Small Andme Clin. 70 1075-1070,

Holan, Allle ond Halk, Leile (2984). Combined use of sadativas
and cplates in horoog. Yets Red.. Al4r 63-67.

*Oh, ReSe and Loo, CaBs (1984), Histologlcal obsarvations of
pareachymal organs of mak, rakblt and dogs injected vith
Rompun. Koroon J. Yot. Res..z24s 127-136. {Cited in Vek.
Bull. (1985), S5(G)s Absotz. Ho.3844).

*Cmonerlat, 0. {(1985). Uso of xylazine (Rempun) for pre-
ongesthoede medication in dogs. Trops Vok., 33 11-19.
(Ciﬁed in VO,__?;'. B% . (1985) » &(w)‘ Abstrs 130.7346) .

*Pado, #e (1974). Ioeobilization of zoo animalo. Rieintior~
Prax. gg: 249-250. (Cited 4in Vet. Buil. (1975}, g_s,ce).
Abatir, 10,4708) «

Pondey, JeHe and Shomna, I.J, (1986}« Disgepamspentacccine
induced clinical ond haemacodagical changes in canine
surgicok paticnto., Igdien J. Anim. Sei., S8r 949-951.

Pargania, DeRes Radkod, Dele and Mannari, M.8. (1977). Kotalar
ongoothosia in doge Xpdian Veke J.. S48 470.

Poshin, P.Il, ond Bumer, A. (1979} Phyasiclogic and sedative
cffccts of xylazine in buffalods. Indlan Vok. T
§6¢ 864=D71.

Poshin, P.ile and umar, Ae. (1983). Hacmooytologioal and
blochomical effiects of sylacine in buffaloes. Indian
‘_’—G_E- .J‘“ ggi 50310006,

Peshin. Pelugp N!._‘;e.m. ToHe and Singh. S.Ce ond Robincon, D.A,
(1980}« Evaluation of upylasine in comole. I A Vot.
Mgd. hoeg., L7k B75-875.



i37

Philo, Lella (1978). Evoluatiod of xwylazine for chemiesl
roatraing of captive artic volves. J. Ame Yot Hed,
Aogege 278 2163-1168.

Plorcy, A«De (1085). Use of buprepcrphins hydrochloride 4n
dogn {corzaspondenca). Mok Rec., A17: 286,

*ploumis, T. (1976). Cencrel ansesthesia n dogo hy intravencus
injection of ketaming hydrochioride, lipllondc Vet. Hed.
191 96499, (Cited in Yat. Puil. (1977), §7(12)0 Abstr.
i0e 572}«

porter, WoP. {1982), Haecmatologlc and other cffecto of
kotomiing and ketominowpcepromazing in rhesus monkeys.
kﬂ!an Andim, _SC_-:-.-\, ggg B73~375.

Ramakeichnn, Oy Hucthy, DeK. and Nljam, 7. (1581). Keta-
mine anacsthasia in buflalo calves. Zndicon Vet. Jes
§8: 503-508.

Ramsay, Medey St2x1ing, I., Kuntsen, Le and Dronghton, L.
(1985), Usgo of tho yohimbine hydrochloride to yeverce
Amobitization of polar keers by kotamine hydrochloride
and xylavine hydrochlorids. J. 14143 P}-_@_on g&ﬂ 396400,

Renccker, Lwds and Oloon, C.D. (1988). Use of yohimbine ond
A=ardnoryridine to antagonizy xylszine-induced immobllisee
tian in tNorth Amorican Cervidac. J« Am. Vet. Med. dssog.
187: 1190.1201,

Schmddt, MeJ. (1983). Antzgoniom of xylazine cedaticn by
yohinhing and ¢eaninopyridine in on adult Asicn elephant
{Elophas moxirug)e Je 200. Jme Med.s 141 9497,

50aly UuBa,s Nmotronne Dol and Slimons, LeGe (1987)« Yohite
rine npdrochloride rovarsal of Ketaming hydrechloride and
xylazine hydrochloride Lmebilization in Dongal tigers and
offects on hocmatology and serum cheatstry. g HildL,
15, 239 2963004



138

silvorman, J. ond Ingoom, L. (19868). Rotamine ond sgylasine
anaaschaecla dn deor mouses Iobke Andm, Sei, 3dr 530-540.

stedk, TeOy (1085). Usc of buprenorphine hydrochloride
onalgesic for dog and cab. Yok, Roces 1371 190191,

*Tantauys Mas Zhwshinm, i, ond Eleiwmpounsi, S. (1982). Soma
alintcal studics of Rompun in buffelogs. Asguit. Vet,
Yade Joo g1 247-130. (Cited In Vob. Buld. (1985}, 53(6),
Abotz, [o.3845).

Taylor, e {1905). Analgesia in dog and cats I Drack.,
zt Be11,

Taylor, Pas Hophino, fee Young, !t and MoPadyen, JeRe (1972).
Kotamine in pregnont shicep. Yoke RBGC.. 01 33-36.

Poylore P.le and Hopmiagoe, MeBs (1985), Bvaluctiion of some
drug combination for sedatdon in the degs. J. Smalld
M) BREitIEe s gz. 325=333.

Taylor, Pefe ond Soultcn, J.R.F. (1884). Post-oparative
analoesda dn doga. J. Snali Aodm, Proct,, 25t 437-451.

Toaurnon, J«Cop Humar, As and Dinky RePs (1073}, Bualuation
af kotcndns hydrochlozdde as en pnapsthetda in gheop.
e Iov Yehe Mod. RSsoce, 1620 293207,

ThaEmon, JeCey Nolson, DeRe and Cheistio, G.d. (1972).
Ketomine anagsthecia in owine, J. Mme Yeb. Med. Assta.,
AGQE 1325-1330.

Wallnow, Dsflg Hotoh, R.Ce ond Dooth, NeH. €1932). Complate
{mmebdlization preduced in dogo by xylasino-stropine.
Antagoniom Ly 4d-aminopyriding ond yohimbina. 2m. J. Vab.
Rages égl 2288,



Fsco2

139

Watorman, AsEs, Roborteon, S.A. and Lene, J.0. (1987).
Pharnseokinetics of introvenosusly admdndotered katarine
in harsce ROS. Vet Sgl.s 42t 162w168.

Uedshroth, S.Hs and Fudenss J«8. (1972)., Use of kotaming
hydrechleoride as an cnaesthatic in laboratory rabbits,
rak, mice and quincs-pigs. Lgbe Andm. Sol., 231 904-50%.

fhite, G.l. and Holmes, DeD. (1976)¢ A comparison of katamine
and canbination of ketamineexylazine for effective sur-
glcal aneesthosia in tho rabbii, Lgb. Andne Sci.,
26 804-806 {Cited 4n Vet. Budl. {3977). 47(5)c
Ahotre N0.2861)«

iﬁﬂte. ReTas Bali. Se ond Darg, Ha (1987)- xylﬂme and
tetandne anaosthaonia 4n the dremedexsy comcl wmder £1eld
conditions. Yot Boc., 120t 110-113.

Wilzon, P. aad Warnar, P.J. (1976). Chemical reshvaint in
the binc marton. Yoke ReZ., 28t 302+303.

“Hiinstanlay, Bl {1974)s Tha use of xylarine 2o a central
nervous dopressent in tho d2gs.. Iziah Yot. Je, 28t 71-73.
(Cited in Yobt. Buki. (1974), 44(0)1 hbstr, 19.4091).

# Originals not emsuleed




ARSTRACT

The experinents were conducted 1n three difforest
parts, In the £izst part of the erperiment ths BDSO of the
three drugs namely buprenoxphilng, pentazocine and xylasine
was datermined using the ansigesicmeter (Gall £iick smthod)
iu rats and tail clip method in mice. The Eig, of bupTencr-
phine in rats and mice was 0.25 & 0.084 mg/kg and 0.9827 &
0.0751 mz/ky dntraperitoncally. Thoe ey of pantasceina in
£ots vas 32460 & 0.071 mo/ky and in mice 48.50 & 0.323 no/ku.
The Enso of nylazine for anslgeniz in rate and mice wag 1.424 2
0220 moy/kg and-7.523 & 0.47 mg/ky recpectively.

In tha second patt of the eperimont the influance of
apranorching, pentascoine and xylazins ansigesia o ketamdne
snmcothasia in dogs vere studisds Tuwsntyefour animcls divided
into four groups {(A{K), B(X=K), C(B~X) =nd B{P-K) were admi-
ntotersd with kstaming (20 mevkg), zylaning (2 ng/ky) plus
kstaming (1S no/kg) » Buprencrphine (0.03 mo/kg) pilus kekamine
{15 my/lg) snd pontazooine (2 mo/kg) plus ketamins (15 ma/kg)
reospectively. The stornal recumbency time, ::::I.:m!,c:.zuf sicns,
duration of engesthesis, regainting of sternsl recumbency tiom,
mesn standing timo, total recovery time znd hasmogrsm wers
studled, The sternsl recunbency time was minimgm in xylasine
adminieteraed group. Ustowasd xeactians iika salivation and
rigiaity of the mmscles were chaarvad in groups A(K} and D{D=R),
Thare was significant re@uction in restsl tepparature in all



the groups. 7The pulse rate was elovated in group AlK) and
depressed in group B{¥-K), while a transiant increase folloved
by deoreaso showad in group C(B=K) and D(P=K), Resplratory
depression was obsorved in groups C{f-K) and D{P=R). Avarago
duration of anaesthesla was maximum in group B(X-K) vhile all
other groups showed almost similar durations of ansosthasla,
Tha time for regaining of stornal recunbenay wad alss maxioum
In group B{R=K), then tho groups A(R) ; C(DB=X) ankl D(P=R) rosw
pectivaly. loan standing timo was naxirum 4n group B{X-K).
The rest of the groups {ollowed the same pattorn an aboves
The total recsvery time was maximum in group C{B«K}, then
group B{X=iX) s A(K) ond D(P=X) zospectivelys The study af
hagmegram showed that, the haemoglobln, paocksd cell volume and
erythrocyte counts decraeased ot 30 min, after drug ofministras
ticn in groups A(K) and B{X-K) vhile there wao no significant
voriation in group c{B=K) and D(P=K)s The group D(P-R) ehowed
a signislcont reduction in leuwccoyta count, uhile thers were no
vaxlations in cther groups ohsaerved,

In the thipd pert of the owpcrimant the reveranl of
anaesthesia uaing the 2 blocker yohimbing was stulied,
Tuenby-four animals divided into Zaur groups (B, Py @ ad )
uare edninistered with the came drugs os In tha second part
of tho cxpariment. Along with that yohisbing (0.25 me/kg in
group By G ond H ond 2 mo/ky ia group F) was admdnistored
15 min. later. The groups B, ¥, g and H were designated as
Ke¥y XK, Sel=Y and P=KeY raspectively. intoward effects



exhibived gftopr yohimbinoe cdmindotzraticon wora caldivatlon,
panting and hyperacothenia during ocoovary. Rectal tempe-
raturg, pulse axd rogpirasion vere incraasad in oll the
groupse. The duration of cnaossthesis, regoiuing cf sternal
recumbancy time, maan standing time and totad zecov:ary tima
wera ofgnificantly redused in group P(X=X-Y}, while thera
was no variations in tho gbove porameters in group E{R=¥).
Only the total reccvery tima significantly roduced dn
aroup G{B~#~¥} and prolongation of standing timo and totol
recovery tine was cbnorved £n group H{P-H-Y¥). The hoomohoe
legical changos noticed in the sosond port of tho ayporiment
were complotely roversed by yohimbine.



