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INTRODUCTION



ISM OE jCTIOIJ

Anaesthesia ia an osecntial prorequisite in 

surgery. Bines i t  abolishes nereertion o f vain in 

patients and hence tho efficiency o f surgery is  

improved. In veterinary patients anaesthesia can be 

accomplished by the administration of local anaesthetics 

at tho s its  or along tho course o f the peripheral nerves 

and spinal cord or by the administration of general 

anaesthetics.

Epidural anaesthesia has bean recommended for 

desensitising the kind-quarters and the abdomen in 

animals. The advantages o f epidural anaesthesia are 

tho relative simplicity o f administration, satisfactory 

muscular relaxation, rapid recovery and minimal effect 

on cardiovascular and respiratory systems. Epidural 

anaestnesia is  often practised in goats, but i t  has 

not gained popularity as in large animals like cattle 

and horses.

Unsell (1964) and IToloon et a l. (1979) had 

resorted their findings on epidural anaesthesia in 

goats. These workers had not tried increasing doses of 

the local anaesthetic during their study. Fence, the



present study was under taken with the object of 

finding out the effects o f epidural administration 

o f varying doses of ildooaine hydrochloride, two 

per cent aoiution with and without the addition o f 

hyaluronidase.
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REVIEW OF LITERATURE



anvistf or titsbatcbb

Corning in 1805 was the f ir s t  to Introduce 

opidurcsl anaesthesia in animals, hater, Slcard and 

Cathelin (1901) experimented on this technique in  dogs. 

She technique o f epidural anaesthesia v&a deeoribod by 

Pape and Sitzeobkl (1925) in horses, by flenoeoh (1926) 

in  cattle  and by frank (1927) in cats (cited by fmb 

and Jones, 1973).

Singh (1951) reported satisfactory anaesthesia 

in  a she goat for eaeaarlan section, following admini­

stration o f 10 asl o f two per coat solution o f procaine 

hydrochloride with adrenaline at the lumbosacral 

epidural apace.

According to St. Clair and Hardenbrook (1956) 

epidural injection o f weak solutions o f local anaes­

thetic would delay tho onset and reduce the duration 

o f anaesthesia.

Brook (1958) load obsorved persistent paralysis 

o f  the Mnd-linbo, usually bilateral and rarely uni­

la tera l, following epidural anaesthesia in sheep.

ITall (1958) reported that when a large volume of 

flu id  was injected ranidly into the aoidural arace, 

arching o f the b ’Oli and opisthotonos ware observed is



cattle , which dioapooared after a Ci.ort period, "t ie  

vao attributed to ra^id increase in the pressure 

within the epidioral apace.

For obstetrical manipulations, Oakley (1909) 

resorted to Itnbosaeral epidural anaesthooia in 26 sheep, 

o f which four died witein £4 hours, three shoved trans­

ient unilateral hind-lag laneneos find tee regaining 

IQ were aomal. She cause of the death was attributed 

to the escape o f cerebrospinal flu id  through the needle 

as o result o f occidental durol puncture.

Tufvooaon <1963) reported that in late pregnancy 

tne quantity of drug required wao less because tho 

chance for tho oolution to spread was more.

In an esrerioeatal study, tinzoll (1954) injected

8-10 n l, 1,5 per cent solution o f llgacoain® with 

adrenaline Into the laabooacral epidural space in goats, 

a fter inserting tho needle to a death of 3-4 cn. Tne 

injections wero given aftor restraining tho animals in 

□tending position, Sensory paralysis vao conpleto 

vitlun 10-1? aiautee and poroioted for 2-2.5 houro, 

but aotor paralysis ms seldon oorrolote. tnaGotuaoia 

was obsorved ao forward ao the firo t lunbar verteu-al 

opoce in  adult goats. Of tao 75 aninalo where
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ohloropromauino woo administered as a preaedicant, nild 

convulsions were noticed in 17 animals, after 1-3 minutes 

o f the injection.

t'estiiuea and iritcch  (1964) had reported considerable 

reduction in  blood pressors in ruminants during anterior 

epidural anaesthesia.

For doc&ing the ta i l  o f lambs, Bradley (1965) 

proferred epidural injeotion o f local anaesthetics at tho 

sacrococcygeal and f ir s t  intorooccygeal space and oon- 

oidored the etnnding position to be tho bast for epidural 

Injeotion.

Kopcroft (1967) conducted experiments on Itnbosnoral 

epidural anaesthesia in sheep using 8-12 n l, two per cent 

solution o f Xylooaina. Tae onset of anaesthesia vas 

rcT'ortod to be within 3-10 minutes with an average of 

4.6 ninutso. The area o f anaesthesia in a sheep woi -ning 

25 hg extended up to the lost rib  anteriorly involving 

the entire abdomen, faind-quartero and hind-linbe. then 

epidural anaesthesia was administered without ohlot— 

promasine prenedication, cone animals exhibited convulsive 

seisures. Accidental injeotion o f a large velime (16 ml) 

o f tho solution produced death in one aniual.
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s

Hide and Soma (1968) reviewing the rooorts on 

epidural aaaeotSiesia in dogs and cats stated that the 

oise, ago and obesity of the patient| quantity and 

atreng&h of the drug; the speed of injeotion and the 

direction of the needle hovel were the factors which 

influenced the ultimate level o f epidural blookade„

Koehler ( 1969) studied the postmorten changes in 

the spinal oord in cattle , where paralysis was noticed 

following epidural administration o f heavy dose of 

procaine hyuroohloride solution. Ho gross lesion of 

the epiaal cord ms observed, except occasional small 

intradural haemorrhages. Microscopical examination 

revealed serious circulatory disturbances in  spinal cord 

and its  branches resulting in  liqu ifactive changes o f 

myelin sheaths and pyknosis o f ganglionic cello .

Musser and O'Heil ( 19S9) reported that lidooaine 

did not cause vasoconstriction or vasodilation. Tho 

anaesthesia produced uaa more prompt, intense and 

involved a wide area than with procaine eolation. The 

reactions resulting from systemic absorption were duo 

to stimulation or denreosion o f the cerebral cortex 

and medulla. 2ae excitatory symptoms wore slow in onset 

and manifested as diaaineso, tremors and convulsions



while those of deproasion were reosiratory orreot, 

cardiovascular collapse and ourdiao arrest.

Biiciiie and Cohen (oitod by Goo dean and Gilman, 1970) 

reported that sleepiness was noticed in the exoeriiaental 

animals, as a result of oyofcenio absorption o f lidacaine 

whon a large dose was adnialctored,

nail £1971) reported the toxio nanifnotations when 

local anaesthetic eolation was injected into the venouo 

plexuses within the onidoral spaoa. Hpidurol acUini- 

otration of large quantity o f local anaesthetic aoaetizaea 

prod-eed fa l l  la  blood pressure due to paralyoio of the 

splanshanic nerves* Hie spread of the anaesthetic solution 

within tho epidural space defended u on the adipose tissue 

precont, in tno vertebral canal.

In pregnancy, tho dose required ■'’or epidural 

anaesthesia was very low. according to i'arx et a l. (cited 

toy Hall, 1971) because of the increase in vascularity of 

meninges and changes in the cerebrospinal fluid,

Soma (1971) reported th .̂t the ultimate level o f 

epidural blook was influenced by the position o f the 

animal and the direction of tho needle beval. On® sided 

blook oonotiaos occurred when the drug was injected
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keoping tho animal to a side, 'lien tho animal was 

t ilted  to the Lead dom position durine injection,, tho 

drug was found to in filtra te  more tot? rds the head.

In cranial, caudal or unilateral blocks, the direction 

o f the needle waa found to influence tne flow of tho 

aoaG^t.ietio.

Tor surgical procedures of the genital region in 

hcr&es* Brankov ot a l« (1972) preferred lidooaine l^dro- 

ol-loride solution baeauoe of the muscular relaxation, 

vLea administered erxdorally*

Lutsb and Jonao (1973) reported that addition o f 

hyaluronidaae to local anaesthetic eolations pronoted 

ito  diffusion mnd absorption when locally in filtra ted ,

but in epidural and spinal anaesthesia, the efficiency 

o f local anaesthetic solution was not increased.

BroPiUfe (1975) had mentioned tnree pri.ici>al cites 

of action of local anaesthetic in epidural blockade in 

animals, v is ., the spinal nerve roots, the 3pinal norvoe 

in  the paravertebral space and the spinal cord.

Selaon et o^. (1979) carried out studies on epidural 

anaestneoia in 16 goats. Two per cent solution of 

lignocaine woo administered at the lixibosacral s ite , at

8



a Soso o f 1 ml/4 *55 kp body-wsigiit. Saralyeie o f the 

nind-qusrters persisted for 190*5 * 36.6 minutes. 

Xyiazine was administered intraauoeular at a dose o f 

0.11 ng/kg boay-weight* when posterior paralysis wae 

eor-^lete. Tne extent o f analgesia was determined by 

needle wricks, Easels relaxation was satisfactory icr 

neniwul ttion o f the viscera airing surgical oporctlon.
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a', vforsio/u cor.d iom jiw

Tho spinal cord 1c tao cauial part o f central 

nervous system, contained In tho verteoral canal. The 

cranial end o f the opinal cord in continoua with the 

medulla o longata o f tLc brain at t.ie level o f the 

foramen nagnm o f tho ahull. In goats, tho oninal cord 

terainateo at tiia leve l o f the second eaorul vertebra.

She spinal cord ia divided into cervical, thoracic, 

lumbar and caujol or coccygeal wart. These parts 

correspond to the areas o f the spinal cord to which the 

cervical, thoracic, lumbar, sacral and coccygeal nerves 

arc connected. Tn level with the loot three cervical and 

f ir s t  two thoracic vertebrae, the soinal Dee?-"tent la 

larger ia  diameter and forms the cervical enlargement 

( Inticaacentla oervioaljq). Similarly in leve l with the 

last throe lumbar and f ir s t  two or three sacral vertebrae 

1 unbar enlargement ( lntuneeoentla ltaabalia) ia  noticed.

She caudal extremity of tho spinal cord tenors to 

a nolnt caudal to tho 1 unbar segments end is  rofcrrod 

to  as the conus aedullaris. Hron the oonuo a slender 

nowervoaa filament o f piamater, tho f i lm  terminals, 

extends eaudally in  the sacral durai sac, The f i lm  

terninalc becomes Incorporated in the f i lm  of tno spinal 

duramater, at tiio cauial end o f the durol oac. The



caudal portion oi the cpim l cord .and the root a o f the 

spinel nerves aro attached to i t ,  whio/i resembles the 

ta i l  o f a horse end hence referred to as the cauda ecraina.

The spinal sord is  enclosed uitiun the spinal 

neninges. ?~.ey are duranatar, arachnoid and piaaater,

The duraaater is  tougn and fibrous. ?ne spinal durasater 

ia  separated froc tho periosteum of the vertebra by the 

epidural space. Tae epidural space contains spinal 

branohoo, internal vertebral venous plexuses and branches 

froa tho vertebral, ascending oervieol, deep cervical, 

interoostal, lumbar and iliolumbar arteries. The epaee 

between tne norvos, arterios and veins are f i l le d  with 

adipose tissue. Eio spinal duraaater la a long cylindrical 

tube surrounding the spinal cord. lateral tubular exten­

sions cover the rooto o f the ocioal noarva and aoeom 

then to the intevvertebr it  foramina. Ao the ioroal ind 

ventral rooto join to fora the spinal nerve, the duromater 

fornu a single sheath which ia oontinoua with tho eolnearia:" A
o f the spinal nerve. The djramater tubes are firmly 

attached to the periosteum around the Intsrvertebral 

foramen. Cranially the spinal duramator io  continuous 

with the oranial duranator. CaudaXly in the sacral area, 

the spinal duraaater tapers in the shape o f a cone ind
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forme the f i lm  of tho opinnl duraaater. The spinal 

durumator extends caudilly to the body o ’ tho fourth 

caudal vertebra.

The spinal arachnoid is  a thin, almost trans­

parent tube which surrounds the spinal cord and, like 

the duraaater, has tubular extension unleft cover the 

roots o f the spinal nerves. The cavity between the 

duramator and arohnoid ia tho oubduarJl cavity, w.iich 

contains a very snail amount o f flu id . Hie arachnoid 

is  connected to the piamater by connective tissue 

trabaoulae which pasoss across the subarehnoid cavity.

The cavity is  f i l le d  with cerebrospinal flu id .

She spinal piamater is  a highly vaocularised layer 

uhaCh is  firmly attached to the spinal cord nd epitul 

nerve roots (Chondna, 1S?6; end Pelloann and ffcC'lure, 1u753
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D is t r ib u t io n  o f  the bonsory sad .'totor F ib re s  o f  tae S p in a l nerves (  C a l l ,  1971)

Spinal 
rogion

Cocejgeal 
Saeral

Sacral
lumbar

XjtS*3bv*='
sacral
plexus

Jo. o f 
nsrve

Strict urea supplied 

- artsory :5otcr

A ll
5 and 4

5, 2 and 1
6, 5 and 4

Greater T'art o f ta il  Coccygeal ssuceleo
Crouo, Duse of ta i l ,  anus,Anus, terminal p irt o f 
v ilva , rGTineaa and rectuis, vagina, panio,
adjacent parts bladder, urethra
Dora a 1 brauer>e3-*sonoory to region o f croup
Ventral toranches-entor Into the fornr>tion o f the lumbo­
sacral nlexus

Dost, gluteal nerve 
(1 and 2 S.)
Crent sciatic norve 
(5 and 6 L.» IS .)

Ant. gluteal nerve 
< 5 and 6 I . ,  1C.)
Obturator nerve 
( 4 '•nd 5 D
Femoral norvo 
(4 and 5 1 .)

lateral and posterior 
oarta o f nip and thigh
fliddle o f t ib ia l region 
to foot

Extensors o f hip (in  part)

Flexors o f the s t i f le  (in  
part); flexors and extensors 
o f hook and d ig it

Lateral aspect o f thigh flexors and abuduetors o f hip 

Fedial aoscot o f thigh Addue tors o f hip

Anterior ~ad medial 
asoeeta of limb as low 
at hoou

flexors o f hip ( in nart), 
extensors of s t i f le

( Contd. )



S p i r a l
region

Ifo. o f 
nerve

Structures supplied

sensory Motor

B oa ifca r

Thoracic last two
■'ld-thoracic 
region to lost 
pair

loins and croup, anterior 
aspect o f s t i f le ,  scrotum, 
prepuce and inguinal region, 
Emmery gland
loins, flnnk, anterior, and 
lateral aspect o f taigh, 
Borotua, prepuce, asciaery
gland.
toine, coat, abdominal 
region, lateral ac-ecta of 
thigh.
Acdoaiml va il and flank
Anterior m l ventral parts 
o f abdominal wall

^ublunbar group (in  part) 
post, parts o f abdominal 
muoelee .

-ubluaoar group (in  part), 
post, parts o f aodonlnal 
nueeles.

Boat, parte of aodoasinal 
muoelee.

Abdominal muscles
Intercootal muscles, 
anterior ”3113 of aodooinal 
mure lea.



MATERIALS AND METHODS



MATBBIMS AMD METTODS

She experimental study was conducted on 36 

apparently healthy, Alpine-Malabari crossbred bucks, 

aged from six to fifteen  nonths ana weighing from seven 

to twenty-two kilograms.

These aninule were divided into two groups, v is . ,  

Cro-i" I  and 12, each groan consisting o f 10 aninals.

Group l  and I I  were further subdivided into three Sub­

groups v iz . ,  (a ), (b ) and (c ) ,  each Subgroup consisting 

o f six animals. 2heoo animals were numbered seria lly 

fron 1 to 6 v iz . ,

I s (1 ), a (2 ), a (3 ), o (4 ), a(5) and a (6 )j

I b (1 ), b(2), b(3), b (4 ), b(5) and b (6 )}

I  c (1 ), e (2 ), o (3 ), c (4 ), o (5 ) and c(G).

21 a (1 ), a (2 ), a (3 )» a (4 ), a(5) and a (6 )j

r i b (1 ), b(S), b (3), b (4), b(5) and b(6)j

I I  e (1 ),  o (2 ), o (3 ), * (4 ) ,  o(5) and o (6 ).

The s ite  o f injection was tbs lunbosioral oridur 1 

space in  a ll theae aninols.

lidooaine hj droonloride (Xylocaine - Astra), two per 

cent solution ws3 administered at the rate of



( I )  4 mg/kg body-weight 3n group I (a );

( i i )  B mg/teg body-weight in group I  (b) and

( i l l )  16 mg/kg body-weight in group I  (c ),

'idoeaine hyJroeiilorida, two per coat solution, along 

with hyaluronidas® (Kyalase- Sallis India ltd . ) (at the rate 

o f 150 I.TJ. per 100 ml of lidooaine hydrochloride solution) 

was administered at the rote of

(1 ) 4 ng/kg body-weight in group I I  (a );

( i i )  G nig/Icg body-weight In group I I  (b ) ond

( i l l )  16 sg/lcg body-veight in group IX (e ).

^reparation of the Anioal

She animals were faated for 12 hours, She hairs at 

the luaibocaoral region, in between the ilia o  create were 

clipped, She ghuh at the site was painted with Tincture 

o f Iodine.

Technique

She animal was controlled in standing position. The 

two il ia c  oreats were palpated by the thunb and the middle 

finger, t.'ith the index finger, the lumbosacral space was 

palpated ao a depression posterior to the line joining the

16



two il ia c  crests, on the dorsal nidline. Bwo per cent 

solution or lidooaine hydrochloride, 0,5 ml waa injected 

eubcutancously at the s ite  to produce an insensitive skin 

weal, A large-bore (18-gauge) hjpodernjc nsedle was 

inserted through the skin and the needle was withdrawn to 

leave a clearly defined elcin puncture, A Brooke* epidural 

needle with s t ile tte  was introduced through the akin 

puncture. las needle me directed, perpendicular to the 

dorsal nidline, through the lumbosacral space so us to 

reach the epidural space. The stilecte  was witudrawn and 

the syringe, containing tho calculatod doss o f the local 

anaost s t ic , was att .ohed to the needle. She anaesthetic 

solution was lnjooted olowly. In the animals which became 

recumbent during the course of injection, the injection vaa 

conoleted in  the position aeouaad by them. Absence of 

resistance during tbs injection was taken ae the indication 

fo r the delivery o f the anaesthetic solution into tue 

epidural suaoe. After completing the injection, the 

syringe was detached. She s tile tte  was reintroduced and tie  

needle with s tile tte  was v i i/idrawn.

She following observations were mde following tne 

injection

i )  She depth (in  cm) to uuieh the epidural noodle had

17



to be inserted to roeob the epidural space

i i )  Onset and duration o f

a ) flaooid ity o f ta il

b) relaxation of anal sohiaeter

c ) relaxation o f abdooinal sauseles

d) eternal and/or lateral rocaa'cency

e ) rolaxatioa o f tbs mauolee of hind-linbs

i l l )  lbs extent of analpenia, aecosood by ree-onse to 

pin prioko on the okin

iv )  Additional observotlono, i f  any, during induction 

and recovery

v )  Tbstamestnetie observations, i f  any, up to a period 

o f  two WG9KS.

H e association between the body-weight and depth, 

to which the enidm’al needle had to be inserted co as to 

reach the epidural ooace woo studied by estimating the 

eorrelation o f coeffic ien t, Use effects o f different 

donee. o f lidooaine hydrochloride solution with and without 

tho addition o f hyaluronidase were assessed by eonnaring 

concerned aubgroun saecsna b y  Student's ’ t* test (Snedccor 

and Cochran, 1957),
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RESULTS



a s s u r e s

The observations in general with respect to 

each group of animals ora tabulated and presented in 

Tables 1 to 8.

Group I  (a )

The data are tabulated and presented in Tables 

1 and 3.

She average bcdy-weight o f the animals in this group 

was 11.25 * 1.03 leg. Mdoeaine hydrochloride at the rate 

Of 4 ng/kg body-weight iro  administered ao a two per cent 

solution into the lumbosacral epidural space. The epi­

dural needle was inserted to a depth of 2.71 ♦ 0.08 on.

The animals did not show any sign of discomfort 

during the injection. The to i l  became flaccid in 3.50 * 

0.43 ninutos. The am i sphincter became relaxed in

4.00 * 0.63 minutes. Incoordination of the hind-liiabe 

oonaenoed gradually along with the onoat o f flaccidity 

of the ta il and was apparent with the dragging of the 

hincHiiabs. In this group a ll the animals excepting 

aninal So. 5 assumed ’ dog sitting posture* i e . t by 

keeping both the fora-limbs straight and the hind-limbe 

flexed or oxteudsd at the hocks.



Relaxation o f the abdominal muscles was observed by

8.83 ♦ 1.45 minutes. The animalo assumed sternal rectm- 

boaoy by 11.33 + 1.87 minutes and relaxation o f the 

hlnd-limbs was complete by 11.83 ♦ 1.35 minutes.

She nnxirnan oxtont of analgesia was noticed up to 

the leve l o f the escond lisnbar vertebra, while the minimum 

vas only up to the level o f the f i f th  lwabar vertebra.

The tone of muscles o f abdomen reappeared in 21.17 ♦ 

7.51 minutes and o f the muecles of bind-limbs in 21.50 ♦ 

7.60 minutes. The relaxed anal sphinoter became apparently 

normal in  43.00 ♦ 0.1B minutes. ?laecidity of the ta i l  

disappeared in 44.17 * 8.63 minutes. The position of 

recumbency persisted for 47.67 ♦ 11.73 minutee.

The *dog s itting posture' assumed by the animols at 

the tine o f induction, war not noticed in any o f the 

animals during the recovery phone, Sowevor, flexion of 

hocfcs causing lameness o f the hind-limb was noticed in 

throe animal® (hos. 2, 5 and 6) during the recovery phase,

Progression with incoordination o f hind-limbs - r 

possible in 59.00 ♦ 28*21 minutes and this incoordination 

persisted for 11.00 ♦ 2.14 minutes. Slight lameness o f 

the liind-lisfc3, dullness anti anorexia for a day or two
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ware obearved in four onia&e ( dos. 1, 2, 3 and 6) 

though Hot o f any aoriouo consequence.

Group t (b )

The data ore tabulated and presented In tables 

1 and 4.

The average body-veie-Iit o f the animals in  this group 

was 10.75 ♦ 0.97 kg. Hdoeaiae hydrocaloride at the rate 

o f 8 ng/kg body-weight was ^dniniotered as a two nor cent 

eolation into the luiboeacral epidural apace. One aoidural 

needle was inserted to a dsoth of P.58 ♦ 0.05 on.

Sae anioale did not ehov any sign of discomfort during 

the injection. Flacoidi ty o f the ta i l  and relaxation of 

t-ie anal sphincter wore observed ainultansously at 1.6? ♦ 

0.33 minutes after the iajoction. Inooordination of the 

hind-liabs comensed grndunlly along with the onset of 

flocciciity o f the ta i l  anl wao apparent with the dragging 

o f  the hxnd-linbs, In thie grouo. ono o f the animals 

(Wo. 3) assumed ’ dog s itting posture’ during induction. 

Relaxation o f the abdominal muscles was observed by 4.6? ♦ 

0.42 minutes. Zlie oiUmle eesimed eternal recumbency by

4.B3 * 0,70 ninutes. Che csusoleo o f the hind-liabs were 

relaxed by 5*83 ♦ 0.54 minutes. A ll the animals excepting 

So a, 1 and 2 aeoun.ed lateral reauobenoy following sternal
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recumbency. lateral roctmbency wao observed by 14.25 ♦

3.80 minutes.

The maximum extent o f analgesia was noticed up to 

the leve l o f the 11th thoracic vertebra, while the minimus 

was only up to the leve l o f the f ir s t  lumbar vertebra.

She tone o f muscles o f abdomen reapneared in 38.3)i  

6,57 minutes and o f the muscles o f hind-liabo in 41.17 ♦ 

6.10 minutes. The relaxed anal sphincter became apparently 

normal in 61.6? ♦ 6.44 minutes. Place!dlty o f the ta il 

disappeared in  62.17 ♦ 6.25 minutes. Hie position of 

recumbency persisted for 64.6? ♦ 8.30 minutes.

' dog sitting posture’ was not seen in any of the 

animals during tho period o f recovery. Tut flexion of the 

hcohs, causing lameness o f the Lind-limbo was noticed in 

one aninal (ho.6) during the recovery period.

'Progression with incoordination of hind-liabo was 

possible in  70.83 ♦ 8.04 minutes and the incoordination 

persisted for 13.17 ♦ 4.08 minute3. Slight lameness o f 

the hind-limbo, dullness and anorexia for a day or two 

were observed in a l l  tho animals though not o f any serious 

consequence.
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Group I (o)

Eie data are tabulated and presented In Tables 

1 and 5.

The average body-weight of the animals In the group 

was 16*17 ♦ 1.46 kg. Jldccaine hydrochloride at the rate 

of 16 mg/Scg feody-welght was administered as a two per cent 

solution into the lumbosacral epidural spaoe. The epidural 

needle was inserted to a depth of 2*88 ♦ 0*09 oo#

The animals did not show any sign of discomfort 

during the Injection, Flaecidity of the ta il and relaxation 

of the anal sphincter were observed simultaneously by 0,33 ♦ 

0,21 minutes after injection, Relaxation of the abdominal 

muscles was observed by 0,83 + 0,54 minutes. Sie animals 

assumed sternal reoumbenoy by 0,50 ♦ O.34 minutes. Hi* 

muscles of hind-limba were relaxed by 0,83 ♦ 0 , 54 minutes 

The animals asauaed lateral raoudbeay fy 0>g? + Q 

minutes. ”

In a ll the animals, except h k„. .
/ us» 1 and p ,1 \

of the ta ll, relaxation of the tul 8pina *
muscles and hlnd-liabs, follow by n° tor* abdooinai

I * ^ocuabencv 
observed when the injection wain peoneaB
log dose had to be administers *i,_ ^  iAt r ooattf

n t  ^
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lacrioatlon, dyspnoea, bleating, stiffness o f the 

head and neck and pedalling movements with the fore-limbs 

were observed in  a l l  the animals except animals Nos. 3 and

4. Such bouts persisted for about 10 minutes in it ia lly , 

subsided for about five  minutes and reappeared with less 

severity and wainod away by 30 minutes. During the in  er- 

miosion the animal was snoring. The reopiration uas 

laooured and abdominal with the mouth half open.

In a i l  animals, except in  No.3 the maximum analgesic 

e ffec t uas extending from 9th thoracic vertebra to the 

base o f the ears. In animal Ho.3 the extent of analgesia 

was £osnd to be only up to the level o f the f ir s t  larcar 

vertebra.

Ihe animals resumed sternal recumbency in 48.30 ♦

8,98 minutes. Ihe tone o f muscles o f abdomen reappeared 

in  61,33 Z 9.59 minutes and o f the muscles o f hind-limbs 

in  70.83 * 9.51 olnutso. Muscular tremors were 3Q©n in 

w o animals (tios. 1 and 5) during recovery phase. She 

relaxed anal sphincter bee"me apparently normal in 73.67 * 

9.32 minutes, i-laecidity o f the ta i l  disappeared in

80.50 ♦ 12.10 minutes.

’ bog s itting post arc* vns observed during the indnotxen 

and recovery ph;>oe only in on® antnol (Ho.3 ). It vae nottoo<
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that in this animal the extent o f analgesia was only 

up to the f i r r t  lumbar vertebra.

Progression with incoordination o f hind-limbs wao 

possible in 84-.50 * 11.28 minutes end the incoordination 

persisted for 34.33 * 17.97 uinutos. Slight lameness 

o f the hind-limbs, dullness and anorexia for a day or two 

wore observed in  a ll the animals, exoent in one animal 

(Ifo.6 ).

Group 11 (a )

Hie data ore tabulated and preoented in Sables 

2 and 6.

The average fcody-weight o f the aninals in this nroap 

waa 14*6? + 2.08 ice. hidocalne hjdroohloride at a rate 

o f 4 mg/fcg body**weigLt was administered as a two per cent 

solution, along with hyalaronidaae into the lumbosacral 

epidural space. Sho epidural needle was inserted to n 

depth o f 2.08 ♦ 0.09 cm.

The animals did not show any sign o f disoomfort 

during injection, "he ta il became flaccid by 1,33 ♦ 0.21 

minutes, Iho anal sphincter become relaxed by 1.50 ♦ 0 .2 2  

minutes. Incoordination o f the hind-limbs commenced 

gradually alenw with the onset o f flaccid ity of the ta il
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and was apparent with dragging' o f  the hind-liiabg.

In thia group, a l l  the omnala. excepting Efoa, 4 and 

6 assumed 'dec s itt in g  poetare* during induction* 

Selaxation o f the abdomirnl muscles was observed by 6*03 * 

1.45 minutes, The animals assumed sternal recurafconoy in  

6*33 * 1.45 minutes and relaxation o f the muscles o f 

hind-limba was complete by 7.67 + 1.40 minutes.

The naxlmun extent o f analgesia was observed up to 

tho lovol o f the second lumbar vertebra, while the minimum 

was only up to the leve l o f the f i f t h  lumbar vertebra.

The tone o f muscles o f abdonen rcapreered in  16,33 ♦ 

4.01 minutes. She tone o f muaoleo o f hind-limbs reappeared 

in  25.33 + 8,82 minutes, She relaxed anal gphincter became 

apparently normal in 41.67 + 4.41 minutes. Placeidity o f 

tho t a i l  disar eared in  43.67 * 6.75 minutes.

*Bog s ittin g  posture* assumed by the animals at the 

time o f induction, was not noticed in  any o f the animals 

during the recovery phase.

Progression with incoordination o f Mnd-liaba was 

possible in 43.S3 + 5.61 oinutes and the incoordination 

neroistcd for 10.83 * 3.17 minutes. Dullness and anorexia 

fo r  a day or two were observed in five  animals.
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Group I I  (b )

The data are tabulated and presented in  Tablee 

2 and 7.

The average body-ueight o f the animals In thin group 

was 11.33 * 0.6? kg. Tidooaine bydrool-loride at the rate 

o f 8 ng/iip- body-woight was administered as a two per cant 

solution along with hyaluronidaae into the lumbosacral 

epidural apace. The eoidural needle was inserted to a 

death o f P.63 + 0,06 os.

The Eniaalo did not show any sign o f discomfort during 

tho injection, Plaocidity o f the ta i l  and relaxation of 

the anal sphincter were observed simultaneously at 1,00 ♦ 0 

minutes. Inooerdination o f the hind-limbs corn encod 

gradually along with the onset o:' flacoid ity of the ta i l  

and apparent: with dragging of the hind-limbe.

Only one animal (ho.65 in this group assumed ’ dog 

s ittin g  pooture* during iidustion. ~edalling movements 

with the fore-limbs were noticed in two animals (hoe. ? and 

3 ). Helaxatioa o f the abdominal muscles was observed by

2.17 * 0.60 minutes. Bio animals assussod sternal reoum- 

bency by 2,67 + 0.62 minutes. Only two animals in this 

group (Hos. 2 and 3) assumed the position of lateral
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recumbency immediately following sternal recumbonoy.

The muscles o f hind-limbs were found to be relaxed by 

2.6? * 0.80 minutes.

The maximum extent of analgesia was noticed up to 

the leve l o f tho 10th thoracic vertebra, while the 

minimum was only up to the leve l o f the third lumbar 

vertebra.

The tone o f naaeles o f abdomen reappeared in  28.30 ♦ 

2.74 minutes. Tone o f muscles o f hind-limbs reappeared 

in  33.50 ♦ 7.37 ninuteo. The relaxed anal sphincter 

became apparently normal in  47.50 * 8.03 minutes, Flaeci- 

d itj o f the t o i l  disappeared in  48.17 ♦ 7.92 minutoe.

Jtrogreseion with inoooraination o f the hind-limbe 

was possible in 51.50 ♦ 9.27 minuses and the incoordination 

persisted for 10.83 ♦ 3.30 minutes, Slight lameness o f 

the hind-limbs, dulinese and anorexia for a day or two 

were observed in throe anlraale (N03. 1, 2 and 4^. lame­

ness o f the right niad-limb was noticed for 12 days in  

ono animal (I«o.3).

Gro a 11 (e )

The data are tabulated and proa -zited in faoles 

2 and 8,
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The averse® body-weight of the animals in this 

group was 15.92 + 1.24 kg. Tidooaine hydrochloride at 

the rate of 16 mg/kg body-weight was adniniotere# as a 

two per oent solution along with hyaluronitlase into the 

lumbosacral epidural space* The epidural needle woo 

inserted to a depth o f 2.31 + 0.06 on.

The aninals did not ohow any sign o f diococsfort 

during the in jection, ilucolfilty o f the ta il and relax­

ation o f the anal sphincter were observed simultaneously 

at 0.17 ♦ 0,17 ninutoo after the injection. Relaxation 

o f the abdominal ausoloa was observed by 0.53 ♦ 0,21 

minutes. Hie animals assumed eternal recumbency by 0.17 * 

0.17 minutes. The muscles o f hind-liabs were found to be 

relaxed by 0.33 ♦ 0.21 minutes. Tha animals assumed 

la tera l recumbency by 1.17 + 0.54 minutes.

In a ll the animals, exoopt in Mob, 3 and 5 flaooidity 

o f the t a i l ,  relaxation o f the anal sphincter, abdoninal 

muscles and hiad-linbs, followed by recumbency were obsorvc.l 

when the injection was in  progress and remaining dose had 

to be administered in the recumbent position.

During onsot, i r  animal lio.1 pro truss on o f tongue, 

locked jaw, salivation and opisthotonos were noticed, Zn
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animal Bo.4 muscular tremors and sleerinesc wore observed.

In a l l  other animals stiffness o f the head and neck, 

dyspnoea and pedalling movements with the fore-limbo were 

observed.

In two animals (Ifcs.1 and 3) the extent o f analgesia 

was noticed up to the leve l o f the base o f the horns. In 

a l l  otlior in'1 male the extent was noticed up to the leve l 

o f the base o f the ears.

The animale reamed eternal reoisaoancy by 30.00 ♦

6.76 minutes. Tone o f eueolec o f abdomen reappeared in

47.50 ♦ 8.98 minutes and o f the muscles of hind-limbs in

52.83 * 10.88 minutes, lha relaxed anal sphincter became 

apparently normal in  56.83 + 10,32 minutes, riacoidity of 

tho ta i l  disappeared in 60,00 ♦ 10,42 minutes.

’ Bog sitting posture* was observed in  animal Ho,5 

during induction and in animal Ho.6 during recovery phase.

Progression with incoordination o f the hlnd-linbs

was possible in 58.33 * 10.54 minutes and the incoordination 

persisted for 0.50 * 1.65 minutes. Anorexia and dullness 

were observed in a ll the animals, exoent in  So.6, for one 

or two days.
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She correlation coefficient between tbs body-twi <rbt 

and the depth to  riJteh tho epidural needle hid to be 

inserted to reach the epidural otrace and reooltc of 

oonpariBon o f noaao of different sub/jrouos for the time 

o f onset and duration of flncoidity of ta il*  relaxation 

o f anal sphincter* muscles of abdomen and Jslnd-limbs and 

period of recumbency,following epidural ameotneaia using 

different doses o f lidoeGin© bydrocsloride two per oent 

solution with and without the addition o f byaluronidase, 

are given in Tables 9 to 12.
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DISCUSSION



DI3CUSSI0H

In the preoent study two per cent lidooaine hydro­

chloride solution alone ms administered epidurally in 

Group I ,  while hyaluronldaso at the rate o f 150 I.Xi. per 

100 ml o f two per cent lidooaine hydrochloride solution 

was added in Group I I .

Body-weight and its  Relationship to the Banth 
o f Insertion o f the Epidural Needle

The average fcody-weight of these aniraalo wae 13.34 * 

0.63 kg. The epidural needle had to be inserted to a 

depth o f 2.76 ♦ 0.03 cd* eo as to reach the epidural epaee. 

Significant positive correlation (r  t 0.80) was found 

between the body-weight o f the aniaale end the depth to 

which the needle had to be inserted (Table 9).

Onset o f Anaesthesia 

Placoidity o f Ta il.

The tine of onset of flaocidity of the ta i l ,  when 

lidooaine hydrochloride alone was used, was 3.5 i  0,43,

1.67 ♦ 0,33 and 0.33 * 0.21 minutes respectively in 

Subgroups 1(a), I  (b l and I  (o ) rnereae this was 1.33 ♦ 

0.21, 1.00 ♦ 0, &JŜ  0 .17  * 0.17 minutes respectively la



Subgroups I I  (a ),  I I  (b ) and I I  Co). In Group 1, the 

time was reduced by 52 per cent vaen the dooe was doubled 

and by 90 per cent when the dooe uae quadrupled and the 

differences wore sta tis tica lly  significant (P  Z0.01)*

In Group I I ,  the corresponding reduction was found to be 

25 per oent and 87 por cent respectively, but the la tter 

only being ota tis tica lly  significant ( f  £0.01). Compared 

to Group I ,  the tise  of onset o f flaccid !ty o f ta i l  was 

found reduced by 52 per cent, 40 per cent and 48 nor cent 

fo r  the dooes o f 4 ng, 8 ng and 16 ng/kg eody-weight 

respectively in Group I I .  But only the f iro t  bejng 

statin tica lly  significant (P £0,01),

Eroportionato reduction in the tine o f onset o f 

flaoc id ity  o f ta i l  was observed ’>hen the doeo o f lidocaine 

hydrochloride per kilogram bo y*weight vae incroc oed, may 

be bocaaoe o f the consequent increase In the volume of 

the solution injected. In tne same dose level further 

reduction in  these innings was noticed when hyaluroiti&aee 

was added.

Relaxation o f the Anal enhinster.

Tho time required for relaxation o f tho anal sphincter, 

whoa lidocaine hydrochloride solution alone woe used, was

4.00 ♦ 0.53, 1.6? * 0.33 and 0.33 + 0.21 minutes in
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Subgrouja I  (a ) ,  1(b) and 1 (o ) respectively, whereas 

this was 1,50 ♦ 0,22, 1.00 * 0 and 0.17 * <5.17 minutes 

respectively in  Subgroups 11(a), IT(b) and I l ( o ) .  In 

Group I ,  the tics  o f onsot o f tne relaxation o f anal 

sphincter was reduced by 58 per cent when the dose was 

doubled and by 92 per cent when the dose was quadrupled and 

the differences wore s ta tistica lly  significant (P £0.01).

In Group I I ,  too corresponding reduction was found to be 

35 oer cent and 09 per cent respectively and the d iffer­

ences were s ta tis tica lly  significant (P £0.05 and P £0.01). 

Conoared to Group I ,  this tine was reduced by 62 per cent,

40 per cent and 4B per cent for tne doses of 4 ng, 8 mg 

and 16 ac/kg body-weight respectively in Group I I ,  where 

hyoluronidase had boon added, but only the f ira t  being 

s ta tis tica lly  significant (P  £0.01).

Proportionate reduction in tho tino o f onsot o f relaxatioi 

o f anal sphincter was observed vnen the doe© o f lidooaine 

hydrochloride per fcilocrua body-wel~ht wja increased, may 

be because of tno consequent inoreaae in the volume o f the 

solution injected. In tho sane dose level further reduct­

ion in  these timings was noticed when hyaluronidase trae 

added.

I t  is  interesting to note that the time of onset o f
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floce id ity  of the ta i l  and relaxation of the anal softlraster 

■wore simultaneous, Statistical analysis o f the data did 

not indicate any eirnl leant difference betwoon then.

Relaxation o f Abdominal itvoleo.

£he time of onsot of relaxation of tho abdominal muscles, 

when lidocalne droc.Uorido alone was used, was found to be

8.83 ♦ 1.45* 4.6? ♦ 0.4? and 0.83 ♦ 0.54 minutes respectively 

Jn Subgroups 1(a)* K b) and 1(c) while this was 6.83 + 1.45,

2.17 ♦ 0.60 and 0.33 ♦ 0,21 minutes respectively in Subgrouno 

I I  (a ) ,  I I  (b) and I I  (c ) .  In Group I ,  time was reduced by 

A7 per oont when the dooe was doubled and by 91 per cent when 

the dose wan quadrupled and the differences were statistic  11 

signiileant (?  £0.05 and P £0.01). In Crc.up I I ,  the corres­

ponding reduction was found to be 68 per cent and 95 per cent 

roopcctively and the differences were statistica lly  s iT ii-  

ficant (P £0,05 and P £0.01). Compared to Croup I ,  this time 

was reduced by 23 per cent, 54 nor cent and 60 per cent for 

the doses o f 4 ng, 8 mg and 16 ag/kg body-weight reeoeotively 

in  Sroup I I ,  but the difforoncea were not statistica lly 

significant.

Proportionate reduction in the tine o f onset of rolaxatio 

o f abdominal muscles was observed when the dooe o f lidccaine 

hydrochloride per kilogram oodyweight was increased, may be
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because o f the consequent increase in the volume o f the 

solution injected. In tho same dose lovel further 

reduction in these timings was noticed when haluronldaee 

was added.

Sternal Recumbency.

the tins taken to assume eternal recumbency, wnen 

lidooaine hydrochloride alone wae used, was 11.33 ♦ 1.67,

4,83 ♦ 0,70 and 0,50 * 0,34 rainutes respectively in Sub­

groups I  (a ),  I  (b ) and t  (o ) while this time was 6.33 ♦ 

1.43, 2*6? ♦ 0.6? and 0.17 ♦ 0,17 reopeotively in Subgrouoo 

I I  (a ) ,  I I  (b ) and I I  (o ).  In Group I ,  the time wae

reduced by 58 par cent when the dose was doubled and by

92 per cent when tho dose was quadrupled and the differences 

were statistica lly  significant ( r  £0,01). In Group I I ,  the 

corresponding reduction was found to be 56 per cent and 

97 per cent reorcctivoly ->nd the differences were stati­

s tica lly  significant (P £0.05 and P £0.01), Compared to 

Group I ,  the tine taken to assume sternal recuntenoy \as 

found reduced by 44 per cent, 45 per oent and 66 par cent

for the doses of 4 mg, 8 mg and 16 rag/kg body-ueight

respectively in Group I I ,  but only the difierenee bettreen 

tho Subgroups I  (b ) and I I  (b ) was statistica lly  signi-
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fieont (P £0.05).

Proportionate ro'uction in the tine to aeouae sternal 

rooumbenoy vas observed wuen too dooo of lidocalne hydro­

chloride per kilogrtsi body-voigiit wss increased, nay be 

ceoaaee o f tho consequent increase in the volusao of the 

solution injected* la the cone dooe level further reduct­

ion in tteao tiaingo vas noticed when hyaluronidao* iaa 

addad.

39-l3yatioa o f ’ 'uacelqo of frind-llafea..

She tins o f onset of relaxation of tho muscles of 

hind-linbs, when lidocaine hydrochloride solution alone 

was used, was 11*03 * 1*35* 3*03 ♦ 0.54 and 0.83 * 0.54 

minutes respectively in Subgrourts I  (a ), I  (b ) and I  (c ) 

while this time vao 7.6 7 ♦ 1.40, 2,6? ♦ 0.C0 and 0.33 ♦ 

0.S1 ainutes respectively in Subgroups I I  (a ), I I  (b ) and 

I I  (c ) .  In Qroup I ,  this time was reduced by 51 per oent 

when tho dose wan doubled and by 93 t«r  cent when the dooo 

wae quadrupled and the differences were statiotioally 

significant (P £0.01). In Group I I ,  the corresponding 

reduction waa found to be by 65 per cent and 96 per cent 

and tho differences wore statiotica lly significant 

( P  £0.05 ani P £0.01). Compared to Group 1, this was
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reduced by 35 per cent* 54 per cent and 60 per cent for 

the doses of 4 mg, 0 ng and 16 rag/kg body-weight respect­

ive ly  in  Croup I I ,  vnere fayaluromdase was added, but the 

difference was found to be statistica lly  significant only 

between the Subgroups I  (b ) and I I  (b ) (P  £0,01).

Erooortionate reduction in  the time o f onset o f 

relaxation o f nusoeles o f hind-liabs was observed when the 

dose o f lidooaine hydrochloride per hilogrem body-weight 

was increased, may be because of the consequent increase in 

the volume o f the solution injected. In the sane dose level 

further redaction in these timings was noticed when hyalurc- 

nidaoe was added.

Lina o i l  ( loo, g it )  had reported that sensory' paralysis 

was complete within 10-12 minutes. In the present study, 

complete sensory paralysis o f the hind-liabs was observed 

in  an average tine o f 11,83 ♦ 1.35 minutes at the dose of 

4 mg/kg body-weight,

Tne timo taken tor assuming sternal rocumbenoy md for 

complete relaxation o f the muscles o f hind-limbs in a l l  

the s ix subgroups vero conraared and i t  was found that the 

differences were not statistica lly  significant.

Lateral recumbency following sternal recumbency was
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not observed in any of the animals of Subgroups I (a ) 

and I I  (a ).  Pour animals In Subgroups I  (b ) and two in 

Subgroup I I  (b ) assumed the position of lateral recum­

bency following sternal recumbency. In Subgroups I  (c ) 

and I I  Co), a ll  the animals assumed the position o f lateral 

recunhency folloidng sternal rocuabenoy* Bile could bo 

attributed to the increase in the quantity of the local 

anaesthetic solution, administered epidurally.

Hopcroft (lac, o l t ) liad reported the onset o f anaes­

thesia within 2-10 minutes. In the present study, at tne 

dooe o f 4 mg/kg body-welffat flaooidity o f the to i l  was 

observed within 2-5 ni mtes and relaxation of the muncles 

o f hirlpliabs within 6-15 minutes.

Duration of Anaesthesia

Belsgvition of Abdesainal Muscles.

She duration o f relax tion of the abdominal auocles was 

found to bo ?1,17 ♦ 7,51, 36.50 ♦ 6,57 and 61,33 * 9.59 

minutes in Subgroups 1 (a ), I  (b ) and I (o ) respectively, 

while i t  was 16.33 ♦ 4.01, 28,50 * 2.74 and 47.50 ♦ G.96 

minutes in Subgroups I I  (a ), I I  (b ) and I I  (c ) respectively. 

In Group I, this duration was increased by 82 per cent when
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the dose was doubled and by 190 per cent when tne dose 

was quadrupled# Only tho latter was s ta tistica lly  s ir  d- 

f  leant (V £0,01). In Group I I ,  the eorreovonding increase 

was 75 per cent and 191 per cent respectively and the 

differences wore s ta tis tica lly  significant (P £0,05 and 

? £0,01). Compared to Group I ,  the duration was reduced 

by 24 par cent, 26 per cent and 23 per oont for tho doses 

o f 4 ng* 8 ng and 16 og/kg body-weight respectively In 

Group II*  where byaluronidase had been added# Out the 

differences wore not s ta tis tica lly  significant.

Proportionate increase in the duration o f relaxation 

o f abdoolml nusoles was observed when the dose o f lidooaine 

hi drochlorlde per kilograia foody»weight was increased, nay 

too because o f the consequent increase in the volume o f the 

solution injected. In the sas>e dose level®, tners was 

comparative reduction in thus duration when liyaluronidaoe 

was added to lidooaine hydrocaloride solution.

In no instances the nenis woo seen protruded out of 

the prepuoial o r ifice .

Relaxation o f Musolea o~° Pind-lin'aa.

‘the duration o f relaxation of maoles of iund-liabe vaa 

21,50 * 7*60, 41.17 ♦ 6.10 and 70.83 ♦ 9.31 minutes in
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Subgroups I  (a ),  I (b ) and I  (o ) rosfeofcively, while i t

was 25.33 ♦ 8.82, 33.50 * 7.37 ond 52.80 + 10.88 minutes 

in  Subgroups I I  (a ), I I  Co) and II  (e ) respectively. In 

Group I ,  this duration was increased by 91 por cent when 

tho dose was doubled and by 229 par cent when the dose '.ae 

quadrupled. Only the latter was statistica lly significant 

(P  £0.01). In Group II,the corresponding increase was by 

32 per eont and 108 per cent respectively, but the difference 

were not statistica lly  significant. Compared to Group I, 

the duration was increased »y 18 per cent at tho dose of 

4 mg/kg body-weight and the duration wao reduced by 17 per 

cent and 25 per cent for the donee of 8 mg and 16 op/kg 

body-weight respectively in  Group I I ,  where hyaluromdaoo 

nad been added. But the differences were not statistica lly  

significant.

iroportionnta increase in the duration of relaxation 

o f muaclesfhind-linbs was observed when tho doae o f lido- 

caine hydrochloride per kilogram body-weirht was increased, 

nay bo bocause o f tho consequent increase in the volume of 

the solution injected. In ine minimum done level addition 

o f hyaluronidaee to lidooaine hj drochlorido solution 

incroaoed tho duration o f relaxation o f muscles of hind-liriba 

whereas in  hj ghor doses comparative reduction in this
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Belaxatlon of Anal enahlnoter.

Helaxation o f the anal sphincter persisted for 43.00 ♦ 

8.18, 61.67 ♦ 6.44 and 73.67 ♦ 9.32 minutes in Subgroups

I  (a ), I  (b ) and I  (c ) respectively, while i t  was 41.6? ♦ 

4.41, 47.50 ♦ 8,03 and 56,83 * 10.32 sinutoe in Subgroups

I I  (a ),  I I  (b ) and I I  (c ) respectively, in Group I ,  the 

duration of relaxation of the anal sphincter was found to be 

inoroaoed by 43 per cent when the dose was doubled and 71 

per cent whoa the dose was quadrupled, but only tho latter 

was statistica lly  significant (P £0.05). In Group I I ,  the 

corresponding increase was by 14 per cent and 36 per cent 

reoreotively* but the differences) were not statistica lly 

significant. Cornered to Group I ,  the duration ms reduced 

by 3 per cent, 23 per cent and ?3 per cent for the doses

o f 4 ng, 8 mg and 16 ng/£rg body-weight ree-eotively in 

Group I I ,  where byaluronidaee had been added. Di0 d iffer­

ences were not statistica lly significant.

Proportionate iaoreaoe In the durotion o f relaxation 

o f anal aphinotar was oboerved when the dooe o f lidooaine 

hydrochloride oer kilogram body-weight m3 incre seed, may 

be because of the consequent inereaoa in the volume of the
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solution injected. In the same dose levels, there was 

comparative rednotion in this duration when hyaloronidase 

was added to lidocalno hydrochloride solution.

During the onset o f anaesthesia, no significant d iffer­

ence was eeon in  the tine o f onset o f flaocid lty  o f ta i l  and 

relaxation o f anal sphincter. I t  oovld be seen from the 

data that the duration o f flaocid lty o f ta i l  and relaxation 

o f anal sphincter was more or lees the came in both the 

Groupa, irrespective of tho fact whether hyaluronidaae had 

been added or not.

Flaooidity o f f a l l .

riaocidity of t a l l  persisted for 44.17 £ S,6 jt 62.17 * 

6,25 and 80.50 ♦ 12.10 minutes in Subgroups I  (a ),  1 (b)

n̂d I (o ) roe 'eotively, while i t  persisted for 43.6? ♦ 6.75,

48.17 ♦ 7.92 and 60.00 + 10.42 ralnuteo tn Subgroups I j (a ),

I I  (b ) and I I  (c )  respectively. In Group I ,  this durrtion 

was found to be iiscroaoed by 39 ';sr cent when the dose was 

doubled and by SO per cent when the dooe was quadrupled.

Only the la tter ms statistica lly  significant (P  ^0.05).

In Group I I ,  the corresponding increase was by 10 per cent 

and 37 per cent respectively, but tho differences were not 

o tn tis tica lly  significant. Conpcred to Group I, the duration 

wao reduced by 2 per cent, 23 per cent and 25 per cent for
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the doseo of 4 ng, 8 og and 16 ng/£g body-weight roopeot- 

ive ly  In Croup I I t where byaluronidaoa tod been added, 

hut the differences were not otatiotioally significant.

Iroportiosiat® incrcaoe in the duration of flaccid!ty 

o f ta i l  was observed when the dose of lidooaine bydroc-ilerida 

per kilogram body-weight was increased, may he because of 

the consequent increase in the volume of the solution 

injected. In the oaae dose levels, tc.ore was comparative 

reduction in this duration wv.en hyaluronJ daee was added to 

lidoopine hydrochloride solution*

Plaooidity of ta il and relaxation of anal optu aster 

disappeared simultaneously during the recovery phase.

deouabenoy.

the period of racuabeney was 47,6? ♦ 11.73, 64.6? *

8,30 and 83,00 * 12.4S minutes respectively in .'ubgroupe

I  (a ), I Co) and I  (o ), while i t  was 37,50 + 5,43, 40,83 ♦ 

9,24 and 58,(X) * 10,52 minutes respectively in Subgroups

I I  (a ),  I I  (b) and I I  (c ).  In Groun I, this neriod was 

found to be increased by 36 par cent when the dose was 

doubled and by 74 per oent when the doss was quadrunlod, 

but the differences were not statistically cig^uf leant.

In Group I I ,  tho correspondi* g increase was by 30 per cent
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arid 55 per cent respectively, but the differanoee were 

not s ta tis tica lly  significant. Compared to Group 1, txis 

period was reduced by 21 per cent, 24 per cent and 30 par 

cent for the doees o f 4 mg, 8 mg and 16 mg/kg body-woigixt 

respectively in  Group I I ,  but the differencen were not 

s ta tis tica lly  significant.

Proportionate increase in the period o f rccoabenoy was 

observed when the dose o f lidooaine hydrochloride per 

kilogram body-weight was increased, may he because of the 

consequent increase in the volume o f the aolution injected.

In the same does levels, there was comparative reduction in 

th is period when nyaluronidase was added to lidoealn* hydro- 

c.iloride solution,

fhe animal "tood up only after the return of muscular 

tone o f the ta il and t, o xnal sphincter.

Incoordination o f tlind-limbs.

Ihon tne aninal got up incoordination o f hind-linbo 

was noticed for 11,21 ♦ 2.14, 13.17 ♦ 4.08 and 3^*33 z 17.97 

minutes respectively in Subgroups I (a ),  I  (b ) and 1 Ce), 

while i t  was 10.83 ♦ 3,17* 10.83 ♦ 3.30 and 8.50 ♦ 1.G5 minat 

in  Subgrours IX (a ),  I I  (b ) and I I  (o ) respectively.

fhe duration o f incoordination o f hlnd-limbs was found
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to be prolonged when hifdier doses of lidooaine hydro­

chloride solution was used, but i t  was generally short 

wherein higher doses o f lidoeuine hydrochloride solution 

was used along with hyaluronidase.

extent o f Analgesia

In Subgroups 1 (a ) and I I  (a ) the maximum extent of 

anal 'esia was up to the second 1 unbar vertebra .while the 

minimum was up to the f i f th  lumbar vertebra. In Subgroup 

1 (b ), the maximum extent o f analgesia was up to the 11th 

thoracic vertebra, while tho minimum was up to the f ir s t  

lumbar vertebra. In Subgroup 11 (b ), i t  wa3 uu to the 

ninth thoraoie vertebra and third iumb-r vertebra respect­

iv e ly . In Subgroup I  (c ) ,  the maximum extent was up to

tho oaoe o f the ears while the minimum was up to the f ir s t

lumbar vertebra (that too only in one animal). In Subgroa-i 

IX (a ),  the maximize extent was uo to the base o f the horns,

whereas the minimum extant was up to the base o f the ears.

tJhen hyaluronidase was added, the extent of analgesia 

was increased coneldorably at the doses of 0 mg, and 16 mg/kg 

body-weight, vnllo there was no variation in the maxiuum 

and minimum extant of analgesia at a dose of 4 mg/1eg body- 

weight. At a dooa o f 16 sig/fcg body-weight though the
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analgesia extended up to the base o f the horns and ears, 

the fore-limbs ware not anaesthetised excepting on its  

la tera l aspects, that too only up to the elbow or knee 

joints.

Idnzell { log, o i t ) had observed the extend o f analgesia 

up to the level o f tho f ir s t  lumbar vertebral space in a 

goat and Koporoft ( loa.o l t ) had observed up to tho level of 

the last rxb in sheep. In the present study, the extent 

o f  analgesia was from the f i f th  lumbar vertebra to the 

base o f the horns, depending upon the doees administered. 

Sheri the dose was increased the extent o f analgesia also 

was found to be on the increase.

laaab and Jones ( lop, c l t ) had reported that addition 

o f hyaluronidaee to local anaesthetic eolation did not 

improve the efficiency in epidural and suinai anaesthesia. 

However, in the present st^dy, when ayaluronidaoe was 

added at tho rate o f 150 I.U. per 100 nl o f lidooaine 

hydrocnloride two per cent solution i t  was foaud that onset 

o f anaesthesia was puiek, duration s lort and the extent 

increased.

Additional Observations During 
Induction and Recovery 

* Bog s ittin g noatige *.

Of the 36 anioals anaesthetised 13 animals (36 'I) assjaed
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’dog sitting posture* during the period of induction.

Out of these 13 animals, nine ware from the Subgroups 

I  (a ) and I I  (a ) ie . 70 per cent. In others, only one 

animal from each Subgroup assumed this posture. During 

the recovery period only tiro aninalQ belonging to the 

maximum dosage groups assumed this cnature,

’'’edallfnr noveuent.

Pedalling movements with the fore-limbs were observed 

during the period of anaesthesia in nine animals (?5 per 

cent). Of the 12 animals in  Subgro ps I  (o ) and I I  (a ), 

wherein the anaesthetic doss was the maximum, eight animals 

(66 per cent) showed pedalling movements with the fore-limbs.

She tendency to keep the head and neck s t i f f  while in 

lateral recr<2s&3noy was seen during the period o f araostheeia 

in four out of six animals o f the Subgroup I  (c ) ,  ie . at 

the doBe o f 16 mg/kg body-weight. I t  ie  interesting to 

note that the same e ffect ms not seen in animals of Sub­

group I I  (o ),  where the dose of anaesthetic was the some 

but hyaluronidaee had been added.

Bleating and dyspnoea were observed in four (66 per oent) 

out of six aniraalc o f the Subgroups I  (c )  and I I  (o ). 

Laerimation wae also observed in theoe anii ols of the Sub­

group I  (c ).
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One animal of the Subgroup II  (o) showed protrusion 

of the tongue, locking of the ■jaw, salivation and opistho­

tonos posture during anaesthesia.

Hall ( loo, c i t ) had reported arching of the back and 

opisthotonos posture in cattle when large volume of fluid 

was injected epldurally. In the present study, opisthotonos 

posture was noticed only in one animal in which 16.6 ml of 

the local anaesthetic solution was injected ie . at the dose 

of 16 mg/kg body weight.

Recovery phase was uneventful in a ll the experimental 

animals.

Ibstanaesthetic Observations

Wine (25 per cent) out of 36 animals were apparently 

normal following recovery from anaesthesia. Oakley ( loo, ait 

had reported transient unilateral hind-leg lameness in three 

out of twenty-six sheep, following epidural anaesthesia. In 

the present study, lameness of one or both the hind-limbs 

was observed in nine animals (25 per cent) for a day or two. 

In one aninal the lameneeo of the right hind-limb persisted 

for 12 days.

nineteen animals, (53 per cent) were found to be dull 

for a day or two. Ritchie and Cohen ( loo, c i t ) had observed
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sleepiness in exoerlnental animals following systemic 

absorption of lidooaine*

In 15 animle (41 per cent) anorexia vacs observed 

for a day or two.

Oakley ( loo, c l t ) bad renorted four deaths oat of 

26 sheep. Hoporoft ( loo, e l t ) had reported death in one 

aniral following the atiuiniatr ation of 16 ml of the 

anaeothetic solution in a sheep,but in tho present study 

no death was observed even aftef giving 17.6 s i o f the 

anaesthetic solution in a goat washing 22 kg.
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SUMMARY



I J o o y i  

sytrAHT

Shirty-six busies aged six So I'iftean nonths and 

weighing seven to twenty-two hiloprcno wero uood. Cor 

studying the e ffect o f epidural adainistratien o f varying 

doeea o f lidooaine hydrochloride, two por oent oolutlon 

with and without the addition o f hyoluronidaee. TiSoc ino 

hydrochloride solution, at the rate o f 4 ng, 8 ng and 

16 ng/itg body-vei/rht waa administered ir. six animals oaoh

of Group I  and lidocaine hydroehloride solution with

hyaluronidase (150 I.O./100 r>l o f lidooaine hydrochloride 

two per cent solution) in oix ania Is oaoh o f Group I I .

£aa drug wao aauiniatered at tho lua'cosaorad opidural 

space with the animals controlled in atandinr position.

I t  was found that when the body-weight was more the 

depth to which the opidural rxeedlo -iad to peaatrate so as

tc reach tho epidural apace was more.

Proportionate reduction was noticed in tho tine o f 

onset o f flaccid !ty  of tho ta i l ,  relaxation o f the anal sphl ri­

oter, muscles of the abdomen and the fcind-linbe and 

for OEsuming racua'aoncy, when the dose oi lidooaine 

hydrochloride per I.ilograia body-weight was increased. bo 

also inoroasing doses o f lidooaine hydroahlorida solution 

along with nynluronidaso brought about proportionate



reduction in  the timings with respect to theBe observations. 

But with the same dose levol these timings were less, m  

comparison to the timings without the addition of 

hyaluronidase.

I t  was interesting to note that the time o f onset of 

fla cc id lty  o f ta i l  and relaxation o f anal aohinoter was 

found to taka place sinuLtaneou&Ly. also, there was no 

difference in  tne time taken for aocumlng eternal recumbency 

and for tho eonrlete relaxation o f the muscles o f hirvd- 

linbs.

Duration o f flaooidity of ta i l  and relaxation o f anal 

sphincter, muscles o f abdomen and hindilmbe was found to 

increase with the administration of incraaslng doses o f 

lidooaine hydrochloride, Period o f recumbency was aleo 

found to increase with inoroasing doses o f lidooaine 

hydrochloride. In the same dose levels, there was 

comparative reduction in this duration when hyaluronidaee 

was added to lidocalao solution.

B'laocldity o f tho ta i l  and relaxation o f the anal 

sphincter disaproared oiaultaneously during the recovery 

phase. She animal stood up only after the return of 

muscular tone o f tho to i l  and tho anal sphincter.
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Extent o f analgesia was found to iaereaso with 

increasing doses of lidooaine hydrochloride, with or 

without the addition o f hyaluronidseo, 2ie extant van 

s t i l l  further increased when hyaluronidase was added.

'hoc sitting posture' was noticed during t-.e onset 

o f anaesthesia in 36 por sent o f tho aninoln.

Untoward reactions like iacrination, salivation, 

dyspnoea, protrusion of tonrv.e, looked jaw, stiffness of 

the head and neelc.opiethotonos and pedalling Eovraonts 

witn tho foro-lit"MJ were noticed during onset of anaesthesia, 

wnen lidooaine at the rate of 16 me/kg body-weight was used.

transient unilateral or bilateral hiad-log lameness, 

dullness and anorexia were noticed in sore of the aniiialo 

as a post-anaesthetic cOKplioiticn,

2eaovory was uneventful at a ll the doaa levels .

Epidural injaotion of lidooni ie hydrochloride, two 

per cent solution at tho rate of 4 mg/kg fcody-waisckt is  

reeoa landed for surgical operations of tho h nd-qaarfcors 

and inguinal region, while f  -op/kg body-weight Is  recosnended 

for o derations on tne flank region, ryaluronidaea nay be 

added for getting 'fuictar onset and greater extent of 

analgesia.
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'.Table 3 . E xtent o f  a n a lg es ia  and p o sian aesthetic  o t o  rv a t io n a  i n  goats fo llo w in g
e p id u ra l anaesthesia us in g  two ver cent e o lu t ie n  o f  lid o o a in e  h y d ro c h lo rid e
a t the  ra te  o f  4 og/kg b o d y -ve ig h t

'.nim'sl 
nu her Extent o f analgesia Post anaesthetic observations

t Up to the leve l 
Imbar vertebra

of the second Anorexia and dullness for one day. 
TAmplng on the right hind-linb for 
two days

8 Up to the leve l 
lumbar vertebra

of tec third ^wroexia for two days. IAraping on 
both the hlnd-lirabo for three days

3 dp to the leve l 
lumbar vertebra

of tno f i f th tinning on both the Llnd-limba for 
one day.

4 Gp to tae leve l 
lira’oar vertebra

o f the f i f th
H il

5 Op to the leve l 
lumber vertebra

o f the third
an

6 Op to the level o f the second
Ivobar vertebra frailness for ono day



i’able 4. Extent o f analgesia and poot-uoaaothetie observations in  goats following
opiJural anaesthesia using two per oont eolutloa o f lidocnine hydrochloride 
at the rate of 8 mg/k£ body-velght.

-hnimal
num-er :bent of analgesia voct-anneothetio observations

1.

2.

3

4

5

6

1%) to the leve l o f the f irs t  
liXE'oar vertebra

Up to the leve l o f f ir s t  1.inbar 
vertebra

Up to the leve l o f the f i r s t  
linear vertebra

Up to the le ve l o f the f ir s t  
lurabor vertebra

%  to the le ve l o f the 11th 
thoracic vertebra

Up to the leve l o f the 13th 
t xxracic vertebra

Linking on bota the hind-limbs and 
anorexia for two days

Sullnaos and linplng on both the hind- 
linbs for one day

dullness and liuping on hotn two hind- 
liabs for one day ond anorexia for 
two days

■dullness to r  one day 

SnllaeBO for ono day 

Dullness and anorexia lo r one day

SS)-3



fa b le  5. ‘■jctent o f  analpocia and ocst-anaeothetie  o b s e rv 't ic n s  i n  goats fo llo w in g
e p id u ra l anaesthesia using  two per cent s o lu t io n  o f  lid o o a in e  h i d ro o h lo rld o
a t  the ra te  o f  16 ag/Irg body-ve ifint

Animal
number

1.

8

3

4

5

6

Extent o f analgesia Poot-anaectuetio observations

Up to tho leve l o f the ears, but 
sensation was present on the fore- 
linbs ©scenting on it s  lateral 
aspects that to only up to the 
knee jointo. "
Up to the leve l o f the oars, but 
aensation vao present on the fore- 
licbs excepting on i t s  lateral 
aepeota tm t to only up to the 
eloow joints.
Up to the leve l o f the f lr c t  
luabar vortebra
Up to the leve l o f the seventh 
thor cie vo tebra
Up to the leve l of the ears* but 
sensation was preoont da the fora- 
liobs oxcootisig on its  lateral 
aspects that too only up to the 
elbow joints. *
Up to the level o f the ninth 
thoracic vertebra.

Anorexia for ono dayaand dullness for 
two daya.

Anorexia and dullness for two days.

Anorexia and dullnooo for ono day.

Anorexia and dullness for one day.

Dullness fo r one day.

Hil

w»
©



Taele 6. Uxtent of analgesia and poat-anaesti-enic observations in goats following
epidural anaast-.eaia using two per cent solution of lidooain® hydrochloride
at the rate of 4 mg/hg body-weight with hyaluronidase

Anioal
nisaber

1

2

Extant of analgesia Poet-anaesthetic oboorvations

5

6

Up to the level 
Itsrbar vertebra
Up to the leve l 
laaoar vertebra
Ob to tho leve l 
lisabar vertebra
Up to the leve l 
lunbar vertebra
Dp to t e leve l 
lumbar vertebra
Up to the level 
lisabar vertebra

of the second 

o f the f i f th  

o f the second 

of the f  >urth 

o f the fourth 

o f the fourth

Jfil
Anorexia and dullness for on® day 

dullness for one day 

Dullness for one day 

Anorexia for two days 

bullneoe for one day



Table 7.

Animal
number

Extent o f analgesia and ~>oc:t-anaestjiQtie observations in goats following 
epidural anaest’reaia using two per cont ooluti va o f lidocnin® hydrocnlcride 
at the rate o f C mg/kg body-weight with hyaluronidaa®

Extent of analgesia IVjat-anaesthetie observations

8

3

4

5

6

•Jp to tae level o f tho 10th 
thoracic vertebra

up to the leve l o f the third 
lisabar vertebra

Up to tholavel o f the 10th 
thoracic vertebra

Up to zne leve l o f the 11th 
thoracic vertebra

Up to the leve l o f the third 
lumbar vertebra

tip to the level o f the 12th 
tnoracie vtrtoura

Dullness and anorexia fo r two dayo. 
Limning on the right hind-limb for 
three days

Anorexia for one day

limning on the right hind-liab for 
12 day®

Collaeoa for one day

M l

fell

erto



facie 8. Kxtaat of analgesia oral post-anaesthetic observations in goats following
eoidural anaesthesia using two per cent eolation of lidooaine hydrochloride
at the rate of 15 ng/'ixg body-weight with .^ralaronidasa

taixal
number Extent of rnal'-eeia -ost-anaeethetic observationo

Op to the level o f the base o f the horns, but 
sensation was present on the fore-limbs except 
ins on its  lateral aspects that too only uo 
to the elbow joints * '
Up to the ieval o f tho ears, but sensation 
was present on the fore-limbs oxoenting on 
its  latoral aspeoto that too only up to tho 
knee joinia * *
dp to the leve l o f the base o f the home, 
but senratlcc was present on the fore-linbs 
excepting on its  lateral aspects that too 
only* tip to tile knea joints
Un to tho leve l o f the base o f the ears, but 
sensation was present on the fore-limbs 
excepting on it s  latera l aarseots that too 
only up to tho elbow joints
Up to the Its's'vl of the base of tlia fan, but 
seusatior. was present on tho foreiinbs 
excepting oa its  lateral aspects that too 
only up to the knee joints * Hil
Od to the leve l o f the base o f the ears, but 
sensation wao present on the fore-limbs 
excepting on its  lateral aspects that too only 
un to the tnee joints 511

limping on the right htnd-linb 
•for* three days

dullness with arched biok for 
four days. Anorexia for two 
days

ITil
dullness for one day, 
for two days

Aacroxic



Table 9* '4ean arid standard error o f the body weight (in  kg) o f the anteale
and the depth to which (in  cm) the epidural needle had to be inser­
ted to reach the onidural space and t  .air correlation coefficient

Ho. of animals Average body-
weight of the 
animals

Average depth ’r* value 
to which the 
epidural needle 
inserted

36 13.34 ♦ 0.63 2.76 ♦ G.0 3 o.eo

** Significant at 1 per oont level.

Cnso



Table 10. Hean and standard error of the time of onset o f flaceiciity o f t a i l ,  relaxation o f 
anal sphincter, relaxation o f the abdominal museles, recumbency and relaxation o f 
muscles o f hind-linbs following epidural anaesthesia in  goats and comparison o f 
means under d ifferent Subgroups, each of size six

Subgroups Haecidity o f Relaxation o f Relaxation o f Recumbency Relaxation o f 
ta i l  anal sphin- abdominal the muscles o f

cter * museles hind-limbs

X (a ) 3.50 i  0.43 4.00 + 0.63 0.83 £ 1.45 11.33 £ 1.67 11.83 £ 1.35
I  (b ) 1.67 £ 0.33 1.67 £ 0.33 4.67 £ 0.42 4.83 £ 0.70 5.83 £ 0.54
I  (c ) 0.33 £ 0.21 0.33 £ 0.21 0.83 £ 0.54 0.50 + 0.34 0.83 £ 0.54

Keans . . 
IX (a ) 1.33 £ 0.21 1.50 + 0.22 6.83 £ 1.45 6.33 £ 1.43 7.67 £ 1.40
XI (b ) 1.00 ♦ 0 1.00 ♦ 0 2.17 £ 0.60 2.67 £ 0.62 2.67 + 0.80
I I  (c ) 0.17 £ 0.17 0.17 ♦ 0.17 0.33 £ 0.21 0.17 £ 0.17 0.33 £ 0.21

______________ — ■----------------------.------—

1(a) Vs 1(b)
**■

3.395
*■#

3.277 2.762* 3.250“ " 4.118**
1(a ) Vs I (o )

y |t
5.714

a *
7.710

_ •SHt 
5.168 5.691** 7.550**

’ t* 11(a) Vs 11(b) 1.571 2.242* 2.976* 2.352* 3.090*
va iuesjj(a ) y0 n ( c )  4>345»* »*

4.345 4.446
**

4.281
* ** 

5.165

1(a ) Vs 11(a) - ** 3.761 3.748 0.978 2.140 2.134^
1(b ) Vs 11(b) 2.012 2.012 1.222 2.315* 3.264**
1(c) Vs I I (o ) 0.590 0.590 1.065 0.815 0.059

* Significant at 5$ level
** Significant at 1r’ level



-able 11. ”oan and standard error o f the duration o f the relaxation o f abdominal auaolae, 
relaxation o f tne muaoleo of hind-limbs, relaxation o f anal ophincter, fla c c i-  
dity o f ta i l  and rocumboncy following epidural anaesthesia in goats and compari­
son o f means under different Subgroups, each o f size six

Subgroups Relaxation o f
abdominal
muscles

Relaxation o f Relaxation o f 
nuocles o f anal spbin- 
hind-limbs oter •

flacc ld ity  
o f ta il

Eecuabeacy

Means

•t
values

I (a ) 21.17 ♦ 7.51 21.50 ♦ 7.60 43.00 ♦ 8.18 44.17 + 5.63 47.6? ♦ 11.73
I  Cb) 38.50 + 6.57 41.17 + 6.10 61.67 ♦ 6.44 62.17 ♦ 6.25 64.67 ♦ 8.30
1 (e ) 61.33 * 9.59 70.83 * 9.31 73.6? * 9.32 C0.50 +12.10 83.00 + 12.42

12(a) 16.33 ♦ 4.01 25.33 + 8.G2 41.67 + 4.41 43.67 * 6.75 37.50 ♦ 5.43
11(b) 28.50 ♦ 2.74 33.50 ♦ 7.37 47.50 < 8.03 48.17 ♦ 7.92 40.83 + 9.?4
I I (o ) 47.50 + 8.98 52.83 *10.88 36.63 *10.32 60.00 +10.42 58.00 ♦ 10.52

1(a) Vs 1(b) 1.737 2,016 i.eo i 1.641 1.184
1(a) Vs I (s )

_  S -S
6.777 4.107 2. 467* 2.409* 2.078

,II(a)Vr 11(b) 2.505* 0.711 0.636 0.432 1.058
lI(a )Vs 11(e) 3.137** 1.972 1.351 1.316 1.733

1(a) Vs. 11(a) 0.569 0.530 0.143 0.046 0.787
K b ) Vs. 21(b) 0,899 0.615 1.167 1.153 1.183
l (o )  Vs 21(e) 1.034 1,257 1.216 1.230 1.544

* Oigaifioant at 5'p level *«
Significant at 1f  level



Table 12. Comparison of naans of tins o f onset o f flacciflity  o f ta i l  anfi relaxation o f 
anal sphincter, time taken for assuming sternal recunbency and time o f onset 
o f relaxation o f anodes of hind-ltabs and duration o f relaxation o f anal 
sphincter and flaocid lty o f ta il  within subgroups, each o f sise six

1(a) K b ) I (o ) 11(a) 11(b) rx(c)

Time o f onset o f flaeeid ity 
o f ta il

3.50 v 
0.43

1.67 ♦
0.33

0.33 I  
0.21

1.33 * 
0.21

1.00 ♦ 
0

0 .1 7  * 
0 .1 7

Tine of onoet o f relaxation 
o f and sphJ.neter

4.0-0 * 
0.63

1.67 1 
0.33

0.33 Jt 
0.21

1.50 * 
0.22

1.00 + 
0 “

0 .1 7  * 
0 .1 7

' t '  value 0.659 0 0 0556 0 0

Tine taken fo r  assuming 
sternal recumbency

11.33 * 
1.87

4 . S3 ♦ 
0.70

0.50 * 
0.34

©.33 z 
1.43

2 .6 7 *
0.6?

0.17 X 
0.17

Xiao o f onset o f relaxation 
o f ouoeles of hind-liuba

11.83 * 
1.35

5.83 ♦ 
0.54

0.83 * 
0.54

7.67 * 
1.40

2.67 * 
0.80

0.30 * 
0.21 ~

't*  value 0.217 3.131 0.517 1.439 0 0.593

Duration of relaxation o f 
anal sphincter

43.00 ► 
0.18 "

61.67 *

5.44
73.67 *

9.32
41.67'’
4.41*

47.50 ♦  

0.03
56,83 *  

10.32
Duration o f  flaocid lty  
o f ta il

*t* value

m . M  s  

S.£3 
0.19S

62.17 ♦  

6.25
0.080

s o . 50 «■ 

12.10 
0.567

43.67 +  

6.75
0.298

48.17 *  

7.92 
0.085

60.90 +  

10.42 "

0.306
___________________________ _____________ . . ____, _______— — . — ----------------------------------------------„ —

C?>W!
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M i s m c i

Tho present study was undertaken with the objost 

o f finding out the effects of epidural adniniatration of 

varying doses o f lidooaine i-ydroefclorida two per cent 

solution with and without the addition of hyaluronifiaso 

in  goafs.

Epidural injection was given at the loaboeeeral 

s ite  using tho Brooks' epidural needle directed 

perpendlc ularly downwards.

Thirty-six apparently healthy 3̂ pine-Ualafcari 

crossbred bueks aged s ix  to fifteen  months and weighing 

seven to twenty-two kilograms were used for the study.

The aninalo were divided into two groups v ia ., Stood 1 

and Group H* each consisting o f 18 animals, la Srous 1, 

lidooaine hy drochloride at the rate of 4 *g» 8  m g  ana 

16 ®g/kg feody-velf&t was administered as two per cent 

solution in tores ûbtTOUDS each consi ti-ig o f six aniaclo. 

Similarly in Group I I ,  lidooaine aydroolilorlde was admini­

stered as t\» yor coat solution along with byoluronidaee 

(150 I.U./1G0 ml of lidooaine hydroohlorldo solution) in 

tnree Subgroup/ oaoh consisting of six animals.

She observations are tabulated and presented 2n 

the table given below”



Average time o f onset, aoration and the extent of analgesia following e»ldural 
administration of lidooaine hydrochloride two uer cent solution with and without 
the addition of hyaluronidase in goats. '

Time o f onset (in  mis.) j Duration (In  mis.)
" t *

H  I K !  a  <3 .  P j >• «  o  o
c  i o * H i  c  « ' & + ’  8 . .  * *C I O *H I C « ' & + ’ 8 . 1•4 I H 9 D  H ® H B =M

i *?92 *% + »*£  s d  § ° § ‘S
4= f * $ £  s l l  g 2  1

B _ I M V 3> is
B i H  HSrt  a n  a a o «> hVif» i *<Mae DIM'S b Hi* e € S S

O H  I  as O E r l  B5 O H  S3 Q B3 Pa O £5 >4 © K0 H h ------------  ■ - - ■ w e i*

3.50+
0.43

4.00+ 8.83* 
0.65 1.45

11.33+ 1 
1.87

1.67+
0.33

1,67+ 4.67* 
0.33”  0.42"

4.83+
0.70

0.03*
0.21

0.33+ 0.83* 
0.21 0.54

0.50+
0.34

1.33+
0.21

1.50* 6.83* 
0.22 1.45

6,53+
1.43

1.00+
0

1,00+ 2.17* 
0 0.60

2.67*
0.6?

0.17*
0.1?

0.17* 0.33* 
0.17 0.21

0.17*
0.17

1.35”  7.51” 7.60" 3.18" 8.63” 11.73" Itsafcar
C *ttcv Kit. A *s . £L* ft«v. gto 47? ̂ fcA Crr̂

f\ l-A** V0.54 9.5§

,ra„  1.33* 1.50* 6.83* 6.33* 7.67* 16.33* 25.33* 41.67* 43.67.; 37.50*‘flag n n *  n.O® 1-4* 1_** l.jin 4.01 0.^1 A-/11 S-'7<5 iu“ “uF1.40 4.01 9.31 4.41 6.75 5.43 vertefera
TT fir,, 1*00+ 1.00* 2.17* 2. 67* 2.67+ 23.50+ 33.50+ 47.50* 48.17+ 46.83* 10th thora-
AA ***’ 0 0 0.60 0.6? 0.80 2.74 7*37 8.03 7.92 9.24 cio verteb.

I6mg 0-17" o.i-y“  n.df* n.iv“  o.2l”  8.98~ 10.88" 10.32”  10.42”  10.52”

In Group I  lldocaina uydroc&loricle two per cent solution and in Croup 11 lidoeais* 
toy dr o c ill or i Q e vltci l*yaluroni<i&e* (150 X. -I./100 ml o f Xi&ccaina hy iko chiori d® solution) 
wars used*



Significant: positive correlation was noticed between 

che depth of insertion of the epidural needle and body-wexght 

of the animals.

When, the dose of lidooaine hydrochloride was increased, 

there was proportionate decrease m  the time of onaot and 

increase in the duration of anaesthesia. In the sane dose level 

when hyaluronidase wa3 added there was further reduction in the 

time o f onset, hut the duration of anaesthesia was decreased.

On sta tis tica l analysis of the data, no significant 

difference could be seen between

1) the time of onset of flaocid lty  of t a i l  and rolaxaticn 

o f anal sphincter

2) the duration of flaocid lty  of t a i l  and relaxation of 

anal sphincter and

3) the time taken fo r  assuming sternal recumbency and 

complete relaxation of the muscles of hxnd-liabs.

At a dose of 4 mg/kg cody-wcight in ooth the groups, the 

extent of analgesia was found to be the same, irrespective 

of addition of hyaluronidase. At higher doses ( 3 mg and 16 mg/ 

kg body-weignt), the extent of analgesia was found to be 

more. But when hyaluronidase was added, the extent of 

analgesia was s t i l l  further increased.

'Bog s it t irg  po3ture* was observed during the onset of 

anaesthesia only at a dose of 4 mg/kg body-weight.

ill



f v

Tho animals got up only whoa flaccid iiy  of ta i l  ana 

relaxation of anal sphincter disappeared.

At the dose o f 4 ng and 8 ng/kg body-weight there 

were no untoward reactions. But at the do as o f 16 mg/kc 

body-vaight lacrlnation, salivation, protrussicn o f tongue, 

locked jaw, stiffness o f head and neck, pedalling movements 

with tho fore-limbs, opisthotonos and dyspnoea were observed 

in  seme o f the animals during the onset o f anaesthesia. 

Beoovery phase was uneventful in a ll the uninale, at a ll 

the doe® levels.

Sraaoient unilateral or bilateral kind-lsg lameness, 

dullness and anorexia wore noticed in pots of the animals 

as a post-anaaet-ietlc complication.

Epidural injection o f lidooaine hydrochloride, two per 

cent solution at the rate of 4 Kg/kg body-veigUt is  reeau enied

for eurgical operations of tee hi nd-cjuarwrs and inguinal 

region, walls Oag/fcg body-aaight is  reconnonded for oper^tloao 

on tho flank raglan. /yaluronidase any be added for getving 

quicker onset and greater es.ent o f analgesia.


