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INTRODUCTION



INTRODUCTION

The last half a century hae been remarkable for the
extraordinarily large number of druge of all types which have
been introduced into anaesthetic practice. 1In considering
the history of development of anasesthesia, it can be observed
that the discovery of new drugs and agents has not proceeded
at a uniform rate. From 1840 4o 1850 nitrous oxide, ether,
chloroform and e¢thyl chloride were used, but it was over 80
years before any new general anaesthetic agents were added
that were 1o have a permanent place in the practice of
anaesthesia, During the years 1930 to 1935 a great increase
in knowledge occurred with the introduction of hexobardbitone,
thiopentone, cyclopropane and trichlorcethylene, with the
result that anaestheéia became firmly established as a
medical speciality (Cole, 1969).

General anaesthesia is a state of unconsciousness
produced by a process of controlled, reversible 1ntoxicafiom
of the central nervous systen, in which there is a lowered
sensitivity to etimuli. Thus an anaesthetic agent may be
defined as a substence which produces in a controllable
manner both loss of consciocusness and an absence of motor

respouse to noxious stimuli (Hall, 1971).

Immediately after the publication of Morton's work



on the administration of ether to human beings (1846), it
‘'was adapted in animals by the Royal Veterinary College, |

London.

Intraveuous anaesthesia by chloral hydrate in animals
was first described by Humbert in 1875, 1ts action is
chiefly one of the depression of cerebral cortex and when it
is administered zs a basal narcotie, there occurs little or
no preliminary excitement before’depressioﬁ. It depresses
myocardiun and also causes & fall in blood pressure. In all
animals chloral hydrafe is slow in croésing the blood-brain
barrier and.hence it is difficult to assess the effects pro-
duced by the drug as the intravenous injection progresses aud
also the narcosis continues o deepen for several minutes

even after the injection is terminated (Hall, 1971).

The introduction of barbiturates, about 30 years ago,
brought a revolution in the field of general anaesthesia in
dogs and cats. Pentobarbitone (Nembutal) was first used as
a general anaesthetic in Veterinary Surgery in America by
Kreutzer, Haigler and Sweeb in 1931, However, since its
action is t0o prolonged for many purposes, other barbiturates
were tried in veterinary aamesthesia. Among then, thioﬁenton
sodium has emerged as the 'standard' intravenous anaesthetic

with which all others are compared (Hall, 1971).



Though thiopentone sodium is used widely in veteggnany
medicine the duration of surgical anaesthesia produced b} it
is too short. Hany operations in small animal practice |
requires a longer duration of anaesthesia than that is j
induced by & single injection of thiopenione. For this E
Teason the 1njectioh of thiopentone ssdium has to he rep%ated
as and when reguired. Such repeated injections have been
found to prolong the recovery time and increase the toxici'by

:

. of the drug. }

However, prolonged sedation involving deep narcosis
is essential in dogs undergoling intensive therapy for mabor
traume resulting from fighting, accidents etc. This deeé
sedation may be needed for two or more days and its satety,
encounters difficult problems (Hall, 1971). L

Antibiotics are employed in a variety of medical énd
surgical condltions 1in animals. The presurgicsl use of F
antidbiotics for prophylaxis of bacterial infectione had i;een
studied and debated in literature (Burke, 1961; Bernad and
Cole, 1964; Campbell, 1965; and Peltis Jr. and Hamit, 1967).

it is a common practice to énaesthetise dogs for ;
surgical procedures and such animsls are usuelly prOphy-;
lactically pro tected with antibiotics, especially in planned
gurgery. Hence it is considered wor thwhile to find out the

li

influence of antiblotics on the duration of anaeethemia F



induced by thiopentone sodium, which is commonly used in
minor surgical interference requiring relatively short

duration of surgiczl anaesthesia.

In view of the above situations a study was conducted
to find out whether the antlbiotics like chloramphenicol,
streptomycin and kanamycin have any influence on thiopentone

sodium anaesthesia in dogs.
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REVIEW OF LITERATURE

Anaesthetic agents as a group exert clear depressant
action on the reticular formation and affect thie region
early or even at the lowest active dose. Respouses to
afferent stimuli are prevented or reduced, recovery time
of neurons is prolonged and outflows particularly fer

arousal and seusory modulations are blocked (Killam, 1962).

Hayer et al. (1959) studied the mechanism of passage
of druge intoc the brain and cerebro spinal fluid. %he sub-
stances enter the central nervous system by a process of
siméle diffusion. The most important determinants of the
rates of entry of drugs are ﬁhe dissociation constant and
the 1ipid solubility of the unionized forms. There is nb
demonsirable barfier to the passage of drugs and foreign

compounds, which are highly lipid soluble,

The apparent similarity of the effect of various
anaesthetics rnay not be a reflection of identical modes of
action of all anaestietics, but rather a reflection of the
varying sitability of different aynapses. The location and
mode of action of anaesthetics on various aspects of the

synapse may differ beiween the anaesthetics (Wall, 1967).

Somjen (1963) and Somjen aud Gill (1963) studied the

mechanisna by which diethyl ether and thiopentone interrupt



the transmission of the monosynaptic reflex in the mammalian
spinal cord by recording veﬁtral root potentials and by
microelectrode studies of motor'neurons. On ventral root
records the voltage at which the propagated spike dppears

to depart from the synaptic potential, was reversibly incre-
ased by the administration of the drugs. The rate of rise
of the synaptiic potential was reduced.

Richards (1972) reported that pen tobarbitone probably
reduced the output of transmitter from the presynaptic nerve
terminals of the olfactory coriex and that this mechanism
could be the basis o9f the depressent actions of the barbi-

tura tes.
Barbiturates

Bérbituric acid (Malonyl urea) resulte from the
condensation of melonic acid and urea. It was syntheslsed
in 1864 by Adolph von Baeyer and in the same year by Kekule
in Ghent. |

Urea + malonic acid ——— > Barbituric acid.

Barbiturates are avallable as oxybarbiturates and
thiobarbiturates. Barbiturates in which the oxygen at 02
is replaced by sulphur are called thiobarbiturates. Thio-
barbiturates are more lipid soluble than oxybarblturates,



because of the electronegetivity of sulphur is unearly thet
of carbon, therefore the ¢ = § group is mearly nonpolar.

The thiobarbiturates have a very rapld onset and duratioq

of central nervous syatem action and are more potent than

the correaponding oxybarbiturates. HNumerous thisharbiturates
have been synthesised, but only those with relatively high
molecular weight have a satisfacitory margin of safety for
clinical use. The thiobarbiturates are employed almost
solely as anaesthetic for intravenous or rectal administrat-
ion. Thiopentione, the thic analog of pentobarbitone is

taken as the prototype of the thiobarbiturates (Harvey, 1975)

King et al. (1957) suggested that the central nervoue

- system depressant effect of barbiturates are due to functiona
block of ascending influences of the brain stem reticular
formation. In greater concentration barbiturates exert é

‘depresaant influence directly upon thalamic relay nuclei.

Barbiturates produces some local anaesthetic effect
and according to Krupp et al. (1969) barbiturates block the
action potential by increasing the surface pressure of tﬁe
lipid layer of the exciiable ﬁembrane and do not interfere
with the calcius binding sites, which governs the increased

menbrane eonduc tance duriag excitation.
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Thiopentone sodiun.

Thiopentone sodium is a yellow unstable, water
‘soluble salt, mérketed in ampoules of 0.5 g and 1 g, It
is dlssolved in water before administration and the solutien
should not be kept long, as hydrélyeis occurs rapidly. HNo
solution should be used after three days at room temperature

{Brander and Pugh, 1971).

Aduinistration of large doses of thiopentone in
normal subjects caused significant and anearly proportional
reduction in cerebral metabolite and cerebral blood flow aad.
the cerebral vascular resisiance was increased (Pilerce et gl.
1962 ). Hyperven%ilation during the anaesthesia produced'uo
further reduction in oxygen consumption, although it decreas-

ed blood flow to extremely low levels.

Thiopentone has been shown 1o reduce cerebral oxygen
consumption rate in man and experimental animals (Al tenburg
et al. 1969)., The results confirmed a parallelism between
functionsl and metabolic asﬁecta of acute central nervous

system tolerance to thiopentone.

Lesions in the geptal area of the forebrain or in
the dorsomedial tegmentum of the brainstem produced & pro-

longation of thiopentone induced sleep (Roth and Harvey,1968)

Early reports on the use of thiopentone suggested tha
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it was rapidly broken down in the body, hence the term
*ultra short acting', by which it became knowan. Further
gtudies in animals showed that thiopentone had a marked
cumunlative action, the repeated administration of the same
dose resul ting in a gradual prolongation of narcosis witﬁ
each successive injection. 1o explain the cunivlative action
of thiopentone and the prolonged narcosis vhich follows
large total doses is that, normal organs are incepable of
destroying more than a certain amount of the drug. It is
also suggéste& that thiopenione caused liver dysfunction,
the initial dose thereby reduced the ability of this organ
to deal with supplementary doses (Dundee and Wyant, 1974).

Subjects who were administered thiopentone shawed a
loss of memory for events discussed while they were under
sedation (Osborn gt al. 1967). The authors tested the
subjects for recognition memory of picitures and recall of
associated pairs of letters, words and found out that the
subsequent menory loss was correlated with the concentration

of thiopentone in the venous blood.

Metabolisn.

The three most important drug factore affecting the

distribution and fate of barbituraies are:-

‘1. Lipid solubility (Partition coefficient)
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2. Protein binding

.3+« Degree of lonization

Immediately after injection a large proportionm of
the barbiturate is rendered pharmacologically irnactive by
being bound to the non-diffusible constituenis of ‘the plasma.
Thiobarbiturates are bound to a greater extent than their
oxygen analogues, fhe»tigure for thiopentone being 65 to 75
per eent;{ The degree of binding varies with the pH, maximum
at pH 8.0. VWith increasing barbiturate concentration, the
percentage of the bound drug diminishes although the total
amount insctivated by this means increszsed. At low con-
centmatioha practically all the drug is bound to the plasma
protein especially to the albumin (Dundee and Vyant, 1974).

Thiopentone concentration in red celln is about 40
per cent of that found in the plasma (Dundee and Wyant,1974).

Short and Tumbleson (1973) reported that the binding
of raéiovcarbon‘labelled pentobarbitone and ihicpehtoue
increased duriung the first week of 1life,

The onset of hypnotic action following intravenous
pentobarbitone is slower than comperable doses of thiopen-—
tone, This effect can be explained by the differeunces in
partition coefficient of the two drugs. Thiopentone is
1afge1y nanionic‘at'plasma pH and has & very high partition
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coefficient, while pentobarbitone is even less ionised at
pH T.4 ané is much less protein bound bﬁt, beecause of the
low partition coefficient of the nonionised form, lts
penetration is very slow (Dundee and Uyant, 1974).

Hark et al. (1958) suggested that thiopentone passes
into the brain more rapldly then do their oxygeun analogue
and this is probably due to their higher 1ipid solubility.

According to Drodle and Hogben (1957) thiopentone
which has a high partition ratio between o0ill and water
penétrateﬂ the centrél nervous system of dogs mo rapidly
that after iatravenous injection, it appeared in maximal
concentration in brain within one minute. Its passage into
brain is so rapid that it must be unhindered by the blood
brain barrier and the rate is presumably limited only by
the rate of cerebral blood flow. Similérly the decline in
plasma concentration of this barbiturate is mirrored cloéely
by decline in fhe cerebro spinal fluid and brain levels.
The rapid establishment of diffusion equilibrium between
blood and brain has important clinical application as it

is essential to the precise control of the depth of anaesw
theala. |

Druge which quickly penetrate inito brain wlll also
‘diffuse out rapidly and soon be distributed to skeletal

muscle and other tissues. 7Thus the onset of action of
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thiopentone will be quicker than that of pentobarbitcne
and duration of its hypnotic effect{ will be ¢orrespond~
ingly less (Dundee and Wyant, 1974).

Bnndeg and Wyant (1974) suggested that the immediate
uptake of thiopentone by the bréin is accompanied by a
similar rapid uptake in other important mon nervous tissues
such as the liver and kidneys and the plasma levels fzlls
quicidy. The coucentﬁatiou of drug reaching the brain is
thus lowered and as the brain content falls, anaestheala
lightens. It has also been shown that the cerebro spinal
fluid concentration reaches a level almost as high as that
of the unbound drug in the plasma snd thereafier it decliues

as in other tissues.

Saidman and Eger (1966) on the other hand fouand an
appreciable amount was metabolised in the dogs liver and
this played an important role in the early rapid reduction
of arterisl thiopentone levels, It is believed that tissues
other than the liver are quantitatively unimportant ia the
rapid detoxification of thiopentone in dogs (Meyers and
Dompeoples, 1954). ‘ |

.Geoper and Brodie. (1957) reported that in addition to
liver, thiopentone is metabolised t a lesser exteat in
other tissues especislly kidney and brain, The oxidation
of pentobarbitone and thidpentbne seer to be carried out
by different catalytic anzymes. |
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A ﬁecreaée ia hepatic circulation in dogs produced
a significant delay in the detoxication of thiopen-one
sodium. In normal dogs the fall of plasme levels of thio-
peatone is accelerated by autoperfusion of the liver and
this procedure is suggested in severe thiopentone modiﬁm
poisoning no%, respending to the usual therapy (Reppaport
et al. 1956).

Thiopentone, both metabolised and deposited in fat,
has a short life span in the blood and the nonfatty tissues
(Loomis, 1974). TFor example, thiopentone which hes a brief
ancesthetic action has a 1ife span of 15 minutes or less in
blood following conventional single dose in man. ‘This is
because that portion of the drug which is in the blood
rapidly undergoes counversion to non anaesathetic forms and
the remainder of the drug is deposited in fat. Then, rapidl;
the drug diffuses from the fat to the blocd and it is cou-
verted ® iﬁactive forms, so that the blood remains practi-

cally free of effeciive concentration of the drug.

With the exceptioa of muscle and fat, the maximum
tissue concentration of thiopentone is reached within one
minute after a gingle iatravenous injection. It is the
rapid redistribution which is responsible for the short
action of small doses. Desplte the affinity of thiopenione
to fat, uptaske of the drug in adipose tissues is relatively
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slow because of the poor blood supply and maximum deposition
occurs only after 13 to 2} hours. By this time the concent-
ration in the fat greatly exceeds that of other tissues
(Dundee and Wyant, 1974).

Richards and Taylor (1956) noticed the preseance of
barbiturates practically in all tissues afier its administraf
ion. DJBuring the period when the bloadAchcentratidm is
dropping rapidly the tisaugs nmay build up a conceatration
higher than the blood. After a time depending on barbiturate
and dose, the blood and the tissues reaches the eguilibrium,
It 1s the rapid removal from the blood by the tissues, that
is responsgible for the shorti action of the so called f‘ultra
short acting barbiturates'.

Body fat and thiopenione.

Body fat plays a definite role in the duraticn of
thiobarblturates anaesthesia by extracting the drug out of
the blood stream and then causing the blood conceantration to
fall below the level needed {o maintain unconséiousness.
However, the rate at which thiopenione moves into the fat
from plasma is relatively slow as comﬁared'with the speed
at which other tissues of the body take it out of the blooéd
stream. The tissue affinity is more important for small
doses of thigpentone‘causing'shnrt sleepiog time, btut with
large or repéated doses, the fat plays am increasingly
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important role in terminating anaesthesia (Richards and
Taylor, 1956 and Goldstein and Aronow, 1960).

Potentiating Agents

A number of substaances and drugs will potentlate and
prolong the depressant effects of barbiturstes especially
the short acting ones. The important among them are the
seqcatives and hypnoties, narcotigs, tranquilizers, inhalat-
ion snaesthetics, antihistamines and alcohol. The additive
or potentiating effects of these compounds aré understandabli
in 28 much as they all have depressant properiies. The
mechanism of seition, other compounds which themselves do not
produce central nervous system depression 1s more obscure.
These compounds can exert an effect through alteratiouns in
pH or proteilan binding, which will modify the relationship
between the diffusable and non diffusable component (Soma,

1974).

Winters et al. (1962) and Soma (1971) found that the
feeding of high amounts of corn oil in rats reduced the
thiopentone sleeping time by 30 per cent. The initial
assunption of the nmode of action is the {trapping of the
barblturates in the chylonicronss within the blood stream.
The thiobarbiiturates enters the intestine and is trapped by
. the unabsorbed corn oil. Heparin will reverse the corn oil

effect. Heparin does play a role in the plasma clearance of
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ehylomic:enea.and~11poproteins. This involves the disruptior
of neural fat into unesterified fatty acids, which will
conpete for binding sites on albumin meking it less available
for thiopentone.

In clinical practice Csoger and Kerek (1970) have
shown that 0.1 mg/kg of 40 per cent sulphafurazole solution
significantly reduced the dose of .thiopentone required to
induce sleep and esunsesthesia in doge by interfering with the
.binding of thiopentone to albumian.

Richards and Taylor (1956) reported the prolongation
of barbiturate sleeping time in experimental animals by
calciun, -trontium,'iodides, glycerine, glucose and sorbitol,
phenyl boric acld and nitrlfea. The latter two, poasibly
due to vasodilafing action., Various vasoactive drugs includ-
ing kallikgein. acetyl choline, sdenylic acid, vasopressin
and epinephrine affected the duration of thiopenione and
hexobarbitone anaesthesia in a manner whieh could nnt be
attributed to their vascular effects.

Reserpine produces prolomgation of barbiturate and
ethyl aleohol sleep without any evident effect upon their
metatoliem, - The administration of the lysergic acid diethyl
'ég;de (£Sﬁ) resulted in a marked reduction of the potentiat-
ing action of reserpine, while LSD alone 4id not modify
barditura te efreet, Ihe central effeets of reserpine such
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as the prolongation of barbiturate action, may be due to
the release of serotoniam (Richards and Taylsr; 1956).

Peterson et al. (1950) found that treatment of dogs
with para-amino acetophenone, an agent capable of producing
methemoglobenemia resulted in the prolongation of thiopentone
sodiun ansesthesis by developing anoxia in dogs.

Pretreatnent of rats with the antihistaminiec drug,
chlorcycliczine increamed the activity of enzyme system in +the
liver microsomes that metabolize hexobarbi_'bone, pentobarbi tor

and soxazolamine (Conney and Burns, 1962).

It has also been reported by various authors that
thiopentone sodium anaesthesia can be prolonged not only by
the administration of sedatives and hypnotics, bui; also by &
variety of drugs such as Glucose (Lamson et al. 1949),
2,4-dinitrophenols (Brody and Killam, 1952) and compounds
which compete for protein binding (lLasser et al. 1963) and
glucose and sodium lacﬁh (Rajagopalan and Nayar, 1970').

Klide et al. (1974) reporited that pretreatment with
’ atropine significantly piolonged the thiopentione sleeping
time in dogs. Similarly pretreatment of dogs with atropine_
and chlorgrouaz'ine- resulted in an increase in the unarcotic

acth_‘ity of thiopentone (Hatch, 1967).

Hateh (1972) studied the effect of autonomic blocking
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ageats in thiopéntone anaegthesia and showed that propra-
nolol reduced the dosage of thiopentone and duration of
anaesthesia. But necémylamiue, trimethidinium, physo-
gtigmine, neostigmine and neihyaengide had no specific
effects on plasma thiopentone concentration in dogs.

Heavner and Bowen (1968) observed reanaesthetisation
of dogs, when they were glven adrenergic substances like
adrenaline and isoprenaline during the recovery time from
thiopentone anaestheaia. The reanaestheilsation could not»
be correlatied with alpha or beta adrenergic activity, the
change in rate of thiopentone metabolism, central depressant
action, redistribution of anaesthetic agent and/or increase

in permeability of the blood-brain barrier.

Pentobarbitone inhibits catecholamine release by
preventing a configurational change in the stiructure of the

membrane of the chromaffin cells which is a necessary link

between receptor activation and catecholamine release

(Holmes and Schneider, 1973).

_ Duration of anaesthesia may be greatly affected by
hormones and sterolds when an ultra short acting barbiturate
anaesthétie agent is administered. The predominant eifect .
seen in this study was a shortening of anaesthetle response

tizme which dccurred with combination of progesterone,
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testestercne, dexamethasone and prednisolone, Various
steroid medications enhanced or dimimished liver micro-
gonmal responses, thus affecting recovery from the anaes-

thesia.

Hovick et zl. (1966) reported that testesterone and
methyl testesterone induced an increased hexabarbitone
gleeping time and testesterone decreased the rate of hepatic

microsomal metabolism of hexobarbitone im rats..

Rajagopalan and Marykutty (1973) found that admini-
stration of stilbestercl dipropionate, significantly enhance:
the duration of surgical anaesthesia and sedation in dogs by

thiopentone,

According to Vandam (1971) 2 number of other drugs -
can affect the response to anaesthetics or drugs uﬂedofor
anaesthesia. Several antibioties, viz., neomyecin, strepto-
mycin and kanamycin can exert a competitive blocking action

at the neuromuscular junction.

In the present study three antibiotics, viz., chloram
phenicol, sireptomycin and kanamycin were selected to study
their influence, if any, on thiopentone sodium anaesthesia

in dogs.

:Chloramghenicol.

It is a broad spectrum antibiotic isolated from
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Sireptomyces venezulae, by Burkholder and his collaborators
in 1948, It was synthesided in the following year and made
available for clinieal use.

Chloranphenicol is a white but sometimes slightly
grey or yellow fine crystalline powder. It has a bitter
taste and is only slightly soluble in water (1:400) but

soluble 1in most of the organic solvenis.

Aqueous solutions 1n distilled water can be kept for
at least one month at normal room temperature without losing
the potency. Solutions are relatively stable beiween PH
2.0 and pH 9.0, but strong alksline solutions cause rapid
decomposition. The powder and solutions are heat stable
and solutions will withstand boiling for at least five hours.

Chloramphenicol is highly bacteriostatic and can be
bactericidal. Teak plasuma level of chloramphenicol is pro-
duced within one hour after parenteral routes and two hours
after orally (Mercer et sl. 1971; Pauli and English, 1971;
Watson, 1974 and Shah et al. 1977).

Sireptonycin.

Streptonycin is a narrow spectrum antiblotic obtained
from Streptomyces griseus in 1943 by Schatz, Bugie and
Waksman, It exerts its most potent effects on gram negative

-bacteria, on gram positive enterococci and on the acid fast
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~ fubercle bacilli (Grollman and Grollman, 1870).

Magy organic aad inorganic salts have been prepared,
of which the sulphate is the most iamportant preparstion
since it causes least pain and irritation at the site of

injection (Garred et al. 1973).

Streptomycin is a white crystalline subgstance with
glight odour and saline taste. It is hygroscopic and highly
soluble in water. USolutions darkens on exposure to lizht,
but this darkening do not appreclably affect activity and
éolutions at pH 6.0 to 8,0 will retain potency for upto one
mounth at room temperature. The potency is rapidly lost
above 28°C. Any pH lower than pH 3.0 or higher than pH 8.0
hasten hydrolysis and irreversible destruction. The agueous
solutions buffered with sodium citrate will keep for at
least one year without appreciable loes of potency (Brander

and Pugh, 1971).

Kanamycine.

Kanamycin sulphate is a water soluble, broad spectrum

antibiotic obitalued from Streplomyces kanamyceticus, a

straight chain aldohexamine consisting of two amino sugars
glycosidically linked to deoxystreptamine, Xanemycin is
bactericidal againat a variety of gram positive and gram

negative organisms and Mycobacterium tuberculosia (CGrollman

and Grollman, 1970).
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T™e drug is eliminated faster in dogs than other
domestic animals, In this species a single intramuscular
_1njection produces therapeutic blood levels for less than

nine hours (Clark, 1977).

Andreini and Pignattelli (1972) reported that
kanamycin is well absorbed after intramuscular injection
in dogs and without undesirable side effects. '

In man kaﬁamycin is readily asbsorbed from parenteral
routes and peak concentration occurs at approximately one
hour after administration, following which there is a rapid
decline of serum conceniration over the subsequent 12 hours

(cronk and Naumann, 1959).

Adames (1975) studied the cardiovascular effects of
aminoglycoside antibiotics {2 group of antibiotics in which
kanamycin and streptomycin are included) during pento-
barbi tone anaestheéia in dogs, cats and primate species.
These anfibiotics>altered cardiovascular dynamics in anaes-
thetised animals and indicated that the deliterious effects
nay Ye related to modifications of calcium ion functions.

Aminoglycoside antibiotics, possess neuromuscular
blocking effect during pentobarbitone anaesthesia and
administration of neostignine or calcium chloride re¢versed
the antibiotic induced neurbmuscular paralysis. crawfora

and Bowen {(1971) suggested that the function of calciun
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entibiotic complex is involved in the neuromuscular block-

ing effect.

Adams and Russener (1972) reported that chlorampheni-
col do not possess neuromuscular blocking effect iu cats

which are anaesthetlised with pentobarbitone.

Adams (1970) has been reported that chloramphenieol
enhances markedly the anzesthetic activity of barbiturates
like hexobarbitone, auinobarbitone and pentobarbitone. It
has also been reported by Adams and Dixit (1970) and Ivéscu
and Isoc (1976).

Teske and Carter (1971) reported that chloranphenicol
adninistered to dogs, orally, intramuscularly or iailrave-
nously prior o or concurrently wiih pentovarbitone resul ted

in prolonged anaestheaia.
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MATERIALS AND METHODS

A total number of 60 mongrel healthy, adult dogs of
both sexes, weighing from 7.0 kg to 12.0 kg were selected
for the trials. The experimental dogs (54 numbers) were
divided into three groups (Group I, II and III) and esch
group was again divided into three batches, viz., A, B and
C. The remalnlug six dogs were kept as control and were

given only thiopentone sodium.

Drugs Used

1. Chloramphenicol.

Chloramphenicol (*VETYCETINE-ICF) was available in
30 m1 multidose vials. Each ml of the preparation coantains
100 mg of chloramphenicol I.T.

2. Streptomyecin.

Streptomycin (**AMBYSTRIN-S - Sarabhai) was gvailable
as 0.5g, 0.75g and 1.0g vials. 0.5g vials were used for
this study. L

3; Kanamycin,

Kanamyein (@KANCIN — Alembic) was available as 0,5g
and 1.0g viala. 0.5g vials were used for this study.
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4. Thiopentone sodiun.

Thiopentone sodium (@@INTRAVAL SODIUM - 1&B) was
available as 0.5g and 1.0g ampoules, with 10 ml and 20 ml
of distilled water for injectiouns, ?or the present study

0.5 ampoules were used.
Preparation of the Drugs

Since chlorauphenicol (Vetycetine), available as

water miscible solutions, it was used as such.

Streptomycin sulphate injectable solution was pre-
pared by diluting each vial (0.5g) with 10 ml of dimstilled
water (50 mg/ml).

Kanamycin sulphate solution was prepared by dilut-
ing 500 mg of the drug with 10 ml of distilled water
(50 mg/ml).

Thiopenione sodium was used as a 2.5 per cent
solution; 0.5g thiopentone sodiun was diluted with 20 ml
of distilled water (2% mg/ml).

Dosage and Administration

Chloramphenicol.

T™he dose of chloramphenicol uéed for the experimentea;

study was 50 mg/kg body weight iuntramuscularly (Rajagopalsn
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et al. 1974). The same dose level was tried in this study.

Stireptomycin.

A dose level of 10 ng/kxg body weight intramuacularly

was used.

Kananyein,

The dose recommended by Hungerford (1970) was 10 mg/k
body weight intramuscularly. In the present study 10 mg of
kananyecin sulphate per kg body weight vas used.

Thiopentione sodium.

Rajagopalan et 2l. (1974) used thiopentone sodium
‘at 8 dose level of 30 mg/kg body weight for their experiment
study. The same dosage was adapted in the present atudy.

It was administered intravenously as a 2.5 per cent solution

For the experimental dogs in batch A, under group I,
chloramphenicol was given 30 minutes prior to the admini-
stration of thiopentone. Dogs in bgtch B under group I,
received chloramphenicol one hour before thiopentone inject-
lon. Similarly doge in batch € under group I were g}ven
chloramphenicol two hours prior to the administration of
thiopentone.

The same procedure was adopted for the experimental

dogs under group II and III, using streptomyecin and
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kanamycin respectiively.

Blood samples were collected from all dogs before the
administration of antiblotics and also after the recovery of
consciousness. Ilood samples were used for determination of
packed cell volume (FCV) and erythrocyte sedimentation rate
(ESR) values,

Procedure

The weight of the dogs were recorded prior tn the
adninistration of the drugs. Antiblotics were administered
to the dogs as described above. The dogs were kept on the
operation table on the lateral recumbancy and properly con-
trolled. The cephalic vein orvexteinal saphenous vein was

used for the intravenous administration of thiopenitvne sodiw

One third of the total calculated dose was injected
fairly rapidly in order to bring the animal in asedatiion.
~Then the remaining solutlon was given slowly by watching the
respiratory movements and reflexes, until the surgical plane
of anaesthesia was achieved as evidenced by the abolition of
pedal reflex. The duration of surgical anaesthesia was the

time interval between the abolition of pedal reflex and its

. ‘reappearance, Duration of the sleep was the interval from

the time animal lost conscliousness to the first coneciocus
attempt of the animal to raise its head during recovery from

the anaesthesia,
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Control group.

Anﬁala in the control group'received only thiopenton
sodiun at a dose of 30 mg/kg body weight intravenously. The
surgical anaesathesla and sleeping time were acsessed as

described in the experimental groups.

The blood samples (5 ml) were collected in clean vial:
which contained ethylenediaminetetraacetic acid (EDTA) as
the anticoagulant (1 mg of EDTA/ml of blood). The packed
cell volume (PCV) and erythrocyte sedimentation rate (ESR)
of the semples were determined by the Wintrobe method, as
described by Benjamin (1961).

* Braod of chloramphenicol by M/s Rallis India Limited,
Teddington Chemical Pactory Division, Bombay-69.

#% Trand of streptomycin sulphate by /s Sarasbhai
Chemicals Ltd., Baroda.

© Brand of kanamycin sulphate by ¥/s Alembic Ghemcal
Works Co., Ltd., Baroda.

6¢ Brand of thiopentone sodium by /s May & Baker (India)
Pvt. Ltd., Bonbay.
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Resul ts obtained in the study are shown ia Tables
1 o 12.

Surgical anaegtheslia.

The average duration of surgical anaesthesia was
24,83 minutes in the conirol group, but this was prolonged
to 39.6 minutes, 43.0 minutes and 50,8 minutes in group I
dogs treated with chloramphenicol at 30 minutes, 60 minutes
and 120 ainutes respeciively, prior to the administration
of thiopentone sodium. The average duration of surgical
anaesthesia in dogs.treated Qith streptonycin at the same
intervals were 35.0, 37.5 and 40.8 minutes. Similarly the
dogs in group III which were treated with kanamycin in a
gimilar manner were 3C.8 minutes (batch A), 38.3 minutes

{(batch B) and 46.5 minutezs (bateh C).

Sleeping time.,

The average duration of sleeping time in control
group was 66.5 minutes, whereas it was 91.5 nminutes,
45,0 minutes and 108.1 minutes in group I dogs (trented
with chloramphenicol), 87.5 minutes, 92.3 minutes and
. 98.8 minutes in group II dogs (ireated with streptomycin)
| and 75.8 minutes, 85,3 minutes and 106.6 minutes in



group I1I dogs (treated with kanamycin).

PCV and ESH values.

None of the drugs produced any significant difference

jia the PCV and ESR valuess
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DISCUSSION

After most eurgical procedures conducted under general
anaesthesia, the patient should recover from the ananesthesia
es rapidly as possible, If the periocd of non-ambulation is
markedly prolonged, certain complications may develop that
may prove detrimental to the petients recovery. The recover;
phass of the barbiturate anaesthesia is known to produce
anxiety and ataxia in aanimale, KExcessive proloagation of
this period may increase the chance of self inflicted trauma
(Ademe and Dixit, 1970). |

Prophylactic administration of chioramphenicol prior
to surgical procedures has been recormended in doge and man

(Bernard and Cole, 1964).

I{ has been suggested that higher doses of antibiotilc
may be essential to treat certain-conditions that may be
encoun tered in conjunction with surgery (Adams, 197¢). In
the present study high doses of chloramphenicol (50 mg/kg
body weight) in dogs produced s prolongation in the mean
“duration of thiopeatone sodium anaesthesia and sieeping

tine than iun the conitrel group.

Expefimental evidence indicated that chloramphenicol

inhibits the activity of liver microsomal enzymes (Diixon
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and Fouts, 1962)., In yitro studies with mouse liver micro-
somal fractious have shown the inhibition of the metabolism
of hexobarbitone, codeine, aminopyrine and acetanilid by
chloramphenicol (Adams, 1970 and Adams and Dixit, 1970).

Recent studies in man had shown the retardation of
biotranasformation of Diphenylhydantoin, dicoumarol, tol-
butamide in vivo by chloramphenicol (Christensen and
Skoveted, 1969). This evidence suggests that the prolonga-
- tion of pentobarbitone anaeathesia observed in dogs by the
early workers was the result of inhibition of activitiy of
liver microsomal enzymes that inactivates pentobarbitone

by 3'-C hydroxylation {(Adams, 1970; Adams and Dixit, 1970).

It has also been suggested that chloramphenicol
inhibits microsomal enzymes in the liver of rabbits, which
enhanced the activity of barbiturate narcosis (Gibaniewicz
and Gibvasiewicz, 1976). |

Brodie and associates (1955) have identified the
enzyme system in the microsomas of rat liver cells vhich
are responsible for inactivation of barbiturates and these
required both reduced triphosphopyridine aucleotide (TPNH)
and oxygens They are responsible for side chain oxidation

of hexobarbitone, peantobarbitone and thiopeantone.

In experimental animals surgical removal of ithe liver

or severe hepatic injury induced by poisons greatly prolonge
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the duration of ahaesthesia by large doseg of.all barbli-
turates except barbitone (Maynert, 1971).

Chloreuphenicol did not prolong the duration of
anaesthetic action of barbitione which is not extensively
metabolised by the liver, but is excreted relatively un-
changed in the urine (Booth, 1965 and Krantg Jr. and Carr,
1969).

Adams (1970) found a 12 per cent increase in the
duration of pentcbarblione anaesthesis in dogs, when Chlo-
ramphenicol (33 mg/kg body weight) was given immedicately
before the administration of peniwbarbitone., He reported
that this effect was due to the inactivation of liver

microsomal enzymes by chloramphenicol.

Using sodium pentobarbitone ¥Nash et 2l. (1956)
noticed a decrease in the packed cell volume (PCV) during
the first hour of anaesthesia in dogs and ther a slow
recovery., A transient fall in PCV wiih sodium pentcbar-
bltone anaesthesia was reported by Graca and Grast (1957)
in dogs. Benjamin (1961) showed tm+t peantobarbitone
anacsthesia induced a transient fall in total red blood

cells, haematocrit and hasemoglobin values.

The prolongation in the thiopentone induced surgieal
anaesthesia and sleeping time by the prior administration

of chloramphenicol observed in the present study ie in
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partial agreement with Adams (1970), who reported in dogs
& 12 per cent increase in surgicai anaesthesia induced by
pentobarbitone. - According to Laurance (1973) barbiturates
are metabolised chiefly by the liver aud hence pricr admi-
nistration of chloramphenicol may inhibit the metabolism of
thiopentone in a similar mamner to that of pentobarbitone,
by interfering with the hepaﬁic.microsomal engyme, ‘The PCV
and ESR values were not effected by these drﬁgs in the

current etudy.

Administration of sireptomycin awmd kansmycin in the
present siludy had only slight effect in the durstion of
anaesthesia and sleeping time in dogs and does not show any
influeuce on POV and ESR values. HRelevant reportse on the
action of sireptomycin and kanamycin in the respect are
scanty and it is presumed that both these antiblotics may
be acting by iahibiting liver microsomal enzymes in a

leaser extent and simllar manner t that of chloramnheanicol.
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Table 1. Duration of surgical anaesthesia, sleceping time, PCY and ESR

vaelues of the control dogs.

Body Amount of Sleeping Surgical POV (%) ESR mm/hr
Number weight thiopentone time anacsthesla
(kg) (mg) (minutes) (minutes) Pre- = TPost- Pre- Pogt=
' treat- treat- trest- trea t-
ment ment ment = wment
1 Te0 210 65 25 48 47 0 1
2 845 255 55 25 65 63 0 0
3 10,5 315 70 26 40 40 0 0
4 a2 246 54 24 48 48 0 0
5 9.5 285 80 27 40 39 1 2
6 8¢5 255 75 22 50 49 0 0
To tal 399 149
Average 66.5 24.8

» given only thiopentone sodium as 2.5 solution © 30 mg/kg.

q¢



Table 2. Duration of surgical anaesthesls, sleeping time, PCV ami ESR values

of dogs treated with chloramphenicol (50
the administration-or-thiopentone sodium,

mg/kg) 30 minutes prior to

unt of S8leeping Surglcal

Body  Amount of Amo POV (%) ESR mm/hy
Rumber welght chloram-  thiopentone time Anzesthesia
- (kg) phenicol (ng) (mimutes) (minutes) Pre Post Pre  Post
(mg) ... .. treat-. 4reat-  treat- treat-
o rent ment ment ment
1 945 475 285 85 38 50 48, 0 1
2 7.5 575 225 92 40 48 46: 0 0
3 842 410 246 102 45 39 39- 3 4
4 10.2 510 306 105 50 46 45 - 0 0
5 840 400 240 5 30 36 36 2 2
6. 10,0 500 300 90 35 45 45 0 0
Totel 549 238
 Average 9.5 39.6

9¢



Table 3. Duration of surglcal snaesthesia, aleeping timé, PCV and ESR values
of dogs treated with chloramphenicol (50 mg/kg) 60 minutee prior to
the administration of thlopentone sodium.

Body Amouat of Amount of Sleeping Surgical PCV (%) LER mm/hr

Kumber weight chloram- thiopentone time anaesthesia
(kg) phenicol (mg) (minutes) (minutes) Pre Poot . Pre Post
(mg) treat~- +treat- treat- treat-
meant ment . ment ment
1 1045 525 315 70 35 52 51 0 0
2 BeH 425 - 255 115 45 50 46 0 1
3 10,5 = 525 315 80 50 48 48 9] 0
4 945 475 285 110 52 38 37 0 0
5 8.0 400 240 105 40 A6 a4 2 A
6 9e2 460 276 90 36 42 a2 0 0
Total 570 258
Average ' | 95,0 43,0

LS



Table 4. Duration of surgical anaesthesia, sleeping time, FCV and ESR velues
of doge treated with chloramphenicol (50 mg/kg) 120 minutes prior
to0 the administration of thiopentone sodiunm.

Body Amnount of Amount of Sleeping Surgical POV (%) 1SR mm/hr
Number weight chloram- thiopentone time anaesthesia
(kg) phenicol (mg) (ninutes) (minutes ‘Pre Post Pre " Post
(mz) treat- 1treat- - treat- treat-
- ‘ ment ment ment ment
1 10,5 525 315 122 50 38 36 4 3
2 10,3 515 309 95 a8 58 56 0 0
3 8,0 400 240 103 55 49 49 o 1
4 75 375 225 a5 40 50 48 1 2
5 3.0 450 270 140 60 39 37 0 0-
6 9,0 480 270 9% 52 45 a5 0 0
Total . 649 - 305
Average 108,1 50.8

8¢



Table 5. Duration of surgleal anaesthesia, eleeping tiwe, PCV and TSR values -
of dogs treated with streptomycin (10 mg/kg) 30 minutes prior o
the administration of thiopenione sodilum.

Body Amount of Amount of Sieeping Surgical POV (55) ESR mm/hr

Number weight streptomycin <thiopenione +time anaesthesia : -
(kg) (ng) (ng) (minutes) (minutes) Pre Post Pre Poat
| treat= treat- treat- treat-
neat ment ment ment
1 844 85 162 90 25 55 54 0 0
2 117 115 351 95 42 58 56 1 3
3 10.0 100 300 110 45 45 45 0 B
4 8.0 80 240 85 38 43 43 .2 4
5 11.0 110 ' 330 75 35 - 48 AT 0 Y
6 10,0 100 300 70 25 36 36 o 0
To tal - 525 , 210
Average 875 35.0

6%



Table 6. Duration of surglecal anaesthesla, pleeping ﬁime; PCV and ESR values
of dogs treated with strepiomyein (10 mg/ks) 60 minutes prior to
the administration of thiopeantone sodium. ‘

Body Amount of Amount of Sleeping Surgical = POV (#£) ESR nm/hr
Number weight sireptomycin thiopenione time anaepthesia . ——
(ka) (mg) {ng) (minutes) (minutes) Pre Post Pre Poat
treat- treat- treat- treat-
meat ment ment ment
1 8T 90 260 75 - 32 45 44 1 1
2 Teb 75 225 105 A0 32 52 1o 0
3 9.0 90 270 g6 38 55 50 2 1
4 100 100 300 - 80 30 52 52 5 4
5 Be5 85 255 98 40 38 36 0 0
6 DeH 95 285 100 . 45 -40 40 0 0
Total - 554 - 225

Average : 92.3 375

ov



Table 7. Duration of surgical anaesthesia, sleeping time, FPCV and ESR values
of dogs treated with streptomycin (10 mg/kz) 120 minutes prior to
the administration of thiopentone sodium,. - '

A Body Amount of - Amount of' Sleeping Surgiczl PCY (¢ Ter om/hy
Nunber weight streptomycin thiopentone time anaesthesia - . o
(kg) (mg) (mg) (minutes) (minutes) Pre Post Pre Post
) treat- trent- tresi-  treat-
ment  ment ment reat
1 135 135 405 110 45 37 35 0 1
2 9.8 100 ,295 98 40 52 49 0 0
3 11.5 115 345 90 38 46 42 0 0
4 9.0 90 270 85 42 . 55 52 3 2
5 7.8 80 235 95 30 32 32 0 0
) 8.4 85 250 115 50 50 50 0 0
Total A 593 245
Average 98.5 40,8

O = R G e Sy A B 2D G GO B S B By P A T -— e

iv



Table 8, Duration of surglcal anaesthesia, sleeping time, PCV and 1LSH values
of dogs treated with kenamycin (10 mg/kz) 30 minutes prior to the
adminletration of thiopentone sodium.

PCY (44)

Body  Amount of Amount of  Sleeping  Suwgical TSR mm/hi
Number weight karnamycin thiopentoue time anaesthesia ' -
' A kg) o (wy) - (mg) {minuntes) (minutes) ¥re Poet  Fre Post
o treat- treat- treat- treat-
menty ment ment nent
1. 7.8 - 80 235 70 27 40 38 0 0
2 840 80 240 95 28 42 42 0 1
3 12.0 120 360 65 30 38 36 0 0
4 9.5 95 285 85 35 46 45 2 2
5 940 90 270 98 40 39 39 0 0
6 B2 85 245 60 25 %5 35 1 0
To $al 475 185
Average 788 2068

4 4



Table 9. Duration of surgical anaesthesis, slecplag time, PCV and ESR values
of dogs treated with kanamyeln (10 mg/k¢) 60 minutes prior to the
administration of thiopentone sodiun.

L ]

Body Amount of Amouat of Sleeping  Surgical EGV (55) ¥R mm/hr

Humber weight kanamycin thiopentone time anaesthesla —wmceccccoccccar e na—
(kg) (mg{ (mg) (nioutes) (minutes) Pre Post Pre Post
_ treat- ireat- treat- treat-
ment meat ment ment
1 9.0 S0 270 g9 37 42 41 1 2
2 Te5 15 225 92 35 58 37 0 0
3 8.0 80 240 70 40 48 48 0 0
4 9.0 90 270 78 36 36 24 4 2
5 11.5 115 345 30 A0 50 . 49 0 0
6 135 135 405 102 42 46 46 2 1
Total _ 512 230
Average 853 5863




Table 10. Duration of surgical anaesthesia, sleeping time, PCV and TSR values
of dogs treated with kanamyein (10 mg/kg) 120 minutes prior to the

adninistration of thiopentone sodium,

Body Amount of Amount of

- s

Sleeping Surgical v (%) BSR mm/hr
¥umber weight keoamycin thiopentone %ime anaesthesia e
{kg) (mg) (mg) (minutes) (minutes) Fre Tost Pre Post
- treat- treat- 1ireaf- irect-
ment ment ment ment
1 1.5 115 345 102 35 53 53 2 3
2 He5 35 255 95 40 35 33 0 4]
3 80 80 240 100 47 48 46 0 1
4 T8 &80 235 118 52 52 50 0 0
5 95 95 285 115 55 45 42 0 2
6 9.0 a0 270 110 50 38 38 0 0
To tal 640 279
Average 106.6 46,5

o
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Table 11. Analysis of varieunce table for surgical
angeathesia in dogs.

Source of variation - daf 88 HSH I3
Between ireainents 2 486,77 243,39  5.62%%
Between periods 2 1079.,11 520,66 12,47%%
Erxor 49 2120.95 43,28
To tal 53 3686.83

#* gignificant at 5¢ and 1 levels.

Pairwise comparison:

Hi1=M2 = 44.,50-37.78
02=d3 = 37078’38.56

il

=0.78



Table 12.
_ time in dogs.
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Analysis of variance table for sieeping

af

Source of variazion 88 HSs F
Detween treatments 2 590,26 295,13 1456
Between periods 2 3345.59 1672.80 §.,82%%
Error 49 9260.,91 189,61
Total 53 13226.T6

#% gipnificant at 53 and 1% levels.

Pairwise comparison:

Mi-i2

98.22-92.89

Igg-m 92 089-90 028

533
2.61



SURGICAL ANAESTUESIA -IN MINUTES

EFFECT OF PRIOR ADMINISTRATION OF CHLORAMPHENICOL,
STREPTOMYCIN AND KANAMYCIN ON SURGICAL ANAESTHESIA
DURING THIOPENTONE SODIUM ANAESTHESIA IN DOGS.
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EFFECT OF PRIOR ADMINISTRATION OF CHLORAMPHENICOIL,
STREPTQMYCIN AND KANAMYCIN ON SLEEPING TIME DURING

THIOPENTONE SODIUM ANAESTHESIA IN DOGS.
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SUMMARY



SUMBARY

Baged on the studies on the infiuence of chloranm-

phenicol,

streptomycin and kanamycia on thiopentone sodium

snaesthesia in dogs the followlng conclusions were mades

T

2.

3.

4.

The average duration of surgical anaesthesia
and sleeping tire in the control group produced
by the adninistration of thiopentone sodlum
intravenously at the rate of 30 mg/kg body
weight were 24,8 minutes and 66,5 minutes

respectively.

Administratioun of chloramphenicol at the rate
of 50 mg/keg body weight intramuscularly, 30
minutes prior to thiopentone sodium injecztion,
enhanced the average duration of surgiecsl
anaesthesla and sleeping time to 36.6 minutes

and 91.5 minutes respectively.

The duration of surgical anaesthesia and sleep-
ing time, when chloramphenicol administered at

the same dose intramuscularly, 60 minutes prior

to the administration of thiopenione sodium were

430 minutes and 95,0 minutes respectively.

Chloramphenicol, when administered at the same

dose and roﬁte, 120 minutes prior to-thinpentone
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godium injection produced an average of 50.8
minutes surglical anaesthesia and 108,1 minutes

sleeping tine,

Admianlstration of stireptomycin at the rate of

10 mg/kg body weight as detailed above, produced
surgical anaesthesia for a périod of 35.0, 37.5
and 40.8 minutes and sleeping time of 87.5, 92.3

and 98.8 mioutes.

Similarly administration of kanamycin at a dose
of 10 mg/lkg body weight ia the same patiern
resulted ia the production of surgical anaesthe-
gla for 30,8, 78.8 and 46,5 minutes and sleeping
time for 78.8, 85.3 and 106.6 minuies.

Neither thiopentone sodiuwa nor 1té administration
along with chloramphenicol, streptomycin or
kanauycin had any influence on the PCV and ESR

values,
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ABSTRACT

A study was uuderiakén to find out the influence of
chloramphenicol, sireptomycin and kanamyein on thiopentone
sodium anzesthesia in dogs. Chloramphenicol 50 mg/kg body
weight, streptomycin 10 mg/kg body weight and kanamycin
10 mg/kg body weight were administered intramuecularly at
30, 60 and 120 minutes prior to the administration of thio-
pentone sodium, which was given at the rate of 30 ng/kg
body weight intravenously.

These antibiotics (chloramphenicol, streptonycin end
kanamycin) produced a slight prolongation in the surgical
anaesthesia and sleeping time, induced by thicpentone sodium
Chloramphenicol showed & significant effect over the other
two drugs in these respects. It was alsoc noticed that
neither thiopentone sodium nor its administration along
with chlorampheuicol, streptomyein and kanamycin does

possess any influence on the PCV and ESR values,

THRISSUR
€60 #54



