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INTRODUCTION

The practice of veterinary anaesthesia in the early times consisted
primarily of the administration of barbiturates intravenously or diethyl ether by
facemask to induce or maintain anaesthesia in small animals. Although good
results in terms of anaesthesia were provided, undesirable side effects
accompanied these agents. Cardiac and respiratory depression, cumulative effects
on repeated administrations, excitable and prolonged recovery phases,
perivascular irritation or sloughing, viscid, difficult to inject preparations were
the commonly emstmg problems (Dundee, 1985). But induction and mamtenance

of anaesthes1a with intravenous agents had many potential advantages for a small

gmunal practitioner, especially when acting as surgeon-anaesthetist, because it is
easy to manage, nurses can easily be instructed in its use and only comparatively

inexpensive apparatus is required.

The problems accompanying the existing anaesthetics led to a continuing
need for improving the quality of anaesthesia by introduction of more effective
and less toxic drugs and by improving the technique of drug administration.
Total intravenous anaesthesia was one such technique, but was accompanied by
various side effects. An ultrashort aéting anaesthetic, propofol (2,6-diisopropyl'
phenol), an alkylphenol derivative was found to have desirable. anaesthetic

- profile in animals without much side effects (Glen, 1980). It is available as a one



percent preparation in an aqueous solution of soyabean oil, glycerol, purified egg

phosphatide and sodium hydroxide under the trade name of “Propovan”.

Propofol is jokingly referred to as the “milk of énnesia” because of its
milky white appearance. Propofol is a sedative-hypnotic anaesthetic. It is having
rapid onset, ultrashort duration of action, lacks cumulaﬁve effects on continuous
administration and possesses quick and smooth recovery. The rapid recovery is
considered to be é’par’ticularly attractive feature in veterinary practice especially
in those cases, such as old animals, where the objective 1s to return the animal to
the owner as quickly as possible. But neither sedation nor anaesthesia produced
by propofol alone is associated with complete pain relief and muscle relaxation.
The. use of propofol for maintenance of surgical anaesthesia requires a

,/
supplemental analgesic as well as a muscle relaxant. So it is reasonable to
assume that a sedative-analgesic-muscle relaxant such as xylazine when

combined with hypnotic - propofol would provide useful surgical anaesthesia in

dogs with rapid recovery.

Hence, the clinical study was undertaken to evaluate the effects of
propofol as an induction as well as maintenance agent for surgical anaesthesia in

xylazine premedicated dogs.
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REVIEW OF LITERATURE

Klide et al. (1975) compared the effects of intravenous administration of
xylazine (1.1 mg/kg) with and without atropine premedication (0.02 mg/kg iv)
and intramuscular administration of xylazine (2.2 mg/kg) without atropine
premedication in dogs. Xylazine given 1V, pfoduced significant decrease in heart
rate and aortic flow. Initial increase in blood pressure was followed by decrease,
and increase in peripheral resistance. Stroke volume and pulse pressure were not
significantly affected. Atropine given 1V, did not signiﬁcantly change any of the
effects produced by xylazine. When xylazine was administered im, heart rate

_and aortic flow decreased significantly, but aortic blood pressure or peripheral

resistance was not significantly affected.

Sumano and Fuentes (1979) opined that the use of xylazine as a

tranquiliser produced hypotension due to epinephrine liberated by animals under

stress.

Adam ef al (1980) studied the pharmacokinetics of Cremophor
formulation of ICI 35 868 (2,6-diisopropyl phenol, propofol) in‘ rat, pig, rabbit
and cat after single intravenous injection. In all species examined, a correlation
existed between the systemic blood concentration of propofol and duration of
sleep and concentrations in the range of 1-4 ﬁg/ml was effective in producing
unconsciousness. No change in pharmacokinetics or in the effective

concentration occurred on repeated administration or after infusion.
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Glen (1980) evaluated the anaesthetic activity of Cremophor formulation
of ICI 35 868 in a range of animal species including rabbits, cats, mice, rats, pigs
and monkeys and stated that it is a rapidly acting agent producing anaesthesia of
short duration without excitatory side effects. It had similar therapeutic index and
produced equivalent cardiovascular and respiratory effects similar to that of
thiopentone. In the mouse it was 1.8 times more potent than thiopentone as a
hypnotic. Howevee, its anaesthetic profile differed from that of thiopentone in
that recovery was rapid following repeated administration. It was also stated that

no tissue damage was produced by perivascular or intra-arterial mjection.

Peshin er al. (1980)observed transient bradycardia and decrease in
,vespiratery rate in dogs following intramuscular administration of nylazine at the
rate of 3 mg/kg body weight. Xylazine caused a decrease in T-wave interval and
in’ the amplitude of P-wave and QRS complex. The PR and QT intervals
decreased dufing tachycafdia and increased during bradycardia. Changes in the
T-wave along with elevation of ST- segment were suggestive of myocardial
hypoxia. There was slight decrease in total erythrecyte and leukocyte counts,
packed cell volume and haemoglobin concentrations. There was decrease in
lymphocyte count with subsequent increase in neutrophﬂ count following
xylazine administration. Significant increase in blood glucose, mild increase in

serum sodium, and decrease in serum potassium and chloride concentrations

were also observed.
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Glen and Hunter (1984) compared the effects of aqueous emulsion of
propofol containing 10% soyabean oil with that of propofol containing 16%
Cremophor in four dogs. Anaesthesia produced with the ‘Cremophor formulation
was accompanied by clinical signs of histamine release. Cutaneous hyperaemia
was especially noticed 10-15 minutes after induction, defaecation in three of the
four dogs and marked salivation and lacrymation in the fourth dog. In animals

given the emulsion formulation no untoward effects were noticed.

Hsu et al. (1985) reports that an iv injection of 1 mg/kg of xylazine in
dogs caused a decrease in heart rate, sinus arrhythmia, and an increase.in arterial

blood pressure, followed by a decrease. Atropine sulphate (0.045 mg/kg im)

‘. " increased both arterial blood pressure and heart rate but prevented bradycardia

“only in 3 out of 5 dogs studied. Other two had to be given a supplemental dose of

atropine (0.01 mg/kg iv) before bradycardia was antagonised.

Hall and Chambers (1987) used propofol along with acepromazine (0.05
mg/kg) in atropine (0.02 mg/kg) premedicated dogs. Anaesthesia was induced

with propofol 3 mg/kg given as a bolus over 20 seconds and further increments

~ given every 15 seconds until jaw relaxation was adequate for endotracheal

intubation. Anaesthesia was maintained with a continuous infusion. It was found

that an infusion rate of 0.4 mg/kg/min. of propofol produced surgical anaesthesia.

It was concluded that maintenance of anaesthesia was safe with a continuous

infusion of propofol.
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Watkins et al. (1987) evaluated an emulsion formulation of propofol as an
intravenous anaesthetic agent in dogs and reported that induction of anaesthesia
was smooth and maintenance of anaesthesia was possible by intermittent
injection. The mean induction dose in unpremedicated dogs was 5.95 mg/ke.
Approximate total dose for fnaintenance in unpremedicated dogs was 0.806 mg/
kg/min. Premedication with atropine and acepromazine produced a significant
reduction in the overall induction dose to 3.81 mg/kg and maintenance dose to
0.373 mg/kg/min.'Mean recovery time was 18 min. in unpremedicated dogs
given one dose of propofol and in dogs maintained with intermittent injection,
mean recovery time was 22 min. from the administration of the last dose.

Premedication did not produce statistically significant increase in the recovery

-

e ) . ’
- times. The quiet, rapid and complete recovery proved to be most valuable in

cases where the animal had to be returned to the owners’ care with the minimum

of delay. Out of 104 premedicated dogs, reduction in respiratory rate was seen in

31 dogs, increase in 44 dogs and there was no change in 29 dogs

Genevois ef al. (1988) in a trial with 34 unpremedicated dogs observed
that propofol given as single intravenous injection at an average dosage of
8 mg/kg effected a very brief period of anaesthesia (an a\-rerage of 4 min. 42 sec.
of analgesia and 7 min. 18 sec before the patient began to raise its head). Dogs
could stand and walk normally an average of 14 min. after the injection.
Respiratory depression was slight and analgesia and muscle relaxation was

sufficient for surgical interventions of short duration.
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Bowman (1989) stated that propofol, a weak organic acid with a pKa of
11.0 remains almost entirely unionised at pH 7.4. It gets extensively bound to
plasma albumin, leaving a free fraction of only 2% over a wide range of drug
concentrations. Propofol gets completely and rapidly metabolised to the sulphate
and glucuronic conjugates having no hypnoti'c properties, and are .mainly

eliminated by the kidneys.

Brussel ef al. (1989) studied on the haemodynamic and cardiodynamic
effects of induction dose of 2.5 mg/kg propofol in eight dogs. It was observed
that propofol was associated with signj.ﬁcant‘decreases in. systolic (19.9%) and
diastolic (25.3%) arterial pressures associated with a 17.3% decrease in cardiac
output.(CO) and a 11.6% reduction m systemic vascular resistance (SVR),
- /w;thout change in pulmonary capillary wedge pressure (PCWP). Tilese changes
were most pronounced one minute after the injection of propofol. There was a
signiﬁcant decrease in heart rate (HR) at 5 and 10 min. after administration of
propofol. It was concluded that in the presence of an unchanged preload, an
| unchanged HR, and a decreased SVR, the reduction in CO suggests that propofol

to have a negative inotropic effect.

Dailland ef al. (1989) investigated placental transfer and neonatal effects
of propofol in 21 women undergc;ing elective caesarian section under general
anaesthesia. In one group anaesthesia was induced with an iv bolus of propofol
and maintained with nitrous oxide in oxygen and halothane, and in the other

group anaesthesia was induced with propofol and maintained with a continuous
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infusion of propofol. It was concluded that in both cases, propofol crossed the
placenta but had no apparent major adverse effect on the neonatal outcome

parameters.

Goodchild and Serrao (1989) evaluated the cardiovascular effects of
propofol in chloralose anaesthetised dogs in combination with iv bretylium and
propanolol. It was concluded that anaesthesia with propofol may be accompanied
by decreased cardlac output secondary to reduction in preload by a direct
venodilator effect. Cardiac output and arterial pressure are preserved well at
normal anaesthetic blood concentrations of propofol if the preload was
maintained.

i Morgaﬁ and Legge (1989) observed that the mean induction doses of
propofol were 6.55 mg/kg for unpremedicated doés and 4.50 *+ 1.53 mg/kg for

dogs premedicated with a tranquiliser. Acep;omazine and atropine were the
commonest premedicants used although in few cases diazepam, xylazine and
other agents were used. Mean' recovery time ranged from 23 to 40 minutes.
Adverse side effects were infrequent, apnoea 'dun’ng induction being the
commonest. No relationship ‘was observed between the number of doses of
propofol administered and their recovery times suggesting that it had no
cumulative effect when given repeetedly to maintain anaesthesia. In three cases

of caesarian section, propofol was used for induction, and maintenance was

provided by halothane. The suitability of propofol as an induction agent for this
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type of surgery was categorised as good or excellent. Live puppies were

delivered in two cases but in the other a single dead puppy was delivered.

Naeije ef al. (1989) investigated the effects of a continuous infusion
(18 mg/kg/h) of the aqueous emulsion formulation of propofol on mean
pulmonary arterial/cardiac output and systemic arterial pressure/cardiac output
relationships in dogs under pentobarbitone anaesthesia. It was concluded that
propofol vdoes not influence pulmonary vascular tone and does not inhibit
hypoxic pulmonary vasoconstriction, but reduced systemic vascular tone when

venous return or oxygenation was decreased.

Sebel and Lowdon (1989) in the review on propofol as a new intravenous
,anaésﬂ;etic, stated that although the induction dose of propofol decreased arterial
pressure, the sympathetic stimulation of intubation reversed this decline, causing
a return to preinduction haemodynamic status. In contrast, the arterial pressure of

patients treated with thiopental exceeded baseline values after intubation.

Aitkenhead and Smith (1990) reported that during induction of
anaesthesia with propofol in healthy young adults, there was delay in
disappearance of the eyelash reflex, used normally as a sign of unconsciousness
after administration of barbiturate. anaesthetic agents. Overdosage of propofol
resulted if this clinical sign was used as indicator of depth of anaesthesia. It was

also stated that elimination of propofol remained relatively constant even after

infusion lasting several days.
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Robertson ef al. (1990) compared propofol infusion anaesthesia in
Greyhound and non-Greyhound dogs premedicated with acepromazine and
atropine. It was concluded that Greyhound dogs required significantly more

propofol (4.0 + 0.3 mg/kg) for endotracheal intubation than non-Greyhound

dogs (3.2 * 0.1 mg/kg). Propofol was infused at 0.4 mg/kg/min. in all dogs for
one hour. Heart rate and respiratory rates wel;e decreased during propofol
infusion in Greyhound dogs but not in non-Greyhound dogs. Mean arterial
pressure was well maintained in Greyhound dogs but fell in non-Greyhound dogs
and was lower than in Greyhound dogs at 25 and 30 minutes. Respiratory
acidosis was significant at all times after induction in‘ non-Greyhound dogs but

only at 45 and 55 minutes in Greyhound group. Haematocrit was higher and

v _
.- total plasma proteins lowered in Greyhound than non-Greyhound dogs at all

times. Recovery was smooth in all dogs. Time to head lift, sternal recumbency
and standing was 10.0 + 1.0, 15.0 £ 3.0 and 28.0 £ 5.0 minutes respectively in
non-Greyhound dogs and 36.0 + 4.0, 43.0 + 6.0 and 63.0 + 7.0 minutes in

Greyhounds. Propofol produced less cardiopulmonary depression in Greyhounds
than in non-Greyhound dogs. Recovery from propofol anaesthesia was slower in

Greyhounds than in non-Greyhound dogs.

Weaver and ‘Ra'ptopoulos (1990) reported that the mean induction doses
of propofol in unpremedicated and premedicated dogs were 5.2 + 2.3 mg/kg and
3.6 + 1.4 mg/kg respectively. The recovery time until the animals were fully

recovered, i.e. standing, were 16.4 * 9.0 min. for unpremedicated dogs and
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40.4 + 26.7 min. for premedicated dogs. One dog showed evidence of pain when
propofol was injected. No incompatibility was observed between propofol and

the premedicants and the inhalant anaesthetic agents used.

Geel (1991) studied the effect of premedication on the induction dose of
propofol in 25 dogs undergoing elective surgical procedures. The induction dose
of propofol in dogs younger than 8 years old was 6.9 0.9 mg/kg without
premedication and 4.3 + 1.4 mg/kg with acetylpromazine maleate premedication.
The reduction in the induction dose of propofol was statistically significant.
When atropine was used together with a fentanyl-droperido]l combination or
pethidine and acetylpromézine maleate, the mean induction dose was reduced to
2. Li 0-1 mg/kg and 2.4 + 0.3 mg/kg respectively. Propofol was also evaluated as

Ve
" an induction agent in patients undergoing non-elective surgical procedures.

Kamibayashi et al. (1991) examined the possible interaction between
propofol and epinephrine that might affect the induction of ventricular
arthythmias. It is suggested that propofol enhanced epinephrine-induced

arrhythmias in dose-dependent manner in dogs.

Simons ef al. (1991) observed that after bolus administration, blood

concentration of propofol was maximal at 2-15 min., which declined rapidly
during the 0-2 hour period and thereafter more slowly. Duration of sleep ranged
from 5 - 8 min. Blood concentration of propofol at the end of a six hour infusion
also declined at a similar rate to that after the bblus dose. Wakih.g occurred abaut

44 min. post infusion. It was found that propofol was pleared by conjugation of
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the parent molecule or its quinol metabolite. 60-95% of the bolus iv. dose or an
infusion dose got eliminated in urine. Biliary excretion leading to enterohepatic

circulation occurred.

Cockshott et al. (1992) studied the pharmacokinetics of propofol in an
emulsion formulation after single bolus and/or multiple infusion to rats, dogs,
rabbits and pigs. Protein binding was high (96-98%) and in most species
propofol showed'a'ppreciable association with the formed elements of blood. It
was reported that propofol was distributed into a large initial volume and then
extensively redistributed in all species. Clearance of propofol was rapid in all

species.

-

-

e | David (1992) evaluated the anaesthetic efficacy of propofol alone and in
combination with the preanaesthetic drugs atr<;pine and triﬂuproxhazine in
48 non-descript dogs. The mean induction dose required for unpremedicated
group was 5.55 mg/kg and for premedicated group 5.02 mg/kg. Induction took
about 60 seconds. Males required more induction dose than females. Duration of
surgical anaesthesia lasted for four minutes and thirty seconds in unpremedicated
and 9 min. in premedicated dogs. Re;:overy time was 19.5 min. when propofol
alone usgd and 23.27 min. when used in premedicated group. There was
significant increase in pulse and h‘eart rate and decrease in respiratory rate and
central venous pressure during anaesthesia in both groups. Apnoea of
3040 seconds were seen during induction. He opined that propofol was an

excellent general anaesthetic for dogs.
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Nakamura ef al. (1992) measured the direct effects of propofol on isolated
canine cerebral, coronary, mesenteric, femoral and renal arteries and reported
that clinically relevant concentrations of propofol did not have direct vasodilator

effects.

Watney and Pablo (1992) determined the median effective dose (ED50)
of propofol for induction of anaesthesia in 25 dogs premedicated with 0.05
mg/kg acepromazi;lé and in 35 unpremedicated dogs. The ED50 was found to be
2.2 mg/kg in premedicated dogs and 3.8 mg/kg in unpremedicated dogs. Signs df

excitement were observed in a few animals of both the groups.

Cullen and Reynoldson (1993) compared the duration of action and

eardiopulmonary effects of propofol (6.55 mg/kg iv), xylazine (0.8 mg/kg im)

and xylazine plus propofol (3 mgkg iv) in dE)gs. Xylazine premedication
prolonged propofol anaesthesia in dogs. Propofol alone reduced blood pressure
and transiently raised heart rate. Apnoea and hypoxaemia were observed both in
premedicated and non-premedicated groups. Bradycardia was a common feature

in all dogs given xylazine.

"Funquist et al. (1993) compared propofol-isoflurane anaesthesia for
caesarian section in bitches with that done under epidural or general anaesthesia
induced with thiopental. The results Awer’e promising, although assistance with
initial breathing was sometimes required. Survival rate of puppies was higher

after general anaesthesia induced with propofol compared with thiopental. For
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puppies considered weak before surgery, the survival rate was higher after

epidural anaesthesia.

Keegan and Greene (1993) reported that dogs anaesthetised with propofol
(5 mg/kg iv) followed by a propofol infusion beginning at 0.4 mg/kg/min.
showed increased value for systemic arterial pressure due to higher systemic
vascular resistance. Apnoea and cyanosis were obseﬁed during induction. At the
end of anaesthesia the mean time to extubation was 13.5 min.. A continuous

infusion at the rate of 0.44 mg/kg/min. provided a light plane of anaesthesia.

Komar ef al. (1993) studied the effect of propofol anaesthesia on gas
exchange ‘and ilaematological -parameters in dogs and found that propofol
ipjécted/in a single dose of 6.5 mg/kg body weight induced general anaesthesia
lasting for about 5 minutes. Propofol used continuously at 0.5 mg/kg/min.
produced general anaesthesia that was easy to control in depth and time.
Contim.lous infusion caused a transient respiratory acidosis and a. decrease of
blood oxygenation and a short-lived statistically significant increase in

pulmonary shunt.

Pagel and Warltier (1993) opined that the significant decrease in systemic
arterial blood pressure observed dyring continuous propofol anaesthesia in dogs

was the result of direct negative inotropic action of propofol along with its direct

effects upon arterial and venous vascular tone.
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Smith et al. (1993) evaluated the effects of propofol with various
preanaesthetic regimens in 40 dogs. It was found that intravenous propofol
administration induced a variable period of apnoea in 34 dogs. Cyanosis and
signs of pain on injection were infrequently observed during induction.
Significant decrease in systolic arterial blood pressure was seen both in-
acepromazine angd acepromazine-buterophenol pren;edicated dogs. It was
concluded that propofol when used for induction iﬁduced anaesthetic-related
adverse effects, which can be minimised by preanaesthetic medication. Recovery
.characteristics varied witi1 preanaesthetic medication, independent of proquol
administration.

Belo et al. (1994) stated that even though iv administration of propofol.
was associated with a considerable decrease in arterial blood pressure.
Intracoronary infusion of propofol did not produce any change in systemic-
arterial blood pressure, heart rate or left ventricular end diastolic pressure. It was .
suggested that propofol did not have effect on myocardial contractility. The
hypotension associated with the intravascular administration of propofol was

considered to be due to either a direct vascular or a central effect.

Thurmon et al... (1994) evaluatéd the haemodynamic and analgesic effects
of medetomidine (30 pg/kg, im), atfopipe (0.044 mg/kg, im) and propofol in six
healthy adult Beagles. Propofol was administered intravenously (2 mg/kg) as
bolus injection for ipductfon, and anaesthesia was maintained with propofol

(165pug/kg/min.) for 60 minutes as an intravenous infusion. SA and AV
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blockade developed in all the dogs within two minutes of administration of
medetomidine and atropine, but.disappeared within 10 minutes. Apnoea did not
develop after administration of propofol. Analge§ia was strong and consistent
throughout the entire 60 min. period of infusion. Propofol infusion appeared to
alleviate medetomidine-induced vasoconstriction. Recovery was smooth and
uncomplicated. Time from termination of propofol infusion to extubation, stémal
recumbency, standing and walking unassisted were 29.3 + 11.9, 61.0 + 25.4,
793 + 26.6 and 88.2 % 20.7 min. respectively. The smooth, uncomplicated
recovery indicated that continuous infusion of propofol did not have a
cumulgtive effect. It was concluded that the combination was safe for use in

_ healthy Beagles.

Kramer et al. (1995) reported the occurrence of tonoclonic convulsions in
a four year old Rhodesian Ridgeback bitch and tonic convulsion in a 3 year old

Bouvier des Flanders bitch after propofol anaesthesia.

Robinson ef al. (1995) stated the clinically accepted dose rate of propofol

for dogs and cats to be 3 mg/kg iv after xylazine sedation.

Thurmon et al. (1995) studied the effects of propofol as an anaesthetic in

medetomidine premedicated dogs." It was concluded that propofol, 2 mg/kg 1v,
10 minutes after medetomidine (15 or 30 pg/kg) induced satisfactory anaesthesia
and endotracheal intubation was easy. Recovery from anaesthesia was rapid and

smooth with both drug dose regimens.
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Bufalari et al. (1996) reported that anaesthetic duration was shorter when
propofol was given alone but prolonged when an alpha-2 adrenergic
premedicant, medetomidine was combined. Dogs given propofol alone showed a
temporary drop in diastolic‘ arterial blood pressure and respiratory frequency,
two minutes after induction. Similar respiratory Adepression was observed in
. premedicated group also. Apnoeé was not observed. An increase in systemic
arterial blood pressure was observed throughout the trial in the premedicated

group until dogs recovered.

Deryck et al. (1996) in the study on systemic vascular effects of
isoﬂurane versus propofol anaesthesia in dogs concluded that compared with

" isoflurane, propofol preserved aortic pressure better and increased aortic

compliance, and thus improved the energy transmission from the left ventricle to

the arterial system.

Fodor et al. (1996) stated that repeated anaesthesia was possible with
*propofol, even in geriatric dogs. Patients needed no premedication and
maintenance of desired anaesthetic.depth was achievable by titrating the propofol
dose. The quality of anaesthesia was entirely satisfactory with rapid, quite and

complete recovery.

Reid and Nolan (1996) studied the pharmacokinetics of propofol as an
induction agent in geriatric dogs and concluded that the induction dose was less

and the clearance was slower than that previously reported in young dogs.
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Smedile ef al. (1996) reported excitatory movements during anaesthetic
recovery, characterised by forelimb extensor rigidity, opisthotonus, generalised
tremor, paddling, horizontal nystagmus and facial twitching in a two-year-old
Labrador retriever anaesthetised with iv propofol for bronchoscopy. Excitatory

movements persisted for 20 hours.

Funkquist ef al. (1997) evaluated the use of propofol-isoflurane as an
anaesthetic regimen for caesarian section in dogs and compared it with caesarian
done under epidural analgesia and caesarian performed under thiopentone

anaesthesia. Survival rate ~of puppies from dams induced with propofol-

 isoflurane was similar to that for puppies delivered under epidural analgesia.

Survival rate for puppies delivered by caesarian section was higher from dams

induced with propofol than from dams induced with thiopental sodium.

Redondo et al. (1997) compared the clinical efficacy of acepromazine-
propofol-halothane and xylazine-propofol-halothane anaesthesia in sick dogs
premedicated with atropine. Anaesthesia was induced with propofol 'iv and
maintained by halothane in a mixture of oxygen and nitrous oxide. Mean
induction dosage were 3.65 + 1.24 mg/kg for the xylazine group and 3.39 +
1.49 mg/kg for the acepromazine group. A higher heart rate and rectal
temperature were recorded in the a;:epromazine grbup than in the xylazine group.
Time to extubation was higher in the xylazine group. There was no significant

difference in respiratory rate and the percentage of arterial blood saturation of

oxygen.
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Bufalari ef al. (1998) suggested that propofol in combination with

inhalant agents, was effective and safe for canine anaesthesia.

Muir 3" and Gadawski (1998) reported respiratory depression and apnoea
as the most likely adverse effects induced by iv administration of propofol to
dogs. Propofol admimstered iv at a rate of 20 mg/'kg/ 10 sec induced minimal
cardiovascular depression at dosages in excess of the apnoeic dosage. It was
cautioned that respiratory depression and apnoea should be expected as potential
adverse effects after iv administration of propofol to dogs, particularly when

administered at rapid rates of infusion.

" Quandt et al. (1998) compared the cardiorespiratory and anaesthetic
e

‘effects of propofol and reported that anaesthesia was rapid. Respiratory

depression and apnoea were major adverse effects associated with propofol and
thiopental. Propofol had the advantage of inducing rapid and co-ordinated
anaesthesia. Time to sternal position and walking unaided were significantly

shorter with propofol.

Kim et al.(199§) reported that loss of toe-web needle prick response,
duration of anaesthesia and recovery time were dependent on dose of
premedicant—xylaziﬁe in dogs anaes}hetised with propofol. Body temperature
decreased gradually after administration of anaesthetics in both cases. Heart rate
significantly decreased after propofol injection. There was no significant change
in total leukocyte and total erythrocyte counts. Significant increase in total

protein and albumin values were noticed after anaesthesia in dogs premedicated
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with 2 mg/kg xylazine. It was suggested that premedication with xylazine can
help to decrease dosage of propofol and incidence of side effects and
recommended administration of xylazine at the rate of 1 mg/kg as pre-anaesthetic

before propofol anaesthesia in the dog.



Materials and Methods
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MATERIALS AND METHODS

The study was carried out in fifteen dogs of different breeds of either sex,
presented to the clinics of the college for various surgical interventions. These

animals were divided into two groups viz. group I and group II.

Group 1 — consisted of eight apparently healthy dogs presented for elective

surgery (Table-1) and were serially numbered as Al to A8.

Group II- consisted of seven diseased dogs which required emergeﬁcy surgical

treatment (Table-2) and were serially numbered from B1 to B7.

Preoperative considerations

-
»

All the animals were clinically examined pre-operatively and radiographs

were taken when needed to supplement the diagnosis.
Preparation of the patient

Dogs of group I were kept off feed for 12 hours before anaesthesia. Fluid
deficit of animals in group II was corrected by administration of Ringer lactate
prior to anaesthesia. The site of operation was prepared in the routine manner as

for aseptic surgery.
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Anaesthesia

Pre-anaesthetic medication

All the animals were premedicated with atropine sulphate' @ 0.04 mg/kg
body weight intramuscular (im) immediately followed by xylazine’ @ 1.0 mg/kg

body weight (im).
General anaestliésia

Ten minutes after administration of the pre-anaesthetic medication,
‘general anaesthesia was induced by intravenous administration of one percent

solution of propofol® (Fig.1) ‘to effect’.

~
- 'Induction of anaesthesia

Induction of surgical anaesthesia was assessed by noting the
disappearance of jaw muscle tone and relaxation of laryngeal muscles which

allowed endotracheal intubation.
Maintenance of anaesthesia

Anaesthesia was maintained by incremental dose(s) of propofol as bolus

injection(s).

1. ATROWOK™ - Wockhardt Limited, Nani Daman, Mumbai
2. XYLOCAD - Cadila Pharmaceuticals Ltd., Ahmedabad
3, PROPOVAN (Propofol injection 1%) - Bharat Serums and Vaccines Ltd., Thane
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Main items of observations

Anaesthetic parameters

1. Clinical signs

The various clinical signs observed after preanaesthetic medication,

during induction and maintenance, and on recovery were recorded.
2, Induction dose

It was calculated as the quantity(in milligrams)of propofol required per

kilogram body weight for induction of general anaesthesia.

3. Induction time

I : It was calculated as the time from initiation of injection of propofol to the
time of disappearance of jaw muscle tone and relaxation of laryngeal muscles,

which allowed endotracheal intubation.
4. Duration of anaesthesia after induction bolus

Duration of anaesthesia was calculated as the time from induction to the

first incremental bolus.

5. Average incremental dose

Average incremental dose was calculated by dividing the sum total of
propofol: given as increment doses with the total number of increments given and

again dividing with the body weight of the animal.
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6. Average duration of effect of incremental bolus

Average duration of effect of incremental bolus was calculated by
dividing the sum total duration obtained by the incremental boluses with the total

number of increments given for maintenance.

7. Rejection of endotracheal tube (recovery)

The time from administration of last bolus to the time of rejection of

endotracheal tube was recorded.

8. Recovery parameters

_“The time from recovery to head lifting, resuming of sternal recumbency,
e

standing and walking with apparently normal gait were also recorded.

Physiological observations

1. Respiration rate (per min.) was recorded before and after premedication and

every 15 min. after induction with propofol till recovery.

2. Pulse rate (per min.) was recorded before and after premedication and every.

15 min. after induction with propofol ill recovery.

3. Rectal temperature (°C) was recorded before and after premedication and

every 15 min. after induction with propofol till recovery.

4. Electrocardiogram (ECG) was recorded before and after bremedication and

every 15 min. after induction with propofol till recovery.
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Tt was recorded using lead II system using Cardiart - 108 T!, at a paper

speed of 25 mm per second.

5. Systolic, diastolic and mean arterial blood pressures (mm Hg) were
recorded before and after premedication, and every 15 min. after induction of

anaesthesia till recovery.

An i11ﬂatab1’e’paediatric cuff was fixed on to the forelimb above fhe point
of elbow and inflated. An acoustic stethoscope was placed below the cuff on the
medial aspect of the limb on the radial artery. Both the systolic and diastolic
sounds were auscultated and recorded using a sphygmomanometer, calibrated in

millimetres of mercury (Harvey et al., 1983).

-

- Collection of blodd samples

From all the animals, blood samples were collected from the cephalic
vein, before and after premedication and at every 20 minutes after induction with
propofol till recovery and on the 7" postoperative day, for evaluation given

hereunder.
(a) Haemogram

Erythrocyte sedimentation rate (ESR) (Wintrobe, 1961), packed

cell volume (PCV) (Wintrobe, 1961), haemoglobin concentration, and

1. CARDIART - 108 T, BPL India
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erythrocyte (RBC), total leukocyte (TLC), neutrophil, lymphocyte, eosinophil,

monocyte and basophil counts were recorded (Schalm, 1975).
(b) Serum constituents

Serum sodium and potassium concentrations were estimated before and
after premedication and every 20 min. after induction till recovery by flame

photometric method.

‘Total serum protein and Albumin/Globulin ratio were estimated before
and after premedication and on the 7" postoperative day using protein and
albumin kit' by Biuret and BCG dye binding method.

Statistical analysis

7

Since the duration of operation varied for each animal in both groups, the
physiological and haematological parameters upto 15 min. and serological
parameter upto 20 min. could only be statistically analysed. Within group
comparison of the data was carried out uéing Paired t-Test and between group

comparison using Students t-Test (Snedecor and Cochran, 1967).

1. TOTAL PROTEIN AND ALBUMIN KIT - Dr. Reddy’s Laboratories, Hyderabad
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Table 1. Breed, sex, age, body weight and the surgical condition in GroupI animals

No. Breed Sex Age BOdfk‘;; ight Surgery/condition
Al | Boxer Female 3 months 6 Cropping
A2 | Great Dane cross | Female 2 years 24 Spaying
A3 | Mongrel Female 1 year 10 Spaying
A4 | Spitz Male 6 years 6 Haematoma auris
AS | Great Dane cross | Female 2% years 26 Haematoma auris
(spayed)

A6 | Dobermann .Male 3 months 10 Docking

| pinscher
A7 | German Shepherd | Male 2 years 27 Haematoma auris
A8 | German Shepherd | Male 6 years 25 Haematoma auris

Lz




TABLE 2. Breed, sex, age, body weight and the sur\gical condition in Group II animals.

No. Breed Sex Age Body Surgery/
weight Condition
(kg) '
B1 Dobermann Male 6 months 10 lleo-colic
pinscher intussusception
B2 Rottweiler Female 3% years 25 Gastro-splenic torsion
B3 Spitz Female 4 years 7 Tibial fracture
B4 prermann Male 6 months 13 .Pelvic and femur
pinscher fracture
B5 Boxer Male S years 20 Caeco-colic obstruction
B6 Dachshund Female 2 years 10 Caesarian
, . Mammary tumour and
B7 Dachshund Female 8 years 9 Ventral abdominal
hernia

8¢e
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RESULTS

GROUP1I

This group comprised of eight dogs, presented for planned operations

(Table-1). The observations are presented in Tables 3-7.

Observations during Anaesthesia

1. Response after premedication

Administration of xylazine brought about sedation in animals manifested
by winking of eyes and incoordination of movements with lowering of head and

neck. Attempts to vomit was noticed in three animals.

L The animals assumed sternal recumbency -by 3.28 *+ 0.17 minutes and

lateral recumbency by 5.89 * 0.15 minutes after administration of xylazine and

atropine.
2. Response after propofol administration

Breath holding for 15 seconds was observed during induction of general

anaesthesia with propofol in A3, A6 and A7.

Palpebral reflex was sluggish in all animals except A2 where the
palpebral reflex abolished during induction and later reappeared and was

sluggish throughout period of maintenance.
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Eyeball rolled down during induction -and remained in that position
throughout the anaesthetic period in all animals except one dog (A2), in which

the eyeball rolled down and returned to central position.

The jaw muscles were relaxed and permitted endotracheal intubation in
all the dogs. Pedal reflex disappeared in all the animals. Relaxation of abdominal
muscles and limbs was good in all the animals. Anal sphincter relaxation was

observed throughout the period of maintenance in two animals (A2 and AS).

Urination during induction of anaesthesia was observed in two animals
(A2 and AS5), after resuming sternal recumbency in one dog (A3), and after
standing up in one dog (A7). Dribbling of urine was noticed throughout the
Period of anaesthesia in two dogs (A2 and AS). ﬁefécation was noticed during

 the period of maintenance of anaesthesia in one dogg (A3).

Seizure like movements were noticed during recovery in three animals -
forelimb stiffness along with shivering (A2), stiffness of neck and extension of

head (A3) and paddling of fore limbs (A7).

Smacking was observed in one animal (A2) after rejection of endotracheal

tube.

3. Induction dose and time

Induction dose of propofol was 5.09 * 0.59 mg/kg and induction time was

4.20 £ 1.08 minutes.
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4. Duration of anaesthesia after induction dose
Duration of anaesthesia after induction dose was 14.03 * 2.04 minutes.

5. Average incremental dose and duration of effect

Average incremental dose needed for maintenance of anaesthesia was

2.78 + 0.45 mg/kg body weight.

Average duration of effect of incremental bolus was 10.04 *

0.75 munutes.

6. Rejection of endotracheal tube

Animals rejected the endotracheal tube by 12.56 + 1.57 min after last

- incremental bolus.

Lifting of head after recovery took 2.41 £ 0.58 min. Animals resumed
sternal recumbency by 7.94 + 1.42 min and was able to stand by 14.72 £
1.63 min after recovery. The gait of the animal became apparently normal by

19.69  1.55 minutes.
Physiological observations

Respiration rate (per minute) was 50.5 + 9.65 and 24.25 + 5.22 before and
after premedication respectively and 17.13 + 2.88 at 15 min after induction with

propofol. There was decrease in respiration rate after premedication and at
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15 min after induction with propofol. The decrease was significant (p<0.01) after

premedication and at 15 min after induction of anaesthesia with propofol.

Pulse rate (per minute) was 106.75 + 4,72 and 103.5 + 15.8 before and

after premedication respectively and 125.5 + 8.64 at 15 min after induction.
There was decrease in pulse rate after premedication and increase in pulse rate at

15 min after induction. The increase was significant at 15 min (p<0.05).

Rectal temperature (°C) was 39.31 + 0.18 and 39.41 + 0.23 before and

after premedication respectively and 38.99 £ 0.22 at 15 min after induction.

There was a significant decrease (p<0.01) in the temperature at 15 min after

induction compared to that after premedication.

-

Heart rate (per/min.) was 140.38 = 8.61 and 132.0 + 20.96 before and
after premedication and 161.0 £+ 10.75 at 15 min. after induction. The heart rate

' was higher at 15 min., though not significant.

Electrocardiogram

After premedicatioh

Heart rate — Tachycardia was observed in three animals (A1, A3 and A8)
after premedication. Marked decredse in heart rate with 2" degree heart block

was noticed in dogs A4 and AS (Fig.2A).

P wave — Changes in the height of P wave (wandering pacemaker) was

noticed in animals A3 and A8. P wave sometimes overlapped QRS (ventricular
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pre-excitation) in animal A3 (Fig2B). P on T wave (Atrial premature

contraction) was noticed in animal A4 (Fig.2A).

ST segment — ST coving was observed in one dog (A3) after

premedication (Fig.2B).

After induction

Heart rate : 15 min. post induction the heart rate increased from the post
premedication value in all the animals except one (A8). Tachycardia was seen in

three animals (A1, A3 and A6) (Fig.3A).

T wave — T wave was biphasic (Fig.3B) at 45 min. and negative and more .

than ¥ R wave at 60 min. and 75 min. after induction in one dog (A3).
~ Systolic blood pressure

Systolic blood pressure (mm Hg) was 169.75 + 7.77 and 135.5  8.17
before and after premedication respectively and 210.25 + 11.31 at 15 min. after
induction. There was signiﬁcant decrease (p<Q.01) in systolic blood pressure
after prémedication with xylazine and inqrease (p<0.05) at 15 min. after
induction with propofol. The increase at 15 min post induction was highly

significant (p<0.01) compared to the value after premedication.
Diastolic blood pressure

Diastolic blood pressure (mm Hg) was 128.5 + 5.34 and 99.63 + 8.14

before and after premedication respectively and 176.75 + 10.75 at 15 min. after
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induction. The decrease after premedication was significant (p<0.05). The
increase at 15 min after propofol was highly significant (p<0.01) compared to the

value before and after premedication.
Mean arterial blood pressure

Mean arterial pressure (mm Hg) was 149.13 + 6.39 aﬁd 117.56 = 8.03
before and after premedication respectively and 193.5 £ 10.85 ét 15 min after
induction with propofol. There was a highly signiﬁcant décrease in mean arterial
blood pressure after premedication (p<0.01) and a signﬁ‘lcant increase after

induction with propofol (p<0.05). The increase after induction was highly .

siggiﬁcaﬁt (p<0.01) when cqmpargd to the post premedication value.

e

Haemogram

Erythrocyte sedimentation rate (mm/30 min) was 1.89 £ 0.13 and 1.5
0.19 before and after premeédication and 1.31 £ 0.13 at 20 min _after induction

with propofol. The changes observed were marginal and within normal range.

| Packed cell volume (per cent) was 35.13 2.33 and 31.13 £ 1.80 before
and after premedication and 33.5 £ 1.96 at 20 min after induqtion with propofol.
The decrease seen after preniedicétion was significant (p<0.05). The increase
seen 20 min. post induction was highly significant compared to the value after

premedication.
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Haemoglobin concentration (g/dl) was 9.34 £0.76 and 8.54 + 0.53 before
and after premedication and 9.05 * 0.66 at 20 min after induction with propofol.

The changes were marginal and within normal range. There was a significant

increase in haemoglobin at 20 min. post induction from the after premedication

value.

Erythrocyte count (x 10%mm®) was 5.5 + 0.21 and 4.81 £ 0.24 before and
after premedication‘and 5.25 * 0.28 at 20 min after induction with propofol.
There was significant decrease in the count after premedication (p<0.01). The

increase at 20 min. post induction was highly significant.

Total leukocyte count (x 10%/mm?®) was 9.68 + 0.85 and 8.4 + 0.59 before
and after premedication and 9.82 £ 0.56 at 20 min after induction with propofol.
The decrease seen after premedication was significant (p<0.01). The increase at

20 min. post induction was highly significant.

~ Neutrophil count (per cent) was 60.28 £ 1.6 and 67.83 * 2.53 before and
after premedication and 67.14 + 2.28 at 20 minutes after induction with propofol.

The increase was significant in both after premedication and at 20 min after -

induction (p<0.01).

Lymphocyte count (per cent) was 37.44 + 1.39 and 30.94 £ 2.60 before
and after premedication and 31.93 + 2.55 at 20 min after induction with propofol.

The decrease after premedication and at 20 min after induction was significant.
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Monocyte count (per cent) was 0.79 £ 0.29 and 0.43 * 0;23 before and

after premedication and 0.40 + 0.34 at 20 min after induction with propofol.
There was a gradual decrease in count, but the variation was within normal

range.

Eosinophil count (per cent) was 1.26 *+ 0.57 and 0.71 + 0.35 before and
after premedication and 0.34 + 0.19 at 20 min after induction with propofol. The

decrease seen-after premedication was significant (p<0.05).

The changes in basophil count (per cent) were not significant.

Serum constituents - -

Serum sodium concentration (mEq/l) was 72.43 £ 1.07 and 72.55 *+ 1.64
before and after premedication and 72.83 + 0.81 at 20 min after induction with

propofol. The changes observed were marginal and within normal range.

Serum potassium concentration (mEq/l) was 2.53 +0.19 and 2.76 £ 0.19
before aﬁd after premedication and 2.75 £ 0.12 at 20 min after induction with
propofol. A gradual increase within normal range was observed after
premedication and after inductiqn with propofol. Total serum protein (g/dl) was

7.25 + 0.25 and 7.88 * 0.44 before and after premedication and 7.5 £ 0.27 on the
seventh postoperative day. There was slight increase within normal range after

premedication and at 7" day.
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Albumin/Globulin (A/G) ratio was 0.66 £ 0.06 and 0.60 + 0.08 before and

after premedication and 0.71 + 0.07 on the seventh postoperative day. The

changes were marginal and within normal range.
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Table-3. Induction time, duration of anaesthesia and time of recovery after
xylazine-atropine premedication and propofol anaesthesia in Group I
animals (n=8)

Assumption of sternal recumbency after preanaesthetic 3.28+£0.17
medication (min.)' '

Assumption of lateral recumbency after preaﬁaesthetic 5.89+0.15
medication (min.)

Induction dose (mg/kg) of propofol administered 5.09 +£0.59
Induction time (fnin.) e 420+1.08
Duration of anaesthesia after initial bolus (min.) 14.03 +2.04
A’\'}era;ge incremental dose of propofol (mg/kg) administered 2.78 £ 0.45
Average duration of anaesthetic effect of incremental‘dose 10.04 £0.75
(min.)

Rejection of endotracheal tube after last bolus .(min.) 12.56 £ 1.57
Head lifting after recovery (min.) 2.41+0.58
Assumption of sternal recumbency after recovery (min.) 794 +1.42
Standing after recovery (min.) 14.72 +1.63
Walking after recovery (min.) 19.69 £ 1.55
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Table-4. Effect of administration of propofol with xylazine-atropine premedication
on respiration rate, pulse rate, temperature and heart rate in Group I

animals ( Mean £+ SE) (n=8)

Parameter "~ Before After premedication | 15 minutes after
premedication with xylazine and induction with
atropine propofol
Respiration
(per/min) 50.5 +9.65 2425 + 5.22%* 17.13 +2.88%*
Pulse
(per/min) 106.75 £ 4.72 103.5 £ 15.80 125.5 £ 8.64*
Temperature
R Cp) 39.31£0.18 39.41+0.23 38.99 + 0.22%
Heart rate A |
* - Significant at 5% level as compared to value before
premedication(P<0.05)
ok - Significant at 1% level as compared to value before
premedication(P<0.01)
aa - Significant at 1% level as compared to value after

premedication(P<0.05)
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Table-5. Effect of a.dministration of propofol with xylazine-atropine premedication
on systolic, diastolic and mean arterial blood pressures in Group I

animals (Mean + SE) (n=8)

Parameter Before After premedication | 15 minutes after
premedication with xylazine and induction with
atropine propofol

Systolic blood

pressure 169.75 £ 7.77 135.5 £ 8.17** 21025+ 11.31**

(mm Hg)

Diastolic blood ‘

pressure 128.5 £5.34 09.63 +8.14* 176.75 £ 10.75%* =

(mm Hg) :

Mean blood

pressure 149.13 + 6.39 117.56 £8.03** | 193.5+10.85**

(mm Hg) '

* - Significant at 5% level as compared to value before
premedication(P<0.05)

¥ - Significant at 1% level as compared to value before
premedication(P<0.01) _

aa - Significant at 1% level as compared to value after

premedication(P<0.05)
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xylazine-atropine

premedication on haematological parameters in Group I animals (Mean +

premedication(P<0.05)

SE) (n=3).
Parameter Before .After premedication | 20 minutes after
. premedication with xylazine and induction with
atropine propofol
ESR
+
(mm/30 min) 1.89 £0.13 1.5+0.19 131+£0.13
PCV 35.13+£233 31.13 £ 1.80* 33.5 £ 1.96™
(per cent)
f;‘ggwgl"bm 9.34 +0.76 8.54 40,53 9.05 + 0.66°
&B]%s o) 552021 4.81 +0.24** 5.25 +0.28"
g;g:, ) 9.68 + 0.85 8.4 + 0.59%* 9.82 +0.56"
[ Neutrophil
+ % %
(per cent) 60.28 + 1.6 67.83 +2.53 67.14 + 2.28**
a‘;‘g‘i‘l‘l’t‘;ﬁe 37.44 139 30.94 + 2.60%* 31.93 + 2,55
Monocyte 4 + 7
(per cent) 0.79 £ 0.29 0.43 +0.23 0.40 +0.34
Eosinophil 1.26 £ 0.57 0.71 £0.35* 0.34£0.19
(per cent) ' ' : - '
Basophil 0.24 +0.22 0.10+0.09 0.20 £0.13
(per cent)
* . - Significant at 5% level as compared to value before
premedication(P<0.05)
*ok - Significant at 1% level as compared to value before
premedication(P<0.01)
a - Significant at 5% level as compared to value after
premedication(P<0.05)
aa - Significant at 1% level as compared to value after
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Table-7. Effect of administration of propofol with xylazine-atropine
premedication on the serum biochemical parameters in Group I animals

(Mean * SE) (n=8).

Parameter Before After premedication | 20 minutes | Seventh day
premedication | with xylazine and lafter induction
L atropine with propofol
Sodium
(mEq/l) 72.43 +£1.07 72.55+ 1.64 .72.83 £0.81 -
Potassium :
A5 -
(mEa/l) 2.53+0.19 2.76 £0.19 2.75%0.12
Total protein , : -
(g/dl) 7.25 i‘ 0.25 7.88 £0.44 7.5+0.27
A/G Rati o ' )
A/G Ratio 0.66 % 0.06 0.60 £ 0.08 —~ 0.71 +0.07




Table-8. Signs observed during induction, maintenance and recovery in Group I animals (n=8)

Breath Palpebral Status of Pedal Relaxation | Relaxation | Relaxation | Urination | Defecation | Seizure like
holding reflex eyeball reflex of jaw of of anal movements
during muscles | abdominal | sphincter
induction muscles
Al - ‘ + X Abolished Good Good -- - = -
A2 - ++ XX Abolished Good Good ik # -- @
A3 For 15 o X Abolished Good Good -- #i $ aa)
seconds
A4 = + X Abolished Good Good - - = =
A5 - * X Abolished Good Good s # -- -
A6 For 15 + DG Abolished Good Good -- -- - -
seconds
A7 For 15 + X Abolished Good Good - #i# -- @a@
| seconds |
A8 - + S Abolished |  Good Good - - - -
+ - Sluggish throughout anaesthetic period
=t - Abolished on induction and reappeared after induction and sluggish throughout maintenance
24 - Rolled down during induction and remained in that position throughout the anaesthetic period
XX - Rolled down and retumed to centre on induction
s - Relaxed on induction and remained open throughout anaesthetlc period
# - Dribbling of urine throughout maintenance of anassthesia
i - Urinated after resuming sternal recumbency
## - Urinated after standing up
$ - Defecated during mamntenance period
@ - Stiffness of forelimbs along with shivering during recovery

@@ - Shivering after last incremental bolus. Stiffness of neck and extension of head during recovery
@@@ - Paddling of fore limbs on recovery

eV
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GROUP I

This group comprised of seven animals, which underwent emergency

surgery (Table-2). The observations are presented in Tables 9-14.

Observations during Anaesthesia

1. Response after premedication

Administration of xylazine brought about sedation manifested by winking
of eyes and incoordination of movements in all the animals along with lowering
of head and neck. Three animals vomited. Attempts to vomit were noticed in two

animals. Dribbling of urine was noticed in one animal.

e

The animals assumed sternal recumbency by 1.90 * 0.22 min. and lateral

recumbency by 3.40 + 0.15 min. after administration of xylazine and atropine.

2. Response after propofol administration

Breath holding for 15 - 25 seconds was observed in three animals (B1, B4
and BS) during induction of general anaesthesia with propofol. It was then

followed by deep inspiration later by shallow breathing.

Palpebral reflex was seen_ abolished only in one animal (B3) during
induction. In all other animals the palpebral reflex persisted and was sluggish

throughout the period of maintenance of anaesthesia.
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Eye ball rolled down during induction and remained in that position
throughout the period of anaesthesia in all animals except one (B2), in which the
eye ball rolled down and returned to central position on induction and then rolled

down and remained there during maintenance.

The jaw muscles were relaxed and permitted endotracheal 'intubation in
all the animals. Pedal reflex was seen abolished in all animals on induction of

anaesthesia with propofol. Relaxation of abdominal muscles and limbs was good

in all the animals.

Respiratory arrest occurred in one animal (B5) on administration of first

incremental bolus.'

Hiccough was noticed in A4 on administration of second incremental

s

bolus.

" Seizure like movements - rigidity and stiffness of forelimb and neck —
(after one hour of maintenance, before recovery) was noticed in one animal (Bi).
Shivering was noticed during recovery also in this animal. Shivering was
observed when anaesthesia lightened off after each incremental bolus In one

animal (B4). This had disappeared after recovery.

3. Induction dose and time

Induction dose of propofol was 5.04 + 0.99 mg/kg body weight and

induction time was 3.21 + 0.83 minutes.
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4. Duration of anaesthesia after induction bolus
Duration of anaesthesia after initial bolus was 18.54 + 1.64 minutes.
5. Average incremental dose and duration of effect

Average incremental dose needed was 2.98 * 0.50 mg/kg. Average

duration of effect of incremental bolus was 16.85 £ 2.71 minutes.
6. Rejection of endotracheal tube

Animals rejected the endotracheal tube by 22.89 + 3.95 min after last

incremental bolus. .- ~

- Lifting of head after recovery was observed in 2.29 * 0.46 min. Animals
resumed sternal recumbency by 8.5 + 1.18 min and was able to stand by 209 *

1.25 min after recovery. The gait of the animal became apparently.norrnél by

27.2 + 3.06 minutes.

Physiological observations

Respiration rate (per minute) was 51.49 * 11.72 and 18.43 * 1.80 before
and after premedication respectively and 15.71 + 2.88 at 15 min. after induction
with propofol. There was a significant decrease in respiration rate after

premedication and at 15 min after induction with propofol (p<0.05).
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Pulse rate (per minute) was 124.57 + 7.01 and 85.14 + 6.47 before and

after premedication respectively and 92.86 + 7.82 at 15 min. after induction.
There was significant decrease in pulse rate after premedication (p<0.05) and at

15 min. after induction (p<0.01).

Rectal temperature (°C) was 39.01 * 0.30 and 39.03 + 0.20 before and
after administration of premedication respectively and 38.43 0.35 at 15 min

after induction. The changes were marginal and within normal range.

Heart rate (per/min) was 137.86 % 6.95 and 98.29 + 10.10 before and after
premedication and 112.14 + 9.50 at 15 min after induction. The decrease was

significant (p<0.01) after premedication and at 15 min after induction with

" propofol (p<0.05).

Electrocardiogram

Before premedication

Wandering pacemaker — Wandering pacemaker was noticed in one dog
(B7)

ST segment — ST coving was noticed in two dogs (B2 and B6)
After premedication —

Wandering Pacemaker — Wandering pacemaker was noticed in two

animals (B1 and B2) after premedication.
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Heart rate — Heart rate reduced in all animals after premedication. Sinus

bradycardia was noticed in one dog (B4).

.

QRS - There was increase in the duration of QRS in one animal (B7)
ST segment — ST coving (Fig.4) was observed in two dogs (B2 and B6).

After induction .

Heart rate — There was increase in heart rate from that after

premedication in four animals (B1, B2, B4 and BS) and decrease in two animals

(B3 and B7).

T wave — T wave was greater than % R wave (Fig.5) at 30 mln post

-

N

" induction with propofol in one dog (B6) and the duration was 0.08 sec.

ST segment — ST coving (Fig.5) was seen throughout the period of

observation in two dogs (B2 and B6).

Systolic blood pressure

Systolic blood pressure (mm Hg) was 193.43 £ 12.12 and 176.57 + 16.31
before and after premedication respectively and 202.0 + 16.68 at 15 min. after
induction. There was a significant decrease in systolic blood pressure after

premedication. The value at 15 min. after induction was higher but within normal

range.
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Diastolic blood pressure

Diastolic blood pressure (mm Hg) was 149.0 + 7.27 and 136.0 £ 16.21
before and after premedication respectively and 166.57 + 19.84 at 15 min. after

_induction. The changes were within normal range.

Mean arterial blood pressure

Mean arterial pressure (mm Hg) was 171.21 £ 9.00 and 156.29 £ 16.10

before and after premedication respéctively and 184.29 £ 18.23 at 15 min. after

induction with propofol. The changes observed were within normal range.

Haemogram

Erythrocyte sedimentation rate (mm/30 min) was 8.43 6.45 and 13.57 +

711 before and after premedication and 10.71 + 6.41 at 20 min. after induction

with propofol. There was a marginal increase within normal range.

Packed cell volume (per cent) was 35.14 + 2.98 and 30.86 * 4.26 before

and after premedication and 30.71 * 3.18 at 20 min. after .induction with

propofol. The decrease seen after premedication and at 20 min. after induction

was significant (p<0.05).

Haemoglobin concentration (g/dl) was 11.09 + 0.82 and 8.97 + 090

before and after premedication and 9.17 + 0.63 at 20 min. after induction with
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propofol. The decrease in haemoglobin concentration noticed after premedication

and at 20 min. after induction was significant (p<0.01) respectively.

Erythrocyte count (x 109mm?) was 5.48 + 034 and 471 & 034 before
and after premedication and 4.90 £ 0.35 at 20 min. after induction with propofol.
There was signiﬁcaqt decrease in the count after premedication (p<0.01) and at

20 min. after induction with propofol (p<0.05).

Total leukocyte count (X 10> /mm®) was 18.49 * 3.31 and 16.01 + 2.46

before and after premedicqtion and 18.72 + 3.54 at 20 min. after induction with

propofol.  The decrease seenl after premedication and the increase seen at

- .20 min. after induction was not significant.

Neutrophil count (per cent) was 72.06 £ 1.74 and 68.46 + 1.45 before and
after premedication and 70.61 + 1.61 at 20 minutes after induction with propofol. -

There was a slight decrease in the count after premedication -

and it gradually increased to near normal value at 20 min. after induction with

propofol. The changes were marginal and within normal range.

Lymphocyte count (per cent) was 26.19 + 2.07 and 29.73 + 1.83 before

and after premedication and 27.5 +2.14 at 20 min after induction with propofol.

There was slight increase in the count after premedication then decreased to near

normal at 20 min. after induction with propofol. The changes were marginal and

were within physiological limits.
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Monocyte count (per cent) was 1.0 + 0.39 and 0.89 £ 0.37 before and

51

after premedication and 1.11 + 0.48 at 20 min after induction with propofol. The

changes were marginal and within normal range.

Eosinophil count (per centjwas 0.76 + 0.36 and 0.79 £ 0.49 before and

after premedication and 0,56 £ 0,39 at 20 min after induction with propofol. The

changes were marginal and within normal range.

The changes in basophil count (per cent) were not significant,

Serum constituents

Serum sodium concentration (mEq/l) was 73.60 £ 0.60 and 73.09 £ 0.78

before and after premedication and 72.83 £ 0.55 at 20 min after induction with

propofol. The changes observed were marginal.

Serum potassium concentration (mEq/l) was 2.66 +0.15and 2.63 +0.12

before and after premedication and 2.71 £ 0.11 at 20 min after induction with

propofol. The changes were marginal.

Total serum protein (g/dl) was 71 +0.60 and 7.19 £ 0.66 before and after

premedication and 7.23 + 0.33 on the seventh postoperative day. The variations

observed were marginal and within normal range.
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Albumin/Globulin (A/G) ratio was 0.76 + 0.07 and 0.73 + 0.11 before and

after premedication and 0.66 * 0.08 on the seventh post operative day. The

changes were marginal.
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Table-9. Induction time, duration of anaesthesia and time of recovery after
xylazine-atropine premedication and propofol anaesthesia in Group II

animals (n=7)

Assumption of sternal recumbency after preaﬂaesthetic
medication (min) 1.90 £0.22
Assumption of lateral recumbency after preanaesthetié 4
medication (min) ' 3.40+0.15
Induction dose (mg/kg) of propofol administered 5.04 + 099
Induction time (min.) 3.21 +0.83
Duration of anaesthesid after initial bolus (min.) ' 18.54 + 1.64
Average incremental dose of propofol (mg/kg) administered 2.98 + 0.50
. Avprage duration of anaesthetic effect of incremental.dose 16.85 4271
(min.)
Rejection of endotracheal tube after last bolus (min.) 22.89 +3.95
Head lifting after recovery (min.) 2.29+0.46
—:&—ssumption of sternal recumbency after recovery (min.) 85+1.18
Standing after recovery (min.) 209+1.25
Walking after recovery (min.) 272+ 3.06
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of administration of propofol with xylazine-atropine

*x - Significant at 1% level as comp

Table-10.  Effect
premedication on respiration rate, pulse rate, temperature and heart rate
in Group II animals (Mean £ SE) (n=7)
Parameter ~ Before After premedication | 15 minutes after
premedication with xylazine and induction with
atropine propofol
Respiration
(per/min) 51.49+11.72 18.43 +1.80* 15.71 +2.88*
Pulse
(per/min) 124.57 £ 7.01 85.14 £ 6.47* 92.86 £ 7.82**
Temperature . :
(°C) -39.01£0.30 39.03 £0.20 38.43 £0.35
Heart rate
“(per/min) 137.86 + 6.95 98.29 +10.10** 112.14 £ 9.50*
* - Significant at 59 level as compared to value before premedication

ared to value before premedication
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55

with  xylazine-atropine

Table-11.  Effect
premedication on systolic, diastolic and mean arterial blood pressures
in Group II animals (Mean + SE) (n=7)
Parameter Before -After premedication 15 minutes after .
premedication with xylazine and induction with
atropine propofol
Systolic blood'
pressure 193.43 £12.12 176.57 + 16.31* 202.0 + 16.68
(mm Hg) '
Diastolic blood
pressure 149.0 £ 7.27 136.0 £16.21 166.57 £ 19.84
(mm Hg) .
Mean blood )
pressure 171.21+£9.00 156.29 + 16.10 18429+ 1823
(mm Hg)

* _ Significant at 5%

Jevel as compared to value before premedication
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Table-12. Effect .of. administration of propofol with xylazine-atropine
premedication on haematological parameters in Group II anirl;)]a]s

(Mean + SE) (n=7)

Before After premedication | 20 minutes after

Parameter
premedication with xylazine and induction with
atropine

e - p propofol
(mmy/30 min) 8.43 £ 6.45 13.57+7.11 10.71 £ 6.41
PCV
(per cent) 35.14 £2.98 30.86 £ 4.26* - 30.71 £3.18%
Haemoglobin * ' \
(g/dl) 11.09£0.82 8.97 £ 0.90** 9.17 £ 0.63**
RBC . .
(x 10%/mm”) 548+034 4.71 +0.34** 490 +0.35*
TLC
(x10%/mm’) 18.49 +3.31 16.01+246 | 18721354
Neutrophil '
(per cent) 72.06+174 | 68.46+%1.45 70.61 £ 1.61
Lymphocyte
(per cent) 26.19 +2.07 29.73 + 1.83 27.5£2.14°
Monocyte
(per cent) 1.0£0.39 - 0.89+0.37 1.11 £0.48
’Eosinophil "
(per cent) 0.76 £ 0.36 0.79 £ 0.49 0.56 £0.39
Basophil 0144013 |  010%0.10 0
(per cent)
" - Significant at 5% level as compared to value before premedication
*k - Significant at 1% level as compared to value before premedication

- Significant at 5% level as compared to value after premedication
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Table-13. Effect of administration of propofol with xylazine-atropine
premedication on the serum biochemical parameters in Group II

animals (Mean * SE) (n=7).

Parameter Before After 20 minutes after | Seventh day
premedication premedication induction with
with xylazine and propofol
. atropine
Sodium
+ + + -
(mEg/1) 73.60 £ 0.60 73.09 £0.78 72.83 £0.55
Potassium
+ +0.12 2.71%0. -
(mEg/l) 2.66 £0.15 2.63 0.1 11
Total *
protein 7.1+£0.60" 7.19£0.66 -- 7.23 £0.33
(g/dD) ' '
A/G Ratio 0.76 £ 0.07 0.73 £0.11 - 0.66 £ 0.08




Table-14. Signs observed during induction, maintenance and recovery in Group II} animals (n=7)

Breath }}old'mg Palpebral Status of Pedal Relaxation of | Relaxation of Seizure like
during reflex eyeball reflex jaw muscles | abdominal movements
induction muscles
Al - + X Abolished Good Good ok
A2 For 20 seconds + XX Abolished Good Good --
| A3 - Abolished | X Abolished Good Good --
A4 For 15 seconds, + X Abolished Good Good kK
HC
AS For 25 seconds, + X Abolished Good Good --
RA '
A6 - + X Abolished Good Good --
A7 -- + X Abolished Good Good -
A8 - + X Abolished Good Good --
HC - Hiccough after second incremental bolus
RA - Respiratory arrest on administration of first increment
+ - Sluggish throughout anaesthetic period
X - Rolled down during induction and remained in that position throughout the anaesthetic period :
XX  -Rolled down and returned to centre on induction, then rolled down and remained there throughout the anaesthetic period
a* %k

- Rigidity and stiffness of forelimb and neck towards end of anaesthetic period; Shivering during recovery
- Shivering towards end of anaesthetic period provided by each incremental bolus

89
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DISCUSSION

The study was conducted in 15 dogs of different breeds of either sex
presented to the clinics of the college for various surgical interventions. These

animals were divided into two groups viz. group I which consisted of eight

apparently healthy dogs presented for elective surgery and group II which

consisted of seven dogs presented for emergency surgery.

All the animals were premedicated with atropine sulphate @ 0.04 mg/kg

body weight IM and gcy_lazine @ 1 mg/kg IM. Ten mihutes after premedication,

general anaesthesia was effected with intravenous injection of propofol and was

 maintained with propofol as and when required.

Evaluation of anaesthesia for surgery included continuous monitoring of
clinical signs, physiological and haematological parameters. In veterinary
surgery, the transformation of the conscious animal to the quiet state of

anaesthesia, duration of anaesthesia and the uneventful, early recovery are very

important for the clinician. Experimental studies of propofol in premedicated

dogs revealed it to be a safe anaesthetic without much side effects. But the

effects of propofol along with xyla!zine'premedication were not much evaluatedl

in clinical surgery. Hence, the observations during anaesthesia and recovery were

studied to evaluate the anaesthietic effect of propofol.
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Observations during Anaesthesia

Response after premedication

Administration of xylazine-atropine premedication brought about sedation
manifested by winking of eyes and incoordination of movements along with

lowering of head and neck in all the animals of both the groups.

The time taken by animals of group II to assume sternal and lateral

recumbency was significantly lesser (p<0.01) than that in group I.

Response after propofol administration

Breath holding for 15 seconds was noticed in animals of group I dﬁring

induction, while it was 15-25 seconds in group II. Hall and Chambers (1987)

observed apnoea extending upto 20 seconds when anaesthesia was induced with
propofol. Watkins et al. (1987) observed apnoea upto 30 seconds when a
calculated bolus dose was administered intravenously and if the same dose wag

administered slowly the apnoea extended from 10 to 40 seconds. David (1992)

observed apnoea period ranging from 28 to 40 seconds when anaesthesia was

induced with propofol in triflupromazine premedicated dogs.

Palpebral reflex was not abolished during induction in both the groups

and it was sluggish throughout maintenance of anaesthesia. Aitkenhead and

Smith (1990) stated that there is a delay in disappearance of the eyelash reflex in

humans, used normally as a sign of unconsciousness after administration of
barbiturates. Eyeball did not maintain the central position on induction of
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anaesthesia and during the maintenance period in both the groups. This was
similar to that observed by Hall and Chambers (1987) where surgical anaesthesia
with continuous intravenous infusion of propofol was associated with downward

rotation of the eyeball so that the pupil was not visible for inspection, and

eyelash reflex was sluggish.

Pedal reflex was abolished in all the animals of both the groups on

induction. Kim et al. (1999) reported the loss of toe-web needle prick response in

xylazine premedicated dogs anaesthetised with propofol.

Jaw muscle tone disappeared on induction. Relaxation of abdominal
5_musc;1es and limbs were good in both the groups. Hall and Chambers (1987) also
reported that relaxation of jaw muscle was good with propofol anaesthesia. Anal

sphincter relaxation was noticed in two dogs of gro;up L

Urination during induction of anaesthesia and dribbling of urine
throughout the period of maintenance weré(observed in two animals of group 1.

Defecation was noticed in one dog during maintenance. These were not

observed in group II. Respiratory arrest occurred in one dog of group II during

administration of incremental bolus. Hiccough was noticed in one dog of

group II after administration of incremental bolus. Persistent coughing, jerky

respiratory movements and hiccough during continuous intravenous anaesthesia

using propofol was reported by Hall and Chambers (1987).
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Seizure like movements observed during maintenance and while in
recovery did not persist long. It ~disappeared after recovery. Similar findings

were also reported by Hall and Chambers (1987).

Ihduction dose

In the present study the induction dose of propofol needed to effect
anaesthesia was 5.09 + 0.59 mg/kg and 5.04 + 0.99 mg/kg in group I and in

group II respectively. There was not much difference in the induction dose
between the groups. Morgan and Legge (1989) induced anaesthesia with 4.50 +

1.53 mg/kg body”,‘yveight, Weaver and Raptopoulas (1990) with 3.60 +
|40 mgkg and David (1992) induced anaesthesia with 5.02 mgkg in

ated dogs. Robinson et al. ( 1995) stated that the induction dose rate of

propofol after xylazine premedication was 3 mg/kg. Morgan and Legge (1989)

reported that when a new anaesthetic is used for the first time, a period of

adaptation and familiarisation is required for developing preferred administration
technique like administration to effect, selection of an appropriate dose rate

based on previous experience and injection as single bolus as quickly as possible

which may further bring down the dose.

Induction time

The time taken for induction of anaesthesia with propofol was 420 +

1.08 min in group 1 animals and 3.21 + 0.83 min in group II"animals. This i

eviously. This concurs with the fact that during

longer than the time reported pr
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the initial trial of a new anaesthetic, 1t will be admmiétéred slowly taking more
time for induction. The animals of group II took less ﬁfne to be anaesthetised
when compared to group I. It may be because of the already compromised state.
Hull (1986) reported that the induction of anaesthesia with propofol wc;uld take
one circulation time. Propofol is a lipid soluble drug, hence the plasma free
fraction concentration would be high and the induction is attained within one to |
two minutes. Ip.'premedicated dogs, the mean induction time is lesser because of .

the adjunct' effect. David (1992) observed one minute for induction of

anaesthesia with propofol in premedicated dogs.

Duration of anaestheﬁié‘after induction bolus

The duration of anaesthesia after initial bolus was 14.03 + 2.04 min in

group I animals and 18.54 + 1.64 in group II animals. There was no significant

difference between the two. The longer duration of anaesthesia can be attributed

to the adjunct effect provided by xylazine. Kim e/ al. (1999) also noticed longer

duration of anaesthesia with propofol when xylazine was premedicated

@ 1 mg/kg 1m than when it was given at the rate of 0.55 mg/kg. Duration of

anaesthesia in animals of group II was more than that of group I and can be

o the lower clearance Of metabolism in an already compromised

attributed t

system. Genevois el al. (1988) observed the duration of surgical anaesthesia in

dogs for a period of 4 minutes 42 seconds in unpremedicated dogs. David (1992)

reﬁorted the duration of anaesthesia of 4 minutes 28 seconds for unpremedicated

9 minutes 30 seconds for premedicated dogs. The shorter duration of

“dogs, and



TN AR "I ATy o e SRR,

64

surgical anaesthesia may be attributed to high plasma clearance (Hull, 1986) and
metabolism into sulphate and glucuronic conjugates of propofol. These metabolic
products have no hypnotic properties (Dundee, 1989). When triflupromazine was
used as a premedicant (David, 1992), the duration of anaesthesia was increased

and may be attributed to the prolonged and intensified action of triflupromazine

as an adjunct to anaesthesia (Jones ef al., 1981).

Average incremental dose

The average incremental dose of propofol administered was 2.78 +

0.45 mg/kg in group I and 298 + 0.50 in group 1I animals. This was almost half

of the induction bolus. This finding was similar to that reported by Morgan and

Legge (1989). The average incremental dose needed by group II was slightly

higher than group L since the group II animals required deeper planes for

prolonged surgical procedures.

Average duration of effect of incremental bolus

The average duration of effect of incrcmental dose obtained in the present

study was 10.04 £ 0.75 min in group 1 and 16.85 & 2.71 min in group II animals.

This was much higher than that_reported earlier by Morgan and Legge (1989)

be due to the increased dose administered and the adjunct effect

and can

provided by xylazine. The increased duration of effect in group II animals

(p<0.05) compared to group [ animals may also be attributed to decreased

clearance 1N sick animals.
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Rejection of endotracheal tube (recovery)

Dogs in group I showed arousal by rejection of endotracheal tube 12.56 +
1.57 min after last bolus while in group II it was 22.89 £ 3.95 min after last

bolus. The arousal.time was higher (p<0.05) compared to group 1. The arousal
time observed by Thurmon e al. (1995) where dogs were premedicated with
medetomidine (@ 15pg/kg) and propofol given iv (@ 2 mgkg) was 24.7 +
3.7 min. Gene‘vois et al. (1988) observed that propofol given as single iv

injection at an average dosage of 8 mg/kg in unpremedicated dogs gave an

average of 4 min 42 sec of analgesia and 7 min 18 sec before the patient began to

raise its head. The early recovery in the unpremedicated group can be attributed

to the less impairment of the motor component and of the higher discriminatory

cerebral functions (Logan ef al., 1985) and to the high plasma clearance (Hull

1986). In the premedicated animals the prolonged duration of recovery may be

attributed to the residual depressive effect of the tranquilizer.

Recovery parameters

" Lifting of head after recovery took 2.41 £ 0.58 min in group I and 2.29 +

0.46 min in group 11 animals. The time taken by animals of group II was slightly

Jesser than that of group L
Animals of group I resumed sternal recumbency by 7.94 £ 1.42 min and

of group 11 by 8.5 % 1.18 min Prolonged time (34.6 + 9.2 min) for resuming of

sternal recumbency was recorded by Thurmon ef al. (1995).
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Animals of group I were able to stand by 14.72 + 1.63 min after recovery
while it was 20.9 % 1.25 min for group IL Standing time observed by Thurmon

et al. (1995) was 38.1 9.2 min. after arousal.

The gait of the animals of group I became apparently normal by 19.69 *

1.55 minutes, while it took 27.2 + 3.06 minutes for group II animals.

Physiological observation

Respiration rate

There was significant decrease in respiration rate in both the groups after

premedication and--at {5 minutes after induction with propofol in both groups.

Peshin et al. (1980) reported decrease in respiratory rate in dogs following IM

administration of xylazine. Kim ef al. (1999) reported significant reduction in

respiratory rate following propofol administration. Genevois et al. (1988)

observed slight respiratory depression following propofol administration in

unpremedicated dogs. But in 104 premedicated dogs with atropine and

acepromazine, Watkins et al. (1987) observed varying degree of changes in

respiratory rate viz. reduction, increase and no change. David (1992) states that

the higher respiratory depression during surgical anaesthesia in tranquilized dogs

is due to the combined depressive effect of propofol and the premedicant.

Pulse rate

oup I, there was only a mild decrease in pulse rate after

In gr

cation, thereafter at 15 min post induction it had increased. In group II |

premedi



67

there was significant decrease in pulse rate after premedication (p<0.05) and
thereafter at 15 min post induction there was a mild increase but still it was
significantly lower than baselin-e value. Watkins et al (1987) reported that a mild
increase in pulse rate could be observed in dogs with slow puise rate during

propofol anaesthesia and decrease in pulse rate in animals with faster pulse rate.

Rectal temperature

There was a slight increase in temperature after premedication in both the

groups. The temperature then showed a decrease 15 min after induction with

propofol in both thé_ groups. David ( 1992) noticed decrease in rectal temperature

after premedication and during surgical anaesthesia with propofol. During

anaesthesia the animals’ ability to control body temperature is reduced and the

animal tend to become ectothermic during anaesthesia (Bushman and Thompson,

1989). The anaesthetics also reduced the basal metabolic rate and peripheral

circulation.

Heart rate

The heart rate was seen reduced after premedication and then increased at

15 min after induction with propofol in both the groups. These changes were not

significant in group I. But the reduction seen after premedication in group II was

highly significant and may be due to the effect of xylazine. The increase seen at
15 min after induction was not significant compared to the value after
premedicaition but was significantly lower than the value before premedication.
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Peshin et al. (1980) also reported significant reduction in heart rate following IM
administration of xylazine in dogs. Kim et al. (1999) reported significant

reduction in heart rate after administration of propofol in xylazine premedicated

dogs.

Electrocardiogram

After premedication
Tachycardia was noticed in three animals of group I after premedication

probably due to the effect of atropine.

There -was decrease in heart rate after premedication in all animals of

group 1L Marked decrease in heart rate with 2™ degree heart block was observed

in two dogs of group I after premedication. Sinus bradycardia was observed in

one dog of group IL

Wandering pacemaker was observed in two dogs after premedication in

group I and II.

Ventricular pre—excitatioﬁ, atrial premature contraction and increase in the

duration of QRS were observed in one dog each after premedication in group I.

ST coving was observed in-one dog of group I and two dogs of group II

after premedication. This can be probably due to the hypoxia caused by the

decrease in respiration.
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After induction

At 15 min post induction, heart rate was greater than the value after
premedication in all animals except one dog in group II. Tachycardia was noticed

in. three dogs. In group II, heart rate was greater than the value after

premedication in four dogs and lesser in two dogs.

" Biphasic and negative T wave was observed at 45 min. In one dog in
Group I, the T wave was greater than % R wave at 60 min and 75 min after

induction wﬁh propofol. In group II, one dog had T wave greater than % R wave

at 30 min post induétion. Duration was 0.08 sec.

ST coving was seen throughout the period of observation in two dogs of

group IL.

The increase in heart rate during anaesthesia can be attributed to the

increased level of carbon dioxide in the blood. The elevation of carbon dioxide in

various stages of anaesthesia could be attributed to the reduction in tidal volume, -

decrease in the ratio of inspiratory time to the total respiratory cycle and decrease

in the functional residual capacity (Goodman ef al., 1987 and Sebel and Lowdon,
1989). Increased carbon dioxide tension stimulates the peripheral chemoreceptor

and vasomotor centres of the meduila which in turn stimulates the sympathetic
activity (Moster é! al., 1969). David (1992) in his study observed elevation of

from the preinduction value followed by decline to normalcy during

heart rate

ry. The increase in heart rate during recovery in premedicated dogs was

recove
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attributed to the prolonged effect of atropine. Anoxia during anaesthesia may

also increase the heart rate.

David (]992) reported that the duration of QT interval to be less in
premedicated group when compared with unpremedicated group of dogs which

could be attributed to a reduction on vagal inhibition by atropine.

Systolic, diastolic and mean arterial pressure

There was reduction in systolic, diastolic and mean arterial blood

pressures in both the groups after premedication. This was followed by an

increase in value 15 min. after induction with propofol in both the groups. Klide
e; al. (1975) and Hsu ef al. (1985) reported an initial increase in blood pressure

followed by a decrease with intravenous administration of xylazine with and

without atropine. ‘Brussel ef al. (1989) observed significant decrease in systolic

and diastolic pressures with propofol. A fall in blood pressure during the first
four min. after propofol anaesthesia was observed by Grounds et al. (1985),

Andreev et al. ( 1988) and Dundee and Wyant (1988). But according to David

(1992), there was 1o change in diastolic pressure and systolic pressure when
] alone was administered as anaesthetic. But in triflupromazine

propofo
¢ and diastolic blood pressure reduced and became

premedicated group, systoli
stable during anaesthesia. Sebel and Lowdon (1989) stated that although the

dose of propofol decrease

versed this decline, to return to the pre-induction

. Juction d the arterial pressure, the sympathetic
m .

stimulation of intubation 1€

- haemodynamic Stafus
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Haemogram

Erythrocyte sedimentation rate

Erythrocyte sedimentation rate showed a decrease after premedication in‘
group I and an increase in group II. In both the groups there was decrease at
20 min after induction with propof;c;l. Sear ef al. (1985) observed fall in
haemotocrit value without significant change in erythrocyte sedimentation rate.

David (1992) also found similar result with propofol anaesthesia.

Packed cell volume

In group I, packed cell volume showed a significant decrease after

p;emedication and an increase at 20 min after induction with propofol. The

increase was highly significant though the value was lower than the value before

premedication. In group II the PCV showed significant decrease both after
premedication and at 20 min after induction with propofol. Peshin ez al. (1980)
reported slight reduction in PCV with xylazine administration in dogs. David
(1992) observed decrease in PCV during anaesthesia with propofol. The

reduction may be attributed to the corticosteroid response evinced by propofol

(Glen ef al. 1985).

Haemoglobin concentration

In the present study there was decrease in the haemoglobin concentratiop
edication followed by an increase at 20 min after induction wit, |

after prem

| in both the groups. David (1992) did not find any significant change in

. propOfO
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haem 1 ion i :
oglobin concentration in various stages of propofol anaesthesia. Simil
: ilar

finding was reported by Peshin ez al. (1980) with xylazine and Sears et al. (1985)

with propofol.

Erythrocyte count

In the present study the total erythrocyte count showed a highly
significant decrease following premedication. It was followed by an increase at
a

20 min after induction with propofol. Peshin e al. (1980) reported reduction in

the total erythrocyte count following xylazine administration in dogs. Sears e al

(1985) reported that propofol could induce anaesthesia with a fall in haematocrit
value without significant fall in total erythrocyte count. According to Dawd

(1992) the mean total erythrocyte count reduced during anaesthesia.

Total leukocyte count

There was decrease in the total leukocyte count in both the groups after

premedlcatlon It was then followed by an increase to the value before

premedication in both groups. Peshin e al. (1980) observed sllght reduction in

ocyte count following xylazine administration. Sears et al. (1985) and

total leuk

David (1992) reported that
propofol anaesthesia. Kim et al. (1999) observed that there is no

there was no significant change in total leukocyte

count following
ant change in the TLC m xylazine premedicated dogs anaesthetised with

signific
propofol.
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Differential leukocyte Count

Neutrophil count was significantly high (p<0.01) both after premedication
and at 20 min after induction with propofol in group I. In group II l;here was a

slight decrease following premedication followed by an increase 20 min after
propofol.

There - was significant reduction in the lymphocyte count after
premedication in group I followed by slight increase -after induction with
propofol, but it was still lesser than the value before premedication. In group II

there was increase ‘in count after premedication followed by decrease after

induction.

Eosinophil count showed significant refiuction after premedication.

Changes in monocyte and basophil counts were not significant.

Peshin er al. (1980) reported decrease in lymphocyte count with

corresponding increase in neutrophil count following xylazine administration,

David (1992) stated that theré was neutrophilia with corresponding lymphopenia

during propofol anaesthesia. Kim et al. ( 1999) observed no significant change in
TLC with xylazine-propofol anaesthesia in dogs.

Serum constituents

There was increase in the serum sodium concentration both afier

medication and after induction with propofol in group I. But in group II there |
pre

decrease in sodium and potassium concentration after premedication

* was slight
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followed by an increase 20 min after induction with propofol. Peshin e al.
(1980) observed mild increase in serum sodium and decrease in serum potassium

after xylazine administration in dogs.

An increase in total protein was observed after premedication in both the
groups. The AlBumin/GIobulin ratio was seen decreased after premedication but
it was not significant. On the seventh day, all values had returned to baseline.
"Kim et al. (1999) also observed significant increase in total protein and albumin
after anaesthesia with xylazine énd propofol in dogs. But David (1992) observed

no change in total serum protein in different stages of propofol anaesthesia in

dogs.
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SUMMARY

The study was conducted in 15 dogs of different breeds of either sex,
presented to the clinics of the college for various surgical interventions. These

animals were divided into two groups viz. group I, which consisted of eight

apparently healthy dogs, presented for planned surgery and group II, which

consisted of seven dogs presented for emergency surgery.

All the animals were premedicated with atropine sulphate @ 0.04 mg/kg

body weight IM immediately followed by xylazine @ 1 mg/kg body weight IM.

Ten minutes later, general anaesthesia was induced with intravenous

administration of one percent solution of propofol “to effect” and maintained by

incremental dose(s) of propofol as bolus injection(s).

Administration of xylazine-atropine premedication brought about sedation

manifested by winking of eyes and incoordination of movements along with

Jowering of head and neck in all the animals of both the groups.

The time taken by animals of group II to assume sternal and laterg]

recumbency was significantly lesser (p<0.01) than that in group L.

Breath holding for 15 sec Was noticed in animals of group I during

induction, while it was 15-25 sec in group I

abolish during induction in bot,h. the groups and it

Pélpebral reflex did not
the maintenance period. Eyeball did not maintain the

Wwas sluggish throughout
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central position on induction of anaesthesia and during the maintenance period in

both the groups.

Pedal reflex abolished in all the animals of both groups on induction. Jaw
muscle tone disappeared on induction. Relaxation of abdominal muscles:and

limbs were good in both the groups. Anal sphincter relaxation was noticed in two
dogs of group L.
Two animals of group I urinated during induction of anaesthesia and

dribbled urine throughout the maintenance period. Defecation was noticed in one

dog during maintenance period. These were not noticed in group II.

Respiratory arrest occurred in one dog of group II during administration

of incremental bolus. Hiccough was noticed in one dog of group II after

administration of incremental bolus.

The induction dose of propofol needed “to effect” anaesthesia was 5.09 +

0.59 mg/kg and 504 £ 0.99 mg/kg in group I and in group II respectively. There

was not much difference in the induction dose between the groups.

The time taken for induction of anaesthesia with propofol was 420 +

1.08 min in grovp [ animals and 3.21 £ 0.83 min in group II animals,

on of anaesthesia after initial bolus was 14.03 + 2.04 min ip

The durati

and 18.54 £ 1.64 in group II animals.

group I animals
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The average incremental dose of propofol administered was 2.78 +

0.45 mg/kg in group I and 2.98 £ 0.50 in group II animals.

The average duration of effect of incremental dose obtained in the p
~ resent

study was 10.04 + 0.75 min in group I and 16.85 + 2.71 min in group II animal
als.

Dogs in group I showed arousal by rejection of endotracheal tube 12.56 +

1.57 min after last bolus while in group II it was 22.89 + 3.95 min after last
: - las

bolus.
Lifting of head after rejection of endotracheal tube took 2.41 * 0.58 min

in group I and 5 29 + 0.46 min in group 1I animals.

Animals of group I resumed sternal recumbency by 7.94 £ 1.42 min and

~ of group I by 8.5+ 1.18 min.

Animals of group I were able to stand by 14.72 £ 1.63 min after recovery

while it took 20.9 £ 1.25 min for group IL

The gait of the animals of group I became apparently normal by 19.69 +

1 55 minutes, while it took 27.2 % 3.06 minutes for group I animals,

There Was significant decrease in respiration rate in both the groups afier

premedication and at 15 minutes after induction with propofol in both groups,

1 group I there was only a mild decrease in f)ulse rate afier

thereafter at 13 min post induction it had increased. In group II

premedication’
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there was significant decrease in pulse rate after premedication (p<0.05) and

thereafter at 15 min post induction there was a mild increase but still it was

significantly lower than baseline value.

There was a slight increase in body temperature after premedication in

 both the groups. Fall in body temperature was observed 15 min after induction
with propofol in both the groups.
The heart rate reduced after premedication and then increased at 15 min

after induction with propofol in both groups.

Tachycardia was noticed in three animals of group I after premedication.

' There was decrease in heart rate after premedication in all animals of group II.

Marked decrease in heart rate with 2" degree heart block was observed.in two

dogs of group I after premedication. Sinus bradycardia was observed in one dog

of group 1L

Waﬁdering pacemaker was observed in two dogs after premedication in
group I and II.

was noticed after premedication in one dog of

Ventricular pre-excitation

up I Atrial premature contraction was noticed in one dog of group I, after
group =

Increase in the duration of QRS observed after premedication in

prernedication.

one dog of group L



T ETEITRETT NS e

79

ST coving observed in one dog of group I and two dogs of group II after

premedication. The dogs of group II already had ST _Covmg -

premedication.

At 15 min post induction, heart rate was greater than the ‘afier
premedication value in all animals except one dog in group II. Tachycardia was
noticed in three dogs of group I after induction. In group II, heart rate was

greater than the value after premedication in four dogs and lesser in two dogs

after induction.

T wave was biphasic at 45 min. and negative and more than % R wave at
60 min. and 75 min. after induction in one dog of group I. T wave was greater

than % R wave ard of 0.08 seconds duration at 30 min. post induction with

propofol in one dog of group II.

ST coving was seen throughout the period of observation in two dogs of

group IL.

There was reduction in systolic, diastolic and mean arterial blood
groups after premedication. But 15 minutes after induction

pressures in both the

| there was an increase above the before premedication value in both

with propofo

the groups.

Marginal decrease in the erythrocyte sedimentation rate was noticed in the
th after premedication and induction, while in group IT there

animals of group Ibo
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was marginal increase after icati
premedication followed by sli
y slight decrease aft
er

induction.

In group I \% W
p I, packed cell volume sho ed a significant decrea fte
" se a
remed 1 fol. T r
p ication and an increase at 20 min after induction with p
' ropofol. The
increase was highly significant but w ti th fore
as still lower than the be n
re premedicatio

]. . W i i

and at 20 min after induction with propofol.

There was de in t
CT 1
ease in the Haemoglobin concentration after premedicati
cation

followed by an increase at 20 min after induction with propofol in both
. oth the

groups.

The total erythrocyte count showed a highly significant de
. crease

following premedication. It was followed by an increase at 20 min aft
. ' 1n er

induction with propofol.

There was decrease in the total leukocyte count in both the groups aft
after

followed by an increase to before premedication val
. ue

premedication. It was then

in both groups.

Neutrophil count was s_igniﬁ_cantly high (p<0.01) both after premedicati
ation

induction with propofol in group I. In group II there w
as a

and at 20 min after

¢ following premedication foilowed by an increase 20 min aft
er

slight decreas

propOfOI.
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There was significant reduction in the lymphocyte count afte

T
premedication in group I followed by a slight increase after induction with
propofol, but it was still below the value before premedication. In group 1I there

was increase after premedication followed by decrease after induction, but it wa;s

above the value before premedication.

Eosinophil count showed significant reduction after premedication

Changes in monocyte and basophil counts were not significant.

There was increase in the serum sodium concentration both after

premedication and after induction with propofol in group 1. But in group II there
was a slight decrease in sodium and potassium concentration after premedicéﬁon

followed by an increase 20 min after induction with propofol.

An increase In serum total protein was observed after premedication in

both groups. The Albumin/Globulin ratio was decreased after premedication,

though not significant. On the seventh day all values had returned to normal.

Based on the observations, the following conclusions could be drawn:

Atropine and xylazine were found to be a good preanaesthetic for propofol

anaesthesia in dogs.
der atropine-xylazine premedication provided smooth

induction of anaesthesia and was safe for maintenance of sufficient

n with incremental doses for surgery in both healthy ang.

duratio

romised animals.
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Abolishment of palpebral reflex and position of eye ball could not be

taken as a criteria for assessing the depth of anaesthesia with this
combination.

There was not much difference in the induction dose between the two
groups of dogs. Average incremental dose of propofol needed worked out

to around half of the induction dose.

Recovery from xylazine-propofol anaesthesia was rapid, smooth and -

uneventful regardless of the number of incremental boli given for

maintenance of anaesthesia.
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ABSTRACT

The study was undertaken to evaluate the anaesthetic effect of bropofol in

. xylazine premedicated canine surgical patients.

Fifteen dogs of different breeds of either sex were divided into two
groups. Group I consisted of eight apparently healthy dogs presented for elective

surgery, and group II consisted of seven dogs presénted for emergency surgery.

All the animals were premedicated with atropine sulphate @ 0.04 mg/kg

weight IM and xylazine @ 1 mgkg IM. Ten minutes later, general

body
avenous injection of 1% w/v propofol and was

anaesthesia was effected with 1ntr

maintained with incremental dose(s) of propofol as intermittent boli as and when

required.

Palpebral reflex was sluggish in both groups during induction and

t the period of maintenance. Eyeball rolled down during induction

throughou

and remained in that position throughout the period of maintenance..
The duration of anaesthesia after initial bolus was 14.03 + 2.04 min. in

54 + 1.64 min. in group IL The average incremental dose of

group I and 18.
ceded was 2.78 + 0.45 mg/kg in group I and 2.98 + 0.50 mg/kg in

propOfOl n
[ The average duration of effect of incremental dose obtained was 10.04

group I
0.75 pmin. in group [ and 16.85 £ 2.71 min. in group I
+U. ’



Animals of group I were able to stand by 14.72 + 1.63 min. after recovery
while it was 20.9 £ 1.25 min. in group II. The gait of the animals of group |

became apparently normal by 19.69 + 1.55 minutes, while it was 272 +
3.06 minutes in group II animals. |

Respiratidn rate showed significant decrease in both the groups after
premedication and at 15 minutes after induction with propofolv. Pulse rate and
heart rate decreased after premedication and increased on induction with

propofol. Electrocardiographic changes were transient. There was decrease in

haemoglobin concentration after premedication, which increased on induction in

both groups. Total erythrocyte count decreased on premedication and increased

on induction. Total leukocyte count decreased after premedication followed by
an increase after induction. Neutrophilia was observed both after premedication -

and on induction with propofol in group I, where as in group II neutrophil count

showed a decrease on premedication which increased after mdﬁcﬁon.
Lymphocyte count decreased after premedication and increased after induction in
group I But in group II lymphocyte count showed an increase aﬁer

premedication, which decreased on induction of anaesthesia. -

Serum sodium and potassium concentrations, total serum protein content
and albumin/globulin ratio did not show any significant change during the study..
ofol under atropine-xylazine premedication was found to be an

Prop
ye and safe anaesthetic for.induction and maintenance of anaesthesia for

effecti
ry in poth healthy and compromised dogs with less side effects.

surgé





