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1. INTRODUCTION -

Anaesthesia is an inevitable part-of surgery. This is true, especially
in veterinary practice where patients require proper control-and restrain.
The practice of veterinary anaesthesia in the earlier-times was primarily of
the use of barbiturates intravenously or diethyl ether by facemask for
induction and maintenance in small animals. Although good results in
terms of anaesthesia were provided, undes,irab.le side effects accompanied
these agents. These side effects of existing anaesthetics led to a ‘centinuing
need for improving the‘quality of anaesthesia by the use of more effective |
and less toxic agents and thereby improving the method of administration
of such agents. Total intravenous anaesthesia was one such technique, but
has a few side effects. The induction and maintenance of anaesthesia by
this method is advantageous for practitioner, especially when acting as
surgeen-anaesthetist, as it is ‘easy to administer and require mlmmum

apparatus..

Now-a-days Veterinarians often use xylazine-ketamine combination
to produce general anaesthesia for caesarean section in dogs. = But as
reported by Navarro and Fnedman (1975) ketamine often produces °
depressant effect on puppies. It has been reported that the likelihood of all
puppies born alive is increased if propofol.is part of anaesthetic protocol
(Robertson and Moon, 2003).

Propofol (2, 6-diisopropyl phenol) an a]kylphenol derivative was
reported as an ultra short acting anaesthetic to have desirable anaesthetic
profile in animals without much side effects. It is available as one per. cent

preparation in an emulsion of soyabean oil, glycerol purlﬁed egg
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| -phosphatide and sodium hydroxide and is-marketed under the &ade name
“Profol” (Claris Lifescience Ltd., Gujarat).

Propofol is often referred to as the “milk of amnesia” due to its
milky white colour. Propofol is a sedative-hypnotic anaesthetic. Propofol
produces a rapid onset of _anaes_thesia with ultra sh(;rt duration of action and
quick and smooth recovery. Propofol lacks cumulative effects on
continuous administration (Morgan and Legge, 1989). These qualities of
propofol make it attractive for its use in small animal veterinary practice,
eépeci‘ally in caesarean sections, where the primary objective is.-to briﬁ'g the
patient to full consciousness at the earliest so that it can take caré of the

puppies thereby reducing the chance of puppy mortality.

The study is intended to evaluate the beneficial effects of leazine
and Xylazine-ketamine' premedication on propofol anaesthesia for

caesarean section in dogs.



 Review of Literature
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2. REVIEW OF LITERATURE

2.1 PROPOFOL

Hall and Chambers (1987) used propofol fdr the induction and
mainfenance of general anaesthesia in dogs. Propofol was administered at a
dose rate of 3 mg/kg body Weight as an intravenous bolus injection over a
period of 20 seconds for induction and the calculated mean induction dose
was found to be 4.89 mg/kg body wéight. Anaesthesia was maintained by
intraver{ous injection at an infusion rate of 0.4 mg /kg/ minute. A fall in
respiration rate was observed durin.g'induction. There was no evidence of
phlebitis or thrombosis ‘of vein in any of the dogs within 24 hours of .
infusion. In a few dogs persistent coughing ‘until the removal of
endotracheal tube, jerky respiratory movements throughout anaesthesia,

shivering during inspiration and vomiting during recovery were observed.

Watkins et al. (1987) d‘ur,ing their initial trials of anaesfhesia,
propbfbl was administered intravenously at the dose of 7.5 mgkg
bodyweight for the induction of anaesthesia. But during later trials
propofol was administefed in smaller initial doses followed by small
incremeéntal doses for the inducﬁon’of anaesthesia. The respiration rate wﬁs
.variable and pulse rate was not consistent. The most useful feature of _
pfopofol anaesthesia noticed was.the rapid excitement free .fécovéry of
unpremedicated dogs, irrespective of the duration of anaesthesia. The
recm./ery time was 22.00 + 11.00 miputes in unpremedicated dog while it

was 25.00 =+ 13.00 minutes in dogs premedicated with acepromazine.

Bearley et al. (1988) administered propofol for the induction of

anaesthesia in cats and reported smooth induction but rapid administration



resulted in a period of apnoea up to 30 seconds which resolved
spontaneously. The bronchomotor tone and gastrointestinal motility was
seen unaffected. There was no significant variation in heart rate. The
recovery Was remarkably smooth' though clinical signs like retching,

sneezing and pawing of the face were observed.

Morgan and Legge (1989) evaluated the efficacy of propofol as
inducing agent in halothane anaesthesia in dogs subjected to caesarean
section and categorized the suitability of propofol as an inducing agent for
caesarean section as good or excellent. It wés reported that propofol had no.
cumulative effects when given répeatcdly to maintain anaesthesia. Rapid

and usually excitement free recovery of the animals were observed.

Weaver and Raptopoulos (1990) used propofoi for the induction of
anaesthesia in both unpremedicated and medicated dogs. The induction and

recovery were free of excitement, apnoea, vomiting and retching.

Robertson et al. (1992) reported that the volume of 'packed red cells
and total plasma proteins were unaffected by propofol administration.
Tremors in the limbs during induction and opisthotonus during recovery

accompanied by forelimb paddling were noticed in a few dogs.

Watney and Pablo (1992) administered propofol with and without
acepromazine premedication for the induction of anaesthesia in dogs and
the median effective dosage (EDsg) of propofol was found to be 2.2 mg/kg
bodyweight in premedicated dogs and 3.8 mg/kg bodyweight in
unpremedicated dogs. The signs of excitement were observed only in a few

dogs.



Smith et al. (1993) observed rapid induction of anaesthesia with
propofol on dogs and reporfed apnoea as the frequent adverse effect. It was )
rep‘orted that the frequency and dur_ation of apnoea were not inﬂuenéed by
the preanaesthetic regimen, but it was observed that slow injection could

avoid apnoea.

" Thurmon and Tranquilli (1995) carried out studies in healthy female
beagle dogs. It was observed that the dogs given 2 mg/kg bodyweight
pr'opofoil intravenously . did nbt .become recumbent but Wére ataxic.
-Propofol (2. mg/kg bodyweight intravenously) induced only a minimal
clinical anaesthetic response in unpremed1cated healthy beagle dogs. When
the propofol dose was increased to 4 mg/kg bodyweight, all dogs °
immediately became recumbent, however, endotracheal intubation could
not be-achieved. Endotracheal intubations in unpremedicated dogs require
a dose of propofol ranging from 5.95 mg/kg bodyweight to 6.55 mg/kg
bodyweight. Apnoea did not occur in any of the dogs though there was

mlld to modcrate respiratory depressmn

AFux.lkquist et al. (1997) recommended general anaesthesia ind_ucéd
with propofol and maintained wifh isofturane for performiﬁg caesarean
éecti‘on in dogs. It was also stated thaf spfvival rate fof puppies delivered
by caesarean section performed on dam under general anaesthesia was -
higher for dams induced with. propofol than for dams mduced with

thlopental sodlum

Bufalari et al. (1998a) stated that propofol should be administered to
effect, after selecting an -appropriate dose based premedication,

‘temperarment of patient and speed of injection.



Bufalari ef al. (1998b) suggested that anticholinergic premedication
is unnecessary in healthy dogs receiving propofol anaesthesia. .Bfady:c‘ardia
and excessive salivation were not typically observed. It was stated that the
use 6f tranql_li]izcrs and sedatives reduced the propofol dosage needed for

the induction of anaesthesia.

" Muir and GadaWski (1998) ‘stated that propofol is metabolized by
the liver and possibly by extra hepatic pathways to inactive conjugates that
are excreted mainly in the urine. Respiratory depression and apnoea were
notlced in beagle dogs as the potentlal adverse effects after 1ntravcnous
admlmstratlon particularly when administered at rapid rates of infusion.
The apnoea in dogs following propofol was found dose dependent. The
haematological and biochemical \;alue did not change and wefe within the
normal limits at all times throughout the period of anaesthesia. There was
decrease in rectal temperature throughout the anaesthesia period. The
decrease i in body temperature during propofol anaesthema was attributed to
.decreases in skeletal muscle tone and the shlvermg threshold
vasodilatation, and impairment of thermoregulatory control. Propofol
induced dose related depression of the central nervous and cardio-

respiratory systems.

_Quéindt et al. (1'998) comj)ared the cardio réspiratory and anaesthetic -
effects of propofol and thiopenial in dogs. Apnoea and respiratory
depressxon were the major adverse effects associated w1th both the drugs,

but recovery was more rapid with propofol

. Short and Bufalari ‘(1999) reported the dose of propofol for
induction of anaesthesia in unpremedicafed dogs as 6 to 8 'mg/kg
bodyweight intravenously. Muscle relaxation and the degree of analgesia

produced were only suitable for minor diagnostic procedures and hence the



uses of potent sedatives/analgesics were recommended for performing

surgical procedures.

Sooryadas (2001) studi.ed. the clinical . evaluation of propofol
anaesthesia with xylazine premedication in dogs and found the anaesthetic
regimen effective and safe for induction and maintenance. of anaésthesia

for sﬁrgery, in both healthy and coinpromiséd dogs with fewer side effects.

Moon-Masset aﬁd Erb (2002) reported that the use of propofol for
caesarean section was associated with better puppy vigor .than with

thiopentone or thiamylal.

- "Venugopal er al. (2002) reported a significant decrease in rectal
iemperafure respiration rate, ‘total leukocyte count, haemoglobin
concentration and volume of packed red cells followmg the propofol

;admmlstratlon with and w1thout premedication. -

. Bayan et al. (2002) studied biOCheﬁical and haematologi'cal. changes
during propofol anaesthesia in canines and found non-insignificant
decrease in haemoglobin level, total erythrocyte count and total leukocyte
count. No significant change in dlfferentlal Ieukocyte count was observed
throughout the period of study. The total serum protein levels were within.
the normal physiological limits indicating that the effect of propofol on-.'
liver was minimal or. absent. It ‘was concluded that propofol could be

considered as a safe intravenous anaesthetic for dogs.

Robertson and Moon (2003) reviewed the anaesthetic management
for caesarean section in bltches and opined that the likelihood of pupples ‘

born alive is increased if propofol or 1soﬂurane is a part of anaesthetic -
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protocol. It was also reported that propofol was associated with better =

puppy vigor than thiopentone or thiamylal.

Luna et al. (2004) reported that puppies delivered from the bitches
anaesthetised with propofol showed less neurological depression than
puppies delivered from bitches anaesthetised with midazolam or ketamine

and more respiratory depgeséion than with thiopentone.
2.2 XYLAZINE AND KETAMINE

. Moye et al. (1973) conducted studies in dogs and cats and reported
that when used alone, xylazine produced a state of relaxation which was
adequate fbr performing minor surgical procedures. The strongest analgesic
effects lasted for 15 to 30 minutes post injection, and the sedative effects

lasted for up to three hours post injection.

Klide et al. (1975) reported subjective sedative effects like lying
down, lack of response ;to environment, medial rotation of eye ball and -
prolapse of nictitans in dogs following the administration of xylazine. The
'drug- did not produce any effect on respiratory functions but it did produce
changes in the blood pressure, heart i'ate, cardiacA output and cardiac

rhythmicity.

According to Navarro and Friedman (1975), xylazine (0.5-1 mg/lb
bodyweight) was found not to aepresé the puppies delivered by caesarean
seétibn, but administration of ketamine hydrochloride in xylazine sedated
prégnant dogs resulted in the depréséion of puppies. Hence they preferred
xylazine in conjunction with local infiltration with 2% lidocaine to allow .

surgical delivery of pups and administration of ketamine hydrochlbride



(10 mg/Ib bodyweight), after tﬁe uterus was emptied, for the_'ﬁteriﬁe and

abdominal ciosure.

‘Manziano and Manziano (1978) reported that augmentation of
muscle relaxation and prolongatlon of anaesthesia was possible with the
administration of ketamine in combination of thiamylal sodium, morphine,
xylazine, or acepromazine. It was also reported that ketamine had no
cumulative effect when it is administeréd intravenously in small doses. No

convulsions were seen in dogs younger than six months of age.

,Pcshin et al. (1980) obsefved transient Brz;ldycardia and decrease in
respiratory rate in dogs following intramuscular injéction of xylazine at the
dose‘ rate 6f 3 mg/kg bodyweight. Ther'e was slig.ht' de.crease- in total
erythrocyte and leukocyte counts, packéd cell volume and h_aerﬁoglobin .
concentration. There was decrease in lymphocyte count with subsequent
increase in neutrophil count following xylazine administration. Significant
increase in blood glucose,‘mild.increase in 'se.rum, sodium and decrease in

potassium and chloride concentrations were also observed.

Wright (1982) reported ketamine alone had not proven useful in
dog, priniarily because of increased muscle rigidity and. occasional -
convulsions, but found effective in combination with drugs like xylazme

acetylpromazine, promazme ete.

_  Sharma et al. (1983) studied the effect 6f xylazine on thibpcntal '
sodium anaesthesia in atropine ﬁremedicated dogs and observed decrease
Ain héaft and respiration rates, mean arterial pressure and body temperature.
Decreases in total erythrocyte and leukocyte counts, packed cell volume

and haemoglobin concentration were also observed.
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Hall (1985) opined that premedication is the term used to describe.
the medication given immediately before anaesthesia to ‘make the
?maestheiic; period safer and more comfortable for the animal and to
si'mplify the tasks of the anaesthetist. Atropine may be given i.m., i.v.or s.c. |
at the dose rate of 0.02-0.1 mg/kg bodyweight. Xylazine can pfoducé deep
sedation with centrally induced muscle relaxation, but side effects include
Bradycardia, cardiac dysarryhthmias; retching and vomiting. The
prolonged sedation may give rise to hypothermia, if measures are not taken
to maintaiﬁ body temperature. Xylazine reduced the rigidity produced by
the dissociative agent ketamine, used to inducé anaesthesia. For this
purpose, it is administered intramuscularly in the doses of 1.0-3.0 mg/kg

bodyweight.

.Has'kins et al. (1985) with the administration of ketamine alone,
observed an unsatisfactory anaesthesia for surgical procedures in dogs. One
Abf the dogs exhibited brief. tonoclonic seizures after ketamine
administration. Muscle tone was extreme and exuberant spohtaneous
movements were virtually continuous after about 15 minutes. Hence it was
recommended to use adjunctive sedative or tranquilizer for premedication
when ketamine is used since ketamine is a cardiovascular and metabolic
stimulant. There was an increase in the rectal temperature after ketamine.
administration in dogs and attributed it to the increased metabolic and

muscular activity duriﬁg ketamine anaesthesia.

‘Haskins e al. (1986) observed better muscle relaxation and' less
salivation with xylazine-ketamine combination compared with ketamine
alone. The time to ultimate recovery was similar between xylazine-

ketamine and ketamine alone.
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Hikasa er al. (1989) observed that intramuscular injection of
xylazine induced dose dependent vomiting as therc was an increase in the

number of bouts of vomiting in cats as the dose increased.

Moens and Fargetton (1990) observed that respiratory rate
decreased immediately after injection of xylazine-ketamine but reached

premedication values after two hours,

Thiruthalinathan er al. (1995) opined that dissociative anaesthesia
was characterized by analgesia, dissociation from consciousness
awareness, intact laryngeal and pharyngeal reflexes, normal or increased
muscle tone, cardiac stimulation and respiratory depression. A major
advantage of these agents was their tendency to cause excitement, muscle
rigidity, convulsions and unpredictable recoveries. Xylazine is a sedative,
analgesic and muscle relaxant effective in a wide range of species. The use
of xylazine-ketamine combination reduced the side effects of ketamine
while retaining its anaesthetic properties. It was also reported that

.conwlsioné, muscle rigidity and saliyation were observed in wild canines
under captivity when treated with ketamine at the rate of 8.25-18 rﬁg/kg,
im. But the wild canines (wild dogs, wolf, jackals) treated with xylazine-
ketamine combination did not show any such effects and showed better

sedation, good muscle relaxation and faster recovery.

Thurman et al. (1996) observed muscle rigidity, salivation and

convulsion in dogs during ketamine anaesthesia.

Sharma et al. (1997) reported a nonsignificant fall in rectal
temperature and respiratory rate in dogs following xylazine-ketamine

anaesthesia.
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Singh et al. (1997) observed a nonsignificant alteration in plasma
biochemistry in dogs during and after the administration of atropine-

xylazine-ketamine anaesthetic combinétior;.
2.3 -GLYCOPYRROLATE

Watney . et al. (1987) reported that with premedieatiori of the"
anticholinergic drugs .l_ike atropine sulphate, hyoscine and glycopyrrolate,
the salivary secretions were reduced but .compafing the prerhedication
effect of atropine sulphafe, hyoseine and glycopyﬂ'olate, the cardiovaseular
stability and effective reduction in salivation produced by glycopyrrolate
.proved to be significant advantages when administration of antimuscarinic
agent is considered heeessary and ~reperted that aﬁopine sulphate and
hyoseine produced a tachycardia followed by a fall in pulée rate, but

glycopyrrolate maintained pulse rate at the same level throughout.

Smith et al. (1993) “observed that preanaesthetic treatmeént with
glycopyrrolate attenuates the hypotensive effect. of propofol .in human
beings through peripheral .effeets,. on systemie vascular resistance and

glycopyrrolate therefore may be beneficial as a preanaesthetic agent.

. Robertson and Moon (2003) reported that though glycopyrrolate is
indicated for alleviating bradycardia temporarily in bitches, it ‘will not
result in unnecessary foetal tachycardia since it could not erdss the -

plaeental barrier.
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3. MATERIALS AND METHODS

The anaesthetic study was conducted in twelve female dogs of
different breeds subjected to caesarean section at the Veterinary College
Hospitals ' at Mannuthy and Kokkalai. All the dogs were clinically
examined and were randomly divided into two group’s viz. Group I and
Group II, each consisting of six dogs. They were serially numbered from

1to 6.

To all the dogs glycopyrrolate’ (Plate 1) at the dose rate of 0.0]
mg/kg bodyweight was administered intramuscularly, 15 minutes prior to

the administration of preanaesthetic drug(s).

The trials were carried out as given under:

Group I

Xylazine2 (Plate 2) at the rate of 0.5mg/kg bodyweight was
administered intramuscularly for premedication. Fifteen minutes later,
propofl’ol3 (Plate 3) 1% emulsion was administered by intravenous bolus
injection for the induction of general anaesthesia. Thereafter, 20 ml 1%
propofol emulsion was mixed with 180 ml of normal saline solution (i.e.
1 ml contains 1 mg propofol) and was administered intravenously at the
dose rate of 6 drops/kg/min (0.4mg propofol/kg/min.) for maintenance of

anacsthesia till the surgical manipulations were completed (Plate 4).

1. Pyrolate - Neon Laboratories Ltd., Thane, Maharashtra.
2. Xylaxin - Indian Immunologicals Ltd., Hyderabad.
3. Profol - Claris Lifesciences Ltd., Ahmedabad.
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Group II

Xylazine at the rate of O.5111g/kg and ketamine’ (Plate 2) at the rate
of 2.5mg/kg bodyweight was administered intramuscularly as a combined
injection for premedication. Fifteen minutes later, propo