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1. INTRODUCTION

The development in surgery is closely linked with the progress in
anaesthesiology, both in men and animals. General anaesthesia is preferred to any
other anaesthetic techniques, since it facilitates the refinement in surgical

intervention.

In veterinary practice, injectable anaesthetic technique is more preferred
due to the inherent peculiarities of animal patients, and the ease of administration
of drugs without the need of any sophisticated equipment and facilities.
Commonly, drug combinations are being used for the induction and maintenance
of anaesthesia, since it reduces the dose requirement and side effects of individual
drugs. Now-a-days an injecfable ‘anaesrthetic regimen with a combination of
xylazine and ketamine became very popular and commonly used for short
duration surgical procedures. The potential risks of these drugs are being
eliminated by adjusting the dose, considering the health status of the patient (Hsu
et al., 1985) and with the concurrent use of anticholinergics, like atropine
(Watney et al., 1987) and glycopyrrolate (Robertson and Moon, 2003), and
midazolam (Tranquilli ez al., 1990).

Xylazine resembles tranquilizer in activity producing sedative, analgesic
and muscle relaxant effects (Sharma er al, 1983). It has particularly marked
hypnotic action on the central nervous system leading to general muscle
relaxation which supplements the state of sleep and freedom from pain, but side
effects include bradycardia, cardiac arthythmia, retching and vomiting (Hall,
1985).

Ketamine is a dissociative anaesthetic; it can be administered as a sole agent
in dogs, for anaesthesia of short to moderate duration or for induction before
gaseous anaesthesia. Ketamine causes marked muscle rigidity and is usually
administered in conjunction with either an oj-agonist such as xylazine or a

benzodiazepine such as diazepam (Maddison et al., 2002).
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Midazolam is a new benzodiazepine agonist that has got rapid onset of
action and safe for critically ill patients (Koc et al., 2002). Midazolam in
combination with ketamine provides smooth induction of anaesthesia and
facilitate easy endotracheal intubation, since it abolishes the swallowing reflex
(Hellyer et al, 1991). Because of adva}ltages like rapid onset and cardio
stimulatory properties, ketamine-midazolam combination has been recommended

for general anaesthesia (Jacob»son and Hartsfield, 1993b).

Natural anticholinergic agents like atropine sulphate or synthetic
anticholinergic agent like glycopyrrolate are used to reduce the secretions of
salivary gland and mucous glands of the respiratory tract and it also reduces
gastric and intestinal motility. Glycopyrrolate was superior to atropine sulphate

since it reduces gastric acidity and Mendelson’s syndrome in man (Short, 1987).

Maintenance of anaesthesia by use of an inhalant agent has been routinely
used in veterinary surgery. However, one of the main concerns is the progressive
cardio respiratory depression observed with high doses of inhalation agents such
as isoflurane (Steagall et al., 2006). In this situation, a combination of inhalation.
anaesthetic with an injectable anaesthetic is preferred to achieve balanced
anaesthesia, and also it greatly reduces the requirement for the inhalation agent.
Isoflurane is an inhalant anaesthetic of choice for prolonged surgeries especially
in compromised patients. It has got faster induction and recovery, provides
relatively high levels of anaesthesia, marked muscle relaxation and greater
margin of safety. Since there is no ideal anaesthetic drug to produce balanced
anaesthesia, the search for a better combination will continue and use of
injectable anaesthetic for induction and maintenance by inhalation anaesthetics is

goingto be a preférrcd choice for relatively long duration surgeries.
Hence the present study was carried out with the following objectives.

1. To assess the pre-anaesthetic effect of midazolam with glycopyrrolate and

xylazine

~ 2. To evaluate the anaesthetic effect of ketamine and ketamine-isoflurane

anaesthesia with the pre-anaesthetic combination
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2. REVIEW OF LITERATURE

2.1 PREMEDICATION
2.1.1. GLYCOPYRROLATE

Mirakhur et al. (1978) evaluated the preanaesthetic effect of
glycopyrrolate and found that it could produce powerful antisialagogue effect
without undue change in heart rate and the effect was more prolonged than

atropine.

Proakis and Harris (1978) reported that glycopyrrolate, as a muscarinic
receptor antagonist, had the advantage of not crossing the blood brain barrier and
placental barrier, resulting in decreased likelihood of central nervous system and

foetal effects.

Preiss and Berguson (1983) reported that intravenous administration of
glycopyrrolate significantly increaséd heart rate in conscious human cardiac
surgical patients. In increasing the heart rate glycopyrrolate was approximately

twice as potent as atropine.

Hall (1985) reported that glycopyrrolate as an antisialagogue and was five
times potent than atropine with little effect on cardiovascular system. It was also
claimed that due to little central effect it caused less interference with vision than

atropine.

According to Short (1987), glycopyrrolate was superior to atropine in

reducing gastric acidity and consequent Mendelson’s syndrome, in human beings.

Watney ef al. (1987) reported that the cardiovascular stability and
effective reduction in salivation produced by glycopyrrolate proved to have

significant advantage over atropine and hyoscine. It was also reported that



atropine and hyoscine produced tachycardia followed by a fall in pulse rate, but

glycopyrrolate maintained the pulse rate at the same level.

Jacobson et al. (1994) observed significant increase in heart rate, cardiac
index, and significant decrease in stroke index following administration of

glycopyrrolate in dogs.

Dyson and Davies (1999) reported that, dogs with less than 10 kg body
weight were more resistant to the effects of glycopyrrolate and required a higher
dose than the standard (0.01 mg/kg ‘body weight i.v.) to reverse bradycardia in

anaesthetized dogs.

Tranquilli (2001) preferred to use glycopyrrolate as an antisialagdgue to
decrease the effects of excessive vagal tone resulting from traction applied to the
uterus. It was reported that glycopyrrolate could not cross the placental barrier as
readily as atropine and increased the gastric pH decreasing the likelihood of

severe pulmonary pathology following the aspiration of the stomach content.

Robertson and Moon (2003) reported that bfadycardia in bitches, other
than opioid-induced, could be temporarily alleviated with glycopyrrolate at the
dose rate of 0.01 to 0.02 mg/kg" intravenously. It was also reported that
adlﬁinistration of glycopyrrolate would not result in unnecessary foetal

tachycardia since it could not cross the placental barrier.
2.1.2 XYLAZINE

Greene (1972) attributed the hyperglycemia during anaesthesia to
decreased membrane transport of glucose, decreased renal excretion and

decreased glucose utilization.

Moye et al. (1973) reported that when used alone xylazine produced a
state of relaxation which was adequate for performing most minor procedures in
dogs and cats. A transitory decrease in blood pressure, pulse rate, and respiratory

rate was observed during sedation. At high doses emesis had been reported. The



author considered emetic action advantageous, as it empty the stomach, there by

eliminating the possibility of aspiration during surgery and post-operatively.

Yates (1973) reported that xylazine could be used as a good sedative
“along with local anaesthetics. It was suggested that, xylazine could: be used to

perform cesarean section in dogs under local anaesthesia without depressing the

pups.

Klide ef al. (1975) observed subjective sedative effects like lying down,
lack of response to environment, medial rotation of eye ball and prolapse of
nictitans in dogs following the intramuscular administration of xylazine (2.2
mg/kg). Any significant change in arterial pH, PaO2 or Pa CO2 was not
observed. But the heart rate was significantly decreased without significant

change in the aortic blood pressure.

Muir and Piper (1977) reported that following intravenous administration
of xylazine (1.1 mg/kg) in dogs, the mean arterial blood pressure from 94 + 13
increased to 138 + 17 mm of Hg at ten minutes, and there after it decreased to 89

+ 12 and 84 + 14 mm of Hg at 30 and 60 minutes respectively.

Peshin er al. (1980) observed transient bradycardia and decrease in
respiratory rate in dogs following intramuscular administration of xylazine at the
rate of 3.0 mg/kg body wéight. Xylazine caused a decrease in T wave interval and
in the amplitude of ‘P’ wave interval and QRS complex. The PR and QT intervals
decreased during tachycardia 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 erythrocyte and leucocytes count,
packed cell volume and hemoglobin concentration. There was decrease in
lymphocyte count with corresponding increase in neutrophil count following
xylazine administration. Significant increase in blood glucose, mild increase in
serum sodium and, decrease in potassium and chloride concentrations were also

observed.



Wallncr et al. (1982) rcponed that xylazine would be useful for minor
procedures that require total relaxation . and immobilization and need
supplementation with local anaesthetic for surgical procedures. The ma_]or

~ advantage was its prompt antagomsm by 4-aminopyridine and yohlmbme

- Sharma et al. (1983) studied the effect of xylazine on thiopentoneisodiurri
anaesthesia in atropine premedicated dogs and observed decrease in heart rate,
respiration rate, mean arterial blood pressurc and body temperature. Decrease in
eryt_hrocyte and total leukocyte counts, haemoglobin concentration and packed
cell volumes were also obsérved The duratioﬁ ‘of anaesthesia ‘was found'
significantly increased in thiopentone sodxum mduced anaesthesm whcn-

mamtamed with xylazine.

Hsu .et al. (1985) »adminiotered_otropine sﬁlphate (0.04 ing/kg) ‘body
- weight, im) 15 minutes after peotobafbital (14.0 . mg/kg iv) with prior.
administration of xylazine (2..2 mg/kg body weight im) at anoih'terval of 10
minutes. Atropino sulphate :inj-ection did‘not sighiﬁcantly ohangé'tho .'dlirat‘i‘on of
z_absenoe of pedal reflex, duration of anaesthesia and the time from __retom of
consciousness to alobulation. Although‘atrop'ine' sulphate antagonized xylaiine
induced bradyoardia, "the data indicated that it caused increased réspi‘rat‘c')ry

depression in dogs anaesthetized with xylazine and pentobarbital.
- 213 MIDAZOLAM

Jones et al. (1979) reported certam behav1oural depression viz., 1mt1al'
51gns of profound weakness, ataxia, tran51ent agltatxon followed by a period of
- quiescence following intramuscular -administration of midazolam. A normal, '
- behavioural pattern returned within'two hours of midazolam administration.
Hemodynamic stability of midazolam had been reported in 'c.l'i_nioal'v_.‘trials.
conducted ip' cahines. It was also stated that, in concentration, ‘oeceésal;y for
induction of anaeéthesia, midazolam mafgate' had minimum effect on Atﬁe

cardiovascular functions.
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Forster et al. (1980a) assessed the effect of intravenous administration of
midazolam (0.15mg/kg) on the cardiovascular system in eight healthy human
volunteers. A statistically significant but clinically unimportant decrease in

arterial blood pressure and an increase in heart rate were observed.

Forster ef al. (1980b) compared the respiratory effect of midazolam with
diazepam in eight healthy human volunteers and concluded that both the drugs
injected intravenously, in equipotent doses depressed respiration significantly and

similarly.

Millar et al. (1980) recommended midazolam as a satisfactory alternative
to diazepam, being a water soluble agent with less incidence of venous irritation

and its short duration of action.

Whitwam et al. (1980) observed a decreased mean arterial pressure
(MAP) after the administration of midazolam (1mg/kg) in dogs. Maximal effect
was observed at 10 minutes when MAP decreased for 164 mm Hg to 116
mmHg, after which recovery occurred. The increase in the heart rate initially
from 129 to 149 beat per minute and it progressively decreased to a mean value

of 91 beats per minute by one hour.

Kanto et al. (1982) reported midazolam to have hypnotic action. The
intravenous dose -of midazolam recommended for clinical use in human beings
was (.30 mg/kg.

Melvin et al (1982) observed a decreased minimum alveolar
concentration (MAC) of halothane in a dose-related fashion with midazolam in
human patients. Following the administration of midazolam, the systolic

pressure reduced significantly and the pulse rate remained unchanged.

Nugent et al. (1982) opined that midazolam maleate, in sufficient dosage
produce a profound decrease in cerebral metabolic rate for oxygen than diazepam

depression or alteration in the cerebral energy state.



Hall e al. (1988) observed that in dogs midazolam produced a dose and
concentration-dependent reduction of enflurane minimum alveolar concentration.
It was also observed that the degree of suppression of noxious stimulation in the
presence of volatile anaesthetic agent by benzodiazepine in human and dogs

appeared similar.

Shenoy et al. (2002) found that midazolam took significantly longer time
to induce sleep and associated with undesirable side effects such as movement of
limb in human patients. It was suggested that these effects could be markedly
attenuated by premedication with a narcotic drug. Pain and thrombophlebitis

were significantly less with midazolam.

Steffey (1996) reported that midazolam at sub-anaesthetic doses, induced
sedation and heavy hypnosis in humans. It was recommended as a good
alternative to diazepam as it was non- irritating to the tissues and well absorbed

following intramuscular injections.

Bishnoi and Saini (2005a) administered midazolam in calves at the rate of
0.5 mg/kg intravenously and reported that sedation of 19 + 2.61 minutes could be
achieved with depression of various' reflexés, mild relaxation of the jaw, tail,
limbs and abdomen along with a diminished response to external stimuli. There
was decrease in temperature, blood pressure, respiratory rate, tidal volume and
minute volume. Similarly, changes in heart rate, pulse rate central venous
pressure, mean pulmonary artery préssure and ECG parameters were also non-

significant.

Bishnoi and Saini (2005b) analysed the blood gas changes after
administration of midazolam in calves and observed significant decrease for short
duration in pH of arterial as well as mixed venous blood and non significant
increase in partial pressure of carbon dioxide (PaCO, and PvCO, values
indicating a mild respiratory acidosis, but it was compensated by slight increase

in bicarbonate (HCO; a and HCOs v) content in both arterial and mixed venous
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blood. The changes in partial pressure of oxygen (PaO,, PvO,) and base excess of
arterial and venous blood (BEa and BEv) values were not appreciable. But there
was a significant decrease in oxygen saturation (SaO3 and SvO,) of arterial blood
indicating alveolar hypoventilation. Non-significant decrease in sodium,
potassium and total protein concentrations up to 60 min and increase in glucose

level were also oBserved.
2.2 ANAESTHESIA
2.2.1 KETAMINE

Parsania ef al. (1977) observed severe muscle contraction and profuse
salivation in dogs when ketamine hydrochloride alone was used. Though
different reflexes were peréisted, fair to poor muscle relaxation was observed
when used along with promazine hydrochloride and variety of operations could

be performed with the combinations.’

Schulman (1981) induced anaesthesia using combination of ketamine and
promazine, (5.5 mg/kg) and (2.75 mg/kg) administered intravenously.
Premedication with atropine sulphate (0.045 mg/kg) subcutaneously controlled

the extreme salivation associated with ketamine anaesthesia.

Wright (1982) reported that ketamine alone had not proven useful in
producing anaesthesia in dogs, primarily because of increased muscle rigidity and

occasional convulsions.

Haskins er al. (1985) reported that ketamine (10 mg/kg) administered
intravenously in dogs, increased the heart rate and mean systemic blood pressure,
whereas it decreased the respiration rate. One of the dog exhibited brief tono-
clonic seizures after ketamine administration whereas all the dogs salivated
profusely. The duration of surgical anaesthesia with a single dose of ketamine
was about 13-15 minutes. At the rate of 10 mg/kg body weight anaesthesia

produced was unsatisfactory for surgical procedures. Muscle tone was extreme
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and exuberant spontaneous movement was virtually continuous after about 15
minutes. It was recommended that dogs should be given adjunctive sedative or
tranquilizer premedication when ketamine is to be used, since ketamine is a

cardiovascular and metabolic stimulant.

Thiruthalinathan et al. (1995) observed convuision, muscle rigidity and

salivation in wild canines when ketamine alone was used.

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

in dogs during ketamine anaesthesia.
2.2.2 ISOFLURANE

Klide (1976) observed decreased cardio pulmonary function to a greater
extent with enflurane than isoflurane. But with both the agents, the
cardiopulmonary function increased with increasing depth of anaesthesia. Muscle
twitching was noticed in all the dogs anaesthetized with enflurane, but not
noticed with isoflurane. Induction and recovery from anaesthesia was quite rapid

with enflurane though the duration was longer.

Steffey and Howland Jr. (1977) reported that the blood solubility of
isoflurane was lower than halothane, enflurane and methoxyflurane. It was also
stated that isoflurane did not induce muscle twitching or seizure like activity as
seen during enflurane anaesthesia; consequently, isoflurane is not classified as

convulsant anaesthetic like enflurane, ketamine or nitrous oxide.

Muir and Piper (1977) reported the relative potency of inhalation
anaesthetics in decreasing cardiac contractility in dogs in the following order of:

enflurane, halothane, methoxyflurane, isoflurane, cyclopropane and diethyl ether.

Steffey and Howland Jr. (1980) reported that both isoflurane and
halothane produced similar dose "dependent depletion in circulatory and
respiratory functions in young and healthy horses during spontaneous ventilation

and controlled ventilation
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Zbinden et al. (1988) studied the uptake and elimination of halothane and.
isoflurane and concluded that the rate of uptake of isoflurane was more rapid than
that of halothane from the aivcolar space to the blood, but from the blood to the
brain tissue. The rates of elimination from brain tissue and from blood were

found to be similar for both agents.

| Tyner ef al. (1989) reported that administration of butorphanol tartrate at
the rate of 02. mg/kg body weight intravenously in isoflurane anaesthetized dogs
reduced mean, systolic and diastolic arterial blood pressure and cardiac output.
The mean heart rate reduced in five minutes of butorphanol administration, with a

maximum decrease at 45 minutes.

Ludders (1992) reported many advantages for isoflurane than over other:
inhalant anaesthetics such as faster induction and recovery, relatively sparing
effect on cardiovascular function and cerebral blood flow auto regulation and

negligible metabolism.

Wagner and Bednarski (1992) reported that, with (4 to 7 ml oxygen/kg/
minute) low-flow and closed-system anaesthesia, relatively expensive anaesthetic

agents such as isoflurane could be safely and economically used.

Hellyer (1996) recommended that, unstable patients, requiring rapid
change in anaesthetic depth, should be anaesthetized with either halothane or
isoflurane as both the agents were rapidly acting anaesthetic and provided
flexibility to change the depth of anaesthesia. It was also stressed that
endotracheal tube should bq retained until, normal swallowing r_eﬂchs returned

and in brachycephalic dogs, it should be removed only if the dog started chewing.

According to Steffey (1996), isoflurane not caused any effect on atrio-
ventricular conduction as caused by halothane in dogs. It was reported that
isoflurane increased the arterial partial pressure of carbon dioxide (PaCO,) and

significantly decreased the arterial pH (pHa) at all anaesthetic concentrations. It
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was also found that this magnitude of response was greater with isoflurane than

with savoflurane at 1.8 and 2.4 MAC.

Mutoh et al. (2001) reported that the upper airway administration (mask
induction) of isoflurane induced greater reflex inhibition of breathing in dogs
than savoflurane. But topical nebulization of the upper air way with lidocaine

abolished the reflex effects of both the anaesthetics.

Galloway et al. (2004) compared the anaesthetic index. of sevoflurane
with that of isoflurane in unprémedicated dogs and suggested that sevoflurane has
a higher anaesthetic index in dogs than isoflurane. Sevoflurane and isoflurane
caused ‘similar dose-related cardiovascular depression. Although both agents
caused dose-related respiratory depression, sevoflurane caused less respiratory

depression at higher equipotent anaesthetic doses.

2.3 THE DRUGS UNDER TRIAL IN COMBINATIONS
2.3.1 GLYCOPYRROLATE-XYLAZINE

Dunkle. ef al. (1986) echo-cardio graphically evaluated the cardiac
performance of xylaiine alone, xylazine and glycopyrrolate in cats. It was
observed that the a—2 adrenergic agonist, xyl'azinc has a marked depressive effect
on cardiac performance in the cat, and with glycopyrrolate the bradycardia was

minimized, though the cardiac performance was not improved.

Ko and Mc Grath (1997) observed an increase in mean heart rate within
five minutes after administration of xylazine-butorphanol-glycopyrrolate
combination in dogs. This increase in heart rate was attributed to the

anticholinergic effects of glycopyrrolate.
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2.3.2 GLYCOPYRROLATE-XYLAZINE-MIDAZOLAM

- Tranquilli er al. (1990) observed a significantly increased. heart rate in
dogs when glycopyrrolate was administered along with midazolam-xylazine-

butorphanol mixture.
2.3.3 XYLAZINE-KETAMINE

Navarro and Friedman (1975) evaluated the effects of xylazine and
ketamine hydrochloride in dogs subjected to caesarean section. The puppies were
not seen depressed when xylazine alone .was used. From the study it was
concluded that the analgesia and muscle relaxation provided by Xylazine in
conjunction with lidocaine were sufficient to allow surgical delivery of pups and
administration of ketamine, after the delivery, complemented the effects of

xylazine and made uterine and abdominal closure easy.

Stephenson et al. (1978) could achieve the desired plane of anaesthesia in
10 minutes with the combined intramuscular administration xylazine
hydrochloride and ketamine' hydrochloride (2.0 mg/kg) and (5.5 mg/kg) in dogs
premedicated with atropine sulphate (0.25 mg/kg). The anaesthesia persisted for

30 minutes and got fully recovered within one to two hours.

Clark ef al. (1982) reported that recovery from anaesthesia following the
administration of atropine, xylazine and ketamine was marked by clonic head and
limb movement, followed by vocalization after painful stimuli. No significant
alteration in serum biochemistry following the administration of atropine,
xylazine and ketamine were observed. There was significant rise in heart rate,
blood pressure and myocardial oxygen demand and significantly reduced arterial
oxygen tension following the administration of atropine, xylazine and ketamine
for anaesthesia in dogs. Myocardial hypoxia, ECG changes such as ST segment
slurring and premature ventricular contraction were also observed. But theré was

no significant alteration in serum biochemistry.
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Wright (1982) reported that ketamine was effective in producing
anaesthesia in combination with drugs like xylazine, acetylpromazine, promazine

etc.

Jacobson (1983) employed ketamine-xylazine combination for
immobilizing springbok  (Antidorcas marsupialis)y and compared the
haematologic and serum biochemical values, before and after immobilization.
The haematologic serum aspartate transaminase, blood urea nitrogen and chloride
values before immobilization were not significantly different from those after
immobilization. The serum glucose and alanine transaminase values were found
significantly higher in animals after immobilization, whereas potassium value

was significantly lower.

Kolata and Rawling (1983) reported that a drug combination of xylazine
and ketamine at the rate of 1.1 mg/kg and 11 mg/kg respectively produced
hypoventilation, as reflected by increased PaCo; and a 30 per cent decrease in

cardiac index.

Hall (1985) reported that xylazine produced deep sedation with centrally
induced mus;:lc relaxation, with the side effects viz.,, bradycardia, cardiac
dysarrhythmia, retching and vomiting, and prolonged sedation lead to
hypothermia. It was also reported that xylazine at a dose rate of 1-3 mg/kg
intramuscularly reduced the rigidity produced by the dissociative agent such as

ketamine.

Trim and Gilroy (1985) reported that the combination of xylazine
(I mg/kg) and ketamine (10;mg/kg) injected intravenously produced excellent
immobilization and conditions for surgery in healthy pigs. The recovery of all
animals was rapid and uneventful. It was also stated that the decrease in PaO,
after the administration of xylazine and ketamine was probably a reflection of the

decrease in cardiac output.
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Haskins ef al. (1986) evaluated the effects of intravenously administered
xylazine (1.0 mg/kg) followed by ketamine (10.0 mg/kg) intravenously in dogs.
Xylazine caused significant decrease in heart rate, cardiac output, left ventricular
work, breathing -rate, minute ventilation, physiological dead space, okygén
transport, mixed venous partial pressure of oxygen and oxygen concentration. It
caused 'signfﬁcant increase in systemic blood pressﬁrc, central venous pressure,
systemic vascular resistance, tidal volume and oxygen utilization ratio.
Subsequent administration of ketamine was associated with significant increase
in heart rate, cardiac out put, transient increase in alveolar-tidal PO, .and
PCQO,.First and secona degree atrio-ventricular block were observed after
xylazine administration but these changes were eventually reversed following the
administration of ketamine. Muscle re]axation was better and salivation was less
with xylazine-ketamine combination'compared with xylazine alone. The time of
ultimate recovery was similar between xylazine-ketamine combination and

ketamine alone. .

Moens and Fargetton (1990) studied the comparative anaesthetic and
physiological effects of meditomidine-ketamine and xylazine-ketamine
combinations -in dogs. It was reported that all the combinations rapidly induced
anaesthetic state that permitted endotracheal intubation, absence of pedal reflex,
good muscle relaxation and bradycardia. The effects produced by meditomidine-
ketamine combination were comparable to xylazine-ketamine combination, even

though the muscle relaxation time and recovery time was significantly longer.

Ramaswamy et al. (1991) could achieve rapid induction (44.17 seconds)
of anaesthesia in dogs by intravenous or intramuscular administration of a
combination of xylazine (at the rate of 0.5 mg/kg) with ketamine (at the rate of 10

mg/kg).

Tiwari et al.- (1994) reported that administration of xylazine with
ketamine produced excellent muscle relaxation, deep sedation and moderate

analgesia with loss of righting reflex in dogs. There was increase in blood



16

glucose level, but the urea nitrogen, sodium and .potassium levels remain

unaffected. .

Thiruthalinathan et al. (1995) observed convulsion, muscle rigidity and
salivation in wild canines when ketamine alone was used. But when ketamine-
xylazine combination was used it did not show any such effects and showed

better sedation, good relaxation and faster recovery.

Baniadam et al; (2004) studied the effect of xylazine-ketamine on
temperature, heart and respiratory rate, arterial blood pressure and blood gases in
sheep had reported little depressant effects on the cardiovascular system. It was
also observed that the combination was responsible for a little disturbed
ventilation, decreased PaQ,, increased PaCO; and decreased body temperature

during anaesthesia.
2.3.4 MIDAZOLAM-XYLAZINE

Tranquilli ez al. (1990) evaluated the depressant effects of miglazolam and
xylazine in dogs and concluded that simultaneous administration of the drugs
induced a profourid level of central nervous system depression. It was also étated
that when midazolam was administered prior to xylazine resulted in a moderate
dysphoric reaction, but such reactions could be prevented by administration of

xylazine prior or simultaneously with midazolam.

Gross et al. (1992) administered midazolam-xylazine-butorphanol
combination in dogs and.found that the mean arterial blood pressure increased
above baseline at 60 minutes, but decreased below base line and at the 60 miriutes
value after the administration of reversal mixture. Heart rate increased above the

60 minutes value after reversal.
2.3.5 MIDAZOLAM-KETAMINE

Hellyer et al. (1991) induced anaesthesia in greyhounds with a mixture of

diazepam or midazolam (0.28 mg/kg) and ketamine (5.5 mg/kg) and maintained
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with halothane. Induction of anaesthesia was considered good (easy transition to
unconsciousness, no struggling, vocalization or paddling) with both midazolam-
ketamine and diazepam-ketamine. The authors recommended both midazolam-
ketamine and diazepam-ketamine a.s useful anaesthetic combinations, but more
rapid intubation was an added advanfage of the former combination. It was also
" state that, midazolam followed by ketamine administration resulted in smooth
induction of anaesthesia and facilitated an easy endotracheal intubation
suggesting the loss of swallowing reflex in all the animals whereas swallowing

reflex was present in animals induced anaesthesia without ketamine.

Jacobson and Hartsfield (1993a) studied the cardiorespiratory effects o
intravenous bolus administration and infusion of ketamine-midazolam in dogs
and reported that induction of anaesthesia with ketamine-midazolam was good in -
all dogs, minimal cardiorespiratory effects except for significant increase in mean
heart rate in dogs received infusion. Respiratory depression was more in those

animals administered ketamine-midazolam as bolus.

Luna et al. (1992) observed that intubation was easly in horses
administered with a combination of methotrimeprazine, midazolam and.
guaiphenesin, with ketaming. This combination provided smooth induction, good
muscle relaxation and no ataxia or excitement produced whilé .positionin'g the

horse for surgery.

Clutton er al. (1997) observed that the induction of anaesthesia with
midazolam followed by ketamine resulted in reduction of- total dose of

thiopentone sodium in pigs and these animals had earlier recovery.

Koc et al. (2002) reported,mild respiratory depression, decrease in heart
rate and body temperature following the administration of midazolam xylazine
combination in dogs. But, there was no change in blood pressure arterial pH,
Pa0; and PaCos,.
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Kaur and Singh (2004) induced anaesthesia in bovines with midazolam
(0.1 mg/kg) followed by ketamine (4.0 mg/kg) administered intravenously and

maintained with intravenous thiopentone sodium (5%) “to effect”.
2.3.6 MIDAZOLAM-KETAMINE -ISOFLURANE

+ Faggella and Aronsohn (1993) reported only little analgesia following the
administration of midazolam-ketamine combination in cats. But supplementation
with isoflurane was resulted in smooth and rapid induction of anaesthesia. It was
also reported that being midazolam compatible with ketamine, both could be

mixed with same syringe for administration.

Jacobson and Hartsfield (1993b) studied the bolus administration and
infusion of intravenous ketamine (10 mg/kg) and midazolam (0.5mg/kg) in
isoflurane anaesthetized (1.7% end tidal concentration) healthy dogs. Following
the administration of ketamine-midazolam as a bolus and as infusion caused
significant reduction in mean systemic blood pressure, cardiac index, stroke
volume, base excess, pHa and decrease in heart rate were noticed and returned to
the base line values by the end of the study. But the cardiovascular effects were
less severe following infusion. Base excess and pHa decreased significantly in
the infusion group, although similar changes were observed in both groups. It
was also reported that cardio‘stimulatory properties of ketamine-midazolam
combination could be blocked with concurrent use of isoflurane. It was also
recommended that ketanﬁine-mi-dazol.am should be used judiciously in isoflurane
anaesthetized dogs and that én infusion or low doses of ketamine-midazolam

were preferred over a rapid bolus injection technique.
2.3.7 XYLAZINE-ISOFLURANE

Steffey et al. (2000) reported that administration of xylazine reduced the
anaesthetic requirement for isoflurane in horses and increased the blood glucose

concentration in a dose-related manner.



Table 1. Normal values of physiological, haematological and serum biochemical pdrameters of dogs
(Courtesy: Benjamin, 1985 and Chauhan and Agarwal, 2006) '

(PaCO;) (mm H g)

Physiological Range Haematological Parameters Range Serum Biochemical Parameters |~ Range
Parameters o , o Tl - o : )
| Rectal temperature (°C) | 37.50-39.20 | Haemoglobin concentration (g/dl) | 12-18 | Serum glucose (mg/dl) 55-90
Pulse rate (per min) 90-100 Volume of Packed Red Cells (%) | 37-54 Aspartate amino transferase- (U/L) | 10-62
Respiration rate( per 10-30 - Erythrocyte Sedimentation 1-6 - Alanine amino transferase (U/L) 25-92
min) - _ - | Rate (mm/h) 4 -
Oxygen saturation >95% Total leukocyte count (10°/mm®). | 82-13.5 | Total protein (g/dl) - 6.1-7.8
(SpO2)(per cent) - ‘ B . o . : h - . _ :
Blood coagulation time |4 - Lymphocytes (%) 12-30 -Blood urea nitrogen (mg/dl) 10-20
(min) . o : _ ' ) . :
| Capillary refill time (sec) | 1-2 Neutrophils (%) 60-75 Serum creatinine (mg/dl) 1.02.7
Systolic blood pressure | 110-160 - 'Eosinophils (%) 2-10 Serum sodium (mEq/L) 140-154
(mm Hg) - . -
. |- Diastolic blood pressure | 70 - 90 Monocytes (%) - 1 3-9 Serum potassium (mEqg/L) 3.7-5.8
| (mm Hg)" ‘ : I . ) : S
Mean blood pressure 80 - 120 Basophils (%) 0-1 Serum chloride (mEq/L) 108-119
(mm Hg) :
) - | pH (pHa) . 7.31-7.42 | Partial pressure of oxygen 91-97
Arterial Blood Gas Parameters A ' (Pa03) (mm H g)
Partial pressure of carbon dioxide | 30-43 Bicarbonate (HCO;) mEq/L 18-24

61



" Materials and Methods




20

3. MATERIALS AND METHODS

3.1 SELECTION OF ANIMALS

The anaesthetic study was conducted on 24 female dogs of different
breeds subjected to elective surgical procedures (oopherectomies) at the
Deparfmqnt of Veterinary Surgery and Radiology of College of Veterinary and
Animal Sciences, Maﬁnuthy and the University Veterinary Hospital, Kokkalai.

All the animals were clinically examined and were found apparently
healthy. They were randomly divided in to four groﬁps viz., Group I, I, III and

[V, each consisting of six dogs and were serially numbered, viz.

GroupI -Ij, 1513 15 Isa Is

Group I1 - Iy, 115 113 Il4 IIs & Ilg

Group I - [T, 1L, 11l 11T, HIs g ITig
Group IV - IV, 1V, IV3 IV, 1Vs g IV

3.2 PREPARATION OF THE ANIMALS

- All the dogs were withheld water for 12 hours and food for 24 hours prior

to pre- anaesthetic medication.
3.3 PRE ANAESTHETIC MEDICATION (PREMEDICATION) (Plate 1)

Animals of all the groubs were administered intramuscularly, glycopyrrolate’
at the rate of 0.011mg/Kg body weight followed by xylazine? at the rate of 1.0
mg/kg body weight, at 15 minutes interval. In addition, animals of Group III and
IV were also administered intravenously midazolam® at the rate of 0.3 mg/kg

body weight, 10 minutes after the administration of xylazine.

1. Pyrolate - Neon Lab, Thane, Maharastra.
2. Xylaxin — Indian Immunologicals, Hyderabad.
3. Mizolam— Neon Lab, Thane, Maharastra.
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3.4 ANAESTHETIC TRIALS (Plate 1)

Fifteen minutes after xylazine premedication, the anaesthetic trials were

carried out as follows:

Group I:

Group II:

Group III:

Group IV:

Ketamine hydrochloride’ at the rate of 10 mg/kg body weight was

administered intramuscularly.

Ketamine hydrochloride at the rate of 10 mg/kg body weight was
administered fntramuécularly. Anaesthesia was maintained. with
isoflurane® in oxygen.delivered by semi-closed anaesfhetic circle
re-breathing syétcm utilizing Tec-3 Halothane Vapourizer (I0L,
Calcutta) (Plate 2).

Ketamine hydrochloride at the rate of 10 mg/kg body weight

intramuscularly was administered.

Ketamine hydrochloride at the rate of 10 mg/kg body weight
intramuscularly was administered. During surgery, anaesthesia
was maintained with isoflurane in oxygen .delivered by semi
closed anaesthetic circle re- breathing system utilizing Tec-3

Halothane Vapourizer (IOL, Calcutta).

After induction of anaesthesia with ketamine, endotracheal intubation was

carried out in-dogs to» keep the airway patent in Groups I and III and to deliver

isoflurane for maintenance of anaesthesia in Groups II and IV. Lignocaine

hydrochloride® two per cent was used in dogs of Group I for completing the

surgery whenever required.

During surgery 5% dextrose saline’ was administered intravenously to all

the dogs.

4.Aniket—.Neon Lab,Mumbai.

5. Forane — Abbott India Ltd, Mumbai.

6. Xylocaine 2% — Astra Zeneca Pharma India Ltd, Bangalore.
7. Dextrose Saline-Baxter, Tamil Nadu.
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The physiological observations and collection of blood sampies from the
cephalic vein for haematological and biochemical evaluations were carried out
before the administration of pre anaesthetic combination, immediately before,
and at 30 and 90 minutes and at 24 hours after the administration of ketamine.
To assess the acid-base balance during anaesthesia, blood samples from the
femoral artery from three animals of each group were also collected before

induction, during anaesthesia and recovery.
3.5 SURGICAL MANAGEMENT

All the animals were subjected to elective surgical procedures
(oopherectomies) under aseptic precautions (Plate 3). The animals were
controlled on the left lateral reccumbency. Laparotomy was carried out by right
flank approach by putting an oblique incision, 4-5cm long, cutting through the
skin, abdominal muscles and peritoneum. The uterine horns were identified,
exteriorized and the vessels were ligated anterior and posterior to the ovary. The
ovary was removed retaining the bursa. The same procedure was repeated for the
removél of other ovary also. The peritoneum and the abdominal muscles were
sutured in simple continuous pattern using 1/0 chromic catgut. The skin wound
was apposed in vertical mattress pattern using monofilament nylon. Polyvinyl
polymer spray® was applied over the suture line. Postoperatively, inj.ampicillin-
cloxacillin® was given intramuscularly for five consecutive days and sutures were

~ removed on the eighth day.
3.6 MAIN ITEMS OF OBSERVATIONS
3.6.1 Clinical Observations

3.6.1.1 Clinical signs: The salient clinical signs exhibited by the dogs following
the premedication, during induction, maintenance and recovery of anaesthesia
were recorded.

................................................................................................

8. Healex plus - Shreya Life Sciences Pvt. Ltd., Mumbai.
9. Megapen-Aristo Lab, Maharastra.’
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3.6.1.2: Induction time of anaesthesia: Induction time was calculated as the time

from the injection of ketamine to the disappearance of the pedal reflex.

3.6.1.3: Duration of surgical anaesthesia: The time interval between the time of
disappearance of pedal reflex following the administration of ketamine and the

time of return of pedal reflex.

3.6.1.4 Depth of anaesthesia It was evaluated during surgery by assessing the
extent of analgesia, degree of muscle relaxation and unconsciousness and graded

as unsatisfactory, satisfactory, good or very good.

3.6.1.5: Muscle relaxation time: The time interval between the disappearance

and the return of the tone of muscles of lower jaw.

3.6.1.6 Degree of muscle relaxation: It was rated as excellent (+-+-+), good
(+++), moderate (++) and poor (+) depending up on the resistance in opening the
jaws manually and by the assessment of relaxation of the muscles of the abdomen

during surgery.

3.6.1.7 Recovery time: 1t was calculated as the time interval between the return of

pedal reflex and the time when the animal could stand up and walk unassisted. )
3.6.2 Physiological Observations

The physiological observations were made before and after
premedication, and at 30min, 90 min and at 24h after the administration of

ketamine.
3.6.2.1 Rectal Temperature, pulse rate and respiration rate

The animals were subjected to recording of rectal temperature, respiration

rate and pulse rate.
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3.6.2.2 Colour of visible mucous membrane

The colour of conjunctival/ buccal mucous membrane was noted through

out the period of observation.

3.6.2.3 Oxygen saturation level (by Pulse Oximeltry): The oxygen saturation
(Sp02) level (%) in the blood was recorded by connecting the transducer of the
pulse oximeter (Multi Para Monitor- BM3 Vet, Bionet Co Ltd, Korea) to the ear
flap / tongue (Allen, 1992) (Plate 4 and 5).

3.6.2.4 Capillary refill time

The capillary refill time was recorded from refilling of the tongue
capillafy and the mucous membrane of the gums after pressing on it and was

recorded in seconds.
3.6.2.5 Blood coagulation time

Blood coagulation time was recorded employing capillary tube method
(Chauhan and Agarwal, 2006). The time intervals between the appearance of
blood during vein puncture and the appearance of the fibrin strands seen across

the gap between the ends of the tube was calculated as coagulation time.
3.6.2.6 Arterial Blood pressure

Arterial blood pressure (systolic, diastolic and mean) was measured non-

invasively by using a Multi Para Monitor (B M3 Vet Bionet Co Ltd, Korea).
3.6.2.7 Electrocardiogram

The electrocardiography was performed in Lead II, at a paper speed of 25
mm/second using a Multi Para Monitor (BM3 Vet, Bionet Co Ltd , Korea).
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3.6.3 Hematological Parameters

; Bllood samples' were Eollected before and after premedicatibn, and at 30
min, 90 min and at 24h after the administration of ketamine for the estimation of
haemoglobin (Hb) (Sahli’é method), volume of packed red cells (VPRC),
erythrocyte sedimentation rate (ESR) (Wintrobe met};od), total and differential
counts (Benjamin, 1985).

3.6.4 Serum Biochemical Parameters

Serum samples were collected before and after premedication, and at 30
min, 90 min and at 24h afier the administration of ketamine for the estimation of
total protein, creatinine, blood urea nitrogen (BUN), glucose, aspartate amino
transferase (AST), alanine a_mino transferase (ALT), using the qhemical kits
(Agappe Diagnostics Pvt. Ltd., Eranakulam) by.Semi Auto Analyzer (Secomam,
France) and sodium, potassium and chloride using Atomic Absorption

Spectrophotometer (Perkin Elmer—Maodel 2330).
3.6.5 Arterial Blood Gas Analysis

Arterial blood was collected from the femoral artery in a sterile
heparinized disposable syringe without air bubbles. The collected samples were
stored in ice- water bath (Clark ef al., 1982 and Gautam and Singh, 1998) until
analysis. The blood samples were analysed for pHa, PaO,, PaCO; and 'HCO3
(AVL Blood Gas Analyser, Bangalox;e) (Plate 6). The values were interpfeted
based on the standard éuggested .by Haskins (1.977). Accordingly for the
comparison of two successive measurements, the difference must exéeeds a value
of 0.015 for pH a, 5 mm Hg for PaO;, 3 mm Hg for PaCO, and 2 m Eqg/L for
HCO. ' |
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3.6.6 Postanaesthetic Observations.

All the dogs were observed up to the time of recovery and at 24 hours
after the surgery and the signs were recorded. On eighth post operative day, the

skin sutures were removed.
3.6.7 Statistical Analysis

Statistical analysis was carried out .using Analysis of co-variance
(ANACOVA) and student t- test method for all the parameters under
investigation to identify the magnitude of changes between the groups and within

the group during various stages of anaesthesia (Snedecor and Cochran, 1985).



Results




27

4. RESULTS

Twenty four female dogs were utilized for the study. The results obtained

were stétistically analysed and the observations are presented in Tables 2 to 12.
4.1 GROUP- I
4.1.1.Clinical Observations (Table 3)

- 4.1.1.1. Clinical signs: The common clinical signs, suggestive of sedation,
manifested by the dogs following xy]r;lzine premedication were winking of eyes,
yawning and inco-ordination of movements with lowering of head. The other
symptoms noticed were vomiting (11, I, 1), licking (I3, I3), urination (s, I¢), and
defecation (I}, Is, Is). Al} the dogs, assumed the position of sternal reccumbency

with head down posture in 3.00 + 0.78 min.

The dogs assumed the position of lateral reccumbency by 4.50 + 0.34
min following the administration of ketamine. Out of the six dogs, in four (I, [3

L4, Ig) endotracheal intubation could be performed only with resistance.

During recovery, shivering and vocalization and urination were noticed in

all the dogs.

4.1.1.2. Induction time of anaesthesia: The induction time of anaesthesia was
9.50 =+ 0.81 min. (Fig.1).

4.1.1.3. Duration of surgicai anaesthesia: The duration of surgical anaesthesia
was 31.33 = 2.97 min. (Fig.1).

" 4.1.1.4. Depth of anaesthesia: The depth of surgical anaesthesia was satisfactory
only in two dogs (I, Is). In others (Iz, Is, L4, Is) the surgery was pérformed with

the supplementation of local infiltration anaesthesia.
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4.1.1.5 Muscle relaxation time: The muscle relaxation time was 41.16 + 2.14
min. (Fig.1).

4.1.1.6. Degree of muscle relaxation: The degree of muscle relaxation was

moderate in two dogs (11, Is) and was poor in others (I, I3, I4, Is).
4.1.1.7 Recovery time: The recovery time was 71.67 = 3.07 min. (Fig.1).
4.1.2 Physiological Observations (Tables 4 to 6)

4.1.2.1. Rectal temperature (°C): Rectal temperature was 38.92 £ 0.15 and 38.92
+ (.14 before and after premedication with glycopyrrolate-xylazine combination
respectively. In ketamine anaesthesia it was 38.79 & 0.21, 38.45 + 0.18 and 38.71
+ 0.21 at 30 min, 90 min and 24 h. respectively. There was decrease in rectal
temperature after premedication, dufing anaesthesia and recovery. The decrease
was significant (P<0.05) during recovery, though it increased to near normal
value by 24 h. (Fig.2).

4.1.2.2 Pulse rate (per min): Pulse rate was 100.67 + 6.86 and 106.67 = 15.76
before and after premedication respectively. In ketamine anaesthesia it was 95.00
© £ 1.69, 92.33 £ 1.89 and 90.50 + 2.42 at 30 min, 90 min and 24 h. respectively.
There was increase in pulse rate after premedication, but during anaesthesia and

recovery it was decreased (Fig.3).

4.1.2.3 Respiration rate (per min): Respiration rate was 33.67 + 4.63 and 24.50
% 2.35 before and after premedication respectively. In ketamine anaesthesia it
was 26.67 + 5.56, 23.83 £ 2.26 and 23.83 £ 2.20 at 30 min, 90 min and 24 h.
respectively. There was decrease in respiration rate after premedication and
during anaesthesia. The decrease was significant (P<0.05) after premedication, at
90min and at 24 h. (Fig4). "

4.1.2.4 Colour of visible mucous membrane : Colour of visible mucous

membrane was pale roseate in all animals.
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4.1.2.5 Oxygen saturation (Sp0Oy) level (% ): Oxygen saturation.level was 92.00
4+ 2.05 and 94.00 £ 1.61 before and after premedication respectively. In ketamine
anaesthesia it was 94.67 + 0.42, 95.17 £ 0.70 and 93.67 + 0.42 at 30 min, 90 min
and 24 h. respectively. The SpO, level was seen increased throughout the period

of observation. The increase was significant (P<0.05) after premedication

(Fig.5).

4.1.2.6 Capillary refill time (sec): Capillary refill time was 2.00 +0.23 and 1.50
+ 0.26 before and after premedication respectively. In ketamine anz}esthesia it
was 150 & 0.22, 1.50 + 022 and 1.83 = 0.22 at 30min, 90 min and 24 h.
respectively. There was decrease in capillary refill time after premedication and

during anaesthesia. Thereafter the variations were marginal (Fig.6).

4.1.2.7 Blood coagulation time (in min): Blood coagulation time was 3.52 +
0.13 and 3.78 £ 0.20 before and after premedication respectively. In ketémine
anaesthesia it was 3.92 £ 0.08, 3.78 £0.13 and 3.75 + 0.11 at 30 min, 90 min and
24 h, respectively. There was gradual increase in coagulation time throughout the

period of observation and increase was significant (P<0.05) at 30 min. (Fig.7).

4.1.2.8 Systolic blood pressure (mmHg): Systolic blood pressure was 130.67+
3.03 and 158.00 + 4.73 before and after premedication respectively. In ketamine
anaesthesia it was 213,17 £+ _5.17, 154.83 + 4.60 and 132.33 +4.89 at 30 min, 90
min and 24 h. respectively. There was significant (P<0.05) increase in systolic

blood pressure after premedication, during anaesthesia and recovery (Fig.8).

4.1.2.9 Diastolic blood ﬁressure (mmHg): Diastolic blood pressure was 78.33 +
2.95 and 100.17 = 2.11 before and after premedication respectively. In ketamine
anaesthesia it was 152.33 + 3.10, 102.17 & 2.71 and 79.33 + 2.52 at 30 min, 90
min and 24 h. reépectively. There was significant (P<0.05) increase in diastolic

blood pressure after premedication, during anaesthesia and recovery (Fig.9).

4.1.2.10 Mean arterial blood pressure (nmHg): Mean arterial blood pressure
was 99.83 £ 4,50 and 118.67 + 3.24 before and after premedication respectively.
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In ketamine anaesthesia it was 173.00 + 2.98, 123.00 + 2.69 and 100.50 £ 4.33 at
30 min, 90 min and 24 h. respectively. There was significant (P<0.05) increase in

mean arterial blood pressure after premedication, during anaesthesia and recovery

(Fig.10).

4.1.2.11 Electrocardiogram (ECG): All the animals showed normal ECG
reading before premedication. The changes noticed after premedication and
during anaesthesia were tachycard_ia, premature ventricular contractions,
arrhythmia and sino-atrial block. Increased heart rate and occasional ventricular
premature contractions were noticed in one animal (I3). The increase in heart rate
was noticed in animal No.Is after administration of glycopyrrolate and it has got
corrected after the administration of xylazine (Plate 7). This became normal after
a period of 20 minutes. The same animal showed signs of sino-atrial block after
xylazine administration and it reduced after the administration of ketamine but
sinus arrhythmia persisted. S-T segment dppression was also noticed in these

animals.
4.1.3 Haematological Parameters (Tables 7 to 8)

4.1.3.1 Haemoglobin concentration (g/dl): Haemoglobin concentration was
11.32 + 0.36 and 10.48 & 0.36 before and after premedication reépectively. In
ketamine anaesthesia it was 10.33 £ 0.40, 10.40 + 0.46 and 10.80 + 0.33 at 30
min, 90min and 24 h. respectively. There was a decrease in haemoglobin
concentration throughout the period of observation. The decrease was significant

(P<0.05) after premedication, during anaesthesia and recovery (Fig.11).

'4.1.3.2 Volume of packed red cells (%): Volume of packed red cells was 30.67 +
0.56 and 31.67 = 0.33 before and after premedication respectively. In ketamine
anaesthesia, it was 30.83 + 0.70, 31.17 + 1.0] and 32.04 + 0.68 at 30 min, 90 min
and 24 h respectively. There was significant (P<0.05) increase in volume of
packed red cells after premedication and during recovery but during anaesthesia

there was significant (P<0.05) decrease (Fig.12).
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4.1.3.3 Erythrocyte sedimentation rate (mm/h): Erythrocyte sedimentation rate
was 2.83 + 0 .70 and 2.67 + 0 .76 before and after premedication respectively. in.
kctamiﬁe anaesthesia it was 2..67 + 042, 2.50 + 0.67 and 2.83 + 0.40 at 30 min,
90 min and 24 h. respectively. There was gradual decrease in erythrocyte
sedimentation rate followfng premedication and during anaesthesia .But it

increased to the base line value by 24 h. (Fig.13).

4.1.3 4. Total leukocyte count (10°/mm’): Total leukocyte count was 13.00 +
1.25 and 13.00 + 1.31 before and after premedication respectively. In ketamine
anaesthesia it was 12.90 £ 1.32, 13.28 £ 1.23 and 14.93 + 2.80 at 30 min, 90 min

and 24 h. respectively. The variations were marginal (Fig.14).

4.1.3.5 Lymphocyte cou.nt'(%): Lymphocyte count was 28.83 = 1.01 and 29.50
0.43 before and after premedication respectively. In ketamine anaesthesia it was
28.83 + 0.83, 29.17 = 0.91 and 29.17 + 1.01 at 30 min, 90 min and 24 h.

respectively. The variations were marginal (Fig.15).

4.1.3.6 Neutrophil count (%): Neutrophil count was 69.00 £ 0.73.and 68.83 %
0.54 before and after premedication respectively. In ketamine anaesthesia it was
69.50 + 0.76, 69.50 = 1.09 and 69.83 % 0.95 at 30 min, 90 min and 24 h.

respectively. The variations were marginal (Fig.16).

4.1.3.7 Eosinophil count (%):Eosinophil count was 1.83 + 0.4 and 1.67 + 0.33
before and after premedication respectively. In ketamine anaesthesia it was 1.33
- £0.21, 1.33£0.21 and 1.17 £ 0.17 at 30 min, 90 min and 24.h. rCSpectively. The

variations were marginal (Fig.17).

4.1.3.8 Monocyte cozmt(%): Monocyte count was 0.33 + 024 and 0 + §
before and after the premedication respectively. In ketamine anaesthesia it was
0.16 £ 0,0+ 0 and 0.16 = 0.24 at 30 min, 90 min and 24 h. respectively. The

variations were marginal. -



32

4.1.3 .9 Basophil count (%):Basophil count was 0 = 0 throughout the periéd of

observation.
4.1.4 Serum Biochemical Parameters (Tables 9 to 11)

4.1.4.1 Total prdtein' (g/dl): Total protein was 7.00 + 0.28 and 6.53 + 0.13
before and after premedication resﬁe‘ctively. In ketamine anaesthesia it ‘'was 6.42
+0.21,6.58 £ 0.11, 6.83 + 0.18 at 30 min, 90 min and 24 h respectively. There
‘was decrease. in serum tota] protein content after premedication and during
anaesthesia and recovery. The decrease was significant (P<0.05) after

premedication and during anaesthesia (Fig.18).

4.1.4.2 Creatinine (mg/dl): Creatinine was 1.05 £+ 0.03 and 0.98 + 0.13 before
and after premedication respectively. In ketamine anaesthesia it was 0.97 £ 0.05,
1.10 £ 0.07 and 1.03 + 0.06 at 30 min, 90 min and 24 h. respectively. There were
marginal decrease in serum creatinine level after premedication and during

anaesthesia, but during recovery there was marginal increase (Fig.19).

4.1.4.3 Blood urea nitrogen (mg/dl): Blood urea nitrogen was 31.50.+ 0.34 and”
29.17 + 1.80 before and 'aﬁer the premedication respectively. In ketamine
“anaesthesia it was 28.83 + 0.60, 32.00 + 2.6] and 33.67 + 2.17 at 30.min, 90 min
and 24 h. respectively. There was decrease in BUN level after premedication and
during anaesthesia. The decrease during anaesthesia was significant (P<0.05) but

it increased above the baseline value during recovery (Fig.20).

4.1.4.4. Glucose (mg/dl): Glucose was 87.17 & 4.50 and 140.00 £ 9.48 before
and after premedication respectively. In ketamine anaesthesia it was 147.00 £
13.64, 221.67 £ 29.25 and 171.50 + 6.23 at 30 min, 90 min.and 24 h.
respectively. There was significant (P<0.05) increase in serum glucose value after

premedication, during anaesthesia and recovery (Fig.21).

4.1.4.5 Aspartate amino transferase (U/L): Aspartate amino transferase was

55.17 + 2.43 and .44.17 % 3.61 before and after premedication respectively. In
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ketafnipe anaesthesia it was 48.67 £ 2.35, 39.67 £ 4.24 and 49.00 £ 1.37 at 30
min, 90 min and 24 h. respectively. There was decrease in AST value after
- premedication and during anaesthesia and the decrease was significant (P<0.05)
at 90 min. (Fig.22).

4.1.4.6 Aalanine amino transferase (U/L): Aalanine amino transferase was 47.67
+3.09 and 37.00 = 4.63-before and after premedication respectively. In ketamine
anaesthesia it was 44.33 4.50, 37.50 + 4.44 and 44.00 £ 3.53 at 30 min., 90
min.. and 24 h. respectively. The:re was decrease in ALT value after

premedication and during anaesthesia (Fig.23).

4.1.4.>7 Sodium (mEq/L): Sodiﬁm was 148.00 # 3.78 and 144.83 +2.48 before
and after premedication respectively. In ketamine anaesthesia it was 138.00 +
3.31,°142.83 + 138 and 14067 + 1.71 at 30 min, 90 min and 24 h.
respectively. There was decrease in serum sodium concentration, but was not

significant (Fig.24).

4.1.4.8 Potassium (mEqg/L): Potassium was 5.03 £ 0.14 and 5.30 + 0.14. before
and after premedication rcsf)ectively. In kctarhinc anaesthesia it was 4.87 =+ 0.28,
5.10£0.18 and 4.98 + 0.19 at 30 min, 90 min and 24 h. respectively. There was
" marginal variations in serum potassium concentrat'!on after premedication and

during anaesthesia (Fig.25). .

4.1.4.9 Chloride .(mEq/L): Chloride was 111.00 =+ 2.02 and 108.00 + 0.89
before and after premedication respectively. In ‘ketam'inc anaesthesia it was
110.33 + 042, 110.0 % 1.63, 106.00 * 1.48 at 30 min, 90 min and 24 h.
respectively. There was decrease in serum chloride concentration through out the

period of observation and the decrease was significant (P<0.05) at 24 h. (Fig.26).
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4.1.5. Arterial Blood Gas Analysis (Table 12)

4.1.5.1 pH: The pHa was 7.36 + 0.02, 7.27 = 0.03 and 7.28 * 0.05 before
premedication, during anaesthesia and recovery respectively. There was decrease

in pHa during anaesthesia and recovery (Fig.27).

4.1.5.2 Partial pressure of oxygen (Pa0,) (mm Hg): Partial pressure of oxygen
was 92.50 £ 1.15, 102.90 = 19.65 and 112.37 + 15.00, before premedication,
during anaesthesia and recovery respectively. There was increase in PaO2 during

anaesthesia and recovery (Fig.28).

4.1.5.3 Partial pressure of carbon dioxide (PaCQy) (mm Hg): Partial pressure of
carbon dioxide was 26.43 + 1.02, 36.39 + 9.36 and 3123 = 1.53, before
premedication, during anaesthésia and recovery respectively. There was increase

in PaCO; during anaesthesia and recovery (Fig.29).

4.1.5.4 Bicarbonate (HCO3) (m mol/L): Bicarbonate was 13.87 + 0.18, 12.80 +
0.40 and 15.93 + 2.53, before premedication, during anaesthesia and recovery
respectively. There was marginal no change in HCO; during anaesthesia and

recovery (Fig.30).
4.1.6 Postanaesthetic Observations

Following recovery, the dogs were with varying degree of dullness which

lasted for three hours and had the normal food intake from the next day onwards.
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4.2 GROUP II
- 4.2.1 Clinical Observations (Table 3)

4.2.1.1. Clinical signs: The comm.o.n clinical signs, suggestive of sedation,
manifested by the dogs following xylazine premedication were winkiné of eyes,
yawning and inco-ordination of movements with lowering of head. The other
symptoms noticed were vomiting in all animals, licking (II;), urination (Ils) and
defecation (II;, IIs, IIg). All the .dogs, assumed the position of sternal

reccumbency with head down posture in 10.83 + 0.40 min.

The dogs assumed the position of lateral reccumbency by 4.33 £ 0.42 min
following the administration of ketamine. Out of the six dogs, in four (IIz, II3 Il4,

[I6) endotracheal intubation could be performed only with resistance.

During recovery, shivering, vocalization and urination were noticed in all the

" dogs.

 4.2.1.2. Induction time of anaesthesia: The induction time of anaesthesia

following the administration of ketamine was 8.83 = 0.40 min. (Fig.1)

4.2.1.3. Duration of surgical anaesthesia: The duration of surgical anaesthesia
was 45.83 = 3.74 min. (Fig.1).

4.2.1.4. Depth of anaesthesia: The depth of surgical anaesthesia was satisfactory
in all the dogs after the administration and subsequent maintenance with

isoflurane.

4.2.1.5. Muscle relaxation time: The muscle relaxation time was 49.83 + 1.85

min. (Fig.1).

4.2.1.6. Degree of muscle relaxation: The degree of muscle relaxation was good in

the dogs following the administration of isoflurane.

4.2.1.7. Recovery time: The recovery time was 74.14 £ 3.75 min. (Fig.1).
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4.2.2. Physiological Observations (Table 4 t6 6)

4.2.2.1. Rectal temperature '(°C).° Rectal termperature was 39.10 + 0.07 and 38.99
+ (.04 before and after premedication respectively. In ketamine-isoflurane
anaesthesia, it was 38.91 £ 0.15, 38.75 4 0.13 and 38.94 + 0.08 at 30_min, 90 min
and 24 h. respectively. There was a decrease in rectal tempe'rature after

premedication and during_anaéstheéia (F ig:2).

4.2.2.2. Pulse rate (per min): Pulse rate was 91.17 .12 and 83.17  2.86 before
and after Zpremedication respéctively. In ketaming-isoﬂurané anaesthesia, it was
87.17 % 2.07, 90.00 + 2.62 and 86.50 % 3.24 at 30 min, 90 min and 24 h
respectively. There was decrease in pulse rate after premedication and during

anaesthesia (Fig.3).

4.2.2.3.'Respiratian rate (ﬁér min): Respiration rate was 24.67 % 6.70 and 17.33
+ 2.55 before and after premedication respectively. In ketamine-isoflurane
anaesthesia, it was 19.17 + 4.06, 23.50 % 6.82 and 33.00 £ 5.79 at 30 min, 90 min
and 24 h. respectively. ‘Theré ‘was decrease in respiration rate following

premedication and at 30 min, but at 90min and 24h it was increased (Fig.4). :

4.2.2.4.. Colour of visible mucous mein'brane : Colour of visible mucous

membrane was pale roseate in all animals. -

4.2.2.5. Oxygen s&turation (Spbg) level (% ): Oxygen saturation level was 82,33
+ 348 and 94.33 + 0.42 before and  after prcmedrication' respectively. In
 ketamine-isoflurane anaééthesia, it was 97.17 + 0.87,98.33 & 021 and 95.00 +
1.37 at 30 min, 90 min and 24 h. There ‘was significant (P<0.05) increase in

SpO; level after premedication and '(.iuring anaesthesia (Fig.5).

4.2.2.6. Capillary refill time (sec): Capillary refill time was 1.50 % 0:23 and 1.33
+ 0.22 before and after premedication respectively. In ketamine-isoflurane
anaesthesia, it was 1.83 +0.21, 1.50 £ 0.17 and 1.66 + 0.2 at 30 min, 90 min

and 24 h. respectively. There was decrease in" capillary refill time after
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premedication but it was increased during anaesthesia, thereafter it decreased to

the near normal value (Fig.6).

4.2.2.7. Blood coagulation tiﬁte (in min): Blood coagulation’ time was 3.85 +
0.11 and 3.92 £ 0.11 before and after premedication respectively. In ketamine-
isofluranc anaesthesia, it was 4.17 % 0.10,4:22 0.11 and 4.18  0.07 at 30 min,
90 min and 24 h. respectively. There was an increase in coagulation time and it
was significant (P<0.05) after premedication, during anaesthesia and at 24h.
(Fig.7).

4.2,2.8. Systolic b!ood pressure (mm Hg): Systolic blood pressure was 139.83 +
2.21 and 159.67 + 2.01 before and éﬁer premedication respectively. In ketamine--
isoflurane anaeéthcsia; it wasrlsl.83 + 6.36, 168.17 + 2.47 and 140.83 + 2.79 at
30 min, 90 min and 24 h respectively. There was decrease in the systolic blood
* pressure following premedication and with significant (P<0.05) increase at 30

min. Thereafter it was decreased (Fig.8).

4.2.2.9. Diastolic blood pressure (mm Hg): Diastolic blood pressure was 84.14 +
2.03 and 104.50 = 1.64 before and after premedication respectively. In ketamine-
isoflurane anaesthesia, it was 148.50 + 1.80, 103.33 + 1.64 and 84.17 £ 2,29 at 30
min, 90 min and 24 h. respectively. There was increase in diaétolic blood
pressure after premedication and during anaesthesia. The increase was significant

(P<0.05) during anaesthesia (Fig.9).

4.2.2,10. Met‘z_n arterial bloot:! pressure (mm Hg): Mean arterial blood pressure
was 1’05.00 +2.16 and"125.67 £2.20 before and after premedication respectively.
In kétamine-isoﬂurane anaesthesia, it was 167.83 + 2.27, 124.33 + 1.89 and
103.17 + 1.84 at 30 min., 90 min. and 24 h. respectively. There was increase in
mean arterial blood pressure' after premedication and during anaesthesia. The

increase was significant (P<0.05) after premedication and during anaesthesia
(Fig.10).
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4.2.2.11. Electrocardiogram (ECG): All the animals showed normal ECG before
premedication. 'Sino atrial block was dbserycd after the administration of
xylazine and persisted up to 10 minutes after ketamine and subsequent isoflurane
maintenance. In animal No. Ii; there was a reduction in the height of the R wave.
In animal No.Il; there was a depression of ST segment and the depression
persisted throughout the period of anaesthesia. Peaked T wave persisted. In
animal No. II3 the sinus arrhythmia persisted with a negligible increase in the
height of the T wave (Plate 8). Mild elevation of ST segment was also noticed in
this animal (II;). Right bundle branch block seen in animal No. Il4, but the
condition became normal. The ECG was normal at the beginning in the animal
IIs, but the depression of ST segment aggravated. There was only QRS complex
indicating tachycardia. The height of R wave reduced with a small or mild P
wave. Subsequeht to the administration of ketamine showed an increase in the

height of the R wave but sinus arrhythmia persisted.
4.2.3. Haematological Parameters (Tables 7 to 8)

423.1. Haemoglobin concentration (g/dl): Haemoglobin concentration was
10.77 + 0.37 and 10.48 + 0.38 before and after premedication respectively. In
ketamine-isoflurane anaesthcs.ia, it was10.13 +0.27 at 30 min, 10.22 + 0.43 at
90 min and10.20 + 0.24 at 24 h. There was significant (P<0.05) decrease in

haemoglobin concentration after premedication and during anaesthesia (Fig.11).

4.2.3.2. Volume of packed red cells (%): Volume of packed red cells was 29.67
% 0.56 and 29.67 & 0.56 before and after p‘remedication respectively. In ketamine-
- isoflurane anaesthesia, it was 28.83 =+ 0.31, 29.00 + 0.68 and 30.0 * 1.21
respectively at 30 min, 90 min and 24 h. respectively. There was no variation

after premedication, but during anaesthesia it was further decreased (Fig.12).

4.2.3.3. Erythrocyte sedimentation rate (nm/h): Erythrocyte sedimentation rate
was 2.17 £ 0.17 and 2.00 + 0.26 before and after premedication respectively. In
ketamine-isoflurane anaesthesia, it was 1.83 +0.17, 1.67 +0.33 and 2.00 # 0.26
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at 30 min, 90 min and 24 h. of administration of ketamine. There was decrease in

ESR aﬁer_premedication- and during anaesthesia (Fig.13).

4.2.3.4. Total leukocyte count (10°/mm?): Total leukocyte count was 11.23
5.57 and 11.21 + 4.79 before and after premedication respectively. In ketamine-
isoflurane anaesthesia, it was 11.16 + 5.52, 11.46 + 4.27 and 14.33 £2.83 at 30

min, 90 min and 24 h. respectively. The variations were marginal (Fig.14).

4.2.3.5. Lymphocyte count (%) Lymphocyte'count was 31.17 + 1.40 and 32.17 &
0.75 before and after premedication respectively. In ketamine-isoflurane
anaesthesia, it was 29.00 £ 0.82,29.17 + 0.91 and 28.83 £ 0.95 at 30 min, 90 min

and 24 h. respectively. The variations were marginal (Fig.15).

4.2.3.6. Neutrophil count (%): Neutrophil count was 67.00 + 1.15 and 66.17 %
0.54 before and after premedication respectively. In ketamine-isofturane
anaesthesia, it was 65.50 + 0.92, 65.33 + 1.26 and 66.17 + 0.87 at 30 min, 90 min
and 24 h. respectively. 'fherc was decrease in neutrophil count and it was
significant (P<0.0) at 30 min. and 90 min. (Fig.16).

4.2.3.7. Eosinophil count (%):..Eosinophil count was 1.33+£0.21 and 1.50+ 0.34
before and after premedication respectively. In ketamine-isoflurane anaesthesia, it
was 1.17 £ 0.17, 1.33 £ 0.2] and 1.50 # 0.22 at 30 min, 90 min and 24 h.

respectively. The variations were marginal (Fig.17).

4.2.3.8. Monocyte count (%): Monocyte count was 0.20 + 0.24 and 0.16 + 0.24
before and after premedication respectively. In ketamine-isoflurane anaesthesia, it
was 0.16 + 0.24, 0.16 + 0.24 and 0.16 + 0.24 at 30 min, 90 min and 24 h.

respectively. The variations were marginal.

 4.2.3.9. Basophil count (%): Basophil count was 0 + @ throughout the period of

observation.



40
4.2.4. Serum Biochemical Parameters (Tables 9 to 11} -

4.2.4.1. Total protein (g/d1): Total protein was 7.13 = 0.35 and 6.35  0.45 before

and after premedication respectively. In ketamine-isoflurane anaesthesia, it was '
6.67 £ 0.26, 6.62 £ 0.27, and 6.40 + 0.13 at 30 min, 90 min and 24 h. There was
decrease in total protein after premedication and during anaesthesia and recovery.

The decrease was significant (P<0.05) after premedication (Fig.18).

4.2.4.2. Creatinine (mg/dl): Creatinine was 1.83 £ 0.26 and 1.30 £ 0.14 before
and after premedication respectively. In ketamine-isoflurane anaesthesia, it was
1.20+0.07, 0.97 +0.03 and 1,02 £ 0.14 at 30 min, 90 min and 24 h. Tﬁere were
marginal decreases in serum creatinine level after premedication and during

anaesthesia (Fig.[9).

4.2.4.3. Blood urea nitrogen (mg/dl): Blood urea nitrogen was 34.33 £ 0.21 and
* 33.00  1.41 before and after premedication respectively. In ketamine-isoflurane
anaesthesia, it was 44.33 :5.57, 36.83 £ 5.18 and 35.17 £+ 3.38 at 30 min, 90 min
~ and 24 h. There was a decrease in BUN after premedication. During anaesthesia

and recovery, there was significant (P<0.05) increase (Fig.20).

4.2.4.4. Glucose (mg/dl): Glucose was 94.33 + 2.49 and 151.33 £ 7.51 before
and after premedication respectively. In ketamine-isoflurane anaesthesia, it was
155.00 + 15.24, 175.00 + 13.29 and 169.67 =+ 8.55 at 30 min, 90 min and 24 h.
respectively. There was significant (P<0.05) increase in the serum glucose

concentration after premedication, during anaesthesia and at 24h. (Fig.21).

4.2.4.5. Aspartate amino transferase (U/L): Aspartate amino transferase was
33.67 + 0.61 and 40.33 + 1.20 before and after premedication respectively. In
ketamine-isoflurane anaesthesia, it was 45.00 + 4.84, 34.17 £ 3.75 and 44.33 &
2.39 at 30 min, 90 min and 24 h. There was an increase in AST value after

» premedication and during anaesthesia (P<0.05) (Fig.22).
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4.2.4.6, Alanine émina transferase (U/L): Aalanine amino transferase was 30.67
+ 0.67 and 41.50 = 1.80 before and after premedication with glycopyrrolate-
xylazine combination respeciively. In ketamine-isoflurane anaesthesia, it was
45.33' +3.49, 29.00.+3.98 and 41.33 =+ 2.67 at 30 min, 90 min and 24 h. There
was increase in ALT value after premedication and during anaesthesia (P<0.05)

(Fig.23).

| 4.2.4.7. Sodium (mEq/L) : Sodiufn was 133.67 + 6.78 and 148.67 + 4.80 before
and after premedication respectively. In ketamine-isoflurane anaesthesia, it was
144.00 + 4.85, 145.67 £ 2.59 and 140.00 + 3.44 at 30 min, 90 min and 24 h -
respectively. There was marginal increase in serum sodium concentration after

premedication, during anaesthesia and recovery (Fig.24).

4.2.4.8. Potassium (mEq/L): Potassium was 5.67 + 0.30 and 4.85 =+ 0.30 before
and -after premedication respéctively. In ketamine-isoflurane anaesthesia, it was
5.52+0.37,5.30+ 0.35 and 4.43 % 0.41 at 30 min, 90 min and 24 h. There was a
marginal variation in serum potassium concentration after premedication, during

anaesthesia (Fig.25).

4.2.4.9. Chioride (mEq/L): Chloride was 104.50 +2.31 and 107.00 :: 2.46 before
and after premedication respectively. In ketamine-isoflurane anaesthesia, it was
107.17 £ 2.04, 106.83 + 1.42, 101.50 + 0.72 at 30 min, 90 min and 24 h. The

variations were marginal (Fig.26)
4.2.5. Arterial Blood Gas Analysis (Table 12)

4.2.5.1 pH: The pH of arterial blocd (pHa) was 7.22 + 0, 7.27 £ 0.08 and 7.19
+ 0.07 before premedication, during anaesthesia and recovery respectively.

There was increase in pHa during anaesthesia but it was decreased during

recovery (Fig.27).

4.2.5.2. Partiél pressure of oxygen (Pa0,) (mm Hg): Partial pressure of oxygen
was 90.70 & 0.66, 434.53 = 21.53 and 134.40 + 3.59 before premedication, during
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anaesthesia and recovery respectively. There was marginal increase in PaO;

_ during anaesthesia and recovery (Fig.28).

4.2.5.3. Partial pressuré of carbon dioxide (PaCQO,) (mm Hg): Partial pressure
of carbon dioxide was }8.1.77:I:79.-04, 36.80 £ 13.83 and 39.27 = 8.15 before
premedication, during anaesthesia and recovery respectively. The PaCO; level

was maintained during anaesthesia and recovery (Fig.29).

4.2.5.4. Bicarbonate (HCO3) (m mol/L): Bicarbonate was 14.73 + 0.18, 18.97 ==
1.98 and 17.03  0.65 before premedication, during anaesthesia and recovery
respectively. There was -increase in HCO; during anaesthesia and recovery
(Fig.30).

4.2.6. Postanaesthetic Observations

Following recovery,'the dogs were with varying degree of dullness which

lasted for four hours and had the normal food intake from the next day onwards.



43
4.3 GROUP III

4.3.1 Clinical Observations (Table 3)

4.3.1.1. Clinical signs: The common clinical signs, suggestive of sedation,

manifested by the dogs following xylazine premedication were winking of eyes,
| yawﬁing and inco-ordination of movements with lowering of head. The other
symptoms noticed were-vomiting (1114, 111y, 115, 11Is, ITlg) licking (11ls) urination
- (1Is) and defecation (Illg). -All the'dogs, assumed the position of sternal

recumbency with head down posture in 10.50 & 0.62 min.

~ All the dogs were manually cohtrqlled on lateral recumbency for the
intravenous administration of midazolam and there- after the recumbency

maintained. Endotracheal intubation could be performed without any resistance.
During recovery, shivering and urination were noticed in all the dogs.

4.3.1.2. Induction time of anaesthesia: The induction time of anaesthesia

following the administration of ketamine, was 6.83 £ 0.47 min. (Fig.1)

4.3.1.3. Duration of surgical anaesthesia: The duration of surgical anaesthesia

was 37.50 % 2.14 min. (Fig.1).

4.3.1.4. .Depth of anaesthesia: The. depth of surgical anaesthesia was satisfactory

and the abdominal muscle relaxation was good.

4.3.1.5. Muscle relaxation tih':e: The ' muscle relaxation time was 41.00 +2.31

min. (Fig.1).

4.3.1.6. Degree of muscle relaxation: The degree of muscle relaxation was good

in all the dogs.

4.3.1.7. Recovery time: The recovery time was 108.00 £ 8.47 min. (Fig.1).
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4.3.2. Physiological Obs_érvations (Tables 4 to 6)

4.3.2.1. Rectal temperature (°C): Rectal temperature was 39.08 + 5.15 and 38.71
+ 0.11 before and after premedication with glycopyrrolate- xylazine and
midazolam combination rcépectively. In ketamine anaesthesia it was 38.57 +
0.12, 38.43 £ 0.18 and 38.86 =+ 0.06 at 30 min, 90 min and 24 h respectively.
_ There was decrease in rectal iemperatﬁre after premedication and during

anaesthesia and it was significant (P<0.05) during recovery (Fig.2).

4.3.2.2. Pulse rate (per min): Pulse rate was 104.00 + 6.21 and 8933 = 1.74
before and after premedication respectively. In ketamine anaesthesia it was 90.50
+ 1.71, 98.50 =+ 3.40 and 93.67 + 3.60 at 30 min, 90 min and 24 h. respectively.
There was decrease in pulse rate after premedication and anaesthesia. There was

significant (P<0.05) after premedication (Fig.3).

4.3.2.3. Respi}'ation rate (per min): Respiration rate was 38.67 £ 6.81 and 18.50 '
% 1.17 before and after prexﬁedication respectively. In ketamine anaesthesia it
was 21.00 % 7.45, 20.83 + 2.17 and 24.67 + 6.70 at 30 min, 90 min and 24 h
}espectively. There was decrease in respiration rate after premedication and
anaesthesia. The decrease was significant (P<0.05) after premedication and at 90
min. (Fig.4).

4.3.2.4. Colour of visible mucous membrane : Colour of visible mucous

membrane was pale roseate in all animals.

4.3.2.5. Oxygen saturation (SpQ;) level (% ): Oxygen saturation Jevel was 89.83
+2.44 and 93.33 + 0.76 beforé and after premedication respectively. In ketamine
anaesthesia it was 95.17 £ 0.31,95.33 +£0.33 and 95.33 £+ 0.21 at 30 min, 90 min
and 24 h respectively. There was increase in oxygen saturation level after

premedication and during anaesthesia (Fig.5).

4.3.2.6. Capillary refill time (sec): Capillary refill time was 1.50 +0.23 ahd 1.67

+ 0.22 before and after premedication respectively. In ketamine anaesthesia it



45

was 2.00 £+ 0.21, 1.66 + 0.37 and 1.66 =+ 0.17 at 30 min, 90 min and 24 h.
respectively. There was increase in capillary refill time after premedication,
during anaesthesia and there aﬁer it gradually decreased to the near normal value
by 24 h. (Fig.6). |

4.3.2.7. Blood coagulation time (in min): Blood coagulation time was 3.83 =+
0.22 and 4.23 + 0.15 before and after premedication respectively. In ketamine
anaesthesia it wés 4.13 + 022, 442 +£0.16 and 4.28 £ 0.20 at 30 min, 90 min
and 24 h. There was increase in CTlaﬁcr premedication, there after the variations

. were marginal (Fig.7).

4.3.2.8. Systolic blood pressure (mmHg): Systolic blood pressure' was 140.17 =
2.36 and 134.67 + 2.56 before and after premedicatidn respectively. In ketamine
anaesthesia jt was 185.00 + 3.68, 138.33 + 3.24 and138.50 % 2.58 at 30 min, 90
min and 24 h respectively. There was significant (P<0.05) increase in systolic

blood pressure after premedicatioh, during anaesthesia and recovery (Fig.8).

4.3.2.9. Diastolic blood pressére (mmHg): Diastolic blood pressure was 84.83 +
1.92 and 84.83 + 2.29 before and after premedication respectively. In ketamine
anaesthesia, it was 136.17 = 2.63, 92.50 + 2.55 and 89.33 % 2.30 at 30 min, 90
min and 24 h respectively. There was significant (P<0.05) increase in diastolic
blood pressure after prerﬁegiication and during anaesthesia. But it decreased to

near normal value by 24 h. (Fig.9).

4.3.2.10. Mean arterial blood pressur"e (mmHg): Mean arterial blood pressure
was 107.00 + 3.18 and 127.00 + 2.45before and after premedication respectively.
In ketamine anaesthesia, it was 156.67 +2.52, 118.17 £2.10 and 105.00 £2.51 at
30 min, 90 min and 24'H-respectively. There was an increase in mean arterial
blood pressure after premedicafion and during’ anaesthe.sia. The increase was
_ signiﬁcaﬁt (P<0.05), during anaesthesia though it decreased below the normal
value by 24h. (Fig:10). ' ' '
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4.3.2.11. Electrocardiogram (ECG): Electrocardiography was normal before
premedication in all the animals. This was followed by ST segment elevation and

became normal during the period of surgical anaesthesia.

The occurrence of right bundle branch block was significant and then the
height of the P wave reduced. This became normal afterwards. After 60 minutes
of ketamine administration there was a depression of ST segment with solitary
' supraventricular prematuré contractions and animal_became normal by the end of
anaesthetic period in animals IIl;. There was peaked T wave during ketamine

anaesthesia (Plate 8).
4.3.3 Haematological Parameters (Tables 7 to 8)

- 4.3.3.1 Haemoglobin concentration (g/dl): Haemoglobin concentration was
11.57 + 0.23 and 10.08 + 0.15 before and afier premedication respectively. In
ketamine anaesthesia it was 10.73 0.47, 9.82 £ 021 and 10.03 £ 0.15 at 30
min, 90 min at 24 h respectively. There was significant (P<0.05) decrease in

haemoglobin concentration after premedication, during anaesthesia, recovery and
at 24 h. (Fig.11). '

4.3.3.2. Volume of packed red cells (%): Volume of packed red cells was 33.50 +
0.92 and 31.00 + 0.57 before and after premedication respectively. In ketamine
anaesthesia it was 29.67 £ 0.42, 30;83 +0.31 and 32.33 £0.56 at 3'0 min, 90 min
and at 24 h respectively. There was a decrease in VPRC after premedication and

during anaesthesia (P<0.05), and recovery (P<0.05) (Fig.12).

4.3.3.3. Erythrocyte sediniéntation rate (mm/h): Erythrocyte sedimentation rate
was 2.00 £ 0.25 and 1.50 £ 0.22 before and after premedication respectively. In
ketamine anaesthesia it was 2.33 0.33, 1.83 £ 0.30 and 1.83 & 0.30 at 30 min,
90 min and at 24 h respectively. There was decrease in ESR after premedication

and during anaesthesia (Fig.13).
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4.3.3.4. Total leukocyte couit (10*/mm?): Total leukocyte count was 18.13 +
4.84 and 17.91 + 2.89 before and after premedication respectively. In ketamine
anaesthesia it was 18.66 & 3.00, 18.36 + 2.99 and 18.38 # 3.95 at 30 min, 90 min

and at 24 h respectively. The variations were marginal (Fig.14).

4.3.3.5. Lymphocyte count (%). Lymphocyte count was 28.67 + 1.02 and 27.83
+ 1.0l before and after premedication respectively. In ketamine anaesthesia it
was 28.33 £ 0.67, 29.33 =+ 0.6] and 29.17 £ 0.70 at 30 min, 90 min and at 24 h

respectively. The variations were marginal (F ig.15).

4.3.3.6. Neutrophil count (%): Neutrophil count was 69.83 + 1.11 and 71.05 +
0.92 before and after premedication respectively. In ketamine anaesthesia it was-
70.33 + 0.61, 69.83 + 0.60 and 69.83  0.70at 30 min, 90 min and at 24 h

“respectively. The variations were marginal (Fig.16).

4.3.3.7. Eosinophil count (%):Eosinophil count was 1.33 =+ 0.42and 0.66 =+
0.21before and after premedication respectively. In ketamine anaesthesia it was
1.17+0.17, 0.83 £ 0.17 and 1.00 =+ 0 at 30 min, 90 min and at 24 h respectively.

The variations were marginal (Fig.17).

4.3.3.8. Monocyte count (%): Monocyte count was 0.17 = 0.24 and 0 + 0 before
and after premedication respectively. In ketamine anaesthesia it was 0.16 + 0,
0+ 0 and 0 = 0 at 30 min, 90 min and at 24 h respectively. The variations were

marginal.

4.3.3.9. Basophil count (%): Basophil count was 0 =+ 0 throughout the period of

observations.
4.3.3. Serum Biochemical Parameters (Table 9 to 11)

4.3.3.1. Total protein (g/dl): Total protein was 6.85 + 0.45 and 6.40 + 0.28
before and after premedication respectively. In ketamine anaesthesia it was 6.17
£ 0.35, 6.40 £ 0.30, 6.58 =+ 0.30 at 30 min, 90 min and at 24 h respectively.
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There was marginal decrease in protein content after premedication and during

anaesthesia (Fig. 1.8).

4.3.3.2. Creatinine (mg/dl): Creatinine was 1.35 = 0.30 and 1.05 + 0.14 before
and after premedication. In ketamine anaesthesia it was 1.00 = 0.10, 0.93 +0.07
and 1.00 = 0.0 at 30 min, 90 min anq at 24 h respectively. There was marginal
decrease in serum creatinine level after premedication and during anaesthesia
(Fig.19)

4.3.3.3. Blood urea nitrogen (mg/dl) : Blood urea nitrogen was 33.33 =+

~and 3033 £ 2.99 before and after premedication’ respectively. In ketamine
anaesthesia it was 30.17 + 3.08, 27.67 + 1.98 and 28.67 +2.65 at 30 min, 90 min
and at 24 h respectively. There was decrease in BUN level after premedication,
during anaesthesia and recovery and the decrease was significant (P<0.05)

during recovery (Fig.20).

4.3.3.4. Glucose (mg/dl): Giucose was 95.50 £ 2.63 and 168.00 & 7.41 before
and after premediéaﬁon. In ketamine anaesthesia it was 185.50 +21.55, 200.50 +
19.87 and 188.33 = 9.33 at 30 min, 90 min and at 24 h respectively: There was
significant (P<0.05) increase in glucose concentration after premedication, during

anaesthesia and at 24h (Fig.21).

4.3.3.5. Aspartate amino transferase (U/L). Aspartate amino transferase was
42.17 + 5.82 and 42.00 + 2.62 before and after premedication respectively. In
ketamine anaesthesia it was 40.67 % 4.21, 41.33 % 1.50 and 40.67 + 2.40 at 30
" min, 90 min and at 24 h. respectively. There was marginal decrease in AST value

after premedication during anaesthesia and recovery(Fig.22).

4.3.3.6. Aalanine amino transferase (U/L): Aalanine amino transferase was
39.50 + 5.46 and 35.33 & 2.92 before and after premedication. In ketamine
anaesthesia it was 36.00 + 4.49, 34.50 + 3.58 and 33.67 =+ 2.75 at 30 min, 90
‘ min and at 24 h respectively. There was marginal decrease in ALT value after

premedication and during anaesthesia (Fig.23).



49

4.3.3.7. Sodium (mEq/L) : Sodium was 135.33 £ 1.61 and 143.50 =+ 3.76 before
and after premedication. In ketamine anaesthesia it was 137.83 +2.18, 139.83 +
1.08 and 139.83 = 1.19 at 30 min, 90 min and at 24 h respectively. There was
marginal increase in sodium concentration after premedication and during

anaesthesia (Fig.24).

4.3.3.8. Potassium (mEq/L): Potassium was 4.78 + 0.43 and 4.61 % 0.26 before
and after premedicatio'n. In kétamine anaesthesia it was 4.38 £ 0.43, 4.55 +0.38
and 4.73 x 0.25 at 30 min,.90 min and at 24 h respectively. The variations were
marginal (Fig.25).

4.3.3.9. Chloride (mEq/L): Chloride was 88.17 £ 15.92 and 108.50 + 0.88
before and after premedicétion. In ketamine anaesthesia it was 108.67 + 1.12,
106.0 +1.18, 104.17 + 1.17 at 30 ﬁl_in, 90 min and at 24 h respectively. There
was increase in serum chloride level after premedication and during anaesthesia

and during anaesthesia the increase was significant (P<0.05) at 30 min. (Fig26).
4.3.3. Arterial Blood Gas Analysis (Table 12)

4.3.3.I.lpH." The pHa was 734 + 0.02, 7.29 £ 0.01 and 7.31 = 0.01 before
premedication, during anaesthesia and recovery respectively. There was decrease

in pHa during anaesthesia and-_recov_ery. (Fig.27).

4.3.3.2. Partial pressure of oxygen (Pa0;) (mm Hg): Partial pressure of oxygen
was 110.73 = 14.02, 117.87 % 1.92 and 115.67 £ 19.49 before premedication,
during anaesthesia and recovery respectively. There was increase in PaO, during

anaesthesia and recovery (Fig.28).

4.3.3.3. Partial pressure of carbon dioxide (PaCQ;) (mm Hg): Partial pressure
of- carbon dioxide was 25.53 + 1.84, 42.33 + 1.89 and 33.17 + 5.02 before
premedication, during anaesthesia and recovery respectively. There was increase

in PaCO; during anaesthesia dnd recovery (Fig.29).
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4.3.3.4. Bicarbonate (ICO3) (m mol/L): Bicarbonate ‘was 18.13 & 1.62, 13.80
+ 1,27 and 17.60 + 1.58 before premedication, during anaesthesia and recovery
. respectively. There was decrease in HCO; during anaesthesia but during recovery

it increased to the near normal value (Fig.30).
4.3.4. Postanaesthetic Observations

Following recovery, the dogs were with varying degree of dullness which

. lasted for six hours and had the normal food intake from the next day onwards.
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4.4. GROUP IV
4.4.1. Clinical Observations (Table 3)

4.4.1.1 Clinical signs:. The. common clinical signs, suggestive of sedation,
manifested by the dogs "folloWing xylazine premedication were winking of eyes,
yawning and'inco-ordindfion of movements with lowering of head. The other
symptoms noticed were vomiting (all the doés), licking (IV3, [Vg ) and defecation
(IV3, IVs ). All the dogs, assumed the position of sternal recumbency with head

down posture in 10.83 £ 0.71 min.

All the dogs were manuélly controlled on lateral recumbency for the
intravenous administration of midazolam and thereafter the recumbency

maintained. Endotracheal intubation could be performed without any resistance.
" During recovery, shivering and urination were noticed in all the dogs.

4.4.1.2. Induction time of anaesthesia: The induction time of anaesthesia

following the administration of ketamine was 6.50 £ 0.43 min. (Fig.1).

4.4.1.3. Duration of surgical anaesthesia: The duration of surgical anaesthesia
was 42.33 £ 0.84 min. (Fig.1).

4.4.1.4. Depth of anaesthesia: The depth of surgical anaesthesia was very good.

 4.4.1.5. Muscle relaxation time: The muscle relaxation time was 54.66 £ 3.02
min. (Fig.1). |

4.4.1.6. Degree of muscle rélaxqtion.' The degree of muscle relaxation was

excellent in all the dogs after the administration of isoflurane.
4.4.1.7. Recovery time: The recovery time was 91.50 =+ 6.42 min. (Fig.1).

4.4.2. Physiological Observations tTabIes 410 6)
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4.4.2.1. Rectal temperature (°C).' Rectal temperature was 39.21 £ 0.13 and 38.96
+ 1.74 before and after premedication respectively. In ketamine—isoflurane
anaesthesia, it was 38.65 =% 0.12, 38.53 +0.10 and 39.33 +0.13 at 30 min, 90
min and 24 h. respectively. There was marginal decrease in rectal temperature

through out the period of observation (Fig.2).

4.4.2.2. Pulse -rate (per min): Pulse rate was 85.00  6.25 and 80.66 = 3.87 before
and after premedication respectively. In ketamine—isoflurane anaesthesia, it was
82.83 £+ 3.55, 85.17 + 3.75 and 87.33 £+ 3.42 at 30 min, 90 min and 24 h.
respecﬁvely. There was significant (P<0.05) decrease in pulse after

premedication and thereafter there was marginal increase (Fig.3).

4.4.2.3. Respiration rate (per min): Respiration rate was 28.17 : 5.15 and 20.66
+ 507 before and after premedication respectively. In ketamine—isoflurane
anaesthesia, it was 26.50 + 3.34, 27.17 + 7.73 and 38.67 % 6.81 at 30 min, 90
min and 24 h. respectively. There was decrease in respiration rate after

premedication, but during anaesthesia it gradually increased (Fig.4).

4.4.2.4. Colour of visible. mucous membrane : Colour of visible mucous

membrane was pale roseate in all animals.

4.4.2.5. Oxygen saturation (Sp0;) level (% ): Oxygen saturation level was 86.67
+ 4.03 and 96.00 = 0.44 before and after premedication respectively. In
ketamine—isoflurane anaesthesia, it was 98.33 + 0.20, 98.33 £ 0.21 and 94.83
0.91 at 30 min, 90 min and 24 h. respectively. There was significant (P<0.05)

increase in oxygen saturation level after premedication and during anaesthesia

- (Fig.5).

4.4.2,6. Capillary refill time (sec): Capillary refill time was 1.50:+ 0.23 and 1.67
+ 022 before and after premedication respectively. In ketamine—isoflurane
anaesthesia, it was 1.83 + 0.21, 1.66 % 0.31 and 1.66 % 0.17 at 30 min, 90 min and

24 h, respectively. There was significant (P<0.05) increase in capillary refill time
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after premedication, during anaesthesia and thereafter it decreased to the near

normal value (Fig.6).

4.4.2.7. Blood coagulation time (in min): Blood coagulation time was was 4.25
+ 0.18 and 4.45 £ 0.26 before and after premedication respectively. In ketamine—
isoflurane anaesthesia, it was 4.52 + 0.20,4.78 +0.22 and 4.37 & 0.19 at 30 min,

90 min and 24 h respectively. The variations were marginal (Fig.7). '

4.4.2.8. Systolic blood pressure (mmHg): Systolic blood pressure was 136.67 +
3.08 and 130.00 + 3.64 before and after premedication respectively. In ketamine—
isoflurane anaesthesia, it was 183.17 + 2.77, 137.00 + 2.62 and 129.17 + 1.74 at
30 xﬁin, 90 min and 24 h respectively. There was decrease in systolic pressure
after premedication but during anaesthesia there was increase and the increase

was significant (P<0.05) at 30 min. (Fig.8).

4.4.2.9. Diastolic blood pressure (mnmHg): Diastolic blood pressure was 81.00 +
2.59 and 84.50 + 2.34 before and after premedication respectively. In ketamine—
isoflurane anaesthesia, it was 130.17 £ 4.10, 92.17 & 1.56 and 89.00 + 2.98 at 30
min, 90 min and 24 h. respectively. Th_ere was decrease in diastolic pressure after

premedication and duriné anaesthesia it was increased (Fig.9).

4.4.2.10. Mean arterial blood pressure (mmHg): Mean arterial blood pressure
was 101.67 +2.98 and 137.33 +'1.67 before and after premedication respectively.
In kctaminé—isoﬂuranc anaesthesia, it was 151.83 + 4.60, 113.83 + 1.79 and
104.00 + 2.47 at 30 min, 90 min and 24 h respectively. There was decrease in
" mean arterial pressure after premedication but during anaesthesia there was

significant increase (P<0.05) (Fig.10).

4.4.2.11. Electrocardiogram (ECG): Electrocardiography was normal before
premedication in all the animals. Sinus arrythmia and sino atrial block observed

. after the administration of xylazine in gnimal IV, and IV,.
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In animal No. 1V, the sinus arrythmia persisted till the administration of
ketamine. This sinus arrythmia connected sloWIy and was followed by ventricular
tachycardia with ventricular premature contractions persisted. Fusion beat
(variation of ventricular premature contraction) observed in this animal and
subsequently the rhythm became normal. ST segment depression also noticed
after 30 min. of ketamine administration and isoflurane maintenance but became
normal after 15 min. The animal IV3 showed peaked T wave. The P wave is equal
to R wave and subsequently T wave became more than R wave. The sinus
arrythmia persisted. There was signs of sinoatrial block/arrest. Occasional
missing of QRS complex indicating second degree heart block. Indications of

ventricular tachycardia also observed in animal IV3.

. Signs of sino atrial block/arrest observed in animal IV;. There was a -
. solitary ventricular premature contraction (spike like ventricular contraction). The
heart rate reduced. QT interval widened. Signs of SA block, height of T wave
increased and peaking of T wave. The sino atrial block aggravated after 15
minutes became normal after 30 minutes. The anima] became perfectly normal

and showed ECG recording with normal T wave (Plate 9 to 11).
4.4.3. Haematological Parameters (Table 7 to 8)

4.4.3.1. Haemoglobin concentration (g/d]): Haemoglobin concentration was
- 11.52 £ 0.18 and 11.06 + 0.13 bchré and after premedication respectively. In
ketamine—isoflurane anacsthesia, it was 10.85 +0.16, 10.72 + 0.14 anci 11.i0 +
0.77 at 30 min, 90 min and 24 h respectively. There was significant (P<0.05)
decrease in haemog.lobin‘ ‘concentration after premedication. and during

anaesthesia (Fig.11).

4.4.3.2. Volume of packed red cells (%): Volume of packed red cells was 31.67 +
0.67 and 29.83 = 0.47 before and after premedication respectively. In ketamine—
isoflurane anaesthesta, it was 28.83 +0.40, 28.50 +'0.56 and 30.83 + 0.87 at 30

min, 90 min and 24 h. respectively. There was a decrease in volume of packed
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red cells after premedication, during anaesthesia and recovery. The decrease was

significant (P<0.05) (Fig.12). -

4.4.3.3. Erythrocyte sedimentation rate (mm/h): Erythrocyte sedimentation’ rate
was 2.17 + 0.31 and 1.50 = 0.22 before and after premedication respectively. In
ketamine—isoﬂuranc anaesthesia, it was 1.67+ O.21, 1.83 £0.17and 1.67 £0.21
at 30 min, 90 min and 24 h. respectively. There was decrease in ESR after

premedication, but during anaesthesia the variations were marginal (Fig.13).

4.4.3.4. Total leukocyte count (10°/mm?): Total leukocyte count was 14.00 +
2.47 and 14.51 £ 2.12 before and after premedication respectively. In ketamine—
isoflurane anaesthesia, it was 15.18 + 1.88, 15.73 + 1.93 and 14.36 + 1.89 at 30

min, 90 min and 24 h. respectively. The variations were. marginal (Fig.14).

4.4.3.5. Lymphoc;yte count (%): Lymphocyte count was 28.33 + 1.12 and 29.50
+ 0.88 before and after prgmedfcation respectively. In ketamine-isoflurane
anaesthesia, it was 32.17 & 0.95, 30.83 =+ 1.11 and 30.33 + 1.43 at 30 min, 90
min and 24 h.. respectively. There was an increase in lymphocyte count after
premedication and during anaesthesia. The iricrease was significant (P<0.05)

duriﬁg anaesthesia (Fig:15).

4.4.3.6. Neutrophil count (%): Neutrophil COﬁnt was 69.17 = 1.14 and 69.50 *
0.88 before and after p;emedicatipn respectively. In ketamine—isoflurane
anaesthesia, it was 66.50 % 0.85, 67.67 + 1.05 and 68.00 + 1.15 at 30 min, 90
min and 24 h.. respectively. There was no change in neutrophil count after
premedication, but during anaesthesia, there was significant (P<0.05) decrease
(Fig.16). | -

4.4.3.7. Eosinophil coﬁnt (%j: Eosinophil count was 2.00 + 0.26 and 1.00 + 0.00
before and after premedication respectively. In ketamine—isoflurane anaesthesia,
it was 1.00 £ 0.26, 1.33 £ 0.21 and 1.50  0.43 at 30 min, 90 min and 24 h,
respectively. There wa_s. -marginal decrease .in eosinophil count after

premedication and during anaesthesia (Fig.17).
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. 4.4.3.8. Monocyte count(%):Monocyte count was 0.20 = 0.24 and 0 + 0 before

and after premedication respectively. In ketamine—isoflurane anaesthesia, it was
0.33 £0,0.16 +£0.24 and 0.16 + 0.24 at 30 min, 90 min and 24 h. respectively.

The variations were marginal.

4.4.3.9.Basophil count (%): Basophil count was 0 + 0 throughout the period of

observations.
4.4.4. Serum Biochemical Parameters (Tables 9 to 11)

4.4.4.1. Total protei'n (g/dl): Total protein was 6.60 =+ 0.32 and 6.38 + 0.32
before and after premedication respectively. In ketamine—isoflurane anaesthesia,
it was 6.10 & 037,645 # 027,6.57 + 0.33 at 30 min, 90 min and 24 h
respectively. There was decrease in total protein content after premedication. But

during anaesthesia there was significant (P<0.05) decrease (Fig.18).

4.4.4.2. Creatinine (mg/dl): Creatinine was 1.28 +: 0.31 and 0.77 :+ 0.08 before
and after premedication- respectively. In ketamine-isoflurane anaesthesia, it was
0.87+0.11, 0.87 + 0.08 and 1.02 £+ 0.02 at 30 min, 90 min and 24 h. respectively.
There was marginal decrease in serum creatinine level after premedication and

during anéesthesia (Fig.19).-

4.4.4.3.Blood urea nitrogen (mg/dl ) : Blood urea nitrogen as 30.33 =+ 1.86 and
35.50 £ 5.68 before and after premedication respectively. In ketamine—
isoflurane anaesthesia, it was 26.50 £3.39,26.67 £2.84 and 32.67+ 1.86 at 30
min, 90 min and 24 h. respectively. There was increase in the BUN level after

premedication, but during anaesthesia it was decreased (Fig.20).

4.4.4.4 Glucose (mg/dl): Glucose was 94.17 + 1.17 and 187.50 + 18.89 before
and after premedication respectively. In ketamine—isoflurane anaesthesia, it was
21150 + 20.69, 199.00 .+ 8.91 and 185.33 £ 7.93 at 30 min, 90 min and 24 h.
respectively. There was a sfgniﬁcaht (P<0.05) increase in glucose concentration

after premedic_ation, during anaesthesia and at 24 h. (Fig.21).
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4.4.4.5. Aspartate amino transferase (U/L): Aspartate amino transferase was
52.50 + 6.29 and 43.33 + 3.11 - before and .after premedication respectively. In
ketamine—isoflurane anaesthesia, it was 43.33 + 4.05, 39.83 * 2.55 and 42.67 +
3.42 at 30 min, 90 min and 24 h. respectively. There was decrease in AST values

after premediéation and during anaesthesia (Fig.22).

4.4.4.6. Aalanine amino fransferase (U/L): Aalanine amino transferase was
48.33 + 5.55 and 40.66 + 3.87 before and after premedication respectively. In
~ ketamine-isoflurane anaesthesia, it was 40.50 + 4.63,35.67 % 3.04 and 38.00 =
3.00 at 30 min, 90 min and 24 h. respectively. There was decrease in ALT

values after premedication and during anaesthesia (Fig.23).

4.44.7. Sodium (mEq/L) : Sodium was 137.83 £ 1.17 and 138.50  1.85 before o
and after premedication respectively. In ketamine—isoflurane anaesthesia, it was
141,17 +0.83, 140.17 = 1.08 and 140.00 % 0.37 at 30 min, 90 min and 24 h.
respectively. There was marginal increase in serum sodium concentration after

premedication and anaesthesia (Fig.24).

4.4.4.8. Potassium (mEq/L): Potassium was 4.48 +.0.26 and 4.70 + 0.27 before
and after premedication respectively'. In ketamine—isoflurane anaesthesia, it was
3.97 £ 0.10, 4.33 % 0.08 and 4.60 + 0.21 at 30 min, 90 min and 24 h.
. respectively. There was marginal variations in potassium concentration after
premedication, but duriﬁg"anaeéthesia there was significant (P<0.05) decrease
(Fig.25). | |

4.4.4.9. Chloride (mquI;): Chloride was 101.50 + 1.52 and 108.50  0.88 before

and after premedication respéctivcly. In ketamine—isoflurane anaesthesia, it was
108.33 + 0.80, 104.83 + 1.47, 104.17 =+ 0.87 at 30 min, 90 min and 24 h.
respectively. There was significant (P<0.05_) increase in serum chloride after

premedication and during anaesthesia (Fig.26).
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4.4.5. Arterial Blood Gas Analysis (Table 12)

4.4.5.1. pH: The pHa was 7.23 + 0.05, 722 4+ 0.04 and 7.27 + 0.02 before
induction, during anaesthesia and recovery respecti'v‘cly. There was no change in

pHa during anaesthesia, though there was an increase during recovery (Fig.27).

4.4.5.2. Partial pressure of oxygen (Pa0,) (mm Hg): Partial pressure of oxygen
was 94.03 + 1.97, 414.30 £ 4.53 and 113.67 = 9.79 before induction, during
anaesthesia and recovery respectively. There was marked increase in PaO; during

anaesthesia and recovery (Fig.28).

- 4.4.5.3 Partial pressure of carbon dioxide (PaCO,) (mm Hg): Partial pressure of
carbon dioxide was 46.07 £ 4.67, 46.93 + 5.14 and 36.50 £ 5.29 before induction,
during anaesthesia and recovery respectively. The PaCO; level was maintained

during anaesthesia and decreased during recovery (Fig.29).

4.4.5.4. Bicarbonate (HCO3) (m mol/L): Bicarbonate was 18.63 + 0.27,17.97 +
1.04 and 15.87 =+ 1.52 before prcrﬁedicatioh, during anaesthesia and recovery |
rcspéctively. There was no change in HCO; during anaesthesia, though it was

decreased during recovery (Fig.30).
4.4.6. Postanaesthetic Observations

Following recovery, the dogs were with varying degree of
drowsiness/lethargic/ dullness which lasted for four hours and had the normal

- food intake from the next day onwards.



Table 2. Body weight and quantities of the d'rugs administered. (Mean + SE)

. (n=5)

v

16.58 £2.48

0.83 £0.13

0.83+0.13

5.50+0.88

Groups - Body weight ‘ Glycopyrrolate (ml) Xylazine (ml) Midazolam-(nil) Ketamine (mf) ' Isofluirane
(k) (0.20 mg/ml) (20.0 mg/ml) (1.00 mg/ml) (50mg/ml)
I ‘| 14254120 |0.780.16 0.78%0.16 Not administered | 3:02 £0.64° | Not administered
oo 15002097 | 0.79:+0.06 0.79 20.06 Not administered | 3:050.23 ““To effect”’
11 16174229 | 0.83£0.12 0.83 +0.12 5.17£0.76 333 +0.49 Not
) . A .| administered
3.3320.51 “To effect”
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Table 3. Time of induction, duration of anaesthesia, degree of muscle relaxation, depth of anaesthesia, muscie

(n=6)

relaxation time and recovery time. (Mean + SE)

. Clinical Observations 1 1. 111 vV
Time of induction of anaesthesia | 9.50%0.72" '8.83 = 0.40 6.83 £ 0.48 6.50+0.43

(Minutes) ' : ’
Duration of s_.u-fgical anaesthesia .. |36.70£2.65 .. _ 4583 £1.54 . . 37.50£2.14 42.33 +0.84 .
- . (Minutes) : . o P :
Degree of musclé relaxation Moderate | Good Good - Excellent
© : Satisfactory
Depth of anaesthesia (in two dogs) Satisfactory Satisfactory Good
C . Not satisfactory - :
(in four dogs)
Muscle relaxation time 4120+ 2.14 49.83 +1.85 41.00 £2.31 54.67 £3.02
71.70 + 4.01 80.00+5.17

Recovery time (Minutes)

108.00+8.47

91.33 £1.93
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Table 4.

Observations on rectal temperature, pulse rate and respiration rate- before and after premedication, during anaesthesia and

recovery, and at 24h.(Group I-IV) (Mean+SE) n=6 -
Premedication During During recovery
Parameters Group Before After anaesth.esia . (90 min) At24h
(30min)

I 38.92+0.15 38,92+ 0.14 3879+021 | 38.4520.18* 38.7120.21

I 39.10+0.07 38.9920.04* 738.91%0.15 38.75+0.13 38.94£0.08

Rectal temperature 11 39.085.15 38.7120.14 538.57£0.12 38.4310.18%_ 38.8620.06
Q) v 30.2120.13 38.96x1.74 538.65:0.12 38.530.10 39.3320.13

I 100.67+6.86 106.67£15.76 795.00+1.69 - 92.33£1.89 90.50+2.42
10 91.17+4.12 83.17+2.86 587.17%2.07 90.00+2.62 86.50+3.24*

Pulse rate (per min) I 104.50+6.21 89.33+1.74% 590.50+1.71 98.50+3.40* 93.67+3.60
v 85.00+:6.25 80.66+3.87* 582.83%3.55 85.17+3.75 87.33+3.42
I 33.67+4.63 24.50£2.35* 26.67+5.56 23.83+2.26 23.83+£2.20*

I 24.67+6.70 17.33+2.55 19.17+4.06 23.506.82 33.0£5.79

Respiration rate 11 38.67+6.81 18.50£1.17* 21.00+7.45 20.83+2.17* 24 .67+6.70
(per min) v 28.17£5.15 20.66£5.07 26.50£3.34 27174773 38.67%6.81

(P<0.05) Significant at 5 per cent level. * Raw means compared to the mean value before premedication

Column means with alphabetic superscripts in common (3, b, c, d) is not statistically significant.
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Table 5. Observations on oxygen saturation ,blood coagulation time and capillary refill time - -

(Mean=SE)

before and after premedication, during anaesthesia and recovery, and at 24h.(Group [-IV) n=6
: Premedication _ During During recovery o -
Parameters Gm_up Before . Aﬁcr , an(z;%sr:lhiiila (90 mm). At 24h .
I 92.0+2.05' "04.0+1.61* $94,67+0.42 °95.17£0.70 | - 93.67x0.42
| Oxygen saturation I 82,3343 48 0433:042% | 97.17:087% | '9833021% | 95.0%137%
(SpO2)(per cent) ' ' ‘ '
' : m - 89.83+2.44 °93.33x0.76 . | . "95.17£0.31 °95.33+0.33 95.33+0.21 -
IV - | 86.67+4.03 060080447 |  "98.332020° ~ | 98332021 | . 04835001,
I 3.520.13 3.78£0.20 3.92+0.08* 3.78%0.13 3.75%0.11
‘Blood coagulation I 38520.11 | 39220117 T 41720.10% 422£0.11* 4.18 20.07%
time (min) _ __ : : : : ‘
II 3.83£0.22 4230.15 413 £0.22 4423016 - 4.2820.20
v 425018 | 445026 4.52+020 4.78£0.22 437%0.19
“Capillary refill time L 2.00£0.23 1.50£0.26 - 1505022 1.50£0.22 1.83£0.22
{sec) : '
1I 1.50 £0.23 1.33£0.22 1.8320.21 1.50 £0.17 1.66 £0.22
I 1.5040.23 167%0.22 T 2.00£021 1.6620.37 T.6620.17.
v 1,50 £0.23 1672022 183021 1662031 1.6620.17

(P<0.05) Significant at 5 per cent level. * Raw means compared to the mean value before premedication

‘Column means with alphabetic superscripts in common (a, b, c, d) is not statistically significant. '
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Table 6. Observations on éysfo[ic blood pressure, diastolic blood pressure and mean blood pressure (mm.Hg) before and aﬁér._

premedication, durmg anaesthesia and recovery, and at 24h. (Group I-1V) "(Mean + SE) n=6
. Premedlcatlon During During recovery . '
Parameters. Group Before Afier ar;gf(:)s;g;iz;ia | (90.min) At24h
I 130.67+3.03 . '158.00+4.73 213.17£5.17 154.83+4.60 - I_32.33:b4.89
Systolic blood I 139.83£2.21 159.67+2.01 181.836.36 168.1742.47 140.83%2.79
pressure (mm Hg) ’ ‘ '
I . 140.17£2.36 134.67+2.56 '185.00+3.68 138.33+3.24. 138.50+2.58
IV 136.67+3.08 - . 130.00£3.64 - 183.17+2.77 137.00+:2.62. 129.17+1.74
1 78.33+2.95 100.17+2:1 1 152.33+3.10 102.17+2.71 79.33+£2.52
Diastolic blood 1I. - 84.143:2.03 104.50+1.64 148.50+1.80 103.33x1.64 | 84.17%£2.29
pressure (mm Hg) S ' - ' L
' - 111 84.83+1.92 84. 83:I:2 29 136.17+£2.63 92.50+2.55 89.33+£2.30
IV 81.00£2.59 84.50+2. 34 ' 130.1724.10 92.17+1.56 89.00+2.98
1 -99.83+4.50 | 18.67:E3.24 " 173.00+2.98 123.004:2.69 100.50+4.33
Meun blood pressure I 105.00+2.16 125.67+2.20 167.83+2.27 124.33+1.89 103.17+1.84
(mm Hg) :
) , I 107.00+3.18 127.00+2.45 156.67+2.52 118.17%2.10 105.00+£2.51
v 101.6742.98 137.33£1.67 151.83%4.60 113.83+1.79 104.0022.47

(P<0.05) Significant at 5 per cent level.

* Raw means compared to the mean value before premedication
Column means with alphabetic superscripts in common (a, b, ¢, d) is not statxstxcally sxgmﬁcant
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Table 7.

Observations on haemoglobin concentratlon volume of packed red cells, erythrocyte sedimentation rate and total leukocyte

count - before and after premedlcanon during anaesthesm and recovery, and at 24h. (Group I-IV) (Mean + SE) '
. R . : n=3
_ Premedication Diuring During recovery - _'
Parameters | . Group Before . Afier anaesth_esia (90 miq) " - At24h -
- (30min) - =

_ . I 11.3240.36 510.48 + 0.36* 21033+ 0.40% | *10.40:+046* | . 210.80'+ 0.33
Haemoglobin Il 10.77 + 0.37 1048 £0.38* | 210.13+£027* | °10.22+043* "b10.20+ 0.24
concentration (g/dl). . T 1 {17572 023 510.08£0.15* | °10.73+047* | '9.82%021* 510.03% 0.15*
| IV | 1152+0.08 | *11.06£0.13* | *10.85+0.16% * | - *10.72+0.14* ®11.10+0.77
: I 30.67 +0.56 31.67 £0.33* 30.83 % 0.70* 31.17+ 1,01* 32.04 £ 0.68*
-Volume of Packed CIn 29.67 £ 0.56 . 29.67+0.56, 28.83+0.31 | 29.00+0.68 . 30.00 1.21
Red Cells (%) m 33502092 | 31.0£057 29670425 | 30.83%031* 32.33 £ 0.56
RAY 31.67+0.67 . 29.83 £ 0.47 28.83 +0.40 28.50 % 0.56 30.83 + 0.87

. I 2.83+0.70 1267 £0.76 2.67 +0.42 2.50 £ 0.67 2.83+ 0.40

‘Erythrocyte | In 2.17+0.17 2:00£026 1.83+0.17 1.67 £ 0.33 2.00 +0.26

| (S;f;’/“h‘;"ta“°“kate I m 2.00£.0.25 15022 2335033 | 1832030 1,83 0.30

' 1\ 2.17£0.31 1.5040.22 1.67 % 0.21 1.83£0.17 1.67 £ 0.21
I 13.00 = 1.25 13.00 = 1.31 12.90 + 1.32 13.28 +1.23 14.93 +2.80

Tot3al leukocyte count I 11,23 £5.57 11.21+4.79 1116+ 5.52 11.46 +4.27 14.33 +2.83
(10%mm’) | 0 18.13+4.84 17.91+2.89 18.66%3.00 18.36% 2.99 18.38 £3.95

v 14.00+ 2.47 14.512.12 15.18 + 1.88 15.73+ 1.93 1436+ 1.89 -

(P<0 05) S:gmﬁcant at’5 per cent level. * Raw means compared to the mean value before premedication

Column means with alphabetlc superscripts in common (a, b ¢, d) is not statistically significant.
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’fabie 8. .

Observations ori differential leukocyté cbunt (lymphocytes, neutrophils, eosinophils, mohocytes and basophils)’

before and after premedlcatlon, durmg anaesthesia and recovery, and at 24h. (Group I-IV) (Mean + SE) n=6
; Premedlcatlon During Durmg recovery . :
Parameters ‘Group- Before After a_naesth_es;a 4 (90 min) “At24h
: - : (30min) : :
I 28.83 + 1.01 " 29.50 £ 0.43 . %2883+ 0.83 29.17 £ 0.91 . 29.17+1.01
I 31.17+ 1.40 32.17+0.75 229,00 +£0.82 . 29.17 £ 0.91 28.83 £ 0.95
Lymphocytes (%) I 28.67 % 1.02 2783+1.01 | 2833067 29.33 % 0.61 29.17£0.70
v 2833+1.12. | . 29.50+0.88 232,17 + 0.95* 30.83 £1.11 30.33 £1.43.
1 69.00 £0.73 68,83+ 054 | 269.500.76 69.50£1.09 | - 69.83+0.95
- . I - 67.00+ 1.15 566.17+£0.54 | --%65.50 £0.92* 6533+£126* | 66.17+0.87
Neutrophils (%) I 69.83 £ 1.1 271.05+0.9 7033 + 0.61 69.83 % 0.60 69.83 + 0.70
o 3% 69.17+1.14 269,50 + 1,24 ®66:50 + 0.85* 67.67 £ 1.05 . 68.00£1.15
I 1.83+040 - 1.67 +0.33 1.33 +£0.21 133021 1.17+0.17
S II. ©1.33£0.21 1.50 £0.34 1.17+0.17 133+ 021 1.50 + 0.22
Eosinophils (%) I 133 +0.42 0.66 £ 0.21 1.17£0.17 0.83 +0.17 1.00%0
' ' v 200026 1.00:£0.0 100+ 026 1.33+0.21 1.50£0.43
I 0.33+0.24.. 0+ 0 ~ 0.16+0 00 0.16£0.24
Monocytes (%) 11 0.50+ 0.24 0.16+0.24 0.16+ 0.24 0.16 % 0.24 0.16+ 0.24
11 0.17+ 0.24 0+ 0 0.16+£0 0+ 0 0£0
IV 0.50+ 0.24 0£0 .0.33+0 0.16=0.24 0.16x 0.24
Basophils (%) 1, ILIILIV 0£0 - 0+ 0 - 00 0+ 0 0+0

(P<0.05j Significant at 5 per cent level. * Raw-means compared to the mean value before premedicat"ibh

Column means with alphabetic superscripts in common (a, b, c, d} is not statistically significant.
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Table 9. . Observations on total protein content, serum creatinine and blood urea nitrogen levels - before and after premedlcatlon during
anaesthesm and recovery, and at 24h. (Group I- IV) (Mean = SE) ‘

) n=6
: Premedication — 1 During During recovery
Parameters Group Before After anaesthesia (90 min)‘ | At24 h.
(30min) ‘
_ _ 1 7.00%0.28 6.53 £ 0.13% 6.42 £0.21* 6.58 +.0.11 "6.83+0.18
| Total protein (g/dl) - I 7.13£035 . | 6.35+£045* "6.67 +0.26 .6.62:027 6.40£0.13
I 6.85 +0.45 T6.40£028 6.17+0.35 6.40£030 * [~ 6.58+0.30
v . 6.60+0.32 6.38 + 0.32 6.10 £ 0.37* 6:45+0.27 6.57+ 033
, I 1.050.03 0.98+0.13 - 0.97+0.05% 1.10£0.07 - 1.03 +£0.06
Serum creatinine S 1.832026 | °1.300.14% T 1.20+0.07 50.97£0.03 | - 1.02x0.14%
(mg/dl) I 135030 51.0520.14 1.00£0.10 50.03£0.07 " 1.00%0
1\} 1.28+0.31 ®0.77+0.08 0.87+0.11 °0.87+0.08 1.02+0.02
I 31.50+0.34 20.17+1.80 28.8320.60* 32.00 £ 2.61  33.67+2.17 .
Blood urea nitrogen | I 34.3310.21 33.00+1.41 44.331+5.57* 36.83+5.18* - 35174338
(mg/dl) 11 33.33%1 31 30.33%2.99% 30.17+3.08 27.67+1.98* 28.6722.65
IV 30.33+1.86 30.50&5,68 26.50+3.39 26.67+2.84 32.67+1.86

(P<0.05) Significant at 5 per cent-level. * Raw means compared to the mean value before premedication

Column means with alphabetrc superscrrpts in common (a, b, c, d) is not statistically 51gmﬁcant
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Table 10. Observations on serum glucose, aspartate amino transferase and alanine amino transferase levels = before and aﬁer
premedlcatlon during anaésthesia and recovery, and at 24h.(Group I-IV) (Mean % SE)
n=6
: Premedication During During recbvefy
Parameters . . Group Before After anaesth.esm (90 min) At24 h
(30min)
1 87.17+4.50 140.00+£9.48* | :147.00+13.64*. | 221.67£29.25% | .. 171.50+6.23*
‘ ‘ I 94.33+2.49 151.33+7.51 155.0£15.24. | 175.00£13.29- ‘|  169.67+8.55
Ser';lérll glucose 10 95.50+2.63 168.90£7.41% - | 185.50£21.55* | 200.50+19.87* | 188.33+0.33*
(mg/dh v 94175117 | 1875051889% | 211:50:20.60* | 199.00+891% | 185.33£795"
I - 55.17£2.43 44.17+3.61 "~ 48.67£2.35 . 39.67+4.24% 49.00+1.37
: - II 33.67+0.61 © 40.33£1.20 45.00+4.84*. 34.1743.75 44.33£2.39
Aspartate amino - 1 42.17+5.82. "42.00+2.62 40.67+4.21 ~ 41.33%1:50 40.67+2.40
transferase’ (U/L) -
‘ v 52.50+6.29 43.33+3.11 43.33+4.05 39.83+2.55 42.67+£3.42
I 47.67+3.09 37.00+4.63 44.331+4.50 37.50+4.44 44.00+3.53
: II 30.67+0.67 41.50£1.80 45.33£3.49* .. 29.004+3.98 41.33+2.67
| Alanine amino 111 39.50+5.46 35.673.20 36.00+4.49 34.50:3.58 33.67+2.75
transferase (U/L) -
' . I\ 48.33+£5.55 40.66+3.87 40.50+4.63 35_.67ﬂ:3 04 38.00+3.00

(P<0. 05) Significant at 5 per cent level. * Raw means compared to the mean value before premedication

Column means with aIphabetlc superscrlpts in common (a, b, c, d) is not statls‘ucally sngmﬁcant
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_ Table 11.

Observations on serum sodium, serum potassium and serum chloride concentration- before and after premcdxcatlon during
anaesthesia and recovery, and at 24h.(Group I-IV) (Mean + SE)

n=6-
_ Premedication During ~ During recovery o .
- Parameters Group Before After - anaesth-esxa (90 min) ; A_t 24 h
(30min) :
I- "148.00%3.78 "144.83£248 .| 138.00+3.31 %142.83 + 1.38 140.67 = 1.71
Serum sodium I 133.67+6.78 148.67 £ 4.80 144.00 + 4.85 5145.67 + 2.59 140.00 + 3 .44
(mEqg/L) - : . , 5 -
. I 13533£1.61 . [ ©14350+376 [ 137832218 | ’139.83+1.08 139.83% 1.19
52 - 137.83%1.17 | "138.50+ 1.85 | 141.17£0.83% | "°140.17 + 1.08 140.00 £ 0.37.
o 1 503=0.14 530+ 0.14 * 487028 5.10£0.18 498+0.19
Serum potassium S DU S ST R MERENE S
(mEq/L) I 567030 4.85 = 0.30% 552+037* 5.30 = 0.35* 4430417
| I 478%043 461026 738%043 | 4552038, | 4.73%025
v 4485026 .70 %027 397%0.10* | 433£008 460=021
L I ‘i 11.00 £ 2.02 108.00+ 0.89 110.33} 042 | 110.00£1.63 | 106.00 % 1.48% |
(S;%‘;“HShlmde 11 104.50 £ 2.31 107.00 + 2.46 107.17£204 |- 106.83 = 1.42 10150 = 0.72
: 1 . 88:17£15:92 |. 108.50+0.88* | 108.67==1.12* 106.00+ 1.18 104.17 £ 1.17
v 10150+ 1,52 10850 £ 0.88 10833 £0.80% | 10483 =147 104.17+0.87

(P<0. 05) Significant at 5 per cent level. * Raw means compared to the mean value before premedication

Column means with alphabetic superscripts in cornmeon (a, b ¢, d) is not statxstlcally significant.
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Table:12. Observatlons on arterial pH partlal pressure of oxygen; partlal pressure of carbon d10x1de and blcarbonate levels before ' -

mductlon, during anaesthesia and recovery. (Mean = SE)

n=3
. Parameters Groups Before induction of | . During anaesthesia During recovery
- ' c " anaesthesia - (at 30 min) (at 90 min) .
- ‘ -1 7.36+0.02 7.27+0.03 - .7.28+0.05
Arterial pH (pHa) 0. |7.22%0 727 £0.08 7.19.£0.07
R I - [734%0.02 7.29 £0.01 7.31£0.01
v 7.23£0.05 1.7.22 £ 0.04 | 7.27+£0.02
1 192,50+ 1.15 102,90 £ 19.65 1.112.37 £ 15.00
Partial pressure of oxygen (PaOz) I ] 90.70+0.66 . 434,53 +21.53 134.40 % 3.59
(mm of Hg) ’ II1 110.73 £ 14.02 1117.87+1.92 - 115.67 £ 19.49
IV 94,03 +1.97 . : 414.30 + 4.53 113.67 £9.79
' Partxal pressure of carbon dloxlde (PaCO;) I 2643 +£1.02 . "~ 1.36.39£9.36 3123+1.53. .
(mm ong) . 11 38.17 £ 9.04 '36.80 + 13.83 39.27 £8.15
00 25.53 £ 1.84 42,33+ 1.89 33.17+5.02
v 46.07 + 4.67 46.93 £5.14 36.50 + 5.29
. : ! 13.87 £0.18 12.80 + 0.40 15.93 £2.53
- Blcarbonate levels (HCOs) 11 1473 £0.18 18.97 £ 1.98 | 17.03 £ 0.65
' “(m mol /L) ' 111 18.13+£1.62 .1 13.80+£127 - 17.60 £1.58
IV 18.63 +£0.27 {1 17.97£1.04 15.87 £1.52
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Time of induction of anaesthesia, duration of surgical anaesthesia, muscle relaxation time and
recovery time

ml
80.00 ml

Dill

TIME N MINUTES
o
<

40.00

950 883
Tune of induction of Duration of surgical fAiscle relaxation time Recovery time
anaesthesia anaesthesia

Fig. 1: Mean time ofinduction of anaesthesia, duration ofsurgical anaesthesia, muscle relax-
ation time and recovery time

Fig. 2: .Mean Rectal Temperature (°C)
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Fig. 3: Mean Pulse Rate

Fig. 4: Mean Respiration Rate
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Fig. 5: Mean Oxygen Saturation (SpO,)
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Fig. 6: Mean Capillary Refill Time
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Fig. 7: \lean Blood Coagulation Time

Fig. 8: Mean Systolic Blood Pressure
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Fig. 9: Mean Diastolic Blood Pressure

Fig. 10: .Mean Arterial Blood Pressure
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HAEMOGLOBIN CONCENTRATION

Fig.11: Mean Haemoglobin Concentration

Fig.l 2: Mean Volume of Packed Red Cells
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ERYTHROCYTE SEDIMENTATION RATE

hi
GROUP

Fig. 13: Mean Erythrocyte Sedimentation Rate

TOTAL LEUKOCYTE COUNT

m
GROUP

Fig. 14: Mean Total Leukocyte Count
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Fig. 15: Mean Lymphocytes

Fig. 16: Mean Neutrophils
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Fig. 17: Mean Eosinophils

Fig. 18: Mean Total Protein
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Fig. 19: Mean Serum Creatinine

Fig. 20: Mean Blood Urea Nitrogen
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Fig. 21: Mean Serum Glucose

Fig. 22: Mean AST
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Fig. 23: Mean ALT
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Fig. 24: Mean Serum Sodium
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Fig. 25: Mean Serum Pottassium
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Fig. 26: Mean Serum Chloride
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Fij». 27: Mean Arterial pH(pHa)

Fig. 28: Mean Partial Pressure ofOxygen (PaO,)
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PARTIAL PRESSURE OF CARBON DIOXIDE(PaC02
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Fig. 29: Mean Partial Pressure of Carbon Dioxide (PaCOJ
BICARBONATE (HCO03)
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Fig. 30: Mean Bicarbonate (HCO,)



Plate 2. Anaesthesia apparatus and the animal under anaesthesia



Plate 4. Multi Para Monitor



Plate 6. Blood Gas Anahscr
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Plate 7

ﬁe.a.a II.;.. T e ..znl.iy.oﬁi .

A. Normal electrocardiogram of a dog. (I 5)

25mn/sec [ead T

B.Tachycardia - following glycopyrrolate premedication in a dog (I 5)

25m-/sec

C. Tachycardia-being corrected after xylazine premedication (I s)
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Plate 8

B. ST segment elevation during ketamine anaesthesia with midazelam premedica-
tion in a dog (111 5}

Cc.

25mm/se

C. Peaked T wave during ketamine anaesthesia with midazolam
premedication in a dog (111 4)



Plate 9
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A. ST coving during ketamine anaesthesia in a dog (IV 1)

ea

CBM3 Vet Versian 4

C. SA Arrest -after midazolam premedication in a dog (IV 1)




Plate 10

08:.()0 R '2'5n-/s:.ec-. .........'..........I_.é
A. SA block-getting corrected during ketamine-isoffurane anaesthesia with

midazolam premedicaﬁoﬁ ina dog (IV 1)

25nm/ . Lead” II PR |

B. Ventricular bigeminy-during ketamine-isoflurane anaesthesia

with midazolam premedication in a dog (IV 1)

BM3 Vet Version
C. Increased R wave amplitude-ketaminec-isoflurane anaesthesia

with midazolam premedication in a dog (IV 3)



Pilate 11

A. ST segment depression during ketamine -isoflurane anaesthesia with
midazolam premedication in a dog (IV 5)

25nn/Sec.,

B. Ventricular tachycardia-ketamine -isoflurane anaesthesia with midazolam
premedication in a dog (TV 2)
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5. DISCUSSION

-The anaesthetic study was conducted in 24 female dogs of different
breeds subjected to elective surgical procedures (oopherectomies). . They were
randomly divided into four groups viz., I, II, IIT and IV, each consisting of six

animals and were numbered serially from 1 to 6.

The dogs were prepared by withholding water for 12 hours and foo.d. for
24 hours prior to premedication. Animals of all the groups were administered
intramuscularly, glycopyrrolate at thé rate of 0.01 lmg/kg body weight followed
by xylazine at the rate of 1.0 mg/kg body weight, at 15 minutes interval. In
addition, animals of Group IIl and IV were also administered intravenously
midazolam at the rate of 0.3 mgkg body weight, 10 minutes after the

administration of xylazine.

Fifteen minutes after premedication, to all animals ketamine
hydrochloride (10 mg/kg body weight) was administered intramuscularly to
induce anaesthesia and to the animals of Group II and IV, isoflurane was also

administered for the maintenance of anaesthesia.
5.1 Clinical Observations

5.1.1 Clinical signs: The common clinical signs suggestive of sedation
manifested by the dogs following premedication with administration of
glycopyrrolate and xylazine were winkinglof eyes, yawning, inco-ordination of
movement, and assumption of sternal recumbency with head down posture. All
the dogs were in lateral reccumbency following the administration of midazolam.
The other symptoms noticed were vomiting (20), licking (6), urination (4) and
defecation (9). These symptoms in dogs following the administration of xylazine
had been reported by (Rajankutty, 1996 and Varghese, 2006). Xylazine induced
vomiting had also been reported in,d.ogs by-Hall (1985). The possible reason fof_

the vomiting can be attributed to the effect of xylazine. According to Moye et al.
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(1973), emetic action was considered advantageous as it empties the stomach
thereby eliminating the possibility of aspiration during surgery and

postoperatively.

The induction of both ketamine and ketamine isoflurane anaesthesia with
glycopyrrolate-xylazine/glycopyrrolate-xylazine-midazolam premedication were
smooth in all the animals. Smooth induction with the supplementation of
isoflurane in midazolam-ketamine anaesthesia in cats had also been reported by
Faggella and Aronsohn (1993). '

In four animals each of Groups I and II, endotracheal intubation could be
perfonhed only with resistance, but it was easy in Groups I1I and IV, in Which
midazolam was included for premedication. Hellyer et al. (1991) also reported
rapid intubation as an added advantage of midazolam-ketamine combination in

dogs, since if abolished the swallowing reflex.

In the present study, salivation was scanty in all the dogs, evidently due to
the prior administration of the anticholinergic, glycopyrrolate. The antisialagogue
effect of glycopyrrolate had been reported in dogs (Mirakhur et al., 1978; Preiss
and Berguson, 1983; Hall, 1985; Watney ef al., 1987 and Tranquilli, 2001).
Symptoms like tonoclonic seizures (Haskins et al., 1985 and Wright, 1982) and
muscle rigidity (Hall, 1985; Thiruthalinathan et al., 1995 and Thurmon et dl.,
1996) were encountered following the . administration of ketamine. ‘Such
syrhptoms were not observed wheﬁ ketamine-xylazine combination (Hall, 1985)
or ketamine-midazolam combination (Jacobson and Hartsfield, 1993a) was. -
" administered. In the present study, induction of anaesthesia was smooth in all the
animals may be _due to the‘admir‘listration of xylazine/xylazine' and mida_'zblam

prior to ketamine.

During recovery in a few animals vocalization was noticed, but was
absent in those animals premedicated with midazolam. All the animals had an

uneventful recovery, though the dogs showed varying degree of dullness, which
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lasted for two to six hours and had normal food intake from the next day

onwards.

512 Induction time of anaesthesia: The induction time of anaesthesia was 9.50
+ 0.81, 8.83 + 040, 6.83 % 047 and 6.50 % 0.43 min in Group I, II, IIT and IV
rcspectivély. The induction time of anaesthesia following the administration of
ketamine/ketamine-isoflurane combination was found quicker in dogs
premedicated with midazolam combination of glycopyrrolate-xylazine than
glycopyrrolate-xylazine, méy be due to the added sedative effect of midazolam.
Similar findings were also reported by Hellyer ef al. (1991) when midazolam was
combined with ketamine. Rapid induction of anaesthesia in dogs had been
reported with isoﬂurané by Klidé (1976) and Ludders (1992) and isoflurane-
ketamine combination by Faggella and Aronsohn (1993).

5.1.3 Duration of surgical anaesthé.s_‘ia: The duration-of surgical anaesthesia was
31.33+£297,4583 3.74,37.50 £ 2.14 and 4233 = 0.84 min in Group L, II, I1I
and IV respectively. The duration of anaesthesia following ketamine Was more
or less similar in dogs premedicated with glycopyrrolate-xylazine and with the
glycopyrrolate-xylazine-midazolam. With the supplementation of isoflurane, the
duration was found further prolonged. Klide (1976) had also reported longer

duration of anaesthesia with isoflurane..

5.1.4 Muscle relaxation time: The musble relaxation time was 41.16 £ 2.14,
49.83 + 1.83, 41.00 + 2.31 and 54.66 % 3.02 min in Group [, II, IIl and IV
respectively. In dogs maintained on isoflurane the muscle relaxation time was

more prolonged and further in midazolam premedicated dogs.

5.1.5 Degree of muscle relaxation: 'fhe degree of muscle relaxation was poor in
four animals and moderate in two animals in Group I, good in Group II and 1II,
and excellent’ in Group IV. In those animals with poor muscle relaxation,
endotracheal intubation could bé performed only with resistance. The degree of

muscle relaxation during anaesthesia was good in animals premedicated with
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mldazolam and excellent w1th isoflurane supplementatlon Luna et al. (1992)
- also reported excellent muscle relaxatron in horses with midazolam- xylazme

combination.

- 516 Depih of anaesthesia: The depth of surgical anaesthesia achieved was not
satisfactory in all the. animals of Group I. Hence to complete. the surgical
procedure local- infiltration anaesthesia at the laparotomy site 'using< 2%
Irgnocame hydrochlorlde was also resorted to. The depth of anaesthesia was
satisfactory i m Group II, and I11, good in Group IV. From the study, it could be

: mferred that xylazine- ketamme combmatron at-the.dose rate of 1 mg/kg and 10
mg/kg respectlvely may not be aIways satlsfactory for major surglcal procedures
like laparotomy. The depth of anaesthesia achieved was satisfactory in those
aniimals prerpedicated with midazolam® and good in those maintained on
isoﬂurahe. According to I-Iellyer (1996), unstable patients requiring rapid cﬁange
in dnaesthetic depth, should be anaesthetized with either halothane or isoflurane
as both agents are rapidly acting anaesthetics and provide flexibility to change the

depth of anaesthesia.

,5 1.7 Recovery tirne' The Recovery time Was 71 67 + 3 07, 74.14 £ 3.75, 108.00
+8.47 and 91 50+6. 42 min in Group I, I, III and IV respectlvely The recovery -
time was found more pro]onged in dogs in which mldazolam was included for
premedlcatron may be due to its hypnotrc action (Kanto et al., 1982). Amongst '
the midazolam premedicated animals, those maintained on isoflurane anaesthesia,
the recovery was rapid, probably due to the supplementatron of oxygen during the
* recovery period. Rapid recovery m dogs anaesthetlzed with isoflurane had also
been reported by Klide (1976) and Ludders (1992).

5.2 Physiological Observations

5.2.1 Rectal temperature: There was marginal decrease in rectal temperature -
after premedication and during anaesthesia in all the groups. Decrease in rectal

temperature -during xylazine-ketamine anaesthesia in dogs (Sharma et -al., 1983
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and Mohan, 2006) and in sheep (Baniadam et al., 2004), and in horses (Malik and
Singh, 2007) during midazolam-xylazine anaesthesia in dogs (Koc e al., 2002)
had been réported. The decrease i.n.body temperature during anaesthesia can be
atiributed to the depressant effect of the drugs on the central nervous system.
Peripheral vasodilatation also may be a contributing factor in midazo.lam‘
premedicatioh (Ramaswamy et al., 1991). 'Koc et al. (2002).(>pif1ed that the
decrease in body temperature during xylazine-midazolam anaesthesia could be
due to peripheral vasodilatation, dqcféase_ of basal metabolic rate and muscle

tone, and depression of thermoregulatory mechanism.

5.2.2 Pulse rate: There was decrease in puise rate after premedicaﬁon, during
anaesthesia and recovery in all the groups‘except for a mild increase after
premedication in Group . Hence it could be concluded that in ketamine/ketamine
isoflurane anaesthesia midazolam .premedication improved the pulse rate during
. anaesthesia and recovery. A decreased heart rate followed by normal value
during recovery in ketamine-midazolam-isoflurane (Jacobson and Hartsfields,
1993b) and xylazine-midazolam anaesthesia (Koc et al., 2002) had been reported.
Bishnoi and Saini (2005a) reported nonsignificant changes in pulse rate in cﬁlves
administered midazolam. Studies carried out in human beings also could not

reveal any change in pulse rate with midazolam (Melvin et al., 1982).

5.2.3 Respiration rate: There was decrease in.respiration rate following
premedication in all the groups. The decrease was significant (P<0.05) after
premedication and during recovery in Group I and III but in Group II and IV the.
decrease was not significant. Decrease in respiration rate following the
administration of xylazine (Peshiri-‘ét al., 1980), midazolam (Bishnoi and Saini,
2005a), ketamine (Haskins et al.; 1985), xylazine-ketamine (Haskin et al., 1986)
and xylazine-midazolam (Koc et al.f, 2002) had been reported in dogs. Dose.
related respiratory depression during i»soﬂurahe anaesthesia in do‘g_s'had also been |
reported by Galloway ef al. (2004). But in the present study, it was seen that

administration of isoflurane improved the respiration rate during recovery may be
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due to the use of reduced concentration of isoflurane and the concurrent

administration of oxygen.

5.2.4 Colour of visible mucous membrane: The colour of the visible mucous
membrane was pale roseate in all the animals throughout the period of

observatlon indicating the stabrhty of perlpheral cuculatron

52.5 Oxygen saturation (SPOZ) IeveI: There-Was significant (I’,<0.05) increase
in SPO, level after premedicafion in- Group I, IT, IIT and during anaesthesia and
recovery in Group II and IV. In ketamine-isoﬂurarle anaeétheéia;‘ the oxygen
saturation was significantly V(P<0A.05)‘ increased during,anaesthesia and recovery
irrespective of midazolam premedication Iarobably due to the concurrent
administration of oxygen during isoflurane maintenance. According to Bishnoi
and Saini (2005b) a decrease in SPO, level -could be evident during
hypoventilation. Such a decrease was not observed durmg the present study and
the results revealed that in all the animals the tissue oxygenation status of the -
‘ perrpheral tissues was very good espemally durmg ketamine-isoflurane

anaesthesra

© 5.2.6 Capillary refill riirre' The capillary refill time was seen decreased aﬁer.
premedication in Group: I and II and mcreased in Group III and IV During
anaesthesia it was decreased in Group I whereas it was increased in Group 11l and
IV, where midazolam was included for premedrcatlon. This increased capillary
refill time noticed may be due to the peripheral vasodilatation effect and the loss
of muscle tone produced by midazolam (Koc et al. 2002) During recovery, the
variations were marginal in Group I and decreased to the near normal value in
Group II, III and IV,

5.2.7 Blood coagulation time: The_re was an increase in coagulation time after
premedication and during anaesthesia in all the groups. In Group I and 11, the
increase was significant (P<0.05) but_ not significant in Group Il and IV during

anaesthesia. Hence it could be seen that rhe midazolam premedication‘with‘ _
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ketamine and ketamine-isoflurane anaesthesia, the coagulation time can be

minimized.

5.2.8 Systolic blood pressure: There was significant increase in systolic blood
pressure in Group I and II after premedication, during anaesthesia and recovery
whereas in Group III and IV, where midazolam was included, there was
significant decrease after premedication, followed by significant increase. during
anaesthesia. Melvin er al. (1982) and Shenoy et al. (2002) also observed
significant decrease in sys'tolic' preséure following the administration of

midazolam.

5.2.9 Diastolic blood pressure: There was significant increase in diastolic blood
pressure after premedication, during anaesthesia and recovery eXcepf in Grdup I,
Whereas in Group III and IV there was no change after premedication, but there
was significant increase during anaesthesia and recovery. Hence it is evident that
with midazolam premedic':étion the diastholitr:‘ pressure remained unchanged, but
with, subsequent administration of ketamine/ketamine-isoflurane combination it

increased significantly.

5.2.10 Mean arterial blood pressure: There was significant increase in mean
blood pressure after premedicétion and during anaesthesia with a decreasing trend

during recovery in all the groups.
5.3 Electrocardiogram (ECG)

The recording of ECG continuously helped to identify the exact nature of
arrthythmias™ occurred during the périod of premedication, anaesthesia and
recovery. All the animals showed normal ECG before premedication. Following
the administration of glycopyrrolate, the only noticeable change in the ECG was
mild to moderate tachycardia, but on administration of xylazine, different
arrhythmia were seen including sinoatrial block and sinoatrial arresf. After the
administration of ketamine, sinus tachycardia was also noticed. All the

abnormalities observed only for a short period of ‘anaesthesia and disappeared
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after ketamine administration. The ST segment depression/elevation observed
after xylazine midazolam premedication persisted after ketamine administration

also. Similar observations were also recorded by Clark et al. (1982).

The supraventricular tachycardia and peaking of T-wave, S-T segmeni
depression elevations are all indicatorg of myocardial hypoxia (Lang and White,
1976) but in the present study though these abnormalities were seen during the
period of premedication and anaesthesia, none of the changes persisted longer

and got corrected after a short period.

The ventricular premature contractions occurred continuously may be due
to the endogenous catecholamines.released during Iightcr plane of anaesthesia or
. due to the éffect of drugs like xylazine/midazolam or hypoxia. Similar
observation also observed by Robertson .(1992). In this study, life threatening

arrhythmia like ventricular fibrillation was absent.

- After premedication sinoatrial block, sinoatrial arrest and sinoarrythmié
were observed in animals of all the groups and which were corrected during the
period of anaesthesia and recovery. The ventricular tachycardia observed after
premedication with xylazine and midazolam were corrected during recovery. The
sinus arrythmias observed in all the groups at different intervals were got

corrected automatically without any treatment.

The SA blocked observed was seen corrected after isoflurane. This
indicates that the isoflurane with oxygen administration corrected this during

maintenance.

The éhanges noticed in ketamine/ketamine-isoflurane anaesthesia with
and without midazolam premedication was only sinus arrhythmia which'werc
corrected automatically. The results of the ECG recording indicated that life
threatening myocardial abnormalities were absent with these anaesthetic

combinations.
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5.4 Haematological Parameters

. 54.1 Haemoglobin'cancentrdtion: There was significant (P<0.05) decrease in
haemoglobin concentration after premedication during anaesthesia and recovery
in all th_(;, groups. Slight decrcase' in haemoglobin concentration had been
reported in dogs following xylazine administration by Peshin er al. (1980) and in
horses by Malik and Singh (2007). . |

. 5.4.2 Volume of Packed Red Cells: The VPRC was seen decreased after
premedication in Group III and IV, increased in Group I and remain as such in
group II. During anaesthesia, it was decreased in Group II, III and 1V, but in
Group 1, there was marginal iqcréase. S]ight decrease in VPRC had been

reported in dogs following the administration of xylazine by Peshin et al. (1980).

5.4.3 Erythrocyte sedimentation rate: Therc was decrease in' ESR after
premedncatxon durmg anaesthesna and recovery in all groups except for an
increase during anaesthesna in Group 1L During anaesthesna the decrease was

more in those animals with mldazolam premedlcatlon

5.4.4 Total leukocyte count. The variations in TLC were marginal after
premedication and duririg anaesthesia and recovery in all the groups. Slight
decrease in TLC had been reported in dogs following the administration of

xylazine by Peshin et al., 1980).

5.4.5 Neutrophils count: The variations were marginal in neutrophil count after
premedication and during anaesthesia except for a significant (P<0.05) increase
after premedication in Group III.. ' There was decrease in Group IV during
anaesthesia. Hence it is evident in both ketamine and ketamine-isoflurane
anaesthesia with midazolam _pfemedication there was decrease in neutrophil

count.

5.4.6 Lymphocyte count: There was marginal variation in lymphocyte count in

all the gfoup after premedication and during anaesthesia except in Group IV



where there was increasé .during anaesthesia. It was seen that in ketamine —
isoflurane anaesthesia with midazolam premedication, there was significant
(P<0.05) increase in lymphocyte count. Decrease in lymphocyte count with
subsequent increase in neutrophils count had ‘been reported in dogs following the

administration of xylazine by Peshin et al. (1980).

5.4. 7,8,9 Eosinophil , Monqcyte' and Basophilic counts: The variations in
eosinophil and - monocyte count were marginal in all the groups and basophils

were not noticed in any of the animals.
5.4.8 Basophil count: Basophils were not noticed in any of the animals.
5.5 Serum Biochemical Parameters

5.5.1 Total protein: There was decrease in totél protein content after
premedication in Group I, Il and III, whereas in Groui) IV there was marginal
increase. But during anaés'thésié,,therc 'was. decrease in all the grdups and the
decrease was signiﬁcanf (P<0.:05) in_Groﬁp Iand IV. B.iéhnoi and Saini (2005 b)
had also reported decrease in total p‘ro‘tein content following the administrgtioh_

of midazolam in calves.

5.5.2 Creatinine: There was decrease in serum creatinine levels after
premedication and during anaesthesia in all the groups indicating normal renal
function. Increase in creatinine level following the administration of midazolam

and ketamine combination in dogs had been reported by Butola and Singh (2003).

5.5.3 Blood Urea Nitrogen: The BUN level decreased after premedication in
“Group I, It and IH. Whereas in 'g_r"oup IV, there was marginal increase. But
during anaesthesia, there was decfease in groﬁp I, I and IV, whereas in group II1,
there was significant increasgé during anaesthesia and recovery. In ketamine-
isoflurane anaesthesia without midaz(;lam premedication, there was increase in
BUN during anaesthesia. All the changes were within the normal physiological

limits and the results indicated that it did not affect the kidney functions much.
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Lang and White (1976) rcpqrtéd a rise in blood urea nitrogen during fasting,_
could be due to decreased renal blood flow or glomerular destruction. The
fluctuations in the values noticed in the present study might be due to the

preoperative fasting.

5.5.4 Glucose: There was signiﬁcént increase in glucose concentration after
premedication in all groups, but during anaesthesia, though the increase was
significant (P<0.05) in all the groups,.thc increase was more in Group [II and IV.
Significant increase in blqod -glucose concentration had been reported in dogs
following the administration of xy]azihe (Peshin et al., 1980 and Tiwari er al.,
1994) and in springbok folllové'ing‘the administration of xylazine—ketaniine

combination (Jacobson, 1983). .

5.5.5 Aspartate amino transferase: There was decrease in AST values after
premedication and during anaesthesia in Group I, IIl and IV, whereas in Group II,
there was an increase. Jacobson (1983) had reported 'nonsigniﬁca'nt change in
AST values in springbok in mobilized with xylazine ketamine combination. In
ketamine- isoflurane anaesfhcsia without midazolam premedication. There was

increase in AST during anaesthesia.

5.5.6 A!amiherat-nino transferase: - There was decrease in ALT values after
premedication and during anagstheéia in Group [, III and IV, whereas in Group II,
there ‘was an increase. Jacobson (1983) reported significantly higher level of
ALT values in springbok immobiliazed with xylazine ketamine combination. In .
ketamine-isoflurane anaesthesia- without midazolam premedication. There was

increase in ALT during anaesthesia.

5.5.7 Sodium: There was nonsignificant decrease in serum sodium in Group I,
whereas marginal increase in Group II, III and IV after premedication, during
anaesthesia and recovery. This effect might be due to the haemodilution in

response to vasodilation. Similar findings were also reported in by Malik and

. Singh (2007). -
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. 5.5.8 Potassium: The variations in serum potassium concentration were
marginal after premedication, during anaesthesia and recovery in all the groups.
Mild decrease in potassium concentration had been reported in dogs following

-the administration of xylazine by Peshin et al. (1980).

5.5.9 Chloride: Serum chloride level decreased throughout the period of
observation with a significant (P<0.05) decrease at 24 h in Group 1. The level
increased after premedication and anaesthesia and the increase was significant
(P<0.05) during anaesthesia in Group III and IV. Mild decrease in chloride
concentration had been réported in dogs following the administration of xylazine
by Peshin et al. (1980) and Malik and Singh (2007). ‘

5.6 Arterial Blood Gas Analysis

5.6.1 pHa: During anaesthesia, there was decrease in pHa in Group I and I1J,
whereas it was increased in Group II and maintained in Group'IV. Steffey (1996)
reported a signiﬁcant decrease in pHa with isoflurane at all its anaesthetic
concentrations. But in the- present study, those animals anaesthetized with
ketamine irrespective of midazolam premedication, there was decrease in pHa
. indicating metabolic acidosis. The acidosis might have resulted from inadequate
tissue perfusion (Trim and Gilroy, 1985). In ketamine-isoflurane anaesthesia, it

was either increased or maintained. Hence clinically it is evident - that
| incorporation of isoflurane for the maintenance of ketamine anaesthesia reduces
the chance of metabolic acidosis, there by maintaining adequate perfusion of

tissues.

5.6.2 Partial Pressure of Oxygen: There was an increase in P, O, during
anaes_thesia with a decreasi'ng trend during recovery in all the groups. During
anaesthesia, the increase was well marked in animals maintained on isoflurane
may be due to the concurrent administration of oxygen. From this it is evident
that in ketamine anaesthesia the ventilation could be well maintained by
incorporating isoflurane with oxygen for maintenance. These types of changes

were also observed by Pypendop and Verstegen (1999).
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5.6.3 Partial pressure of Carbon dioxide: There was increase in P, CO, during
anaesthesia in Group I and III with aldecrease in trend during recovery. But in
Group II and IV, it was maintained with a decrease in trend during recovery.
Increase in P, CO, following the administration of xylazine-ketamine
combination in sheeprha'dr been reported by Baniadam ez al. (2004) and increase
in PaCQO; in dogs after the adfninistration of meditomidine midazolam
butorpheﬁol was also obsérvc_ad by’ Pypendop and Verstegen (1999). In the
present study it could be seeﬁ that thei’e was no change in P, CO, in those animals
anaesthetized with ketamine-isoflurane combination, irrespective of midazolam

premedication.

5.6.4 Bicarbonate: During anaesthesia, there was increase in HCO; in Group 11
where as it was decreased in Group III. The levels-were maintained in Group I
and IV. According to Bishnoi and Saini (2005b) slight increase in HCO; could
be helpful for compensating the respiratory acidosis developed during
anaesthesia. Respiratory acidosis is compensated by production of Bicarbonatc
(cell buffering) and in acute casés, HCO; increases 1 mEq/L for each 10 mmHg
increase in P, CO,, and in chronic cases HCOs is increased 3.5 mEq/L for each

10 mm Hg increase in P, CO;. (Raffe, 1993).

On monitoring the patients included in the present study, it was found
that the anaesthetic protocols selected were found satisfactory, safe and did not
caused any systemic changes in the body leading to alterations in the functions of
cardiovascular, respiratory, renal and central nervous systems. The post
operative recovery characteristics are better with midazolam premedication along

with glycopyrrolate and xylazine and is an advantage to use in routine surgeries.
5.7 Postanaesthetic Observation

Following recovery, the dogs were with varying degree of dullness which
lasted. for three to six hours and had the normal food intake from the next day

onwards,
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6. SUMMARY -

The anaesthetic study was conducted in 24 .female dogs of different
. breeds subjected to electiv_e surgical procedures (oopherectomies). They were
randomly divided into four groups*viz., I, II, III and IV, each consisting of six

animals and were numbered serially from 1 to 6.

Animals of all the groups were administered intramuscularly,
~ glycopyrrolate (0.011mg/kg body weight) followed by xylazine (1.0 mg/kg body
* weight) at 15 minutes interval. In addition, animals of Group III and IV were also
administered intravenously midazolam (0.3 mg/kg body weight) 10 minutes after
the admiriistration of Xylazil_lé. Fifteen minotes after premedication to all animals
ketamine - hydrochloride (10 mg/kg Body W_eight) was administered
' intramuscularly to effect anaesthesia and to the animals of Group 1 and 1V,

isoflurane was also administered for the maintenance of anaesthesia.
- |

. The common clinical signs',manifes'te'd by the dogs after premedication
with glycopyrrolate and xylazine were winking of eyes, yawning, inco-ordination
of movement and assumption of sternal recumbency with head down posture All
the dogs were in lateral reccumbency folIowmg the administration of midazolam.
The other symptoms.notlced ‘were \_romltmg, licking, urination and defecation.
Sa]ivation was scanty in all thc dogs and the induction of anaesthesia ‘was
smooth in aIl the animals. In four animals each of Groups I and 11, endotracheal
mtubahon could be performed only with resnstance but it was easy in Groups III

and IV, in which mldazolam was mcluded for premedication.

During rccovery-in a few animals vocalization was noticed, but was
absent in those animals prcmedioated with midazolam. All the animals had an
uneventful recovery, though the d_ogS showed varying degree of dullness, which
lastegl for two to six houfs ‘and had normal. food intake from the next day

onwards.
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The induction time of anaesthesia was 9.50 + 0.81, 8.83 + 0.40, 6.83 +
0.47 and 6.50 = 0.43 min in Group I, II, III and IV respectively. The induction
time of anaesthesia following the administration of ketamine/ketamine-isoflurane
combination was found quicker in dogs premedicated with nﬁdazolam

combination of glycopyrrolate-xylazine than glycopyrrolate-xylazine.

“The duration of surgical anaesthesia was 31.33':!: 2.97, 45.83 + 3.74,
37.50 % 2.14 and 42.33 £ 0.84 min in Group L, II, III and IV respectively. The
duration of anaesthesia following ketamine was more or less similar in dogs
premedicated with glycopyrrolate-xylazine and was further prolonged with the

supplementation of isoflurane

The muscle relaxation time was 41.16 +2.14, 49.83 + 1.83, 41.00 £+ 2.31
_and 54.66 = 3.02 min in Group L, II, HI and 1V respectively. In dogs maintained
on isoﬂurane,- the muscle relaxation time was  prolonged and further in

midazolam premedicated dogs.

' The degree of muscle relaxation was poor in four animals and moderate in
two in Group I, good in Group II and III, and excellent in Group IV. The degree
of muscle relaxation during anaesthesia was good in animals premedicated with

midazolam and excellent with isoflurane supplementation.

The depth of surgical anaesthesia achieved was not satisfactory in all the
animals of Group 1. Hence to complete the surgical procedure, local infiltration
anaesthesia at the laparotdmy site using 2% lignocaine hydrochloride was also
. resorted to. The depth 6f anaf::sthesi_a was satisfactory in Group II, and IIi, good
in Group IV respectiveiy. From the'study, it could be inferred that xylazine-
ketamine combination at the dose rate of 1 mg/kg and 10 mg/kg respecti-vely may
not be always satisfactory for major surgical procedures like laparotomy. The
depth of anaesthesia achieved Was satisfactory in those animals premedicated

with midazolam and good in those maintained on isoflurane.
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The Recovery time was 71.67 + 3.07, 74.14 + 3.75, 108.00 + 8.47 and
91.50 + 6.42 min in Group I; II, IIl and 1V respectively. The recovery time was
found more prolonged in dogs in which midazolam was included for

premedication.

Decrease 'in rectal tefnperatu_re, pulse rate and respiration rate afier
premedication and duriné anaesthesia in all the-groups and the coIouf of mucous
membrane was pale roseate~-throughout the observation. Significant (p<0.05)
increase in oxygen saturation level was nbticed after pfemedication in Group I, 11,
I énd during anaésthesia ahd recovery in Group Il and IV, It was.significantly
increased in ketamine-isoflurane, anaesthesia, irrespective of midazolam
pfemedication. Increase in coagulation time was observed after premedication
And during anaesthesia in’all the groups. There was significant. increase in

systolic, diastolic and mean blood pressure in all the groups.

Electrocardiogram revealed mild to moderate tachycardia following the
administration of glycopyrrolate and sinoatrial block, sinoatrial arrest ST segment

depression/elevation, ST'co_ving, increased R amplitude, peaked T wave and

. ventricular tachycardia following the administration of xylazine. All the’

abnormalities were observed for a short period of ketamine/ketamine-isoflurane

anaesthesia and disappeared during recovery.

Significant (p<0.05) decrease in haemoglobin concentration, volume of
packed red cells, and erythrocyte sedimentation rate was noticed after
premedication, during anaesthesia and recovery in all the groups. The variations

in total leukocytes and differential leﬁkoc'ytc counts were marginal.

The variations in total protein, creatinine, blood urea nitrogen,
aspartate amino transferase, alamine amino transferase, sodium, potassium and
chloride parameters were within he normal physiological limits, but there was

significant increase in glucose.concentration.
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There was decrease in pHa with increase in partial pressure of oxygen,
partial pressure of carbon dioxide and variations in bicarbonate levels were

observed during anaesthesia.
All the dogs had the normai food intake from the next day onwards. |
From the present study, it could be concluded that:

1. Midazolam with glycopyrrolate- xylazine premedication permitted easy
endotracheal intubation and  adequate sedation leading to lateral

recumbency.

2. Midazolam in ketamine/ketamine-isoflurane anaesthesia provided good to
excellent muscle relaxation, good depth of anaesthesia and smooth

induction and recovery

3. Midazolam with glycopyrrolate-xylazine premedication in ketamine
anaesthesia resulted in good muscle relaxation and satisfactory depth of

anaesthesia for surgeries of short duration.

4.  Midazolam-glycopyrrolate-xylazine premedication in ketamine anaesthesia
with isoflurane maintenance resulted excellent muscle relaxation and good

depth of anaesthesia for surgeries of prolonged duration.

5. Glycopyrrolate-xylazine premedication with ketamine is not a satisfactory

anaesthetic regimen for major surgical procedure like laparotomy.

6. Glycopyrrolate — xylazine premedication with ketamine-isoflurane is a
satisfactory anaesthetic regimen for major surgical procedure like

laparotomy.



102

Midazolam in combination with glycopyrrolate - xylazine as a pre
anaesthetic in ketamine anaesthesia is a suitable and safe injectable

anaesthetic regimen for major surgeries of short duration in dogs.

Midazolam in combination with glycopyrrolate-xylazine as a pre
anaesthetic in ketamine anaesthesia with isoflurane maintenance is a
suitable and safe general anaesthetic.regimen for major surgeries of

prolonged duration in dogs.
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ABSTRACT

The anaesthetic study was conducted: in 24-female dogs of different breeds
subjected to elective surgical procedures (oopi]erectomies). They were randomly
divided into four groups viz., I, I, Il and IV, each consisting of six animals and

- were numbered serially. from 1 to 6. -

"Animals of _all " the groups wére 'adminis-tered intramuscularly,
glycbpyrrolate (0.011mg/kg body weight) followed by xylazine (1.0 mg/kg body
wéight) at 15 minutes inteﬁfalJ In addition, animals of Group III and [V were also
administered intravenously midazolam (0.3 mg/kg body weight) 10 minutes after
the adm_ihistration of xylazine. Fifteen minutes after premedication to all animals
ketamine hydrochloride (10 mg/kg body weight) was administered intramuscularly
to effect anaesthesia and to the animals of Group II and IV, isoflurane was also

administered for the maintenance of anaesthesia.

- The common-clinical signs manifested by the dogs afte_f premedication
with glycopyrrolate and xylazine were winking of eyes, yawning, inco-ordination
of movement and assumption of sternal recumbency with head down posture. All
the dogé were in lateral récéumbency following the administration of midazolam.
The other 'symptoms notiCed:weré‘vomit'ing, licking, urination and defecation.
Salivation was scanty in all the dogs and the induction of anaesthesia was smooth
in all the animals. Endotracheal intubation was easy in animals premedicated with

mldazolam

During recovery vocalization was not. observed in those animals
premedicated with midazolam. All the animals had an uneventful recovery, though
the dogs showed varying degree of dullness, which lasted for two to six hours All

the dogs had normal food intake from the next day onwards.

The induction time of anaesthesia in' ketamine/ketamine-isoflurane
'co'mbination, ‘was ‘quicke'r in- dogs premedicated with combination of
glycopyrrolate—xylazine—midézoiarh‘ than with glycopyrrolate-xylazine. The
dufation of anaesthesia was more or less similar, but prolonged with the

supplementation of isoflurane.




The muscle relaxation time was prolonged with isoflurane maintenance.
The degree of muscle relaxation during anaesihesia was good in animals
premedicated with midazolam and excellent with isoflurane supplementation. The
depth of anaesthesia achieved with a combination of xylazine-ketamine at the dose
rate of 1 mg/kg and 10 mg/kg respectively was found not satisfactory for major
surgical procedures like laparotomy. But it was satisfactory with midazolam
premedication and good with the supplementation of isoflurane. The recovery time

was prolonged in dogs in which midazolam was included for premedication.

A marginal decrease in rectal temperature, pulse rate and respiration rate
was noticed after premedication'and during anaesthesia in all the groups. The
colour of mucous membrane wasipale roseate thfoughout the observation. In both
ketamine and ketamine —isoﬂurané anaesthesia, oxygen saturation level and blood
coagulation time were increased. Significant increase in systolic, diastolic and

mean blood pressures was noticed in all the groups.

Electrocardiogram revealed mild to moderate tachycardia following the
administration of glycopyrrolate and sinoatrial block, sinoatrial arrest, ST segment
depression/elevation, ST coving, increased R amplitude, peaked T wave and
ventricular tachycardia following the administration of xylazine. All the
abnormalities- were observed for a short period of ketamine/ketamine-isoflurane

anaesthesia and disappeared during récovcry.

Significant decrease in haemoglobin concentration, volume of packed red
cells and erythrocyte sedimentation rate, and marginal variations in total
leukocytes and differential leukocyte counts were noticed after premedication,

during anaesthesia and recovery in all the groups.

The variations in total protein, creatinine, blood urea nitrogen, aspartate
amino transferase, alamine amino transferase, sodium, potassium and chloride
parameters were within the normal physiological limits, but the increase in
glucose concentration was significant. Arterial blood gas analysis revealed
decreased pH with increased partial pressure of oxygen, partial pressure of
carbon dioxide and marginal variafﬁons in bicarbonate leve| were observed during

anaesthesia. All the dogs had the normal food intake from the next day onwards.





