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INTRODUCTION

The demand for the treatment of avian diseases has
been on the increase nowadays. The veterinarians have to
bestow more éttenﬁion than in the past, since the cost of
the domest;c birds had enormously increased. Surgical care
and management of the avian patients had become an integral
part in the every day practice of any veterinarian. Admini-
stration of anaesthetic Prior to surgical intervention, is
but a necessity. Moreover, it helps in rendering surgical
procedures less hazardous and avoiding stress for:which the

avian patients are most notorious.

Administration of -anaesthetics in birds had been
resorted to orally and pareﬁterally viz., intramuscularly,
intravenously and intraperitoneally. Inhalation anaesthe-
tics had also been tried. Barbiturates such as sodium
amytal (Fretz, 1932), sodium pentobarbital (Warren and
Scott, 1935), sodium pentothal (Lee, 1953), methohexitone
sodium (Desforges and Scott, 1971) and combination of

barbiturates namely Combuthal (Sanger and Smith, 1957) and

Equithesin (Gandal, 1956) had been recommended in birds.



Dissociative anaesthetic such as ketamine hydrochloride
(Mandelker, 1973), along with bezodiazepine drugs viz.,
diazepam (Redig and Duke, 1976) and climazolam (Kummerfeld
and Ganter, 1986),with xylazine hydrochloride (Harvey et al.,
1985), with steriod mixture alphaxalone-alphadolone (Samour
et al., 1984) and inhalation anaesthetics such as ether and

chloroform (Lee, 1953) had been employed in the past.

The search for an ideal anaesthetic which will provide
satisfactory analgesia, narcosis and muscle relaxation, is
still in progress. The present study was undertaken to
assess the efficacy of (i) ketamine hydrochloride, a
congener of phencyclidine hydrochloride, a dissociative
anaesthetic, (ii) thiopentone sodium, an ultra short acting
barbiturate and (iii) a combination of these two,ie. by
administering ketamine hydrochloride followed by

thiopentone sodium, for anaesthetising domestic chicken and

ducks.
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REVIEW OF LITERATURE

Fretz (1932) reported satisfactory general anaesthesia
in birds using sodium amytal (0.1 g per ml) solution
intravenously. Injections of 0.5 - 1.0 ml of this solution

was adequate for birds ranging from 4 - 8 1lb bodyweight.

Warren and Scott (1935) considered sodium
pentobarbital (Nembutal) as the most satisfactory general
anaesthetic in poultry practice. Intravenous injections of

0.50 - 0.75 ml produced effective anaesthesia upto 2 hours.

Lee (1953) made trials using ether, chloroform,
chloral hydrate, sodium pentothal and sodium amytal in
domestic fowls. Ether and chloroform were inadequate for
use in all fowls due to sudden death from asphyxia.
Chloral hydrate on oral administration produced general
anaesthesia for 30 minutes and the anaesthetic effect
persisted for %, 2% and 4% hours in geese,ducks and chicken
respectively. The anaesthetic dose of chloral hydrate was
0.10 - 0.15 g per lb bodyweight for geese, 0.125 - 0.150 g
for ducks and 0.08 - 0.15 g for chicken. During anaesthesia

the temperature showed a decrease of 1 -~ 2.4°C. 1In pigeons



chloral hydrate did not produce general anaesthesia,
instead it produced only depression and staggering gait.
Intravenous injections of sodium pentothal produced
anaesthesia immediately or within few minutes. The
anaesthesia with sodium amytal lasted 1 - 1% hours in geese
and ducks, and 15 - 30 minutes in chicken and pigeons. 1In
the case of sodium pentothal it lasted for 10 minutes in
all fowls. For sodium pentothal adequate anaesthetic doses
were 0.016 - 0.024 g per 1lb bodyweight for geese, ducks and
chicken, and 0.008 - 0.024 g for pigeons. For sodium
amytal, the doses were 0.006 - 0.010 g for geese,
0.008 - 0.024 g for ducks and 0.006 - 0.008 g for chicken
and pigeons. The initial signs of anaesthesia were
relaxation of all voluntary muscles and ruffled feathers.
The loss of sensation and reflexes, the corneal reflex
being the last to abolish, were the indications of complete
anaesthesia. The respiration was decreased in frequency
and force. During recovery the reflex of neck muscles was
the first to appear and gradually extended to the whole
body. Muscular tremors, vomiting and staggering gait were

always noticed.



candal (1956) wused Equithesin as anaesthetic in
domestic birds. In 122 clinical trials on birds ranging

from canaries to peacocks, safe satisfactory surgical

anaesthesia was readily induced by Equithesin at a dose of
2.5 ml per kg bodyweight intramuscularly (500 ml of
EquitheSin contains 21.30 g chloral hydrate, 4.8 g pento-

parbital sodium and 10.60 g magnesium sulphate in aqueous

solution of propylene glycol with 9.5 per cent alcohol).

church (1957) tried Combuthal, a combination of equal

parts ©of sodium pentobarbital (Nembutal) and sodium

pentothal (Thiopentone sodium) intraperitoneally and it was

found to be a satisfactory anaesthetic in baby chicks. The

optimum dose for one day old chick was 0.05 ml. In general,

0.01 ml was needed for each additional day of age. The

initial signs of anaesthesia in baby chicks were constant
regardless of sex. A throat reflex comparable to that

observed during swallowing developed immediately after

injection. After that chicks 1lost their balance and
assumed sitting position. As anaesthesia progressed the

wings dropped closely followed by beak. The feathers

ruffled and all voluntary muscles became relaxed. Respira-
tion rate was increased first, but it returned to normal as
surgical anaesthesia was attained. As surgical anaesthesia



was approached the chicks fell to one side. When placed on
back, extension rigidity of the legs developed. Pinching
of the toes elicited a withdrawal reflex. Indications of
surgical anaesthesia was loss of sensation and reflexes,
the corneal reflex being the last to disappear. FPupil size

and eyekall activity were not reliable criteria for chicks

in this young age. The time required to reach surgical
anaesthesia varied from 1 - 5 minutes. Complete reccvery
time varied from 4 - 6 hours, although reflexes especially

of neck muscles appeared earlier.

Sanger and Smith (1957) administered Equithesin and
Cocmbuthal intramuscularly in 12 one day old chicks, 14 five
week old broilers and 12 turkeys to study the induction
time, depth and duration of anaesthesia and the tissue
reaction to each drug. All injections were given at the
pectoral muscle. The dose of Equithesin was 1.1 ml per 1b
bodyweight in chicken and 1.3 ml per 1b bodyweight in
turkeys. In the case of Ccmbuthal the dose to induce
surgical anaesthesia was 0.5 g per lb bodyweight in chicken
and 1.5 g per lb bodyweight in turkeys. With Equithesin,
induction time was 2 - 3 minutes in day old chicks, 20 - 25
minutes in broilers and 15 - 20 minutes in turkeys.

Surgical anaesthesia lasted for 20 - 30 minutes in day old



chicks, 25 - 30 minutes in broilers and 50 - 60 minutes in
turkeys. With Combuthal, surgical anaesthesia was induced
in 2 - 3 minutes in day old chicks, 20 - 30 minutes in
broilers and 15 - 30 minutes in turkeys. Surgical
anaesthesia lasted for 20 - 30 minutes in day old chicks,

25 - 30 minutes in broilers and 50 - 60 minutes in turkeys.

Donovan (1958) obtained satisfactory anaesthesia in
birds namely sparrows, canaries, chicken and parakeets when
rapidly injected intramuscularly with pentobarbital sodium
(10 mg per ml) at a dose of 0.01 ml per 2 g of bodyweight.
The induction was smooth and in about 2 minutes all birds
closed their eyes. After 5 - 9 minutes there was no
muscular resistance for extension of the extremities.
Surgical anaesthesia was satisfactory for about 30 minutes.
Within 90 minutes after injection, birds were on their
feet. Recovery was smcoth and margin of safety was wide.
There were no externally visible tissue reaction found at

the site of injection.

Jordan et al. (1960) made trials with pentobarbital
sodium, Combuthal, Equithesin, CM I (mixture of chloral
hydrate and magnesium sulphate) and Largactil. The depth
of anaesthesia was assessed by the response of the bird to

pinching of the comb and interdigital web. Ccmplete lack of



response to stimulation of both these structures were
termed 1light anaesthesia. During anaesthesia corneal
reflex was always present and stimulation of epiglottis

scmetimes evoked a response.

Kiimes (1962) reported that thiopentone sodium at
intravenous doses of 20 - 25 mg per kg for ducks and 15 -

20 mg per Kkg bodyweight for fowls produced satisfactory

anaesthesia.

Soliman et al. (1965) administered Baytenal (3 ml per
kg bodyweight) valium (0.5 mg per Kkg bodyweight) and
combination of Baytenal (3 ml per kg bodyweight) and Valium
(0.5 mg per kg bodyweight) intravenously for anaesthesia in
dogs. The main haematological changes observed following
the administration of Valium were a decrease in the number
of red blood cells, packed cell volume and haemoglobin, and
an increased erythrocyte sedimentation rate. The total
number of white cells and percentage of lymphocytes,
eosinophils and basophils decreased, while neutrophils
were increased. The changes due to Baytenal were a slight
decrease in the erythrocyte and leukocyte count, packed
cell volume and haemoglobin. The blood changes were
markedly evident specially after two hours of injection,

but returned to near normal range ky about 24 hours.



Desforges and Scott (1971) administered intravenously
pentobarbital sodium (Nembutal), methohexitone sodiun
ethyl carbamate and Equithesin to anaesthetise Aylesbury
domestic ducks with bodyweight ranging between 2.0 and 3.5
kg. Pentobarbital sodium was given at the dose of 30 - 60
mg per kg bodyweight to 10 birds over a 30 - 120 seconds
period. But the results were varied. Methohexitone sodium
had no effect on ducks when given at doses ranging from
5 - 10 mg per kg bodyweight. The reason for variable
action might be related to the presence of large fat
deposits in the ducks. Ethyl carbamate produced only
little effect and the ducks were capable of locomotion
immediately after injection. Equithesin was given at a
dose of 3.0 - 3.5 ml per kg bodyweight in ducks with weight
varied from 2.8 - 3.3 kg. The response to anaesthetic was
uniform and resulted in deep anaesthesia. The weakening of
the foot withdrawal reflex, together with the onset of very
slow, regular and deep breathing were used as indicators of

satisfactory anaesthesia.

Borzio (1973) studied the effect of ketamine hydro-
chloride in 22 birds and suggested that 15 - 20 mg per kg
body weight administered intramuscularly was adequate for

immobilisation.
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Mandelker (1973) reported ketamine hydrochloride as a
safe anaesthetic for use in parakeets. A dose of 0.05 mg
per g to 0.10 mg per g administered intramuscularly was
adequate. 1In this toxicity study the induction time varied
from a few seconds to 45 seconds. Clinical signs of
anaesthesia following administration of ketamine were
typical of aissociative anaesthesia. Muscle relaxation in
parakeets was adequate at doses greater than 0.0l mg per g

bodyweight. Respiration was deep and regular.

Kumar et al. (1974) administered ketamine
hydrochloride intravenously at the dose of 22 mg per kg
bodyweight to 14 sheep in 35 trials. A slight decrease in
red blood cells, packed cell volume, haemoglobin and total
leukocyte count was noticed during anaesthesia. Differen-

tial count revealed slight neutrophilia and lymphopenia.

The values returned to preanaesthetic levels in 24 hours.

Boever and Wright (1975) used ketamine in more than 50
birds of 12 species ranging in weight from 15 g - 45 kg. In
the trials conducted it was concluded that the dose of
ketamine per kg bodyweight for birds was inversely
Proportional to the weight of the birds. Heavier doses of

ketamine produced deeper planes of anaesthesia. Hence with
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a low dose they could achieve only restraint, while a large
dose produced anaesthesia suitable for diagnostic or minor
surgical procedures. It was suggested that birds weighing
between 500 g and 3000 g required 0.02 - 0.l0mg per g body-
weight administered intramuscularly. During —recovery
period frenzied wing flapping and head-shaking were common

in long-necked birds such as ducks and swans.

Redig and Duke (1976) tried a combination of ketamine
hydrochloride and diazepam given intravenously to induce
anaesthesia for various surgical procedures in 40 birds of
prey. A dose of 30 - 40 mg per kg ketamine and 1 - 1.5 mg
per kg diazepam was satisfactory for diurnal species. Owls
were more sensitive to the anaesthetic combination necessi-
tating greater care and consideration in calculation of

proper dose of this combination.

Heidenreich (1978) used ketamine hydrochloride 30 mg
per kg bodyweight intramuscularly in 78 diurnal birds of
Prey and 19 owls consisting of 25 species for surgical
anaesthesia. During the onset of anaesthesia mild
excitation was observed in many birds, but not during

anaesthesia. Excitation was also observed in half of the
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birds on waking. During anaesthesia the eyes were open.

Slight movement of the head occured often.

Nara et al. (1979) administered ketamine hydrochloride
along with atropine sulphate and chlorpromazine
hydrochloride in 24 trials involving 8 dogs. During
maximum depth of anaesthesia values for PCV and Hb were
slightly decreased. Direct leukocyte count revealed slight
neutrophilia and lymphopenia resulting in slight decrease

in TLC.

Neal et al. (1981) used ketamine in doses of 75 - 150
mg per kg bodyweight intramuscularly in pigeons and this
produced 1light anaesthesia with minimal changes to
physiological functions and to acid-base status. Adverse
side effects, other than salivation and moderate muscular
rigidity were not noted. The depth of anaesthesia was
adequate for manipulative clinical procedures and for minor

surgical procedures.

Sharma et al. (1983 a) administered procaine hydro-
chloride 0.5 per cent and 1.0 per cent solution at 1 - 2 mg
per kg per min. intravenously, as maintenance agents in
dogs anaesthetized with thiopental sodium. It produced a
significant increase in heart rate and respiration rate 10

min. after anaesthetic induction, and remained elevated
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upto 90 min. Hypothermia was recorded in all animals upto
90 min. Haematological changes included minor reduction in
total erythrocyte count, leukocyte count, haemoglobin
percentage, packed cell volume and lymphocyte at maximum
depth of anaesthesia with corresponding increase in

neutrophils.

Sharma et al. (1983 b) tried chlorpromazine
hydrochloride at 1.5 mg per kg intramuscularly after
induction with thiopental sodium at 25 mg per kg
intravenously. This combination produced increase in
heart rate and respiration rate, and mean arterial pressure.
Hypothermia was observed in all animals. Haematological
examination revealed slight reduction in total erythrocyte
count, total leukocyte count, packed cell volume,
haemoglobin concentration and lymphocytes at maximum depth

of anaesthesia.

Samour et al. (1984) studied the effects of three
injectable anaesthetics wviz., ketamine hydrochloride,
Xylazine hydrochloride and steroid mixture alphaxalone-
alphadolone and their combination in 154 species of birds.

The results were varied.
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Harvey et al. (1985) recommended doses for 3 week old
leghorns, ie. 2 mg ketamine per kg combined with 2 mg per

kg xylazine administered intramuscularly.

Gandini et al. (1986) recommended that ostrich chicks
required large frequent doses of alphaxalone-alphadolone.
However, induction with a mixture of ketamine and xylazine
considerably reduced the amounts of steriods required.
During anaesthesia respiration rate was faster, heart rate
was increased and corneal reflexes were present. Cloacal
temperature showed a decrease of about 1l°C, at an ambient
temperature of 20°C. Recovery was smooth and as rapid as

with steriod alone.

Kumar and Sharma (1986) administered thiopentone
sodium intravenously at the dose of 9.20%1.25 mg per kg
after premedication with xylazine at the dose of 0.22 mg
per kg to anaesthetise buffalo calves. Decrease in heart
rate and respiration rate, rectal temperature and mean
arterial and central venous pressure occured at maximum

depth of anaesthesia, returning to normal by 90 min.

Kummerfeld and Ganter (1986). anaesthetised pigeon using
ketamine hydrochloride at 25 mg per kg in combination with
benzodiazepine drug climazolam at 1.25 mg per kg as

intramuscular injection. BAnaesthesia lasted for about 25



15

minutes. Recovery time was 10 - 20 minutes after injection

of the benzo diazepine antagonist 'RO - 15/1788'.

Pfeil and Duesterberg (1987) studied the effect of
immobilisation with ketamine 1in the blood picture of
domestic cats. The erythrocyte count, haematocrit,
haemoglobin, mean erythrocyte volume, reticulocyte, total
leukocyte count and neutrophil count decreased

significantly.

Singh et al. (1988) conducted repair of compound long
bone fractures in three species of birds using ketamine
hydrochloride intramuscularly. The birds were
anaesthetised with ketamine hydrochloride given into
pectoral muscle at the rate of 20 mg per kg in pea hen and
21 mg per kg in pea hawk and eagle. Recovery from
anaesthesia was uneventful in all these species and it
occured in 60 minutes in peak hen and 45 minutes in peak

hawk and eagle.
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MATERIALS AND METHODS

Experimental birds

The experimental study was conducted on thirty appa-
rently healthy White Leghorn cocks, aged 18 - 20 weeks and
weighing 1.120 - 1.920 kg (Group I), and thirty apparently
healthy White Pekin drakes, aged 20 - 22 weeks and weighing
1.700 - 2.100 kg (Group II). Groups I and II were further
divided into three sub-groups, viz. A, B and C each consis-

ting of ten birds and numbered serially from 1 to 10 viz.,

1 Aa(l),A(2),A(3),A(4),A(5),A(6),A(7),A(8),A(9) and A(10)
r B(1),B(2),B(3),B(4),B(5),B(6),B(7),B(8),B(9) and B(10)
I c(l),c(2),c(3),c(4),c(5),c(6),c(7),C(8),C(9) and C(10)
1T A(1l).,A(2),a(3),A(4),A(5),A(6),A(7),A(8),A(9) and A(1O)
1z B(1),B(2),B(3),B(4),B(5),B(6),B(7),B(8),B(9) and B(10)

I c(1),c(2),c(3),c(4),c(5),c(6),c(7),c(8),c(9) and C(10)

All the birds were maintained under identical condi-

tions of feeding and management.

Preparation of birds
The birds were weighed before the administration of
drugs. The site for intraperitoneal injection was the

midpoint between the cloaca and .keel bone (Fig.l). The
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feathers at the site were plucked and 70 per cent alcohol
was applied. The birds were controlled on dorsal recumbency
before the administration of drugs and the following drugs

were administered.

Sub-group A: Ketamine hydrochloride* at the rate of 100 mg
per kg bodyweight.

Sub-group B: Thiopentone sodium** (2.5 per cent solution)
at the rate of 15 mg per kg bodyweight.

Sub-group C: Ketamine hydrochloride at the rate of 50 mg
per kg bodyweight followed by thiopentone
sodium (2.5 per cent solution) at the rate of

7.5 mg per kg bodyweight.

The following observations were recorded;

1. Onset of anaesthesia

2. Time for induction

3. Duration of anaesthesia
4, Duration of recovery

5. Temperature and respiration rate,

pefore and during anaesthesia, and during recovery

phase.

* Ketmin 50 - Ketamine hydrochloride 50 mg per ml
Themis Chemicals Ltd., Bombay

** Tntraval sodium - Thiopentone sodium 0.5 g
May & Baker (India) Ltd., Bombay



18

6. Haemogram,
Total erythrocyte count,
Total and differential leukocyte count,
Haemoglobin,
Erythrocyte sedimentation rate, and
Packed cell volume
7. Assessment of anaesthetic effect
8. Side effects, if any.
The birds were kept under observation for five days.
Methods
1. Onset of anaesthesia
Loss of balance, unsteadiness of head, ruffled fea-
thers, dropping of wings, assumption of sitting
posture, sternal recumbency, lateral recumbency and
gradual abolition of pedal reflexes were the symptoms
suggestive of onset of anaesthesia.
2. Time for induqtion
It was calculated as the time from the administration
of drugs to the time of abolition of pedal reflexes.
3. Duration of anaesthesia
It was calculated as the time interval between the
time of abolition of pedal reflexes and time of
reappearence of pedal reflexes.
4. Duration of recovery

It was calculated as the time interval between the
reappearence of pedal reflexes and the time when the

bird was able to walk normally.
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Se Temperature was recorded using a clinical thermometer
inserted into the cloaca for one minute.
Respiration rate was recorded by noting the movements
of thoracic wall.
The observations on temperature and respiration
rate were recorded before administration, and after
administration at intervals of 15 minutes upto 2%
hours, and then at the 3rd hour, 24th hour and on the
5th day.

6. Haemogram
The observations on haemogram were recorded at the
following intervals, ie. before administration, and

after administration at 10 min., 24th hour and on the

5th day.

Collection of blood

Equipment

A scalp vein set (25 G) needle was detached from the
set and connected to a 2.0 ml syringe by means of a

flexible polythene capillary tube (Fig.2).

Procedure

The bird was controlled on lateral recumbency with the

wing from which blood to be collected, keeping the wing
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free. Brachial vein was raised by digital pressure
proximal to the site of collection. After introducing the
needle approximately 2.0 ml of blood was collected from the

vein aseptically (Fig. 3).

Total erythrocyte count and total leukocyte count were
estimated as per the technique described by Natt and
Herrick (1952). Differential leukocyte count was estimated
as per the method of Sato and Sekiya (1965). Haemoglobin
content was estimated as per the cyanmethaemoglobin method
described by Miale (1967). Erythrocyte sedimentation rate
and packed cell volume were estimated following the method

of Wintrobe (1961).

7. Assessment of anaesthetic effect

The anaesthetic effect was assessed by performing a

laparotomy incision at the last intercostal space.

Procedure

The feathers at the region of last intercostal space
on the right side were plucked and the site was prepared
aseptically (Fig. 4). A 2.0 cm long laparotomy incision was
made in the last intercostal space (Fig. 5). The response
to pain at the time of incision, manipulation of wound
edges and suturing was noted. The incision was closed by
silk in separate layers and Tr.benzoin seal was applied

(Fig. 6 & 7).
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At the time of surgery, if the bird did not respond to
pain, it was considered as good, and slight response as

satisfactory anaesthesia.

8. side effects

One bird from each sub-group was sacrificed by exsan-
guination on the 5th day after administration of the drugs
and the gross lesions in the peritoneal cavity consequent

on intraperitoneal injection, if any were examined.

Statistical analysis

The data were analysed using Student's 't' test.

(Snedecor and Ccochran, 1967).
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-l"i-g. .!‘.a‘ site for intraperitoneal :lnjm

-



Fig.1
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Fig.2. pevice for collection of blood

Fig. 3. Bloocd being collected from the brachial vein



Fig.Q
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Fig. 4. Site prepared for surglical operation
: g. o

FPig. S« laparotomy incision



Fig.4

Fig.5




Fig. 6._Sutur1ng of peritoneum and musclas

. Fige 7. Suturing of skin
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RESULTS

GROUP I CHICKEN

Sub-group A

The observations are presented in Tables 1 to 3
The bodyweight of the birds in this sub-group was

1.438+0.058 kg.
Ketamine hydrochloride at the rate of 100 mg per kg

bodyweight was administered 1intraperitoneally to all the

birds.
Onset of anaesthesia

During tllE i i i

of comb and wattles were noticed.

Time for induction

The time for induction was 7.30+0.53 min Th
* . e

induction was smooth and uneventful.

puration of anaesthesia

guration of anaesthesia was 63.40+42.16 :
e min,

thesia eyes were open. Corneal ;
r Pupillary ang

oflexes persisted. Reflexes of thj
ird eYelid
7
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comb and wattles were present. There was no resistance to
extension of the legs and the pedal reflexes were
abolished. Digits were curled and arching of the neck

towards the body.

puration of recovery

The duration of recovery was 135.50+9.24 min. The

recovery from anaesthesia was smooth and uneventful.

Temperature

The cloacal temperature (°F) before administration was
106.16+0.15 and after administration it was 105.42+0.29 at
15 min., 104.80+0.34 at 30 min., 104.38+0.37 at 45 min.,
104.40+0.38 at 60 min., 104.76+0.37 at 75 min., 104.80+0.32
at 90 min., 104.98+0.34 at 105 min., 105.18+0.35 at 120
min., 105.28+0.33 at 135 min., 105.4040.30 at 150 min.,
105.62+0.27 at 180 min., 106.10+0.17 at 24th hour and

106.10+0.17 on the 5th day.

There was significant reduction (P <0.05) in

temperature upto 150 min. and it became near normal by

£he 24th hour.
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Respiration rate

The respiratio m
n rate (per min.) before admi
e administrati
and after administration it o
was 36.50+3
. .76

at 15 i b4 -—
r L . 4 at 45 i
- mln.,

33.00+3.20 i x +
at 60 min., 34.20+3.05 at 75 min 3
er 36.10+2.72
. at

90 min.. 37.00+2.61 at 105 min., 36.60+2.65
.00+2, at 120 min

36.80I °
2 79 at m n.' 36.4 2. a
99

at 180 min., 33.50+1.31 at 2
It 4th hour and
34.30+1.60
- on the

5th day-.

The variations i
in the respiration rate
were n
ot

significant.

Haemogram

Total erythrocyte count

The total erythrocyte count (1012/1) bef
efore admini
2.33+0.08 mini=
= and after administration it
was

gtration Wwas
at 10 min., 2.30+0.11 a

V. t 24th hou

r and 2.42+0

-4240.13

2.18i0.12

on the 5th daye

The variations in the total erythrocyte
count were
not

significant ¢
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Total leukocyte count

The total leukocyte count (109/1) before administra-
tion was 0.0061+0.0008 and after administration it was
0-0054i0°0008 at 10 min., 0.0094+0.0017 at 24th hour and

0.0071+0.0009 on the Sth day.

The variations in total leukocyte count were not

significant.
pifferential leukocyte count

The lymphocyte count (per cent) before administration
was 67.90+0.68 and after administration it was 66.60+1.39
at 10 min., 59.20+1.46 at 24th hour and 67.10+1.00 on the

5th day.

The decrease in +the count at 24th hour was

significant (P <0.05).

The heterophil count (per cent) before administration
was 28.60+0.57 and after administration it was 29.60+1.18
at 10 min., 25.00+0.68 at 24th hour and 29.00+0.85 on the
5th day.

The decrease in the count at 24th hour was significant

(P<0.05).
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The eosinophil count (per cent) before administration
was 3.4010.57 and after administration it was 3.60+1.12 at

10 min.., 15.60+1.93 at 24th hour and 3.7040.62 on the 5th

day .

The increase in the count at 24th hour was

significant (P <0.05).

The monocyte count (per cent) before administration
was 0.1040.09 and after administration it was 0.20+0.13 at

10 min., 0.2040.13 at 24th hour and 0.20+0.13 on the 5th

day.
The variations were not significant.
Haemoglobin

The haemoglobin content (nmol/1) before administration
was 4.68+0.07 and after administration it was 4.41+0.09 at
10 min., 4.43i0.ll at 24th hour and 4,4740.09 on the 5th

day.
The decrease at 10 min. was significant (P<0.05).

Erythrocyte sedimentation rate

The erythrocyte sedimentation rate (mm/hr) before

administration was 2.4010.21 and after administration it
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was 2.30+0.20 at 10 min., 2.30+0.14 at 24th hour and

2.40+0.15 on the 5th day.

The variations were not significant.
Packed cell volume

The packed cell volume (1/1) before administration was
0.31+0.01 and after administration it was 0.30+0.01 at 10

min., 0.28+0.01 at 24th hour and 0.29+0.01 on the 5th day.
The variations were not significant.
Assessment of anaesthetic effect

In this sub-group the birds exhibited slight movement
of the body on incision on the skin. Nociceptive responses
were not noticed on incising the muscles and peritoneum and

on suturing the peritoneum, muscles and skin.

Side effects

On examination of peritoneal cavity, areas of mila
degree of congestion were observed at the edges of the
liver. Focal areas of congestion were noticed on the
surface of kidney. There were no adhesions in the
peritoneal cavity and at the site of penetration of needle

into the peritoneal cavity.



Table 1. Effects of intraperitoneal administration of Ketaminehydrochloride in
chicken: Time for induction, duration of anaesthesia and recovery.

Bird Bodyweight Quantity of drug Time for Duration of Duration of

No. (kg) administered induction anaesthesia recovery
(mg) (min.) (min.) (min.)

Ay 1.360 136.00 9.00 65.00 129.00

A, 1.600 160.00 5.00 66.00 133.00

Ag 1.400 140.00 10.00 59.00 166.00

A, 1.560 156.00 7.00 50.00 137.00

Ag 1.220 122.00 6.00 67.00 117.00

Ag 1.260 126.00 6.00 66.00 160.00

A, 1.660 166.00 10.00 77.00 125.00

Ag 1.240 124.00 7.00 57.00 80.00

Aq 1.720 172.00 6.00 66.00 191.00

=TI 1360 1600 o 700 SL00 mm00

Mean+ 1.438+ 143.80+ 7.30+ 63.40+ 135.50+

SE 0.058 5.79 0.53 2.16 9.24
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Table 2. Effects of intraperitoneal administration of Ketamine hydrochloride in
chicken: Temperature and respiration rate (Mean + S.E), n = 10.

T R M AMLASS et o D M R S L S e D G e et v e S D . G s e T T A S o o — Y S —— — T — " . T - — —— — — —— —— = — — — —

Parameters and Intervals
units T T T T T T T T T T T T T T T T T T T T T T T e T e e e e e e s s e e

O o T T o T 0 0 e I o T U™ R s e e T T TR D b i e ey v G D S S i Gt . T Tt T — — T — - ——— " i f— ——— ———— —————— ——- > — —— — —

Temperature (°F) 106.16 105.42* 104.80* 104.38* 104.40% 104.76% 104.80%
#0.15  +#0.29  +0.34  +0.37  +0.38  +0.37  +0.32

Respiration rate/min. 36.10 36.50 31.40 30.30 33.00 34.20 36.10
+1.60  +3.76 +4.06 +3.54 +3.20 +3.05 +2.72

G L 4TS 6T S S S ST S SN ST USSP SIS NS MR St e s e D ED GED GER GhA ML MR G Gt A e St G e T R SED NS M Gt e e G e — P NP W SPD GED Gt G — . (PN G=p G G G b e A e G S S e " e GED G A e o ——

parameters and = _____ Intervals_ _______
units 105 min. 120 min. 135 min. 150 min. 180 min. 24th hr 5th day
Temperature (°F) 104.98* 105.18* 105.28* 105.40* 105.62 106.10 106.10

+0.34  +0.35  +0.33  +0.30  +0.27  +0.17  +0.17

Respiration rate/min. 37.00 36.60 36.80 36.40 36.70 33.50 34.30
+2.61 +2.65 +2.79 +2.37 +1.99 +1.31 +1.60

- e WS E emm b Mt S AR EES SR P e e e A G S A Gme Gl Gt M GNP SN AN RS GEP CEP S GV P PR Gy PR G WS G S G G G S e Gm AR AR WY Gmp G GEE DGR SeD GRS G Sen S b Ak Gt Gt At GmD D GNP G WIS GNP EY GED SV WD b Gt S A A e ——

* gignificant at 5% level

£e



Table 3. Effects of intraperitoneal administration of Ketamine hydrochloride in chicken:
Haemogram (Mean +S.E), n = 10.

D D e D S G Gt G S G S G GED GED GUD D GRD AN M (mm G GED GUT SIS GEN GNN SAS M NI D GHS SED GRO G GED GED GRS MG SR GmN GES G S SN SR GMT e A ND GED GED D D D SR Ga G m S S S e S St G Gm WS M S Gmt (e AeS Gu Gemb (u Gl b D GED mt GO IR GED W - = S=

S SIS GUD GED D PED EED SMD G S SN SUD GNU SND GMD S GED S S GED SR G D NI GED N S R SR GeB Get GoV e SV S EED SIS GES WD D WD G WEE D GED GER G Gme G D GrU S NI S GG Gl Gt Gm SUD WA GEP GEP WS WD SE W SmS WD A N fUP W GED WUV VEN WP GED GEP N R S S W S S =

Total erythrocyte 12
count(10~°/1)

Total leukocyte count(lOg/l)
Lymphocyte (%)

Heterophil (%)
Eosinophil (%)
Monocyte (%)
Basophil (%)
Haemoglobin (mmol/1)

Erythrocyte sedimentation
rate (mm/hr)

Packed cell volume (1/1)

2.33+0.08

0.0061+0.0008
67.90+0.68

28.60+0.57
3.40+0.57
0.10+0.09
0.00
4.68+0.07

2.40+0.21

0.31+0.01

2.1840.12

0.0054+0.0008
66.60+1.39

29.60+1.18
3.60+1,12
0.20+0.13
0.00
4.41+0.09%

2.30i0.20

0.30+0.01

2.30+0,11

0.0094+0.0017
59.20+1.46*

25.00+0.68*
15.60+1.93*
0.20+0.13
0.00
4.43+0.11

2.30+0.14

0.28+0.01

2.4240.13

0.0071+0.0009
67.10+1.00

29.00+0.85
3.70+0.62
0.20+0.13
0.00
4.47+0.09

2.40+0.15

0.29+0.01

> SED G G v AN G SMD CED GUD PN yEn Mt @D GO GNP G U GEA PEE ED SN GER GEN SE GEE ED S S Gt Gmn Gme SN GHS ES (IR SRA GED SED GE SN GuD PED FED D EED EDv GnD Gup SRR GED SR GEN SN SIS ST GEP SED v G-6 fED GR GID SID GID SID SID GHD GH) SIU GID GED G0 SED GSR Gm G Gm eew GED GG W e G mmD o e

* Significant at 5% level.

e
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Sub-group B

The observations are presented in Tables 4 to 6.

The bodyweight of the birds in this sub-group was

1.44040.070 kg.

Thiopehtone sodium (2.5 per cent solution) at the rate
of 15 mg per kg bodyweight was administered intraperito-

neally to all the birds.
Onset of anaesthesia

During the onset of anaesthesia, loss of balance,
ruffled feathers, dropping of wings, unsteadiness of head .

and cyanosis of comb and wattles were noticed.

Time for induction

The time for induction was 9.30+0.38 min. The induc-

tion was smooth and uneventful.
Duration of anaesthesia

The duration of anaesthesia was 31.40+1.82 min.

During anaesthesia eyes were closed. Corneal,
pupillary and palpebral reflexes were persisting. Reflexes

of third eyelid, comb and wattles were present. There was
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no resistance to handling of legs and the pedal reflexes

were abolished. The neck and the digits were kept extended.
Duration of recovery

The duration of recovery was 149.60+48.32 min. The

recovery from anaesthesia was smooth and uneventful.

Temperature

The cloacal temperature (°F) before administration was
106.40+0.19 and after administration it was 105.06+0.19 at
15 min.,104.56+0.23 at 30 min., 104.60+0.24 at 45 min.,
104.44+0.26 at 60 min., 104.18+0.24 at 75 min., 104.16+0.30
at 90 min., 104.28+0.30 at 105 min., 104.38+0.25 at 120
min., 104.64+0.21 at 135 min., 104.88+0.21 at 150 min.,
105.20+0.20 at 180 min., 105.90+0.19 at 24th hour and

106.12i0.18 on the 5th day.

There was significant decrease (P <0.05) in

temperature upto 180 min., which became near hormal . on.
the 5th day.

Respiration rate

The respiration rate (per min.) before administration
was 36.20+1.25 and after administration it was 38.90+1.97
at 15 min., 35.50+2.37 at 30 min., 33.10+2.04 at 45 min.,

30.70+1.95 at 60 min., 31.50+2.25 at 75 min., 31.40+2.17 at
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90 min., 32.80+2.04 at 105 min., 33.50+41.88 at 120 min.,
33.30+1.64 at 135 min., 33.80+1.61 at 150 min., 34.90+1.64
at 180 min., 36.00+1.10 at 24th hour and 37.50+1.34 on the

5th day.

After an initial increase, the respiration rate showed
a gradual decrease and became near normal by 24th hour. The

decrease at 60 min. was significant (P<0.05).
Haemogram

Total erythrocyte count

The total erythrocyte count (1012/1) before admini-
stration was 2.60+0.07 and after administration it was

2.3340.10 at 10 min., 2.3740.06 at 24th hour and 2.49+0.07

on the 5th day.

The decrease in the total erythrocyte count was

significant (P<0.05) at 10 min. and 24th hour.

Total leukocyte count

The total leukocyte count (109/1) before administra-
tion was 0.0053+0.0008 and after administration it was
0.0046+0.0005 at 10 min., 0.0084+0.0013 at 24th hour and

0.0098+0.0013 on the 5th day.
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The increase in total leukocyte count on the Sth day

was significant (P<0.05).
Differential leukocyte count

The lymphocyte count (per cent) before administration
was 68.40+0.68 and after administration it was 67.60+1.39
at 10 min., .61.40+1.18 at 24th hour and 68.6040.71 on the

5th day.

The decrease in the count at 24th hour was significant

(P<0.05).

The heterophil count (per cent) before administration
was 29.50+0.57 and after administration it was 30.20+1.20
at 10 min., 28.30+1.13 at 24th hour and 26.90+0.48 on the

5th day.

The decrease in the count on the 5th day was

significant (P<0.05).

The eosinophil count (per cent) before administration
was 2.10+0.36 and after administration it was 2.10+0,48 at
10 min., 10.20+1.04 at 24th hour and 4.50+0.71 on the 5th

day.

The increase in the count at 24th hour and on the Sth

day was significant (P<0.05).
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The monocyte count (per cent) before administration
was 0.00 and after administration it was 0.10+0.09 at 10

min., 0.10+0.09 at 24th hour and 0.00 on the 5th day.

The variations were not significant.
Haemoglobin

The haemoglobin content (mmol/l) before administration
was 5.31+0.18 and after administration it was 4.84+0.14 at

10 min., 4.82+0.13 at 24th hour and 4.95+0.11 on the 5th

day.

The decrease in haemoglobin content at 24th hour was

significant (P<0.05).
Exrythrocyte sedimentation rate

The erythrocyte sedimentation rate (mm/hr) before
administration was 1.20+0.13 and after administration it
was 1.90+0.17 at 10 min., 2.00+0.14 at 24th hour andg

1.60+0.21 on the 5th day.

There was increase in the erythrocyte sedimentation
rate after administration, but the increase was significant

(P<0.05) at 10 min. and 24th hour.
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Packed cell volume

The packed cell volume (1/1) before administration was
0.32+0.01 and after administration it was 0.30+0.01 at 10

min., 0.29+0.01 at 24th hour and 0.29+0.00 on the 5th day

The decrease at 24th hour and on the 5th day was

significant (P<0.05).
Assessment of anaesthetic effect

The birds in this sub-group did not exhibit any
nociceptive response on incision on the skin, muscles and

peritoneum. While suturing the above tissues there was no

sensation of pain.

Sside effects

Oon examination of peritoneal cavity mild inflammatOry

reaction on the parietal peritoneum was noticed at the

point of entry of the needle. Focal areas of congestion of

liver and kidney were observed.



Table 4. Ef?ects of intraperitoneal administration of Thiopentone sodium in
chicken: Time for induction, duration of anaesthesia and recovery

PSS S e e S G S S - S G e S " ot St T I R S S G e e Gt T - — — —— T G . — —— o S S S m— A Y — — - - — — — = —

Duration of
anaesthesia
(min.)
35.00
40,00
23.00
27.00

32.00

Duration of
recovery
(min.)
127.00
193.00
155.00
164.00
90.00
135.00
165.00
163.00
159.00
145.00

149.60+

Bird Bodyweight Quantity of drug Time for
No. (kg) administered induction
(ng) (min.)
By 1.600 24.00 9.00
By . 1.120 16.80 8.00
Bj 1.720 25.80 9.00
By 1.180 17.7.0 9.00
B 1.500 ' 22.50 7.00
Bg 1.400 21.00 10.00
B~ 1.200 18.00 11.00
Bg 1.540 23.10 9.00
Bg 1.740 26.10 11.00
B1p 1.400 21.00 10.00
Mean + 1.420% 21.604  9.30+  31.40+  149.60+
SE 0.070 1.05 0.38

8.32

————-—-——————.———-—.————.————————————.———————————————————————_————_-—-—.._—-—......__.__
——— wve w— — —
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Table 5. Effects of intraperitoneal administration of Thiopentone sodium in chicken:
Temperature and respiration rate (Mean + S.E.), n =10

.—_————.——-————-———o———c——-————__—__-.__—___————————————._———————_—

Parameters and

0 e Intervals ______________
units 0 min. 15 min. 30 min. 45 min. 60 min. 75 min. 90 min.
Temperature (°F) 106.04 105.06* 104.56* 104.60* 104.44% 104.18* 104.16*
+0.19 +0.19 +0.23 +0.24 +0.26 +0.24 +0.30
Respiration rate/ 36.20 38.90 35.50 33.10 30.70% 31.50 31.40
min. +1.25 +1.97 +2.37 +2.04 +1.95 +2.25 +2.17
Parameters and Intervals
units nm e T T T T T T e e e
105 min. 120 min. 135 min. 150 min. 180 min. 24th hr Sth day
Temperature (°F) 104.28* 104.38* 104.64* 104.88* 105.20* 105.90 106.12
+0.30 +0.25 +0.21 +0.21 +0.20 +0.19 +0.18
Respiration rate/ 32.80 33.50 33.30 33.80 34.90 36.00 37.50
min. +2.04 +1.88 +1.64 +1.61 +1.64 +1.10 +1.34

S T T T T T o o M 5V T ™ I o L e s 0 7 P M R B e e S T D D e it S T T ———— - — —— o — — T - s o e S - A — — - —
—

* Significant at 5% level.
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Table 6. Effectsof intraperitoneal administration of Thiopentone sodium in

Haemogram (Mean + S.E), n = 10

chicken:

Total erythrocyte -
count (10-°/1)

Total leukocyte count (109/1)

Lymphocyte (%)
Heterophil (%)
Eosinophil (%)
Monocyte (%)
Basophil (%)

Haemoglobin (mmol/1)

Erythrocyte sedimentation

rate (mm/hr)

Packed cell volume (1/1)

2.60+0.07
0.0053+0.0008
68.40+0.68
29.50+0.57
2.10+0.36
0.00

0.00
5.31+0,18

1.2040.13
0.3240.01

2.33+0.10%
0.0046+0.0005
67.60+1.39
30.20+1.20
2.10+0.48
0.10+0.09
0.00
4.84+0.14

1.90+0.17*%

0.30+0.01

2.37+0.06*
0.0084+0.0013
61.40+1.18*
28.30+1.13
10.20+1.04*
0.10+0.09
0.00
4.82+0.13%

2.00+0.14%

0.29+0.01%

2.49+0.07
0.0098+0,0013*
68.60+0.71
26.90+0.48%
4.50+0.71%
0.00

0.00
4.95+0.11

1.60+0.21
0.29+0.00*

* gignificant at 5% level
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Sub-group C

The observations are presented in Tables 7 to 9.

The bodyweight of the birds in this sub-group was

1.686+0.051 kg.

Ketamine hydrochloride at the rate of 50 mg per kg
followed by thiopentone sodium (2.5 per cent solution) at
the rate 7.5 mg per kg bodyweight were administered intra-

peritoneally to all the birds.

Oonset of anaesthesia

During the onset of anaesthesia, loss of Dbalance,
unsteadiness of head;cyanosis of comb and wattles, dropping

of neck and wings, and closing of eyelids were noticed.

Time for induction

The time for induction was 8.00+0.58 min. The

induction was smooth and uneventful.
puration of anaesthesia

The duration of anaesthesia was 40.20+3.99 min.

During anaesthesia, eyes were closed. Corneal,

pupillary and palpebral reflexes were persisting. Reflexes
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of third eyelid, comb and wattles were present. There was
no resistance to handling of legs. Head turned towards the

body. Digits were extended. Pedal reflexes were abolished.

Duration of recovery

The duration of recovery was 131.20+5.10 min. The

recovery from anaesthesia was smooth and uneventful.
Temperature

The cloacal temperature (°F) before administration was
107.22+0.19 and after administration it was 106.46+0.16 at
15 min., 105.96+0.16 at 30 min., 105.86+0.22 at 45 mnin.,
105.78+40.22 at 60 min., 105.80+0.22 at 75 min., 105.76+0.22
at 90 min., 105.86+0.28 at 105 min., 105.86+0.28 at 120
min., 105.92+0.30 at 135 min., 106.10+0.29 at 150 min.,
106.40+0.24 at 180 min., 106.50+0.21 at 24th hour and

106.72+0.21 on the 5th day.

There was significant reduction (P<0.05) in

temperature upto 24th hour.
Respiration rate

The respiration rate (per min.) before administration

was 40.70+2.23 and after administration it was 41.10+3.13
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at 15 min., 33.20+4.05 at 30 min., 30.60+2.93 at 45 min.,
30.40+2.53 at 60 min., 31.20+2.72 ‘at 75 min., 31.40+1.79 at
90 min., 31.20+1.84 at 105 min., 32.50+1.67 at 120 min.,
32.80+1.68 at 135 min., 34.40+1.81 at 150 min., 37.10+1.82
at 180 min., 38.60+1.92 at 24th hour and 40.40+1.69 on the

5th day.

There was significant reduction (P<0.05) in respira-
tion rate at 45 min., 60 min., 75 min., 90 min., 105 min.,
120 min., 135 min. and 150 min. Thereafter it showed

gradual rise and by 5th day it was near normal.
Haemogram
Total erythrocyte count

The total erythrocyte count (1012/1) before admini-
stration was 2.6340.08 and after administration it was
2.36+0.06 at 10 min., 2.49+0.C9 at 24th hour and 2.59+0.08

on the 5th day.

The reduction in total erythrocyte count was

significant (P<0.05) at 10 min. after administration.

Total leukocyte count

The total leukocyte count (109/1) before

administration was 0.0058+0.0006 and after administration
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it was 0.0077+0.0009 at 10 min., 0.0146+0.0012 at 24th hour

and 0.0094+0.0009 on the 5th day.

The increase in leukocyte count was significant

(P<0.05) at 24th hour and on the 5th day.
Differential leukocyte count

The lymphocyte count (per cent) before administration
was 68.50+0.90 and after administration it was 61.8011.08
at 10 min., 65.30+1.11 at 24th hour and 67.60+0.87 on the

5th day.

The decrease in the count at 10 min. and 24th hour

LR \.J.-,'

after administration was significant (P<0.05).

The heterophil count (per cent) before administration
was 29.40+0.92 and after administration it was 35.10+0.84
at 10 min., 29.80+1.25 at 24th hour and 28.30+0.74 on the

5th day.

The increase in the count:  at 10 min. was significant.

(P<0.05).

The eosinophil count (per cent) before administration
was 2.10+0.22 and after administration it was 3.104+0.50 at

10 min., 5.90+0.70 at 24th hour and 4.10+0.62 on the 5th

day.
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There was increase in the eosinophil count and the
increase was significant (P<0.05) at 24th hour and on the

5th day.
Haemoglobin

The haemoglobin content (mmol/l) before administration
was 4.8240.13 and after administration it was 4.54+0.13 at
10 min., 4.58+0.14 at 24th hour and 4.72+0.12 on the 5th

day.

There was no significant reduction in the haemoglobin

content,
Erythrocyte sedimentation rate

The erythrocyte sedimentation rate (mm/hr) before
administration was 1.80+0.24 and after administration it
was 2.20+0.31 at 10 min., 2.00+0.35 at 24th hour and

1.80+0.24 on the 5th day.

There was increase in the erythrocyte sedimentation

rate at 10 min. and 24th hour, which became normal by the

5th day.
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Packed cell volume

~ The packed cell volume (1/1) before administration was
0.29+40.01 and after administration it was 0.28+0.01 at 10

min., 0.28+40.01 at 24th hour and 0.281+0.01 on the 5th day.

The reduction in packed cell volume was not

significant.
Assessment of anaesthetic effect

The birds in this sub-group did not evince any
nociceptive response upon incision on skin, muscles and
peritoneum. While suturing the above tissues there was no

sensation of pain.
Side effects

On examination of peritoneal cavity focal areas of
congestion were noticed on the surface of kidney. No
adhesions were noticed in the peritoneal cavity and at the

point of entry of the needle.



Table 7. Effects of intraperitoneal administration of Ketamine hydrochloride
followed by Thiopentone sodium in chicken: Time for induction,
duration of anaesthesia and recovery,

Bird Bodyweight Quantity of drug admini- Time for Duration Duration
No. (kg) stered (mg) induction of anaes- of reco-
Ketamine Thiopentone (min.) thesia very
hydrochlo- sodium (min.) (min.)
ride
€3 1.600 80.00 12.00 9.00 62.00 149.00
Co 1.820 91.00 15 85 10.00 42.00 115.00
3 1.840 92.00 13.80 6.00 39.00 134.00
Cy 1.800 90.00 13 .50 10.00 50.00 125.00
Cg 1.700 85.00 12.75 4,00 42.00 105.00
Ce 1.600 80.00 12.00 00 22.00 13500
Co 1.400 70.00 10 50 00 36.00 150.00
Cg 1.640 82.00 12 .31 10.00 56.00 150.00
Cg 1.920 96..00 14.40 8.00 22.00 140.00
C1ip 1.540 77.00 13 55 8.00 31.00 109.00
Mean-+ 1.686+ 84.30+ 12.65+ 8.00 + 40.20+ 131:20+
S.E. 0.051 2.53 0.38 0.58 3.99 5.10



Table 8. Effects of intraperitoneal administration of Ketamine hydrochloride fol-
lowed by Thiopentone sodium in chicken: Temperature and respiration rate
(Mean +S.E.), n = 10.

D S S S D S i S Gt Gt v e . G G e S G AN S GER G GNP GED W P fEn W D EE EE G WS U P Gmm G S T GEP dma — —— S e G v P S — - - — ——  w— ——
— - —— —— o ———— ——————

Parameters and Intervals
units R
__________________ 0 min. 15 min. 30 min 45 min 60 min. 75 min. 90 min.
Temperature (°F) 107.22 106.46* 105.96* 105.86* 105.78* 105.80* 105.76%*
+0.19 +0.16 +0.16 +0.22 +0.22 +0.22 +0.22
Respiration rate/ 40.70 41.10 33.20 30.60% 30.40%* 31.20* 31.40%*
min. +2.23 +3.13 +4.05 +2.93 +2.53 +2.72 +1.79
Parameters and ~  ___ Intervals
units

105 min. 120 min. 135 min. 150 min. 180 min. 24th hr 5th day

. D S e W G G w— At G Gae GhE D G G G et e e G et S S Gt G AR G GES D G AR e Geh Gt G S e S G (D W M S G e e Gmn G G Gt GED (RS SER GED fem G Gm T e e Gmm e Gmm e G G G ——

Temperature (°F) 105.86* 105.86* 105.92* 106.10* 106.40* 106.50* 106.72

+0.28 +0.28 +0.30 +0.29 +0.24 +0.21 +0.21
Respiration rate/ 31.20% 32.50* 32.80*  34.40*  37.10 38.60 40.40
min. +1.84 +1.67 +1.68 +1.81 +1.82 +1.92 +1.69

- D e SEP T = S-S D D GED T TR e S b e M G G R GEP S e e e S A S S TP WE G SN G W W GEr GEv Gme e Gt G GmS GEE SED GES EP G GRS GEE WP P D GEn P G G Ge S e A Mt S A D M ERD G G S ST T G e e G - e e

*Significant at 5% level.
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Table 9. Effects of intraperitoneal administration of Keta

by Thiopentone sodium in chicken:

Total erythrocyte
count (10

Total leukocyte count (109/1)

Lymphocyte (%)
Heterophil (%)
Eosinophil (%)
Monocyte (%)

Basophil (%)

Haemoglobin (mmol/1)

Erythrocyte sedimentation

rate (mm/hr)

Packed cell volume (1/1)

—————--——-——-—-—---—-———---————————-—-———-———-—--——————--——————————-—-———-—---

* Significant at 5% level.

2.63+0.08
0.0058+0.0006
68.50+0.90
29.40+0.92
2.10+0,22
0.00

0.00
4.8240.13

1.80+0.24
0.29+0.01

2.36+0,06*
0.0077+0.0009
61.80+1.08%
35.10+0.84%*
3.10+0.50
0.00

0.00
4.54+0.13

2.20+0.31
0.28+0.01

2.49+0.09
0.0146+0.0012*
65.30+1.11 *
29.80+1.25
5.90+0,70%
0.00

0.00

4.58+0.14

2.00+0.35
0.28+0.01

mine hydrochloride followed
Haemogram (Mean +S.E.), n = 10

2.59+0.08
0.0094+0.0009%
67.60+0.87
28.30+0.74
4.10+0,62*
0.00

0.00

4.7240.12

1.80+0.24

£S
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GROUP I1 DUCKS

Sub-group A

The observations are presented in Tables 10 to 12.

The bodyweight of the birds in this sub-group was

2.015+0.018 kg.

Ketamine hydrochloride at the rate of 100 mg per kg-

bodyweight was administered intraperitoneally to all the

birds.

Onset of anaesthesia

During the onset of anaesthesia, loss of balance,

unsteadiness of head, ruffled feathers, fluttering,
dropping of wings, vocalisation and wagging of tail were

noticed.

Time for induction

The time for induction Wwas 9.20+0.58 min. The

induction was smooth and uneventful.
Duration of anaesthesia

The duration of anaesthesia was 35.90+2.43 min.
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During anaesthesia eyes were open. Corneal, pupillary
and palpebral reflexes were persisting. Reflexes of third
eyelid were present. Legs were kept in an extended
position. Head turned towards the body. Digit were curled.

Pedal reflexes were absent.
Duration of recovery

The duration of recovery was 84.50+7.31 min. The
recovery from anaesthesia was smooth and vigorous shaking

of the head was noticed.
Temperature

The cloacal temperature (°F) before administration was
107.2440.12 and after administration it was 106.10+0.13 at
15 min., 106.06+0.15 at 30 min., 106.22+0.13 at 45 min.,
106.30+0.16 at 60 min., 106.38+0.16 at 75 min., 106.48+0.14
at 90 min., 106.56+0.12 at 105 min., 106.7240.14 at 120
min.; 106.86+0.16 at 135 min., 106.90+0.16 at 150 min.,
107.06+0.14 at 180 min., 106.94+0.15 at 24th hour and

107.08+0.17 on the 5th day.

There was significant decrease in temperature upto 120

min. (P<0.05) which became near normal by 180 min.
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Respiration rate

The respiration rate (per min.) before administration
was 28.70+1.30 and after administration it was 43.20+1.91
at 15 min., 41.20+1.21 at 30 min., 41.20#1.48 at 45 min.,
40.00+1.72 at 60 min., 38.40+1.36 at 75 min., 37.30+1.25 at
90 min., 36.60+1.33 at 105 min., 34.60+1.17 at 120 min.,
33.40+41.17 at 135 min., 33.00+)..07 at 150 min., 31.10%0.75
at 180 min., 29.70+1.00 at 24th hour and 30.60+0.74 on the

5th day.

There was significant increase (P<0.05) in respiration
rate at 15 min. followed by gradual but significant’

decrease upto 150 min.
Haemogram

Total erythrocyte count

1 .
The total erythrocyte count (10 2/l) before admini-
stration was 3.30+0.06 and after administration it was
3.02+0.05 at 10 min., 3.02+0.06 at 24th hour and 3.12+0.05

on the 5th day.

The decrease in the total erythrocyte count was signi-~

ficant (P<0.05) at 10 min., 24th hour and on the 5th day.
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Total leukocyte count

The total leukocyte count (109/1) before
administration was 0.0062+0.0005 and after administration
it was 0.0072+0.0004 at 10 min., 0.013940.0015 at 24th hour

and 0.0108+0.0004 on the 5th day.

There was increase in total leukocyte count which was

significant (P<0.05) at 24th hour and on the 5th day.
Differential leukocyte count

The lymphocyte count (per cent) before administration
was 69.10+0.81 and after administration it was 66.10+1.10

at 10 min., 64.50+0.71 at 24th hour and 65.20+1.29 on the

5th day.

The decrease in the count at 10 min., 24th hour and on

the 5th day was significant (P<0.05).

The heterophil count (per cent) before administration
was 28.10+0.85 and after administration it was 30.50+0.86
at 10 min., 25.60+0.81 at 24th hour and 28.1010.59 on the
5th day.

There was decrease in heterophil count which was

significant (P<0.05) only at 24th hour.
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The eosinophil count (per cent) before administration
was 2.80+0.31 and after administration it was 3.40+0.29 at

10 min., 9.90+0.94 at 24th hour and 6.50+0.89 on the 5th

day.

There was increase in eosinophil count which was

significant (P<0.05) at 24th hour and on the 5th day.

Haemoglobin

The haemoglobin content (mmol/1l) before administration
was 7.98+0.18 and after administration it was 7.71+0.15 at

10 min., 7.65+0.14 at 24th hour and 7.6710.15 on the 5th

day .

The variations in haemoglobin content were not

significant.
Erythrocyte sedimentation rate

The erythrocyte sedimentation rate (mm/hr) beforé
administration was 1.10+0.09 and after administration it
was 1.20+0.13 at 10 min., 1.40+0.15 at 24th hour and
1.20+0.13 on the 5th day.

The variations in erythrocyte sedimentation rate were

not significant.
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packed cell volume

The packed cell volume (1/1) before administration was
0.46+0.01 and after administration it was 0.45+0.01 at 10

min., 0.44+0.01 at 24th hour and 0.44+0.01 on the 5th day.

There was reduction in packed cell volume which was

significant (P<0.05) at 24th hour and on the 5th day.

Assessment of anaesthetic effect

@

In this sub-group there was no nociceptive response on
incision of muscles and peritoneum. On incision of skin,
mild degree of struggling was noticed. Suturing the above

tissues 4id not evoke any painful response.

side effects

Oon examination of peritoneal cavity, focal areas of
mild degree of congestion were observed on liver and
kidney. No adhesions were observed in the peritoneal

cavity and at the point of entry of the needle into the

peritoneal cavity.



Table 10. Effects of intraperitoneal administration of Ketamine hydrochloride in
ducks: Time for induction, duration of anaesthesia and recovery

—— — — o — - TS S MR GmE S EED D G S D R GRS =t GEE AP EPY Ve G G Gt S FHD D NS G GEP GEP P GEP GEE S R GEG SR S RS GEU G R S A G e

Bird Bodyweight Quantity of drug Time for Duration of Duration of
No. (kg) administered induction anaesthesia recovery
o) (min.) | (min.) __(min.)
Ay 2.040 204.00 13.00 41.00 46.00
Ap 2,100 210.00 12.00 31.00 69.00
A3 2.000 200.00 9.00 35.00 91.00
A4 2.100 210.00 8.00 22.00 114,00
Ag 2,000 200.00 9.00 31.00 91.00
Ag 2.000 200.00 7.00 40.00 102.00
A7 2.000 200.00 8.00 49.00 70.00
A8 2.010 201.00 10.00 32.00 110.00
A9 1.900 190.00 8.00 46.00 50.00
A10 2.000 200.00 8.00 32.00 102.00
Mean + 2015 z01.50% 5.205  35.90+ 84.50+
S.E. 0.018" 1.81 0.58 2.43 7.31

———————--—-—————_—_-_-.—__—...-_.—_———-—————————_-——————.——————.—-—————.—————_————-————---——_—_—
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Table 11. Effects of intraperitoneal administration of Ketamine hydrochloride in
ducks: Temperature and respiration rate (Mean +S.E.), n = 10.

———————————————————————————————— G G G e e TED R SED SED WD Gmn e G v D GE D D G S R G G ——— T W G ——————f— — T — — G — G D G —

Parameters and

Intervals

— i e GmE G T e b Amn A D EEP EED Ge e G D GED Ep S G G MmS SED GED GHE N TN TEm G T G S DED GHS SR ML G G Gee b M Gt b G e Gem WS GER GED VER GhE GRS GRS G G G e A e G G ST R R e e e et et G G s M G S WP W W

106.10%
+0.13

43.20*

106.06*
+0.15

41.20%
+1.21

106.22%
+0.13

41 .20%

106.30%
+0.16

40.00*
+1.72

106.38*
+0.16

38.40%
+1.36

— o - A D EEE S SR S S Gm dhm G EMD b SN P GEF M DU GNP SR Gar S e e e e S G M e G S e M G MNP G N GED W e G G e Gmn M M G G G S G =S GmE G GE G D GPV D Grm M e e Gt W G G G S GED GUD D S D G e e

— s Gma Aah D MNP W SR P S S A S St - n A D TS SER ED W T Tem s s G0 GP UER G W e et Gt (00 BLE T T e M G G Sem MoV @ S G S S e SEm S M P W SRS SV S S e dm e G WD G e oS e e e e e

24th hr

180 min.

——— Y - At A S S P S T S S A M G e e ot Gme G G P e e e e St G G G SN M S M A MM ST S e T S A D P TP G S e e M e M S S S S e e e e e T eSS S SIS S m R e e

106.72*
+0.14

34.60*
+1.17

106.94
+0.15

29.70
+1.00

————--—-————————_-_—_—_-_—_—_——_——————-—-——————__—————-——————_——--———————————————.——.————_

units 0 min.
Temperature (°F) 107.24
+0.12
Respiration rate/ 28.70
min. +1.30
Parameters and
units
105 min.
Temperature (°F) 106.56*
io.lz
Respiration rate/ 36.60%
min. +1.33
* Significant at 5% level.

19



Table 12. Effects of:intraperitoneal administration of Ketamine hydrochloride in ducks:
Haemogram (Mean +S.E.), n = 10

T G S S D S D S S S G W G S D G D S S 0 G D D S MR P G S G D G G G S G G S D G G S G S D R AR G e " P S G — — S S b G S S S S G S e S S S e T - e - G = A Me Sve St

O G D b S Gun S S G G e G G Gmie G S AN G WD G G G GRS M S G G D D S SED SED Gmt G SED EEL GE Gl SED N S D GED SR GER GMD G G TR GED MR St Gu Gme G GES S R MG Smm GeS NP N D GED S GED D M GE D R M S St Smm e s i e WD G D s e AGd ame st

Total erythrocyte 12
count (1077/1)

Total leukocyte count(109/l)
Lymphocyte (%)

Heterophil (%)

Eosinophil (%)

Monocyte (%)

Basophil (%)

Haemoglobin (mmol/1)

Erythrocyte sedimentation
rate (mm/hr)

Packed cell volume (1/1)

3.30+0.06
0.0062+0.0005
69.10+0.81
28.10+0.85
2.80+0.31
0.00

0.00

7.98+0.18

1.10+0.09
0.46+0.01

3.02+0.05%
0.0072+0.0004
66.10+1.10%
30.50+0.86
3.40+0.29
0.00

0.00

7.7140.15

1.2040.13
0.45+0.01

3.02+0.06*
0.0139+0.0015*
64.50+0.71%
25.60+0.81*
9.90+0.94*
0.00

0.00

7.65+0.14

1.40+0.15
0.44+0.01"

3.1240.05"
0.0108+0.0004%
65.20+1,29%
28.10+0.59
6.50+0.89%*
0.00

0.00

7.67+0.15

1.20+0.13
0.44+0.01*

—— v —— G YD P SIS G D S S D s G W SRS D S b G b GAP GRS ES St Gmp S04 45 N GED WD Gl Gmt 6 PR SES CED GED GEE GED S SR Gmn Gt Sy GNP G GED GRS SHO ML ED GHD SID GHD GED D SED SED D S GuD G (RS G Guf D D MR GED SED SHD GHD GHD GHD GHD feb ML GHD D ek G SuD Geb e

*Significant at 5% level.

Z9
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Sub-group B

The observations are presented in Tables 13 to 15.

The bodyweight of the birds in this sub-group was

1.838+0.037 kg.

Thiopentone sodium (2.5 per cent solution) at the rate
of 15 mg per kg bodyweight was administered intraperito-

neally to all the birds.
Onset of anaesthesia

During the onset of anaesthesia, loss of balance,
unsteadiness of head, ruffled feathers, fluttering, drop-

ping of wings and vocalisation were noticed.

Time for induction

The +time for induction was 10.20+0.87 min. The

induction was smooth and uneventful.
Duration of anaesthesia

The duration of anaesthesia was 18.9010.99 min.

During anaesthesia eyes were closed. Corneal,

pupillary and palpebral reflexes were persisting. Reflexes

of third eyelids were present. Neck was extended in
position. The pedal reflexes were abolished and the digits

were kept extended.
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Duration of recovery

The duration of recovery was 64.40+8.33 min. The

recovery from anaesthesia was smooth and uneventful.

Temperature

The cloacal temperature (°F) before administration was
107.2440.15 and after administration it was 105.76+0.19 at
15 min., 105.68+0.19 at 30 min., 105.62+0.20 at 45 min.,
105.66+0.19 at 60 min., 105.78+0.20 at 75 min., 105.84+0.20
at 90 min., 106.00+0.20 at 105 min., 106.16+0.19 at 120
min., 106.22+40.20 at 135 min., 106.36+0.18 at 150 min.,
106.60+40.16 at 180 min., 106.62+0.13 at 24th hour and

106.82+0.14 on the 5th day.

The decrease in temperature was significant (P<0.05)

upto 24th hour.
Respiration rate

Respiration rate (per min.) before administration was
29.40+1.31 and after administration it was 44.60+1.16 at 15
min., 41.00+0.86 at 30 min., 39.00i1.02. at 45 min.,
37.80+0.73 at 60 min., 36.10+0.73 at 75 min., 35.50+0.99 at
90 min., 34.00+1.02 at 105 min., 33.60+0.93 at 120 min.,
31.7040.87 at 135 min., 31.40+0.75 at 150 min., 30.90+0.88

at 180 min., 32.10+0.94 at 24th hour and 31.80+41.07 on the

5th day.
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There was significant increase (P<0.05) in respiration

rate at 15 min., followed by gradual and significant redu-

ction upto 120 min.

Haemogram
Total erythrocyte count

The total erythrocyte count (1012/1) before admini-
station was 2.96+0.06 and after administration it was

2.64+0.07 at 10 min., 2.78+0.04 at 24th hour and 2.85+0.04

on the 5th day.

The decrease in the total erythrocyte count was signi-

ficant (P<0.05) at 10 min. and 24th hour.

Total leukocyte count

The total leukocyte count (109/1) before administra-
tion was 0.0038+0.0005 and after administration it .was
0.0055+0.0007 at 10 min., 0.0074+0.0011 at 24th hour and

0.0097+0.0009 on the 5th day.

There was increase in the total leukocyte count which

was significant (P<0.05) at 24th hour and on the 5th day.



Differential leukocyte count

The lymphocyte count (per cent) before administration
was 69.30+1.10 and after administration it was 69.10+0.77
at 10 min., 64.90+41.62 at 24th hour and 65.40+0.84 on the

5th day.

There was decrease in lymphocyte count which was sig-

nificant (P<0.05) at 24th hour and on the S5th day.

The heterophil count (per cent) before administration
was 27.50+40.92 and after administration it was 27.70+1.02
at 10 min., 23.80+0.96 at 24th hour and 28.40+0.49 on the

5th day.

There was decrease in heterophil count which was

significant (P<0.05) only at 24th hour.

The eosinophil count (per cent) before administration

was 3.20+0.28 and after administration it was 3.20+0.44 at

66

10 min., 11.30+1.48 at 24th hour and 6.20+0.78 on the 5th’

day.

The increase in the count at 24th hour and on the 5th

day was significant (P<0.05),
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Haemoglobin

The haemoglobin content (mmol/l) before administration
was 7.85+0.10 and after administration it was 7.4610.13 at

10 min., 7.42+0.12 at 24th hour and 7.62+0.11 on the 5th

day.

The decrease in haemoglobin content at 10 min. and

24th hour was significant (P<0.05).
Erythrocyte sedimentation rate

The erythrocyte sedimentation rate (mm/hr) before
administration was 1.20+0.13 and after administration it

was 1.50+0.16 at 10 min., 1.80+40.13 at 24th hour and

1.10+0.09 on the 5th day.

There was increase in erythrocyte sedimentation rate

which was significant (P<0.05) only at 24th hour.
Packed cell volume

The packed cell volume (1/1) before administration was
0.46+0.01 and after administration it was 0.44+0.01 at 10

min., 0.43+0.01 at 24th hour and 0.44+0.01 on the 5th day.

The decrease at 10 min., 24th hour and on the 5th day

was significant (P<0.05).
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Assessment of anaesthetic effect

In this sub-group the birds did not exhibit any
nociceptive response on incision of skin, muscles and peri-
toneum. Suturing the above tissues evoked no painful

response.

Side effects

On examination of peritoneal cavity mild inflammatory
reaction on the parietal peritoneum was noticed at the
point of entry of the needle. Focal areas of congestion of

liver and kidney were also noticed.



Table 13. Effects of intraperitoneal administration of Thiopentone sodium in ducks:

Time for induction; duration of anaesthesia and recovery

e e A G S ot S St 0 D Sy St G M G T S et D W W S . S W VS W S e S S S G W S e S A e - G - - - — — —

Bird Bodyweight Quantity of drug Time for Duration of

No. (kg) administered induction anaesthesia
(mg) (min.) (min.)

By 1.700 25.50 7.00 15.00

B, 1.900 28.50 8.00 17.00

Bj 1.840 27.60 15.00 23.00

By 2,040 30.60 12.00 13.00

Bg 1.700 25.50 8.00 20.00

Bg 2,000 30.00 13.00 21.00

B~ 1.900 28.50 12.00 23.00

Bg 1.800 27.00 8.00 18.00

Bg 1.700 25.50 12.00 21.00

B1o 1.800 27.00 7.00 18.00

vesne  1.s38s  27.57+ 10.200 18.90+

S.E.” 0.037 0.58 0.87 0.99

————.———————.——_——————-——————-—.—-——-——-—-———————.——.——.———-—————-———-—————-.————-—————-

Duration of
recovery
(min.)
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Table 14. Effects of intraperitoneal administration of Thiopentone sodium in ducks:
Temperature and respiration rate (Mean + S.E.), n = 10.

— - G- - et (i D M AR G ED L MED GED GEE BES G e e G A M Gem b G G T W GNP GED M S e e — — — d— y— — I D R W G e — —— - —— ——
— —— -— ———— i ————— — ———— o—

Parameters and Intervals

units T T T T T T T T T T T T T T T T T T T T T T T T T T T T ST T T o T e s s e s e
0 min 15 min. 30 min. 45 min. 60 min. 75 min. 90 min

Temperature (°F) 107.24 105.76* 105.68* 105.62* 105.66* 105.78* 105.84%*
+0.15 +0.19 +0.19 +0.20 +0.19 +0.20 +0.20

Respiration rate/ 29 .40 44 ,60%* 41 .00%* 39.00%* 37.80%* 36.10% 35.50%*

min. +1.31 +1.16 +0.86 +1.02 +0.73 +0.73 +0.99

Parameters and Intervals

anits =200 oo TTTSSTTTToSToTTmT T mommomTmmmmmmmmmmmmmmmTmmTmmmmTTmTTTTTTTTTT

105 min. 120 min. 135 min. 150 min. 180 min. 24th hr 5th day

- . . . T S S " S > =t ot Gt S fums banb Pt et MM D WD WD e e e Ga G TN GED GEV GE GER G Y G Y Gmu v e e Gt Gt D SeS GV SN Gm M e e e G e Gt G NS @D W S M Gt G G G G S SR G M G S e G e S e

Temperature (°F) 106.00% 106.16* 106.22* 106.36* 106.60* 106.62* 106.82

+0.20 +0.19 +0.20 +0.18 +0.16 +0.13 +0.14
Respiration rate/ 34.00%* 33.60% 31.70 31.40 30.90 32,10 31.80
min. +1.02 +0.93 +0.87 +0.75 +0.88 +0.94 +1.07

—— s ke St A i At e e et G A b G D e b A D M e S ASE ST P e Gl A . T S WS S SR e Pee e G G D NS S e St A A D PTD TS S ems SRS e GEP EED SIS P 0me Ame G dmb G SR S0 €5 €5 0 05 55 0 oS e = e e

*Significant at 5% level.
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Table 15. Effects of intraperitoneal administration of Thiopentone sodium in ducks:
Haemogram (Mean + S.E), n = 10.

— G g — > $uS S SR S S Guf GHS MR CED S G Get (N NN O GED GED S GED S GES SuD UES PEU G E GmD G P G GER S SIS SN S GEP SSU b SR SN S8 SED S SR D @ Sv0 ems G S S =

Total erythrocyte 4,
count (107°/1)

Total leukocyte count (109/1)
Lymphocyte (%)

Heterophil (%)

Eosinophil (%)

Monocyte (%)

Basophil (%)

Haemoglobin (mmol/l1)

Erythrocyte sedimentation
rate (mm/hr)

Packed cell volume (1/1)

2.96+0.06
0.0038+0.0005
69.30+1.10
27.50+0.92
3.20+0.28
0.00

0.00
7.85+0.10
1.2040.13

0.46+0.01

2.64+0.07 "
0.0055+0.0007
69.10+0.77
27.70+1.02
3.20+0.44
0.00

0.00
7.46+0.13%
1.50+0.16

0.44+0.01*

2.78+0.04 "
0.0074+0.0011%
64.90+1.62%
23.80+0.96*
11.30+1.48%
0.00

0.00
7.42+40.12%

1.80+0.13%

0.43+0.01%

2.85+0.04
0.0097+0.0009%
65.40+0.84%
28.40+0.49
6.2040.78*
0.00

0.00

7.62+0.11

1.10+0.09

0.44+0,01%

*gignificant at 5% level.
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Sub-group C

The observations are presented in Tables 16 to 18.

The bodyweight of the birds in this sub group was

1.886+0.043 kg.

Ketamine hydrochloride at the rate of 50 mg per kg
followed by thiopentone sodium (2.5 per cent solution) at
the rate of 7.5 mg per kg bodyweight were administered intra-

peritoneally to all the birds.

Onset of anaesthesia

During the onset of anaesthesia, loss of balance,
unsteadiness of head, dropping of neck and wings, and

closing of eyelids were noticed.
The onset was very quick in this sub-group.

Time for induction

The time for induction was 4.60+0.70 min. The indu-

ction was smooth and uneventful.

Duration of anaesthesia

The duration of anaesthesia was 20.20i0.89 min.
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During anaesthesia eyes were closed. Corneal,
pupillary and palpebral reflexes were persisting. Refle-
xes of third eyelid were abolished. Head turned towards

the body. Pedal reflexes were abolished.
Duration of recovery

The duration of recovery was 113.10+6.15 min. The

recovery from anaesthesia was smooth and uneventful.

Temperature

The cloacal temperature (°F) before administration was
107.18+0.13 and after administration it was 105.98+0.23 at
15 min., 105.72+0.22 at 30 min., 105.82+0.23 at 45 min.,
105.80+0.23 at 60 min., 105.88+0.24 at 75 min., 106.00+0.25
at 90 min., 106.04+0.24 at 105 min., 106.26+0.22 at 120
min., 106.32+0.22 at 135 min., 106.52+0.22 at 150 min.,
106.62+0.22 at 180 min., 106.70+0.18 at 24th hour and

106.82+0.18 on the 5th day.

There was significant reduction (P<0.05) in tempera-

ture upto 24th hour.
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Respiration rate

The respiration rate (per min.) before administration
was 30.30+1.65 and after administration it was 42.10%+2.24
at 15 min., 37.80+2.95 at 30 min., 34.60+1.65 at 45 min.,
33.60+1.46 at 60 min., 32.60+1.58 at 75 min., 32.90+l1.45 at
90 min., 31.50+1.41 at 105 min., 32.10+1.20 at 120 min.,
31.00+41.07 at 135 min., 31.20+0.91 at 150 min., 31.10+1.17

at 180 min., 31.40+1.70 at 24th hour, 33.20+1.41 on the 5th

day.

There was significant increase (P<0.05) in respiration

rate at 15 min. and 30 min. Thereafter it showed gradual

decrease.
Haemogram
Total erythrocyte count

The total erythrocyte count (1012/1) before admini-
stration was 3.05+0.04 and after administration it was
2.74+0.04 at 10 min., 2.80+0.02 at 24th hour and 2.92+0.03

on the 5th day.

The decrease in total erythrocyte count was signifi-

cant (P<0.05) at 10 min., 24th hour and on the 5th day.
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Total leukocyte count

The total leukocyte count (109/1) before
administration was 0.0057+0.0008 and after administration
it was 0.0085+0.0006 at 10 min., 0.0103+0.0008 at 24th hour

and 0.0103+0.0005 on the 5th day.

The increase in 1leukocyte count was significant

(P<0.05) at 10 min., 24th hour and 5th day.
Differential leukocyte count

The lymphocyte count (per cent) before administration
was 69.30+0.86 and after administration it was 67.80+0.82

at 10 min., 67.30+1.30 at 24th hour and 65.70+0.68 on the

5th day.

There was decrease in lymphocyte count which was

significant (P<0.05) only on the 5th day.

The heterophil count (per cent) before administration
was 27.20+0.72 and after administration it was 29.80+0.77
at 10 min., 23.00+0.68 at 24th hour and 27.90+0.50 on the
5th day.

There was significant rise (P<0.05) in the count at 10

min. and reduction at 24th hour.
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The eosinophil count (per cent) before administration
was 3.50+0.25 and after administration it was 2.70+0.47 at

10 min., 9.70+1.40 at 24th hour and 6.40+0.74 on the 5th

day.

The increase in the count at 24th hour and on the 5th

day was significant (P<0.05).

Haemoglobin

The haemoglobin content (mmol/l) before administration
was 8.28+0.13 and after administration it was 7.98+0.13 at

10 min., 7.98+40.13 at 24th hour and 8.13+0.13 on the 5th

day.

The decrease in haemoglobin content was not signifi-

cant.
Erythrocyte sedimentation rate

The erythrocyte sedimentation rate (mm/hr) before
administration was 1.40+0.15 and after administration it
was 1.60i0.15 at 10 min., 1.70+0.14 at 24th hour and

1.10+0.09 on the 5th day.

The variations were not significant.
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Packed cell volume

The packed cell volume (1/1) before administration was
0.46+0.01 and after administration it was 0.44+0.01 at 10

min., 0.44+0.00 at 24th hour and 0.45+0.00 on the 5th day.

The decrease at 10 min. and 24th hour was significant

(P<0.05).
Assessment of anaesthetic effect

The birds in this sub-group did not evince any
nociceptive response while incising and suturing the skin,

muscles and peritoneum.

Side effects

On examination of peritoneal cavity focal areas of
congestion were noticed on the surface of kidney. No
adhesions were noticed in the peritoneal cavity and at the

point of entry of the needle.



Table 16. Effects of intraperitoneal administration of Ketamine hydrochloride
followed by Thiopentone sodium in ducks: Time for induction, duration
of anaesthesia and recovery.

- e A - D . T — St SmD D G G = S D G R W e G et G GED Gmm G SN SED S M - e T GED G GHE GUD GAE D G Gan G e e G G W Gma . — -— [ —
— — —— e ——— ————— —— — ——— O W W

Bird Bodyweight Quantity of drug admini- Time for Duration Duration
No. (kg) stered (mg) induction of anaes- of reco-
Ketamine Thiopentone (min.) thesia very
hydrochlo- sodium (min.) (min.)
________ ride
Cy 1.700 85.00 12.75 2.00 18.00 121.00
C, 1.800 90.00 13.50 5.00 20.00 132.00
C3 1.900 95.00 14.25 2.00 24.00 144,00
Cy 2.100 105.00 15.75 2.00 25.00 114,00
Cg 1.700 85.00 12.75 8.00 20.00 98.00
Cq 2.000 100.00 15.00 5.00 19.00 135.00
Cq 2.040 102.00 15.30 6.00 22.00 112.00
Cg 1.900 95.00 14.25 8.00 21.00 105.00
Cgq 1.900 95.00 14.25 5.00 15.00 90.00
Ci0 1.820 91.00 13.65 3.00 18.00 80.00
Mean + 1.886+ 94.30+ 14.15+ 4.60+ 20.20+ 113.10+
S.E. 0.043 2.13 0.32 0.70 0.89 6.15

—————————-—_-——_.——..—————————————-———————_———_——-———-——————-———————————-——-————————--——-—-————
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Table 17. Effects of int;aperitoneal administration of Ketamine hydrochloride
followed by Thiopentone sodium in ducks: Temperature and respiration
rate (Mean #S.E.), n = 10

- . . v ——— S G S G S S e o S NS S D D D NV SN P Smm Gt S e AN S St G G G e e e S G Gl T G . S G — — —— —— e — —
- ———— ————— ————— - = W= —

Parameters and Intervals

units T T T T T T T T T T T T e e T T
0 min 15 min. 30 min. 45 min 60 min. 75 min. 90 min.

Temperature (°F) 107.18 105.98* 105.72* 105.82* 105.80* 105.88* 106.00%*
+0.13 +0.23 +0.22 +0.23 +0.23 +0.24 +0.25

Respiration rate/ 30.30 42.10% 37.80%* 34.60 33.60 32.60 32.90

min. +1.65 +2.24 +2.95 +1.65 +1.46 +1.58 +1.45

Parameters and Intervals

units 0000 T T T T T T T T T T T T

105 min. 120 min. 135 min. 150 min. 180 min. 24th hr 5th day

—-——————————-—.—.—_——_———.———-—-—————-——.———__——-—.—_————————_.—_—.————__———————————-———___—_

Temperature (°F) 106.04% 106.26* 106.32* 106.52* 106.62* 106.70* 106.82

+0.24 +0.22 +0.22 +0.22 +0.22 +0.18 +0.18
Respiration rate/ 31.50 32.10 31.00 31.20 31.10 31.40 33.20
min. +1.41 +1.20 +1.07 +0.91 +1.17 +1.70  +1.41

————-————————_—_-——_.___..._—-_—_———-——————-—-——_-—_.————————————.——-——-—————-—-———-—————_———_—

* gignificant at 5% level.
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Table 18, Effects

Total erythrocyte 12
count (10

/1)
Total leukocyte count (109/1)
Lymphocyte (%)

Heterophil (%)

Eosinophil (%)

Monocyte (%)

Basophil (%)

Haemoglobin (mmol/1)

Erythrocyte sedimentation
rate (mm/hr)

Packed cell volume (1/1)

*Significant at 5% level.

of intraperitoneal administrat
by Thiopentone sodium in ducks:

3.05+0.04

0.0057+0.0008

69.30+0.86
27.20+40.72
3.50+0.25
0.00

0.00
8.28+0.13

1.4040.15

0.46+0.01

2.74+0.04%

0.0085+0.0006%*

67.80+0.82

29.80+0.77*

2.70+0.47
0.00
0.00
7.98+0.13

1.60+0.,15

0.44+0.01%

2.80+0.02%

0.0103+0.0008*

67.30+1.30
23.00+0.68%
9.70+1.04%
0.00

0.00

7.98+0.13

1.70+0.14

0.44+0.00%

ion of Ketamine hydrochloride followed
Haemogram (Mean +S.E), n = 10.

- Gt G —— G -

D Sy S Gt SE S G —— -

2.92+0.03%
0.0103+0.0005*
65.70+0.68%
27.90+0.50
6.40+0,74%
0.00

0.00

8.13+0.13

1.10+0.09
0.45+0.00
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DISCUSSION
GROUP I CHICKEN

The bodyweight of the birds in sub-group A was

1.438+0.058 kg.

Ketamine hydrochloride at the rate of 100 mg per kg
bodyweight was administered intraperitoneally to all the
birds. With this dose satisfactory anaesthesia could be
achieved. The same dose of ketamine hydrochloride had been
recommended by Mandelker (1973) in parakeets, Boever and
Wright (1975) in chicken, owls, hawks and other larger
pirds, and Neal et al. (1981) in pigeons. According to
Borzio (1973), ketamine hydrochloride at the rate of 15 -

20 mg per kg bodyweight was adequate for immobilisation.

The . bodyweight of the birds in sub-group B was
1.440+0.070 kg. Thiopentone sodium (2.5 per cent solution)
at the rate of 15 mg per kg bodyweight 'was administered
intraperitoneally to all the birds. Anaesthetic effect was
satisfactory at this dose level. This is in agreement with
the dose of thiopentone sodium recommended by Lee (1953) in

geese, ducks and chicken, and Klimes (1962) in chicken.

The bodyweight of +the birds in sub-group C was

1.686+0.051 kg. Ketamine hydrochloride at the rate of 50 mg
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per kg bodyweight followed by thiopentone sodium (2.5 per
cent solution) at the rate of 7.5 mg per kg was admini-
stered intraperitoneally to all the birds. With this com-

bination satisfactory anaesthesia could be attained.

During the onset of anaesthesia, in all the birds loss
of balance and unsteadiness of head could be observed.
This is in agreement with the observations of Church (1957)
in baby chicks. Cyanosis of comb and wattles was present.
When ketamine hydrochloride alone was administered, defae-
cation and vocalisation were noticed. On intraperitoneal
administration of thiopentone sodium, ruffled feathers and
dropping of wings as observed by Church (1957) in baby
chicks could be seen. When ketamine hydrochloride followed
by thiopentone sodium was administered, dropping of neck
and wings as reported by Church (1957) and closing of the
eyelids as reported by Donovan (1958) in sparrows,
canaries, chicken and parakeets were noticed. After the
onset of anaesthesia all the birds assumed sternal

recumbency followed by lateral recumbency.

As the effect of anaesthesia deepened, pedal reflexes
were abolished in all the birds. This is in agreement with
the observations of Jordan et al. (1960) in fowls, and

Desforges and Scott (1971) in Aylesbury domestic ducks.
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However, other reflexes such as corneal, pupillary,.
palpebral and reflexes of the third eyelid, comb and
wattles persisted. When ketamine hydrochloride alone was
administered the eyes were kept open, but there was no
resistance on extension of the limbs. Gandini et al.
(1986) had recorded persistence of corneal reflex in
ostriches and Heidenreich (1978) had observed that the
eyes were kept open in birds of prey. When thiopentone
sodium alone or ketamine hydrochloride followed by
thiopentone sodium were administered, the eyes were kept
closed though there was no resistance to handling the legs.
This is in agreement with the observations of Donovan

(1958) during barbiturate anaesthesia.

The induction was smooth and uneventful in all the
sub-groups. This is in agreement with the observations of
Donovan (1958) in Sparrows, canaries, chicken and
parakeets. The time for induction was 7.30+0.33 min.,
9.3040.38 min. and 8.00+0.58 min. in sub-groups A, B and C
respectively. The time for induction was the least when

ketamine hydrochloride alone was used.

The duration of anaesthesia was 63 .40_'!;2.16 min.,

31.4041.82 min. and 40.20+3.99 min. in sub-groups A, B and
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C respectively. The duration of anaesthesia was maximum
when ketamine hydrochloride alone was used and minimum when

thiopentone sodium alone was used.

The duration of recovery was 135.50+9.24 min. in
sub-group A, 149.6048.32 min. in sub-group B and
131.20+5.10 min. in sub-group C. The duration of recovery
was the least when ketamine hydrochloride followed by
thiopentone sodium was used. The recovery from anaesthesia
was smooth and uneventful in all the sub-groups. Similar
observations had been recorded by Donovan (1958) in
sparrows, canaries, chicken and parakeets with
pentobarbital sodium, and Gandini et al. (1986) in
ostriches and Singh et al. (1988) in pea hawk, pea hen and

eagle with ketamine hydrochloride.

A fall in cloacal temperature was observed in all the
sub-groups during anaesthesia, but the variations were
within normal range ‘“ig. 1ll). This is in agreement with
the earlier observations of Lee (1953) in geese, ducks and
chicken; Sharma et al. (1983 a&b) in dogs; Gandini et al.

in ostriches, and Kumar and Sharma (1986) in buffaloes.

An initial rise in respiration rate followed Dby

gradual reduction was observed in all the sub-groups. This
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reduction was significant at 60 min. in sub-group B and
from the 45th min. to 150th min. in sub-group C. Thereafter
it showed gradual rise and became near normal by 90th min.
in sub-group A, by the 24th hour in sub-group B and by 5th
day in sub-group C (Fig. 1l2). Earlier observations of Lee
(1953) in geese, ducks and chicken; and Kumar and Sharma
(1986) in buffaloes are in agreement with the results of

the present study.

The total erythrocyte count was decreased in all the

sub-groups during anaesthesia, but it was significant in

sub-group B and C (Fig. 13).

The total leukocyte count was decreased at 10 min. in
sub-groups A and B, whereas in sub-group C there was an
increase. However, the total leukocyte count recorded an
increase in all the sub-groups by the 24th hour and on the
5th day. This increase in the count was not significant in
sub-group A, but significant on the 5th day in sub-group B,’

and at the 24th hour and on the 5th day in sub-group C
(Fig. 14).

The lymphocyte count had shown a decrease in all the
sub-groups and the decrease was significant in sub-groups A
and B at the 24th hour and in sub-group C at 10 min. and

the 24th hour (Fig. 15),
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Fig.1ll. Graph showing the effects of intraperitoneal
administration of Ketamine hydrochlorice,
Thiopentone sodiun, and Ketamine hydrochlo=

ride followed by Thiopentone sodium on
Temperature in chilcken

(sub-groups A, B and C respectively)

7i 2., Graph showing the cfiects of intraperi
gel aamgnistration of Ketamine hydrochlorigg?eal
Thiopentone godium. and Ketamine hydrochloride
followed by Thiopentone sodium on Regpiration
rate in chicken
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Fig. 13. Graph showing the effects of intraperitoneal
administration of Ketamine hydrochloride, -
Thiopentone sodium, and Ketamine hydyrochloride

followed by Thiopentone sodium on. Total
erythrocyte count in chicken

(sub=groups A, B and C ms.%pectively)

Fig. 14, Greph showing the effects of intraperitoncal
administration of Ketamine hydrochloride,
Thiopentene sodium, and Ketamine hwirochloride
followed by Thiopentone sodium on Total
leukocyte count in chicken,

(auh-gr_o@q A, B and ¢ respectively)
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The heterophil count was on the increase at 10 min. in
all the sub-groups, but significant only in sub-group C.
Thereafter the count decreased and became near normal by

the 24th hour in all the sub-groups (Fig. 16).

The observations are in agreement with the earlier
observations of Soliman et al. (1965), Nara et al. (1979)
and sharma et al. (1983 a&b) in dogs; Kumar et al. (1974)

in sheep, and Pfeil and Duesterberg (1987) in cats.

The eosinophil count recorded a significant increase
at the 24th hour in all the sub-groups, but decreased

gradually by the 5th day (Fig. 17).

The haemoglobin content was reduced in all the
sub-groups and this reduction was significant at 10 min. in
sub-group A, and at the 24th hour in sub-group B (Fig.18).
Reduction in the haemoglobin content had been recorded by
Soliman et al. (1965), Nara et al. (1979) and Sharma et al.
(1983 a&b) in dogs; Kumar et al. (1974) in sheep, and Pfeil

and Duesterberg (1987) in cats.

The erythrocyte sedimentation rate was decreased in
sub-group A, but increased in sub-groups B and C. The

increase at 10 min. and the 24th hour was significant only
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Fi ;.15.

Graph showing the effects of intraperitoncal
admninistration of Kctamine'hydrochioride,‘
Thispentone sodium, and Ketamine hydrochloride
followed by Thiopentone sodium on Lymphocyte
count in chicken

(sub=-groups A, B and C respectively),

Fig. 16. Graph sheowlng the efiects af-intraperitﬂneal

F-i.gl 17

administration of Ketamine hydroechloride,

Thlopentone sodium, and Ketamine hydrochlori

| ) de
followed by Thiopentone sodium on Hete n
count in chicken. G

(sub=groups A, B and C regpectively)

Graph showing the effects of intraperitc

administration of Ketamine hyﬂrochioriaZ?eal

zhigpeggogs ?giiuﬂm and-K“gimin@ hydrochloride
oliow ; opeéntone sSodium on

count in chicken aninophil

(sub=groups A, D and T respectively)
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in sub-group B (Fig. 19). Soliman et al. (1965) had
recorded increase in erythrocyte sedimentation rate during

barbiturate anaesthesia in dogs.

The packed cell volume had shown gradual reduction
upto 24th hour and it became near normal by the 5th day in
all the sub-groups. These changes at the 24th hour and on
the 5th day were significant only in sub-group B (Fig. 20).
Earlier observations of Soliman et al. (1965), Nara et al.
(1979) and sSharma et al. (1983 ag&b) in dogs; and Kumar et
al. (1974) in sheep are in agreement with the findings of

the present study.

In all the sub-groups nociceptive responses were not
noticed on incision on the skin, muscles and peritoneum.
While in sub-group A, slight movement of the body was
observed on incising the skin. On suturing no symptoms of

pain could be noticed in all the sub-groups.

Focal congestion of liver and kidney was observed in
all the sub-groups. Mild degree of inflammatory reaction
on the parietal peritoneum was noticed at the point of

entry of the needle in sub-group B.
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Fig. 18. Craph showing the effects of intraperitoneal

Fi;j! 19-

Flg. 20,

administration of Ketamine hydrochloride,
Thiopentone scodium, and Ketamine hydrochloride
followed by Thiopcntone sodium on Haeroglabin
content in chicken

(sub=greups &, B and C respectively)

Graph showing the efiects of intraperitoncal
administration of Ketamine hydrochloride,
Thiopentone sodium, and Ketamine hydrochloride

followed by Thiopentone sodium on Erythrocyte
sedimentaticon rate in chicken

(sub-growps A, B and C respectively)

Graph showing the effects of intraperitoneal
administxation »f Ketamine hydrochloride,
Thiopentone sodium, and Ketamine hydrochloe
ride followed by Thiopentone scdium on
Packed cell volume in chicken

(sub-groups A, B and C respectively)
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GROUP II DUCKS

The bodyweight of the birds in sub-group A was
2.015+0.018 kg. Ketamine hydrochloride at the rate of 100
mg per kg bodyweight was administered intraperitoneally to
all the birds. With this dose satisfactory anaesthesia
could be achieved. The same dose of ketamine hydrochloride
had been recommended by Mandelker (1973) in parakeets,
Boever and Wright (1975) in chicken, owls, hawks and other
larger birds, and Neal et al. (198l) in pigeons. According
to Borzio (1973), ketamine hydrochloride at the rate of
15 - 20 mg per kg Dbodyweight was adequate for

immobilisation.

The bodyweight of the birds in sub=-group B was‘
1.838+0.037 kg. Thiopentone sodium (2.5 per cent solution)
at the rate of 15 mg per kg bodyweight was administereg
intraperitoneally to all the birds. Anaesthetic effect was
satisfactory at this dose level. This is in agreement with

the dose of thiopentone sodium recommended by Lee (1953) in

geese, ducks and chicken.

The bodyweight of the birds in sub-group C was

1.886+0.043 kg. Ketamine hydrochloride at the rate of 50 mg
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per kg bodyweight followed by thiopentone sodium (2.5 per
cent solution) at the rate of 7.5 mg per kg was admini-
stered intraperitoneally to all the birds. With this

combination satisfactory anaesthesia could be attained.

During the onset of anaesthesia, in all the birds loss
of balance and unsteadiness of head could be observed.
This is in agreement with the observations of Church (1957)
in babychicks. When ketamine hydrochloride alone was admi-
nistered, ruffled feathers and dropping of wings as
reported by Church (1957) in baby chicks, and vocalisation,
fluttering, and wagging of tail were noticed. On intraperi-
toneal administration of thiopentone sodium, ruffled
feathers, dropping of wings, as observed by Church (1957),
and vocalisation and fluttering were noticed. When
ketamine hydrochloride followed by thiopentone sodium was
administered, dropping of neck and wings as reported by
church (1957) and closing of the eyelids as observed by
ponovan (1958) in sparrows, canaries, chicken and parakeeté
were seen. After the onset of anaesthesia all the birds

assumed sternal recumbency followed by lateral recumbency.



94

As the effect of anaesthesia deepened, pedal reflexes
were abolished in all the birds. This is in agreement with
the observations of Jordan et al. (1960) in fowls and
Desforges and Scott (1971) in Aylesbury domestic ducks.
However, other reflexes such as corneal, pupillary,
palpebral and reflexes of the third eyelid were persisting
in all the sub-groups, but reflexes of the third eyelid
were abolished in sub-group C. When ketamine hydrochloride
alone was administered, eyes were kept open. Gandini et al.
(1986) had recorded persistence of corneal reflex in
ostriches and Heidenreich (1978) had observed that the eyes
were kept open in birds of prey. When thiopentone sodium
alone or ketamine hydrochloride followed by thiopentone
sodium were administered, the eyes were kept closed. This
is in agreement with the observations of Donovan (1958)

during barbiturate anaesthesia.

The induction was smooth and uneventful in all the
sub-groups. This is in agreement with the observations of.
Donovan (1958) in sparrows, canaries, chicken and
parakeets. The time for induction was 9.20+0.58 min.,
10.20+0.87 min., and 4.6010.70 min. in sub-groups A, B and
¢ respectively. The time for induction was the least when

ketamine hydrochloride followed by thiopentone sodium was

used.
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The duration of anaesthesia was 35.90+2.43 min.,
18.9040.99 min., and 20.20+0.89 min. in sub-groups A, B and
C respectively. The duration of anaesthesia was maximum
when ketamine hydrochloride alone was administered and

minimum when thiopentone sodium alone was administered.

The duration of recovery was 84.50+7.31 min. in sub-
group A, 64.40+8.33 min. in sub-group B, and 113.10+6.15
min. in sub-group C. The duration of recovery was the least
when thiopentone sodium alone was used. The recovery from
anaesthesia was smooth and uneventful in all the sub-groups.
Similar observations had been recorded by Donovan (1958) in
sparrows, canaries, chicken and parakeets with pentobar-
bital sodium, and Gandini et al. (1986) in ostriches and
Singh et al. (1988) in pea hawk, pea hen and eagle with
ketamine hydrochloride. When ketamine hydrochloride was
used vigorous shaking of the head was noticed as reported

by Boever and Wright (1975) in ducks and swans.

There was a fall in cloacal temperature in all the
sub-groups during anaesthesia and the changes were within
normal range (Fig. 21). This observation is in agreement
with the earlier observations of Lee (1953) in geese, ducks
and chicken; Sharma et al. (1983 agb) in dogs; Gandini et

al. (1986) in ostriches, and Kumar and Sharma (1986) in

buffaloes.
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There was rise in respiration rate initially followed
by gradual reduction in all the sub-groups. In sub-groups A
and B reduction was significant upto 150th min., and 120th
min. respectively. But in sub-group C, it was significant
only at 30th min. (Fig. 22). Earlier observations of Lee
(1953) in geese, ducks and chicken; and Kumar and Sharma
(1986) in buffaloes are in agreement with the results of

the present study.

The total erythrocyte count was increased
significantly in all the sub-groups during anaesthesia

(Fig. 23).

The total leukocyte count was increased at 10 min.,
the 24th hour and on the 5th day. The increase at the 24th
hour and on the 5th day was significant in all the

sub-groups and in sub-group C at 10th min. also (Fig. 24).

The lymphocyte count had shown a decrease in all the:
sub-groups and was significant at 10 min., the 24th hour
and on the 5th day in sub-group A, at the 24th hour and on
the Sth day in sub-group B and on the 5th day in sub-group

C (Fig. 25).
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Fige 21, Graph showing the effects of intraperit
administration of Ketamine hydrocﬂioridgfeal
:gizpeggége sodium, and Ketamine hydrochloride
oW by Thiopentone sodium on Tem
in ducks G

(sub=groups A, 1 and C respectively)

Flge 22. Oraph showing the cffcets of intraperitoneal
administration of zetamine hydrochloride,
Thiopentone sodiun, and Ketamine hydrochloride
followed by thlopentone sodium on Regpiration
rate in ducks '

(sub-groups A, B and C respectively)
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Fig.23. Graph showing the effects of intraperitoncal
administration of Ketamine hydrochloride,

- Taicpentone Sodium, and Ketamine hydrochloride
followed by Thiopentone sodium on Total
erythrocyte count in ducks
(sub=groups A, B and C respectively)

Figs. 24. Graph showing the effects of intraperitoncal
: administration of Ketamine hydrochloride, -
Thiopentone sodium, and Ketamine hydrochloride
£ollowed by Thiopentone sodium on Total
leukocyte 4in ducks '

(sub=groups A, B and C respectively)
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The heterophil count was increased at 10 min. in all
the sub-groups and was significant only in sub-group C.
Thereafter the count decreased and became near normal by

the 5th day in all the sub-groups (Fig. 26).

These observations are in agreement with the earlier
observations of Soliman et al. (1965), Nara et al. (1979)
and Sharma et al. (1983 a&b) in dogs; Kumar et al. (1974)

in sheep, and Pfeil and Duesterberg (1987) in cats.

The eosinophil count recorded a significant increase
at the 24th hour in all the sub-groups but decreased

gradually by the 5th day (Fig. 27).

The haemoglobin content was reduced in all the sub-
groups and the reduction at 10 min. and the 24th hour was
significant in sub-group B (Fig. 28). Reduction in the
haemoglobin content had been recorded by Soliman et al.
(1965); Nara et al. (1979) and Sharma et al. (1983 a&b) in:
dogs; Kumar et al. (1974) in sheep, and Pfeil and

Duesterberg (1987) in cats.

The erythrocyte sedimentation rate showed increase in
all the sub-groups. The increase at the 24th hour was
significant in sub-group B (Fig. 29). soliman et al. (1965)
recorded increase in erythrocyte sedimentation rate during

barbiturate anaesthesia in dogs.
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I;ig. 250

Fig. 26.

Graph showing the effects of intreperit-neal

administration of Ketamine hydrochloride,

?oliipegdmgg sﬁc‘;;.]ium. and Ketamine hydrochloride
W v opentone sodium on I

foliowsd by T ymphocyte

(sub=groups A, B and C respectively)

Graph showing the effccts intraperitoneal
administration of Ketamine hydrochloride
Thiopentone, sodium and Ketamine hYﬂrochioride
followed by Thiopentone sodium on Heterophil
count in ducks :
(sub-groups A, B and C respectively)

Fig. 27..Graph showing the effects intraperitoneal

administration of Xetamine hydrochloride,
Thiopentone sodium, and Ketamine hydrochloride
followed by Thiopentone sodium on Eosinophil
count in ducks

(sub=groups &, B and C respectively)
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The packed cell volume showed gradual reduction upto
24th hour in all the sub-groups (Fig. 30). Earlier observa-
tions of Soliman et al. (1965); Nara et al. (1979) and
Sharma et al. (1983 ag&b) in dogs; and Kumar et al. (1974)
in sheep are in agreement with the findings of the present

study.

In all the sub-groups no sensation of pain was noticed
upon incision on skin, muscles and peritoneum. While in
sub-group A, mild degree of struggling was observed on
incising the skin. Suturing the peritoneum, muscles and

skin did not evoke any painful response.

In all the sub-groups focal areas of congestion were
observed on the liver and kidney. Mild degree of inflam-
matory reaction on the parietal peritoneum was noticed at
the point of entry of needle into the peritoneal cavity in

sub-group B.

From the results of present study, it could be found
that intraperitoneal administration of ketamine
hydrochloride at the rate of 100 mg per kg, £hiopentone

sodium (2.5 per cent solution) at the rate of 15 mg per kg
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Fl g. 28 ®

Figt 29,

Figi 301

craph showing the efiects of intraperitoneal
administration of ‘etamine hydrochloride,
thiopentonc sodium, and Ketamine hydrochloride
followed by Thiopentone sodium on Haemoglobin
content in ducks

(sub-groups A, 3 and C respectively)

Graph shawing the cffects of intraperitoneal
administration of Ketamine hydrochloride,
Thiopentone sodium, and Ketamine hydrochloride
followed by Thiopentone sodium on Erythrocyte

-sedimentation rate in ducks

(sub=groups A, B and C respectively)

craph showing the effects of S g
administxat&gn of Ketamine hyégggiggiiégneal
Thiopentone sodium, and Ketamine hydrochlorid
followed by Thiopentone sodium on Packed g
cell volume in ducks . .
(sub=groups 4, 5 and ¢ respectively)
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and ketamine hydrochloride at the rate of 50 mg per kg
followed by thiopentone sodium (2.5 per cent solution) at
the rate of 7.5 mg per kg resulted in satisfactory surgi-

cal plane of anaesthesia in chicken and ducks.

For chicken, ketamine hydrochloride is preferred
because of the comparatively least time for induction,
prolonged duration of anaesthesia and recovery. Post
anaesthetic complications were not found. In ducks the
duration of anaesthesia was more, when ketamine hydrochlo-
ride was administered, but vigorous shaking of the head was
seen during the period of recovery. Hence, for ducks,
ketamine hydrochloride followed by thiopentone sodium is
preferred because of the comparatively least time for

induction and satisfactory duration of anaesthesia and

recovery.
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SUMMARY

Thirty cocks (Group I) and thirty drakes (Group II)
were used for the present study. Groups I and II were
divided into three sub-groups viz. A, B and C with ten
birds in each. The bodyweight of the birds of group I were
1.438+0.058, 1.440+0.070 and 1.686+0.051 kg in sub-groups
A, B and C respectively. The bodyweight of the birds of
group II were 2.015+0.018, 1.838+0.037 and 1.886+0.043 kg

in sub-groups A, B and C respectively.

Ketamine hydrochloride at the rate of 100 mg per.kg
bodyweight was administered in sub-group A, thiopentone
sodium (2.5 per cent solution) at the rate of 15 mg per kg
in sub-group B, and ketamine hydrochloride at the rate of
50 mg per kg followed by thiopentone sodium (2.5 per cent
solution) at the rate of 7.5 mg per kg in sub-group C, in

both the trials. The drugs were administered intraperi-

toneally.

puring the onset of anaesthesia, when ketamine
hydrochloride was administered, loss of balance, unsteadi-
ness of head, cyanosis of comb and wattles, defaecation and

vocalisation were noticed in chicken, but in ducks
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defaecation was not present. Ruffled feathers, dropping of
wings, fluttering and wagging of tail were noticed as
additional symptoms in ducks. When thiopentone sodium was
administered, 1loss of Dbalance, unsteadiness of head,
cyanosis of comb and wattles, ruffled feathers and dropping
of wings were noticed in chicken, but in ducks vocalisa-
tion and fluttering were noticed in addition. When
ketamine hydrochloride followed by thiopentone sodium was

administered, loss of balance, unsteadiness of head,

cyanosis of comb and wattles, dropping of neck and wings,
and closing of eyelids were noticed in chicken and ducks.
In ducks the onset was Vvery guick. All the birds assumed

sternal recumbency followed by lateral recumbency after the

onset of anaesthesia.

As the effect of anaesthesia deepened, pedal reflexes

were abolished in both the groups. However, other reflexes

such as corneal, pupillary. palpebral and reflexes of the

third eyelid, comb and wattles were persisting in chicken

and ducks. During ketamine hydrochloride anaesthesia eyes

were kept open, and when thiopentone sodium or ketamine

hydrochloride followed by thiopentone sodium were

administered, eyes were kept closed. In ducks, the
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reflexes of the third eyelid were abolished when ketamine

hydrochloride followed by thiopentone sodium was

administered.

The induction was smooth and uneventful in chicken and
ducks. The time for induction was 7.3040.53 min., 9.30+0.38
min. and 8.0040.58 min. in sub~groups A, B and C respecti-
vely in chicken, and 9.2040.58 min., 10.204+0.87 min. and .
4.60+0.70 min. in sub-groups A, B and C respectively in

ducks. The time for induction was the least in chicken

when ketamine hydrochloride was used, and in ducks when

ketamine hydrochloride followed by thiopentone sodium was

used.
The duration of anaesthesia was 63.40+2.16 min.,

31.40+1.82 min. and 40.20i3.99 min. in sub-groups A, B and

C respectively in chicken, and 35.90+2.43 min., 18.904+0.99

min. and 20.20+0.89 min. in sub-groups A, B and C respe-

ctively in ducks. The duration of anaesthesia was maximum

when ketamine hydrochloride was administered and minimum

when thiopentone sodium was administered in both the

groups.
The duration of recovery was 135.50+9.24 min. in sub-

group A, 149.60+8.32 min. in sub-group B and 131.20+5.10

min. in sub-group C in chicken, and 84.50+7.31 min. in
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sub-group A, 64.40+8.33 min. in sub-group B and 113.10+6.15
min. in sub-group C, in ducks. The duration of recovery
was the least when ketamine hydrochloride followed by
thiopentone sodium was used in <chicken, and when
thiopentone sodium was used in ducks. The recovery from
anaesthesia was smooth and uneventful in both the groups.

Vigorous shaking of the head was seen when ketamine

hydrochloride was administered in ducks.

There was reduction in cloacal temperature during

anaesthesia. Respiration rate showed an initial rise

followed by gradual reduction.

The total erythrocyte count was decreased during

anaesthesia. The total leukocyte count was decreased in

sub-groups A and B, and increased in sub-group C, in

chicken. There was an increase in total leukocyte count in

ducks. Lymphocyte count was decreased, but heterophil

count and eosinophil count were increased.

There was reduction in haemoglobin content. There was

an increase in erythrocyte sedimentation rate except when

ketamine hydrochloride Wwas administered in chicken. The

packed cell volume was reduced.
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There was no response to pain on incising and suturing
the skin, muscles and peritoneum except for slight movement

while incising the skin during ketamine hydrochloride

anaesthesia.

Focal congestion of liver and kidney were noticed on
the 5th day. Mild degree of inflammatory reaction on the
parietal peritoneum was noticed at the point of entry of

the needle wherein thiopentone sodium was administered.

From the results of present study, it could be found

that intraperitoneal administration of ketamine

hydrochloride at the rate of 100 mg per kg, thiopentone

sodium (2.5 per cent solution) at the rate of 15 mg per kg,

and ketamine hydrochloride at the rate of 50 mg per kg

followed by thiopentone sodium (2.5 per cent solution) at

the rate of 7.5 mg per kg resulted in satisfactory surgical

plane of anaesthesia in chicken and ducks.

For chicken, ketamine hydrochloride is preferred’

because of the comparatively least time for induction,

prolonged duration of anaesthesia and recovery. Post

anaesthetic complications were not found. In ducks the

duration of anaesthesia was more, when ketamine

hydrochloride was administered, but vigorous shaking of the

head was seen during the period of recovery. Hence, for
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ducks, ketamine hydrochloride followed by thiopentone
sodium is preferred because of the comparatively least time

for induction and satisfactory duration of anaesthesia and

recovery.
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ABSTRACT.

The present study was undertaken to assess the
efficacy of (i) ketamine hydrochloride, (ii) thiopentone
sodium, and (iii) ketamine hydrochloride followed by
thiopentone sodium, for anaesthetising domestic chicken and
ducks. Thirty apparently healthy White Leghorn cocks,
aged 18 - 20 weeks and weighing 1.120 - 1.920 kg (Group I)
and thirty apparently healthy White Pekin _drakgs, aged
20 - 22 weeks and weighing 1.700 - 2,100 kg (Group II)
were used. Group I and II were further divided into three

sub-groups, viz., A, B and C consisting of ten birds each.

Ketamine hydrochloride at the rate of 100 mg per kg
bodyweight was administered in sub-group A, thiopentone
sodium (2.5 per cent solution) at the rate of 15 mg per kg
in sub-group B, and ketamine hydrochloride at the rate of
50 mg per kg followed by thiopentone sodium (2.5 per cent
solution) at the rate of 7.5 mg per kg in sub-group C, in
both the trials. The drugs were administered intraberi-

toneally.

During the onset of anaesthesia, when "ketamine

hydrochloride was administered, loss of balance,

unsteadiness of head, cyanosis of comb and wattles,



defaecation and vocalisation were noticed in chicken, but
4

in ducks defaecation was not present. Ruffled feathers

4

dropping of wings, fluttering and wagging of tail were

noticed as additional symptoms in ducks. When thiopentone

sodium was administered, loss of balance, unsteadiness of

head, cyanosis of comb and wattles, ruffled feathers and
dropping of' wings were noticed in chicken, but in ducks
vocalisation and fluttering were noticed in addition.
When ketamine hydrochloride followed by thiopentone sodium

was administered, loss of balance, unsteadiness of head
4

cyanosis of comb and wattles, dropping of neck and wings
; ’

and closing of eyelids were noticed in chicken and ducks

In ducks the onset was very quick. All the birds assumed

sternal recumbency followed by lateral recumbency after

the onset of anaesthesia.

as the effect of anaesthesia deepened, pedal reflexes
were abolished in both the groups. However, other

such as corneal, pupillary, palpebral and

reflexes

reflexes of the third eyelid, comb and wattles were
persisting in chicken and ducks. During ketamine
hydrochloride anaesthesia eyes were kept open, and when

thiopentone sodium O ketamine hydrochloride followed by

thiopentone sodium were administered, eyes were kept



closed. In ducks, the reflexes of the third eyelid were

abolished when ketamine hydrochloride followed by

thiopentone sodium was administered.

The induction was smooth and uneventful in chicken

and ducks. The time for induction was 7.30+0.53 min.,

9.30+0.38 min. and 8.00+0.58 min. in sub-groups A, B and C

respectively in chicken, and 9.20+0.58 min., 10.20+0.87.

min. and 4.60+0.70 min. in sub-groups A, B and C

respectively in ducks. The time for induction was the

least in chickén when ketamine hydrochloride was used, and

in ducks when ketamine hydrochloride followed by

thiopentonesodium was used.

The duration of anaesthesia was 63.40+2.16 min.,

31.40+1.82 min. and 40.20+3.99 min. in sub-groups A, B and

C respectively in chicken, and 35.90+2.43 min., 18.90+0.99

respectively.in-ducks. The duration of anaesthesia was
maximum when ketamine hydrochloride was administered and

minimum when thiopentone sodium was administered in both

the groups.



The duration of recovery was 135.50+9.24 min. in
sub-group A, 149.6048.32 min. in sub-group B and
131.20+45.10 min. in .sub-group C, in chicken, and
84.50+7.31 min. in sub-group A, 64.4048.33 min. in
sub-group B and 113.10+6.15 min. in sub-group C, in ducks.

The duration of recovery was the least when ketamine
hydrochloride followed by thiopentone sodium was used in
chicken, and when thiopentone sodium was used in ducks.
The recovery from anaesthesia was smooth and uneventful in
both the groups. Vigorous shaking of the head was seen

when ketamine hydrochloride was administered in ducks.

There was reduction in cloacal temperature during

anaesthesia. Respiration rate showed an initial rise

followed by gradual reduction.

The total erythrocyte count was decreased during
anaesthesia. The total leukocyte count was decreased in
sub-groups A and B, and increased in sub-group C, in
chicken. There was an increase in total leukocyte count

in ducks. Lymphocyte count was decreased, but heterophil

count and eosinophil count were increased.

There was no response to pain on incising and

suturing the skin, muscles and peritoneum except for




slight movement while incising the skin during ketamine

hydrochloride anaesthesia.

Focal congestion of liver and kidney were noticed on
the 5th day. Mild degree of inflammatory reaction on the
parietal peritoneum was noticed at the point of entry of

the needle wherein thiopentone sodium was administered.

From the results of present study, it could be found
that intraperitoneal administration of ketamine
hydrochloride, thiopentone sodium, and ketamine
hydrochloride followed by thiopentone sodium resulted in

satisfactory surgical plane of anaesthesia in chicken and

ducks.

For chicken, ketamine hydrochloride is preferred
pecause of the comparatively least time for induction,
prolonged duration of anaesthesia and recovery. Post
anaesthetic complications were not found. In ducks the
duration of anaesthesia was more, when ketamine
hydrochloride was administered, but vigorous shaking of
the head was seen during the period of récouery. Hence, for
ducks, ketamine hydrochloride followed by thiopentone
sodium is preferred because of the comparatively least

time for induction and satisfactory duration of

anaesthesia and recovery.



