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Summary

The aim of this study was to evaluate three regimens in induction and maintenance of general
anesthesia in local breed bucks and the investigation of the best protocol of them based on different
parameters. Eighteen healthy adult bucks weighing (27.50 + 0.682 kg), aged (1.989 £ 0.135 years)
were used. Animals were divided randomly into three equal groups to undergo pre-experiment
preparation. All groups were premedicated intravenously with (0.5 mg/ kg) Diazepam, ten min.
Later, the induction for first group was done by Propofol (3 mg/kg B.W), second group was done
by Ketamine Hcl (2 mg/kg B.W), while in the third group was done by Thiopental sodium (3mg/kg
B.W). After intubation with suitable endotracheal tube, maintenance of the three groups was done
by (1.3-1.5%) isoflurane and nitrous oxide with oxygen at ratio 2:1. All the three groups underwent
the measurement of the following parameters; (Induction, recovery and duration times) Clinical
parameters (heart rate, respiratory rate and body temperature); Clinical signs, analgesia, muscle
relaxation; Liver enzyme (Aspartate Amino Transferase and Alanine Amino Transferase). The
complete randomized design within statistical analysis system (SAS) program were used for
statistical analysis as relevant with a significance level set at P<0.05. The results of this study
showed that the induction of the anesthesia was smooth and uneventful in all the three groups and
recovery time was shorter in 3" group in comparison with 2" and 1% groups. The three regimens
showed no significant differences in heart rate. The 2" group recorded a sharp decrease in
respiratory rate and body temperature in comparison with 1% and 3" groups. Analgesia was very
suitable in all the three groups. There were significant changes among groups concerning Alanine
Amino Transferase and, Aspartate Amino Transferase. It was concluded that all the three protocols
were safe and caused no hazard effect on the animals.
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Introduction adequate sedation with adequate analgesia (5).

Anesthetics are among the most potent and Sheep and goats were the poor relations where
rapidly acting drugs in common clinical use, general anesthesia is concerned. However,
and make one of the greatest advances of equipment used for small animals is suitable
medicine allowing complicated surgeries to be for these species and, with attention to the
performed safely (1). In veterinary practice, special requirements of ruminants, sheep and
intravenous anaesthetic drugs were commonly goats can be anaesthetized successfully (6).
used as induction agents to facilitate The aim of this study was to evaluate three
endotracheal intubation, whilst inhalation regimens in induction and maintenance of
anaesthetic agents form the foundation for general anesthesia in bucks.
maintenance of general anaesthesia (2). Goats
are gaining acceptance as an established model Materials and Methods
for biomedical research and for surgical This study was carried out using eighteen
training and teaching. They were used in healthy local breed bucks weighing (27. 50 +
medical, orthopedic, psychological, 0.682 kg) and aged (1.989 + 0.135 years). The
chemotherapeutic, and physiologic research animals were housed in the animal farm of the
(3). In addition to that, goats may be a better College of Veterinary Medicine, University of
animal model for inhaled anesthetic Baghdad, and maintained in individual kennels
pharmacokinetics in people (4). under normal environment including climate,

Generally, goats can be particularly management and feeding. The animals were
sensitive to stress and pain, therefore, it is dewormed by lvermectin (overtone 1%) at a
important to perform procedures under single dose (0.2 mg/kg B.W) administered
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subcutaneously. Food and water were withheld
(18 - 24) hrs; before each experiment, the
animals were shifted to the hall were the
experiment was carried out for acclimatization.
Bucks were used in this experiment and
divided randomly into three equal groups and
were anesthetized as following: - in which all
the groups was injected preanesthetics with
Diazepam (0.5 mg/kg B.W) intravenously (7).
In first group induction was done by Propofol
(3mg/kg B.W) intravenously (8 and 9), second
group induction was done by Ketamine Hcl
(2mg/kg B.W) intravenously (10-12), while
the induction agent of third group was done by
Thiopental (3 mg/kg B.W) intravenously (13).
After that maintenance was done by using
Isoflurane at dose of 1.3% - 1.5% (10 and 14),
and Nitrous Oxide: Oxygen at dose
supplemented with 2:1 ratio of nitrous oxide to
oxygen for all three groups anesthesia
maintenance (15 and 16).

Physiological parameters included: - Rectal
Temperature (°C); Respiratory and Heart rate
which was recorded during and after
anesthesia for the periods of 0, 10, 20, 30, 40,
50, and 60 minutes. The following parameters
were measured during this experiment for all
the groups: Induction time and its nature,
Surgical anesthesia (Duration time) / minute,
Recovery time/ minute; degree of analgesia,
degree of muscle relaxation and Eye reflex.

Biochemical Parameters: Included
determinations of Alanine Amino Transferase
(ALT), and Aspartate Amino Transferase
(AST) levels, in which blood samples were
collected from jugular vein before, within and
after anesthesia to determine AST and ALT
levels. Statistical analysis was done by (SAS)
Statistical Analysis System for determination
the effect of different factors in the study of
parameters. In this study, least significant
difference (LSD) test was used to differentiate
the significant differences between means
@an.

Results and Discussion

Economic considerations and the limited
number of anesthetics and analgesics licensed
for use in small ruminants may dictate the use
of a technique. Inhalational anesthesia is
seldom feasible and economically justified,
except when the economic value of the animal
is high (18). However, some procedures, with
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economic justifications, were better performed
under general anesthesia, and with certain
precautions, general anesthesia can be carried
out safely without complications (19).

According to (20) to minimize differences
at induction the same premedication agent can
be used at the same dosage since the type of
drug used for premedication and the dosage
used influences the amount of the induction
agent required to achieve complete induction
of general anesthesia. At induction period the
results of this parameter show no significant
differences P<0.05 between 1% group and 2"
group at induction time, (33.33%6.28;
23.33+2.42/ second) respectively (Table, 1).
These results agree with (13) who found no
significant differences between ketamine and
propofol used for induction in cats. In contrast
there was a significant differences P<0.05
between 1% group and 3™ group (33.33+6.28;
17.50£2.81/ second) (Table, 1). Our results
disagree with (13) in which they found that
Propofol is superior to thiopental and ketamine
as an induction agent before halothane
anaesthesia in goats. In addition, they
mentioned that it provides uneventful recovery
which is more rapid than thiopental or
ketamine, so reduces anaesthetic risk and this
might be due to the dose were used in our
study different from (13) in which the increase
in the dose always result in increasing the
effect of thiopental sodium , this phenomena
was coincided with (7).

Researchers (21) mentioned that -
aminobutyric-acid (GABA) receptors in the
central nervous system are thought to be a
potential target site of action for a variety of
general anesthetics. Extensive studies have
shown that barbiturates, benzodiazepines,
propofol, and volatile anesthetics such as
halothane, isoflurane and sevoflurane, bind to
their allosteric sites at GABA receptors, and
potentiate GABA-activated chloride currents.
These anesthetics are occasionally co-
administered for induction or maintenance of
anesthesia, presumably to facilitate a smooth
and rapid induction or to reduce adverse
effects by a single agent used at high doses.

Thiopental is an ultra-short acting
barbiturate that provides smooth and rapid
induction (22). While Propofol is a substituted
alkyl phenol derivative that is believed to



The Iragi Journal of Veterinary Medicine, 41(2):15-23.

2017

facilitate gamma amino butyric acid activity in
the brain. Its onset of action is almost
instantaneous, because of high lipid solubility.
Benzodiazepines and  barbiturates  were
structurally distinct classes of drugs that were
used clinically for their ability to depress CNS
excitability in specific ways (23). While (24)
believed that these drugs act at the
postsynaptic GABA receptors of the CNS
synapses. Benzodiazepines increase the
frequency of chloride channel opening and
barbiturates increase the duration of this open
state.

The 2" and 3™ groups reflected no
significant differences between them. These
results might be due to the effect of Diazepam
premedication prior to induction with these
agents because diazepam cause muscle
relaxant and prevent the side effect of
ketamine (muscle tone - spasm - contraction).
These results did not agree with (13) who
found that both Thiopental group and Propofol
group showed a smooth uneventful induction
of anesthesia in comparison with Ketamine
group. Although 1% group recorded higher
duration time (52.83+1.83/ min.), but it was
non-significant with 3" group (49.33+3.36/
min.), while 2" group recorded a significant
decrease in duration time group (49.33+3.36/
min.).

Although Propofol has a quick onset and
smooth, rapid recovery might be due to rapid
redistribution and rapid metabolism (25) but
our results refer that in 1% group show
significant increase in recovery time (15.33%
1.33/ second) and this could be because that
Propofol is a complex drug with 3 half, or
distribution of the drug from the blood to the
tissues following administration is 2 to 3
minutes. The g half- life, or the elimination half
- life, ranges from 30 to 60 minutes. The y half
- life, or terminal half - life during which the
drug is eliminated from tissue fat, range from
300 to 700 minutes. Wake - up time following
short - term administration is approximately 15
minutes (26) in comparison with 2" and 3"
groups which recorded (10.67+ 0.42 and
11.33+ 1.56/ second) respectively. The later
groups show no significant differences
between them.

The results of muscle relaxation showed a
good muscle relaxation start with the 1% group
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(66.7%) at 10 minutes in comparison with
other two groups (50%), while 2" group show
a very good muscle relaxation at 20 minutes
till 60 minutes (100%) in comparison with the
other groups. Both 1% and 3™ groups show
almost the same muscle relaxation degree all
over the time of the experiment (Fig. 1).
Generally, deep muscle relaxation was obvious
in all the three groups from 20 minutes till 60
minutes (Table, 2).

Table, 1: shows the induction, recovery and duration
times.

Mean = SE

ILEEMNEE  Induction  Duration time Recovery period

(time/sec.)  (time/min.) (time/min.)
1% group 33.33 52.83 15.33
+6.28 A +183A +133A
2" group 23.33 40.67 11.33
+2.42 AB +212B +156B
3 group 17.50 49.33 10.67
+281B +336 A +042B
SSPAEES  12.726 * 7.622 * 3.650 *

*(P<0.05). *Significant. Different capital letters revealed a
significant difference at the level of (P<0.05) among groups.

Muscle relaxation
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Figure, 1: Shows muscle relaxation in the three groups.

Table, 2: shows evaluation of muscle relaxation.
Time/ min.
Groups
1% group
2" group

MR DR DR DR DR DR
MR DR DR DR DR DR
MR DR DR DR DR DR

NR: No Relaxation; LR: Light Relaxation; MR: Mild relaxation,
and DR: Deep relaxation.

Although Ketamine was reported to be a
poor muscle relaxant (27) usage of diazepam
might be the cause of muscle relaxation
observed, since diazepam is reported to be a
good muscle relaxant (7), these results agreed
with (2) who mention that the major drawback
with Ketamine is inability to relax skeletal
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muscles, which has given rise to a need to
always co-administer it with benzodiazepines
to facilitate adequate muscle relaxation to
enable intubation and minimize muscle
excitation (7 and 13), also our results agree
with (28) who revealed to the use of diazepam
with Ketamine aids muscle relaxation.
According to (29 and 30) effect of muscle
relaxation due to diazepam mediated through
depression of polysynaptic musculoskeletal
reflexes. Propofol usually POSSess
anticonvulsant activity in addition to that it has
anti-seizure properties (31 and 32) by
inhibition calcium entry to muscle cells (33).

No pain had been shown among the three
groups at zero time. 3" group was the most
affective; it reflected smooth analgesia (Fig
.2), (Table, 3). Ketamine was considered to be
a potent analgesic, blocking conduction of
pain impulses to thalamic and cortical areas,
(34) because of its action on the nucleus
reticularis gigantocellularis in the brain stem,
its modest affinity for opioid receptors and
non-competitive ~ N-Methyl D-Aspartate
(NMDA) receptor antagonism (35). But
Nitrous oxide which used in the present
anesthetic technique may have enhanced
NMDA receptor inhibition by ketamine
because nitrous oxide too has been reported to
exert NMDA antagonist properties (36).

Analgesia

150.00%

100.00%

50.00%

0.00%
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W D-PIN mD-KIN ®D-TIN

Figure, 2: Shows Analgesia in the three groups.

Propofol has several mechanisms of
action both through potentiating of GABA
receptor activity, thereby slowing the
channel closing time, and also acting as a
sodium channel blocker usually used in
clinical doses it is weak at controlling pain and
have no analgesic effect, unless combined with
analgesic drug (37). Usually ketamine
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combined with drugs such as xylazine and/or
diazepam to improve analgesia and muscle
relaxation of anesthetic regimes (38).

Table, 3: Shows Evaluation of analgesia in the three

Time/ min.

Groups

DA MA MA
MA DA DA MA DA DA
DA DA DA DA DA DA

NA: No Analgesia; LA: Light Analgesia; Ma: Mild Analgesia, and
DA: Deep Analgesia.

DA DA DA

The occurrence of mild analgesia could be
explained as the mechanism of volatile
anesthetic enhancement of pain sensitivity as
being not known. According to one
hypothesis, isoflurane inhibits nicotinic
receptors that are a presynaptic ‘gain control’
mechanism tonically regulating
norepinephrine release in the spinal cord.
There is extensive evidence for nicotinic
facilitation of norepinephrine release in the
spinal cord. It is further thought that the
norepinephrine released has analgesic action
through activation of a2-adrenergic receptors.
In support of this hypothesis, both depletion of
norepinephrine with neurotoxin and intrathecal
injection of the a2-adrenergic antagonist,
yohimbine, prevent nicotinic antinociception.
These findings taken together raise the
possibility that isoflurane enhances pain
sensitivity by inhibiting nicotinic acetylcholine
receptors in the spinal cord, with the net effect
of reducing norepinephrine release (39). In
another  word  enhanced release  of
norepinephrine in the spinal cord is thought to
be one mechanism by which nicotine induces
analgesia. In all the three groups, observation
of the eye reflexes (palpebral and corneal
reflexes) were abolished completely after 20
minutes from injection (Table, 4).

Table, 4: shows Eye reflex in all the three groups.

Time/min. 0
Group

1% group

2" group

3" group
(-)ve: presence of the reflex, (+)ve: abolish.

Ketamine is a dissociative anesthesia
characterized by a cataleptic state in which, the
eyes remain open with slow nystagmicgaze.
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Therefore all reflexes remain active, such as
corneal, which is more difficult to assess the
anesthetic plane, the abolishment of eye
reflexes attributed to the effect of thiopental on
the CNS by effect on the level of thalamus
where they inhibit ascending conduction it the
reticular formation impulses to the cortex
analgesia and reflex response to stimuli is not
abolished until an appreciably greater depth of
unconsciousness is reached than is required
with many other agents (27).

It is well known that the common adverse
effects associated with isoflurane include
respiratory  depression, hypotension and
reduced cardiac output (40), but our results did
not agree with (41) who found that inhalation
anesthetic agent expected to remain the same
within any species if physiological states like
body temperature, blood pressure, haematocrit
and tissue perfusion were maintained within
normal levels.

Respiratory rates in all groups were not
affected severely in which there was no
apnoea in all the three groups. In comparing
the propofol with thiopental no significant
differences were noticed during all periods.
According to (25) the degree of respiratory
depression with propofol is similar to that of
thiopentone. At 20 and 50 minutes, there was
significant variation in respiratory rate
between 2" group and other groups. Within
2" group there was significant differences at
zero, 10 and 50 minutes, it recorded (14.83
0.65 breath/ minutes), at the later time
(23.50£0.56 and 24.17+031/minute), and
significant with 1° group (23.50+0.56 and
22.00£0.73/ minute). At 10, 30 and 60 minute
there was no significant difference among the
three groups. At 20 and 40 minute, there was a
significant decrease in respiratory rate in 2"
group (15.50+0.72 and 15.50+1.08/ minute), in
comparison with other two groups (Table, 5).

The depression in respiration is a
consequence of depressing of brainstem and it
could be postulated as the greater the
depression of the brain (42 and 43). There
were no significant differences within 1
group at period lasted from zero time to 60
minutes. The 2" group showed a significant
different decrease in respiratory rate at 50
minute in comparison with zero time and 10
minutes. However, these records were not
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significant in comparison with 20, 30, 40 and
60 minute. The 3 group revealed a significant
decrease in respiratory rate at period lasted
from 10 to 60 minute in comparison with zero
time and this result agreed with most of
research which reported that thiopentone
sodium had a depressing effect on respiratory
rate (44) because of its direct depressing effect
on the respiratory center, our results does not
agree with (45) in which the decreasing of
respiratory rate continued till 30 minutes.

Table, 5:
respirator

Effect of the three protocols on the
rate.

Mean * SE of Respiratory rate
tgroup 2"%group 3" group

22.00 23.50 24.17

+0.73Ba +0.56 ABa 0.31 Aa
20.00 17.67 20.83 3.511
+146 Aa +1.05Ab *091A NS
19.67 15.50 19.33 2.545*
+1.20 Aa +0.72Bbc +0.42 Ab
19.00 16.83 19.33 3.115
+0.85 Aa #1.11 Abc +1.12 Ab NS
18.67 15.50 19.33 2.949*
+0.98 Aa +1.08 Bbc +0.84 Ab
19.00 14.83 20.00 2.748*
+1.12 Aa #0.65Bc  +0.89 Ab
19.67 16.67 19.33 3.891
+1.58 Aa +1.23 Abc +0.98 Ab NS
ESAEINEY  3.362 NS 2,722 * 2.385*

*(P<0.05). NS=No significance. * Significant. Different capital
letters revealed a significant difference at the level of (P<0.05)
among groups. Different small letters revealed a significant
difference at the level of (P<0.05) within group.

There were no significant differences in
heart rate among the three groups at all
periods, but there were significant differences
within animals related to 1% and 3" groups.
Both drugs midazolam and diazepam caused
mild decrease in heart rate (7 and 46).
Ketamine was able to temporary counteract the
bradycardia produced by midazolam and
diazepam, where ketamine stimulates the
central sympathetic outflow, which in turn,
causes stimulated of the heart (47), (Table, 6).

Biochemical examination for ALT and AST
levels revealed a significant increase in ALT
level in 2" group among groups during the
period lasted from zero the time (20.70+2.22
IU/L), till 60 minutes (23.46x 1.55 IU/L)
(Table, 7), while there were no significant
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differences within propofol, ketamine and
thiopental group from the period lasted from
zero to 60 minutes.

Table, 6: Effect of the three Erotocols on heart rate.

Mean + SE of Heart rate
tgroup  2"group  3“group

79.00+0.68 81.83+0.94 81.17+1.17 2.871
Aa Aa Aa NS
72.00+1.86 70.67+3.17 70.33%2.99 8.265
Ab Ab Ab NS
70.67+1.61 74.00+3.76 70.50+2.55 8.388
Ab Aab Ab NS
69.67+1.30 67.67+x1.67 69.00+1.61 4.633
Ab Ab Ab NS
78.17+2.42 7233 +4.16 73.17+2.92 9.666
Ab Ab Ab NS
71.00+2.29 66.67+251 67.67+3.07 7.979
Ab Ab Ab NS
71.33+1.83 69.83+2.99 70.83+x3.29 8.376
Ab Ab Ab NS
LSD 5.064 * 8.449 * 7.540 *
value

*(P<0.05). NS=No significance. *Significant. Different capital
letters revealed a significant difference at the level of (P<0.05)
among groups. Different small letters revealed a significant
difference at the level of (P<0.05) within group.

Table, 7: Show effect the treatment on the level of ALT.
Mean + SE of ALT

1 group

LSD

2"%group 3™ group

15.02+1.36 20.70+2.22

12.70+0.82  4.759
*

Ba Aa B a
15.73+£1.27 23.33+2.26 12.10+1.02  4.848
Ba A a B a *
15.28+0.81 21.58+2.15 12.26+0.92  4.319
Ba A a B a *
13.86+£0.73 24.15+2.27 11.78+0.57 4.278
B a A a B a *
15.30+£1.32 22.68+2.24 12.05+0.79  4.747
B a A a B a *
14.25+1.03 23.67+1.69 12.60+1.06  3.925
B a A a B a *
16.35£1.08 23.46+1.55 14.35+1.12  4.359
A A a A a *
LSD 3.195 NS 5.966 NS 4.882
value NS

*(P<0.05), NS=No significance. *Significant. Different capital
letters revealed a significant difference at the level of (P<0.05)
among groups. Different small letters revealed a significant
difference at the level of (P<0.05) within group.

3" group recorded a significant decrease in
AST Level (Table, 8) from zero time (71.81 +
5.12) to 60 minutes (67.05+6.86 IU/L). While
both propofol and ketamine groups showed no
significant  differences  between  them.

2.

3.

20

Although there was no significant difference
between ketamine and thiopental at period
lasted from zero to 40 minute, there were no
significant  differences  within  propofol,
ketamine and thiopental groups from the
period lasted from zero to 60 minutes. Our
results agree with (48) who studied the effect
of halothane and isoflurane anesthesia in goats
and found that Serum Sorbitol Dehydrogenase
(SDH), Gamma-Glutamyl Transferase (GGT),
and Alkaline Phosphatase (ALP) activities and
Billirubin concentration did not increase after
anesthesia and their results suggested that use
of halothane or isoflurane for anesthesia in
young healthy goats was unlikely to cause
hepatic injury.
Table, 8: Show effect the treatment on the level of AST.
Mean + SE of AST
2" group

1%t group 3" grou

168.23+31.73 107.10+24.92 71.81 #5.12 70.786

A a AB a B a *
133.07+19.71 111.67+15.62 69.30+5.05 44.672
A a AB a B a *
144.06+16.37 107.83+17.36 67.08 +5.71 42.715
A a AB a B a *
137.41+15.50 112.03+20.76 70.13+5.96 46.280
A a AB a B a *
138.58+13.67 111.36+17.68 70.18 +5.14 39.917
A a A a B a *
143.25+17.52 115.36+21.04 67.01+7.16 49.273
A a AB a B a *
127.48+15.31 108.20+15.73 67.05 +6.86 40.023
A a A a B a *
LSD 55.678 55.350 16,985 NS ----
value NS NS

*(P<0.05), NS=No significance. *Significant. Different capital
letters revealed a significant difference at the level of (P<0.05)
among groups. Different small letters revealed a significant
difference at the level of (P<0.05) within group.
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