K-A.,BERBISH,E.A.,SENNA N. A. MSHOKRYM.”‘* I— .

: ,_.‘; of Surgery, anaesthesiology and Radiology,

-ll |_|_—| = ."

”T"'L"E;(W| H#" ﬁ'ﬂ"-.h 'v‘_‘_

}‘_

TM ty of Veterinary Medicine, Cairo University, Giza

| SUMMARY

A midazolam, ketamine, xylazine and propofol
combination was evaluated as a long-term anaes-
thetic regimen in 18 pigs. The pigs were premedi-
cated with intramuscular injection of atropine
sulphate (0.05 mg/kg. b.wt.). Induction of anaes-
thesia was induced by intramuscular injection of
midazolam, ketamine and xylazine at dose rates 1
mg, 4 mg and 2 mg/kg b.wt. respectively. Mainte-
nance of anaesthesia was by intravenous injection
of propofol at a dose rate 1 mg/kg b.wt. via a jug-
ular cannula. Booster doses of propofol were giv-
en according to the duration of the concomitant

surgical procedures. Body temperature, heart and
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INTRODUCTION

The pig is physiologically more related to man
than other animals. Therefore, pigs play an
important role in human medical and surgical
researches as an experimental model (Swindell et
al., 1988; Thurmon and Benson, 1993; Lumb and
Jones, 1996). Regarding major surgical interfer-
ences as in experimental research and training
purposes, a long-term anaesthetic regimen was
prerequisite. Many analgesic and anaesthetic pro-
tocols have been used in pigs with variable ef-
fects. Some of these anaesthetic protocols in-
volved xylazine and ketamine (Trim and Gilroy
1985; Boschert et al., 1996), xylazine, ketamine
and oxymorphone (Breese and Dodman, 1984),
xylazine, and fentanyl (Vigo et al., 1993), tela-
zole, ketamine and xylazine (Ko et al., 1993) or
butrophanol, ketamine and atipamezole (Sakagu-
chi et al., 1996).
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Propofol ( 2,6 diisopropyphenol ), is an intrave-
nous short-acting, non-barbiturate anaesthetic
agent that is rapidly metabolised and converted to
inactive metabolites resulting in smooth rapid re-
covery (Morgan and Legge, 1989; Branson and
Gross, 1994). It has been successfully used in
dogs (Watkins et al., 1987; Tlkiw et al., 1992; Zo-
ran et al., 1993).

Propofol, the intravenous anaesthetic agent has
been evaluated in human-being and animals
(Branson and Gross, 1994). However, no availa-
ble literature concerning its use in pigs. Therefore
the aim of the present study was to produce a
long-term injectable anaesthesia with propofol af-
ter premedication with midazolam, ketamine and
xylazine in pigs to serve experimental or training
surgery of long durations.

MATERIAL AND METHODS

Eighteen healthy pigs of both sexes, aged 1-3
years and weighing 25-35 kg were randomly as-
_signed into two groups. Group I (6 pigs) and
group II (12 pigs) were fasted for 12 hours prior

pmesnlphmmosmﬂkgbm im.
anaesthesia was performed by inramuscul
tion of midazolam (1 mg/kg b.wt.), and bt
of ketamine (4 mg/kg b.wt.) and xylazine (2 mg/
kg b.wt.). Jugular cannulation was carried out af-
ter surgical exteriorization of the vein with 18
gauge intravenous cannula which was transfixed
in the skin. Maintenance of anaesthesia was
achieved by intravenous bolus injection of pro-
pofol (1 mg/kg b.wt.). Pigs were orally intubated
using cuffed endotracheal tubes. Four pigs were

intubated through tracheostomy.

Group I (12 trials) was given the anaesthetic
cocktail on two occasions with one week interval
between injections. Surgical anaesthesia was as-
sessed after recumbency. Skin and tail clamp
stimuli were used to produce moderate and high
degree of nociception respectively (Tracy et al.,
1988). Actual times for recumbency, beginning of
skin clamp anaesthesia, beginning tail clamp an-
aesthesia, duration of anaesthesia, duration of
maintenance, end of skin calmp anaesthesia, end
of tail clamp anaesthesia, beginning of swallow-
ing reflex, uprising, sternal recumbency, standing
and walking were recorded. The assessment of the
anaesthetic recovery was done according to Tracy
et al., (1988).

Group I (12 trials) were subjected to long-term
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-‘t‘ﬂ duction of anaesthesia with intramuscular injec-
: . n of midazolam, ketamine and xylazine in both
groups of swine was smooth. Pigs became recum-
pent within 3.3+1.1 min. of anaesthetic combina-
' tion injection. Endotracheal intubation was easily

f performed in eighteen pigs while four cases re-

f quired intubation through tracheostomy. The
mean changes in heart rate, respiratory rate and

rectal temperature before and after anaesthesia
were illustrated in Table 1. The mean heart rate
value in group I was significantly decreased
(89.743.8) fifteen minutes post-induction. Such
decrease was gradual till 120 min. There was sig-
nificant increase in the mean heart rate value at
150 min. till 180 min. In group II, the mean heart
rate value was significantly decreased (98.7+5.4)
at five minutes post-induction till reached
(63.146.1) sixty minutes of anaesthesia. There
Wwas significant increase in the mean heart rate
value at 120 min. till 180 min.

: oup I was
- The mean respiratory rate valve: I L0

60 and 90
Significantly decreased (24.8+1.9) a(th SR
Minutes and gradually jpcroseit alue reached
group II, the mean respiratory rate vaiu

.6) at 60
the highest significant iy (19']1':611'0):88 a
o e wally increased.
. then
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induction til] 180 mmﬂtes of t
group I, it was signif de
(37.440.13) fifte en minutes post - inc

180 minutes of anaesthesia. '

The mean recumbency onset time after intramus-
cular injection of the anaesthetic combination was
3.3 + 1.1 minutes. The mean time elapsed from
the beginning of skin clamp anaesthesia and tail
clamp anaesthesia were 9.9 + 2.8 min. and 11.1 +
1.2 minutes respectively. The mean duration of
skin clamp anaesthesia was 60.8 + 12.8 min.
while that of tail clamp anaesthesia was 38.3 +
8.3 min. (Tab. 2). Induction of anaesthesia was
Satisfactory
degrees of skin clamp anaesthesia and tail clamp

satisfactory in all pigs of group 1.

anaesthesia were observed in all pigs except two
pigs that reacted to the tail clamp anaesthesia
(Tab. 3). Eleven animals showed smooth recovery
while only one pig showed loud howling during
recovery.

Maintenance of anaesthesia was achieved by in-
travenous bolus injection of propofol (1 mg/kg
b.wt.). The average injection of boluses to main-
tain long-term anaesthesia were 7 intermittent bo-
luses. Table 4 showed the relation between pro-
pofol injection and beginning of skin and tail
clamp anaesthesia and end of skin and tail clamp
anaesthesia.
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Table 2: Mean times for intramuscular administration of the anaesthetic
combination in pigs

Monitored parameters Mean times + S.D.
ACI toR 33+1.1
ACI to BSCA 99+238
ACI to BTCA 11.1+£1.2
BSCA to ESCA 60.8 + 12.8
BTCA to ETCA 383483

ACI = anaesthetic combination injection, R = recumbency, BSCA = beginning skin
clamp anaesthesia,
BTCA = beginning tail clamp anaesthesia, ESCA = end skin clamp anaesthesia,
ETCA = end tail clamp anaesthesia.
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Table 4: Mean times for intravenous propofol injeoti mﬁm:%

1st. Inj. 2nd. Inj. | 3rd. Inj. | 4th.Inj. | Sth. Inj. | 6th. Inj. 71;@ -

: 324103 | 2.640.67 i
. +0 16:063 | 17107 | 178086 | 17088 | 17s0m|
WwBTCA | 3.9+0.78 2.8+0.71 2.9+40.79 2.540.68 2.6+1.1 2.110.9 29417 | b i
i . ‘ : “;.
MoBSCA | 12.4£2.9 11.1+2.5 11.1+1.5 10.641.9 10.7t1.4 11.8+1.2 1410.95 "ﬁ
W
ol to ETCA 12.942.5 11.841.2 12.2+419 13.142.3 13.242.56 | 12.3£2.7 152424 b £
i +S.D., PI= propofol injection, BSCA = beginning skin clamp anaesthesia, BTCA = beginning tail clamp £
5

anaesthesia, ESCA = end skin clamp anaesthesia, ETCA = end tail clamp anaesthesiasthesia

Table 5: Mean times for prgpofol
administration and recovery 10 pigs Table 6 Mean times of onset, P
maintenance of anaesthesia

Monitored parameters: Mean # S.D i
PI to Swallowing Reflex 11.3+14 Onset of anacsthesia _ 3.8+0.34
| Plto BR [ 653444 Duration of anaesthesiy _50.244.37
| PIto SR ______7_9.1_0.‘.‘-— Maintenance dose 2.740.27
Plio W 1104125 I Duration of Maintenance 23.4+1.95
i _‘—-—-/‘
: 0 o pa
+SD., PI= fol injection, Swallow're
R = Swallowingpi:g:x B+ bcglpnln%;l ghhfl g;ld
SR = sternal recumbency: W= wallgng-
- skin clamp anaesthesia
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Fig. 1: An anaesthetized pig with jugular cannula in situ
(a). Laparoscopy in an anaesthetized pig (b).

Recovery in relation to the last bolus of propofol
injection and end of skin clamp anaesthesia was
illustrated in Table 5. The mean times for begin-
ning of swallowing reflex, uprising, sternal re-
cumbency and walking were 11.3+1.4, 65.31+4.4,
73.0+10.4 and 110+12.5 minutes from the last
propofol injection respectively. Recovery was
considered satisfactory when the pig did not fight
the anaesthetic effect, no (or light) vocalization,
when no delirium (or seizure-like activity) and
ataxia was minimum and not to the extent of pos-
sible injury. Unsatisfactory recovery was recorded
when the animal fought the anaesthetic effect,
moderate to loud vocalization and the animal be-
came delirious and ataxic to the extent of possible
injury.
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The pigs in group II were involved in practical
surgical application of the used anaesthetic
cocktail. The pigs of this group were used in ex-
perimental training protocol of laparoscopic sur-
gery included partial hepatectomy, cholicystecto-

my, nephrectomy and herniorrhaphy (Fig. 1).

The mean time for recumbency of pigs in this
group was 3.840.34 minutes while, the duration
of anaesthesia was 50.24+4.37 minutes. Propofol
as intravenously injected as intermittent boluses
(average boluses = 7). Each maintenance dose of
propofol prolonged the duration of deep anaesthe-
sia from 18 to 30 min. with mean value of
23.441.95 min. (Tab. 6). Laparoscopic procedures
were easily performed and without difficulties.
Recovery of the animals was smooth, quiet and
excitement free,
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Premedication with atropine sulphate (0.05 mg/kg
b.wt.) was necessary as it decreased excessive sal-
ivation induced by ketamine and bradycardia
caused by xylazine. This result is consistent with
Tracy et al., (1988); Boschert, et al. (1996) and
Lumb and Jones, (1996).

Endotracheal intubation in the pig was not an easy
job and the presence of fat in the pharyngeal rfa-
gion makes respiratory obstruction possible in
both sedated and anaesthetized animals (Hall and

in th
Clarke, 1983). However, it was succeeded in the
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(Trim and Gilroy, 1985; Prati, 1993 and Boschert
etal,, 1996).

With regard to the significant decrease in heart
rate in both groups, it was attributed to the para-
sympathomimetic action of xylazine which was
moderated by the sympathomimetic action of ket-

amine (Trim and Gilory, 1985; Lumb and Jones,
1996).

Also the respiratory rate was significantly de-
creased specially after injection of propofol. This
decrease was similarly noticed by Robertson et
al., (1992), Marques et al.,(1995) and Softeland
et al., (1995) with the use of midazolam and pro-
pofol.

Rectal temperature was significantly decreased
during anaesthesia in both groups. Nevertheless
hyperthermic reaction to ketamine had been re-
ported by Benson and Thurmon, (1979).

In the present work propofol was given in repeat-
ed intermittent doses for maintenance of anaesthe-
sia. As reported by (Morgan and Legge, 1989;
Robertson et al., 1992 and Branson, and ‘Gross,
1994), propofol is a short acting, non-barbiturate,
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