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The knowledge of appropriate analgesia and anaesthesia
in pigs however is limited (Malavasi et al. 2005). Body
conformation and anatomy make manual restraint difficult,
necessitating use of slings or chemical restraint agents.

Fentanyl is 4–acylanilino –piperidine compound, and is
250 times as potent as morphine. It is very short acting having
peak effect lasting less than 30 min when used in anaesthetic
doses. Fentanyl is widely used in veterinary medicine to
produce complete surgical anaesthesia in dogs (Marsboon et
al. 1964). Ketamine hydrochloride is a congener of
phencyclidine known for analgesic properties (White et al.
1982). Buprenorphine is a partial mu-opoid agonist-
antagonist derived from thebaine. Its analgesic action may
last as long as 8 to 12 h. Reports regarding use of anaesthetic
combination of ketamine with fentanyl and buprenorphine
in swines are limited. Therefore, the research work was
planned to evaluate the clinico-physiological effects of the
anaesthetic combination in pigs. Buprenorphine was
combined with ketamine to potentiate the analgesic effects
and reduce the time of onset of analgesia

Clinically healthy large white Yorkshire pigs (15) of either
sex weighing 35–65 kg body weight were used. They were
fasted for 12 h and drinking water was withheld for 6 h before
the administration of anaesthesia. The animals were divided
randomly into 3 groups of 5 animals each. The animals of
group 1 received atropine sulphate 0.04 mg/kg body weight
followed by ketamine hydrochloride 15 mg/kg body weight
by slow intravenous injection through ear vein. In treatment
group 2, after premedication with atropine intramuscular
injection of buprenorphine 25µg/kg and 10 min later
ketamine hydrochloride 15 mg /kg body weight intravenously
were given. In group 3, premedication with atropine sulphate

was followed by intramuscular injection of fentanyl 10µg/
kg body weight and 10 min later by ketamine hydrochloride
given 15 mg /kg body weight intravenously.

Clinical observations: The onset of sedation was noted
as the time taken from the administration of anaesthesia till
the pig became calm and quite and elicited diminished
response to external stimuli. The surgical stage of analgesia
was assessed by the absence of pedal and pin prick reflex.
The duration of anesthesia was recorded as the time taken
from the onset of sedation and analgesia till the return of
pedal reflex and pin prick reflex after surgical anaesthesia.
Muscle relaxation was assessed by observing the tone of jaw
muscles, flaccidity of tongue and relaxation of anal sphincter.
Complete recovery was recorded as the time taken from the
onset of sedation/analgesia till the animal made its first
movement like raising of head and attainment of sternal
posture. Complications such as lacrimation, salivation,
vomition during and after anaesthetic procedure were
recorded. Presence or absence of corneal, conjunctival,
palpebral, pedal reflexes and relaxation of anal sphincter were
also monitored.

Physiological observations: Rectal temperature, heart and
respiratory rate were recorded before and 10 min after
premedication and 10, 20, 30, 40, 60, 90, 120 and 180 min
after anaesthesia. The data was analyzed using analysis of
variance (ANOVA) to compare the means among the groups
using standard procedure outlined by Snedecor and Cochran
(1994) and ANOVA Single factor programme of MS Excel
in the computer in data analysis.

Clinical observations
The onset of anaesthesia differed nonsignificantly

(P<0.01) between 3 groups. The onset of induction of
anaesthesia in animals of group 2 was 1.48±0.10 min, in
animals of group 1 1.60±0.19 min and in group 3,1.60±0.13
min. Duration of anaesthesia was significantly (P<0.01)
longer in group 3, followed by group 2 as compared animals
of group 1. Similar duration (20 to 30 min) of satisfactory
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anaesthesia was reported in pigs with fentanyl/ innovar vet
and ketamine by Thurmon and Tranquilli (1986). Recovery
time from anaesthesia was significantly (P<0.01) higher in
animals of group 2 (66.4±1.81 min) and group 3 (65.4±1.59
min) as compared to group 1 (32.6±1.98 min). The recovery
was smooth, free from excitement and uncomplicated in
groups 2 and 3.

In group 1, degree of analgesia was very poor whereas in
group 2 it was very good which simulates with the
observations made in pigs with fentanyl anaesthesia by Bauer
et al. (2007). The extent of muscle relaxation in animals of
group 2 was excellent and for longer duration. The tongue
became flaccid and protruded out with relaxed anal sphincter
in animals of group 2. To its contrary, the extent of flaccidity
of tongue and relaxation of muscles was less in animals of
group 1.

Corneal, conjunctival and palpebral reflexes were present
in animals of the group 1 group 3 when combined with
fentanyl. The animals anaesthetized with ketamine showed
muscular tremors and stiffness in the limbs initially which
became relaxed within 2 to 3 min as animals were
anaesthetized.

Physiological parameters
A non significant (102.56±0.07 to 104.52±0.1°F) increase

in rectal temperature following ketamine administration up
to 60 min was seen in animals of group 1, which then
gradually approached the base values by180 min. However,
in groups 2 and 3 the rectal temperature marginally decreased
after buprenorpnine-ketamine, and fentanyl-ketamine
administration up to 40 and 30 min, respectively, and then
increased to near normal values by 120 min. Similar increase
in rectal temperature was recorded by Sharma et al. (2005)
following ketamine anaesthesia in dogs. However, Fritz et
al. (2005) found hypothermia following fentanyl anaesthesia
in pigs.

The mean value of heart rate (90.00±3.34 min) to
(132.80±2.24 min) increased significantly (P<0.01) up to 20
min after anaesthesia in animals of group 1, and gradually
decreased to return towards pre administration level by 180
min. However, in animals of group 2 and 3 there was
nonsignificant increase in heart rate after premedication
followed by increase up to 20 min post anaesthesia.
Tachycardia may be attributed to vagolytic action of atropine
along with chronotropic effect of ketamine..

The respiratory rate (38.00±2.28 min) to (58.00±1.41 min)
increased significantly (P<0.01) from 10 min after
premedication up to 20 min in animals of group 1 which
gradually decreased to return to base values by 180 min. To
its contrary a significant (P < 0.01) decrease in respiratory
rate (35.60±1.71 min) to (22.80±1.28 min) in group 2
(buprenorphine-ketamine) and (37.80±0.80 min) to

(21.60±0.51 min) in group 3 (fentanyl- ketamine) was seen
from 10 min after anaesthesia up to 30 min post anaesthesia
which gradually increased to return to base levels by end of
study. Lumb and Jones (1996) also found respiratory
depression in canines after fentanyl anaesthesia. Decrease
in respiratory rate in dogs following administration of
ketamine has earlier been reported by Tiwari et al. (1997).

It is concluded that extent of anaesthesia, muscle
relaxation and analgesia increased when fentanyl or
buprenorphine are used as premedicants to Ketamine
hydrochloride which is suitable to perform surgery in pigs.

SUMMARY

Clinico-physiological response to fentanyl and
buprenorphine as premedicants to ketamine anesthesia was
studied in white Yorkshire pigs. The duration of anaesthesia
and time taken for complete recovery from anaesthesia was
more in animals when fentanyl and buprenorphine was used
along with ketamine. The changes observed in various
clinicophysiological parameters were transient in nature and
returned to normal values in short time. The anaesthetic
combination appears to be safe for pig anaesthesia.
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