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The research work was aimed at investigating
physiological, biochemical, analgesic and anesthetic
indices of dogs anesthetized with propofol-ketamine
and maintained with repeat bolus and constant
infusions of propofol. Eight dogs, assigned to two
groups (n=4), were used in this study. All dogs were
pre-medicated with atropine (at 0.03 mg/kg bwt) and
xylazine (at 2 mg/kg bwt). Anesthesia was induced by
a concurrent administration of propofol (at 4 mg/kg
bwt) and ketamine (at 2.5 mg/kg bwt). Maintenance
of anesthesia in Group 1 was done with a repeat
bolus of propofol (at 2 mg/kg bwt), while in Group 2
it was done with a constant infusion of propofol (at
0.2 mg/kg bwt/min). Gastrotomy was performed in
both groups, and anesthesia was maintained for 60
min. Physiological, analgesic, anesthetic parameters
and plasma glucose concentration were measured.
There was no significant (P>0.05) difference found in
the analgesia and pedal reflex scores, durations of
analgesia and recumbency, recovery time and
standing time between the groups. The heart rate,
respiratory rate and rectal temperature reduced
significantly (P<0.05) from the baseline values. The
heart and respiratory rates were significantly (P<0.05)
lowered in Group 1 than in Group 2. Blood glucose
was significantly (P<0.05) elevated at recovery from
anesthesia in both groups. However, the value did
not differ significantly (P>0.05) between the groups.
In conclusion, both maintenance protocols are

suitable for dogs, although the repeat bolus
technique produces marked cardiopulmonary
depression.
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INTRODUCTION

Propofol, 2, 6-diisopropyl phenol, is an anesthetic agent
belonging to the alkyl phenol group (Hall et al., 2001).
It has a rapid onset of action, poor analgesic and good
muscle relaxation properties, short duration of action,
and is associated with a complete and excitement-free
recovery from anesthesia (Hall et al., 2001). Because of
its short duration of action after a single injection, it
may not be considered as an anesthetic of choice for
procedures requiring prolonged anesthesia. However,
if propofol is the preferred induction agent for such
surgical procedures, it is imperative that anesthesia can
be maintained with either propofol (Gupta et al., 2007;
Martin-Mateos et al., 2013, Caines et al. 2014; Chui et
al., 2014; Dahi et al., 2015), or other intravenous agents
(Andaluz et al., 2003; Andaluz et al., 2005; Andreoni
and Hughes, 2009; Meierhenrich et al., 2010; Junior et
al., 2013).

The limitation of using propofol associated with the
short duration of action has been largely addressed
with the introduction of the repeat bolus and the
constant infusion of propofol as maintenance protocols
for anesthesia. The use of the repeat bolus technique is
an older technique which has been largely replaced by
the constant infusion of propofol, as revealed by the
trend in recent researches (Seliskar et al., 2007; Wiese et
al., 2010; Chui et al., 2014; Dabhi et al., 2015). The reason
for this shift has not been sufficiently documented.

Martin-Mateos et al. (2013) compared the total
maintenance dose of propofol using the repeat bolus
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and constant rate infusion techniques in women
undergoing vaginal termination of pregnancy, and
reported that a total maintenance dose given in the
constant infusion group was significantly greater than
the bolus technique. They also reported that both the
time for the patient to stop counting at induction and
the time to the start of surgery were longer in the
infusion group. From this finding, one would expect
that the repeat bolus should be a preferred mainte-
nance method to the constant infusion method.
However, the recent trend points to the contrary. It is
important, therefore that a reasons, if any, be
documented for reference purposes.

The objective of this study was to establishing the
differences in stress response, analgesic and anesthetic
indices in dogs maintained with either repeat bolus or
constant infusion of propofol.

MATERIALS AND METHODS

The study was approved by, and followed the research
guidelines of the Research Ethics Committee of the
Department of Veterinary Surgery and Threiogeno-
logy, Micheal Okpara University of Agriculture,
Umudike.

Eight adult mongrel dogs (4 males and 4 females) were
used for the study. The dogs were assigned to two
groups of four animals per group (two males and two
females. The dogs weighed 10.4+2.7 kg. They were
obtained from the local markets in Umuahia and
housed one dog per cage. They were fed cereal based
food with meat and fish every morning. Water was
provided ad libitum. The dogs were allowed two weeks
to acclimatize to local conditions. During this period,
blood and fecal samples were collected from the dogs
and checked for endo- and hemo-parasites. Only dogs
adjudged to be healthy based on clinical and laboratory
examinations were included in this study.

Food and water were withdrawn from the dogs at least
twelve hours and six hours respectively before
premedication (Adetunji et al., 2002). Prior to
medication, the animals were weighed. The rectal
temperature, heart, pulse and respiratory rates were
measured using a clinical thermometer, stethoscope,
digital palpation of the femoral artery, and visual
observation of excursions of the thorax during
respiration respectively. Blood was collected from the
cephalic vein for both blood sugar analysis (using an
ACU-CHEK ACTIVE (Roche, Germany) and total and
differential leukocyte count. Venepuncture of the
cephalic vein was performed using an intravenous
cannula.
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All dogs were premedicated with atropine sulphate (at
0.03 mg/kg bwt), and xylazine (at 2 mg/kg bwt).
Anesthesia was induced with a concurrent adminis-
tration of propofol and ketamine at 4 mg/kg bwt and
2.5 mg/kg bwt, respectively. Maintenance of anesthesia
lasted for 60 min in all groups.

A 0.03% propofol for intravenous infusion was
prepared by dispensing 15 mL of propofol (1%) in 485
mL of 0.9% NaCl. The preparation was contained in a
500ml saline infusion bag (Adetunji et al., 2002).

Anesthesia was maintained in Group 1 with repeat
bolus infusion (RBI) of propofol at 2 mg/kg bwt every
10 min. A constant infusion of normal saline was
commenced as soon as anesthesia was induced, and
stopped after 60 min. In Group 2, anesthesia was
maintained with constant rate infusion (CRI) of
propofol at 0.2 mg/kg bwt/min, which commenced
immediately after induction of anesthesia. The dogs in
both groups were intubated 1-3 min after induction of
anesthesia and allowed to breathe atmospheric air.

The skin on the ventral abdomen caudal to the level of
the xyphoid was prepared aseptically for gastrotomy.
Following patient preparation and anesthesia, a ventral
midline skin incision approximately 8 cm in length was
made on the linea alba commencing just caudal to the
xyphoid. The subcutaneous tissue, linea alba and
peritoneum were incised along the same line. The
stomach was exteriorized and packed off with sterile
gauze. An incision was then made on the parietal
surface of the stomach into the gastric mucosa. The
gastric incision was closed using chromic catgut, 2/0,
with single layer Lambert suture pattern. The
peritoneum with the muscles and subcutaneous tissues
were closed with size 2/0 chromic catgut in simple
continuous suture pattern. The skin was closed using
size 2/0 monofilament silk in a horizontal mattress
suture pattern (Venugopalan, 2000).

Following gastrotomy, the dogs were hospitalized and
observed for one week. The surgical wounds were
dressed daily. Procaine penicillin (at 15000 IU/kg bwt)
and streptomycin (at 25 mg/kg bwt) were adminis-
tered intramuscularly on recovery from anesthesia, for
four consecutive days.

The following parameters were measured:

1. The duration of analgesia (mins): measured as the
time interval between the reduction in toe web
reflex and the time of resumption of the reflex.

2. The analgesia score. The score was calibrated as
follows:
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a. Movement on pin prick around the ventral abdomen
0

b. Movement on incision of skin and subcutaneous incision
1

c.  Movement on incision of muscles 2

d. Movement on incision of peritoneum 3

e. Movement on incision of the stomach 4

f.  No movement during the entire procedure 5

3. Pedal reflex score: The reflex was assessed and

scored as follows:

a. Limb withdrawal at the lock of the first ratchet of a
hemostat clamped on the toe web 3

b. Limb withdrawal at the lock of the second ratchet 2

c.  Limb withdrawal at the lock of the third ratchet 1

d. No limb withdrawal at the lock of third ratchet 0

The reflex was assessed 10, 30 and 60 min after
the induction of anesthesia.

4. Duration of recumbency (min): time, which is the
interval between xylazine-induced recumbency
and the dogs’ assumption of sternal posture
(Adetunii et al., 2002)

5. Standing time, which is the time interval (in
seconds) between assumption of sternal posture
and the dogs’ ability to stand (Adetunji et al., 2002).

6. Recovery time (min) measured from the time of the
last administration of propofol and the dog's
ability to stand (Adetunji et al., 2002).

7. The heart rate (beats per min) was measured using
a stethoscope placed on the left chest wall over the
apex of the heart, prior to premedication, at
induction of anesthesia, and every 10 min during
anesthesia.

8. The respiratory rate (breaths per min) measured
by visual observation of thoracic movements. The
respiratory rates were measured and recorded at
the same times as the heart rate.

9. The rectal temperature (°C) measured using a
digital clinical thermometer inserted into the
rectum and anchored to the side of the rectum till a
beep sound is heard. The temperature was
measured and recorded at the same times as the
heart rate.

10. The blood glucose level (mg/dL) was measured
using a glucometer (Acu-Check Active, Roche,
Germany).

RESULTS

The results of the experiment showed that the dogs had
sufficient analgesia to withstand the surgery. The mean
analgesia score was greater than 4.5 in both groups
(Figure 1), and the score did not differ significantly
(P>0.05) between the groups. This similarity in the
analgesia score was also observed in the mean pedal
reflex score, where the score in both groups reduced
over time throughout the procedure. The pedal reflexes
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in both groups reduced significantly (P<0.05) between
the 10t and the 30t and 60t min post induction of
anesthesia. There was no significant (P>0.05) difference
in the analgesia scores and pedal reflex scores between
the groups at the times of assessment (Figure 2).

Analgesia score

Group 1 Group 2

Groups

Figure 1. Mean analgesia score. No significant (P>0.05)
difference between the groups.
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Figure 2: Pedal reflex score. *Indicates significant

(P<0.05) difference in pedal reflex score at the times of
evaluation
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Figure 3: Duration of analgesia, duration of
recumbency, standing time and recovery time. No
significant (P<0.05) difference in duration of analgesia,
duration of recumbency, recovery time and standing
time between the groups.
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Figure 4: Heart rate. *Indicates a significant (P<0.05)
difference in heart rate between Group 1 and Group 2;
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pre-anesthetic heart rate and those measured at other
times during the procedure.
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Figure 5: Respiratory rate. #Indicates a significant
(P<0.05) difference in respiratory rate between Group 1
and Group 2; *Indicates a significant (P<0.05)
difference between the pre-anesthetic respiratory rate
and those measured at other times during the
procedure.
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Figure 6: Rectal temperature. *Indicates a significant
(P<0.05) difference in the between the pre-anesthetic
rectal temperature and those measured at other times
during the procedure.
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Figure 7: Blood glucose. *Indicates a significant
(P<0.05) difference between the pre-anesthetic blood
glucose and that measured at recovery.

The indices of anesthesia, namely the duration of
analgesia, duration of recumbency, standing time and
recovery time did not differ significantly (P>0.05)
between the groups (Figure 3).

The heart and respiratory rates of dogs in both groups
reduced significantly (P<0.05) from the 10t to the 60t
min when compared to the pre-induction values
(Figure 4 and 5 respectively). Also, from the 20t min
post induction, the heart rates of dogs in Group 1 were
significantly (P<0.05) lower than those of dogs in
Group 2. Similarly, the respiratory rates of the dogs in
Group 1 were significantly (P<0.05) lower than those of
dogs in Group 2 from the 10% to the 60t min post
induction.

The rectal temperature reduced progressively
throughout the procedure in both groups. This decline
from the pre-anesthetic value became significant
(P<0.05) from the 40 min in both groups. There was
no significant (P>0.05) difference in the rectal
temperature between the groups at the times when the
temperature was measured (Figure 6).

The recovery from anesthesia in both groups was
associated with a significant (P<0.05) increase in blood
glucose relative to the baseline value. There was
however no significant (P>0.05) difference in the blood
glucose between the groups.

DISCUSSION

The results of this study showed that the indices of
analgesia measured, namely the analgesia score and
the pedal reflex score, did not differ significantly
(P<0.05) between the groups. In both groups, equal
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doses of xylazine and ketamine were administered.
Xylazine is an a,.adrenoceptor agonist, which has been
reported to have good analgesic properties (Hall et al.,
2001). Xylazine’s analgesic effect is thought to be as a
result of the stimulation of the alpha adrenoceptors at
the spinal cord and brain, thereby inhibiting the release
of neurotransmitters, norepinephrine and substance P
(Saha et al., 2005; Kolahian, 2014). Ketamine, on the
other hand, is thought to produce analgesia by
inhibiting the N-methyl, D-aspartate receptors in the
thalamic and limbic systems (Hall et al., 2001). Low
doses of ketamine have been used in veterinary
practice to produce analgesia in anesthetized dogs
(Slingsby and Waterman-Pearson, 2000).

Researches in analgesia have shown that the use of a
combination of analgesics which have different
mechanisms of action 1is highly recommended
(Omamegbe and Ukweni, 2010; Ukwueze et al., 2014).
This is because the combination requires the use of
lower doses of the individual agents to produce
sufficient analgesia, thereby reducing the possibility of
over dosage. This explains the sufficient analgesia
observed in both groups in this study.

Generally, the mean heart rate of dogs in this study
reduced significantly (P<0.05) from the preanesthetic
value. Xylazine, one of the drugs used in this study,
causes hypertension, which leads to a physiological
sino-atrial and atrioventricular heart block, and
consequently, bradycardia (Hall et al., 2001). On the
other hand, atropine and ketamine both stimulate the
cardiovascular system, leading to tachycardia (Clarke
and Trim, 2014). While ketamine produces a
sympathetic stimulation (Seliskar et al., 2007), atropine
stimulates the heart by inhibiting cholinesterase
release. The stimulatory effect of ketamine on the heart
has been reported to be masked by the concomitant use
of other agents, such as az-adrenergic receptor agonists
(Hopster et al., 2014). Thus, the inclusion of these
cardiac stimulants to the protocol may not have
stimulated the heart sufficiently to produce a heart rate
that is up to the baseline value after the xylazine-
induced bradycardia. Ringer et al. (2012) reported that
boluses of  ar-adrenoceptor agonists caused
bradycardia and fall in cardiac output unlike a constant
infusion of the class of drugs. Another study by
Madhavi et al. (2012) which studied the changes in
pulse rate of renal failure human patients that were
given atracurium in intermittent or bolus infusions,
reported a significant reduction in pulse rate in patients
that were treated with the repeat boluses. Similarly,
intermittent boluses of propofol caused a significantly
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lower heart rate than those of dogs whose anesthesia
was maintained by the constant infusion technique.
The significant (P<0.05) reduction in the heart rates of
dogs in Group 1 from the baseline may also be as a
result of the time at which the heart rate was
monitored. For animals whose anesthesia were
maintained on the repeat boluses of propofol, the heart
rates were monitored shortly after the administration
of the maintenance doses of propofol. At this time, the
plasma concentration of propofol was at its peak, and
its effect was maximal.

The respiratory rate reduced significantly (P<0.05)
from the baseline in both groups from the time of
anesthesia induction to the time of recovery. This
observation is in line with previous reports by Jia et al.
(2015). Respiratory depression has been reported as a
classical complication of xylazine, (Clarke and Trim,
2014), propofol (Wiese et al., 2010) and ketamine
(Clarke and Trim, 2014), all of which were used in this
study. As was observed for heart rate, the respiratory
rate of dogs whose anesthesia was maintained by the
repeat bolus method was observed to be significantly
(P<0.05) lower than those that were maintained with
the constant rate infusion method. This respiratory rate
of dogs in the repeat bolus group was monitored
shortly after the administration of the maintenance
dose, at which time the concentration and effect of
propofol in the blood was maximal.

The progressive reduction in rectal temperature of
anesthetized animals as observed in this study is in line
with the observations of Adetunji et al. (2002) and
Seliska et al. (2007) in dogs. A similar event has been
reported in birds (Machin and Caulkett, 2000; Rembert
et al,, 2001; Langlois et al., 2003; Muller et al., 2011).
Reduction in rectal temperature during surgery is
usually as a result of the physiological effects of the
anesthetic agents used. These agents cause central
nervous system depression and reduction in muscle
activity (Seliska et al., 2007). Hypothermis has also been
mentioned as a factor (Andreoni and Hughes, 2009).
Also, poor physical status of the patient, large surface
area of incisions, deep anesthesia, long surgical
procedures, infusion of cold fluids intravenously, and a
low environmental temperature (Adetunji et al., 2002)
have been incriminated. In this study, a wide area of
the skin from the xypoid to the umbilicus was clipped.
This wide area that was clipped may have contributed
to the hypothermia. = Another factor that may
contribute to hypothermia during anesthesia and
surgery include the temperature of the surface on
which the animal was placed during the procedure.
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Changes in plasma glucose concentration has been
demoonstrated as an effective tool in determining
stress response during surgery (Omamegbe and
Ukweni, 2010; Udegbunam, et al.,, 2012; Njoku et al,,
2015). Pain mediators are thought to be released as a
result of acute pain caused by damage to superficial
nerve endings during tissue trauma (Singh, 2003).
These mediators stimulate the autonomic and central
nervous systems, leading to the release of hormones,
such as adrenaline, noradrenaline, cortisol and
glucagon. The actions of these stress hormones lead to
the delay in metabolism and utilization of glucose,
gluconeogenesis, lipolysis and insulin resistance, all
culminating in the elevation of plasma glucose
concentration (Singh, 2003). The results of the present
study shows that plasma glucose concentration was
significantly (P<0.05) increased at the time of recovery
when compared to the pre-surgical value. This suggests
that the drugs used in this study (atropine, xylazine,
ketamine and propofol) did not obliterate the response
of the dogs to pain, thus, the significantly (P<0.05)
increased plasma glucose. In a recent study that
compared the plasma glucose concentration of goats
castrated under local lignocaine infiltration with those
castrated under epidural lignocaine, Njoku et al. (2015)
reported that a significant increase in plasma glucose
concentration was observed in the local ifiltration
group, while the epidural group did not show a
significant increase in the plasma glucose concen-
tration. This demonstrates that the routes of
administration of the anesthetic or analgesic influences
the stress response with regards to glucose concentra-
tion. Again, Udegbunam et al. (2012) reported a dose-
dependent stress response to piroxicam in rabbits. The
results of the present study indicate that the difference
in the methods of maintenance of anesthesia did not
alter stress response significantly.

Following premedication with phenothiazines or a»-
adrenoceptor agonists, a complete recovery from
propofol anesthesia after a single injection of 1%
propofol (at 6 mg/kg bwt) is expected to occur in about
20 min (Hall et al., 2001). In the present study, recovery
from anesthesia occurred in 33.8+2.14 min and
36.5£1.94 min in Group 1 and 2, respectively. These
values were higher than the average time recorded by
Hall et al. (2001). Recovery time from propofol
anesthesia has been reported to be dependent on the
rate of propofol infusion and the duration of
maintenance of anesthesia (Seliskar et al., 2007). Post-
anesthetic sleep has also been reported to occur
occasionally in dogs following propofol anesthesia, and
this phase is most times not distinguishable from the
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recovery phase of anesthesia (Clarke and Trim, 2014).
In the present study, the high values for the recovery
time is also thought to be as a result of the long
duration of maintenance of anesthesia (60 min), and
possibly a post-anesthetic sleep. Muller et al. (2011)
observed an intermittent awakening from anesthesia
when propofol boluses are used to maintain anesthesia
in swans. In their study, however, the boluses were
administered as needed, while in the present work, the
boluses were given at pre-determined time intervals.
The indices of anesthesia (duration of recumbency,
standing time and recovery time) did not differ
significantly between the groups. This suggests that the
pharmacokinetics of propofol in dogs is similar when
propofol is administered intermittently and when it is
administered as a constant infusion. It may be deduced
that the for the repeat bolus group, plasma concen-
tration of propofol was above the minimum plasma
concentration required for anesthesia in dogs. This is
thought to simulate steady plasma concentration of
propofol as produced in the constant infusion group.

CONCLUSION

The use of both repeat bolus and constant rate infusion
of propofol for maintenance of anesthesia in dog
premedicated with atropine sulphate, xylazine and
ketamine did not show any difference in the duration
of anesthesia, standing time, duration of recumbency,
analgesia score, blood glucose concentration and rectal
temperature. However, repeat boluses of propofol
significantly reduced the heart and respiratory rates.
The findings of this study therefore suggest that the use
of constant rate infusion of propofol has the tendency
of causing less cardiopulmonary depression, and other
deleterious effects arising from it, and is therefore safer
than the repeat bolus infusion. This justifies the shift in
preference from repeat bolus to constant infusion
technique.

ACKNOWLEDGEMENT

The author acknowledged the Tertiary Education Trust
Fund (TET Fund) for the financial support for this
study. Dr CA Eze and Dr JO Omamegbe are highly
appreciated for their advice and guidance during the
course of this study.

REFERENCES

Adetunji A, Ajadi RA, Adewoye CO, Oyemakinde BO
(2002). Total intravenous anaesthesia with
propofol:repeat bolus versus continuous propofol

432



infusion technique in xylazine- premedicated dogs.
Israel Journal of Veterinary Medicine, 57: 139-144.

Andaluz A, Trasserres O, Garcia F (2005). Maternal
and fetal effects of propofol anaesthesia in the
pregnant ewe. The Veterinary Journal, 170: 77-83.

Andaluz A, Tusell J, Trasserres O, Critifol C, Capece
BPSC, Arboix M, Garcia F (2003). Transplacental
transfer of propofol in pregnant ewes. The
Veterinary Journal, 166: 198-204.

Andreoni V, Hughes JML (2009). Propofol and fentanyl
infusions in dogs of various breeds undergoing
surgery. Veterinary Anaesthesia and Analgesia, 36:
523-531.

Caines D, Sinclaor M, Valverde A, Gaitero L, Wood D
(2014). Comparison of isoflurane and propofol for
maintenance of anaesthesia in dogs with
intracranial ~ disease = undergoing  magnetic
resonance imaging. Veterinary Anaesthesia and
Analgesia, 41: 468-479.

Chui, ], Mariappan R, Mehta ], Manninen P,
Venkafraghavan L (2014). Comparison of propofol
and volatile agents for maintenance of anaesthesia
during elective craniotomy procedure: systematic
review and meta-analysis. Canadian Anaesthetists
Society Journal, 61: 347-356. doi: 10.1007/s12630-
014-0118-9

Clarke KW, Trim TM (2014). Veterinary Anaesthesia
(11 Edn.). Hacourt Publishers Ltd, England; pp
146-150.

Dahi M, Pourdanesh F, Samieirad S, Morad G,
Khojasteh A (2015). Blood markers alterations with
administration of propofol for anaesthesia
maintenance during long term oral and
maxillofacial surgeries. Beheshti University Dental
Journal, 32: 200-208.

Gupta AK, Bisla RS, Singh K, Kumar A (2007).
Comparative  efficacy  of tramadol and
buprenorphine as preemptive analgesics for
ovariohysterectomy in female dogs. Proceedings of

the 32  World Small Animal Veterinary
Association Sydney, Australia.
Hall LW, Clarke KW, Trim CM (2001). Veterinary

Anaesthesia (10t Edition). Hacourt Publishers Ltd,
England; pp 123-125.

Hopster K, Muller C, Hopster-Iversen C, Stahi ], Rohn
K, Kastner S (2014). Effects of dexmedetomidine
and xylazine on cardiovascular function during
total intravenous anaesthesia with midazolam and
ketamine and recovery quality and duration in
horses. Veterinary Anaesthesia and Analgesia, 41:
25-35.

JiaN, Zhao C, Wang L, LiY, Cui ], Cao S, Li R, Wang C,
Wu Y, Wen A (2015). The  Effects of a

Njoku NUY/]. Adv. Vet. Anim. Res., 2(4): 427-434, December 2015

propofol/alfentanil admixture on total intravenous
anaesthesia in dogs undergoing splenectomy.
Veterinarni Medicina, 60: 194-201.

Junior EM, Minervino MHH, Junior RAB, Rodrigues
FAML, Araujo GASC, Ortolani EL, Cartopassi SRG
(2015). High doses of lidocaine as constant rate
infusion in propofol/fentanyl anaesthetized sheep:

cardiopulmonary  effects. Semina: Ciéncias
Agrarias, 34: 323-334. doi:  10.5433/1679-
0359.2013v34n1p323

Kolahian S (2014). Efficacy of different antiemetics with
different mechanism of action on xylazine induced
emesis in cats. Iranian Journal of Veterinary
Surgery, 9: 9-16.

Langlois I, Harvey RC, Jones MP, Schumacher ] (2003).
Cardiopulmonary and anaesthetic effects of
isoflurane and propofol in Hispaniolan Amazon
parrots (Amazona wventralis). Journal of Avian
Medicine and Surgery, 17: 4-10.

Machin KL, Caulkett NA (2000). Evaluation of
isoflurane and propofol anaesthesia for intra-
abdominal transmitter placement in nesting female
canvasback ducks. Journal of Wildlife Diseases, 36:
324-334.

Madhavi P, Shishir M, Deepak M, Nalini D (2012).
Comparison of intermittent bolus and continuous
infusion techniques for administration of
atracurium in renal failure. National Journal of
Medical Research, 3: 376-380.

Martin-Mateos I, Perez JAM, Reboso JA, Leon A (2013).
Modelling propofol pharmacodynamics using BIS-
guided anaesthesia. Anaesthesia, 68: 1132-1140.

Meierhenrich R, Gauss A, Mubhling B, Bracht H,
Radermacher P, Georgieff M, Wagner F (2010). The
effect of propofol and desflurane anaesthesia on

human hepatic blood flow: a pilot study.
Anaesthesia, 65: 1085-1093.
Muller K, Holzapfel J, Brunnberg L (2011). Total

intravenous anaesthesia by boluses or by
continuous rate infusion of propofol in mute swans
(Cygnus  olor). Veterinary Anaesthesia and
Analgesia, 38: 286-291.

Njoku NU, Ukaha RO, Odirichukwu EO, Jeremiah KT,
Uzuegbu OM (2015). Linear versus epidural
lignocaine anaesthesia for castration in goats.
Scientific Research Journal, 3: 49-54.

Omamegbe JO, Ukweni [A (2010). Identification,
diagnosis and management of pain in small
animals- a review. Tropical Veterinarian, 28: 1-29.

Rembert MS, Smith JA, Hosgood G, Marks SL, Truly
TN (2001). Comparison of traditional thermal
support devices with the forced-air warmer system
in anaesthetized Hispaniolan Amazon parrots

433



(Amazona ventralis). Journal of Avian Medicine and
Surgery, 15: 187-193.

Ringer SK, Porteir KG, Fourel I, Bettschart-
Wolfensberger R (2012). Development of a xylazine
constant rate infusion with or without butorphanol
for standing sedation of horses. Veterinary
Anaesthesia and Analgesia, 39: 1-11.

Saha JK, Xia J, Grondin IM, Engle SK, Jakubowski JA
(2005).  Acute hyperglycemia induced by
ketamine/xylazine anaesthesia in rats: mechanisms
and implications for preclinical models.
Experimental Biology and Medicine, 230: 777-784.

Seliskar A, Nemec A, Roskar T, Butinar J (2007). Total
intravenous  anaesthesia with propofol or
propofol/ketamine in spontaneously breathing
dogs premedicated with medetomidine. The
Veterinary Record, 160: 85-91.

Singh M (2003). Stress response and anaesthesia:
Altering the peri and post-operative management.
Indian Journal of Anaesthesia, 47: 427-434.

Slingsby LS, Waterman-Pearson AE (2000). The post-
operative analgesic effects of ketamine after canine

ovariohysterectomy- a comparison between pre- or
postoperative  administration. = Research  in
Veterinary Science, 69: 147-152.

Udegbunam RI, Agu NN, Udegbunam SO (2012).
Efficacy of piroxicam on acute pain induced by full
thickness excision wounds in rats. African Journal
of Pharmacy and Pharmacology, 6: 1668-1674.

Ukwueze CO, Eze CA, Udegbunam RI (2014).
Assessment of common anaesthetic and clinical
indices of multimodal therapy of propofol,
xylazine and ketaminein total intravenous
anaesthesia in West African Dwarf Goat. Journal of
Veterinary Medicine. doi: 10.1155/2014/962560.

Venugopalan A (2000). Gastrotomy. Essentials of
Veterinary Surgery. Oxford and IBH Publishing
company, New Delhi; pp 320-323.

Wiese AJ, Lerche P, Cleale RM, Muir WW (2010).
Investigation of escalating and large bolus doses of
a novel, nano-droplet, aqueous 1% propofol
formulation in cats. Veterinary Anaesthesia and
Analgesia, 37: 250-257.

@' BY_Ne Under the terms of Creative Commons Attribution 3.0 Unported License

Njoku NU/|. Adv. Vet. Anim. Res., 2(4): 427-434, December 2015

434



