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Abstract

Aim: The aim of this study is to find out the effect of propofol and its combination with meperidine and pentazocine lactate
on certain clinico-anesthetic profiles in dogs.

Materials and Methods: 15 apparently healthy mongrel dogs of either sex of about 1 year of age were randomly divided
into three groups of five dogs each. The animals of Group I were administered propofol intravenously alone “to effect,”
whereas meperidine at 2 mg/kgb.wt. and pentazocine lactate at 2 mg/kg b.wt. were injected intramuscularly 15 min before
propofol “to effect” in Groups II and III, respectively. Atropine sulfate at 0.04 mg/kgb.wt. was injected intramuscularly
20 min before each treatment. Rectal temperature, heart rate, respiration rate, and anesthetic indices were recorded before
and at 5, 10, 20, 30, and 60 min of induction.

Results: As compared to Group I, the animals of Groups II and III exhibited a significant decrease (p<0.05) in the level of
rectal temperature, respiration rate, and heart rate. Duration of recumbency, time of standing, time of recovery as well as
the duration of analgesia were longer in pentazocine lactate (Group III) followed by meperidine (Group II) as compared to
propofol alone (Group I). Meperidine treated dogs showed defecation and muscle twitching during anesthesia.

Conclusion: Meperidine and pentazocine are suitable opioids used in combination with propofol for achieving surgical
anesthesia and helpful in reduction of propofol dose.
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Introduction The onset of analgesic action of meperidine is slightly
more rapid than morphine and duration of action
is slightly shorter. Meperidine is more respiratory
depressant as compared to morphine.

Pentazocine is a benzomorphan derivative which
has both agonistic action (Kappa opioid receptor) and
weak antagonistic or, partial agonistic action (p opioid
receptor) [5]. Side effects of pentazocine are respira-
tory depression, dizziness, nausea, vomition less com-
mon than morphine and increase in heart rate along
with blood pressure when given in high doses [6].
Propofol has been used in combination with remifen-
tanil [7], fentanyl, and butorphanol [8] in human
practice and as admixture with alfentanil in dogs [9].
Combination of IV anesthetic with opioid analgesics
have been used for achieving balanced anesthesia
with reduced side effects and promote earlier recov-
ery time and less post-operative nausea and vomit-

Propofol, an alkyl phenol (2, 6 di-isopropylphenol),
has been developed as oil in water emulsion because the
compound has limited water solubility. Total intravenous
anesthesia (TIVA) protocols with propofol are widely
used in medical neuroanesthesia [1]. Propofol produces
anesthesia characterized by rapid onset, short duration,
lack of accumulation on repeated administration, and
lack of excitatory effects on induction, during mainte-
nance and recovery. Recoveries in dogs are reported
to be smooth in propofol anesthesia [2]. Respiratory
depression and apnea are the most common adverse
effects associated with IV administration of propofol [3]
along with pain on injection [4].

Meperidine is a synthetic opiate agonist (Kappa
opioid receptor) belonging to phenyl piperidine class.
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ing [10]. Opioids are combined with other anesthetic
to produce ideal anesthetic protocol [11,12].

There is paucity of data regarding the use of pen-
tazocine and meperidine as preanesthetic to propofol
in dogs. Hence, the present paper deals the clinico-an-
esthetic changes following administration of opioids
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as preanesthetic in propofol anesthesia in atropinized
dog.

Materials and Methods

Ethical approval
This research project has been approved by the
Ethical Committee.

Animals

15 apparently healthy mongrel dogs of either sex
of about 1 year of age were used in this prospective
clinical trial and divided randomly into three groups
of five dogs each based on the anesthetic regimen
given. The animals were dewormed, vaccinated, and
maintained in an isomanagemental condition. They
were kept off feed and water for 12 and 6 h, respec-
tively,before the start of the treatment.

Anesthetic protocols

In all the three groups, atropine sulfate (at
0.04 mg/kgb.wt., IM) was administered 20 min before
each treatment. Anesthesia in Group I was achieved by
propofol alone (IV “to effect”), whereas, in Group I,
it was produced by meperidine (at 2 mg/kgb.wt., IM)
and propofol (IV “to effect”) sequentially at 15 min
interval. Anesthetic protocol used in Group III was
similar to that of Group II, but instead of meperidine,
pentazocine was administered intramuscularly at the
dose rate of 2 mg/kg b.wt. Propofol “to effect” was
injected in each animal of the three groups to produce
general anesthesia till the loss of pedal reflex which
served as a guide for the development of surgical
anesthesia.

Evaluation of clinico-physiological parameters

The baseline values (0 h) for clinical and physi-
ological parameters were recorded before injection of
the drug in each animal of each group. Physiological
parameters such as rectal temperature (°F), respiratory
frequency (breaths/min), and heart rate (beats/min)
were recorded at 0 min and then at 5, 15, 30, and
60 min following induction of anesthesia. Various
reflexes such as corneal, palpebral, pedal, anal, and
cutaneous were also recorded during the observation
period.

Evaluation of anesthetic indices

The anesthetic indices such as onset of anal-
gesia (time interval between initial bolus injection
of propofol to disappearance of pedal reflex), dura-
tion of analgesia (time interval between the loss and
return of pedal reflex), duration of recumbency (time
intervals after initial bolus injection of propofol to
the dog’s assumption of sternal posture), time to
standing (time interval between assumption of ster-
nal posture and dog’s ability to stand), and recov-
ery time (period between the last bolus injection or
cessation of infusion of propofol and dogs ability to
stand as judged on the basis of physical symptoms
and reflexes). Anesthetic indices were recorded in
minutes except onset of anethesia and durationof
recumbency, which were calculated in seconds. Total

dose of propofol for induction (mg/kg) was also cal-
culated in each group.

Statistical analysis

One-way analysis of variance and Duncan mul-
tiple range test were used to compare the means at
different intervals among the groups as per method
described by Snedecor and Cochran [13]. The level of
significance was set at p<0.05.

Results

Clinico-physiological parameters

There was asignificant decrease in rectal tem-
perature (p<0.05) in Groups II and III at 5 and
10 min postinduction which progressively increased
and reached to the base value at 60 min of observa-
tion (Table-1). Contrarily, a non-significant decrease
in rectal temperature could be recorded in Group I
(Control) throughout the period of observation. The
maximum fall in rectal temperature was observed at
10 min in Groups land III and at 5 min in Group II
as compared to their base value. Rectal temperature
of Group II differed significantly to that of Group I at
5 min, whereas Groups III and I differed significantly
between themselves at 30 min postinduction. In all the
groups, the rectal temperature reached to preinjection
value at 60 min of observation.

Significant fall (p<0.05) in respiration rate was
observed at 10 min postinduction in Groups I and II
and at 20 min in Group III postinduction and reached
near to the baseline value at 60 min of observation
(Table-2). In contrast to this, Group I showed a non-
significant decrease during peak of anesthesia. Group-
wise analysis of data revealed that Group I differed
significantly with that of Groups II and III at 5 and
10 min postinduction, respectively. However, Groups |
and II also varied significantly between themselves at
10 min of observation.

A significant decrease in heart rate (p<0.05)
was recorded in Group I at 5 and 10 min postinduc-
tion followed by a progressive increase in heart rate
tending to reach near the base value could be recorded
at 60 min of observation (Table-3). In contrast to
Group I, Group II animals showed a nonsignificant
increase throughout the observation period. After
an initial decrease up to 10 min, Group III animals
showed an increasing trend up to 60 min of observa-
tion. The maximum decrease in heart rate in Groups I
and III was observed at 10 min postinduction. Group-
wise analysis of data revealed a significant variation in
heart rate at 5 min of observation among Groups I, 11,
and III, whereas Groups I and II differed significantly
at 10 and 30 min of observation.

Pedal reflex disappeared at 36.00+1.86,
33.00+2.56, and 30.00+2.74 s after induction of anes-
thesia and reappeared after 10.26+1.21, 11.80+0.92,
and 12.38+0.87 min in Groups I, II and III, respec-
tively. All the reflexes were present before induction
with propofol in all the groups. Pedal reflex followed
by corneal, palpebral, cutaneous, and anal reflex
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disappeared in all the groups following induction
of anesthesia with propofol. Corneal, palpebral, and
cutaneous reflex reappeared within 30 min postin-
duction in all the groups. Anal reflex appeared within
20 min in Groups I, II, and III.

Anesthetic indices and induction dose of propofol

The mean time of onset of analgesia following
administration of propofol was recorded maximum
in Group I (Table-4). Quick onset of analgesia was
observed in Group III followed by Group II as com-
pared to Group I. The longest duration of analgesia
was observed in Group III followed by Groups II
and 1.

The maximum decrease in duration of recum-
bency was observed in Group III followed by Group 11
as compared to Group I. Groups I, II, and III did not
differ significantly among themselves (Table-4). The
mean time of standing in Groups II and III showed a
nonsignificant increase as compared to Group 1. The
maximum increase in time of standing was observed
in Group II followed by Groups III and I. Time of

recovery could be observed maximum in Group II fol-
lowed by Groups III and 1.

Induction dose of propofol

Induction dose of propofol increased signifi-
cantly (p<0.05) in Groups I and II as compared to
Group III (Table-4).

Discussion

Propofol provides dependable short anesthesia in
combination with opioids or tranquilizer or alpha2ag-
onist for surgical procedures such as castration, ear
flushing, ultrasound examination, biopsies, and sutur-
ing of small lacerations. Propofol is sedative/hypnotic
and has only minimum analgesic action at a suban-
esthetic dose. As with other hypnotics, even when an
animal is rendered unconscious with propofol, it will
respond to painful stimuli unless analgesic drugs such
as morphine or medetomidineare used in combination
with propofol [14]. Pain caused due to IV adminis-
tration of propofol is also minimized by adminis-
tration of opioids [14]. Propofol as sole agent was

Table-1: Mean=*SE value of rectal temperature (°F) of different groups at different time intervals of observation.

Group Period of observation (in min)

0 5 10 20 30 60
I 100.87+0.13 100.56+0.23* 100.53+0.47 100.60+0.47 100.68+0.41* 101.10+0.34
11 101.40+£0.222 99.58+0.26° 99.72+0.10° 100.80+0.14¢2° 100.94+0.14482 101.00+0.242
IIT 101.25+0.172 100.30+0.1A8° 100.20+0.18° 101.16+£0.20° 101.61+0.3382 101.37+0.422

Values with same superscripts in a column (capital letters) did not differ significantly (p>0.05). Values with same
superscripts in a row (small letters) did not differ significantly (p>0.05). SE=Standard error

Table-2: Mean=*SE value of respiration rate (per min) of different groups at different time intervals of observation.

Group Period of observation (in min)

0 5 10 20 30 60
I 23.80+0.72 22.40+0.614 21.80%+0.774 22.20+0.72* 23.40+0.61 23.60+0.61
1I 23.20+1.04° 19.60+0.888bc 18.40+1.15° 20.80+£1.25A%c 23.00+0.943 23.40+1.152
III 21.56+1.88° 21.45+0.44+r82 19.00+0.448a0 17.22+1.008° 21.80+0.80° 22.02+0.282

Values with same superscripts in a column (capital letters) did not differ significantly (p>0.05). Values with same
superscripts in a row (small letters) did not differ significantly (p>0.05). SE=Standard error

Table-3: Mean*SE value of heart rate (beats/min) of different groups at different time intervals of observation.

Group Period of observation (in min)

0 5 10 20 30 60
I 106.00+3.112 90.20+4.337 88.40+3.344 100.00+2.262 102.60+4.45R2 100.40+7.992
II 105.80+£5.12 116.60+£2.078 117.60£3.128 115.20+£4.74 114.80+£5.628 106.20+4.62
111 100.20+2.97 98.00+2.59¢ 95.00+£2.93%8 100.60£3.53 101.20+£2.73~ 101.80+1.84

Values with same superscripts in a column (capital letters) did not differ significantly (p>0.05). Values with same
superscripts in a row (small letters) did not differ significantly (p>0.05). SE=Standard error

Table-4: Mean*SE value of anesthetic indices and induction dose of propofol of different groups.

Group Onset of Duration of Duration of Time of Time Induction dose of
analgesia(s) recumbency(s) analgesia (min) standing (min) ofrecovery (min) propofol (mg/kg)

I 36.00+1.862 32.60+1.502 10.26%+1.112 13.60+1.212 15.93+1.172 5.93+0.062

II 33.00£2.56% 31.20+1.16° 11.80+0.92%° 15.55+1.48% 18.40+1.212 5.43+0.1672

111 30.00£2.74%® 28.90+1.962 12.38+0.872° 15.40+0.51%° 17.20+0.86° 5.27+0.10°

Values with same superscripts in a column (small letters) did not differ significantly (p>0.05). SE=Standard error
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generally unsatisfactory because of its poor analgesic
property [15]. Meperidine block the sodium channels
and inhibit activity in dorsal horn neuron in a man-
ner analogous to local anesthetics [16]. Meperidine
also exerts effecton alpha2 receptor suggesting that it
may possess some alpha2agonist-like properties [17].
Pentazocine is classified as agonist-antagonist opioids
and is clinically similar to butorphanol. They induce
mild analgesia accompanied by minimal sedation,
respiratory depression, or adverse cardiovascular
effects. Following induction of anesthesia, the clinical
observation revealed hypothermia in both the groups.
Murrell et al. [18] and Anandmay et al. [19] also
observed similar finding during propofol recovery in
canines. The fall in rectal temperature may be a sequel
to thermoregulatory depression and decreased meta-
bolic rate due to propofol which was further potenti-
ated by meperidine and pentazocine.

Propofol can induce significant depression of
respiratory function characterized by a reduction in
the rate of respiration. Opioids in combination with
propofol increase the probability of respiratory depres-
sion during anesthesia [20]. Keates and Whittem [21]
observed apnea after induction of anesthesia with
propofol and depends on the rate of administration.
Contrary to this, apnea was absent in this study which
reveals that the dose as well as the rate of administra-
tion of propofol was sufficient to produce satisfactory
induction of anesthesia without apnea.

Opioid administration causes respiratory depres-
sion and apnea [15]. Ahlgreneand Stephen [22] along
with Pandey and Sharma [23] observed respiratory
depression by pentazocine in dog, which supports the
finding of this study. Pentazocine is a synthetic nar-
cotic that design to have lower rate of respiration [24].
Dahan et al. [25] stated that buprenorphine has also
the property of respiratory depression and is due to its
partial p agonistic activity in human. Buprenorphine
being a partial p opioid agonist may have a wider
safety profile compared to full p agonist, especially
with regards to respiratory depression. A nonsignifi-
cant change in respiration rate in group I was found.
Similar result was also observed by various workers
in canine [12,26,27]. In contrast to this, a significant
decrease in respiration rate was observed by Lerche
et al. [28] in dogs and Khameneh et al. [29] in rab-
bit with propofol. The respiratory depression may be
due to the respiratory depressant activity of propofol
which was further potentiated by meperidine and pen-
tazocine, in accordance with the findings of Covey-
Crump and Murison [30].

Cardiovascular changes induced by propofol
administration consist of a slight decrease in arte-
rial blood pressures (systolic, diastolic, and mean)
without a compensatory increase in heart rate [20].
Hypotension is primarily the result of arterial and
venous vasodilation. Propofol does not depress barore-
flex sensitivity directly but may produce an increased
vagal tone and decrease in sympathetic tone by central

mechanism [31]. Rate of administration of propofol
may influence the cardiovascular system potentially
resulting in hypotension [21]. In this study, slight
increase in heart rate in Group III might be due to fact
that meperidine hydrochloride has an atropine-like
action [32].

The onset of action of anesthesia (induction
time) was 36.00+1.86, 33.00+2.56, and 30.00+2.74 s
in Groups [, II and III, respectively. It was interest-
ing to note that the groups which received premedi-
cants had a decreased mean induction time as com-
pared to propofol alone. Decrease in induction time in
Groups II and III might be due to synergistic effect of
meperidine and pentazocine, respectively, in propofol
anesthesia.

The most characteristic feature of propofol
anesthesia was its quality of induction of anesthesia.
Induction was smooth and quick in all the groups. The
finding of the present study is in accordance with the
reports of some workers [33,34].

Administration of premedicants had no any
effect on quality of induction and almost all the ani-
mals of all groups recorded smooth, quick, and excite-
ment free induction of anesthesia. These features of
induction might be due to propofol’s inherent quality
of induction [35]. In spite of milk-like appearance of
propofol emulsion, it was free flowing and injected
easily. Comparing the combination of different pre-
medicants with propofol, meperidine appeared to be
more effective followed by pentazocine in relation to
onset of analgesia.

The reason for shorter duration of action in
Group I was probably due to extrahepatic mecha-
nism that contributed to rapid clearance of propofol
from blood [33,34]. Recovery period was achieved by
standing up and ambulation of the animals. Propofol’s
high lipid solubility results in rapid and extensive
redistribution, which contribute to termination of
drug’s anesthetic effect [36]. The average recovery
time for colonoscopy in human was shorter in patient
receiving propofol alone as compared to propofol plus
narcotics [37].

A significant decrease (p<0.05) in induction dose
of propofol was recorded in Group III in comparison to
Groups I and II may be explained by the fact that low-
est dose of propofol required to induce surgical plane
of anesthesia was in pentazocine followed by meper-
idine compared to unpremedicated dogs. Propofol
administration is preceded by a preanesthetic such
as morphine, fentanil, and remifentanil (opioids); the
induction dose of propofol can be decreased substan-
tially with cardiovascular stability [14,30,38,39]. The
dose of induction of anesthesia in nonpremedicated
dogs and cats ranges from 6 to 8 mg/kgbwtIV, whereas
the dose in sedated animals may be as low as 2 mg/
kglV [40]. Amarpal et al. [41] found the induction
dose of propofol to be 5.65+0.39 mg/kg which was
reduced markedly by the use of premedicants such as
xylazine and medetomidine. Combined use of opioids
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may reduce the respective doses of the drugs, as well as
adverse reactions induced by their single use [42].The
decrease in induction dose of propofol might be due to
premedication with pentazocine and meperidine.

Conclusion

It is concluded that the meperidine and pentazo-
cine lactate are the suitable opioids used as an analge-
sic in combination with propofol for achieving surgi-
cal anesthesia with minimal cardiorespiratory effects
and helpful in reduction of propofol dose.

Authors’ Contributions

AKA was responsible to conduct the work
under M.V.Sc degree programme; LLD and AKS
have designed the work and prepared the manuscript;
MKG, KKS, and BKR involved collection of samples
and critical revision of manuscript.

Acknowledgments

The authors are thankful to Dean, Ranchi
Veterinary College for their support and cooperation
to carry out the research work. The fund for this study
was provided by Director Research, Birsa Agricultural
University.

Competing Interests

The authors declare that they have no competing
interests.

References

1. Chui, J., Mariappan, R., Mehta, J., Manninen, P. and
Venkatraghvan, L. (2014) Comparison of propofol and vol-
atile agents for maintenance of anesthesia during elective
craniotomy procedures: Systematic review and meta-analy-
sis. Can. J. Anaesth., 61(4): 347-356.

2. Suarez, M.A., Dzikiti, B.T., Stegmann, F.G. and
Hartman, M. (2012) Comparison of alphaxalone and propo-
fol administered as total intravenous anesthesia for ovario-
hysterectomy in dogs. Vet. Anaesth. Analg., 39(3): 236-244.

3. Rihardjo, T.M. (2015) Propofol effect on stress response
and free radicals in patient during surgery and sedation pro-
cedure. Indones. Biomed. J., 7(3): 147-152.

4. Smith, J.A., Gaynor, J.S., Bednarski, R.M. and Muir, W.W.
(1993) Adverse effects of administration of propofol with
various preanaesthetic regimens in dogs. J. Am. Vet. Med.
Assoc., 202(7):1111-1115.

5. Martin, W.R. (1983) Pharmacology of opioids. Pharmacol.
Rev., 35:283-323.

6. Booth, N.H. (1981) In: Jones, M., Booth, N.H., Both, W.,
McDonald, L.E., editors. Veterinary Pharmacology
and Therapeutics. 4" ed. Oxford & IBH Published Co.,
New Delhi, Bombay & Calcutta, p436-445.

7. Turgut, N., Turkmen, A., Ali, A. and Altan, A. (2009).
Remifentanil — Propofolvsdexmedetomidine — propofol:
Anaesthesia for supratentorial craniotomy. Middle East. J.
Anesthiol., 20(1):63-70.

8. Arora, V., Bajwa, S.J.S. and Kaur, S. (2012) Comparative
evaluation of recovery characteristics of fentanyl and butor-
phanol when used as supplement to propofolanaesthesia.
Int. J.Appl. Basic Med. Res., 2(2):97-101.

9. Jia, N., Zhao, C., Wang, L., Li, Y., Cui, J., Cao, S., Li, R.,
Wang, C., Wu, Y. and Wen, A. (2015) The effects of a propo-
fol/alfentanil admixture on total intravenous anaesthesia
in dogs undergoing splenectomy.Vet. Med. Czech.,60(4):
194-201.

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Wu,Y., Jia, N., Zhao, C., Li, Y., Shi, X.P.,, Li, Y.W., Wang, C.,
Li, R.L., Wang, J.W. and Wen, A.D. (2014) Synergistic ant-
inociception of propofol-alfentanil combination in mice.
Pharmacol. Biochem. Behav., 116: 25-29.

Gimenes, A.M., de Araujo, A.A.J., Peri, S.H.V. and de
Paula, N.G. (2011) Effect of intravenous propofol and
remifentanil on heart rate, blood pressure and nociceptive
response in acepromazinepremedicated dogs. Vet. Anaesth.
Analg., 38:54-62.

Guzel, O., Erdikmen, D.O., Yildar, E., Ekici, A., Saroglu, M.
and Ekiz, B. (2013) The effects of propofol and a diazepam/
alfentanil combination in dogs aged 10 years and above
on heart rate, respiration rate, pulse oximetry data, intra-
ocular pressure and body temperature. Turk. J. Vet. Anim.
Sci.,37:170-176.

Snedecor, C.W. and Cochran, W.G. (1994) Statistical
Methods. 6" ed. Iowa State University. Press, Ames, lowa
USA, p258-298.

Branson, K.R. (2007) Injectable and alternative anaes-
thetic techniques. In: Tranquilli, W.J., Thurman, J.C.,
Grimm, K.A., editors. Lumb and Jones Veterinary
Anaesthesia and Analgesia. 4%ed. Balckwell Publishing,
Ames, lowa, USA, p273-99.

Kurum, B., Pekcan, Z., Kalender, H., Kumandas, A.,
Can, M.O. and Elma, E. (2013) Comparison of propo-
fol-remifentanil and propofol-fentanyl anaesthesia during
ovariohysterectomy in dogs. Kafkas. Univ. Vet. Fak.
Derg.,19: A33-A40.

Wolff, M., Olschewski, A., Vogel, W. and Hempelmann, G.
(2004) Meperidinesuppresses the excitability of spinal dor-
sal horn neurons. Anaesthesiology, 100: 947-955.

Takada, K., Clark, D.J., Davies, M.F., Tonner, P.H.,
Krause, T.K., Bertaccini, E.and Maze, M.(2002) Meperidine
exerts agonist activity at the alpha(2B)-adrenoceptor sub-
type. Anaesthesiology, 96(6):1420-1426.

Murrell, J.C., Van Notten, R.W. and Hellebrekers, L.J.
(2005) Clinical investigation of remifentanylpropofol
for the total intravenous anaesthesia of dogs. Vet. Rec.,
156:804-808.

Anandmay, A.K., Dass, L.L. and Sharma, A.K. (2012)
Administration of propofol alone and in combination of
buprenorphine in dogs. Indian Vet. J., 89(10): 77-80.

Short, C.E. and Bufalari, A. (1999) Propofolanaesthesia.
Vet. Clin. North Am. Small Anim. Pract., 29(3):747-778.
Keates, H. and Whittem, T.(2012) Effect of intravenous
dose escalation with alfaxalone and propofol on ocuurence
of apnoea in the dog. Res. Vet. Sci.,93(2):904-906.
Ahlgrene, E.W. and Stephen, C.R. (1966) Laboratory and
clinical experience with a new analgesic — Pentazocine.
Anesth. Analg., 45(5):673-682.

Pandey, S.K. and Sharma, 1.J. (1986) Diazepam-
pentazocineinduced clinical and hematological-changes in
canine surgical patients (technical note). Indian J. Anim.
Sci., 56:949-951.

Bowdle, T.A. (1998) Adverse effects of opioids ago-
nists and agonist — Antagonists in anaesthesia. Drug Saf.,
19(3):173-1809.

Dahan, A., Yassen, A., Romberg, A., Sarton, E., Teppema, L.,
Olofsen, E. and Danhof, M. (2006) Buprenorphine induces
ceiling in respiratory depression but not in analgesia. Br. J.
Anaesth., 96(5):627-663.

Venugopal, A., Chandrasekhar, E.L. and Haragopal, V.
(2002) Effects of propofol-ketamine anaesthesia with or
without premedication in dogs. Indian J. Vet. Surg., 23(2):
106-107.

Ajadi, R.A., Fagade, O.A. and Oloko, O.A. (2008) Influence
of diazepam, midazolam or propofol on ketamine anaesthe-
sia in domestic short haired cats. Indian J. Vet. Surg., 29(2):
73-76.

Lerche, P., Nolan, A.M. and Reid, J. (2000) Comparative
study of propofol or, propofol and ketamine for theinduc-
tion of anaesthesia in dogs. Vet. Rec., 146: 571-547.

Veterinary World, EISSN: 2231-0916

1182



Available at www.veterinaryworld.org/Vol.9/November-2016/2.pdf

29.

30.

31.

32.

33.

34.

35.

Khameneh, R.M., Rezaei, F.S., Rezaei, S.A. and
Naghadeh, B.D. (2012) Evaluation of clinical and paraclin-
ical effects of intraosseousvs intravenous administration of
propofol on general anaesthesia in rabbits. Vet. Res. Forum.,
3(2):103-109.

Covey-Crump, G.L. and Murison, P.J. (2008) Fentanyl or
midazolam for co-induction of anaesthesia with propofol in
dogs.Vet. Anaesth. Analg., 35(6): 463-472.

Cullen, P.M., Turtie, M., Pry, S., Roberts, C., Way, W.L. and
Dye, J. (1987) Effect of propofolanaesthesia on baro-reflex
activity in humans. Anaesth. Analg., 66(11): 1115-1120.
Kumar, A., Jadon, N.S. and Singh, B. (1988)
Neuroleptanalgesia with meperidine and promazine in
dogs. Indian Vet. J., 65(2): 126-132.

De Vries, A., Taylor, PM., Troughton, G., Liu, B.,
Fowden, A.L. and Sear, J.W. (2013) Real time monitoring
of propofol blood concentration in ponies anaesthetized

36.

37.

38.

39.

Kanto, J. and Gepts, E. (1989) Pharmacokinetic implica-
tions for the clinical use of propofol. Clin. Pharmacokinet.,
17:308-326.

Van Natta, M.E. and Rex, D.K. (2006) Propofol alone titrated
to deep sedation versus propofol combination with opioids
and/or benzodiazepines and titrated to moderate sedation
for colonoscopy. Am. J. Gastroenterol., 101(10):2209-2217.
Muir, W.W., Wiese, A.J. and March, P.A. (2003) Effects
of morphine, lidocaine, ketamine, and morphine-lido-
caine-ketamine drug combination on minimum alveolar
concentration in dogs anesthetised with isoflurane. Am. J.
Vet. Res., 64(9): 1,155-1,160.

Beier, S.L., de Araujo, A.AJ., Vianna, PTG,
Mattoso, C.R.S. and Massone, F. (2008) Effect of remifen-
tanil on requirements for propofol administered by use of a
target-controlled infusion system for maintaining anesthesia
in dogs. Am. J. Vet. Res.,70(6): 703-709.

with propofol and ketamine. J. Vet. Pharmacol. Ther., 40. Zoran, D.L., Riedescl, D.H. and Dyer, D.C. (1993)
36(3): 258-266. Pharmacokinetics of propofol in mixed breed dogs and
Ferreira, J.P., Dzikiti, T.B., Zeiler, G.E., Buck, R., Nevill, B., greyhounds. Am. J. Vet. Res., 54:755.
Gummow, B. and Bester, L. (2015) Anaesthetic induction 41. Amarpal, Kinjavdekar, P., Aithal, H.P., Pathak, R., Singh, V.
and recovery characteristics of a diazepam-ketamine com- and Pratap, K. (2000) Propofol with and without xylazine
bination compared with propofol in dogs. J. S. Afi: Vet. and medetomidine for general anaesthesia in goats. Abstract
Assoc., 86(1):1258. from XXIV ISVS Conference,2000.
Robinson, R. and Borer-Weir, K. (2013) A dose titration 42. Cafiero, T.D., Minno, R.M., Sivolella, G. and Di Lorio, C.
study into the effects of diazepam or midazoalm on the (2004) Immediate post — Operative pain management in
propofol dose requirements for induction of general anaes- patients undergoing major abdominal surgery after remifen-
thesia in client owned dogs, premedicated with methadone tanil based anaesthesia: Sufentanilvs tramadol. Minerva
and acepromazine. Vet. Anaesth. Analg., 40(5):455-463. Anesthesiol., 70:661-669.

skoskeoskoskoskokskok

Veterinary World, EISSN: 2231-0916

1183




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


