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ABSTRACT
The goal of the present study is to design a good anaesthetic program for dogs which can lead to optimal anaesthesia with no or minimal post-operative adverse effects. For this purpose, we designed two anaesthetic combinations and compared their effects in Mongrel dogs: combination ‘A’ consisting of atropine, xylazine, ketamine plus
propofol, and combination ‘B’ consisting of atropine, diazepam, ketamine plus propofol. The onset and duration
of anaesthesia induction, the duration of maintenance as well as the period of recovery were recorded and compared for both combinations. Furthermore, heart rate, respiratory rate, body temperature as well as blood picture
were analyzed before and after administration of the proposed anaesthetic regimens. Administration of combination ‘A’ lead to rapid onset, within seconds, and induction of anaesthesia. The anaesthetic effect was maintained
for approximately 29 minutes after injection of propofol. This was followed by very smooth recovery within approximately 68 minutes after induction of anaesthesia. In contrast, a less efficient induction and maintenance of
anaesthesia as well as individual variability was observed after administration of combination ‘B’. Approximately
14 minutes were needed for anaesthesia induction, which was maintained for 23 minutes after injection of propofol.
Furthermore, administration of combination ‘B’ was associated with alterations in heart rate, body temperature
and hematological picture. In conclusion, our results revealed that combined administration of atropine, xylazine,
ketamine plus propofol (combination ‘A’) is considered satisfactory for anaesthesia in dogs with minimal postoperative side effects.
Keywords: Propofol, diazepam, xylazine, anaesthesia, dogs

INTRODUCTION
Anaesthesia practice is a combination of
technical skills, experience, compassion and
science. Anaesthesia can be classified according to the type of drug used and/or the route
of administration (Thurmon and Short, 2007).
Basically there are two major ways to obtain
anaesthesia in veterinary medicine: either via

parenteral injection of anaesthetic drugs (subcutaneously, intramuscularly or intravenously) or via inhalation of volatile anaesthetic agents (Thurmon and Short, 2007). The
use of inhalation anaesthetics is not well established in developing countries because of
instruments costs and the potential hazard
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from high pressure tanks. Therefore, parenteral administration of anaesthetics considered the method of choice, specifically, intravenous anaesthetic drugs and techniques
which are considered the primary means of
chemical restraint in veterinary practice
(Amal et al., 2015). However, the design of an
optimal combination of pre-anaesthetic and
anaesthetic drugs is challenging particularly
for pet animals. Thiopental has been considered the sole anaesthetic agent used by veterinarians for most surgical interventions (Muhammad et al., 2009). However, the limited
availability stimulates the search for further
alternatives. Ketamine is a dissociative anaesthetic and can produce a profound analgesia
(White et al., 1980; Clarke and Trim, 2014).
However, the use of ketamine alone has two
disadvantages: (1) poor muscle relaxation and
muscle tone is often increased (Hall et al.,
2001), and (2) it produces short-term anaesthesia which is not optimal for long surgical
operations (Seliskar et al., 2007). Therefore,
it would be ideal to use ketamine in combination with some additives that help to overcome these limitations. Diazepam is a typical
anti-convulsion’s benzodiazepine derivative
(Hall et al., 2001). It can produce muscle relaxation with minimal side effects (Clarke and
Trim, 2014). Propofol is a unique non-barbiturate, non-steroid, short-acting general anaesthetic agent that can produce rapid smooth
anaesthesia induction and rapid recovery
(Hofmeister et al., 2008). The anaesthetic duration of propofol could be enhanced when
used in combination with ketamine hydrochloride (Van Natta and Rex, 2006). The drug
has been previously used in equines and produced rapid onset of action, short duration of

anaesthesia induction and prompt recovery.
Studies of combined propofol and alpha 2-agonist as xylazine or detomidine (Branson and
Gross, 1994) or benzodiazepine (Guit et al.,
1990) or ketamine (Minoru et al., 2004)
showed an additive anaesthetic effect. Premedication with either xylazine or detomidine
improved the quality of anaesthesia produced
by a single bolus of propofol (Mathews et al.,
1999).
The goal of the present study is to test the
anaesthetic effect of two selected drug combinations in dogs in order to identify the ideal
cocktail which leads to optimal anaesthesia
and minimal post-operative adverse effects.
MATERIALS AND METHODS
Animals
The study was performed in 10 Mongrel
dogs which were randomly divided into two
groups, five animals each. All experiments
were approved by the local animal ethics
committee. The animals were kept under the
same managemental and nutritional conditions during the anaesthetic trials. Food was
withheld for 12 hours and water for 2 hours
prior to induction of anaesthesia to avoid
vomiting and respiratory disorders. The dogs
were casted on lateral recumbancy, with head
slightly lower than the hind quarters. Respiratory rate, pulse rate and temperature of each
dog were recorded prior to the experiment.
Chemicals
The chemicals which were used in this
study are summarized in Table 1.

Table 1: Chemicals
Drugs
Atropine sulphate
0.1 %
Ketamine

Active ingredients
Atropine sulphate (1 mg/ml)

Company
Memphis, Cairo, Egypt

Ketamine HCl (50 mg/ml)

Neuril
Xyla-ject
Propofol-lipuro

Diazepam (5 mg/ml)
Xylazine HCl (20 mg/ml)
Diprivan (10 mg/ml)

Sigma-Tec Pharmaceutical
Industries, Egypt
Memphis, Cairo, Egypt
ADWIA,10th of Ramadan city, Egypt
B. Braun Melsungen, Germany
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Experimental design
The site of injection was clipped, shaved
and disinfected. Subsequently, a 20 gauge
catheter was inserted in the cephalic vein. The
anaesthetic compounds were administered in
order as illustrated in Table 2 and Figure 1.

Haematological analysis
For measurement of blood picture, blood
samples were collected in tubes pre-coated
with heparin to avoid blood coagulation. Subsequently, complete blood picture was analyzed using automatic blood cell counter
(Erma PCE 210 N, Japan).

Table 2: Composition, doses and time of administration of the anaesthetic combinations
Group
Combination
‘A’

Drug
Atropine sulfate
(0.1 %)
Xylazine HCl
Ketamine HCl
(5%)
Propofol

Combination
‘B’

Atropine sulfate
(0.1 %)
Diazepam
Ketamine HCl
(5%)
Propofol

Dose (mg/kg)
0.03 mg/kg
0.25 mg/kg
10.2 mg/kg
(until reaching the desired
onset of anaesthesia)
5 mg/kg (administered as intermittent bolus until reaching the
desired maintenance anaesthesia)
0.02 mg/kg
0.3 mg/kg
5.2 mg/kg
(until reaching the desired
onset of anaesthesia)
4 mg/kg
(administered as intermittent
bolus until reaching the desired
maintenance anaesthesia)

Time of administration
5 minutes prior to induction of anaesthesia
0 time
5 minutes following
xylazine administration
5 minutes following ketamine administration

5 minutes prior to induction of anaesthesia
0 time
5 minutes following diazepam administration
5minutesfollowing ketamine administration

Figure 1: Schedules of composition and administration time of the anaesthetic combinations
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Heart rate, respiratory rate, and body temperature:
The heart rate was measured via auscultation according to Ko et al. (2006). The respiratory rate was determined by visual observation of the thoracic motion per minute (Lemke
et al., 2002). The rectal temperature was
measured using a clinical thermometer.
RESULTS
Evaluation of the anaesthetic efficiency of
the designed drug combinations
Administration of combination ‘A’ (atropine, xylazine, ketamine and propofol) as illustrated in Figure 1 led to rapid onset, within
a minute after ketamine injection, and induction of anaesthesia in all dogs. The anaesthesia was maintained for approximately 29
minutes following propofol administration
(Table 3). A very smooth recovery and unaided standing was reached within 68 minutes
following the induction of anaesthesia. Combination ‘B’ (atropine, diazepam, ketamine
and propofol) was less efficient both in induction as well as maintaining of anaesthesia in
comparison to combination ‘A’. In addition,
there was variability on the onset of anaesthesia; three dogs showed rapid and smooth onset within a minute after ketamine administration. Whereas, mild (less alert but still active)
to moderate (drowsy, recumbent) sedation
was observed in other animals. However, induction of anaesthesia in all animals occurred
within approximately 14 minutes following
ketamine injection and maintained for approximately 23 minutes following the administration of a maintenance dose of propofol

(Table 3). A period of approximately 53
minutes was required for unaided standing
and smooth recovery.
Following xylazine, ketamine (combination ‘A’) injection, all dogs showed deep sedation; very drowsy and unable to walk. During the premedication and the induction
phases, all body reflexes were very sluggish
and the eyeballs were centrally located. Injection of ketamine leads to deep plane anaesthesia with good degree of muscle relaxation and
downward eyeball. Whereas, after propofol
administration deep anaesthesia was maintained with very good muscle relaxation (Table 4). Following injection of diazepam, ketamine (combination ‘B’), all dogs showed
moderate to deep sedation (very drowsy, recumbent and unable to walk) with complete
analgesia in 4 dogs and moderate analgesia in
one animal. After induction of anaesthesia
and during the maintenance period complete
analgesia was recorded in all dogs. With regard to the depth of anaesthesia, anal, pedal
and palpebral reflexes showed a slight depression in all dogs following administration of
the premedication of combination ‘B’. While
the swallowing and pupillary reflexes appeared normal. The eyeballs were ventromedially located only in three dogs. Good muscle relaxation was recorded in all dogs. After
injection of ketamine, deep plane of anaesthesia was achieved with good degree of muscle
relaxation. Following the administration of
propofol, deep anaesthesia was maintained
with very good muscle relaxation only in two
dogs and good relaxation in the other three
dogs (Table 4).

Table 3: Anaesthetic efficiency of the proposed combinations
Group
Combination ‘A’
Combination ‘B’

Onset of anaesthesia
(seconds)
45.53±0.90
39.66±2.53

Duration of
induction(min)

Duration of maintenance (min)

11.42±1.25
13±3.83

28.58±2.15
22±1.85

Values are means  SE
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Duration of
recovery
(min)
68±4.23
50.33±1.10
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+++

+++

+++

+++

central

-
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+--

+--

+--

+--

central
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15 min

3

---

---

---

---

30 min

3

---

---

---

---

Ventromedial
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eyeball

60 min

3

---

---

---

+--

0

+++

+++

+++

+++

central
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Good
Very
Good
Very
Good
-

2-3

+--

+--

+--

+--

central

Good

15 min

3

---

---

---

---

30 min

3

---

---

---

---

60 min

0-1

+++

++-

++-

+++

Ventromedial
rotated
eyeball
central

Very
Good
Very
Good
Good

After induction

After maintenance

After induction

Analysis of the possible adverse effects
following administration of the designed
drug combinations
In order to check whether there side effects develop following administration of the
drug combinations the following parameters
were analyzed:
Heart rate, respiratory rate and body
temperature
Administration of combination ‘A’ did
not lead to any significant alteration in heart
or respiratory rates as well as in the body temperature (Table 5). Following administration
of combination ‘B’ there was no significant
changes in the respiratory rate. In contrast, a
slight increase in the heart rate was recorded
directly after propofol administration (Table
5). In addition, the body temperature showed
non-significant decrease following induction
of anaesthesia, but after injection of propofol,

Eyeball position

Stage

0

Basal
Combination B

Body reflexes

Basal

After maintenance

Combination A

Group

Table 4: Influence of administration of the proposed drug combinations on sedation, analgesia, body
reflexes, eyeball position and muscles

the body temperature decreased significantly
and remained low along the observation period (Table 5).
Blood picture
There were non-significant changes in red
blood cells (RBCs) count and hemoglobin
(Hb) concentration following administration
of combination ‘A’. However, a significant
increase in lymphocytes, monocytes and
blood platelets was recorded. After administration of combination ‘B’, an increase on
RBCs count and Hb concentration was recorded. In addition, an initial elevation (during
the first 15 min) followed by suppression of
lymphocytes count was recorded. Whereas,
blood platelets as well as monocytes showed
elevation at all tested time periods (Tables 6
and 7).
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Table 5: Changes in heart rate, respiratory rate and body temperature following administration of the
anaesthetic combinations
Stage

Heart rate

Respiratory rate

Body temperature

Basal

76.33±1.10

22.33±1.10

38.30±0.26

After induction

78.67±1.58

23±0.36

38.15±0.12

15 min

77±0.33

21±0.90

37.05±0.10

30 min

77±0.58

22±0.95

37.15±0.15

60 min

76±0.58

22.17±1.05

37.66±0.12

97±.065

16.90±0.45

39.49±0.44

106.35±1.89

18±1.00

38.83±0.23

15 min

108±3.22

17.23±0.18

37.22±0.37

30 min

108±1.45

17.05±0.90

37.13±0.18

60 min

111±0.52

16.65±0.40

38.03±0.11

After maintenance

Combination A

Group

Basal

After maintenance

Combination B

After induction

Values are means  SE

WBCs
(103/ μl)

Platelets
(103/ μl)

HB
(gm/ dl)

Monocyte
(103/ μl)

RBCs
(106/ μl)

Lymphocyte
(103/ μl)

Table 6: Blood picture before and after administration of combination ‘A’

Base line

8.340.35

15.640.68

17.320.66

13.051.33

0.880.02

172.150.25

After
induction

8.110.24

15.340.36

16.600.17

17.221.02*

1.220.01*

178.500.35

15 min

7.740.48

14.830.47

16.29 0.42

16.410.25 *

0.990.03 *

186.060.97

30 min

7.580.31

14.480.88

16.17 0.27

15.570.32

0.940.01

189.410.53

60 min

8.280.18

16.530.36

16.680.45

15.820.35

0.930.02

182.950.57

After maintenance

Time

Data are means  SE. * p<0.05
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HB
(g m/ dl)

WBCs
(103/ μl)

Lymphocyte
(103/ μl)

Monocyte
(103/ μl)

Platelets
(103/ μl)

Base line

7.050.50

14.240.09

18.480.17

17.231.45

1.030.03

138.670.89

After induction

7.880.07

14.950.20

19.340.19

18.290.24

1.220.02*

175.280.69*

15 min

8.140.11

15.150.11

19.100.45

18.550.05

1.350.03*

205.350.31*

30 min

7.300.01

14.760.11

17.540.54

16.760.21

1.440.01*

228.551.61*

60 min

6.760.1

14.170.21

17.260.22

16.150.01

1.560.02*

235.690.58*

After maintenance

Time

RBCs
(106/ μl)

Table 7: Blood picture before and after administration of combination ‘B’

Data are means  SE. * p<0.05

DISCUSSION
An ideal balanced anaesthesia produces
sleep, amnesia, analgesia and muscle relaxation with no or minimal adverse effects (Morton, 1989). In order to induce anaesthesia in
dogs, sedative and analgesic drugs should be
given prior to administration of the anaesthetic compounds (Enouri et al., 2008). The
use of these pre-anaesthetics possesses several advantages in terms of decreasing anxiety, reducing the dose of the anaesthetic
drugs, providing analgesia during the subsequent surgery or diagnostic procedure and
leads to smooth induction and recovery from
anaesthesia (Enouri et al., 2008). In the present study, we designed two-anaesthetic combinations and compared their anaesthetic efficacy in Mongrel dogs, aiming at reaching optimal anaesthesia with minimal post-operative side effects. Intravenous injection of
combination ‘A’ (atropine, xyalzine, ketamine and propofol) leads to rapid onset and

induction of anaesthesia which was maintained for approximately 29 minutes following propfol administration. This was associated with very good muscle relaxation during
the entire anaesthetic period. The use of ketamine alone is already known to possess disadvantages including increased muscular tone
and fast recovery of animals (Hall et al., 2001;
Seliskar et al., 2007). The present results revealed that the additives which were used
here in combination with ketamine allowed
overcoming these limitations. Sinclair (2003)
reported that, using α2-adrenoceptor agonist,
e.g. xylazine, in combination with ketamine
leads to sedation, analgesia and muscle relaxation in dogs. Furthermore, Waelbers et al.
(2009), Short and Bulfalari (1999) and Stoelting (1999) reported that, combined administration of propofol and ketamine helps to
prolong the period of surgical tolerance; in
addition to the sedative and hypnotic properties. Approximately 68 minutes after anaesthesia induction all dogs showed very smooth
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recovery, without any apparent undesired effects. These results are in agreement with Muhammad et al. (2009); Andreoni and Lynne
Hughes (2009) and Dyson (2007). However,
it should be considered that the time of recovery may depend on the dose of propofol.
In contrast to combination ‘A’, combined
administration of atropine, diazepam, ketamine and propofol (combination ‘B’) was less
efficient in terms of anaesthesia induction and
maintenance and also showed individual variability. The induction of anaesthesia required
approximately 14 minutes after ketamine injection and maintained for approximately 23
minutes after propofol administration. These
results are in agreement with Hall et al. (2001)
and Rankin (2002) who reported that the sedative and hypnotic effects of diazepam are
minimal or absent in dogs. Another reason
why diazepam is not used to control seizure in
dogs is that the body develops tolerance very
quickly. In most dogs, tolerance is observed
within a week of starting diazepam treatment
(Boothe, 2016).
In order to check the possible adverse effects following administration of both combinations, heart rate, respiratory rate and body
temperature were measured before as well as
at different stages after drug injections. After
administration of combination ‘A’, there were
no significant changes in these parameters.
However, several reports showed that propofol injection is associated with dose-dependent respiratory depression (Sano et al., 2003;
Covey-Crump and Murison, 2008). Other
studies reported that combined administration
of ketamine and propofol helps to prevent the
respiratory disorders associated with propofol
injection alone (Muhammed et al., 2009). In
contrast, after administration of combination
‘B’ the heart rate and the body temperature
were significantly compromised. The significant increase in heart rate might be due to
panic produced by diazepam as a result of
muscle relaxation which was already suggested by Marntell and Nyman (1996), Koshy
et al. (2003) and Davison et al. (2007). Furthermore, administration of combination ‘B’

was associated with compromised blood picture. Plumb and Pharm (1999) reported that
propylene glycol in diazepam formulation
may cause cardiotoxicity in small animals in
case of rapid intravenous injection and sometimes associated with pain during administration. On contrary, Haskins et al. (1986) reported that, when xylazine was administered
in combination with ketamine in dogs, this resulted in significantly reduced cardiovascular
disturbances. The hematology results revealed no significant alterations after administration of combination ‘A’. However, the
health state of the animal, the age as well as
the dose of the anaesthetic agent may strongly
influence the blood parameters (Fayyaz et al
2009; Ferreira et al 2015; Amal et al., 2015).
In conclusion, the present study demonstrates that combined administration of atropine, xylazine, ketamine plus propofol at
specified time and doses leads to optimal anaesthesia in dogs with minimal post-operative
side effects.
REFERENCES
Amal A, Shaaban M, Faisal A, Nahed Saleh T. Comparative studies on some anaesthetic regimens in dogs.
Experimental and clinical study (pp 222-7). Sadat:
University of Sadat City, Faculty of Veterinary Medicine, 2015.
Andreoni V, Lynne Hughes JM. Propofol and fentanyl
infusions in dogs of various breeds undergoing surgery. Vet Anaesth Analg. 2009;36:523-31.
Boothe DM. Anticonvulsants and other neurologic
therapies in small animals. In: Bill RL. Clinical pharmacology and therapeutics for veterinary technicians
(pp 202-8). 4th ed. St. Louis, MI: Elsevier, 2016.
Branson KR, Gross ME. Propofol in veterinary medicine. J Am Vet Med Assoc. 1994;204:1888-90.
Clarke KW, Trim CM. General pharmacology of the
injectable agents used in anaesthesia. In: Clarke KW,
Trim CM: Veterinary anaesthesia. 11th ed. (pp 135-53).
Amsterdam: Elsevier, 2014.
Covey-Crump GL, Murison PJ. Fentanyl or midazolam
for co-induction of anaesthesia with propofol in dogs.
Vet Anaesth Analg. 2008;35:463-72.

777

EXCLI Journal 2017;16:770-779 – ISSN 1611-2156
Received: March 23, 2017, accepted:May 03, 2017, published: May 22, 2017

Davison KE, Hughes JM, Gormley E, Lesellier S, Costello E, Corner LA. Evaluation of the anaesthetic effects of combinations of ketamine, medetomidine, romifidine and butorphenol in European badgers (Meles
meles). Vet Anaesth Analg. 2007;34:394-402.

Lemke KA, Runyon CL, Horney BS. Effects of preoperative administration on anesthetic requirement and
signs of postoperative pain in dogs undergoing elective
ovariohysterectomy. J Am Vet Med Assoc. 2002:22:
1268-75.

Dyson D. Induction & maintenance of general anesthesia. In: Mathews KA (ed). Veterinary emergency critical care manual (pp 114-6). 2nd ed. Lifelearn Publishers, 2007.

Marntell S, Nyman G. Effects of additional premedication on romifidine and ketamine anaesthesia in horses.
Acta Vet Scand. 1996;10:315-25.

Enouri SS, Kerr CL, McDonell WN, Dyson DH. Cardio pulmonary effects of anesthetic induction with thiopental, propofol, or a combination of ketamine hydrochloride and diazepam in dogs sedated with a combination of medetomidine and hydromorphine. Am J Vet
Res. 2008;69:586-95.
Fayyaz S, Kerr CL, Dyson DH, Mirakhur KK. The cardiopulmonary effect of anesthetic induction with Ketamine - diazepam in hypovolemic dog. Vet Anaesth
Analg. 2009;36:110-23.
Ferreira JP, Dzikiti TB, Zeiler GE, Buck R, Nevill B,
Gummow B, et al. Anaesthetic induction and recovery
characteristics of a diazepam-ketamine combination
compared with propofol in dogs. J South Afr Vet Assoc. 2015;86:1258.
Guit JM, Koning HM, Coster MI, Niemeijer RP,
Mackie DP. Ketamine as analgesic for total intravenous anaesthesia with propofol. Anaesthesia. 1990;46:
24-7.
Hall LW, Clarke KW, Trim CM. Principles of sedation, analgesia and premedication. In: Hall LW, Clarke
KW, Trim CM: Veterinary anaesthesia, 10th ed. (pp 75112). London: Saunders, 2001.
Haskins SC, Farver TB, Patz JD. Cardiovascular
changes in dogs given diazepam and diazepam-ketamine. Am J Vet Res. 1986;47:795-8.
Hofmeister EH, Williams CO, Braun C, Moore PA.
Propofol versus thiopental effects on peri-induction intraocular pressures in normal dogs. Vet Anaesth Analg.
2008;35:275-81.
Ko JCH, Payton ME, White AG, Galloway DS, Inoue
T. Effects of intravenous diazepam or microdose medetomidine on propofol-induced sedation in dogs. J
Am Anim Hosp Assoc. 2006;42:18-27.
Koshy TA, Mahabala TH, Srikantu J, Sanmanthi S.
Thiopentone midazolam mixture as an induction agent
for general anaesthesia on "in patients". Ind J Anaesth.
2003;47:129-33.

Mathews NS, Hartsfield SM, Hague B, Carroll GL,
Short CE. Detomedine-propofol anaesthesia for abdominal surgery in horses. Vet Surg. 1999;28:196-201.
Minoru O, Kazuomi O, Kazutaka M, Yataka M. Propofol-ketamine anaesthesia for internal fixation of fractures in race horses. J Vet Med Sci. 2004;66:1433-6.
Morton NS. Total intravenous anaesthesia (TIVA) in
paediatrics: advantages. Paediatr Anaesth.1989;8:18994.
Muhammad N, Zafar MA, Muhammad G, Masood
MZ, Manzoor A, Sarfaraz I. Comparative anaesthetic
efficacy of propofol. Thiopental sodium and combination of propofol with ketamine hydrochloride in dogs.
Pakistan. Vet J. 2009;29:11-5.
Plumb DC, Pharm D. Diazepam. In: Plumb C: Plumb’s
veterinary drug handbook. 3rd ed. (pp 228-31). Ames,
IA: Wiley-Blackwell, 1999.
Rankin DC. Tranquilizers. In: Greene SA (ed.): Veterinary anaesthesia pain management secrets (pp 87-90).
Philadelphia, PA: Hanley & Belfus, 2002.
Sano T, Nishimura R, Mochizuki M, Hara Y, Tagawa
M, Sasaki N. Clinical usefulness of propofol as anesthetic induction agent in dogs and cats. J Vet Med Sci.
2003;65:641-3.
Seliskar A, Nemec A, Roskar T, Butinar J. Total intravenous anesthesia with propofol / Ketamine in spontaneously breathing dogs premedicated with medetomidine. Vet Record. 2007;160:85-91.
Short CE, Bulfalari A. Propofol anaesthesia. Vet Clin
North Am Small Anim Pract. 1999;29:747-78.
Sinclair MD. A review of physiological effects of α2–
agonists related to clinical use of medetomidine in
small animal practice. Can Vet J. 2003;44:885-97.
Stoelting RK. Pharmacology and physiology in anaesthetic practice. 3rd ed. (pp 140-223). Philadelphia; PA:
Lippincott & Wilkins, 1999.

778

EXCLI Journal 2017;16:770-779 – ISSN 1611-2156
Received: March 23, 2017, accepted:May 03, 2017, published: May 22, 2017

Thurmon JC, Short CE. History and overview of veterinary anaesthesia. In: Tranquilli WJ, Thurmon JC,
Grimm KA (eds). Lumb & Jones veterinary anesthesia
and analgesia. 4th ed. (pp 3-6). Oxford: Blackwell,
2007.
Van Natta ME, Rex DK. Propofol alone titrated to deep
sedation versus propofol in combination with opioids
and/or benzodiazepines and titrated to moderate sedation for colonoscopy. Am J Gastroenterol. 2006;101:
2209-17.

Waelbers T, Vermoere P, Polis I. Total intravenous anesthesia in dogs. Vlaams Dinergeneeskundig Tijdschr.
2009;78:160-9.
White PF, Ham J, Way WL, Way, Trevor AJ. Pharmacology of ketamine isomers in surgical patients. Anaesthesiology. 1980;52:231-9.

779

