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Abstract
Objectives: To evaluate if epidural administration of xylazine could decrease the
effective dose of intravenous ketamine for maintenance of general anesthesia in
laparoscopic procedures and assessment of related complications during anesthesia.
Design: Experimental Study.
Animals: 20 Female dogs with 21.0 ± 3.0 kg weight and 18.0 ± 1.2 months age.
Material and methods: Animals randomly divided into two groups (n=10). All
dogs premedicated with acepromazine. Anesthesia induced by combination of
ketamine and diazepam. In one group xylazine injected epidurally then all of them
spayed by same laparoscopic method and repeated doses of ketamine for
maintenance of anesthesia. Cardiopulmonary parameters such as SpO2 and ETCO2
during operation were recorded.
Results: There were no significant differences in weight and age between two
groups. Mean of ketamine administration in group 1 was 640 mg and in group 2
(have epidural administration of xylazine) was 270 mg.
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Conclusions and Clinical Relevance: Data analysis showed that epidural
administration of xylazine, decreases the amount of ketamine needed to maintain
anesthesia (P<0.05) with no significant difference in cardio-pulmonary parameters
during laparoscopic operation. Epidural injection of Xylazine could be used as a
concurrent medication in general anesthesia without complication. Analgesic effects
of xylazine decreased the use of ketamine (P<0.05) by repeated dose based on intra
operative pain reflex during anesthesia.
Key words: Epidural anesthesia, laparoscopy, dog.

Introduction
The mechanism of action of alpha-2 receptors is mainly through their agonist activity at
presynaptic alpha-2 adrenergic receptors that results in decrease in release of norepinephrine
from adrenergic nerve terminals in CNS and periphery. This causes sedation, decreased
sympathetic activity, analgesia, and hypotension.1 Among the alpha-2 agonists, medetomidine
and xylazine are the most commonly used in small animal practice 1. Their cardiovascular
effects include, initial transient hypertension followed by prolonged hypotension (biphasic
changes), bradycardia, second degree atrioventricular block, and decreased cardiac output, 1, 2
and their respiratory effects include decreased respiratory rate, with a variable effect on tidal
volume (at clinically practical dose it is of minor concern).1 Other effects of this groups that
may have clinical importance are: increasing blood glucose level, decreasing intestinal
motility, increasing urine production, increasing uterine contractions which may lead to
premature delivery or abortion, and inducing of vomiting.3 One of the main benefits of using
alpha-2 agonists is to decrease the induction dose of anesthetic agents to reduce their side
effects. Today, using of these agents during and post anesthetic period became popular to
control complications during anesthesia and improve quality of recovery.1, 4 Routes of
administration for alpha-2 agonists had been studied in many researches. Epidural
administration were used first in dairy cattle with combination of lidocaine and then tried with
other drugs in horses.5, 6, 7 Epidural anesthesia in other animals was not approved as a sole
method for painful surgical operation, but it is used as a concurrent method for pain
management especially in combination with those anesthetic agents which has less analgesic
activity.8, 7 It has been shown that epidural administration of xylazine has sparing action on
isoflurane anesthetic requirements.9
In small animal practice, the intravenous and inhalation anesthesia is the commonest methods
for intra and postoperative analgesia. The preoperative alleviation of pain is entirely depends
on analgesic properties of premedication drugs and intravenous and inhalation agents, used
for premedication and maintenance of the anesthesia.2, 10
Generally, these methods provide a minimal postoperative analgesia. The epidural
administration of local anesthetic drugs with opioids or alpha2-adrenergic agonists provide an
excellent intra- and post-operative analgesia.3, 4The main purpose of this evaluation is to
determine the effects of epidural xylazine on quality of anesthesia during laparoscopic method
for ovariohysterectomy in dogs.
Material and Methods
Twenty female mixed breed dogs were chosen and prepared for an experimental procedure.
The average of weight was 21.0 ± 3.0 kg and the average of age was recorded 18.0 ± 1.2
months .Clinical and blood biochemical examinations before operation did not show any sign
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of diseases or disturbances. All experiments were performed according to European Animal
Care Committee guidelines. Dogs spayed by laparoscopic method as elective procedures with
no technical complications. They randomly divided into two groups (n=10). In all dogs
acepromazine (KELA Laboratoria NV. Hoostraten/Belgium) (0.05 mg/kg) administrated by
intramuscular route as premedication. Induction of anesthesia accomplished by intravenous
injection of ketamine (10 mg/kg) (alfasan. Woerden-Holland) and Diazepam (Dr. Amidi Ins.
Iran) (0.2 mg/kg). For maintenance of anesthesia repeated injection of ketamine (5 mg/kg)
where used following sudden increase in heart and respiratory rates and pattern during
anesthesia. In group two injection of xylazine (alfasan. Woerden-Holland) (0.25 mg/kg) in
epidural space after induction of anesthesia was performed. The area above the epidural space
was shaved and aseptically prepared with povidone-iodine 10%. The lumbosacral interspace
was identified through iliac crests and the processes of last lumbar (L7) and the first sacral
(S1) vertebra. It was palpated in both directions (cranially and caudally) moving the fingers
over the spinous processes of L6-L7 and S1-S2. The needle (20 gauge, 3.8 cm length) was
inserted perpendicularly to the skin in the deepest place (in the middle between L7 and S1)
between both spinous processes. All epidural injections were performed by an experienced
anesthesiologist. Placement of the spinal needle was confirmed by a loss of resistance to
injection of air or saline, lack of aspirate from the needle and lack of resistance to injection.
In group one the same amount of normal saline was administered epidurally. At the end of the
operation the whole amount of ketamine that administered during the operation was
determined.
All animals were treated post operatively with cefazoline (25mg/kg-every 8 hours-5 days-IM)
and ketoprofen (2 mg/kg, IV, q12h).
Amount of ketamine used for each group prior and during the surgical intervention, was
calculated.
The following parameters were monitored: temperature, heart rate, respiratory rate, saturation
of hemoglobin oxygen and end tidal carbon dioxide. The recording of these parameters
accomplished by a pulseoxymeter (Envitec-Germany) and a capnometer (Envitec- Germany),
in all dogs, every 10 minutes from 10 minutes before beginning the operation till complete
recovery from anesthesia.
Data were compared between epidural and nonepidural treatments. Significant difference was
observed with one-way analysis of variance using SPSS (SPSS Inc., Chicago, IL, USA).
Results
Ten mg/kg ketamine was administered i.v. for induction of anesthesia in all dogs. In group
one which had no epidural xylazine administration, the repeated ketamine injection for
maintenance of anesthesia showed larger volume in comparison with group two (640 mg
versus 270 mg). The statistical analysis showed significance of this difference (P = 0.012)
(Fig. 1). At time points no significant differences over time were observed between the two
groups in heart rate evaluation, also in respiratory rate there were no significant differences (P
> 0.05).
Results of end tidal CO2 measurements did not show sever hypoventilation during anesthesia
in both groups. Comparison of these data between groups also did not show any significant
difference (P > 0.05) (Fig. 2).
Mean of hemoglobin saturation measurements in two groups did not show any significant
difference (P > 0.05). But in specific time intervals, statistical comparisons detected a
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significant decrease in hemoglobin saturation in group two at 40 minute point after induction
which did not extended more during anesthesia ( P=0.028) (Fig. 3).
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99

Group I : NonEpidural

97

Group II : Epidura

95
93
91
89
87
85
0

10

20

30

40

50

60

Tim e (Minute)

Figure 3. Mean of oxyhemoglubin saturation in two groups during anesthesia
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Discussion
Epidural injection of alpha 2-adrenergic agonists have a comprehensive history in large
animal medicine , especially in dairy cattle and mare as a sole method or in combination with
other analgesic or local anesthetic agents.11, 8, 7 Combination of alpha2-adrenergic agonists
with opioids to extension of analgesic effect with concurrent sedation where considered in
small animal pain management as well as other combination of opioids and alpha2-adrenergic
for moderate anesthetic combination protocol e.g., neuroleptic analgesia.5, 12 Many researches
on laboratory animals indicate that the epidural co-administration of alpha 2-adrenergic
agonists and an opioid would be effective for experimentally pain management due to mimic
the effect of descending antinociceptivefibers originating in the spinal cord which utilize
norepinephrine as a terminal neurotransmitter, thus providing a potential binding site for the
alpha2-adrenergic agonists.2, 4
This antinociceptive mechanism results in inhibition of the rostral transmission of nociceptive
impulses at synapses between peripheral fibers and ascending fibers in the dorsal horns by
hyperpolarization of presynaptic membranes and inhibition of neurotransmitter release 13 as
well as via postsynaptic inhibition of rostral transmission. 4
Intravenous anesthesia using repeated injection of ketamine is an old version of continues
infusion of ketamine which is used in animal laboratory research centers for short time
procedures in substitution of inhalation and total intravenous anesthesia facilities to decrease
time and equipment due to common economic problems.3, 1 In this method, combination of
ketamine and diazepam provide a rapid and smooth induction and the repeated injection of
ketamine for maintenance of anesthesia is depended on the response of dogs to surgical
stimulation.3, 10, 14 Since somatic analgesic effect of ketamine is poor and does not provide
good visceral analgesia, it is necessary to use in combination with an analgesic agent.
However this problem could be solved by premedication by opioid premedication or an alph2
agonist, but using epidural anesthetic method could control side effect of short term
dissociative agents for such these procedures.2, 3, 1
In abdominal cavity or laparoscopic operation which visceral analgesia is important, when
ketamine is used for short term surgeries, epidural anesthesia is useful for pain management
and decrease in ketamine side effects.5, 1, 14 The epidural administration of xylazine in
combination with i.v. administration of ketamine was experimentally used for general
anesthesia in this study. As results determined, the epidural injection of xylazine could
decrease intravenous repeated dose of ketamine due to antinociceptive mechanism of xylazine
and it may contributed to the analgesic effect of epidural administration of xylazine which
was detected in several past studies.2, 6, 4 It was determined that use of xylazine as an
intramuscular premedication make a mild analgesic effect and could decrease the ketamine
volume for induction of anesthesia.5, 1 Also similar researches published about other alpha 2
agonists which could decrease maintenance dose of propofol during anesthesia and even
could be effective on minimum alveolar concentration of inhalation anesthetic such as
halothane.2, 1, 15 A similar study about combination of epidural xylazine and intravenous
propofol showed that, xylazine not only can alleviate propofol volume , but also could make
better recovery and lessens extubation time , which was not evaluated in our study. 15
Although intramuscular and intravenous administration of xylazine causes bradycardia but no
significant decrease in heart rate detected in this study. It would be contributed to
sympathomimetic effects of ketamine that induce tachycardia and overlap with xylazine
effects on heart rate. Also any significant difference between respiratory rate in two groups
was not detected. Because ketamine increase respiratory rate and tidal volume in dogs, but
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xylazine make a mild depression in respiratory rate which was not seen in this study. Changes
in hemoglobin saturation were the same at minute 40 of anesthesia between groups which was
predictable because of the same anesthetic conditions and surgical procedures. End Tidal
carbon dioxide measurement is an important parameter in anesthesia monitoring of
laparoscopic procedures which carbon dioxide gas used for insufflations of abdominal cavity.
In this study significant differences did not observed between groups and no sever
hypoventilation detected.
In conclusion according to data analysis of this study, use of epidural xylazine did not make
critical cardiopulmonary effects during induction and maintenance of anesthesia with
ketamine and minimized the ketamine side effect by decreasing its dose.
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ﭼﻜﻴﺪه:
اﺛﺮ ﺗﺠﻮﻳﺰ اﭘﻲدورال زاﻳﻼزﻳﻦ ﺑﺮ ﻛﺎﻫﺶ ﻛﺘﺎﻣﻴﻦ ﻣﻮرد ﻧﻴﺎز ﺑﻴﻬﻮﺷﻲ
در ﺑﺮداﺷﺖ رﺣﻢ و ﺗﺨﻤﺪان ﺑﻪ روش ﻻﭘﺎروﺳﻜﻮﭘﻲ در ﺳﮓ
ﺣﺴﻴﻦ ﻋﺎﺷﻖ ،1ﻣﻴﺮ ﺳﭙﻬﺮ ﭘﺪرام ،*2ﻣﺤﺒﻮﺑﻪ ﻋﺒﺪي ،1ﻣﺤﻤﺪ اﺑﺮﻛﺎر ،3ﻣﺤﻤﺪ ﺣﺠﺎزي

4

6

ﻣﺤﻤﺪ ﻣﺤﺴﻦ ﻣﻐﺎري ،5ﺟﻼل رﺿﺎﻳﻲ،6ﺣﺴﻦ ﺗﻮﻛﻠﻲ

 1ﻣﺮﻛﺰ آﻣﻮزش ﺟﺮاﺣﻲ اﻧﺪوﺳﻜﻮﭘﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﺗﻬﺮان ،ﺗﻬﺮان ،اﻳﺮان
 2ﮔﺮوه ﻋﻠﻮم درﻣﺎﻧﮕﺎﻫﻲ ،داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﻳﺮان.
 3ﮔﺮوه ﻋﻠﻮم درﻣﺎﻧﮕﺎﻫﻲ ،داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه آزاد اﺳﻼﻣﻲ ،واﺣﺪ ﻛﺮج ،ﻛﺮج ،اﻳﺮان
 4ﮔﺮوه ﻋﻠﻮم ﺣﻴﻮاﻧﻲ ،داﻧﺸﻜﺪه ﻛﺸﺎورزي ،داﻧﺸﮕﺎه آزاد اﺳﻼﻣﻲ ،واﺣﺪ ﺧﺮم آﺑﺎد
 5دﺑﻴﺮ اﻧﺠﻤﻦ ﺑﻲ اﺧﺘﻴﺎري ادرار ،ﺗﻬﺮان ،اﻳﺮان
 6اﺳﺘﺎدﻳﺎر ﺑﺨﺶ ﺟﺮاﺣﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﺗﻬﺮان ،ﺗﻬﺮان ،اﻳﺮان
ﻫﺪف -اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ ﻣﻨﻈﻮر ﺑﺮرﺳﻲ اﺛﺮ ﺗﺠﻮﻳﺰ اﭘﻲ دورال زاﻳﻼزﻳﻦ ﺑﺮ ﻣﻴﺰان ﻛﺘـﺎﻣﻴﻦ ورﻳـﺪي ﻣـﻮرد ﻧﻴـﺎز ﺑـﺮاي ﺑﻴﻬﻮﺷـﻲ ﻋﻤـﻮﻣﻲ در
ﺟﺮاﺣﻲ ﻫﺎي ﻻﭘﺎروﺳﻜﻮﭘﻴﻚ و ارزﻳﺎﺑﻲ ﭘﻴﭽﻴﺪﮔﻲ ﻫﺎي اﺣﺘﻤﺎﻟﻲ ﺣﻴﻦ ﻋﻤﻞ ،ﺑﻪ اﻧﺠﺎم رﺳﻴﺪ.
ﻧﻮع ﻣﻄﺎﻟﻌﻪ -ﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑﻲ.
ﺣﻴﻮان ﻣﻮرد ﻣﻄﺎﻟﻌﻪ 20 -ﺳﮓ ﻣﺎده ﺑﺎ وزن 21±3ﻛﻴﻠﻮﮔﺮم و ﺳﻦ  18±1/2ﻣﺎه.
ﻣﻮاد و روش ﻛﺎر -ﺣﻴﻮاﻧﺎت ﺑﻄﻮر ﺗﺼﺎدﻓﻲ ﺑﻪ دو ﮔﺮوه  10ﺗﺎﻳﻲ ﺗﻘﺴﻴﻢ ﺷﺪﻧﺪ .ﺑﻪ ﻋﻨﻮان داروي ﭘﻴﺶ ﺑﻴﻬﻮﺷﻲ اﺳﭙﺮوﻣﺎزﻳﻦ ﺑﻪ ﺣﻴﻮﻧـﺎت
ﺗﺠﻮﻳﺰ ﺷﺪ .ﺳﭙﺲ اﻟﻘﺎ ﺑﻴﻬﻮﺷﻲ ﺑﺎ ﺗﺠﻮﻳﺰ ﻛﺘﺎﻣﻴﻦ ﺑﻪ ﻫﻤﺮاه دﻳﺎزﭘﺎم ﺑﻪ اﻧﺠﺎم رﺳﻴﺪ .در ﻳﻚ ﮔﺮوه زاﻳﻼزﻳﻦ ﺑﺼﻮرت اﭘﻴﺪورال ﺗﺠـﻮﻳﺰ ﺷـﺪ.
ﺳﭙﺲ در ﺗﻤﺎم ﺣﻴﻮاﻧﺎت ﻋﻤﻞ ﺑﺮداﺷﺖ رﺣﻢ و ﺗﺨﻤﺪان ﻫﺎ ﺑـﺎ ﻳـﻚ روش ﻻﭘﺎروﺳـﻜﻮﭘﻴﻚ ﻳﻜﺴـﺎن ﺻـﻮرت ﭘـﺬﻳﺮﻓﺖ .ﺑـﺮاي ﻧﮕﻬﺪاﺷـﺘﻦ
ﺑﻴﻬﻮﺷﻲ از ﺗﻜﺮار ﺗﺠﻮﻳﺰ ﻛﺘﺎﻣﻴﻦ اﺳﺘﻔﺎده ﺷﺪ .رﻓﻠﻜﺲ ﻫﺎ ي ﭘﻠﻜﻲ و ﻗﺮﻧﻴﻪ اي و ﭘﺎراﻣﺘﺮﻫﺎي ﻗﻠﺒﻲ-ﺗﻨﻔﺴﻲ ﻣﺎﻧﻨـﺪ اﺷـﺒﺎع ﻫﻤﻮﮔﻠـﻮﺑﻴﻦ از
اﻛﺴﻴﮋن ) (SpO2و  ETCO2در ﻃﻲ ﺟﺮاﺣﻲ ﺛﺒﺖ ﺷﺪﻧﺪ.
ﻧﺘﺎﻳﺞ -ﺳﮓ ﻫﺎي ﻣﻮرد اﺳﺘﻔﺎده در اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺗﻔﺎوت ﻣﻌﻨﻲ داري از ﻧﻈﺮ وزن وﺳﻦ ﻧﺪاﺷﺘﻨﺪ .ﻣﺘﻮﺳﻂ ﻣﺼﺮف ﻛﺘـﺎﻣﻴﻦ در ﺳـﮓ ﻫـﺎي
ﮔﺮوه  1در ﻣﺠﻤﻮع  640ﻣﻴﻠﻲ ﮔﺮم ﺑﻮد و در ﺳﮓ ﻫﺎي ﮔﺮوه ) 2ﮔﺮوﻫﻲ ﻛﻪ در آﻧﻬﺎ ﺗﺠﻮﻳﺰ اﭘﻲ دورال زاﻳﻼزﻳـﻦ اﻧﺠـﺎم ﻣـﻲ ﺷـﺪ( 270
ﻣﻴﻠﻲ ﮔﺮم.
ﻧﺘﻴﺠﻪ ﮔﻴﺮي -ﺗﺤﻠﻴﻞ داده ﻫﺎ ﻧﺸﺎن داد ﻛﻪ ﺗﺠﻮﻳﺰ زاﻳﻼزﻳﻦ ﻣﻴﺰان ﻛﺘﺎﻣﻴﻦ ﻣﻮرد ﻧﻴﺎز ﺑﺮاي ﻧﮕﻬﺪاري ﺑﻴﻬﻮﺷـﻲ را در ﺳـﮓ ﻫـﺎي ﻣـﻮرد
ﻣﻄﺎﻟﻌﻪ ﻛﺎﻫﺶ ﻣﻲ دﻫﺪ ،ﺑﺪون اﻳﻨﻜﻪ اﺛﺮ ﻣﻌﻨﻲ داري ﺑﺮ ﭘﺎراﻣﺘﺮﻫﺎي ﻗﻠﺒﻲ-ﺗﻨﻔﺴﻲ داﺷﺘﻪ ﺑﺎﺷﺪ .ﻣﻲ ﺗﻮان از ﺗﺠـﻮﻳﺰ ﻫﻤﺰﻣـﺎن اﭘـﻲ دورال
زاﻳﻼزﻳﻦ ﺑﺎ ﺑﻴﻬﻮش ﻛﻨﻨﺪه ﻫﺎي ﻋﻤﻮﻣﻲ ﺑﺮاي ﻛﺎﻫﺶ ﻣﻴﺰان داروي ﺑﻴﻬﻮش ﻛﻨﻨﺪه ﻋﻤﻮﻣﻲ ﻣـﻮرد ﻧﻴـﺎز ﺑـﺪون اﻳﺠـﺎد ﭘﻴﭽﻴـﺪﮔﻲ ﺧﺎﺻـﻲ
اﺳﺘﻔﺎده ﻛﺮد .اﺛﺮات ﺑﻲ درد ﻛﻨﻨﺪه زاﻳﻼزﻳﻦ ﻣﻲ ﺗﻮاﻧﺪ ﻣﻴﺰان ﻧﻴﺎز ﺑﻪ ﻛﺘﺎﻣﻴﻦ را در ﻃﻲ ﺑﻴﻬﻮﺷﻲ ﻋﻤﻮﻣﻲ ﻛﺎﻫﺶ دﻫﺪ.
ﻟﻐﺎت ﻛﻠﻴﺪي -ﺑﻲ ﺣﺴﻲ اﭘﻲ دورال ،ﻻﭘﺎروﺳﻜﻮﭘﻲ ،ﺳﮓ.
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