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results suggest that metoclopramide can be used as an
adjuvant to improve acupuncture analgesia with an
unclear mechanism (21). In 1992 Ganta et al, reported
the equal analgesic effects of lidocaine and
metoclopramide in prevention of pain caused by the
injection of propofol (5).

It is concluded that Metoclopramide, a frequently
prescribed antiemetic, can extend the duration of
epidural analgesia induced by lidocaine in
comparison to lidocaine alone. Nevertheless no
evidence was found to indicate its addition to
lidocaine can also speeds up the onset time of
analgesia or prolong the duration of flaccid paresis.
The combination of lidocaine and metoclopramide
can be recommended in case of no available opioid
drugs to enhance the efficacy of epidural analgesia
induced by lidocaine. Authors would like to sincere
thank to the Faculty of Veterinary Medicine and The
Young Researcher Club of Islamic Azad University,
Garmsar Branch for their kind collaboration and
support to conduct the experiment.
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Results
None of the animals during the study experienced

complication. Statistical analysis indicated that there
were not significant differences among means of
onset time of analgesia (OT), duration of flaccid
paresis (DFP) and duration of analgesia (DA) in first,
second and third injection within groups (p>0.05).
Statistical analysis showed that mean of onset time of
analgesia (OT) in group A (68.6±15.5 sec) was not
significantly different in comparison to group B
(45.8±17.1 sec) (p>0.05).  Although mean of duration
of flaccid paresis (DFP) was higher in group B
(29.2±11.5 min) compared to A(18.3±5.2 min) it was
not significantly different between groups (p>0.05).
Mean of duration of analgesia (DA) was significantly
higher in group B (39.1±16.2 min) compared to group
A(23.6±5.5 min) (p=0.018). Results are illustrated in
table 1. 

Table 1. Mean and standard deviation of the
measured variables after administration of drugs to
induce epidural analgesia

Discussion
Epidural analgesia can be performed in several

surgical and painful procedures in addition of the
ability to produce postoperative analgesia and
continuous pain relief in patients with chronic pain
such as patients with advanced stage of cancers,
intervertebral disk or neurologic problems. Rabbit
was used in the present experiment because reports
showed that rabbit is a suitable model for inducing
epidural block and evaluating sensory and motor loss
under standardized experimental conditions (10,15).

The procedure for lumbosacral epidural puncture in
ferrets and rabbits is similar to that described in
literature for dogs and cats, except that there is rarely
a definitive popping sensation when the
intervertebral ligaments are punctured at the time of
entry into the epidural space (6). We did not encounter
a problem during performing epidural analgesia,
since the method was examined before and the
injection site was carefully detected in cadaver. 

Although mean onset time of analgesia was higher
in the combination of metoclopramide and 2%
lidocaine in group B (45.8±17.1sec) it was not
significantly different from the one of 2% lidocaine
alone (p>0.05). There are reports that have mentioned
other combinations with lidocaine which can
improve its motor block activities. Komoda et al
reported 60 % extension of duration of flaccid paresis
by addition of deoxaconitine, a traditional opioid
agonist to alleviate pain, to lidocaine in comparison
to lidocaine alone (11). Doherty, et al, reported that
ionic complexes of local anesthetics such as lidocaine
with medium molecular weight hyaluronic acid
formulations can prolong loss of weight bearing
twofold in local anesthesia in rabbit (4). 

Mean of duration of analgesia was significantly
increased when metoclopramide (p=0.018) was
added to lidocaine in group B. This highlights the
facts that metoclopramide has analgesic effects.
Although the analgesic properties of the popular
antiemetic, metoclopramide, have been
demonstrated since several years ago, it's mechanism
of action is still controversial (2, 17). There are some
reports that show its analgesic effect was reduced by
naloxone suggesting an opioid involvement of
metoclopramide (17). In contrast that it did not alter
the antinociceptive effects of morphine that suggests
a lack of interaction between opioids and
metoclopramide (20). Also there are reports of a
relationship between serum levels of prolactin and
analgesia produced by metoclopramide (12,13).
Synergism between metoclopramide and electro
acupuncture analgesia was described by Xu et al. He
declared that patients having taken metoclopramide
reported better analgesic effect during
thyroidectomy under acupuncture anesthesia. The

Group A
2% Lidocaine

Group B 
Combination of 2%

lidocaine and
metoclopramide 

Onset time (sec) 68.6±15.5a 45.8±17.1a

Duration of flaccid
paresis (min) 18.3±5.2b 29.2±11.5b

Duration of
analgesia (min) 23.6±5.5 39.1±16.2

The measured variables in groups with the common superscripts
were not significantly different from each other at the 0.05
significance level.
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Introduction
Epidural block, a form of regional anesthesia, is

probably the most useful method to control
postoperative pain after many surgical and painful
procedures specially in abdominal surgeries (7). It's
efficacy in producing loss of pain and sensation have
been demonstrated in 1912 by a German physician by
injecting drugs into the epidural space. After
lidocaine was introduced in veterinary practice in
1944, it became a popular drug to induce epidural
analgesia. Since then variety of drugs and their
combinations have been reported in human and
veterinary literature to induce epidural analgesia
alone or adjunct to other methods of anesthesia for
abdominal and perineal surgeries, obstetric
manipulations and cesarean section, tail amputation
and rear limb surgeries. It is also used to produce
postoperative analgesia and relieve pain in patients
with chronic pain. In spite of described advantages of
epidural analgesia, it is not widely used in small
animal practice. This may due to the fact that some
surgeons are not fully familiar with the technique or
they prefer one venous puncture to induce analgesia
(8,10). 

In clinical studies, successful epidural analgesia
by administration of other non-opioid drugs like
ketamine, deroperidol, clonidine, xylazine and
metoclopramide have been stated (1,7,16,19).  There
are many reports describing analgesic effects of
metoclopramide, a potent dopamine receptor
antagonist, that is primarily used to treat nausea and
vomiting. Significant analgesic properties of
metoclopramide have been demonstrated by many
authors since 19867. Also its analgesic effects have
been described in specific surgeries like prosthetic
hip surgery, knee arthroscopy (2,13,14,17,18).
Derbent in 2005 showed that preoperative
administration of metoclopramide provided
postoperative analgesia in patients undergoing
elective laminectomy (3). Although hypotheses have
been launched for analgesic properties of
metoclopramide its mechanism of action has not been
determined yet (9,12). At present, there is no ideal
drug or combination of drugs for postoperative
epidural analgesia (7).  

Since limitations exist for prescribing opioids in
Iran, for veterinarian practitioners especially for
those in private practice and when opioid drugs are
not easily accessible, introduction of other analgesic
drugs seems valuable. Therefore the present
experimental animal modeling was conducted to
study effects of metoclopramide on epidural
analgesia induced by lidocaine in rabbits. 

Materials and method
Fifteen adult and healthy New Zealand White

rabbits weighting 3-3.5 kg of both genders randomly
were divided into three groups.  All experimental
procedures were performed after approval was
received by the University Research Committee in
accordance with the guidelines of its Institutional
Animal Experimentation Ethics Committee. After
aseptic preparation of dorsal caudal area, epidural
injection was performed thorough the deepest area in
lumbosacral (L-S) junction via a 50 mm, 20 gauge
epidural needle. The hind legs of the rabbits were
flexed which allows maximal opening of the
lumbosacral space. The procedure for lumbosacral
epidural puncture in rabbits is similar to the described
procedure in literature for dogs and cats (6). Hanging
drop technique was used to realize that the needle is
located into the epidural space. However before
starting the project, the exact site of epidural injection
was observed in a cadaver. In group A, 2 % lidocaine
(1.5 ml) was used to induce epidural analgesia. While
in group B the combination of 2 % lidocaine (1.5 ml)
and metoclopramide HCl (0.5 ml) was used to induce
epidural analgesia. The same procedure was
performed 48 hours and a week later in all rabbits. The
onset time of analgesia (OT), duration of flaccid
paresis (DFP) and duration of analgesia (DA) was
measured in all treatments in group Aand B. Mean of
the measured variables were compared among
groups and between injections using between-groups
and within groups (repeated measure) analysis of
variances (ANOVA). Then Banferroni test was
performed for pair wise comparison between means.
The P values less than 0.05 were considered
statistically significant.
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|̂ßýlû
Gþ cvþ AKýlôoAë AqAðõAÑ oô}|øBÿ Gþ kokÿ ìõÂÏþ AuQ Þú koAèÛBÿ Gþ

kokÿ Gú OñùBüþ üB Gú ¾õoR Þíßþ øípAû GB uBüpOßñýà|øBÿ Gýùõyþ koÆI AðvBðþ
ôkAìLryßþ oAüY AuQ. Aüò oô} Gþ kokÿ koGvýBoÿ AqWpAcþ|øBÿ ìdõÆú
yßíþ, ðõAcþ Kpüñú, kuPßBoÿ|øBÿ ìBìBüþ, WpAcþ|øBÿ kï ôAðlAï cpÞPþ gé×þ ô
ðýrÞBø{ kok GÏl AqÎíê ôkoGýíBoAó kAoAÿ kok|øBÿ ìrìò ÞBoGpk ôuýÏþ kAok.
ârAoyBR GvýBoÿ ðýrìHñþ GpASpAR Gþ kokÿ  kAoôÿ ìPõÞéõKpAìýl Þú Gú ¾õoR Aôèýú
Gú ÎñõAó Âl OùõÑ AuP×Bkû  ìþ|yõk ìõWõk AuQ. øí̀ñýò AqkAoôÿ èýlôÞBüýò Aq
uBë|øBÿ GvýBokôoWùQ AèÛBÿ Gþ kokÿ AKýlôoAë koâõðú|øBÿ ìhPéØ cýõAðþ
AuP×Bkû ìþ|yõk. Aq@ðXBüþ Þú kAoôøBÿ ìhloÿ kAoAÿ ìdlôküQ koðvhú ðõüvþ
GpAÿ kAìLryßBó ôÞéýñývýò|øB ìþ|GByñl, OpôüY ÞBoGpk uBüpkAoôøB GB ASpAR Âl
kokÿ GB Aoq} Gú ðËpìþ|oul. kôAqkû gpâõ} GBèÔ AqøpkôWñw ðpôìBkû Gú ôqó
OÛpüHþ 3 OB 5/3 Þýéõâpï Gú ¾õoR O¿BkÖþ Gú kôâpôû ìvBôÿ OÛvýî ylðl.  koâpôû
yBøl, OdQ ìÛýl uBqÿ Öýrüßþ, koÎíýÜ Opüò ðÛÇú ÚBGê ìçìvú koìdê AO¿Bë
ìùpû|øBÿ Þípÿ–gBWþ( |)noitcnuJ larcasobmuL| 5.1 ìýéþ èýPpkAoôÿ
èýlôÞBüýò 2ko¾l ôkoâpôû @qìBü{ AkÒBï 5.1 ìýéþ èýPpkAoôÿ èýlôÞBüýò 2ko¾l
ôðýî ìýéþ èýPpkAoôÿ ìPõÞéõKp@ìýl Kw Aqc¿õë AÆíýñBó Aqôoôk uõqó koÖÃBÿ
AKýlôoAë OroüÜ yl. Gú ÖB¾éú 84 uBÎQ ôüà ø×Pú GÏl AqOroüÜ Aôë kôOroüÜ Gú
OpOýI ìzBGú ¾õoR âpÖQ. ìlR qìBó ypôÑ ASpGþ kokÿ, Æõë ìlR ÖéXþ yéþ KBøB
ôÆõë ìlR Gþ kokÿ koøpkôâpôû ìõok Gpouþ ÚpAoâpÖQ. ìýBðãýò ypôÑ ASpGþ kokÿ
ôøí̀ñýò ìýBðãýò Æõë kôoû ÖéXþ yéþ KBøB koâpôû @qìBü{ ôyBøl Glôó O×BôR
ìÏñþ kAoÿ Gõk )50.0>p(|. kocBèþ| Þú ìýBðãýò Æõë Gþ kokÿ koâpôû @qìBü{
(|2.61±1.93| kÚýÛú) Gú ¾õoR ìÏñþ kAoÿ GBæOpAqâpôû yBøl(|5.5±6.32| kÚýÛú)
Gõk|)810.0=p(|. GñBGpAüò ìþ|OõAó ðPýXú âpÖQ Þú kAoôÿ ìPõÞéõKp@ìýl koÆõæðþ
Opðíõkó kôoû Gþ kokÿ koGþ cvþ AKýlôoAë AèÛB ylû GB èýlôÞBüýò kôko¾l ÞBìç« ìõSp
ìþ|GByl.ìXéúkAðzßlû kAìLryßþ kAðzãBû @qAk AuçìþôAcl âpìvBo,8831, |kôoû 5,

yíBoû1,77-37.

ôAsû|øBÿ Þéýlÿ:  Gþ kokÿ AKýlôoAë, èýlôÞBüýò, ìPõÞéõKp@ìýl, gpâõ}.|

Abstract
Epidural analgesia is a type of regional block,

commonly used in human and veterinary practice to
alleviate pain solelyor auxiliary to other methods of
anesthesia. This method of analgesia is widely used in
abdominal, perineal, tail and rear limb surgeries and
procedures. It is also widely common to relieve pain after
operations and in patients with chronic pain. Many reports
are available about analgesic properties of metoclopramide
which is primarily used as antiemetic; meanwhile,
Lidocaine was used to induce analgesia in different species
of animal from long time ago. Since narcotics have
limitation in prescribing by physicians and clinicians,
promoting other types of drugs with analgesic effects seem
worthwhile. The present prospective experiment was
designed to study effects of metoclopramide on epidural
analgesia induced by lidocaine in rabbits. Twelve healthy
New Zealand white rabbits weighing 3-3.5 kg were divided
randomly into two groups. In group A, 2 % lidocaine (1.5
ml) and in group B the combination of 2 % lidocaine (1.5
ml) and metoclopramide HCl (0.5 ml) was used to induce
epidural analgesia. Two more injections with 48 hours and
one week intervals were performed in the same manner.
The onset time of analgesia (OT), duration of flaccid
paresis (DFP) and duration of analgesia (DA) was
determined in all treatments. Repeated measure ANOVA
and Banferroni test were used to compare mean and
variances within and between groups. Statistical analysis
showed that there were no significant difference in mean of
OT and DFP between groups (p>0.05). Whereas mean of
duration of analgesia was significantly higher in group B
(39.1±16.2 min) compared to group A (23.6±5.5 min)
(p=0.018). In conclusion the addition of metoclopramide to
lidocaine is effective in prolongation of epidural analgesia
in rabbit. Islamic.Azad.Univ., Garmsar Branch. 5,1:73-77,
2009. 

Keywords: Epidural analgesia, Lidocaine,
Metoclopramide, Rabbit.
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