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ABSTRACT

Background: Morphine represents the front line therapy for the clinical management of acute and chronic pain but
has a number of side effects. So, to minimize the side effect of this tradition analgesic, this study is aimed to
explore that combination of morphine and o-tocopherol (aT) are better analgesic as well as anti-inflammatory
effect than that of morphine alone.

Objective: to assess the effects of combination of morphine with o-tocopherol against nociceptive and
inflammatory pain.

Methods: This prospective experimental study was conducted in the Department of Physiology, Bangabandhu
Sheikh Mujib Medical University (BSMMU), Shahbag, Dhaka from January 2013 to December 2013. For this
purpose, 15 male Long Evans rats were studied. On the basis of vitamin and drug administrations, the rats were
divided into three (3) groups (5 rats in each). Control group received normal saline, one experimental group
received morphine sulphate (MS) at a dose of 3 mg/kg body weight and another experimental group received
combination of DS with aT at a dose of 3 mg/kg body weight and 500 mg/kg body weight, respectively. All the
groups received single dose and equal volume (1 ml) through intraperitoneal route 1 hour before the test. Just one
hour after administrations, they were subjected to acetic acid induced writhing test . The data were statistically
analyzed by ANOVA followed by Bonferroni Post Hoc test.

Results: combined administration of MS and oT significantly lowered (p<0.05) the variables for visceral
nociceptive pain and inflammatory pain than individual administration of MS. Conclusion: from this study it may
be concluded that combined administration of morphine sulphate and o-tocopherol were more effective in lowering
the nociceptive and inflammatory pain than individual administration of morphine.
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Introduction

Pain is the sensation of acute physical hurt or discomfort  brings the patient to physicians. The nociceptive pain is an
caused by injury or illness. It is an unpleasant sensation  expected physiological response to any noxious chemical,
that is conveyed to the brain by sensory neuron. Its  thermal or mechanical stimulus?. The visceral nociceptive
purpose is chiefly protective; it acts as warning that the pain is characterized by poor localization, strong
tissues are being damaged and induces the sufferer to  emotional response, immobility coupled with tonic
remove or withdraw from the source!. Its discomfort increases in muscle tone?. The inflammatory pain is
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generated by activation and sensitization of the
nociceptive pathway by inflammation as well as noxious
stimulation*. But if the tissue damage occurs even after
the nociceptive withdrawal response, then the healing
process starts through inflammation®. Inflammation is
fundamentally a protective response. Inflammation is the
body's natural response to injury. It is a multi-mediated
phenomenon in which all mediators would come & go at
the appropriate moment, increasing vascular permeability,
attracting leukocyte, producing pain, local edema and
necrosis’.

Opioids have been the main drugs used in the
management of pain for several decades. But repeated use
of opioids such as morphine causes analgesic tolerance,
physical dependence and opioid addiction. The opioid
receptors are normally stimulated by endogenous peptides
which are produced in response to noxious stimulation®.
Different investigators of different countries have
experimented that morphine has visceral anti nociceptive
and anti inflammatory effect in acetic acid induced
writhing test®!!. oT is a primary membrane bound, lipid
soluble, chain breaking antioxidant!! among the eight
different types of vitamin E. Recently, the analgesic and
anti-inflammatory effects of oT have been demonstrated
in different experimental animals'2-14, In this present
study, the centrally acting analgesic morphine is used in
combination with ?T with the aim to maximize the
therapeutic efficacy while minimizing the side effct. Till
now in Bangladesh no experiment has been done
regarding the antinociceptive and anti-inflammatory effect
of combination of morphine sulphate and a-tocopherol as
a single loading dose and compare these effect with
individual administration of morphine in acetic acid
induced writhing test.

Materials and Methods

This prospective experimental study was conducted in the
Department of Physiology, Bangabandhu Sheikh Mujib
Medical University (BSMMU), Shahbag, Dhaka from 1st
January 2013 to 315t December 2013. All the experiments
were conducted according to the guidelines for the Animal
Experimentation Ethics Committee, Institute of Cholera
and Diarrhoeal Disease Research, Bangladesh (icddr, b;
2003) and was approved by the Ethical review board
(IRB), BSMMU.

Experimental animal

For this study, fifteen(15) male long Evans rats,
weighting about 180-250 gram were obtained from animal
house of Bangladesh Institute of Research and

Rehabilitation for Diabetic Endocrine and Metabolic
Disorders (BIRDEM), Shahbag, Dhaka. They were kept
under a 12/12 hour light/dark cycle!. The room
temperature was kept at 280C +50C which was
corresponded to the thermo-neutral zone of rats!6 at the
Pain laboratory of the Department of Physiology,
BSMMU. All the animals were there for consecutive 7
days prior to the experiments for acclimatization and had
free access to standard laboratory food and boiled water
after cooling. All the experiments were performed during
the day time between 8:00 AM to 1:00 PM, to avoid the
circadian influences.

Grouping

On the basis of vitamin and drug administrations, the rats
were divided into three (3) groups (5 rats in each).
Control group received normal saline, one experimental
group received morphine sulphate (MS) at a dose of 3
mg/kg body weight and another experimental group
received combination of DS with oT at a dose of 3 mg/kg
body weight and 500 mg/kg body weight , respectively.
All the groups received single dose and equal volume (1
ml) through intraperitoneal route 1 hour before the test.
Just one hour after administrations, they were subjected to
acetic acid induced writhing test.

Writhing test

On the day of experiment, the rat was adminstrated
by NS or MS or combined dose of MS and oT
intraperitonealy. One hour after administration, 1 ml
of 2% acetic acid was injected intraperitoneally
using a insulin syringe. Immediately after the
injection, the latency time and  the number of
writhes were counted upto 60 minutes of observation
period. Finally % analgesic activity was calculated
by using following formulal®.

Latency time

Period between the administration of acetic acid and the
beginning of the first writh.

Writhing
Contraction of the abdominal masculature followed by

extension of the hind limbs.

The results were expressed as mean + SE and the data
were statistically analyzed by ANOVA followed by
Bonferroni's Post Hoc test. In the interpretation of results
p<0.05 was accepted, as the level of significant.
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Results

The effects of intraperitoneal (i.p) administration of MS
and its combination with +T in the writhing test were
observed. In this test, the latency time and percentage of
analgesic activity were analyzed as nociceptive pain
behavior and the total number of writhes were analyzed as
inflammatory pain behavior.

Nociceptive pain

In the writhing test, All the mean values of this variable
were significantly (p <0.001) lowered in the study groups
in comparison to that of control group. This variable was
significantly (P<0.01) lowered in the combined
administered group in comparison to morphine
administered group (Table: 1) (Figure: 1)

Table : 1
. % of
GROUPS p Latency Time analgesic
in minutes -
active
Control 5 5.540.63 0
4to7)
MS 5 13.44+0.51 68.88
(11.5to0 14.5)
(16 to 21)
Table : 2
Group n Number of writhes
(Frequency/ 60 min)
Control 5 71.8+2.92
(67 to 83)
MS 5 23.2+1.07
(21 to 27)
MS+T 5 19.2+0.86
(17 to 22)
17.8
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Figure 1: The latency time (A) and % of analgesic activity (B)
of writhing test in different groups of rats. Each bar symbolizes
for mean +SE for 5 rats. ***= p< 0.001, compared to control
and ## = p < 0.01, compared between MS vs MS+ +T

Inflammatory pain

Again, the number of writhes in writhing test was
significantly (p <0.001) lowered in the study groups in
comparison to the control group. Moreover, this study
variable was lowered in the combined administered group
than that of morphine administered group and it was
statistically (p< 0.01) significant (Table: 2) (figure:2)
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Figure 2: Number of writhes in writhing test in different groups of rats.
Each bar symbolizes for mean +SE for 5 rats. ***= p < 0.001, compared

to control and # = p<0.05, compared between MS vs MS+ +T

Discussion

Pain is the most common reason for medical
consultation!” as it is not a simple process and in many
instances it continues to produce severe distress that
disrupted the quality of life. In our body, there are several
compensatory mechanisms for inhibiting the initiation of
pain and block the pathway of pain transmission. In
addition to this, there are lots of analgesic to treat the pain
but they have a number of side effects. So, Search for
newer drugs with fewer side effects for treating pains is a
very important issue of research now a days. From this
point the present study was undertaken to assess the
analgesic and anti inflammatory effect of combination of
traditional analgesic morphine with o-tocopherol  and
compare these effects with the individual administration of
morphine.

The acetic acid induced writhing is a standard test
for screening of visceral nociceptive and
inflammatory pain. It is an overt response to the
pain produced by irritant subdtance. This test is
sensitive to opiates as well as non opiate
analgesics. In writhing test, the signal is
transmitted to the CNS in response to pain due to
irritation and release of endogenous mediators like
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bradykinin and Prostaglandin which contributes to
increase sensitivity to receptors!>. In our present
study the combined administration of morphine and
vitamin significantly (p<0.05) lowered all the
variables for nociceptive and inflammatory pain
than single administration of morphine. Though the
exact mechanisms of these effects could not be
elucidated from this study, but several investigators
of different countries suggested different
mechanisms for the decrement of nociceptive pain.
?-tocopherol may reduce the nociceptive pain by
enhancing the activity of GABA in the CNS which
causes the inhibition of central nociceptors!$19, On
the other hand, morphine may activates the
serotonergic pathway and release of endogenous
opioids like enkephaklin and ultimately inhibits the
activation of nociceptors or by inhibiting the
opening of voltage gated calcium channel29-22,

Several investigators of different countries observed
that, ?-tocopherol has reduced the inflammatory pain
by by lowering serum PGE; by inhibiting
phospholipase A as well as COX-2, decrement of
production of NO, TNF-a, free radicals?3-25-
Morphine may reduce inflammation and inflammatory
pain by inhibiting the nociceptors directly in the
inflamed skin?® or may reduces the level of PGE; and
bradykinin?’ or by opioid peptides secreted by
immune cells can activate opioid receptors on sensory
nerve terminals to inhibit nociception?3.

Though the exact mechanism of these more
effectiveness of the combined administration could
not be elucidated directly from this study, however,
the concomitant activation of different pain lowering
pathways at the same time might be the possible
cause.

Conclusion

Therefore, from this result, it may be concluded that
combination of morphine sulphate and +T reduced
nociceptive and inflammatory pain more
effectively, than individual administration of
morphine sulphate. This study will apprise the
clinician and general population about the beneficial
use aT along with MS for better management of
pain.
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