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INTRODUCTION

ABSTRACT

Background: Nowadays, the sedative drugs are the main treatments to attenuate
the opioid withdrawal symptoms. However, physical therapies are found a safe
alternative treatment without any serious adverse effects. This study aimed to
evaluate the effects of cupping treatment on the morphine withdrawal symptoms
in rats.

Methods: Eighty rats were divided into two main groups; treated with morphine
or saline, and each group was also divided to cupping and sham cupping
subgroups (with single or daily treatment). Injection of morphine and saline were
done in the morphine and saline groups twice a day for nine days. On the ninth
day, the naloxone was administered and the withdrawal symptoms including
jumping, rearing, body grooming, abdominal writing, and wet-dog shaking were
recorded for 60 minutes. Cupping or sham cupping was applied on the GV14
once before or daily after withdrawal induction in each group.

Results: The results revealed that a single cupping before the withdrawal
induction significantly attenuated the withdrawal symptoms in the morphine
group (p<0.01).But, the daily cupping failed to decrease the withdrawal
symptoms in this group. The results also indicated that the daily cupping in the
saline group increased the naloxone-induced withdrawal symptoms significantly
(p<0.01).

Conclusions: Single session cupping before the withdrawal induction could
decreased the withdrawal symptoms. This finding might be related to the
modulation of GABAergic system.
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developed to prevent physical dependence and minimize
withdrawal symptoms.2-# Methadone which compared to
opiates has longer half-life, slower addiction liability and

A major problem with opiates which limit their clinical
applications is physical dependence which requires higher tolerance is often used in maintenance therapy for
continuation of the drug administration to minimize opiates addiction. However, the drug has its own risk of
withdrawal symptom! Several approaches including dependence especially if the drug administration is
administration  of drugs such as opioids and discontinued abruptly. The use benzodiazepines to

benzodiazepines and physical therapy have been
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attenuate opiate’s physical dependency are also associated
with abuse liability and withdrawal symptoms.>

Acupuncture an alternative medicine topic is classified to
the needle and non-needle methods including
moxibustion, cupping, and acupressure.® Several reports
have shown that acupuncture alleviate the chronic pain and
withdrawal symptoms in drug abuse.”8 The results of an
investigation have shown that the application of needle
acupuncture decreased naloxone-precipitated withdrawal
symptoms. Lee etal, have reported that the acupuncture at
HT7, but not at the control point LI5, decreased
significantly the symptoms of the morphine withdrawal
and this effect was blocked by the pretreatment with either
bicuculline as the GABA (A) receptor antagonist or SCH
50911 as the GABA (B) receptor antagonist.® On the basis
of results of these investigations it may be concluded that
the suppression ofthe morphine withdrawal symptoms by
acupuncture are somewhat mediated by GABA receptors.
Also results of another investigation have shown that
acupuncture at the specific HT7 points through regulation
of GABA receptors modulates the reinforcing effects of
the morphine.® Ullah et al. have reported that the
acupuncture can stimulate the gates for pain in the CNS
which interpret pain sensation, and also elicit the release
of morphine like substances (endorphins), serotonin or
cortisol which can ultimately lead to pain relief and alter
the physiological status of the individual.l® According to
the literature, the principles of the acupuncture and the
acupressure are very similar to that of the cupping
therapy.” In most Asian countries, Central Europe and
parts of Africa, cupping therapy has been used as a non-
invasive physical therapy to reduce the symptoms of many
diseases and relieve pain.11-13 However, there are many
unanswered questions about the biological mechanisms
behind the cupping on the drug addiction in humans and
animals. In the present study effects of dry cupping on the
morphine withdrawal symptoms in rats was investigated.

METHODS

Eighty male Wistar rats (225-275g) were purchased from
the Pasteur Institute (Iran). Six rats per cage were housed
(80x80x40cm) at the laboratory temperature (20+3°C) and
60% humidity under a 12-h light-dark cycle (lights on at
07:.00 A.M). Food (lab chow) and water were also
available at libitum. All procedures involving the use of
animals were approved by the research committee of the
Kurdistan University of Medical Sciences and then were
performed according to the Guide for Care and Use of
Laboratory Animals (NIH Publication No. 85-23, revised
1985). The drugs which used in this study were Morphine
sulfate (Temad Co. Iran) and Naloxone hydrochloride
(Darou Pakhsah Co. Iran) that were dissolved in the
normal saline.

The equipment for cupping therapy consisted of a plastic
cup (2.5cm diameter), a hand-pump to create negative
pressure and a gauge to control the amount of negative
pressure (Figure 1). The gauge was calibrated in the centre

of control (Yeka Instrumentation Engineering Company)
to ensure the reliability and accuracy of the measurement.
The results were compared with the Mc-Leod gauge.
Based on the results of the previous studies on needle
acupuncture.’*15and as it is shown in the images 1, the
GV14 acupuncture point (between C7 and T1 vertebrate)
was subjected to cupping (Figure 2).

Figure 1: The cupping apparatus: a) The manual
suction pump, b) The barometer, c) The cup (2.5cm
diameter).

Gvia

Figure 2: Cupping point. (GV14).

The cupping site was shaved before the experiments.
Ultrasonic gel was applied on the skin at the cupping site
in order to facilitate the suction. The cupping time was 10
minutes for each session at constant pressure of 200
mmHg. From the results of pilot studies, it was found that
this pressure was adequate for desirable suction without

any tissue damage.

Rats (n=80) were randomly divided into two main saline
and morphine groups and each group was also divided to
cupping (+) and sham cupping (-) subgroups. Two
different cupping treatment protocols were applied in each
subgroup. Therats in the subgroup referred to as daily cup
(+/-) were subjected to cupping 10 minutes after injection
(saline or morphine) and the rats in the other group referred
to as single cup (+/-) were treated just once before
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withdrawal induction. Based on the injection and cupping
treatment totally 8 groups were designed as follows:

1.  The saline treated sham group: Two groups of rats
received saline (1mL/kg) subcutaneously for nine
days. The cups were applied without the suction
either before the withdrawal induction (single cup
(-) group) or daily at 10 minutes after saline injection
(daily cup (-) group).

2. Thesaline treated cupped group: Two groups of rats
received the saline (ImL/kg) subcutaneously fornine
days. Cupping was applied either before withdrawal
induction (single cup (+) group) or daily at 10
minutes after saline injection (daily cup (+) group).

3. The morphine treated shamgroup: two groups ofrats
received the additive doses of the morphine
subcutaneously for nine days. Cupping was applied
either before withdrawal induction (single cup (-)
group) or daily at 10 minutes after morphine injection
(daily cup (-) group).

4. The morphine treated cupped group: Two groups of
rats also received the additive doses of the morphine
subcutaneously fornine days. The cupping was done
either once before withdrawal induction (single cup
(+) group) or daily at 10 minutes after the morphine
injection (daily cup (+) group).

For Induction of dependency, additive doses of the
morphine were subcutaneously administered twice a day
for nine days as follows: Day 1: 5mg/kg/12h, Days 2 and
3: 10mg/kg/12h, Days 4 and 5: 15mg/kg/12h, Day 6 and
7: 20mg/kg/12h, and Days 8 and 9: 25 mg/kg/12h. On the
ninth day, only morning dose of the morphine was
injected. The method for the additive doses of the
morphine was adapted from previous studies.*16

B Saline
Morphine

B e e R 2= -

Total Withdrawal Score

Single Cup {-)

Daily Cup (-)

*indicates significant differences s in comparison with sham
cupping in the morphine group (P<0.05). # indicates significant
differences s in comparison with sham cuppingin the saline group
(P<0.05). M or =M orphine, Sal= Saline, Cup (—)=sham cupping
Cup (+) = cupping. The bars indicate means+ SEM.

Figure 3: A comparison of the total withdrawal Score
(TWS) in the saline and morphine groups after single
cupping and single sham cupping.

For induction of the withdrawal symptoms in rat, on the
ninth day, 1 hourafter injection of the morning dose of the

morphine (30 minutes after the cup application with or
without suction) rats were treated with naloxone (4mg/kg,
ip) by injection. The chosen dose for naloxone was adapted
from the previous studies.* The behavioral assessment of
the opioid withdrawal signs including jumping, rearing,
body grooming, abdomen writhing, and wet-dog shaking
was started exactly one hour after the naloxone injection.
For this purpose the rats were examined individually in a
clear Plexiglas chamber (50cmx25cmx15¢cm) which was
placed in other dark chamber to avoid the environmental
perturbations. A digital camera connected to a recording
computer was placed on the inner chamber to show rats’
behaviors simultaneously. Reactions of rats were
evaluated by the same observerwho was not aware of the
nature of the treatment received by each animal* In this
study otherthan reporting the withdrawal symptoms, total
withdrawal score for each animal was also calculated
because there were significant differences in withdrawal
signs and specific behaviors of individual animals under
different conditions.!” To achieve this goal, 5 assessed
signs in an animal were scored on the basis of the division
of absolute frequency of each behavior into its respective
weighting factor (Table 1) and then scores of the
withdrawal signs were added.

Table 1: Weighing factor of different
withdrawal signs.

Behavior signs Weighing factor

Jumping 4
Wet-Dog Shake 5
Abdomen Writhing 5
Body Grooming 10
Rearing 20

Before and after cupping a locomotor activity of each
animal was assessed through direct observation using an
interval scale that measures the frequency of crossing the
painted lines on the underside floor of the Plexiglas
behavioral arena.!®

Analyses of data

Statistical comparisons between experimental groups were
made by a one-way ANOVA test followed by a Tukey
post-hoc test for pairwise comparisons. All results were
shown as the mean = SEM with the statistical significance

setat p<0.05.

RESULTS

Confirmation of dependency and naloxone-induced
withdrawal

Results showed that the withdrawal signs including
jumping, rearing, body grooming, abdomen writhing, and
wet-dog shaking were significantly greater in the
morphine groups than the saline groups. Also the data
analysis revealed that there was a significant (P <0.001)
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difference in the Total Withdrawal Score (TWS) between
the saline and the morphine administrated animals in both
single cup (-) group and daily cup (-) group; this means
that the animals which received the morphine became
dependent (Figure 3).

12 moJum
BNo AW
10
BNo.WDS
) 1
& 8 BNo.Rear
@ BBG(min)
7 b
i
!
0
Single Cup (- Single Cup (- Single Cup Single Cup
):Saline ):Morphine (+):Saline (+):Morphine

*indicates significant differences between sham cupping in the
morphine group (P<0.05). # indicates significant differences
between in comparison with saline group (P<0.05). The bars
indicate means+ SEM. Jum =Jumping, AW = Abdomen Writing,
WDS = Wet-dog shake, Rear = Rearing, BG = Body Grooming,
Mor= Morphine, Sal = Saline, Cup (—) = sham cuping, Cup (+)
= Cupping.

Figure 4: The effects of single cupping on the
naloxone-precipitated withdrawal signsin the
morphine and saline treated groups.

& Saline

&=

% Morphine

Total Withdrawal Score
-

Single Cup (-)

Single Cup (+)

It indicates significant differences compared between these
groups (P<0.05). Mor = Morphine, Sal = Saline, Single Cup (-)
= Single sham cupping, Daily Cup (—)=Daily sham cupping The
bars indicate means+ SEM.

Figure 5: A comparison of the Total Withdrawal Score
(TWS) in the saline and morphine groups after both

single and daily sham cupping.
Effect of single cupping

Results shown in Figure 4 revealed that before withdrawal
induction, single session cupping decreased all withdrawal
signs in the morphine group. However compared to saline
group, attenuation was statistically significant only in
abdomen writing (p<0.05) and rearing (p<0.001). Results

also indicated that there was no significant difference
between cupping (+) and sham cupping (-) in saline treated

groups.

oNo.Jum
12 ENeAW
BNo.WDS
8No.Rear
BBG(min)

Withdrawal Signs

Daily Cup (-} Saline ~ Daily Cup (-~ Daily Cup (+):Saline  Daily Cup
):Morphine (+):Morphine

*indicates significant differences in comparison with sham
cupping in the morphine group (P<0.05). # indicates significant
difference s in comparison with sham cuppingin the saline group
(P<0.05). The bars indicate means+ SEM. Jum = Jumping, AW
= Abdomen Writing, WDS = Wet-Dog Shake, Rear = Rearing,
BG = Body Grooming, Mor= Morphine, Sal = Saline, Cup (-) =
sham cupping, Cup (+) = Cupping.

Figure 6: Effects of the daily cupping on the naloxone-
precipitated withdrawal signsin the morphine and

saline groups.

Furthermore, as it is shown in Figure 5, there was a
significant decrease in the TWS in the cupping (+)
compared to the sham cupping (-) group in morphine
treated rats (p<0.01).

Effects of daily cupping

Figure 6 depicts the results of the daily cupping on the
withdrawal symptoms in morphine and saline groups. In
the morphine group, the results revealed that the daily
cupping (+) increased jumping (p<0.001) and rearing
(p<0.05), and conversely decreased the wet-dog shaking
(p<0.01) compared to the shamcupping (-) treated rats. In
addition, the other two symptoms (abdomen writing and
body grooming) seemed to be unchanged. As you see in
Figure 6, the daily cupping (+) did not change the TWS in
the morphine group, whereas there was a different
behavior in cupping (+) and sham cupping (-) in the saline
group after daily cupping; the daily cupping (+) led to an
increase in the TWS in comparison with the sham cupping
(-) treated rats (p<0.01).

DISCUSSION

Different drugs and strategies have been investigated to
find an effective way for preventing the opioid dependence
and the withdrawal symptoms. Although the exact
mechanisms of mediating these effects have not firmly
been identified yet, certain changes in catecholaminergic,
serotonergic, cholinergic, and GABAergic or peptidergic
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transmission are reported during the chronic opiate
administration.!

The results of this study confirmed those of the previous
studies in that the chronic morphine administration and the
naloxone injection lead to the dependency and the
withdrawal symptoms, respectively.1® The results revealed
that a single session cupping (+) before the withdrawal
induction significantly attenuated the withdrawal
symptoms. According to our findings, the daily cupping
(+) however, failed to decrease the withdrawal symptoms
in the morphine group, the daily cupping (+) in the saline
group increased the naloxone-induced withdrawal
symptoms significantly. This result suggeststhat the daily
cupping has developed the morphine dependence probably
through the endogen opioid release activation.

The effect of cupping on the morphine withdrawal
symptoms has rarely been investigated. The results of this
study were in line with the findings of otherstudies in that
the physical therapy such as the acupuncture attenuated the
morphine  self-administration, and the naloxone
precipitated the withdrawal symptoms in the rats. Their
results suggest thatthe acupuncture effect on the morphine
dependency is through the GABAergic systemactivation
and recovering the dopamine depletion during the
morphine withdrawal 82 In addition, there are several lines
of evidences indicating that the cupping reduces the pain
conditions.20 In this respect, the reductions in the pain
scores are attributed to the sound rationale since the
cupping therapy can elicit the release of the morphine-like
substances (endorphins), and serotonin or cortisol that can
ultimately lead to the pain relief and alter the physiological
status of the individual.2! In additions, it is believed that
the stimulation ofthe cupping points leads to the pain gates
to be overwhelmed by increasing the frequency of the
impulses, and resulting in the closure of the gates and the
pain reduction.?2

According to the present study, the alleviative effects of
cupping on morphine withdrawal was not the result of
reduction in motor activity in rats since results of
locomotor activity test showed no change in rats’ motor
performance. Finally, because of different adverse effects
of the drugs, such as opioids and benzodiazepines, which
are used for the prevention of the withdrawal syndrome
and their capability of inducing the dependency, the use of
the physical treatment (such as cupping) as an adjunct
therapy probably allows physicians to reduce the
administration of drugs.

CONCLUSION

A single cupping before the morphine withdrawal
induction decreased the naloxone-precipitated withdrawal
symptom in rats. This finding might be related to the
effects of the cupping on pain control through the release
of endogen opioids and modulation of GABAergic system
However more investigations are required to clarify this
effect and its mechanism.
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