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Abstract

Background: Adding magnesium sulfate (MgSO4) to opioid receptor agonists increases the opioid analgesic
effects via blocking this receptor. The current study aimed to evaluate the effectiveness of adding MgSO4 to
tincture of opium (TOP) and buprenorphine (BUP) on pain and quality of life (QOL).

Methods: In prospective, randomized, double-blind, placebo-controlled clinical trial, one hundred and
sixty-three women with secondary dysmenorrhea caused by endometriosis were selected using a respondent-
driven sampling (RDS) and assigned into six groups using block randomization. Patients received 50 mg/kg
MgS0O4 in 100 ml saline by micro set in six monthly menstrual periods and completed the visual analogue
scale (VAS) and QOL Questionnaire (QOLQ). Data were analyzed by repeated measures analysis of variance
(ANOVA) and hierarchical regression.

Findings: The primary outcomes showed that pain scores in magnesium (MAG) + opium tincture (OT)
[F = 5.7(1,162), P = 0.004] and MAG+ BUP [F = 4.5(1,162), P = 0.006] groups showed a significant decrease
compared with control group. Also, QOL scores in MAG + OT [F = 4.8(1,162), P = 0.005] and MAG + BUP
[F = 5.9(1,162), P = 0.003] showed a significant increase. However, there was no significant difference
between the two groups (P = 0.140) and the changes did not persist until follow-up (P = 0.810). Secondary
outcomes indicated that the low scores of the two components of QOL including physical and psychological
components were predictors of pain (P = 0.011, Beta > 3.09).

Conclusion: Simultaneous use of MAG with opioids is associated with pain reduction and the improvement of
QOL. However, this hypothesis requires careful handling in a randomized controlled trial.
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Effect of Magnesium Sulfate, Tincture of Opium and Buprenorphine on Pain

Introduction

Dysmenorrhea is one of the most common
gynecological conditions that is experienced during
menstruation.! Dysmenorrhea is associated with
abdominal cramping, back pain, nausea, vomiting,
diarrhea, and headache that leads to high social and
economic costs for the person? Recently, a
systematic review has found that the prevalence of
dysmenorrhea is over 70% in Iranian girls.3

Dysmenorrhea consists of two primary and
secondary types. Primary dysmenorrhea refers to
menstruation pain without underling pathology,
while secondary dysmenorrhea is associated with
menstruation pain with underling pathology.
Endometriosis is one of the main causes of
secondary dysmenorrhea. Endometriosis is a
chronic disease that affects 2 to 17 percent of
women of reproductive age.* Endometriosis
means endometrial glands and stroma outside the
uterus. Symptoms of endometriosis include
dyspareunia and chronic pelvic pain. Pelvic pain
is often associated with a menstrual period, and
may begin before the menstrual period, continue
for several days after the menstrual period, and
become worse over time. Gastrointestinal (GI)
symptoms of endometriosis are diarrhea,
constipation, rectal bleeding, and dyschezia.
Increasing the amplitude and basal pressure tone
of uterine contractions along with endometriosis
lesions and adhesions in these patients are some of
the causes of pain. In terms of pain mechanism, the
prostaglandin concentration in the menstruating
blood of women with endometriosis is higher than
that of the normal individuals. Life with
endometriosis is extremely painful and represents
a struggle for coherence. Affected women need to
deal with conflicting feelings and injured lives
that require a double search to find the meaning.*
It has been shown that this disease extremely
affects the quality of life (QOL).>¢ Endometriosis
has a negative impact on the components of QOL
such as physical functioning, social function,
emotional well-being, sexual intercourse, energy
and vitality, employment, and infertility in
women.* It can be said that endometriosis has
significant social and psychological effects on
women's lives. Also, previous studies have shown
that high score of pain is the predictor of low
QOL in women with endometriosis.”

Pain management practices are an important
concept in the field of gynecology and obstetrics. In
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addition to special conditions after surgery such as
cesarean section and hysterectomy, caring for
patients under chronic pain conditions, such as
endometriosis, is very important in this field.’
Today, the use of analgesics and opioids in the
treatment of pain has been studied. One of the
most effective drugs for pain is opioid receptor
agonists that have been used in pain management.’
Tincture of opium (TOP) or opium syrup, also
called laudanum, is a brownish red drug and is one
of the herbal drugs made with alcohol that contains
about 10% opium powder, equivalent to 1% of
morphine, and includes all opium alkaloids,
morphine and codeine. TOP is used for opioid
dependency and pain management.10
Buprenorphine (BUP) is a mixed agonist-
antagonists drug and acts on the brain to stop the
symptoms of sudden drug discontinuation. The
results of the studies show that BUP has been
effective in treating moderate to severe pain.’

On the other hand, magnesium (MAG) is an
intracellular ion with diverse physiological
functions in humans. MAG is the fourth most
commonly-used cation in the body, which plays a
role in many important functions such as enzyme
activity, deoxyribonucleic acid (DNA) and protein
synthesis, vaso-motor tone regulation, and
neuromuscular excitability.!!

MAG is a noncompetitive N-methyl-D-aspartate
(NMDA) receptor antagonist that is effective in pain
and its continuity. The pharmacological form of
MAG is magnesium sulfate (MgSO4). MgSO4 has
been studied in the form of NMDA antagonist in
reducing acute postoperative pain and decreasing
postoperative opioid use in different clinical
situations such as orthopedic, gynecological
surgery and preventing or reducing dysmenorrhea
pain and its usefulness has been reported.!2 Studies
have shown that MAG has an effect on
inflammatory and neuropathic pain in animal
models. The early mechanism of MAG effects on the
pain seems to have been caused by blocking NMDA
receptor in the spinal cord. MAG also has the
potential of calcium channel blocking and
modulating potassium channel.'3

The combination of MgSO4 and opioid agonists
can be considered as pharmacological innovations.
Previous studies have confirmed the effectiveness
of the combination of MgSO4 and morphine,
bupivacaine, opioid, and Ketamine.#!> New
evidence suggests that the combination of MgSO4
with morphine at 30 minutes before anesthesia
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significantly =~ reduces pain and morphine
consumption after surgery in patients.’67 The
results of the study by Farzanegan et al.'* showed
that co-use of MgSO4 and bupivacaine and
morphine after tracheotomy was associated with
reduction of pain and the need for opioid use.
Kizilcik and Koner®> showed that using MgSO4
reduced postoperative pain and opioid use in
obese patients undergoing gastrectomy. Also,
Forget and Cata'® showed that the combination of
MAG and Ketamine was effective in improving
postoperative pain and reducing drug use. Also,
the results of a meta-analysis study showed that
intravenous (IV) magnesium prior to surgery
reduced analgesia after cesarean.’”

In contrast, the results of the study by Maleki et
al? showed that MgSO4 was not effective in
reducing the pain of renal colic. Also, the results of
the study by Martin et al.?! showed that the addition
of MAG to remifentanil did not significantly reduce
pain scores compared to the addition of methadone
to remifentanil, and the addition of MAG alone
reduced the need for postoperative opioids. The
results of the study by Sahmeddini et al.?> showed
that the combination of tramadol and lidocaine
compared with the combination of MgSO4 and
lidocaine increased the postoperative analgesia and
reduced analgesic consumption.

Today, the prescription of opioids has become
an epidemic of substance abuse with the goal of
managing the disease. Despite the importance of
the responsible use of opioids in pain management,
this is not a guarantee of the safety of these
interventions. The use of opioids, in addition to the
risk of addiction and the development of tolerance,
is associated with side effects such as constipation,
dizziness, dizziness and cognitive disorders. Due
to the multiplicity of side effects, it is advisable that
these drugs should not be prescribed with the aim
of reducing pain.

Assessing the risks and avoiding excessive
dependence on drugs are issues that require
clinical attention.® This suggests the need for
effective interventions in pain management.
Considering the use of opioid agents for pain relief,
in our study, we used patients under maintenance
treatment along with non-user women. We studied
three hypotheses: Does the prescription of MgSO4
to women with opioid non-dependence with
dysmenorrhea reduce pain and improve the QOL
in them? Does adding MgSO4 to TOP and BUP
reduce pain and improve the QOL? And finally,
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whether the pain scores are the predictors of QOL
in these patients or not.

Methods

Sample and setting: In this study, we used a
prospective, randomized, double-blind, placebo-
controlled trial with a 6-month follow-up. During
February 2017 to June 2018, one hundred and
sixty-three (n = 163) women, including 57 women
with a clinical suspicion of endometriosis referring to
7 clinics in Tehran, Iran, and 106 women with
endometriosis diagnosis and under BUP maintenance
treatment or TOP, were non-randomly selected from
9 addiction treatment clinics through respondent-
driven sampling (RDS)%, which is a combination of
chain sampling and a mathematical model (Markov
chain theory and network bias), and were invited to
the research after obtaining the required criteria.
One hundred and sixty-three participants were
assigned to 6 groups by nature and randomly,
through block randomization method. Block
randomization is a commonly-used technique in
clinical trial design to reduce bias and achieve
balance in the allocation of participants to treatment
arms, especially when the sample size is small. %

In this study, there were three experimental
groups (MgSO4) and three control groups (normal
saline as placebo). The first and second groups
were the users of TOP which one group received
MgSO4 (n = 26) and the second group received
placebo (n = 28). The third and fourth groups were
BUP users which the third group received MgSO4
(n = 27) and the fourth group received placebo
(n = 25); and the fifth and sixth groups were opioid
non-users. The fifth group received MgSO4 (n = 29)
and the sixth group received placebo (n = 28)
(Figure 1). Since the type of research was
double-blind, during the intervention process,
assessment, and analysis, blindness was observed.

The inclusion criteria were: age of 18-45 years,
the presence of regular menstrual cycle, features of
pelvic endometriosis (posterior, middle, and
anterior compartments), and taking 2-4 cc of TOP
and 2-4 mg BUP sublingual. Exclusion criteria
were: hypersensitivity to MgS0O4, 18 > body mass
index (BMI) > 35 kg/m? previous surgical
treatment, hormonal therapy in the last 6 months,
use of drugs affecting neuromuscular function,
history of renal disease, hepatitis, current
pregnancy, hypomagnesemia (serum magnesium
concentration < 1.8 mg/dl), and hypermagnesemia
(serum magnesium concentration > 2.6 mg/dl).
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Assessed for eligibility (n = 165)
> Excluded (n = 2):
Not meeting inclusion criteria (n = 2)
A\ 4
Non-randomized (n = 163)
\ 4 \ 4 v \ 4 v A 4
Allocated to Allocated to Allocated to Allocated to Allocated Allocated
TOP + MgSO4 TOP + placebo BUP + MgSO4 BUP + placebo to MgSO4 to placebo
(n=26) (n=28) (n=27) (n=25) (n=29) (n=28)

Lost to follow-up (n = 0)

)

)

Lost to follow-up (n = 0)

)

!

]

Lost to follow-up (n = 0)

)

)

Analyzed (n = 26):
Excluded from
analysis (n = 0)

Analyzed (n = 28):
Excluded from
analysis (n = 0)

Analyzed (n = 27):
Excluded from
analysis (n = 0)

Analyzed (n = 25):
Excluded from
analysis (n = 0)

Analyzed (n = 29):
Excluded from
analysis (n = 0)

Analyzed (n = 28):
Excluded from
analysis (n = 0)

Figure 1. Flow diagram of the progress through the phases of a placebo-controlled clinical trial

MgSO4: Magnesium sulfate; TOP: Tincture of opium; BUP: Buprenorphine

Measurements: The Structured Clinical
Interview for DSM-5 (SCID-5): Twenty-one days
before the intervention, during the evaluation, a
structured clinical interview was conducted by a
clinical psychologist (PhD holder) and an
addiction therapist for addiction disorder based
on the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5). The
criterion for negative morphine urine test (Abon
Rapid Test) was assessed for the BUP group. Also,
in the TOP group, the opium test (Abon Rapid
Test) was performed. Also, all psychiatric
diagnoses were approved by a psychiatrist in
order to reach a diagnostic agreement.

QOL Questionnaire (QOLQ): The QOL was
evaluated by the QOL instrument [The World
Health Organization Quality of Life (WHOQOL-
BREF)]. This is a 26-item short questionnaire
containing two items for general QOL and health
status and 24 items categorized in four
dimensions (physical, psychological, social, and
environmental). The range of item scores is from 1
to 5, which the highest score indicates the better
QOL. The scores for each dimension range
between 4-20.7 A critical value of 60 is considered
as the optimal cut-off point for assessing
perceived QOL and satisfaction with health. In
study of Yousefy et al.?> for the total sample, the
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internal consistency of the domains was
satisfactory to good, yielding Cronbach’s alpha
ranging from 0.78 for psychological health to 0.82
for social relationships. The Cronbach’s alpha for
the entire sample, the clinical, and the non-clinical
was 0.82, 0.82, and 0.84, respectively.

Visual analogue scale (VAS): The VAS is the
most widely used pain measurement tool in the
world.?¢6 This scale measures pain on a continuum
in the range of 0-100. The study results of Boonstra
et al.” showed that VAS scores < 3.4 corresponded
to mild interference with functioning, whereas
3.5 to 6.4 implied moderate interference, and > 6.5
implied severe interference. In the study of Pirnia
et al.? test-retest reliability and sensitivity to
change were optimally reported.

Weight and body fat measurements:
Regarding the role of BMI in the severity of
dysmenorrhea, all participants were screened in
terms of height, weight, and fat by Seca Supra
Plus 720 column scale (Seca, Hamburg, Germany)
and the data were analyzed by bioelectrical
impedance analysis (BIA). BMI was considered
based on body height and body weight and in a
range of 18-35 kg/m?2.

Intervention: Patients in the experimental
group received 50 mg/kg MgSO4 50% IV (diluted
in 100 ml normal saline). Control group received
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20 cc of normal saline (infused with the same
volume as the experimental group). The peak
effect of BUP and TOP is 120 minutes after
consumption. The effect of MgSO4 also initiates
immediately after IV injection and its effect lasts
30 minutes. Regarding the peak of the effect time
of maintenances, prescription of MgSO4 was
performed at one hour and forty-five minutes to
two hours and fifteen minutes after the morning
use of maintenance. Regarding the regularity of
the cycle of menstruation, 12 hours prior to the
beginning of the first day of the period, the
reminder SMS was automatically sent to the
participant, and at the scheduled time, the study
team including a physician, a registered nurse
(RN), and an emergency medical technician
(EMT) was referred to the patient's home and the
injection of MgSO4 (or placebo) was performed
by micro set for ten minutes.

The absorption of MgSO4 in IV injection is rapid
and the duration of action is about 30 minutes.?
Therefore, immediately after receiving MgSO4, VAS
was completed by the participant. The QOLQ was
completed by the participant on the last day of the
period. This process was carried out for six monthly
periods. Side effects of injection resulted from
MgSO4 were assessed in the form of two groups: 1)
pain and burning at injection site and 2) feelings of
drowsiness, heat, and transpiration. In the event of
an increase in heart rate (HR) and arterial blood
pressure (BP), more than 20% of the systolic BP
(SBP), injection of IV fentanyl (1.2 pg/kg) was
carried out to restore HR and arterial pressure to
normal levels, and data of that participant was
excluded from the analysis process.

The data were analyzed using SPSS software
(version 22, IBM Corporation, Armonk, NY, USA).
The data were analyzed using Shapiro-Wilk test for
assessing the normality of the data. The distribution
of demographic and clinical variables was normal in
both groups and at all times. Repeated measures
analysis of variances (ANOVA) was used to test the
difference between the six groups on pain scores
and QOL in multiple time intervals. We used

Variable
+ normal

saline
Age (year)

Table 1. Demographic characteristics of the study groups

+ normal + MAG + normal

Pirnia et al.

hierarchical linear regression to determine whether
pain was associated with low levels of QOL in
people with different age and BML. In the stage one,
the variables of age and BMI were introduced into
the equation. In the second step, pain scores were
introduced into the equation. Eventually, in the
third stage, the scores of QOL were introduced into
the equation. Since dysmenorrhea is influenced by
age, weight, and fat, these variables were controlled
in all analyses. Demographic characteristics were
evaluated in two groups by chi-square test.

Ethical consideration: This study was
approved and clinically recorded by Shahid
Beheshti University of Medical Sciences, Tehran.
All stages of the study were carried out after
obtaining informed consent from the participants
and based on the Declaration of Helsinki.?® This
trial was registered at the www.clinicaltrials.in.th
(TCTR20190329001). The study adhered to
Consolidated Standards of Reporting Trials
(CONSORT) guidelines.

Results

Participant characteristics: Among 211 enrolled
patients in our trial, 48 patients were excluded
from the study. One hundred and sixty-three
people were entered into the research process
with an average age of 29.0 = 2.8 years.
Hemodynamic factors including HR, respiratory
rate (RR), and BP had no significant changes after
intervention and had similar levels in the groups.
Characteristics for participants in each study
group are presented in table 1.

QOL and pain scores: Data related to primary
outcomes were compared between MAG + TOP,
MAG + BUP, MAG alone, normal saline + TOP,
normal saline + BUP, and normal saline alone in
table 2.

As it can be seen in table 2, the results of
repeated ANOVA showed reduction of pain
variable and significant increase of QOL variable
in two groups of opium tincture (OT) + MAG and
BUP + MAG in comparison to MAG alone, OT
alone, BUP, and normal saline (P < 0.01).

Non user Pairwise
comparisons

saline saline

29.12+3.79 3221+419 3351+351 28.74+379 2859+473 31.39+3.62 NS

BMI (kg/m?)  2473+252 2611+4.09 2375+284 2572+322 2589+4.07 23.04+311 NS

Data are presented as mean * standard deviation (SD)

BMI: Body mass index; MAG: Magnesium; TOP: Tincture of opium; BUP: Buprenorphine; NS: Not significant
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Table 2. Repeated measures analysis of variance (ANOVA) results for pain and quality of life (QOL) scores in six groups
after 6 months

Variable | Components Non user
+ MAG __+Normal saline
VAS 60 (6.2)" 65 (6.8) 61 (5.9)" 64 (5.7) 68 (7.3) 69 (7.2)
QoL Physical 14 (2.1)" 11 (1.2) 13 (1.8)" 11 (1.4) 9(1.1) 8(1.3)
Psychological 15 (2.8)" 11 (1.4) 14 (2.2)" 12 (1.5) 10 (1.3) 10 (1.2)
Social 13 (1.9)" 10 (1.2) 14 (2.1)" 11 (1.2) 11 (1.2) 10 (1.4)
Environmental 12 (1.6)" 10 (1.1) 12 (1.7)" 10 (1.3) 9(1.1) 8 (1.0)

*P<0.01
VAS: Visual analogue scale; QOL: Quality of life; MAG: Magnesium; TOP: Tincture of opium; BUP: Buprenorphine

At baseline, experimental and control subjects
did not differ significantly in state pain and QOL
scores. Repeated measures ANOVA showed a
significant time-group interaction in MAG + OT
[F = 5.7(1,162), P = 0.004] and MAG + BUP
[F = 4.5(1,162), P = 0.006] for state pain and MAG
+ OT [F = 4.8(1,162), P = 0.005] and MAG + BUP
[F = 5.9(1,162), P = 0.003] for QOL (Figure 2).
However, there was no significant difference
between the two groups (P = 0.14).

Visulal Analogue Scale (VAS)
70

65

60

55

TOP + MAG TOP + Normal Saline

BUP + MAG BUP + Normal Saline

mNon user (+ MAG) m Non user (+ Normal Saline)

Figure 2. Visual analogue scale (VAS) scores in six groups

We used a hierarchical linear regression to
examine the relationship between the total score
of QOLQ and pain. The two components of
physical and psychological were the predictors of
pain (P < 0.011, Beta > 3.09). No significant
relationship was observed between age and pain
and QOL (P > 0.05). Also, in three participants,
feelings of drowsiness and in two participants, the
symptoms of transpiration were observed; each of
the five participants was non-user of opioids.

Discussion

This study was conducted aiming to evaluate the
effectiveness of adding MAG to TOP and BUP on
pain and QOL in women with dysmenorrhea
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under maintenance treatment who were non-
dependent. The results showed reduction of pain
and significant increase of QOL variable into two
groups of MAG + OT and MAG + BUP in
comparison with the other four groups (MAG
alone, normal saline, normal saline + OT, and
normal saline + BUP). However, there was no
significant difference between the two groups.
Also, the low scores of the two physical and
psychological components were the predictors of
pain. However, no significant relationship was
found between age with pain and QOL.

Although this study is the first study to
investigate the addition of MAG in the field of
addiction, many studies suggest an increase in the
analgesic effects of MgSO4 and opioid agonists. In
line with the results of the present study, the
results of the study by Naderi et al.’® and
Jarahzadeh et al.’7 showed that the composition of
MgSO4 with morphine at 30 minutes before
anesthesia  significantly reduced pain and
morphine consumption after surgery in patients.
Also, in line with our results, the results of the
study by Farzanegan et al."* showed the analgesic
effect of adding MgSO4 to morphine in reducing
postoperative pain. Also, the results of the study by
Farzanegan et al. showed that co-use of MgSO4
and bupivacaine and morphine after tracheotomy
was associated with decreased pain and the need
for opioid use. Also, the results of the study by
Kizilcik and Koner!> showed that prescription of
MgS04 was accompanied by reduction of pain and
opioid use after operation under gastrectomy. In
this regard, the results of the study by Forget and
Cata’® showed that the combination of MAG and
Ketamine was effective in improving postoperative
pain and reducing drug use. Also, the results of a
meta-analysis study showed that IV MAG prior to
surgery reduced analgesia after cesarean.’® In
contrast with our results, the results of the study by
Martin et al.?! showed that the addition of MAG to
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remifentanil did not significantly reduce pain
scores compared to the addition of methadone to
remifentanil, and the addition of MAG alone
reduced the need for postoperative opioids.
Also, the results of the study by Maleki et al.?0
showed that MgSO4 was not effective in reducing
the pain of renal colic. Contrary to our results,
the results of the study by Baaklini et al.* showed
that the addition of MAG to morphine in patients
with cancer did not have a significant effect on
pain and QOL.

A part of the results of this study showed that
low scores of QOL including two physical and
psychological components were predictors of
pain. In line with our results, the results of the
study by Shim et al3 showed that pain
perception in patients with rheumatism was
associated with a decrease in the quality of
physical and psychological life. In this regard, da
Silva et al.®? in a study showed that pain was
correlated with QOL in all its dimensions.

A part of our results showed that there was no
significant relationship between age and pain and
QOL. Contrary to our results, da Silva et al.32
showed that being young was a protective factor
against pain in patients with human
immunodeficiency virus (HIV)/acquired
immunodeficiency syndrome (AIDS).

Research evidence suggests that there is a clear
link between MAG deficiency and the occurrence
of symptoms in a number of conditions, including
premenstrual syndrome (PMS), menstrual
migraine, and dysmenorrhea. MAG seems to be
involved in blocking the receptor in the spinal
column, blocking the calcium channel, and
modulating the potassium channel with analgesic
effects. Adding MAG may reduce the dose of the

References

1. Li R, Li B, Kreher DA, Benjamin AR, Gubbels A,
Smith SM. Association between dysmenorrhea and
chronic pain: A systematic review and meta-
analysis of population-based studies. Am J Obstet
Gynecol 2020; 223(3): 350-71.

2. Ghaderi F, Asghari JM, Mohseni Bandpei MA.
Dysmenorrhea and self-care strategies in Iranian
female students: A regression modeling of pain
severity and underlying factors. Int J Adolesc Med
Health 2016; 29(6): 0017.

3. Kabirian M, Abedian Z, Mazlom S, Mahram B.
Self-management in  primary dysmenorrhea:

Addict Health, Autumn 2020; Vol 12, No 4

http://ahj.kmu.ac.ir,

Pirnia et al.

opioid and, as a result, reduce its side effects.

The short duration of the follow-up and the
small size of the sample are among the limitations
of our study. The use of self-reporting tool and
non-probability sampling (RDS) were as
important limitations of this study. In RDS
method, generalizability to the underlying
population is hard to establish. It is suggested that
in the future studies, biomarker be used to
evaluate the studied variables.

Conclusion

The results of this study showed that the addition
of MgSO4 to TOP and BUP reduced pain and
improved QOL in women with dysmenorrhea. It
is suggested that in future studies, the
effectiveness of the addition of edible MAG in the
form of supplement to opioids be investigated.

Conflict of Interests

The authors have no conflict of interest.

Acknowledgements

The authors would like to thank the Preventative
Gynecology Research Center, Shahid Beheshti
University of Medical Sciences for their support,
cooperation, and assistance throughout the period
of study.

Authors’ Contribution

Study concept and design: BP, LA, FP; analysis
and interpretation of data: KP, RM, MJ; drafting
of the manuscript: BP, MRE, KP, RM; critical
revision of the manuscript for important
intellectual content: KP; statistical analysis: BP,
M]J, MRE; administrative, technical, and material
support: BP, PM, LA, FP; study supervision: BP.

Toward evidence-based education. Life Sci J 2011;
8(2): 13-8.

4. Hallstam A, Stalnacke BM, Svensen C, Lofgren M.
Living with painful endometriosis - A struggle for
coherence. A qualitative study. Sex Reprod Healthc
2018; 17: 97-102.

5. Chauvet P, Auclair C, Mourgues C, Canis M,
Gerbaud L, Bourdel N. Psychometric properties of
the French version of the Endometriosis Health
Profile-30, a health-related quality of life
instrument. J Gynecol Obstet Hum Reprod 2017,
46(3): 235-42.

265

06 October



Effect of Magnesium Sulfate, Tincture of Opium and Buprenorphine on Pain Pirnia et al.

6. Gonzalez-Echevarria AM, Rosario E, Acevedo S,
Flores I. Impact of coping strategies on quality of
life of adolescents and young women with
endometriosis. J Psychosom Obstet Gynaecol 2019;
40(2): 138-45.

7. Souza CA, Oliveira LM, Scheffel C, Genro VK,
Rosa V, Chaves MF, et al. Quality of life associated
to chronic pelvic pain is independent of
endometriosis diagnosis--a cross-sectional survey.
Health Qual Life Outcomes 2011; 9: 41.

8. Lamvu G, Feranec J, Blanton E. Perioperative pain
management: an update for  obstetrician-
gynecologists. Am J Obstet Gynecol 2018; 218(2):
193-9.

9. Mozafari J, Masoumi K, Forouzan A, Motamed H,
Saki MA, Dezham M. Sublingual buprenorphine
efficacy in renal colic pain relief: A randomized
placebo-controlled clinical trial. Pain Ther 2017;
6(2): 227-34.

10. Nikoo M, Nikoo N, Anbardan SJ, Amiri A, Vogel
M, Choi F, et al. Tincture of opium for treating
opioid dependence: A systematic review of safety
and efficacy. Addiction 2017; 112(3): 415-29.

11. Xiong W, Liang Y, Li X, Liu G, Wang Z. A direct
quantitative analysis of erythrocyte intracellular
ionized magnesium in  physiological and
pathological conditions. Biol Pharm Bull 2019;
42(3): 357-64.

12.Parazzini F, Di MM, Pellegrino P. Magnesium in
the gynecological practice: A literature review.
Magnes Res 2017; 30(1): 1-7.

13. Srebro D, Vuckovic S, Milovanovic A, Kosutic J,
Vujovic KS, Prostran M. Magnesium in Pain
Research: State of the Art. Curr Med Chem 2017;
24(4): 424-34.

14.Farzanegan B, Zangi M, Saeedi K, Khalili A,
Rajabi M, Jahangirifard A, et al. Effect of adding
magnesium sulphate to epidural bupivacaine and
morphine on post-thoracotomy pain management: a
randomized, double-blind, clinical trial. Basic Clin
Pharmacol Toxicol 2018; 123(5): 602-6.

15. Kizilcik N, Koner O. Magnesium sulfate reduced
opioid consumption in obese patients undergoing
sleeve gastrectomy: A prospective, randomized
clinical trial. Obes Surg 2018; 28(9): 2783-8.

16.Naderi S, Mahmoudvand H, Moradkhani MR.
Magnesium sulfate mediates morphine
administration  reduction in  varicocelectomy
surgery. J Invest Surg 2018; 31(3): 173-7.

17. Jarahzadeh MH, Harati ST, Babaeizadeh H, Yasaei
E, Bashar FR. The effect of intravenous magnesium
sulfate infusion on reduction of pain after
abdominal hysterectomy under general anesthesia:
A double-blind, randomized clinical trial. Electron
Physician 2016; 8(7): 2602-6.

266

http://ahj.kmu.ac.ir,

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Forget P, Cata J. Stable anesthesia with alternative
to opioids: Are ketamine and magnesium helpful in
stabilizing hemodynamics during surgery? A
systematic review and meta-analyses of randomized
controlled trials. Best Pract Res Clin Anaesthesiol
2017; 31(4): 523-31.

McKeown A, Seppi V, Hodgson R. intravenous
magnesium sulphate for analgesia after caesarean
section: A systematic review. Anesthesiol Res Pract
2017; 2017: 9186374.

Maleki VM, Porozan S, Motamed H, Fahimi MA,
Aryan A. Comparison the analgesic effect of
magnesium sulphate and Ketorolac in the treatment
of renal colic patients: Double-blind clinical trial
study. Am J Emerg Med 2019; 37(6): 1033-6.
Martin DP, Samora WP, Ill, Beebe AC, Klamar J,
Gill L, Bhalla T, et al. Analgesic effects of
methadone and magnesium following posterior
spinal fusion for idiopathic scoliosis in adolescents:
A randomized controlled trial. J Anesth 2018;
32(5): 702-8.

Sahmeddini MA, Khosravi MB, Seyedi M,
Hematfar Z, Abbasi S, Farbood A. Comparison of
magnesium sulfate and tramadol as an adjuvant to
intravenous regional anesthesia for upper extremity
surgeries. Anesth Pain Med 2017; 7(6): e57102.
Pirnia B, Khosravani V, Maleki F, Kalbasi R,
Pirnia K, Malekanmehr P, et al. The role of
childhood maltreatment in cortisol in the
hypothalamic-pituitary-adrenal (HPA) axis in
methamphetamine-dependent individuals with and
without depression comorbidity and suicide
attempts. J Affect Disord 2020; 263: 274-81.

Pirnia B, Pirnia K, Bazyari K, Aslani F,
Malekanmehr P. Physical or psychological therapy?
cognitive behavioral therapy or acupuncture for
subsyndromal depression among methamphetamine
users. Iran J Public Health 2019; 48(3): 561-3.
Yousefy AR, Ghassemi GR, Sarrafzadegan N,
Mallik S, Baghaei AM, Rabiei K. Psychometric
properties of the WHOQOL-BREF in an lranian
adult sample. Community Ment Health J 2010;
46(2): 139-47.

Pirnia B, Pirnia K, Teimouri M, Kolahi P.
Acupuncture for back pain in colon cancer: A case
report. Int J Cancer Manag 2017; 10(12): e15087.
Boonstra AM, Schiphorst Preuper HR, Balk GA,
Stewart RE. Cut-off points for mild, moderate, and
severe pain on the visual analogue scale for pain in
patients with chronic musculoskeletal pain. Pain
2014; 155(12): 2545-50.

Davoudi M, Tahmasebi R, Zolhavareih SM.
Evaluation of the effect of intravenous magnesium
sulfate on post-operative pain after cesarean section
under spinal anesthesia. Avicenna J Clin Med 2013;

Addict Health, Autumn 2020; Vol 12, No 4

06 October



Effect of Magnesium Sulfate, Tincture of Opium and Buprenorphine on Pain Pirnia et al.

19(4): 20-6. [In Persian].

29. Pirnia B, Pirnia K. Comparison of two mindfulness-
based cognitive therapies and acupuncture on the
pain and depression index in a case with lobular
carcinoma: A single case experimental study. Int J
Cancer Manag 2018; 11(6): e65641.

30. Baaklini LG, Arruda GV, Sakata RK. Assessment
of the analgesic effect of magnesium and morphine
in combination in patients with cancer pain: a
comparative randomized double-blind study. Am J
Hosp Palliat Care 2017; 34(4): 353-7.

Addict Health, Autumn 2020; Vol 12, No 4

http://ahj.kmu.ac.ir,

31.

32.

Shim EJ, Hahm BJ, Go DJ, Lee KM, Noh HL, Park
SH, et al. Modeling quality of life in patients with
rheumatic  diseases: The role of pain
catastrophizing, fear-avoidance beliefs, physical
disability, and depression. Disabil Rehabil 2018;
40(13): 1509-16.

da Silva JG, da Rocha Morgan DA, Melo FCM,
Dos Santos IK, de Azevedo KPM, de Medeiros HJ,
et al. Level of pain and quality of life of people
living with HIV/AIDS pain and quality of life in
HIV/AIDS. AIDS Care 2017; 29(8): 1041-8.

267

06 October



DOI: http://dx.doi.org/10.22122/ahj.v12i4.285 Vesnu Publication

G118 B TN ) Cule 9930 31 w99 3989 9 ol 395 43 0k 039 1 LA gui o3 ko !
Lodg st b ouds J s ¢ o5 awgd ¢ B0lai ¢ SiounT (9lo 3T 415 S 20 5 gownsd

3o 8o giuw 3y & oMl Lo yoezeo & I Lo Tl g 5unolS T (g0 gmmnn aloy ML 5y (350
ST 00 iy w59

ity 3 lio
W”” ° . K4

G 2 oo yinli8l 0ni ) 5l g5lwaSely 3 )b 5l QT 69 byl benl bows .S cSL“W;] Q) Slalgus 1 juie (40958 tdodio

2 el (F0) CadS 90,0 2 (edyping g ol Hei 4 Slilgw mjete 3938 (a5l L)l Saa b ol

b9y 3l 0lital L 01 2agail 51 (LAU a5l 0y giamnd 4 e 15 VAT dalg o b o J5iS 5 558 guug o ol ¢ SioanyT olojl 5 el 5o sy
Voo e pSOLS S e 80 hlen Bl anadt g8 b 4 (Ssh iluBola Gk ) g s QB jeme gy (6 S g
CuisS dal iy o (VAS) Visual analogue scale g aisges <l o ailals  Socls 0,0 il 10 S, Soe S @ |y ol Jloy yid Lo

28,5 18 Ldos g 435 9,50 (ol e Al y9ew S, 5 Repeated measures ANOVA (yge5l 5l ooliil b laosls .aisges JuaSS |, Su5;

[P=c/oes F=F0 (VNN 0,95 00+ pajuie 9 [P = o/ o F=0IY (1 VEY)] pol 5955 + aujuio (sliog 5 50 0,0 &l pai il
F = FIA () A5V poml 5l + e 09,5 ;0 (SW) CobS SDled uizmen wle lis wall 09,8 L aslie jo 1) gyl gxe rals
sonlive 09,5 93 o (60 sire gl iz o adlo (g ls me il [P = /o oY F =0/ (V APV 08 9500+ wajuie g [P = /000
5 Sopd 4ilie 93 ;0 b Slied a5 ol lad wgl b (P = /A e) Wil b oK als e b Sl 5 P = /VFe) ais

(Beta> Y/ P = /0 V) dg0 (om0, ( S5 S SSlilg,

B o 5B gy FUW- Q%| Az e O ol yorr ‘5?_»‘)' CodS Sgge 9 0,0 el L Las.xﬁjﬁl 9 (o2 o 3 olespee oolazwl :d)ﬂfd".‘frﬁ
Syl ks Bolay b &Lnﬂ)lf S5

099 9 10l g (v ke 18,0 599 yagail t0 ) gienns 1 guAlS 51y

039381 g o1 jwie 51.00Y (2l 58 i esitiony oo Sbo didjtamme (oMol die (M (50lS” Lipg sy (939mme e i TEL )]
S5 g5 g3 ( B3LaT Sivial (ol S i jgimmmnd 113 (Uj (S5 CudsS 93,5 2 udygingt 9 ol 4T A o
YOR-FA () 1Y YRR Caodls g oliiel alomo Jlodg I b ol

VWRAUDIY 1 by dy G, VWRAYITA sl yo g ,b

Ol ol (it Jaaed (Kb pole oKty (U (slagslons ) (s Cliios S je g Sy g ple oSl ¢ Sludl pgle 0180l ( slidly 0g)5 )
el e csoDusl o151 SR> 5 aolg Sy 00Kl o gplole 09,5 —Y
Ol 0lns (i Slge Spas cgw oloyd 350 ¥
Al et oMl ST o83 ¢ 28 sy ¢ oli g, 09,5 —F
el et soMusl o131 oEil5 ¢l 05 STy ecandlas uoli sl 0,5 —0
el S5 oMol S5 oK1 ¢S5 a0y susli gy 01Kl ¢ guslis g 09,5 —F
Olrl @ i Bgbo dxed (S pole oKl cudlige 015315 ¢ 2l3E @l g ple 09,5 -V
Ol (O R5 it e (Sbiy psls oKy (U slaisslows I (g Slasio S jo —A
OIRl Ol sttt e (Kb ple oSl (b5 (slacslon 1 sy Clinios 355 52T 3V 195 D kw99
Email: ajori@sbmu.ac.ir

268 Addict Health, Autumn 2020; Vol 12, No 4

http://ahj.kmu.ac.ir, 06 October


http://dx.doi.org/10.22122/ahj.v12i4.285
https://orcid.org/0000-0002-8349-5736
https://orcid.org/0000-0001-6352-7668

