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ABSTRACT

Objective: To observe the changes in biochemical markers after applying acupressure in Primary Dysmenorrhea (PD) at
Sanyinjiao Point 6 (SP6) and ascertain whether pain relief is biochemically mediated.

Study design and setting: A quasi-experimental design was adopted. The study was carried out from September 2022 to
April 2023, in Karachi, Pakistan, at a private medical college.

Methodology: After ethical approval (BMU-EC/04-2022), 50 participants were selected using a modified menstrual
symptom questionnaire, who were healthy, experienced regular PD, and abstained from analgesics. Written informed
consent was taken, then in the first month of the study, blood samples (pre-intervention) were taken on day one of the
menstrual cycle (MC). In the following three MCs, acupressure was self-applied at acupoint SP6, taught by a qualified
acupressurist. During dysmenorrhea, it was applied on both legs, three times/day, for two to five minutes. In the third month
of acupressure, second (post-intervention) blood samples were taken. Plasmalevels of C-reactive protein (CRP), Interleukin-
6 (IL-6), Prostaglandin F20. (PGF2¢.), and Vasopressin (VP) were measured and compared with pre-intervention samples
using Statistical Package for Socia Sciences 23 (SPSS 23).

Results: Median with interquartile ranges (IQR) of PGF2¢., IL-6, VP, and CRP were obtained and compared, reporting a
statistically significant increase in the post-intervention plasma CRP level (p=0.03), whereas plasmalevels of PGF2¢., |L-
6, and VP showed no significant change (p=0.60, p=0.84, p=0.19, respectively).

Conclusions: Except CRP, the biochemical markers showed no significant change; hence, acupressure mediates its pain
relief through additional mechanisms.
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INTRODUCTION Dysmenorrheais not reported as much asit actually prevails,

Dysmenorrheais pain during menstrual cycles (MC), and
it isthe most common gynecological problem found among
women.* Without pelvic pathology, it is called primary
dysmenorrhea (PD), and secondary if pathology is present.?
PD starts with ovulatory cycles, often one year after
menarche, but in some cases it may start after 2 years.* For
some women, this pain is minimal and bearable, but for
someit is so severe that it interferes with normal daily life.

| samiraAmjad .
PHD Scholar, Department of Physiology
Bagai Medical University

Email: drsagozo@gmail.com

I
I
I
Qamer Aziz I
Professor, Department of Physiology |
Bagai Medical University |
Email: drgamaraziz@bagai .edu.pk I
I
I
I
I
I

Rugaya Nangrejo ]
Assocliate Professor, Department of Physiology
Bagai Medical University
Email: rugayakhan@bagai .edu.pk

. 1st Revision: 21-06-25
Received: 18-05-2025 2nd Revision: 13-08-2025
Accepted: 16-09-2025 3rd Revision:06-09-2025

nor is it adequately treated.' The prevalence in different
countries; in Pakistan at 91.5%," in Kuwait at 85.6%," in
L ebanon at 80.9%, Spain at 47.8%,* and Poland at 94%.*
Due to dysmenorrhea, in one year 58% of students missed
at least one academic day, 13.9% missed one exam, 26%
needed a clinical visit, and 4.1% were hospitalized.* In a
Spanish study, 51.3% of dysmenorrhea sufferers claimed a
lack of concentration, of which 47.8% had PD.®

Considering the risk factors, a study found that medical
students had a greater chance of having PD than non-medical
students, we can speculate that this may be due to increased
stress levels in medical students but further research is
required.® Heavy flow and family history also showed a
greater risk for PD, asdid attempts at weight |oss presumably
due to nutrional deficiencies but in this case too, more
research is needed for scientific evidence.®

Though poorly understood, PD is considered to be due to
prostaglandins (PG) produced in the uterus, suggested as
early as 1965 by Pickles and associates.® Progesterone
stabilizes lysosomes in ovulatory cycles, which decreases
before menstruation, releasing phospholipase A2 from the
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lysosomes. Phospholipase A2 will gives rise to the
Arachidonic acid which is broken into PGs and leukotrienes.
The main PGs are PGF20 and PGE2. PGF2¢ is a strong
stimulator of smooth muscle contraction,” causing myometrial
contractions which produce ischemialeading to pain. This
myometrial contraction also leads to increased nerve
sengitivity. PGsalso lower the pain threshold. Thishighlights
why ovulatory cycles are associated with dysmenorrhea.**

Though there is inadequate literature to establish asingle
etiology, multiple factors have been found, including
increased PGF20 and increased Vasopressin (VP).? VPis
aposterior pituitary gland hormone, thelevel of which varies
in the MC, and it may also play a role in myometrial
contractility and ischemia.? Plasma PGF2¢ metabolites
were found in significantly greater levelsin the group with
dysmenorrhea, in contrast to the non-dysmenorrheic group,®
and women with greater symptoms have higher levels.’
Plasmalevelsof VP and |L-6 were &l so reported to be higher
in the dysmenorrheic group when compared with the women
without dysmenorrhea.’® VV P receptor blockers have shown
pain relief, but the results have not been consistent.™* Higher
C-Reactive Protein (CRP) levels are found during
menstruation compared to other parts of the monthly cycle
but the increased levels are not related to the hormonal
changes in MCs,” and dysmenorrheic women had
significantly higher levels than non-dysmenorrheic women.™

A study showed that 23.6% of dysmenorrheic university
students avoided using any pharmacological methods to
relieve their pain, of which 22.9% abstained from analgesics
due to a fear of side effects such as vomiting, diarrhea,
constipation, headache and drowsiness that were reported
in their study.® In Traditional Chinese Medicine (TCM),
acupressure is a technique involving pressure application
on the body with afinger, thumb, or device at specific points
(known as acupoints).* Systematic reviews studying the
effects of acupressure have found support for its significant
effectiveness.’ Studies have shown that acupressure relieves
pain by the production of endogenous analgesics by
stimul ating the autonomic nervous system.*®

Few studies have delved into the precise events that mediate
these outcomes. Specifically, there is a need for
comprehensive research on how acupressure modul ates
neurohormonal pathwaysit activates, beyond genera opioid
peptide and endorphin release. So, the present research
aimed to study the effects of acupressure on plasmalevels
of CRP, IL-6, PGF2¢., and VP. To find changes in plasma
levels, if any, in CRP, IL-6, PGF2¢., and VP after applying
acupressure therapy in the PD participants.
METHODOLOGY

A quasi-experimental design was used. A single group was
studied, measuring the pre and post-acupressure levels of
the biochemical markers mentioned above. The research

was approved by the ethical committee of Bagai Medical
University (ERC number BMU-EC/04-2022), and the “ Code
of Ethics of the World Medical Association” (Declaration
of Helsinki) was taken into consideration while conducting
the research. Data was collected from fifty participants of
aprivate medical college in Karachi in a duration of eight
months between September 2022 and April 2023.
Participation was purely voluntary. The participants were
explained in detail the requirements of the study, after which
awritten informed consent was taken. A modified menstrual
questionnaire was distributed to select participants. It inquired
about age, height, weight, marital status, menarche age,
number of bleeding days, and regularity. Closed-ended
questions were used to exclude diabetes, hypertension, pelvic
disease or surgery, any neuropathies, and stress or depression.

For menstrual pain characteristics and analgesic/alternative
method use, a Likert scale was used with the options; never,
occasionally, sometimes, often, and always.

Openepi was used to calculate the sample size by a
professional statistician. A sample size of twenty before and
twenty after intervention was obtained with a Confidence
Interval (two-sided) of 95% and Power of 80%. To strengthen
the study, we recruited an additiond thirty students, increasing
the sample size to fifty participants.

For blood testing, ELISA kits were used; Human
Prostaglandin F2o ELISA kit, Cat. No. E0973Hu (BT
laboratory, Birmingham, UK), Human Interleukin 6 ELISA
Kit, Cat. No. EO090Hu (Li StarFish srl, Italy), Human
antidiuretic hormone Kit, Cat. No. E1048Hu (Li StarFish
s, Italy) and Human C-Reactive Protein ELISA Kit, Cat.
No. E1798Hu (BT laboratory, Birmingham, UK).

Convenient sampling was used. Students at a private medical
institute who suffered from dysmenorrhea every single
month and did not use a painkiller were recruited. See Figure
1 for the diagrammatic representation. 250 questionnaires
were distributed, of which 240 werefilled out and returned.
224 students suffered from PD, out of which 112 had PD
every month. Of these 112 students, 66 used analgesics
while 46 did not use any analgesics. 46 students fulfilled
our criteria, and four analgesic users volunteered to abstain
from using them for the required duration of the study, thus
bringing the total sample size to 50 students.

Inclusion criteria were students who were healthy with ages
between 16 and 25, having regular, normal, menstrua cycles,
experiencing PD every month, and avoiding analgesics. All
categories of Body Mass Index according to the World
Health Organization were included.

Exclusion Criteria® was any pelvic disease, any history of
pelvic surgery, diabetes mellitus, hypertension, a recent
stressful incident, depression or mental illness, any other
co-morbid conditions, any neuropathies or injury in the
lower leg.

The students were taught about the self-application of
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acupressure at SP6 by a certified acupressurist. SP6 acupoint
islocated four fingers above the medial malleolus between
the tibia bone and the muscle.** This acupoint is shown in
Figure 2. After thefirst blood sample (pre-intervention), the
participants applied acupressure with their finger or thumb
during the three subsequent MCs during PD on both legs,
one by one, for two to five minutes each. The participants
reported no adverse effects of acupressure.

Blood sampleswere collected in the first month of the study
on the first day of the MC without intervention, which
comprised the pre-acupressure samples. Then during the
third month of acupressure application, the post-intervention
blood samples were taken on the first day of MC
approximately one hour after acupressure. Samples were
stored at -20°C till further analysis.

Data Analysis was done using SPSS version 23.0. Means
with standard deviations of the baseline characteristics were
calculated. The median (Interquartile Range — IQR) of the
biochemical marker levels were compared before and after
intervention. The Wilcoxon Sign Rank test was used instead
of the paired sample t-tests as the data was not normally
distributed due to some outliers.

RESULTS

Table 1 reportsthe basdline characteristics of studied samples,
in the present study there were 50 participants, Mean Age
(years) was 20.92 (SD=+1.56), mean Weight (kg) was 54.6
(SD=£10.8), mean Height (m) was 1.615 (SD=+0.063),
mean BMI (kg/m2) was 20.91 (SD=%3.6), mean Age of
Menarche was 13.28 (SD=x1.58), mean Number of bleeding
dayswas 5.30 (SD=+1.38).

Table 2 reports the pre and post-acupressure plasma levels
in the PD group. The Wilcoxon Signed Rank test was used
in place of paired sample t-tests because the data were not
normally distributed dueto some outliers. The pre-acupressure
PGF20 Median was 383.4(IQR=98.9), IL-6 Median was
75.49(IQR=35.87), VP Median was 50.07(IQR=24.48), and
CRP Median was 0.66(1QR=0.4019) and post-acupressure
PGF2a Median was 374.3(IQR=360.2), IL-6 Median was
72.18(1QR=23.71), VP Median was 50.32(IQR=26.09), and
CRP Median was 0.8(IQR=0.4858). The Wilcoxon signed-
rank test showed asignificant increasein CRP &fter trestment
(p = 0.03), while no significant changes were found in
PGF2a, |L-6, and VP markers (p > 0.05).

DISCUSSION

Acupressure is a type of massage, and massage has been
shown to lower the production of IL-6 along with other
products. Thus, acupressure may decrease the inflammatory
responses, both local and systemic.®® There is evidence that
acupoint stimulation produces a variety of effects, including
changes in neurohormone secretion.’® Studies regarding the
effects of acupressure on plasma levels of biochemical
markersin PD were not found. On the basis of the available

Figure 1. Diagrammatic description of the recruitment and induction
of study subjects
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Figure 2. Location of the acupoint Sanyinjiao Point 6 (SP6).
(Photograph taken of a study participant with consent).
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Table 1: Baseline Characteristics of Studied Samples (n=50)

PARAMETERS Mcso)
Age (years) 20.92+1.56
Height (m) 1.615+0.063
Weight (kg) 54.6+10.8
BMI (kg/m?) 20.91+3.60
Duration of bleeding (days) 5.30+1.38
Age of Menarche (Years) 13.28+1.52

Table 2: Comparison of pre and post-acupressure levels of PGF2a,

IL-6, VP, and CRP
Median (IQR) | Median (IQR) | _
Parameters Pre-acu Post-acu P-value
PGF2a 3834 374.3
pg/ml (464.3-365.4) | (698.8-338.6) 0.60
IL-6 75.49 72.18
pg/ml (103.9-68.03) | (88.52-64.81) | 084
VP 50.07 50.32 0.19
pa/ml (68.43-43.95) (70.59-44.5) )
CRP 0.66 0.80 0.03*
mg/L (0.8976-0.4957) | (1.061-0.5752)

*P<0.05 was considered statistically significant using the
Wilcoxon Signed Ranks test
IQR: Interquartile Range, Pre-acu: Pre-acupressure, Post-acu: Post-
acupressure, PGF2a: Prostaglandin F24, IL-6: Interleukin 6,VP:
Vasopressin, CRP: C-Reactive Protein

literature and with the best of our knowledge, we can say
that this is the first study to determine the influence of
acupressure at SP6 on plasma levels of PGF2¢., VP, CRP,
and IL-6 in women with PD.

In this study, despite significant pain relief,*” only CRP
showed a statistically significant greater value in the post-
acupressure plasma levels (p=0.03). Interestingly, CRPis
known to be an inflammatory marker and is higher during
menstruation as pointed out earlier, but itsincreased level
after acupressure despite pain relief appears contradictory.
On the other hand, I1L-6, also aknown inflammatory marker,
showed no increase. This may mean that the CRP rise was
not necessarily inflammatory-mediated, or it rose viaanon-
IL-6 pathway. There may be confounding factors other than
those excluded (coexisting morbidity, infection, injury, and
known chronic stress) during the selection of the participants.
The other confounding factors may be physical exertion,
temporary stress, sleep disturbance, subclinical undiagnosed
infection or diet-based factors. Laboratory or handling errors
may also partially contribute. The fact that there was
significant pain relief suggests that the pain relief is not due
to decreased inflammation (as endometrial doughing persists),
it is more likely neuromodulated, but further research is
needed with larger sample sizes. Other studies observing
the effects of acupressure on CRP were not found, albeit a

Polish study studied the effects of manual therapy on PD’.
In contrast to the present study, they found no difference in
CRP plasma levels after manual therapy in PD despite pain
relief. Their sample size was 20 with similar baseline
characteristics.

In the current study, PGF2¢ plasma levels showed a dight
decrease in the post-acupressure levels but were not
statistically significant (p=0.60) despite significant pain
relief. Thismay lead to the speculation that the pain reduction
was not PGF20. mediated, even though PGs, especially
PGF20 sensitize nerve endings to pain.’® No studies were
found where PGF20. was measured pre and post-acupressure
in PD. One study in Poland” compared PGF2¢ plasmalevels
in PD before and after “manual therapy” and reported no
significant difference despite significant pain relief similar
to our findings. Available data suggests that the pain relief
by manual therapy is due to the vagal nerve stimulation.
Through the stimulation of the parasympathetic nervous
system, thereis vasodilation in the pelvis which relieves the
ischemia.’

Conversely, an Indonesian study reported PGF20 changes
in PD after Slow Stroke Back Massage (SSBM), Warm
compress, and Cold compress, but NOT acupressure.*®
Significantly decreased levels of PGF2¢ |evels were found
in the intervention group (p=0.01) when compared with the
control group. (n=13 per group). SSBM is a massage over
the whole back, while acupressure is atype of massage only
at specific points. Likewise, temperature changes occur with
warm and cold compresses that may affect the synthesis and
metabolism of PGF2¢.,

Also in opposition to our findings, Kannan and co-workers
found a reduction in metabolites of PGF20 and pain after
aerobic exercise in PD and concluded that the pain relief
may be chemically mediated.?’ The age range of the
participants was similar to the current study but their sample
size was 10 for the exercising group and 10 for the control
group.

Tyasand his coworkers compared PGF2¢ |evelsin ayounger
reproductive age group (11-17 years) before and after
abdominal stretching, dysmenorrhea exercises, and yoga.?
They reported a significant reduction after dysmenorrhea
exercises and yoga, but significant pain reduction was
reported only after the dysmenorrhea exercises. Thus
implying that pain relief is not solely dependent on chemical
mediation supporting our finding. Another research regarding
acupuncture with auricular acupressure effects on menstrual
headaches, NOT PD, found significant reductions (p<0.01)
in plasma PGF2¢ |evels.?

The present study found no significant difference between
the VP levels before and after intervention (p=0.19). Other
studies measuring VP before and after acupressure for PD
were not found, based on the current knowledge we have.
One study showed that acupuncture with auricular
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acupressure reduced the VP levels, but this research studied
the effects on menstrual headache, NOT PD.%

In the current study, post-acupressure IL-6 levels reveaed
amild reduction but not significant (p=0.84). Other studies
where IL-6 levels after acupressure were evaluated in PD
were not found. Rahimi and coworkers compared pain and
blood levels of I1L-6 before and after 2 months of high-
intensity interval and moderate continuous training on PD.
The sample size of the study was 30 and had asimilar age
range to our study. They found no significant differencein
the IL-6 levels.?® In contrast, a study regarding acupressure
effects on low back pain, not PD, found arisein IL-6 levels
after auricular acupressure when compared with a control
group.?* Their sample sizewas 19, of which 10 used auricular
acupressure and 9 used a sham acupressure and the age of
participants was over 40 years as they studied low back pain
and not PD. A study by Yeh in 2023 supports the role of
inflammatory markers in analgesia by acupressure.® They
correlated auricular point acupressure, pain intensity (chronic
low back pain) and inflammatory markersthat included IL-
2, NOT IL-6. A significant decrease was found in the pre
and post-acupressure levels of |L-2 as opposed to our results.

Thereis scanty literature available on the current topic, so
thereisacrucial need to evaluate the mechanism of analgesia
mediated by various hormones, cytokines, and other
inflammatory markersin PD to enhance the level of comfort
among a diverse population of women. Non-significant
results are not the limitations of the study, because it pointed
out an important cost-effective, reliable, authentic, and
independent method for pain suppression mediated by
specific biomarkers. However, an innovative mechanism
can be more clearly identified by the implication of amore
generalized study design.

Srength of the study: The strength of the study is, from our
perspective, that it is probably the first study of this specific
type in Pakistan and the South Asian region.

Limitations: Thelimitation of thisstudy isthat the participants
included all medical students, so we can not generalize the
findings to the total population.

CONCLUSYON

The study findings suggest that the amelioration of pain by
acupressure at SP6 in PD is not purely mediated via
biochemical markers, and other pathways are @ so involved.
Continued research is required to comprehend the complexity
of the association of biomarkerswith analgesiavia
acupressure. Future recommendations are to conduct studies
to map the precise cellular pathways through which PGF2a
vasopressin, IL-6, and CRP contribute to uterine contractility
and pain. This could involve studying signalling cascades
in myometrial and endometrial cells. Investigate how
signalling might interact at amolecular level, such as receptor
co-activation or shared downstream targets in uterine tissue.

I Authors Contribution: I
| SamiraAmjad: Conceptualized the study, planned the design,
I methodology, and data curation, wrote the manuscript and I
statistical analysis, and is responsible for the integrity of the |
| research. I
| Qamer Aziz: study design, and assisted in the result
interpretation, critically reviewing, and approval of the final I
version of the draft. |
| Rugaya Nangrejo: study design, data analysis, and drafting I
| thearticle J

REFERENCES

1. FerriesRoweE, Corey E, Archer JS. Primary dysmenorrhea:
diagnosis and therapy. Obstet Gynecol 2020 Nov
1;136(5):1047-58. DOI: 10.1097/A OG.0000000000004096

2. Barcikowska Z, Rajkowska-Labon E, Grzybowska ME,
Hansdorfer-Korzon R, Zorena K. Inflammatory markersin
dysmenorrhea and therapeutic options. Int. J. Environ. Res.
Public Health. 2020 Feb;17(4):1191. doi:10.3390/ ijerphl
7041191

3. Ullah A, Fayyaz K, Javed U, Usman M, Malik R, Arif N, et
al. Prevalence of dysmenorrhea and determinants of pain
intensity among university-age women. Pain Med. 2021 Dec
1;22(12):2851-62. doi: 10.1093/pm/pnab273

4. Al-Matouq S, Al-Mutairi H, Al-Mutairi O, Abdulaziz F, Al-
Basri D, Al-Enzi M, et. . Dysmenorrhea among high-school
students and its associated factors in Kuwait. BMC pediatr.
2019 Dec;19:1-2. doi.org/10.1186/s12887-019-1442-6

5. Karout S, SoubralL, Rahme D, Karout L, Khojah HM, Itani
R. Prevalence, risk factors, and management practices of
primary dysmenorrhea among young females. BMC womens
health. 2021 Dec;21:1-4. doi.org/10.1186/s12905-021-01532-
w

6. Abreu-Sanchez A, Ruiz-Castillo J, Onieva-ZafraMD, Parra-
Fernandez ML, Fernandez-Martinez E. Interference and impact
of dysmenorrhea on the life of Spanish nursing students. Int
J Environ Res Public Health. 2020 Sep;17(18):6473.
doi:10.3390/ijerph17186473

7. BarcikowskaZ, Grzybowska ME, W P, Jaskulak M, Kurpas
M, Sotomski M, et. a. Effect of manual therapy compared to
ibuprofen on primary dysmenorrhea in young women—
concentration assessment of C-reactive protein, vascular
endothelial growth factor, prostaglandins and sex hormones.
J. Clin. Med. 2022 May 10;11(10):2686 doi.org/10.3390
/jcm11102686

8. Lundstrém V, Green K. Endogenous levels of prostaglandin
F2« and its main metabolites in plasma and endometrium of
normal and dysmenorrheic women. Am J Obstet Gynecol.
1978 Mar 15;130(6):640-6.

9. Gutman G, Nunez AT, Fisher M. Dysmenorrheain adolescents.
Curr. Probl. Pediatr. Adolesc. Health Care. 2022 May
1,52(5):101186. doi.org/10.1016/j.cppeds.2022.101186

10. MaH, Hong M, Duan J, Liu P, Fan X, Shang E, et al. Altered
cytokine gene expression in peripheral blood monocytes
across the menstrual cyclein primary dysmenorrhea: a case-
control study. PloS one. 2013 Feb 4;8(2):e55200.
doi:10.1371/journal.pone.0055200

11. Mucuk S, Yylmaz M, Onur A. Relationship between
dysmenorrhea, dietary inflammatory index, and C-reactive
protein level. Prog. Nutr. 2022;23:€2021156. DOI
10.23751/pn.v23i4.11382

JBUMDC 2025;15(4):337-342

Page-341



Association of Acupressure at Sanyinjiao Point 6 with C-Reactive Protein, Interleukin 6, Prostaglandin F2q«, and Vasopressin in Medica College Students

12.

13.

14.

15.

16.

17.

18.

Murphy SL, Harris RE, Keshavarzi NR, Zick SM. Self-
administered acupressure for chronic low back pain: a
randomized controlled pilot trial. Pain Med. 2019 Dec
1;20(12):2588-97. doi: 10.1093/pm/pnz138

Li T, Li X, Huang F, Tian Q, Fan ZY, Wu S. Clinical efficacy
and safety of acupressure on low back pain: A systematic
review and meta-analysis. Evid Based Complement Alternat
Med. 2021;2021(1):8862399. doi.org/10.1155/2021/8862399

Othman S, Aly S, Mady M. Effect of acupressure on
dysmenorrhea among adolescents. j. med. sci. res. 2019 Jan
1;2(1):24-. DOI:10.4103/IMISR.IMISR_2_19

Chang LH, Hsu CH, Jong GP, Ho S, Tsay SL, Lin KC.
Auricular acupressure for managing postoperative pain and
knee motion in patients with total knee replacement: a
randomized sham control study. Evid Based Complement
Alternat Med. 2012;2012(1):528452. doi:10.1155/2012/528452

Hsieh LL, Kuo CH, Yen MF, Chen TH. A randomized
controlled clinical trial for low back pain trested by acupressure
and physical therapy. Prev. Med. 2004 Jul 1;39(1):168-76.
doi:10.1016/j.ypmed.2004.01.036

Amjad S, Aziz Q, Nangrejo R, Samina M. Effect of
Acupressure at Sanyinjiao Point 6 on pain in primary
dysmenorrhea among medical students at a private institute
in Karachi. Pak IMed Sci. 2025 Apr;41(4):1121. doi: 10.12669/
pjms.41.4.10818

Dias SF, Pereira LC, Oliveira AP, Santos RF, Nunes LC.
Scientific and technological prospection on transdermal
formulations and complementary therapies for the treatment
of primary dysmenorrhea. Expert Opin. Ther. Pat. 2019 Feb
1;29(2):115-26. DOI:10.1080/13543776.2019.1562547

19.

20.

21.

22.

23.

24,

25.

Mukhoirotin K, Fatmawati DA. The Influence of Slow Stroke
Back Massage, Cold-compress and Warm-compress to the
Level of Prostaglandin F2« (PGF2<) in Primary Dysmenorrhea.
Indian J. Forensic Med. Toxicol. 2020 Apr;14(2):2301.

Kannan P, Cheung KK, Lau BW. Does aerobic exercise
induced-analgesia occur through hormone and inflammatory
cytokine-mediated mechanisms in primary dysmenorrhea?.
Med. Hypotheses. 2019 Feb 1;123:50-4.

Tyas ES, Hartono S, Wahyuni ES, Muhammad HN, Prasetya
FI, Sasmito P. The Effect of Abdomina Stretching, Yoga, and
Dysmenorrhea Exercises on Prostaglandin Levels and Pain.
Int Jou of PHE. 2023 Dec 31;3(1):442-9. DOI: 10.55299/
ijphe.v3il.734

SunL, Liang, Li X, et d. [Efficacy of acupuncture combined
with auricular point sticking on the content of serum
prostaglandin F2«, and plasma arginine vasopressin in patients
with menstrual headache]. Zhongguo Zhen Jiu. 2015 Feb;35(2):
137-140. PMID: 25854019.

Rahimi N, Bambaiechi E, Reisi J. Comparison the effect of
eight weeks high intensity interval and moderate continuous
trainings on pain reduction and blood levels of IL-6 and TNF-
ain woman with primary dysmenorrhea. J Res Med Sci .
2017;41:258-68.

Yeh CH, Chien LC, Albers KM, Ren D, Huang LC, Cheng
B, et a. Function of auricular point acupressure in inducing
changesin inflammatory cytokines during chronic low-back
pain: a pilot study. Med. Acupunct. 2014 Feb 1;26(1):31-9.
DOI: 10.1089/acu.2013.1015

Yeh CH, Lukkahatai N, Huang X, Wu H, Wang H, Zhang J,
et. al. Biological correlates of the effects of auricular point
acupressure on pain. Pain Manag Nurs. 2023 Feb 1;24(1):19-
26. doi.org/10.1016/j.pmn.2022.11.004

JBUMDC 2025;15(4):337-342

Page-342



