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Abstract

Objective: The purpose of this study was to evaluate the effect and 
possible mechanism of electroacupuncture on Premenstrual Syndrome 
(PMS). 

Method: From May 2018 to December 2018, 60 participants who 
met the criteria were selected and divided randomly into either the 
Electroacupuncture (EA) group or the Placebo (PA) group. Three courses 
of treatment were provided. During the treatment, the main symptoms 
and signs of moderate and severe PMS in each menstrual cycle were 
recorded by filling in DRSP, HAMA, and HAMD. The hormone levels were 
detected in the luteal phase. 

Results: Compared with the PA group, the scores of symptoms and 
sign dimension and influence dimension changed significantly from the 
first cycle in the EA group; the scores of emotion dimension and the total 
score changed significantly from the second cycle in the EA group. The to-
tal effective rate of the EA group was significantly higher than that of the 
PA group. The level of Progesterone (P) and allopregnanolone increased 
significantly in the EA group. 1,25-(OH)2D decreased significantly in the 
EA group after treatment. Corticotropin Releasing Hormone (CRH) and 
Adrenocorticotropic Hormone (ACTH) decreased significantly in the EA 
group after treatment. Dopamine (DA), 5-Hydroxytryptamine (5-HT), 
Noradrenaline (NA), beta Endorphin (β-EP), Gamma Aminobutyric Acid 
(GABA), Glutamate (Glu) and Glu/GABA changed significantly in the 
EA group after treatment. Prostaglandin F2α (PGF2α) and Prostaglan-
din E2 (PGE2) had significant changes after treatment in the EA group. 

Conclusion: Electroacupuncture is effective to treat PMS, which 
may be alleviated by regulating P, allopregnanolone, 1,25-(OH)2D, CRH, 
ACTH, 5-HT, DA, NA, β – EP, GABA, Glu, Glu/GABA, PGF2 α and PGE2.

ϯHongying Kuang, and Jing Lin contributed equally to this 
work.

Keywords: Premenstrual syndrome; electroacupunc-
ture; DRSP; serum hormone.
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Introduction

Premenstrual Syndrome (PMS) is a common disease in wom-
en at childbearing age [1]. It is a collection of periodic symp-
toms of cognition, emotion, physiology, and behavior that occur 
in the luteal phase of the menstrual cycle [2]. Back joint and 
muscle pain are the most common symptoms, followed by ab-
dominal heaviness and discomfort [3]. PMS disappears at the 
beginning of menstruation or within a few days after menstrua-
tion, which has a significant negative impact on women’s qual-
ity of life [4]. Most of the symptoms are moderate, and severe, 
and severe ones are rare [5].

Some studies have shown that about 80-90% of women go 
through at least one experience of PMS; among about 2.5-3% of 
women, this syndrome has a very serious impact on their per-
sonal activities and social interaction [6]. According to different 
investigations on the prevalence of PMS, the frequency of PMS 
varies greatly according to the methods and evaluation tools 
used [7,8]. Overall, the results show that up to 90% of women 
of childbearing age experience premenstrual symptoms rang-
ing from mild to severe; about 20-40% of women experience 
premenstrual syndrome, and 2-8% of women suffer from Pre-
menstrual Dysphoric Disorder (PMDD) [9]. 

Acupuncture and the use of meridians have long been used 
to treat various pathological conditions. Acupuncture needle, 
whether operated manually or stimulated with low current and 
frequency, has been proved to be the neurophysiological basis 
for regulating peripheral and central nerve pathway activities 
[10]. In recent years, the discovery of the acupuncture mecha-
nism reveals that acupoints are rich in sensory receptors [11]. 
Acupuncture has a history of traditional use in China for wom-
en’s health conditions including PMS [12], but its effectiveness 
for this condition remains unclear. Some systematic reviews sug-
gest that the overall effect of acupuncture on PMS is better than 
that of sham acupuncture and related drugs, and acupuncture 
has a higher effective rate on PMS. The most commonly used 
acupoints in the treatment of PMS are SP6, LR3, and RN4 [13-15]. 

At present, the pathophysiology of PMS is still unclear. Some 
researchers believe that the fluctuation of female reproductive 
hormones can lead to PMS [16]. Some people think that the se-
cretion of some neurotransmitters, such asγ - aminobutyric acid 
and catecholamine, leads to PMS [17,18]. Others think that in-
sufficient secretion of adrenal hormones and imbalance of body 
electrolytes are the causes of these symptoms [19].

However, the effect and the possible mechanism of elec-
troacupuncture on PMS are unclear. The purpose of this study 
was to evaluate the effect and the possible mechanism of elec-
troacupuncture on PMS, and to compare Electroacupuncture 
(EA) with Placebo Acupuncture (PA) in treating PMS. 

Methods

Design and process.

From May 2018 to December 2018, 60 college students and 
teachers who underwent university-wide, outpatient physical 
examination in Harbin, China, and who met the eligibility cri-
teria were recruited. They were divided randomly into the EA 
group and PA group according to the ratio of 1:1. The EA group 
received dialectical acupuncture treatment. The PA group was 

treated with sham acupuncture. Before treatment, in every 
treatment cycle and two months after treatment, the scales 
were filled in and blood samples were collected. The two groups 
of participants were treated separately by appointment to en-
sure that they did not know each other’s efficacy and observa-
tion indicators, and that only acupuncture doctors and statisti-
cians knew the grouping of the participants. The participants 
were followed up two months after treatment. Finally, all data 
were reviewed and verified for completeness and accuracy.

Recruitment of participants

From May 2018 to December 2018, the teachers and stu-
dents were advertised to join the experiment voluntarily in Hei-
longjiang University of Traditional Chinese Medicine. Those who 
met the inclusion and exclusion criteria of the experiment were 
randomly divided into the EA or PA group with a proportion of 
1:1. After a detailed introduction, they signed the informed con-
sent form. A copy of the signed consent was provided.

Inclusion criteria were as follows: 1) Women aged between 
18 and 35, who met the diagnostic criteria of moderate and se-
vere PMS. 2) The regularity of menstrual cycle is 28-35 days. 3) 
Voluntarily participate in the experiment and sign the informed 
consent. 4) The total score of Daily Record of Severity of Prob-
lems (DRSP ) in the first five days of two consecutive menstrual 
cycles is greater than or equal to 130 points.

Exclusion criteria are as follows: 1) suffering from serious 
heart, brain, and kidney diseases, hypertension, diabetes, and 
so on. 2) Past six months of treatment for PMS. 3) Receiving 
other drugs in the past month. 4) It is anticipated that during 
the study period, patients with more than one menstrual cycle 
need to be discontinued. Unwilling for being followed up as 
required (telephone or e-mail follow-up). 5) Participated with 
other clinical researchers in the past month. 6) Received psy-
chiatric drugs or other medications affecting the study in the 
past six months. 7) Pregnant or planning pregnancy. 8) Pelvic 
ultrasound had any organic lesions. 9) Had a history of mental 
illness including alcohol and drug abuse, attempted suicide, and 
severe personality disorders. Alcohol abuse is defined as > 14 
cups per week or binge drinking. 10) Took analgesics in the past 
month. 11) Acupuncture was given in the past six months.

Criteria for elimination and abscission of the clinical trial are 
as follows: 1) Those who cannot continue with treatment. 2) 
Those with severe side effects. 3) Those with severe complica-
tions and adverse events. 4) Those who had worsened symp-
toms and needed emergency treatment during treatment. 5) 
Those who requested to withdraw from the trial. 6) Those who 
failed to complete at least 70% of the treatment within the pre-
scribed time (less than four times in a course). 7) Those who 
used the treatment prohibited in this study exclusion criteria. 
8) Those who changed the treatment method by themselves.

Acupressure 

Electroacupuncture group: The main points are Zhongji (CV3), 
Guanyuan (CV4), Zusanli (ST36), Sanyinjiao (SP6), Taichong 
(LR3), Hegu (LI4), Baihui (GV20) and Shenmen (HT7). More than 
two acupoints should be needled at a time, and the specific 
acupoint selection should be changed according to the doc-
tor’s clinical judgment and syndrome differentiation (Table 1). 
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Acupuncture and moxibustion were used for participants 
with abdominal cold accompanied by dysmenorrhea. For head-
ache and dizziness, add Yintang (Ex-HN03), Baihui (DU20), and 
Hegu (LI04); For those with large emotional fluctuation and 
insomnia, add Neiguan (PC06), Sishencong (Ex-HN01), Tongli 
(HT05) and Daling (PC07); For breast distension, hypochondriac 
pain, chest tightness and shortness of breath, the participants 
are treated with Qi Men (LR14), Qu Ze (PC03), Shangqiu (SP05); 
Edema plus Yinlingquan (SP09), Water (RN09), Sun (SP04); Diar-
rhea plus Zhongwan (RN12) and Tianshu (ST25); For fever par-
ticipants, Dazhui (DU14) and Quchi (LI11) are added. 

Table 1: Locations of main acupoints.

Acupoint Location

Zhongji (CV3) The lower abdomen, on the anterior midline, is 4 inches below the middle of the umbilicus.

Guanyuan (CV4) The lower abdomen, on the anterior midline, is 3 inches below the middle of the umbilicus.

Zusanli (ST36) On the anterolateral side of the leg, 3 inches below the Dubi (ST35), a transverse finger (middle finger) from the front of the tibia.

Sanyinjiao (SP6) On the inner side of the leg, 3 inches above the tip of the inner ankle of the foot and behind the medial margin of the tibia.

Taichong (LR3) On the dorsolateral side of the foot, the posterior depression of the first metatarsal space.

Hegu (LI4) On the back of the hand, between the first and second metacarpals, at the midpoint of the radial side of the second metacarpal.

Baihui (GV20) In the head, 5 inches straight up the middle of the front hairline, or the middle of the line between the two ear tips.

Shenmen (HT7) At the wrist, the ulnar end of the carpometacarpal transverse line and the radial depression of the flexor carpi ulnaris tendon.

Participants in the EA group will receive 21 sessions of acu-
puncture during 3 menstrual cycles, implemented by finding 
the gather and knot of positive reaction, the points of both 
stress concentration and neurogenic stimulation according to 
TCM theory and modern biomechanical principles of soft tissue. 
Using a 0.30 mm × 0.40 mm filiform needle, and then entering 
the needle to make sure of getting Deqi, doctors connect the 
electric acupuncture instrument (Huatuo brand SDZ-II electron-
ic acupuncture instrument), take the density wave, and keep 
the needle for 20-30 min.

Placebo acupuncture group: This group was non-meridian 
non-acupoint shallow needling, and the acupoint selection site 
was 1 inch away from the acupoint selection in the treatment 
group. The superficial layer of acupoint skin was 0.5 cm, and 
no manipulation was allowed after the skin was punctured. The 
acupuncture needle was connected with the electroacupunc-
ture instrument, and the special power cord and electrode were 
connected (one end of the power cord was cut off as the special 
power cord, the appearance was consistent with the normal 
power cord; there was no current output).

Every 3 days before menstruation to the 4th day of menstrua-
tion, acupuncture treatment was carried out. One menstrual 
cycle was one course of treatment. This whole study had 3 
courses of treatment.

Observation indicators and methods

DRSP questionnaire: DRSP was divided into three dimen-
sions: emotional change dimension, symptom and sign dimen-
sion, and influence dimension. DRSP scores were evaluated at 
5 time points: before treatment, after the first treatment cycle, 
after the second treatment cycle and after the third treatment 
cycle, and 2 months after the end of treatment. The total score 
of 5 days before menstruation that was more than 130 points 
was diagnosed as moderate premenstrual syndrome, more 
than 180 points as severe premenstrual syndrome, and more 
than 230 points as extremely severe premenstrual syndrome.

Hamilton Anxiety (HAMA): HAMA was used to evaluate the 
anxiety level of participants. All patients filled in HAMA scale 
twice (before and after treatment). Total score ≥ 29 was severe 
anxiety, total score ≥ 21 and < 29 was moderate anxiety, total 
score ≥ 14 and <21 was mild anxiety, and total score ≥ 7 might 
have anxiety.

Hamilton Depression (HAMD): HAMD was used to evaluate 
the depression degree of the participants. All participants filled 

in HAMD scale twice (before and after treatment). The total 
score of HAMD ≥ 24 was severe depression, the total score ≥ 17 
and <24 was moderate depression, and the total score ≥ 8 and 
< 17 was mild depression

Serum hormone: Before and after treatment, 5 ml blood of 
the participants was collected in the luteal phase (the 21st-25th 
day of menstruation), and centrifuged after standing. The up-
per serum was separated and stored in - 80oC refrigerator. The 
levels of E2, P, allopregnanolone, 1,25-(OH)2D, PRL, CRH, ACTH, 
PTH, 5-HT, DA, NA, β-EP, GABA, Glu, PGF2α, PGF1α, PFE1, PGE2, 
TXB2 were measured by enzyme-linked immunosorbent assay 
(with the assistance of the isotope Department of the First Affil-
iated Hospital of Heilongjiang University of Traditional Chinese 
Medicine).

Data analysis

Before the study began, the study coordinators received uni-
form training. The scale scoring data before and after treatment 
were stored in a computer, and SPSS22.0 statistical software 
was used. Descriptive statistics were presented for median (in-
terquartile spacing), mean (standard deviation), and proportion 
(95% confidence interval of the exact binomial). Paired t-test 
was used before and after treatment, Chi square test was used 
for measurement data, and Kruskal-Wallis test was used for a 
single sequence combination table, with p < 0.05 being statisti-
cally significant and P>0.05 being not statistically significant.

Results

Factors related to PMS

The sample includes 48 participants who completed treat-
ment and follow-up and were included in the analysis. There 
were no significant differences in the two groups regarding 
age, BMI, course, menstrual cycles, marital status, condition. 
(P>0.05) (Table 2).
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Table 2: Comparison of groups in terms of factors related to 
PMS (n=48).

Scores of PMS, depression, and anxiety

After the first cycle treatment, the total score and every di-
mension score decreased in the two groups (P<0.05), except the 
symptom and sign dimension in the EA group and the influence 
degree dimension score in the PA group. Besides, the influence 
degree dimension score in the EA group decreased significantly 
compared with that in the PA group (P<0.05) (Figure 1A).

After the second, third cycle treatment, the total score and 
every dimension score decreased in the two groups (P<0.05). 
In the EA group, the total score and every dimension score 
decreased significantly compared with that in the PA group 
(P<0.05) (Figure 1A).

Two months after the whole treatment, the total score and 
every dimension score increased in the two groups (P<0.05). 
However, the total score and every dimension score in the EA 
group were still lower than those in the PA group (P<0.05). (Fig-
ure 1A).

Figure 1B shows that HAMA score and HAMD score de-
creased significantly after treatment in the EA group (P<0.05). 
However, in the PA group, no significant difference in HAMA 
score and HAMD score after treatment (P>0.05). The HAMA 
score and HAMD score after treatment in the EA group were 
lower than those in the PA group (P<0.05) (Figure 1B).

Figure 1: Scores of PMS, depression, and anxiety in groups. (A) DRSP scores by group and visits. 
The total score and every dimension score decreased in the PA and EA groups compared with 
before treatment. The second cycle, third cycle, and two months after scores in the EA group are 
significantly lower than that in the PA group. (B) HAMA and HAMD scores by group. The HAMA 
score and HAMD score after treatment decreased in two groups, especially in the EA group. 
*Compared with before, P<0.05; #Compared the same dimension with PA Group, P<0.05.

Clinical effect

The therapeutic effect is divided into cured, markedly effec-
tive, effective, and invalid. The clinical effects of the two groups 
are shown in Table 3. The total effective rate of the EA group was 
significantly higher than that of the PA group (P<0.05) (Table 3).

Table 3: Clinical effects of PMS by group.

Group Cured Markedly effective Effective Invalid Total effective rate

EA Group 3 3 16 3 88% #

PA Group 0 0 12 11 52.1%
# Compared with PA Group, P<0.05.

Changes of serum hormones 

In steroid hormones, there was no significant change of E2 
in both groups (P>0.05). The levels of allopregnanolone and P 
increased significantly after treatment in the EA group (P<0.05). 
The levels of allopregnanolone and P were more significant 

than those in the PA group after treatment (P<0.05). The level 
of 1,25-(OH)2D decreased significantly in EA groups after treat-
ment (P<0.05), which was more significant than that in the PA 
group after treatment (P<0.05) (Figure 2A).

In peptides and protein hormones, there was no significant 
difference in PRL and PTH between the two groups before and 
after treatment (P>0.05). The CRH and ACTH decreased signifi-
cantly in the EA group after treatment (P<0.05). The CRH and 
ACTH in the EA group were more significant than those in the 
PA group after treatment (P<0.05) (Figure 2B).

In amino acid derivatives hormones, 5-HT, DA, NA, and Glu/
GABA decreased in the EA group after treatment (P<0.05). β - 
EP, GABA, and Glu increased significantly in the EA group after 
treatment (P<0.05). And all amino acid derivatives hormones in 
the EA group after treatment were definitely meaningful com-
pared with those in the PA group (P<0.05) (Figure 2C).

In eicosanoid hormones, PGF2α and PGE2 had significant 
changes-PGF2α diminishing and PGE2 raising-after treatment 

Factors related to 
PMS

Groups
P

EA Group (n=25) PA Group (n=23)

Mean levels (X(—)X±SD)

Age/years 24.48 ± 1.92 24.17 ± 1.44 0.537

Body mass index/
(kg•m-2)

20.19 ± 0.84 20.24 ± 0.93 0.963

Course/months 7.12 ± 1.20 6.83 ± 0.94 0.352

Menstrual cycle/days 29.83 ± 2.11 29.41 ± 0.92 0.457

Frequencies (n)

Marital status

Married 3 2

Unmarried 22 21

Condition

Moderate 21 20

Severe 4 3
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in the EA group (P<0.05), while PGF1 α, PFE1 and TXB2 had no 
significant changes before and after treatment in two groups 
(P>0.05). PGF2α and PGE2 in the EA group after treatment were 
definitely meaningful compared with those in the PA group 
(P<0.05) (Figure 2D).

Figure 2: Comparison of groups in hormon changes of PMS. (A) steroid hormones changes. 
The levels of allopregnanolone and P increased significantly after treatment in the EA group. 
The level of 1,25-(OH)2D decreased significantly in EA groups after treatment. (B) peptides and 
protein hormones changes. The CRH and ACTH in the EA group were more significant than those 
in the PA group after treatment. (C) amino acid derivatives hormones changes. 5-HT, DA, NA, 
and Glu/GABA decreased in the EA group after treatment. β - EP, GABA, and Glu increased sig-
nificantly in the EA group after treatment. (D) eicosanoid hormones changes. PGF2α and PGE2 
had significant changes--PGF2α diminishing and PGE2 raising-- after treatment in the EA group. 
*Compared with before, P<0.05; #Compared with PA Group, P<0.05.

Discussion

Premenstrual syndrome is widely defined as a group of emo-
tional, physiological, and behavioral symptoms that appear at 
the end of the luteal phase and disappear briefly with or after 
menstruation [20,21]. Some studies show that it is associated 
with the diets and activities [4,22]. The purpose of this study 
is to investigate the clinical effect and possible mechanism of 
electroacupuncture on PMS. By comparing the scores of DRSP, 
HAMA, and HAMD of electroacupuncture group and placebo 
group in different periods, we can judge the therapeutic effect. 
Through the changes of serum hormone before and after treat-
ment, we can judge the mechanism of electron acupuncture on 
PMS.

Studies have shown that premenstrual syndrome is charac-
terized by an increase in the severity of DRSP before and after 
menstruation, and an increase in the scores of the main DRSP 
dimensions, such as depression, physical symptoms, breast ten-
derness, appetite and anxiety [23,24]. The findings of this study 
demonstrated significant effects of electroacupuncture and 
placebo acupuncture on the reduction of PMS symptoms and 
among menstrual cycles (first cycle, second cycle, third cycle 
and two months after). The DRSP scores of EA group are sig-
nificantly lower than that of PA group, implying that electroacu-
puncture is better than placebo acupuncture in treating PMS 
and indicating that psychology plays an important role in this 
disease. HAMA and HAMD were used to detect the degree of 
anxiety and depression [25,26]. The experimental results show 
that electroacupuncture can reduce the degree of anxiety and 
depression. The total effective rate of the EA group was signifi-
cantly higher than that of the PA group, indicating that elec-
troacupuncture has a definite and significant effect on PMS.

Some research results show that the negative emotions of 
adolescent women may be related to diet and specific food 
[27]. The supplement of microelements and vitamin D can light-
en the symptoms of PMS patients [28], and selective 5-HT reup-
take inhibitors, prostaglandin inhibitors and oral contraceptives 
can also alleviate the symptoms of PMS patients. Studies have 
confirmed that the level of vitamin D in PMS patients is low [11]. 
In vivo, cholesterol is converted to progesterone by cholesterol 
side chain lyase P450(P450scc), 3 β - hydroxysteroid dehydroge-
nase (3 β - HSD), and then metabolized to Allopregnanolone by 
5 α - reductase and 3 β – HSD [29]. The results showed that the 
rise of progesterone after electroacupuncture might be caused 
by the above reaction chain. The increase of the two may have 
a negative feedback effect on the hypothalamus and pituitary, 
resulting in the decrease of adrenergic releasing hormones, 
such as ACTH, CRH, and 1,25-(OH)2D, while PRL, and E2 are not 
affected. 

Allopregnanolone may mainly bind to the α and β subunits 
of GABAA receptor and then produce anti-anxiety effect [30]. 
PMS is related to the periodic changes of ovarian hormones 
in vivo, but its biological mechanism needs to be mediated by 
neurotransmitters (including β-ET, 5-HT, and even the adrener-
gic nervous system), to form neuroendocrine disorders [31,32]. 
The disorder of regulating hormone secretion, such as thyrox-
ine, adrenocortical hormone, and sex hormones, can lead to 
emotional changes [33,34]. Through the intravenous injection 
of allopregnanolone in healthy women and women with PMDD, 
it was found that allopregnanolone can reduce the DRSP nega-
tive emotional score and the total DRSP score. It is speculated 
that allopregnanolone is the inducement of negative emotional 
symptoms in PMDD patients, and allopregnanolone can antago-
nize the effect of the GABAA receptor on progesterone, to im-
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prove the symptoms [35]. Some studies have shown that Shuyu 
capsule can inhibit the imbalance of Glu/GABA in the central 
nervous system of rats with PMS depression and effectively im-
prove the corresponding symptoms of rats with PMS depression 
[36]. In this study, we found that β - ET, 5-HT, DA, NA, and Glu/
GABA decreased, but GABA and Glu increased after treatment, 
which may mitigate a series of changes of mental emotion in 
the premenstrual period, and then alleviate the premenstrual 
syndrome. 

Prostaglandins are closely related to inflammation and pain 
[37,38]. PGF2 α and TXB2 can promote vasoconstriction, while 
PGE1, PGE2, and PGF1 α can relax the blood vessels [39]. Their 
interaction makes blood vessels in a normal state of balance. 
The plasma concentration of PGF2 alpha in the late luteal phase 
was significantly lower in patients with PMS, and the plasma 
concentrations of PGE in the middle follicular phase and middle 
luteal phase, PGE2 alpha in the middle follicular phase and TXB2 
in the middle and late luteal phase were significantly higher [40]. 
A disturbance of PG metabolism may contribute to the etiology 
of PMS. The results showed that PGF2 α and PGE2 had obvious 
changes after electroacupuncture, which made them in a state 
of balance again and alleviated the premenstrual syndrome.

In this experiment, due to the limited number of par-
ticipants, geographical limitations, and the study population 
(mostly college students), the experimental results may have 
limited generalizability. In the future experiment, we should fur-
ther expand the scope of the experiment, to better explore the 
experimental efficacy. We should pay attention to the molecular 
mechanism of electroacupuncture in the treatment of premen-
strual syndrome in the future, to provide a more reliable basis 
for electroacupuncture in the treatment of this disease.

Conclusion

Electroacupuncture is effective in the treatment of premen-
strual syndrome, which may be alleviated by regulating P, al-
lopregnanolone, 1,25-(OH)2D, CRH, ACTH, DA, NA, 5-HT, β–EP, 
GABA, Glu, Glu/GABA, PGF2 α and PGE2.
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