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In Taiwan, approximately 46% of women during perimenopause have experienced perimenopausal
syndrome, which mostly includes insomnia, hot flushes and sweating, and palpitation. Hormonal replace-
ment therapy (HRT) is the mainstream treatment of perimenopausal syndrome. However, many women
suffering from perimenopausal syndrome would prefer to take Guilu Erxian Jiao (GEJ) rather than receive
HRT. Therefore, the aim of this study is to determine whether GEJ helps relieve perimenopausal syndrome.
We treated perimenopausal women who suffered from perimenopausal symptoms and divided them into
three groups, administering GEJ at 200 mg per day, 100 mg per day, and a placebo (GEJ-free starch
powder), all of which were in the same capsule form with one capsule administered per day for 2 months.
Serum estradiol and follicle-stimulating hormone (FSH) levels were tested at three stages: pre-treatment,
1-month post-treatment, and 2-month post-treatment. The clinical symptoms were estimated using the
questionnaire of physical and mental symptoms during perimenopause before and after 2 months of treat-
ment. After 2 months of treatment, serum estradiol levels were significantly elevated in the high-dose
group (200 mg/day) (P < 0.05). However, no significant differences of serum FSH levels were observed
among the three groups after GEJ treatment. Although improvements were observed in both the high-dose
and low-dose groups, more amelioration in clinical symptoms was noted in the low-dose group (100
mg/day) than in the high-dose group, especially for hectic sweats and palpitation. GEJ is effective for
relieving perimenopausal syndrome, and taking high-dose GEJ once per day for 2 months elevates more
serum estradiol levels than does taking a low dose. Therefore, we concluded that GEJ is beneficial for

treating perimenopausal syndrome.
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Introduction

Menopause occurs when the oocytes in a
woman’s ovaries deplete and ovulation ceases’.
Women experience a hormonal change at approxi-
mately this time. Because of decreasing hormone
secretion, women suffer from physical and mental
discomfort. This is called perimenopausal syndromeZ,
which can be generally classified into two categories.
The first is physical symptoms, such as hot flushes,
night sweats, headaches with dizziness, chest tightness,
palpitation, joint and bone pain, and a dry sensation
in the vagina. The second is psychological symptoms,
such as insomnia, irritability, depression or a sense
of loss, and general weakness®”. In recent decades,
researchers have classified physical perimenopausal
syndrome further into specific categories according
to general, to vasomotor , and to genitourinary
properties™™.

In Europe and the United States, 80% of peri-
menopausal women experienced hot flushes’, and
the symptom lasted from half a year to five years'’.
In Asia, the symptom of hot flushes in perimeno-
pausal women has been less common but has still
occurred, ranging from 17.6%"", 24.2%", to 38%",
in different studies. A multinational study in Asia,
including 22 investigational centers in China, Hong
Kong, Indonesia, South Korea, Malaysia, Paki-
stan, the Philippines, Singapore, Taiwan, Thailand,
and Vietnam, revealed a 62.7% prevalence rate of
hot flush symptoms'?. Although perimenopausal
syndrome ceases after a few years, numerous diseases
such as urethritis, urine incontinence, osteoporosis,
atherosclerosis, and cardiovascular disease may
be induced by insufficient hormone secretion after
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menopause ', greatly influencing women’s health

and life quality.

Menopausal transition is the period from variable
menstrual cycle length to skipped cycles and then to
amenorrhea'. According to recent studies, the average
age of female menopause in Taiwan ranges from 49.5
t0 49.8 years old'**’. Among the cases in these studies,
46% of sclf-described menopausal women have
experienced perimenopausal syndrome, and the most
common symptoms include insomnia, hot flushes,
sweating, palpitation, irritable temper, depression,
dyspareunia, lumbago, and general weakness'>'**".

Hormone replacement therapy (HRT) has
been frequently used since the 1970s for alleviating
perimenopausal syndrome and preventing osteoporosis

10,21,22 .
“°% Nevertheless, increased

in menopausal woman
adverse or even harmful effects were reported by a
large-scale randomized controlled trial performed by
the Women’s Health Initiative. The report showed
that after 5.2 years of follow-up of hormone therapy,
combined an oral estrogen plus progestin supplement
resulted in harms rather than benefits in menopausal
women. The treatment was found to increase the risk
of coronary heart disease and invasive breast cancer.
However, the study also revealed that combined an
oral estrogen plus progestin supplement could reduce
the risk of osteoporosis, hip fracture, and colorectal
cancer'”.

According to the Inner Cannon of the Yellow
Emperor, the most classical book in traditional
Chinese medicine (TCM), the essence of Ren and
Taichong Meridian, and the essence of the kidney
are exhausted during a female’s late 40s. The physi-
ological function of the perimenopausal phase is
characterized by ceased menstruation and reproduc-

tive function. The basis of the pathophysiology of

menopausal syndrome results from the emptying
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of the yin, yang, and qi of the kidney. Therefore,
treatment strategies rely on nourishing the essence
of the kidney and refilling the vitality of the kidney.
The prescription Guilu Erxian Jiao (GEJ) originates
from Yi Fang Ji Jie (The Collected Explanation of
Medical Prescription). The four major components
of GEJ are Cornu Cervi, Carapax et Plastrum Chry-
semys, Lycii Fructus, and Ginseng Radix. According
to the traditional Chinese records on GEJ, the effi-
cacies involve supplying the essence and marrow,
replenishing vital energy, and refreshing the mind.
GEJ is one of the best prescriptions for deficiency
of both yin and yang in the kidney, and exhausted
essence and blood in Ren and Du Meridians, emacia-
tion of the body. Clinically, GEJ has been commonly
used to treat general weakness, fatigue, wilting and
weak waist and knees, blurred vision, neurasthenia,
erectile disorders, anaphrodisia, spermatorrhea,
semen abnormality”, edema, dysuria, urinary incon-
tinence, menstrual disorders®, menopause, and post-
partum urinary retention®. GEJ has also been used
to treat anti-aging”, chronic renal disease®’, diabetes
mellitus, osteopenia®®, and stroke sequel®.

Many previous studies have mentioned the effects
of the four gradients in GEJ. Ginseng Radix helps
delay the aging process’™', excites the central nervous
system’”, improves immunity™’, alleviates hemo-
poiesis™, and suppresses cancer cell proliferation™.
Lycii Fructus enhances immunity function and anti-
aging’®. Carapax et Plastrum Chrysemys can modulate
immunity®’, prevent apoptosis of certain neurons in the
central nervous system’’, and promotes mesenchymal
stem cell differentiation into osteoblasts®. Cornu Cervi
is beneficial for increasing hemoglobin and elevating
the concentration of platelets, erythrocytes, and leuko-

9 . . .
cyte counts™. However, few studies have investigated

the effects of GEJ on menstrual regulation and peri-
menopausal disorder treatment™’.

Because of rapid developments in marketing
and advertising, traditional Chinese prescriptions are
considered as healthy food or medication treatment
for climacteric women. Therefore, instead of receiving
hormone preparations, many women choose GEJ as
an alternative medicine. Because numerous patients
suffering from perimenopausal syndrome purchase
and receive GEJ as an over-the-counter (OTC) drug,
we considered it is necessary to study the efficacy of
GEJ in climacteric women treatment. Therefore, the
objective of this study was to evaluate whether GEJ
alleviates perimenopausal syndrome and modulates

hormones in women.

Materials and Methods

I. Participants

We recruited 65 healthy female volunteers, aged
40 to 59 years old who had regular menstruation but
with any one of the menopausal symptoms such as
hot flushes, palpitation, insomnia, irritable moods,
depression, general weakness, fatigue, low back pain,
joints pain, and a dry sensation in the vagina; or who
had already suffered from irregular menstruation or
amenorrhea. The participants were excluded if they
had abnormal liver and renal function, uncontrolled
diabetes and hypertension, major infections, cancer
diseases, during radiotherapy or chemotherapy, taken
immunosuppressive agents, or gotten pregnant. All of
the participants were required not to receive hormone
supplements or any health foods that were proven to
have hormonal effects one week before participating in

the study and during the 2-month treatment.
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I1. Herb preparation
The herbs and placebo were prepared by the

Chuang Song-Zong pharmaceutical factory, a TCM
Good Manufacturing Practice (GMP) manufac-
turer certified in Taiwan. The batch number was
RD-EG689-701. The ingredients of the medicinal
herbs in the GEJ were Cornu Cervi , Carapax et
Plastrum Chrysemys, Lycii Fructus, and Ginseng
Radix et Rhizoma Rubra. The weight proportion of
these medicinal herbs was 10:5:1.1:0.9, sequentially.
The preparation procedure of GEJ in this study was
as follows. The raw herbs, Cornu Cervi and Carapax
et Plastrum Chrysemys, were stewed using gentle
heat for around one week, and Lycii Fructus and
Ginseng Radix et Rhizoma Rubra were then added.
The mixture was stewed further, then filtered and
concentrated into a paste. The concentrated paste
was later mixed with the starch and finally dried to
a fine GEJ powder. The total weight of the original
raw herbs when compared to the concentrated paste
was 5.67:1. The high-dose group was composed of
266.8 mg of the concentrated paste and the low-dose
group was composed of 133.4 mg of the concentrated
paste. A GEJ-free powder was also made, mainly of
corn starch, microcrystalline cellulose, caramel, and
ginseng perfume oil (so that the appearance and smell
resembled those of the GEJ powder). It was used as
the padding in the high-dose, low-dose, and placebo
groups. Therefore, all of the capsules in the three
groups were of equal weight.

High performance liquid chromatography
(HPLC) was used to ensure the quality (standard effec-

tive components) of the GEJ.

II1. Study design

Sixty-five participants were recruited and each

was randomly assigned to three groups: 22 participants
in the high-dose group (200 mg/day); 22 participants
in the low-dose group (100 mg/day); and 21 partici-
pants in the placebo group. All of the participants
received the treatment for 2 months. The medicine
in all 3 groups was administered orally in the form
of capsules; the dosage was one capsule taken once
per day. All participants were evaluated according
to serum follicle-stimulating hormone (FSH) levels,
estradiol concentration, and the questionnaire of
25 clinical menopausal symptoms. The evaluation
of serum FSH and estradiol concentration were
performed before and immediately after the treatment.
The questionnaire evaluation was performed at the
beginning of the treatment, at one month during the
treatment, and at the end of the treatment. The concen-
tration of serum hormone levels were entrusted to and
tested by the Department of Laboratory Medicine,
Chang Gung Memorial Hospital (CGMH).

IV. Questionnaire

The questionnaire was completed by the partici-
pants orally with instruction and assistance, and was
administered 3 times, at pre-treatment, one month
during the treatment, and two months during the treat-
ment (treatment completion). The questionnaire in the
study was based mainly on the Menopause-Specific
Quality of Life (MENQOL) Questionnaire*', Greene
Climacteric Scale®, Menopause Rating Scale (MRS)’,
and study of menopausal symptoms in Taiwan'’.
Some clinical symptoms frequently observed in TCM
were also added to the questionnaire (Table 1). The
items of the questionnaire constituted four major
domains of menopausal symptoms: vasomotor, phys-

ical, urogenital, and psychological (Table 2).
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Table 1. Questionnaire of physical and mental symptoms during perimenopause.

Physical and mental symptoms

Severity

during perimenopause None

Mild Moderate Severe Very Severe

1. Abnormal Hot Sensation (Hot Flushes) 0
2. Insomnia

3. Palpitation

4. Tiredness

5. Headache, Dizziness

6. Night Sweats

7. Depressed Moods or a Sense of Loss
8. Vaginitis

9. Tends to Get Urinary Tract Infection
10. Pain during Sexual Intercourse

11. Urinary Incontinence

12. Allergies

13. Dry Mouth

14. Hectic Sweats

15. Constipation

16. Diarrhea

17. Chest Tightness

18. Elevated Blood Pressure

19. Decreased Blood Pressure

20. Facial Flushing

21. Pale Appearance

22. Joint And Bone Pain

23. Being Depressed And Suspicious
24. General Weakness

25. Irritable
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V. Statistical analysis

To test the significance of changing, statistical
analysis for serum FSH and estradiol concentration
was applied using a paired-sample t-test because there
were two time points of investigation in this study.
Three groups were in this study and each group was
evaluated by administering the questionnaire three

times (before treatment, during treatment, and post

treatment). The varying original statistics of the 3
groups (high-dose, low-dose, and placebo groups)
made comparing the symptom improvements among
the 3 groups difficult. Hence, we analyzed the statistics
of the questionnaire at 3 different time points (before
treatment, during treatment, and post treatment) for

each group by performing one-way ANOVA.
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Table 2. Questionnaire analysis of physical and mental symptoms during perimenopause.

Physical and mental symptoms during perimenopause

vasomotor  physical  urogenital  psychological

1. Abnormal Hot Sensation (Hot Flushes)

2. Insomnia

3. Palpitation
4. Tiredness

5. Headache, Dizziness

6. Night Sweats

7. Depressed Moods or a Sense of Loss

8. Vaginitis

9. Tends to Get Urinary Tract Infection

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Pain during Sexual Intercourse
Urinary Incontinence
Allergies

Dry Mouth

Hectic Sweats

Constipation

Diarrhea

Chest Tightness

Elevated Blood Pressure
Decreased Blood Pressure
Facial Flushing

Pale Appearance

Joint And Bone Pain

Being Depressed And Suspicious
General Weakness

Irritable

v
v

<

< < < < < < <
< < < <

< <

Table 3. Average age in each group.

Group High-dose (200 mg/day)

Low-dose (100 mg/day) Placebo

Age (years old) 50.0 +3.79

49.7+5.28 48.4+£5.69

Among whom, the high-dose group contained 22
participants, but 3 participants withdrew during the

experiment; | participant withdrew in the first month

Results

Sixty-five female participants were recruited.

because she could not sustain the discomforts arising
from holding the HRT, which she received previously;
and 2 participants withdrew in the second month
because one held the treatment by herself and the other
lost of follow up. The low-dose group contained 21

participants, but 1 participant withdrew during the
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experiment in the second month because she was too
busy to receive the treatment regularly (Figure 1).
The placebo group contained 21 participants and no
one withdrew. Table 3 lists the average age of the
participants in each group. The menstruation states
and number of participants in each state are listed in

Table 4.

According to the experimental results and those
of the paired t-test (used to determine the significant
differences between pre-treatment and post-treatment
conditions in each group), after 2 months of treatment,
for the high-dose group, the serum estradiol concentra-
tion was significantly increased when compared to the

placebo group (P < 0.05) (Table 5). For the low-dose

@ women, aged 40~59 year o@

Serum FSH and E2 level,

Questionnaire. )

22 women

GEJ Capsule,
So 1 capsule/day,

21 women

Control
Group

Placebo Capsule,
1 capsule/day

22 women

A 4
Low-dose
Group

GEJ Capsule,
1 capsule/day,

100mg/day

|

GEJ Capsule,
1 capsule/day,

i

Questionnaire )

E 1
OFJ Capsule, Placebo Capsule,
1 capsule/day,

100mg/day 1 capsule/day

i

200mg/day

Serum FSH and E2 level,
Questionnaire.

19 women

|

21 women 21 women

l l

Analysis by One-way ANOVA

Fig. 1. Study framework. GEJ: Guilu Erxian Jiao, FSH: follicle-stimulating hormone, E2: estradiol.



172

Table 4. State of menstruation.

Clinical evaluation of Guilu Erxian Jiao in treating perimenopausal syndrome

State Numbers of participants
1 Still having menstrual cycles 19
2 Irregular menstrual cycles 14
3 Last natural final menstruation period in one year 5
4 Last natural final menstruation period at one year before, or longer 19
5 Menopause due to surgery, radiation therapy, or chemotherapy 4

Table 5. Pre-treatment and post-treatment of estradiol (E2) and follicle-stimulating hormone (FSH) level in

groups. For each group, a paired t-test was conducted to test the significant difference between pre-treatment and

post-treatment. The asterisk (*) shows the significance with P-value < 0.05.

Group High-dose (200 mg/day) Low-dose (100 mg/day) Placebo
Pre- Post- P-value Pre- Post- P-value Pre- Post- P-value
treatment  treatment treatment  treatment Treatment treatment
(;é/Err%l) 353+£542 64.1+£70.9 0.048* 34.0+30.7 543+409 021 36.2+26.1 40.3+31.5 0.07
2. FSH
392+102 419+12.7 037 33.6+294 355+300 0.7 39.7+321 369+33.1 045
(mIU/ml)

group, after 2 months of treatment, the estradiol
increased as well; but there was no significant differ-
ence when compared to the placebo group. Regarding
serum FSH level changes, no significant difference
was found in the three groups.

The results of physical and mental symptoms
of menopause are shown in Table 6. The patients
receiving high-dose GEJ had significant improvement
in facial flushing, allergies, chest tightness, general
weakness, joint and bone pain, insomnia, and being
depressed and suspicious (P < 0.05). The patients
receiving low-dose GEJ had significant improvement
in hectic sweats, palpitation, allergies, chest tightness,
general weakness, joint and bone pain, and depressed
moods or a sense of loss (P < 0.05). Regarding
physical symptoms, both the high-dose and low-dose
groups had improved allergies, chest tightness, general
weakness, and joint and bone pain; and the low-dose

group also had alleviated palpitations. Regarding

vasomotor symptoms, there was a significant differ-
ence in facial flushing in the high-dose group, and in
hectic sweating in the low-dose group (P < 0.05), but
both dosages could not alleviate hot flushes. Regarding
urogenital symptoms, both dosages in this study could
not improve them. Regarding psychological symp-
toms, the more meaningful finding is that high dosages
could alleviate insomnia.

Further analyzing the symptoms significantly
improved (P < 0.05), as shown in Figures 2 and 3, in
both the high-dose and low-dose groups, reduction of
joint and bone pain after 2 months of treatment was
higher than after 1 month of treatment. Comparing
both groups, the reduction in the high-dose group was
more obvious than in the low-dose group; one half
degree of pain reduction in the first month and one
third of pain reduction was noted in the second month.
This was compatible with the general clinical practice

of using GEJ for relieving osteoarthritis and other
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Table 6. Statistics of 25 common physical and mental symptoms around menopause. For each group, one-way ANOVA was used to test the significance of differ-

ence between the three different times (before treatment, during treatment, and post treatment) within the same group. The asterisk (*) shows the significance with P < 0.05.

(Continued)

Placebo

1-month

Low-dose (100mg)

High-dose (200mg)

Group

Clinical evaluation of Guilu Erxian Jiao in treating perimenopausal syndrome

P-value

Post-
treatment

2-month
0.53+1.2

Post-
treatment

Pre-
Post- P-value treatment
0.53+1.1

treatment

0.59+0.93 0.31+0.48 0.41+0.62

2-month
0.18+0.39 0.13+0.34 0.19+0.33

1-month
Post-
Treatment

Pre-
Post- P-value
treatment treatment

0.73+0.78 0.27+0.65 0.44+0.5

031+0.48

2-month

1-month

Post-
treatment

Pre-
treatment

0.5

044 0.73+£1.1

0.75

0.04*

20. Facial Flushing
21. Pale Appearance
22. Joint And Bone

0.13+0.52 027+0.71 0.33+0.72

0.5

0.15+0.38

0+£0

0.07

1.2+126 0.73+£1.28 0.92+1.1

0.048%*

1+1

1.12+1.16

147+12

1.54+£12 0.69+£0.85 0.53+£0.87 0.03*

Pain

19

0.

027+0.49 047+0.9

0.73+1.1

0.58

0.65+0.86 0.31+0.7 0.47+0.62

0.047*

23. Being Depressed

0.38+0.5

0.84+09 0.76+0.3

And Suspicious
24. General Weakness 0.85+12 0.23+0.44 046=+0.5

25. Irritable

0.19
0.

0.8+1.2 033+0.81 047+0.92
093+0.96 0.34+0.49 0.53+0.83

0.88+£0.99 037+0.62 035+0.6 0.043*

0.046%*
0.31

09

0.59 £0.62

0.7+£098 037+0.8

0.08+1.51 0.46+0.78 0.69+0.63

degenerative bone and joint symptoms.

Moreover, among the seven significantly
improved symptoms in the low-dose group (Figures
2 and 3), reduction of most of the symptoms after 2
months of treatment was more obvious than after 1
month of treatment except the depressed moods and
a sense of loss, which may have been because of the
placebo effect. In the high-dose group, significantly
improved symptoms were not in proportion to treat-
ment time. All of the symptoms rebounded in the
second month, except for joint and bone pain. These
results indicated that low-dose GEJ could alleviate the

perimenopausal symptoms more effectively.

Discussion

Although the p-value in the test of serum estra-
diol difference is 0.048 (which is close to 0.05), the
average serum estradiol level is almost twice the initial
serum level. Therefore, the value is still statistically
significant.

This result reveals that GEJ can elevate serum
estradiol levels as well as relieve perimenopausal
symptoms. In the improvements of the perimenopausal
symptoms, the most crucial are facial flushing and
hectic sweats. Both of these symptoms are related to
those hot flushes and may be relieved by performing
HRT, implying that GEJ may have the same mecha-
nism as estradiol®. Based on previous studies, the
Panax ginseng C.A. Meyer in GEJ is related to binding
or activating the estrogen receptor*”*®. Among all
ingredients in the Panax ginseng C.A. Meyer, the most
frequent referred ingredient is ginsenoside Rb1%*.
This may be why the effects of GEJ resemble those
of estrogen.

The results of this study indicate significant
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promotion of serum estradiol levels in the high-dose
GEJ group, as compared to the low-dose GEJ group;
however, the low-dose GEJ group experienced more
effective relief of perimenopausal symptoms such as
chest tightness, palpitation, hectic fever and sweats,
allergies, and general weakness. This may be because
of other components in GEJ such as Cornu Cervi,
Carapax et Plastrum Chrysemys, and Lycii Fructus
playing vital roles in reducing the perimenopausal
symptoms. Because the clinical symptoms of meno-
pause were not all directly related to hormone changes,
the autonomic nervous system also contributes to
menopause symptoms, such as palpitation, hectic fever
and sweats, and insomnia. These symptoms may be
reduced by other components in GEJ besides ginseng.
Therefore, low-dose GEJ treatment can reduce some
clinical symptoms more effectively than high-dose
GE]J treatment can.

In this study, 33 women still had menstruation,
and 28 women were diagnosed with amenorrhea. In
both the high-dose group and low-dose group, 11
women still had menstruation, and 9 women had amen-
orrhea. Hence, in this study, there were more women
who still had menstruation than those with amenorrhea
in each group (high-dose, low-dose, and placebo). So
the serum E2 elevation post 2 month-treatment may
not due to the surge of menopause but is rather due to
the high dose GEJ taken.

As the results indicated, in the high-dose group,
treatment of GEJ could significantly reduce facial
flushing but not in the low-dose and placebo groups.
One probability is that the effect of Carapax et Plas-
trum Chrysemys in nourishing yin and suppressing
hyperactive yang was reflected in the high-dose group
more easily. The other reasons may be due to the dose

dependent estradiol effect of GEJ*. Of the significantly

improved symptoms, insomnia was noted in the high-
dose group, whereas palpitation was noted in the
low-dose group. Further study may be required to
determine the dosage dependent effects on sympathetic
and parasympathetic tone.

Regarding symptom allergies, both experimental
groups attained significant improvement. The results
would work in concert with a previous study in which
CD4+ T lymphocyte counts reduced significantly (P <
0.05) after receiving GEJ for 2 months at 300 mg/day
and 450 mg/day”’.

Although no significant reduction of the
symptom of dry mouth occurred in either GEJ group
(P > 0.05), the reduction in the low-dose group was in
proportion to time increases. Instead, increases were
observed in the high-dose group, possibly implying
that the high-dose group may contribute to dry mouth
and also explaining the hot property of the elevating
yang energy of GEJ. Further study is required to
determine whether the high percentage of the elevating
yang energy ingredient, Cornu Cervi, caused the hectic
sweats and other hot property, for example, thirst,
rather than that in the low-dose group.

Regarding the results of significant improvement
of general weakness and chest tightness attained in
both GEJ groups (P < 0.05), the reason is that GEJ
is clinically considered to nourish the kidney and
replenish the essence, and is suitable for treating aging,
weak health, severe sickness, and patients recovering
from a major surgery. Therefore, either high or low
GEJ dosage may treat general weakness by recovering
body energy and possibly improving chest tightness by
strengthening the contractility of respiratory muscle.

Significant improvement of depressed moods
or a sense of loss in the placebo group and depressed

moods in both GEJ groups (depressed and suspicious
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in the high-dose group, depressed moods and or a
sense of loss in the low-dose group) may be considered

psychological effects, which require further study.

Conclusion

Based on the results of this study, perimenopausal
syndromes can be relieved by the treatment of either
low-dosage (100 mg/day) or high-dosage (200 mg/
day) GEJ. High-dose GEJ treatment helps raise serum
estradiol concentrations, but low-dose treatment can
reduce perimenopausal symptoms more effectively.
We conclude that GEJ treatment benefits women diag-

nosed with perimenopausal syndrome.
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