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Abstract

Purpose To assess the effects of Kampo, a traditional

Japanese adaptation of Chinese herbal medicine, on peri-

and postmenopausal women with sleep disturbances.

Methods Among the records of 1,523 peri- and post-

menopausal women who are enrolled in the Health and

Nutrition Education Program at the Tokyo Medical and

Dental University, Menopause Clinic, during 1995–2009,

about 151 women suffering from moderate to severe sleep

disturbances were retrospectively analyzed. These women

had received only health/nutrition education (control;

n = 77) or received treatment with one of the three major

Kampo formulae: Tokishakuyakusan (TJ-23; n = 42),

Kamishoyosan (TJ-24; n = 16), or Keishibukuryogan

(TJ-25; n = 16) according to their ‘‘Sho’’ or symptom

patterns. Subjective sleep parameters, menopausal symp-

toms, health-related quality of life, body composition,

blood pressure, and pulse rate were compared before and

after the intervention.

Results The TJ-25 group had significantly higher body

weight, body mass index, body fat, lean body mass, resting

energy expenditure, and relatively high blood pressure

and heart rate at baseline than the other groups. After

*5-month follow up, TJ-23 reduced the sleep disruption

frequency, increased lean body mass, and decreased

diastolic pressure. TJ-24 alleviated subjective sleep distur-

bances; improved difficulties in initiating sleep, disrupted

sleep, and non-restorative sleep; and relieved headache/

dizziness. TJ-25 improved subjective sleep disturbances,

alleviated perspiration, and reduced systolic/diastolic

pressure and heart rate.

Conclusions Each of the Kampo formulae effectively

alleviated sleep disturbances in Japanese peri- and post-

menopausal women. Middle-aged female patients having

sleeping disorder could successfully be treated using

Kampo medicines.

Keywords Menopause � Sleep initiation and maintenance

disorders � Herbal medicine � Complementary therapies �
East Asian traditional medicine � Kampo medicine

Introduction

Insomnia is defined as difficulty in the initiation and/or

maintenance of sleep and/or inadequate or poor quality of

sleep that results in the impairment of daytime functioning,

despite adequate opportunities and circumstances for sleep

[1]. The symptom, known to affect 6–30% of the general

population [2], is not merely an issue of sleep disruption

but is known to cause general health problems, such as

obesity [3], diabetes and impaired glucose tolerance [4],

hypertension [5], metabolic syndrome [6], eventually

leading to increased mortality [7].

Difficulty in sleeping is also fairly common in middle-

aged women, and the prevalence of the symptom is known

to increase from pre- to peri-, and postmenopause [8–10].

Although the exact mechanisms underlying the increase in

the prevalence of troubled sleeping with the advanced stage

of menopause are not fully understood, the association of
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sleep disturbance with vasomotor symptoms and depressed

mood, at this stage in a woman’s life, has been well-

documented [11–14]. We recently reported that sleep

disturbance is highly prevalent in Japanese peri- and

postmenopausal women [15]. Sleep disturbance, more

often coexist with mood disturbance, was shown to dete-

riorate their health-related quality of life (HR-QOL) sig-

nificantly. Our detailed analysis revealed that hormone

therapy and hypnotics are both effective treatment regi-

mens for improving sleep disturbances in this specific

population [16].

In addition to conventional medicine, complementary and

alternative medicines (CAM) are widely used across the

world, especially by women and middle-aged individuals,

people with higher levels of education and higher incomes,

and people with chronic diseases or poor overall health [17].

It was reported that in the early 2000s, CAM was used by

almost 50% of the middle-aged women in Western countries

to alleviate menopausal symptoms [17, 18]. The percentage

might be even higher at present because of the Women’s

Health Initiative (WHI) reports on the negative aspects of

hormone replacement therapy [19, 20]; however, insomnia

or difficulty in sleeping is not among the principal reasons for

the use of CAM in this population [17].

Kampo is a Japanese subdivision of traditional East

Asian medicines (TEAMs), which was founded in the sixth

century and was a local adaptation of Chinese herbal

medicine (CHM). It is a more pragmatic approach than

CHM; in that, a medical practitioner chooses one best

formula for a patient out of some 150 ready-to-use for-

mulae that are composed of approximately 160 herbal

substances corresponding to the patient’s ‘‘Sho’’, i.e., a

pattern of symptoms [21, 22].

The use of Kampo medicine has been revived in Japan

since its approval by the Ministry of Health and Welfare in

1976, and now it is one of the main treatment options for

menopausal symptoms together with hormone therapy.

Among the *150 formulae that are currently available,

three of them: Tokishakuyakusan (Tangkuei and peony

powder, TJ-23), Kamishoyosan (Augmented rambling

powder, TJ-24), and Keishibukuryogan (Cinnamon twig

and poria pill, TJ-25), have been considered to be the best

fits for women with menopausal symptoms.

In this study, we compared the effects of the formulae

TJ-23, TJ-24, and TJ-25 on the following: subjective sleep

parameters, menopausal symptoms, HR-QOL, body com-

position, blood pressure, and pulse rate of peri- and post-

menopausal women. Comparison was made by conducting

a detailed analysis of the records of women who are

enrolled in the Systematic Health and Nutrition Education

Program, conducted at the Menopause Clinic of the Tokyo

Medical and Dental University Hospital, during the past

15 years.

Methods

The details of the study population have been described in

our previous reports [15, 16]. Briefly, we retrospectively

analyzed the records of 1,523 Japanese peri- and post-

menopausal women who were enrolled in the Systematic

Health and Nutrition Education Program (SHNEP), con-

ducted at the Menopause Clinic of the Tokyo Medical and

Dental University Hospital, between March 1995 and

December 2009. In this program, these women were

examined by physicians who evaluated their health status

and prescribed medicines for improving health, and by

nutritionists who assessed their lifestyles and advised on

appropriate diet and exercise regimens.

The mean (SD) age of the participants was 53.0

(7.2) years. Among the patients, 28.3% were classified to

be in menopausal transition and 71.7% as postmenopausal

based on the pattern of their menstrual cycles. A woman

was defined as being in menopausal transition if she had

had a menstrual period within the past 12 months, but had

missed a period or had irregular cycles in the past

3 months; a woman was defined as postmenopausal if she

had not had any menstrual period in the past 12 months

[9, 23]. Doctors and nutritionists interviewed all the

women at their initial visit and every 3 months, thereafter.

At each interview session, the women rated the severity

of the following ten menopausal symptoms: hot flushes,

perspiration, chilliness, irregular heartbeat, difficulty in

sleeping, irritability, depressed mood, headache/dizziness,

tiredness, and musculoskeletal pain. Rating was by using a

4-point scale that measured how often each symptom

affected their daily life: none (never, 0 point), mild (rarely,

1 point), moderate (sometimes, 2 points), and severe (very

often, 3 points). The severity of difficulty in sleeping

scored in this system is referred to as ‘‘the subjective sleep

disturbance score’’, hereafter. Sleep quality was also

assessed by the participants themselves and recorded in

terms of sleep duration (h), sleep onset (easy, difficult, and

neither easy nor difficult), sleep disruption (the number of

awakenings per night), and sleep satisfaction (restorative,

non-restorative, and neither restorative nor non-restorative)

of the previous night.

The following physical characteristics were recorded:

height (cm), weight (kg), body fat percentage (%), and lean

body mass (kg), which were measured using a body com-

position analyzer MC-190EM (Tanita, Tokyo, Japan); and

body mass index (BMI), which was calculated as weight

(kg)/height2 (m2). Resting energy expenditure (Kcal/day)

was measured using an indirect calorimeter VMB-005 N

(Vine, Tokyo, Japan) as described elsewhere [24]. Further,

blood pressure was measured using a sphygmomanometer

BP-203 RV II (Colin, Tokyo, Japan), and pulse rate was

recorded after a rest period of 5 min or more. The HR-QOL
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was also evaluated and scored using a self-administered,

structured questionnaire developed and validated at our

clinic, as described previously [15, 16]. Briefly, the ques-

tionnaire contains 38 items covering four domains of a

women’s health during menopausal transition: physical

health, mental health, life satisfaction, and social involve-

ment. The participants respond to each item on a 4-point

scale (strongly agree, 3; agree, 2; disagree, 1; strongly

disagree, 0) or a binary scale (Yes, 1; No, 0). The QOL

with respect to a domain is expressed as the total of the

scores for each of the items: physical health, 9 items, 27

points; mental health, 12 items, 36 points; life satisfaction,

5 items, 15 points; and social involvement, 12 items, 16

points; the QOL is thus rated over 94 points.

Of the 1,474 participants who rated the severity of dif-

ficulty in sleeping at their first visit, 747 (50.7%) reported

that their daily life was either moderately (sometimes) or

severely (very often) affected by difficulty in sleeping; these

women were regarded as having sleep disturbances. Of

these, 151 were selected for the present study, because they

received only health/nutrition education, without any

medical treatment (control; n = 77) or treatment with one

of the three Kampo formulae: Tsumura Tokishakuyakusan

Extract Granules (TJ-23; 7.5 g/day; n = 42), Tsumura

Kamishoyosan Extract Granules (TJ-24; 7.5 g/day;

n = 16), or Tsumura Keishibukuryogan Extract Granules

(TJ-25; 7.5 g/day; n = 16), during the follow-up period of

144 ± 58 days (mean ± SD). The composition of the three

formulae is detailed in Table 1. We excluded the following

subjects: (1) those who were prescribed estrogen prepara-

tions; (2) those who were prescribed hypnotics or anxio-

lytics; (3) those who were prescribed Kampo formulae other

than TJ-23, 24, and 25; (4) those who were prescribed

additional drugs, which are known to affect sleep or

hormonal status, such as antidepressants, antipsychotics,

anti-histamines, anticonvulsants, oral contraceptive pills,

gonadotropin-releasing hormone (GnRH) agonists, tamox-

ifen, raloxifene, beta-blockers, or glucocorticoids.

The records of these participants were examined for the

baseline characteristics and for changes in subjective sleep

disturbance scores, sleep quality measures, menopausal

symptom scores, HR-QOL scores, body composition,

blood pressure, and pulse rate.

The Tokyo Medical and Dental University Review

Board approved the study protocol, and all the participants

provided informed consent.

Statistical analyses were performed by one-way analysis

of variance (ANOVA) followed by Tukey’s multiple

comparison test, Wilcoxon’s matched pairs test, Mann–

Whitney test, Fisher’s exact test, and Kruskal–Wallis test

followed by Dunn’s multiple comparison test, and paired

t test, as specified. The software Prism 5 (GraphPad Soft-

ware, La Jolla, CA, USA) was used for this purpose.

Results

Background

The baseline characteristics of the study subjects are shown

for each group in Table 2. These women were, on average,

normotensive and not obese. There was no significant

difference in the age or height among the treatment groups.

However, the TJ-25 group showed significantly higher

body weight, body mass index, body fat, lean body mass,

and resting energy expenditure than any other group.

Table 1 Composition of the

three Kampo formulae
Tokishakuyakusan

[Tangkuei and peony

powder] (TJ-23) (%)

Kamishoyosan

[Augmented rambling

powder] (TJ-24) (%)

Keishibukuryogan

[Cinnamon twig and

poria pill] (TJ-25) (%)

Cinnamon Bark 4.7

Bupleurum Root 7.1

Mentha Herb 2.4

Ginger 2.4

Glycyrrhiza 3.6

Peach Kernel 4.7

Moutan Bark 4.7 4.7

Peony Root 9.7 7.1 4.7

Japanese Angelica Root 7.3 7.1

Cnidium Rhizome 7.3

Gardenia Fruit 4.7

Poria Sclerotium 9.7 7.1 4.7

Atractylodes Lancea Rhizome 9.7 7.1

Alisma Rhizome 9.7
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Further, the systolic pressure, diastolic pressure, and pulse

rate were relatively high in the TJ-25 group although the

differences were not statistically significant.

Subjective sleep disturbance score and sleep quality

measures

First, we compared the four treatment groups for the changes

in the subjective sleep disturbance score and self-reported

sleep quality measures after an interval of 5 months

(144 ± 58 days, mean ± SD) (Table 3; Fig. 1). Improve-

ment in the sleep disturbance scores after intervention was

observed in every group, of which the groups TJ-24 and TJ-

25 showed a significantly greater decrease (p \ 0.05, Mann–

Whitney test) than the control group. The self-reported sleep

duration did not change with treatment in any of the four

groups. The percentage of women reporting difficulty in

initiating sleep (DIS) and non-restorative sleep (NRS)

reduced substantially after intervention in the TJ-24 group

(DIS, from 57 to 0%, p \ 0.001; NRS, from 71 to 14%,

p \ 0.01, Fisher’s exact test), while there was a significant

decrease in the frequency of disrupted sleep per night in the

TJ-23 and TJ-24 groups. These findings indicate that Kampo

medicine considerably improved the sleep quality in Japa-

nese peri- and postmenopausal women with sleep distur-

bances, although they did not extend the sleep duration.

Menopausal symptoms

Second, the treatment groups were compared for changes

in the menopausal symptom scores other than those for

sleep disturbance (Table 4).

Although the post-interventional changes in these scores

were minimal in all the four groups, the improvement in the

score for perspiration in the TJ-25 group and that for the

headache/dizziness in the TJ-24 group were significantly

Table 2 The baseline characteristics of the study subjects (n = 151)

Control (n = 77) TJ-23 (n = 42) TJ-24 (n = 16) TJ-25 (n = 16) p value

Age (years) 52.5 (7.1) 52.7 (5.0) 51.1 (5.3) 51.1 (2.4) 0.6770

Height (cm) 154.7 (6.0) 156.0 (5.2) 158.4 (3.9) 158.1 (4.6) 0.0705

Body weight (kg) 53.1 (9.8) 52.1 (7.3) 54.3 (3.6) 68.4 (9.4)*** \0.0001

Body mass index (kg/m2) 22.2 (3.7) 21.4 (2.5) 21.2 (1.4) 26.5 (3.6)*** \0.0001

Body fat (%) 29.0 (5.2) 26.8 (5.1) 27.8 (2.1) 36.9 (5.9)*** \0.0001

Lean body mass (kg) 37.1 (5.7) 37.3 (4.9) 38.9 (1.9) 45.0 (4.8)*** 0.0001

Resting energy expenditure (Kcal/day) 1,245 (342) 1,295 (387) 1,261 (294) 1,899 (665)*** 0.0002

Systolic pressure (mmHg) 124.5 (19.3) 121.8 (19.0) 122.0 (15.7) 133.0 (14.5) 0.3307

Diastolic pressure (mmHg) 76.4 (11.4) 76.4 (10.6) 75.0 (6.4) 83.2 (11.3) 0.2073

Pulse rate (min-1) 76.6 (12.1) 77.1 (12.0) 76.3 (10.5) 80.8 (11.0) 0.7137

Data are expressed as mean (standard deviation). p values were derived from one-way analysis of variance

*** p \ 0.001 versus control, TJ-23, and TJ-24 (Tukey’s multiple comparison test)

Table 3 The change in the subjective sleep disturbance score, sleep duration, and disrupted sleep in Japanese peri- and postmenopausal women

with difficulty in sleeping after intervention (n = 151)

Control (n = 77) TJ-23 (n = 42) TJ-24 (n = 16) TJ-25 (n = 16)

Subjective sleep disturbance score

Before 2.4 (2.27–2.50) 2.6 (2.39–2.71) 2.3 (2.01–2.49) 2.8 (2.51–2.99)

After 1.7 (1.47–1.94)*** 2.0 (1.69–2.21)*** 1.1 (0.80–1.46)**� 1.1 (0.80–1.46)***�

Sleep duration (h)

Before 6.1 (1.1) 4.8 (1.0) 5.9 (0.6) 5.8 (1.3)

After 6.2 (1.0) 5.0 (1.0) 6.2 (0.7) 6.5 (1.0)

Disrupted sleep (per night)

Before 0.9 (0.8) 0.9 (0.8) 1.4 (1.0) 0.9 (1.3)

After 0.9 (0.7) 0.6 (0.7)** 0.5 (0.6)** 0.3 (0.4)

Data are expressed as mean (95% confidence interval) for subjective sleep disturbance score and as mean (standard deviation) for sleep duration

and disrupted sleep

** p \ 0.01; *** p \ 0.001 versus before intervention (Wilcoxon’s matched pairs test)
� p \ 0.05 versus control (Mann–Whitney test)
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greater than that in the control group. That suggests that these

Kampo medicines were effective in alleviating some men-

opausal symptoms of women with sleep disturbances.

Health-related quality of life

Third, the effects of the treatments on the HR-QOL scores

of peri- and postmenopausal women with sleep distur-

bances were compared (Table 5). As described before [15,

16], the HR-QOL scoring system used was designed to

cover four primary domains of the life of women in men-

opausal transition: physical health, mental health, life sat-

isfaction, and social involvement. In the present study, the

control group showed significant improvement in the

domains of physical health, mental health, and life satis-

faction as well as in the total HR-QOL score, indicating

that SHNEP itself has the potential to enhance the

HR-QOL of peri- and postmenopausal women with sleep

disturbances. Similar improvement was observed in the

other treatment groups except TJ-25, possibly due to the

relatively high, if statistically insignificant, baseline scores

of the group.

Body composition and resting energy expenditure

Since it has been reported that sleep deprivation leads to

obesity [3], we next analyzed the effects of the Kampo

medicines on the body composition (body weight, body

mass index, body fat, and lean body mass) and resting

energy expenditure of peri- and postmenopausal women

with sleep disturbances (Table 6).

As described above, the women who were prescribed

TJ-25 showed significantly higher body weight, body mass

index, body fat, lean body mass, and resting energy

expenditure than any other group at baseline before the

intervention. None of the treatments induced a considerable

change in the parameters, except that the TJ-23 group

showed a minor increase in lean body mass; moreover,

TJ-25 administration reduced the higher resting energy

Difficulty in initiating sleep

pre post pre post pre post pre post
0

20

40

60

Control TJ-23

***

TJ-24 TJ-25

a
%

Non-restorative sleep

pre post pre post pre post pre post
0

20

40

60

80

*

b

Control TJ-23 TJ-24 TJ-25

**

%

Fig. 1 Percentage of women reporting a difficulty in initiating sleep

(DIS) and b non-restorative sleep (NRS) in Japanese peri- and

postmenopausal women with sleeping disorder, before and after

intervention: open bars, before intervention; filled bars, after

intervention. **p \ 0.01; ***p \ 0.001 versus pre-treatment, Fisher’s

exact test

Table 4 The improvement in menopausal symptom scores in Japanese peri- and postmenopausal women with sleep disturbance after inter-

vention (n = 151)

Control (n = 77) TJ-23 (n = 42) TJ-24 (n = 16) TJ-25 (n = 16)

Improvement in:

Hot flushes 0.2 (1.1/0.9) 0.4 (1.2/0.8) 0.3 (1.4/1.1) 0.5 (1.5/1.0)

Perspiration 0.1 (1.4/1.2) 0.4 (1.6/1.3) 0.5 (2.1/1.6) 1.0 (2.5/1.5)**

Chilliness 0.2 (1.7/1.5) 0.3 (2.1/1.9) –0.4 (1.3/1.6) 0.5 (1.5/1.0)

Irregular heartbeat 0.3 (1.1/0.9) 0.5 (1.9/1.4) 0.3 (1.6/1.4) 0.4 (1.6/1.3)

Irritability 0.5 (1.7/1.2) 0.5 (1.6/1.1) 0.3 (1.8/1.5) 0.6 (1.8/1.1)

Depressed mood 0.2 (1.8/1.6) 0.6 (2.3/1.7) 0.3 (1.8/1.5) 0.5 (2.0/1.5)

Headache/dizziness 0.3 (1.4/1.1) 0.2 (1.5/1.3) 1.1 (2.3/1.1)* 0.5 (1.8/1.3)

Tiredness 0.2 (2.2/2.0) 0.5 (2.4/2.0) 0.5 (2.5/2.0) 0.0 (2.3/2.3)

Musculoskeletal pain 0.2 (2.2/2.0) 0.5 (2.4/1.9) 0.4 (2.3/1.9) -0.1 (2.1/2.3)

Data are expressed as mean improvement (mean pre-/post-interventional score)

* p \ 0.05; ** p \ 0.01 versus control (Kruskal–Wallis test followed by Dunn’s multiple comparison test)
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expenditure to a level similar to that in the other groups

although the difference was statistically insignificant.

Blood pressure and pulse rate

Short-sleep and low-sleep efficiency indices have been

reported as risk factors for developing hypertension [5].

Taking this into consideration, we assessed the post-

interventional changes in the blood pressure and the pulse

rate of the peri- and postmenopausal women with sleep

disturbances (Fig. 2).

As described above, the women who were prescribed

TJ-25 showed higher, if not significantly different, systolic

and diastolic pressure and pulse rate at baseline before

intervention. The TJ-23 group showed a reduction in the

diastolic pressure (76.4–72.0 mmHg), while all the

Table 5 The changes in the health-related quality of life (HR-QOL) scores in Japanese peri- and postmenopausal women with sleep disturbance

after intervention (n = 151)

HR-QOL domain Control (n = 77) TJ-23 (n = 42) TJ-24 (n = 16) TJ-25 (n = 16)

Physical health

Before 17.9 (5.2) 14.5 (6.0) 14.6 (3.6) 16.9 (5.0)

After 19.9 (4.8)*** 18.2 (4.9)*** 18.8 (4.3)* 19.0 (4.8)

Mental health

Before 21.7 (9.5) 19.5 (9.2) 17.4 (6.9) 24.6 (8.9)

After 26.1 (7.9)*** 23.5 (8.0)* 26.1 (9.4)*** 26.4 (6.9)

Life satisfaction

Before 7.0 (2.8) 6.4 (2.9) 6.1 (3.8) 7.6 (3.3)

After 8.0 (2.9)** 6.7 (3.7) 8.5 (3.9) 8.4 (3.8)

Social involvement

Before 9.2 (3.2) 9.3 (2.6) 9.8 (2.6) 11.0 (3.2)

After 9.7 (2.5) 9.5 (2.0) 10.8 (2.2) 11.1 (3.1)

Total

Before 55.8 (15.8) 49.6 (17.2) 47.9 (12.0) 60.1 (15.2)

After 63.7 (13.9)*** 57.8 (14.8)*** 64.1 (15.6)** 64.9 (13.6)

Data are expressed as mean (standard deviation)

* p \ 0.05; ** p \ 0.01; *** p \ 0.001 versus before intervention (Wilcoxon’s matched pairs test)

Table 6 The changes in the measurements of body composition and resting energy expenditure in Japanese peri- and postmenopausal women

with sleep disturbance after intervention (n = 151)

Control (n = 77) TJ-23 (n = 42) TJ-24 (n = 16) TJ-25 (n = 16)

Body weight (Kg)

Before 53.1 (9.8) 52.1 (7.3) 54.3 (3.6) 68.4 (9.4)

After 52.7 (10.0) 52.6 (7.3) 53.9 (3.8) 69.0 (9.5)

Body mass index (kg/m2)

Before 22.2 (3.7) 21.4 (2.5) 21.2 (1.4) 26.5 (3.6)

After 22.0 (3.7) 21.6 (2.6) 21.1 (1.5) 26.9 (3.9)

Body fat (%)

Before 29.0 (5.2) 26.8 (5.1) 27.8 (2.1) 36.9 (5.9)

After 28.6 (5.6) 26.3 (5.3) 28.1 (3.5) 35.9 (4.7)

Lean body mass (kg)

Before 37.1 (5.7) 37.3 (4.9) 38.9 (1.9) 45.0 (4.8)

After 36.9 (5.6) 37.9 (5.1)** 38.4 (1.8) 44.1 (5.6)

Resting energy expenditure (kcal/day)

Before 1,245 (342) 1,295 (387) 1,261 (294) 1,899 (665)

After 1,233 (402) 1,368 (485) 1,249 (370) 1,559 (285)

Data are expressed as mean (standard deviation)

** p \ 0.01 versus before intervention (paired t test)
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parameters decreased significantly in the TJ-25 group

(systolic pressure, 133.0–125.8 mmHg; diastolic pressure,

83.2–80.2 mmHg; pulse rate, 80.7–76.6 mmHg).

Discussion

Present study is a retrospective study on the effect of

Kampo medicines on sleep disturbances. This study com-

prised of 151 Japanese peri- and postmenopausal women

who participated in an education program that was con-

ducted by a menopause clinic in Tokyo, Japan, for the past

15 years. These women received health/nutrition education

with or without one of the three Kampo formulae:

Tokishakuyakusan (Tangkuei and peony powder, TJ-23),

Kamishoyosan (Augmented rambling powder, TJ-24), or

Keishibukuryogan (Cinnamon twig and poria pill, TJ-25).

Among the *150 Kampo formulae currently available,

these three have been considered to be the most suitable for

women who are suffering from climacteric symptoms and

are widely used in current menopause treatments in Japan.

Each formula is indicated for a specific ‘‘Sho’’, or symptom

pattern, as summarized in a recent extensive review of

traditional East Asian medicines (TEAMs) [22]. TJ-23 is

mainly used for those who are easily fatigued and have

generally weak muscles with their waist and lower limbs

susceptible to cold, showing suidoku (fluid retention) and

deficiency patterns (chills, heavy head, edema, vertigo,

etc.). TJ-24 is indicated for those who have delicate con-

stitution and are easily fatigued and apt to have autonomic

disorders as well as vasomotor symptoms (hot flushes),

shoulder stiffness, various psychoneurotic symptoms

including anxiety and mood disturbance. TJ-25 is indicated

for those who show an oketsu (blood stagnation) pattern

(hot flushes with cold legs, neck aches and stiffness) with a

solid constitution, ruddy face, and pain at either side of the

navel on palpation.

The participants of our study were prescribed these

Kampo formulae generally according to the definition

above, which was to some extent confirmed by the fact that

women who took TJ-25 had significantly higher body

weight, body mass index, body fat, lean body mass, and

resting energy expenditure and relatively high blood pres-

sure and heart rate.

In spite of their popularity in Japanese menopause

therapy, few articles have been published in English

reporting the effects of Kampo medicines on menopausal

symptoms [22, 25–27], none of which specifically analyzes

their effects on the sleep disturbances of peri- and post-

menopausal women. In our study, all of the three formulae

TJ-23, 24, and 25 were efficient in improving sleep dis-

turbances in Japanese peri- and postmenopausal women,

with each of them exhibiting slightly different treatment

effects. TJ-23 reduced the frequency of sleep disruption,

additionally increasing lean body mass, and decreasing

diastolic blood pressure. TJ-24 effectively alleviated sub-

jective sleep disturbances; improved difficulties in initiat-

ing sleep, disrupted sleep, and non-restorative sleep; and

relieved headache and dizziness. TJ-25 improved sub-

jective sleep disturbances, alleviated perspiration, and

reduced systolic and diastolic blood pressure and heart rate.

Although the exact mechanism by which these

Kampo medicines alleviate sleep disturbances is unknown,
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Fig. 2 Changes in a systolic pressure, b diastolic pressure, and

c pulse rate in Japanese peri- and postmenopausal women with sleep

disturbance after intervention: open bars, before intervention; filled
bars, after intervention. mean ± standard error. *p \ 0.05;

**p \ 0.01; ***p \ 0.001 versus pre-treatment, paired t test
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Mizowaki et al. revealed that the anxiolytic effect of

Tokishakuyakusan (TJ-24) is mediated by c-amino-butyric

acid (GABA)-A receptors in a study assessing the social

interaction of male mice [28]. One of the common ingre-

dients of TJ-23 and TJ-24, Japanese Angelica Root, might

be the key herb that acts through GABAA receptors to

facilitate sleep [29]. On the other hand, Shinno et al.

speculated that the improvement in subjective and objec-

tive sleep parameters induced in patients with dementia by

another Kampo formula, Yokukansan (TJ-54), is likely to

be explained by its serotonergic effect [30]. As TJ-54

shares five of its seven ingredients with TJ-24, their effects

on sleep disturbance could have some mechanisms in

common.

In addition to the improvement in sleep disturbances,

Keishibukuryogan (TJ-25) was shown to decrease rela-

tively high blood pressure and pulse rate to the normal

level. As sleep deprivation is known to raise blood pressure

and pulse rate due to elevated sympathetic tone [31], the

improvement in sleep induced by TJ-25 could contribute to

the reduction in blood pressure and pulse rate. The formula

is also known to alleviate oketsu (blood stagnation) by

improving a number of vascular and hemorheological

parameters. In cholesterol-fed male rabbits, Keishibuku-

ryogan (TJ-25) has been shown to inhibit lipid peroxide

formation and to reduce the number of atheromatous pla-

ques in the aorta [32] as well as to preserve the endothe-

lium-dependent vascular relaxation of the aorta by

inhibiting the release of superoxides from neutrophils [33].

Endothelium-dependent relaxation and hemorheological

parameters were also restored by Keishibukuryogan in

diabetic male rats [34]. On the other hand, Keishibuku-

ryogan promoted red blood cell (RBC) membrane visco-

elasticity by increasing intracellular ATP content, thus

enhancing RBC deformability, which is supposed to con-

tribute to the normalization of hemorheological parameters

[35]. These mechanisms in combination could explain the

blood pressure-lowering effect of TJ-25. More directly, one

of the main ingredients of the formula, cinnamon, has been

revealed to have anti-hypertensive effects in an animal

experiment: in the study by Preuss et al., the herb when

mixed in the diet was shown to reduce blood pressure in

spontaneously hypertensive rats in a dose-dependent

manner [36].

The reason why the three Kampo formulae: TJ-23, 24,

and 25, used in our study, that share some of their com-

ponents (Table 1) have different effects on peri- and

postmenopausal women with sleep disturbances could be

explained by the original concept of Kampo medicine, i.e.,

each mixture of herbs has synergistic effects somewhat

different from those of its individual components; this has

been in part verified experimentally, for example, in a

murine model of cardiac transplantation [37]. In the study

by Zhang et al., Saireito (TJ-114) showed its full immu-

nosuppressive effect against the rejection of allografts only

when the original formula of the herbal mixture was

administered.

A limitation of our study is that the assessment of the

sleep quality of the participants was based on their sub-

jective reports on the previous nights, which may not be

necessarily representative of the whole study period in

some cases and may not correctly reflect objective sleep

parameters. Further, its retrospective study design intro-

duced disparity between the study groups, although the

philosophy of Kampo medicine that each individual should

be administered a specific mixture of herbs according to

their ‘‘Sho’’ or symptom patterns makes a randomized

study design on this topic difficult to perform.

In conclusion, each of the three major Kampo formulae,

Tokishakuyakusan (TJ-23), Kamishoyosan (TJ-24), and

Keishibukuryogan (TJ-25) was effective in improving

sleep disturbances in Japanese peri- and postmenopausal

women. Middle-aged women who suffer from difficulties

in sleeping but are reluctant to take estrogens or hypnotics

due to their unfavorable side effects could be successfully

treated by these Kampo medicines as long as the appro-

priate formula is selected based on each woman’s ‘‘Sho’’,

or symptom patterns.
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