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This study aimed to verify the effectiveness of an overall health care program (OHCP) for middle-aged
Japanese women through assessing physical and physiological changes. The OHCP consisted of diet
modification with natural alternative foods, walking and stretching exercises, and body massage and
cupping treatments. Sixty-seven participants were assigned to one of three groups during a 3-year study
period (2011e2013). The OHCP was performed for 3 months in each year. After the OHCP, most partic-
ipants had significant decreases in the blood levels of triglycerides, low-density lipoprotein cholesterol,
total cholesterol, alkaline phosphatase, g-glutamyl transferase, and cholinesterase; body weight; body fat
percentage; and body-mass index. The oxidative stress markers varied among the study years; however,
a significant decrease in blood reactive oxygen-derived metabolites and a significant increase in the
relative antioxidative potential were observed in 2013. In 2013, participants who were randomly selected
for autonomic nervous activity measurements immediately before and after body massage and cupping
treatments showed a significant predominance in parasympathetic nervous activity after the treatments.
These results indicate that the OHCP in the present study is an effective and prompt method as a
complementary treatment to improve the pre-obese or mild obese status without any noticeable
physiological stress in most middle-aged women. However, because of the limitations of this study, the
findings of this study need to be confirmed.
Copyright © 2014, Center for Food and Biomolecules, National Taiwan University. Production and hosting

by Elsevier Taiwan LLC. All rights reserved.
1. Introduction

In general, many middle-aged women tend to have lifestyle-
related diseases (e.g., hyperlipidemia, diabetes, and obesity) with
contributing factors such as insufficient exercise, poor quality of
food intake, psychogenic stress, and endocrine system dysfunction
or imbalance. Changes in the body shape and psychophysiological
state that are accompanied by obesity lead to a loss of self-
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confidence and in decreased motivation to enjoy family life and
social activities. Such undesirable changes in lifestyle lead to aging-
related changes and poor health. Improving body weight, body-
mass index (BMI), and body fat percentage (BFP) are important
measures for promoting health care in middle-aged overweight
women. However, an inappropriate health care program can lead to
unfavorable changes in the physiological conditions of individuals
or patients.1 Therefore, a careful program design is warranted. It is
important to develop an ideal health care program with less
physiological stress and to verify its effectiveness in middle-aged
women at the “pre-obese” or “mild obese” stage before they
become severely obese.

Many reports have been published on the effects of various
health care programs or lifestyle in middle-aged women, and
include physical exercise and dietary or nutritional conditions.2e8
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Table 1
Components of natural alternative “enzyme foods”.

unpolished rice (15.8) Plantago asiatica corn
alfa- corn (9.5) new leaves of barley parsley
dry soy milk cabbage new leaves of wheat
barley coix Japanese mugwort
wheat unpolished sticky rice green tea- powder
alfa- unpolished rice pine leaves radish
soy protein (0.5) apple burdock
chicory fiber shiitake mushroom prune
erythritol dried seaweed Citrus junos
xylitol kelp Acanthopanax senticosus
rice bran pumpkin mulberry leaves
multi- grain malt Spirulina pomegranate extract
soy green lavar Garcinia cambogia
kale yeast black peas
cactus Perilla black sesame
lactic bacteria malt (5.6)
baked salt black soy
Bacillus natto Angelica keiskei
persimmon leaf chestnut
Bifidobacterium germinating unpolished rice

The weight (g) for the component with a relatively large amount of content is placed
within parentheses.
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Various methods for improving overweight-related health condi-
tions have been proposed, although optimal health promotion
should combine several types of treatments rather than focus only
on one type of treatment. Including stress-reducing body treat-
ments is also important for holistic health. Our OHCP is an inte-
grated and complementary therapy for middle-aged women that
has been performed every year for 10 years. The objective of an
OHCP is weight control and promoting healthy condition inside the
whole body. For this objective, the OHCP consisted of body treat-
ments with cupping andmassage, walking and stretching exercises,
and diet treatments with special meals. To examine functional
changes inside the body, we measured physiological parameters
such as blood biochemical profiles and body composition in the
study participants from 2011 to 2013. We performed the present
study to clarify whether the proposed OHCP is a prompt and ideal
method as a treatment in middle-aged Japanese women at the pre-
obese or mild obese stage.

2. Materials and methods

2.1. Participants

Sixty-sevenmiddle-agedwomenparticipated in the 3-year study
(2011e2013). All participants arbitrarily applied to the overall health
care program (OHCP), provided by Slim Beauty House Company
(Shibuya Ward, Tokyo, Japan). Before the study, each participant
provided informed, written consent. The OHCP included cupping
treatments of the body surface, body massage, walking exercise,
stretching, and dietary supplements that were based in Chinese
herbal medicine. Of the 67 women, 17 women, 20 women, and 30
womenparticipated in 2011, 2012, and 2013, respectively. Seventeen
participants through the 3-year study were categorized as “obese”
with a BMI >25 (range, 25.2e29.5). The BMI was calculated by the
following equation: BMI ¼ body weight (kg)/height2 (m2).

To avoid accidental health risks during OHCP, only participants
who did not have underlying diseases such as allergies, serious
inflammation or injury, scoliosis, low back pain, and hernia were
allowed into the study. For this reason, all participants were
required to provide a health certificate and receive interviews
about their health conditions before undergoing the OHCP.

2.2. Contents of the OHCP

The research period of the OHCP was conducted for 3 months
(from late July to early November) in each year of 2011e2013. The
OHCP consisted of the health care treatments described below.

2.2.1. Cupping and vibration treatment
2.2.1.1. Cupping treatment. While the participant lay prone on a
bed, 21 body surface regions were locally suctioned by a cupping
cup and electrically powered suction equipment (Minipon; Origin
Medical Instruments Co., Ltd., Tokyo, Japan). Cupping was per-
formed with negative pressure of 66.5 kPa on 20 regions that were
arranged symmetrically across the back midline from the upper
scapular region to the lower limb and one region on the lumbar
midline. A professional operator performed the cupping maneuver
on each participant for approximately 15e20 minutes.

2.2.1.2. Vibration treatment. Each body portion from the shoulder
to the foot of the participants was vibrated by a massage machine
(Hot-viter VR-303; Meiko Tsusho, Tokyo, Japan) with an oscillation
frequency of 50e60 Hz. In 2011 and 2012, participants were
allowed to rent a similar type of vibration apparatus and use it in
their own home whenever they wanted to use it. In 2013, the
participants were not allowed to use this apparatus in their home.
2.2.2. Walking exercise
Participants were instructed to walk as daily exercise. For each

study group, the total number of walking days was 78e91 days
(mean, 87.0 days), 78e93 days (mean, 90.0 days) and 83e96 days
(mean, 91.4 days) in 2011, 2012, and 2013, respectively. The daily
average walking time was 34.4 minutes, 42.9 minutes, and 36.0
minutes in 2011, 2012, and 2013, respectively. There was no sta-
tistically significant difference (p > 0.05) between these walking
times. In addition, there was no significant difference (p > 0.05) in
total walking time between participants with a BMI <25 (mean,
3467 minutes; n ¼ 50) and participants with BMI >25 (mean, 3149
minutes; n ¼ 17).

2.2.3. Dietary supplements
Each subject was provided a special pack of alternative foods

(i.e., “enzyme foods”) that contained more than 50 natural food
components (Table 1). In the first month, two of three daily meals
(i.e., breakfast and dinner) were replaced with the enzyme foods. In
the second and third months, only the dinner meal was replaced
with the enzyme foods. A 40-g pack of the enzyme foods contained
148e156 kcal. The enzyme foods were mixed with water or soy
milk and consumed. Participants were instructed to consume
approximately 1500 kcal per day.

2.3. Observation variables

2.3.1. Measurement of body composition
Body weight (kg) and BFP (%) were measured by a bioelectric

impedance analysis scale（Inner Scan BC-621; Tanita Corporation,
Tokyo, Japan）. The circumference of the waist, lower limbs (i.e.,
thigh, calf, and ankle), arms, and lower thorax were also measured.
The decrease rate (%) in body weight and BFP was determined as
follows: (pre-OHCP － post-OHCP)/pre-OHCP � 100.

2.3.2. Blood biochemical examinations
Venous blood was collected from all participants before and

after OHCP for biochemical examination of the plasma. The
following blood levels were examined by researchers at a blood
examination company (LSI Medience Corporation, Tokyo, Japan):
creatine kinase (CK) and its isozymes (CK-MB and CK-MM), aspar-
tate transaminase (AST), alanine aminotransferase (ALT), lactate
dehydrogenase (LDH), alkaline phosphatase (ALP), g-glutamyl
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transferase (g-GT), aldolase (ALD), choline esterase (ChE), leucine
aminopeptidase (LAP), triglyceride (TG), total cholesterol (T-CHO),
high-density lipoprotein (HDL) cholesterol, low-density lipoprotein
(LDL) cholesterol, uric acid, creatinine, urea nitrogen, glucose, gly-
cosylated hemoglobin A1c (HbA1c), total protein (TP), albumin, and
the albumin/globulin (A/G) ratio. The reference range of these
blood markers in Japanese women are as follows: CK, 40e150 IU/L;
CK-MB, <5.2 IU/L; AST, 10e40 IU/L; ALT, 5e45 IU/L; LDH,
120e240 IU/L; ALP, 100e325 IU/L; g-GT, <30 IU/L; ALD, 2.7e5.9 IU/
L; ChE, 200e452 IU/L; LAP, 37e61 IU/L; TG, 30e149 mg/dL; T-CHO,
120e219 mg/dL; HDL, 40e95 mg/dL; LDL, 65e139 mg/dL; uric acid,
2.5e7.0 mg/dL; creatinine, 0.47e0.79 mg/dL; urea nitrogen,
8.0e20.0 mg/dL; glucose, 70e100 mg/dL; HbA1c, 4.6e6.2%; TP,
6.7e8.3 g/dL; and A/G ratio, 11e20.
2.3.3. Oxidative stress and antioxidative stress potential
In the present study, serum reactive oxygen metabolite-derived

compounds (d-ROMs) and biological antioxidant potential (BAP)
tests were used to evaluate oxidative stress and the antioxidative
stress potential. These tests have been widely used as an accurate
and convenient technique in clinical medicine.9e12

The d-ROMs test measures the level of hydroperoxide (ROOHe),
which is a metabolite from the oxidation of lipids, proteins, amino
acids, and nucleic acid. The blood d-ROMs values reflect the amount
of reactive oxygen substances (ROS). The BAP was also determined
bymeasuring the reduction potential of Fe3þ to Fe2þ by electrons in
the blood. These measurements were based on color reaction by
using a free radical analyzer (Free; Wismerll Co. Ltd., Tokyo, Japan).
2.3.4. Autonomic nervous function
Autonomic nervous activity was evaluated by power spectrum

analysis of heart beat intervals, which were obtained by recording
pulse waves from the finger in 13 women who were randomly
recruited from among the study participants in 2013. Pulse waves
were recorded while each participant sat in a chair for 5 minutes in
a quiet room, after they had spent 5 minutes at rest in the waiting
room immediately before and after undergoing body massage and
cupping treatments, which were performed on each subject for
15e20 minutes.

Two major power components [i.e., low-frequency (LF;
0.014e0.15 Hz) power and high-frequency (HF; 0.15e0.4 Hz) po-
wer] were observed with the aid of a biophysical analyzer (Pro-
Comp, Thought Technology Ltd., Montreal, Canada). The LF power
indicates sympathetic and parasympathetic autonomic nervous
activities, whereas the HF power indicates only parasympathetic
activity. The ratio of LF power to HF power shows the balance of
autonomic nervous activity. The autonomic nervous activity was
analyzed for the last 4 minutes in the pulse records.
Table 2
Basic characteristics of participants and changes in body weight, BFP, and BMI before an

Year Mean, S.D. Age (years) Height (cm) Body Weight (kg)

Before After

2011 Mean (n ¼ 17) 42.1 162.2 59.8 * 53.2
S.D. 3.7 5.4 6.9 7.0

2012 Mean (n ¼ 20) 43.4 159.9 60.8 * 53.8
S.D. 5.8 5.3 6.6 5.7

2013 Mean (n ¼ 30) 47.4 161.1 61.0 * 54.9
S.D. 4.3 4.4 9.1 8.4

The mean value and standard deviation in “rate”are obtained from the average decrease
* Indicates a significant difference from the before-value (p < 0.01).
BFP ¼ body fat percentage; BMI ¼ body-mass index; n ¼ number of subjects; OHCP ¼
SD ¼ standard deviation.
2.4. Data analysis

All data were expressed as the mean value ± the standard de-
viation. Significant differences before and after the OHCP were
statistically evaluated by the Wilcoxon signed-rank test. The
ManneWhitney U test was used for comparisons between the re-
sults of the body composition measures in participants with a BMI
>25 or a BMI <25 in which a BMI value of 25 is borderline obese in
Japanese adults. Spearman's rank correlation coefficient was used
to examine the strength of the relationship between two sets of
data such as BMI and BFP. Values of p < 0.05 were considered
statistically significant.
3. Results

3.1. Body weight and body size

Table 2 shows the mean values and standard deviation of age,
height, body weight, BFP, and BMI before the initiation of OHCP in
each year. All study participants experienced a significant decrease
in the body weight from pre-OHCP to post-OHCP (p < 0.001). As
Table 2 shows, themean decrease in bodyweight was 6.6 kg (11.1%),
7.0 kg (11.5%), and 6.1 kg (10.0%) in 2011, 2012, and 2013. Therewere
individual differences in weight loss with a range of 1.8e12.3 kg
among all 67 participants in the 3-year study. A concomitant
reduction in the waist, thigh, and arm circumference measures was
also observed after the OHCP, as Table 3 shows.
3.2. BFP and BMI

All participants experienced significant decreases in the BFP
(p < 0.001). In all participants, the mean rate of decrease was 22.0%,
20.0%, and 20.8% in 2011, 2012, and 2013, respectively (Table 2). The
percent decrease in BFP in all participants (n ¼ 67) was positively
correlated with the percent decrease in the body weight (R2 ¼ 0.27;
p < 0.01) (Fig. 1A). As Table 2 shows, the BMI reduced by 11.3%,
12.2%, and 10.5% for each respective year during the 3-year period.
Individual reductions in BMI ranged from 3.2e19.3% in all 67 par-
ticipants. A high-level positive correlation existed between the
percent decrease in BMI and the percent decrease in body weight
(R2 ¼ 0.89, p < 0.01), whereas a significant low-level positive cor-
relation existed between the percent decrease in BMI and in BFP
(R2 ¼ 0.12, p < 0.01).

Before initiating the OHCP,17 participants had a BMI >25 (mean,
26.7) and 50 participants had a BMI <25 (mean, 22.3). After initi-
ating the OHCP, the former group (i.e., participants with a high BMI)
exhibited a significantly lower percent decrease in BFP (14.0%;
p < 0.05), compared to the latter group (i.e., participants with low
BMI; 23.2%; p < 0.05).
d after OHCP.

BFP (%) BMI

Rate (%) Before After Rate (%) Before After Rate(%)

11.1 30.9 * 24.3 22.0 22.9 * 20.3 11.3
3.5 4.5 5.5 10.8 2.2 2.3 3.6

11.5 33.0 * 26.5 20.0 23.8 * 21.0 12.2
3.0 3.9 5.1 7.8 2.0 2.0 3.3

10.0 30.1 * 24.1 20.8 23.5 * 21.1 10.5
3.4 6.0 6.9 12.2 2.9 2.7 3.9

rate in each subject.

overall health care program; rate ¼ decrease rate from pre-OHCP to post-OHCP;



Table 3
Changes in the circumference of body regions before and after the OHCP treatments.

Year Mean, S.D. Waist Lower thorax Hip Thigh Calf Arm

Before After Before After Before After Before After Before After Before After

2011 Mean 75.0 * 66.0 77.9 * 72.7 96.0 * 89.1 54.9 * 49.5 35.8 * 33.6 27.5 * 24.8
S.D. 6.4 6.1 4.9 4.7 4.5 5.0 3.6 3.5 1.8 2.0 1.9 21

2012 Mean 77.0 * 68.1 79.8 * 73.9 97.3 * 89.6 55.5 * 49.4 35.7 * 33.3 28.5 * 25.2
S.D. 5.4 4.9 5.8 5.0 4.7 4.1 3.9 3.2 2.2 1.9 2.4 20

2013 Mean 77.6 * 69.3 80.9 * 75.8 95.7 * 89.1 54.3 * 49.4 36.0 * 33.6 27.8 * 25.1
S.D. 10.6 8.7 7.8 7.1 5.4 4.9 3.7 3.5 3.0 2.7 2.5 2.6

* Indicates a significant difference from the before-value (p < 0.001).
OHCP ¼ overall health care program.
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As Table 4 shows, no significant differences existed between
these two BMI groups in percent bodyweight decrease and levels of
T-CHO and TG, although the percentage of body weight loss in
participants with BMI >25 was somewhat less than in the partici-
pants with BMI <25 (10.2% and 10.9%, respectively).

3.3. Blood biochemistry profiles

3.3.1. Muscle activity-related indexes (CK and its isozymes)
As Table 5 shows, there were significant increases in CK in the

participants in 2011 (n ¼ 17; p < 0.001). There was also an increase
in CK-MM and CK-MB but within the normal range in healthy
participants in 2012 (n ¼ 20). There were no significant differences
in these values in 2013 (n ¼ 30). There was a positive correlation
between the pre-OHCP and post-OHCP CK level in 2011 (R2 ¼ 0.46,
p < 0.01), whereas there was no significant positive correlation in
2012 (R2 ¼ 0.23, p ¼ 0.13) and in 2013 (R2 ¼ 0.12, p ¼ 0.38). There
was no relationship between CK values or percent increase in CK
values and total walking time during the OHCP in 2011 and 2013. In
2012, there was only a small degree of positive correlation between
Fig. 1. Correlations between (A) body weight and BFP, (B) CK level and total walking time
participants undergoing OHCP. BFP ¼ body fat percentage; BMI ¼ body-mass index; CK ¼
the percent increase in CK value and the total walking time during
OHCP (R2 ¼ 0.14, p ¼ 0.09), as Fig. 1B shows.
3.3.2. Hepatic function-related indexes (AST, ALT, ALP, LDH, g-GT,
ALD, ChE, and LAP)

No significant changes were observed in the AST or ALT value
throughout the 3 years (Table 5). One participant had relatively
high levels of AST (55.0 IU/L) and ALT (71.0 IU/L) before the OHCP.
However, this individual had a lower AST level (24.0 IU/L) and ALT
level (37.0 IU/L) after OHCP.

There were significant decreases in ALP, g-GT, and ChE after the
OHCP in all 3 years (p < 0.05), whereas significant increases were
present in ALD and LDH in 2011 (Table 5).

One participant exhibited a relatively high LDH value (255.0 IU/
L) before the OHCP, although the value decreased to 203.0 IU/L after
the OHCP. In 2011, the LDH value in only two participants was
elevated to 267 IU/L and 284 IU/L after OHCP from 158 IU/L and
183 IU/L, respectively, before the OHCP. Significant increases in the
LAP level occurred in 2011 and 2013. These aforementioned
, (C) body weight and TG level, and (D) BMI and TG level, with regard to changes in
creatine kinase; OHCP ¼ overall health care program; TG ¼ triglyceride.



Table 4
Comparison of changes in body weight, BFP, T-CHO, and TG between the two
participant groups with a low or high BMI.

Mean,
S.D.

BMI > 25 (n ¼ 17) BMI < 25 (n ¼ 50)

Before After Rate (%) Before After Rate (%)

Body weight
(Kg)

Mean 69.6 * 62.5 10.2 57.6 * 51.3 10.9
S.D. 5.7 5.8 3.3 5.8 5.3 3.4

BFP
(%)

Mean 36.2 * 31.1 # 14.0 29.4 * 22.7 # 23.2
S.D. 3.1 3.5 7.5 4.5 5.2 10.5

T-CHO
(mg/dl)

Mean 215.2 * 195.9 8.2 220.2 * 206.9 5.6
S.D. 42 33.9 9.0 43.4 53.7 14.4

TG
(mg/dl)

Mean 106.3 *71.9 20.2 99.2 * 83.6 10.9
S.D. 58.8 32.9 38.4 63.7 78.2 39.3

* Indicates a significant difference from the before-value (p < 0.01 or 0.05).
# Indicates a significant difference between the same symbols (p < 0.05).
The mean value and standard deviation (SD) in “rate” are obtained from the average
of the decrease rate in each subject.
BFP ¼ body fat percentage; BMI ¼ body-mass index; n ¼ number of subjects;
rate ¼ decrease rate from pre-OHCP to post-OHCP; SD ¼ standard deviation; T-
CHO ¼ total cholesterol; TG ¼ triglyceride.
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changes were all recognized as variations within normal ranges for
healthy participants.

3.3.3. Lipid metabolism-related indexes (TG, T-CHO, LDL, and HDL)
A marked decrease in the TG level（p < 0.005）was observed

after OHCP in all 3 years. As Table 5 shows, the mean TG values
decreased by 27.3%, 9.2%, and 23.8% in 2011, 2012, and 2013,
respectively. The TG level decreased on average by 34% (range,
3.3e79.8%) for 47 participants, whereas the TG level increased by
35.6% (range, 1.9e115.1%) for 20 participants. However, the pre-
OHCP TG values were lower in the 20 participants (mean,
87.9 mg/dL) than in the 47 participants (mean, 106.6 mg/dL). There
was a significant difference between the two groups in TG values
pre-OHCP（p < 0.05）.
Table 5
Changes in blood biochemistry profiles before and after the OHCP treatments.

Year Mean, S.D. CK (IU/L) CK- MB (IU/L) CK- MM (IU/L)

Before After Before After Before After

2011 Mean (n ¼ 17) 69.6 * 116.0 1.20 * 2.15 67.5 * 97.7
S.D. 20.3 75.1 0.87 1.52 20.1 33.4

2012 Mean (n ¼ 20) 79.6 * 91.7 0.86 * 1.43 78.7 90.1
S.D. 27.4 35.8 0.50 0.89 26.8 35.1

2013 Mean (n ¼ 30) 97.4 103.1 1.64 2.06 95.8 101.1
S.D. 33.3 39.3 0.92 1.02 32.4 38.4

Year Mean, S.D. ALP (U/L) g-GT (IU/L) ChE (IU/

Before After Before After Before

2011 Mean (n ¼ 17) 170.2 * 162.2 16.3 * 14.9 286.6
S.D. 32.0 24.4 7.6 4.8 46.3

2012 Mean (n ¼ 20) 182.6 * 170.6 24.2 * 19.5 327.5
S.D. 41.6 43.5 14.7 12.8 54.7

2013 Mean (n ¼ 30) 189.7 * 176.4 25.8 * 20.8 322.6
S.D. 72.0 67.7 22.2 22.1 67.3

Year Mean, S.D. HDL (mg/dL) LDL (mg/dL) HDL/T-

Before After Before After Before

2013 Mean (n ¼ 30) 72.3 71.1 124.3 * 113.4 0.34
S.D. 16.4 14.9 35.1 27.9 0.10

Year Mean, S.D. UN (mg/dL) Glucose (mg/dL) HbA1c (

Before After Before After Before

2013 Mean (n ¼ 30) 12.3 12.7 83.8 83.2 5.29
S.D. 3.1 3.2 11.0 9.3 0.33

n ¼ number of subjects; OHCP ¼ overall health care program; SD ¼ standard deviation.
* Indicates a significant difference from the before-value (p < 0.05 or 0.001).
There was no significant correlation between the decrease rate
in the TG level and body weight or BMI (Fig. 1C and D, respectively).
Twelve participants had pre-OHCP TG values greater than 150 mg/
dL. Among these participants, 1 participant had an increase in the
TG level from 369 mg/dL pre-OHCP to 565 mg/dL post-OHCP.

Significant decreases in T-CHO levels were also observed in 2012
and 2013. As Table 5 shows, the mean T-CHO value decreased from
219.3 mg/dL to 186.1 mg/dL in 2012 (15.1% decrease) and from
220.8 mg/dL to 203.7 mg/dL (7.7% decrease) in 2013. There was no
significant difference in the T-CHO level before and after the OHCP
in 2011. In 2013, a significant decrease in the LDL level and an in-
crease in the HDL/T-CHO ratio were observed from pre-OHCP to
post-OHCP.
3.3.4. Energy-related metabolites and renal function tests
In 2013, blood examination included energy metabolism and

renal function. As Table 5 shows, significant decreases in the levels
of creatinine and TP and a significant increase in the A/G ratio
occurred after OHCP. No significant changes occurred in the levels
of uric acid, urea nitrogen, glucose, HbA1c, or albumin.

3.3.5. Oxidative stress and antioxidative potential
As Table 6 shows, the serum d-ROMs and BAP values signifi-

cantly increased post-OHCP in 2011（p < 0.001 and p < 0.005）. In
2013, however, the serum d-ROMs levels significantly decreased
(p < 0.001), whereas the BAP/d-ROMs ratio significantly increased
(p < 0.001). No obvious changes in d-ROMs and BAP values
occurred in 2012. In 67 participants, a significant positive correla-
tion existed between the d-ROMs and BAP values post-OHCP
(R2 ¼ 0.19, p < 0.01), but no significant positive correlation exis-
ted pre-OHCP (R2 ¼ 0.06, p > 0.05).

There were no noticeable correlations between the values of d-
ROMs and CK pre-OHCP or post-OHCP (R2 ¼ 0.02, 0.06, and 0.04 in
AST (IU/L) ALT (IU/L) ALD (IU/L) LDH (IU/L)

Before After Before After Before After Before After

19.4 19.6 17.2 15.8 4.52 * 6.05 184.1 * 210.2
9.7 3.8 14.3 7.6 0.97 2.13 17.3 36.0

17.0 17.9 15.7 16.1 3.59 3.59 178.3 177.5
4.0 5.4 8.8 11.8 0.83 0.90 32.3 25.2

19.4 19.1 17.4 16.2 3.71 3.91 182.7 185.4
4.2 4.1 8.2 6.9 0.73 0.77 25.4 30.3

L) LAP (U/L) TG (mg/dL) T- CHO (mg/dL)

After Before After Before After Before After

* 270.9 47.6 * 50.8 90.7 * 65.9 215.2 226.1
57.0 5.5 5.4 43.0 29.2 54.7 81.2
* 276.1 51.3 51.2 102.9 * 93.4 219.3 * 186.1
52.3 7.0 10.2 71.4 114.1 41.9 32.4
* 287.3 51.9 * 48.9 105.6 * 80.5 220.8 * 203.7
58.8 9.4 9.1 65.8 42.0 36.7 26.7

CHO LDL/T- CHO Creatinine
(mg/dL)

UA (mg/dL)

After Before After Before After Before After

* 0.36 0.56 0.55 0.68 * 0.65 4.39 4.34
0.09 0.09 0.07 0.09 0.08 1.01 1.01

%) TP (g/dL) Albumin (g/dL) A/G

After Before After Before After Before After

5.32 7.27 * 7.06 4.66 4.61 1.81 * 1.90
0.29 0.41 0.32 0.18 0.25 0.23 0.26



Table 6
Changes in the parameters of blood oxidative and antioxidative potential before and
after the OHCP treatments.

Year Mean, S.D. d-ROMs (unit) BAP (mmol/L) BAP/d-ROMs

Before After Before After Before After

2011 Mean (n ¼ 17) 282.5 * 404.9 2050.6 * 2532.3 7.43 6.36
S.D. 65.3 54.1 463.3 334.0 1.42 1.24

2012 Mean (n ¼ 20) 383.7 284.0 2517.4 1705.7 6.76 6.51
S.D. 60.7 84.2 242.3 444.3 1.46 2.58

2013 Mean (n ¼ 30) 426.9 * 343.6 2157.0 2413.0 5.31 * 7.18
S.D. 61.3 54.3 637.1 296.1 4.73 1.34

2011e2013 Mean (n ¼ 30) 375.2 * 341.4 2256.3 2232.1 6.26 6.77
S.D. 82.4 78.0 510.9 494.4 1.76 1.79

BAP ¼ biological antioxidant potential; d-ROMs ¼ reactive oxygen metabolites-
derived compounds; n ¼ number of subjects; SD ¼ standard deviation.
* Indicates a significant difference from the before-value (p < 0.01).

Fig. 2. The correlation between (A) the values of d-ROMs and BMI. (B) A comparison of
d-ROMs values between the two participant groups with a low BMI or high BMI.
BMI ¼ body-mass index; d-ROMs ¼ reactive oxygen metabolites-derived compounds. *
Indicates a significant difference (p < 0.05), compared to the value in participants with
a BMI < 25.

Table 7
Changes in autonomic nervous activities before and after the treatments.

Year Mean, S.D. LF power HF power LF/HF Heart Rate

Before After Before After Before After Before After

2013 mean
(n ¼ 13)

75.2 56.0 53.7 * 82.3 1.73 * 0.94 77.2 * 71.3

SD 66.6 25.8 52.9 58.7 1.45 0.76 8.1 6.9

HF¼ high-frequency power; LF ¼ low-frequency power; LF/HF¼ ratio of LF and HF;
(n) ¼ number of subjects; SD ¼ standard deviation.
* Indicates a significant difference from the before-value (p < 0.01 or p < 0.05).
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2011, 2012, and 2013, respectively). There were no significant cor-
relations between the d-ROMs or BAP post-OHCP values and total
walking time during OHCP in any study year from 2011 to 2013. No
positive correlation existed between d-ROMs and BMI in 67 par-
ticipants (Fig. 2A). However, there was a significant difference
(p < 0.05) in the level of d-ROMs between the high BMI and low
BMI groups. Themean d-ROMs valuewas 409.9 units (n¼ 17) in the
high BMI group (BMI >25) and 363.4 units (n ¼ 50) in the low BMI
group (BMI <25) (Fig. 2B).

3.4. Autonomic nervous function

In 2013, pulse wave recordings from the fingers of 13 partici-
pants were obtained immediately before and after the body mas-
sage and cupping treatments. As Table 7 shows, a significant
increase (p < 0.01) in HF power and a significant decrease (p < 0.05)
in the LF/HF ratio occurred after the treatments. As Fig. 3 shows,
nine of the 13 participants experienced a decrease in the LF/HF
ratio. A significant decrease in the heart rate was moreover
observed after the treatments (p < 0.01) (Table 7).

4. Discussion

4.1. Body weight, BFP, and BMI

All participants in this 3-year study had a marked decrease in
body weight and a mean percent decrease of 10.0e11.5% from the
pre-OHCP value. The body weight loss is primarily attributed to the
effect of dietary control. However, cupping treatments, walking
exercise, and body massage may also have promoted the weight
loss. Such a decrease in body weight may be associated with a
decrease in body fatdin our study, the percent decrease in body
weight was correlated with the percent decrease in the BFP. The
dietarymodification, which involved replacing two dailymeals (the
first month) or one daily meal (the second and third months) with
natural alternative foods, may have reduced the stomach capacity
while maintaining nutritional balance and promoting fat con-
sumption in the body. The alternative enzyme foods used in this
study had 148e156 kcal per pack and contained various nutritional
components that originated from crops, fruits, vegetables, and
yeasts in a nutritionally adequate balance. Some components such
as unpolished rice, rice bran, green tea leaves, and Bifidobacterium
facilitate anti-inflammatory, antioxidant, and/or gastrointestinal
actions,13e16 and reduce total cholesterol and LDL cholesterol.17 The
green tea components (e.g., catechins) reportedly improve obesity-
related hypertension.14

Walking exercise is an effective means of reducing body fat and
improving body composition variables.7 The stretching, body
massage, body vibration, and cupping treatments also may facili-
tate fat reduction by their mechanical and physical stimulation of
the body. These stimuli to the body can improve blood and
lymphatic circulation,18e21 and thereby may result in fat loss from
the subcutaneous and visceral regions of the body.

A BMI >25 is considered obese in Japanese people. Before
initiating OHCP, 17 of the 67 participants had a BMI >25. In Japan,
22.0% of women aged 40e49 years are obese (Japan Ministry of
Health, Labour and Welfare, 2012). In the present study, 25.4% of
participants were classified as “obese” and their mean BMI was
26.7.

The percent decrease in BFP after OHCP was unexpectedly
larger in participants with a BMI <25 than in participants with a
BMI >25. The reason for this difference was not evident in the
present study. However, it is possible that participants with a
larger BMI may be less susceptible to mechanical stimuli such as
massage, cupping, and vibration. The dietary modification may
have been less effective in participants with a high BMI because



Fig. 3. Changes in autonomic nervous balance in 13 subjects who received the body
massage and cupping treatments. The upper-right graph shows a box plot of the LF/HF
ratio before and after the treatments. HF ¼ high-frequency power; LF ¼ low-frequency
power; LF/HF ¼ ratio of LF power to HF power.
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they received nutritional therapy through the meal replacement
and the same volume of alternative enzyme foods as participants
with the low BMI. Walking time did not differ significantly be-
tween the high BMI and low BMI groups. Therefore, it is unlikely
that walking time factored into the BFP loss differential between
the two groups.
4.2. Blood biochemistry profiles

No significant changes occurred in the AST and ALT throughout
the 3-year study, which indicated that hepatic functions remained
normal. Furthermore, significant decreases in ALP and g-GT values
within normal ranges suggest that hepatic functions actually
improved from pre-OHCP to post-OHCP.

Significant increases in CK, CK-MB, and CK-MM were within
their normal ranges in 2011 and 2012. The levels of CK and its
isozymes are increased by exercise, which suggests that the
increased muscle work from walking, massage, and stretching
during the OHCP influenced the blood levels of CK. The increase in
CK blood level is induced by regional muscle works and by local or
whole body vibration,19,22e26 which suggests that passive-
mechanical stimuli alone on the skeletal muscle can induce an
elevation in blood CK. Therefore, we have attributed the increase of
CK and its isozymes in the present study to the walking exercise,
body vibration and/or body massage that was performed 1 day or
more before the blood sampling. In the present study, there was no
evidence of a correlation between the total walking time and the CK
values. Because CK is an “escape enzyme” derived from skeletal
muscle contraction, the blood CK level may be influenced by the
intensity of the muscle activity rather than by the walking time.

The consistent and significant decreases in ALP and g-GT indi-
cated that the OHCP maintained the liver functions (including the
biliary system) in good condition. The significant increase within
normal ranges in ALD and LDH in 2011 suggests facilitation of
glycolysis metabolism during the OHCP. In addition, the significant
decrease in ChE that occurred every year may be associated with
lipid metabolism because ChE (e.g., butylcholinesterase) tends to
increase in obese humans and dogs,27,28 and decreased ChE im-
proves lipid profiles after physical exercise.27

In the present study, TG decreased considerably every year, as
did T-CHO in 2012 and 2013. These positive lipid changes, along
with the post-OHCP changes in the body weight and BMI, clearly
show the effectiveness of the OHCP among the study participants.
The positive outcomes may be derived from the total integrated
program, which includes walking exercise, body massage and
cupping treatments, and basal calorie control through meal
replacement for 3 months.

The one participant who had high pre-OHCP and post-OHCP TG
levels (369 mg/dL and 565 mg/dL, respectively) also had high pre-
OHCP and post-OHCP T-CHO levels (273 mg/dL and 249 mg/dL,
respectively), and her BMI slightly decreased from 25.2 to 24.2. This
“low responder,” although a rare case, may denote a lack of effec-
tiveness of OHCP in participants with high levels of TG and T-CHO.
Further research is warranted for this specific population.

4.3. Oxidative stress and antioxidant potential

In our study, the mean d-ROMs value before OHCP was between
282.5 units and 426.9 units, and the mean BAP value was between
2050.6 mmol/L and 2517.4 mmol/L during the 3 years of measure-
ments. These values are nearly consistent with the values in
middle-aged Japanese healthy women (30e49 years old) reported
by Komatsu et al.29 The d-ROMs and BAP tests have been validated
in Japanese participants with metabolic syndromes and lifestyle-
related diseases; a significant correlation was observed between
oxidative stress (i.e., the d-ROMs levels) and these abnormal-
ities.10,30 The d-ROMs levels were higher in obese participants than
in overweight and normal weight participants, and there is a pos-
itive correlation between d-ROMs levels and BMI.12 Our study also
showed a significant difference in the d-ROMs level between sub-
ject groups with a BMI higher than 25 or lower than 25. Therefore,
d-ROMs seem to reflect the overweight condition. However, the
present study failed to show a clear positive correlation between
the d-ROMs level and BMI because of the small number of obese
participants and participants with less extensive obesity, compared
to participants included in the study by Vassalle et al.12

In 2011, significant increases in the post-OHCP d-ROMs and BAP
levels suggested that oxidative stress by ROS and the elevation of
antioxidant potential were concurrently induced. It is generally
known that physical exercise provokes an increase in ROS in the
blood and skeletal muscle and that ROS is associated with intra-
cellular signaling.31,32 The walking time in the participants in 2011
was not different from the other 2 years; however, it is possible that
exercise and/or muscle activation by the other treatments that
preceded the blood sampling after OHCP were somewhat intensive
in 2011. In 2013, on the other hand, the d-ROMs level significantly
decreased after OHCP, and was accompanied by a significant in-
crease in the BAP/d-ROMs ratio. Therefore, the OHCP in 2013
resulted in less oxidative stress for participants, but more anti-
oxidative stress potential.

4.4. Autonomic nervous functions

In 2013, 13 randomized participants were assigned to have their
autonomic nervous function measured by power spectrum analysis
of pulse intervals immediately before and after body cupping and
massage treatments. A significant increase in HF power and a sig-
nificant decrease in the LF/HF ratio, along with a significant
decrease in the heart rate, suggested that the autonomic nervous
function shifted to a predominantly parasympathetic nervous tone
rather than a sympathetic tone. This shift provided evidence that
body cupping and massage in this program produced the desired
physical and mental relaxation. Such a change in autonomic ner-
vous tone in healthy participants may contribute to the recovery of
the physiological condition from overall body fatigue.

5. Conclusions

Our study results indicated that OHCP effectively improved the
physiological state and the body composition of middle-aged
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women without noticeable physiological stress. The OHCP may aid
in the prevention of lifestyle-related diseases such as hyperlipid-
emia and obesity in middle-aged, Japanese women. However,
further studies are required because of the limitations in the present
study resulting from a relatively small number of participants, lack
of a control group that had not undergone OHCP, lack of measure-
ments of blood hormonal activities, and the exclusion of partici-
pants with severe obesity.
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