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Abstract

Objective: This paper aims at estimating the effect of
acupuncture therapy on modulate immune parameters

during prolong high-intensity training in soccer players.

Methods: 28 healthy male soccer players were recruited
and randomly divided two groups, acupuncture group
(AG) and sham acupuncture group (SG). All subjects
had executed prolong, high-intensity training last 4
weeks. Acupuncture therapy had been implemented 3
times every week on bilateral Zusanli (ST 36), Hegu (LI
4), Shenshu (BL 23), and Chize (LU 5), therapy 12 times
together. A special “placebo-needle” had been utilized in
SG. During pre-test and post-test, used flow cytometry
method and Enzyme-Linked ImmunoSorbent Assay
(ELISA) method test T-lymphocyte (CD3+, CD4+,
CD8+, CD4/CD8), and interleukin (I1-6, IL-10),

respectively.

Results: Compare pre-test to post-test, T lymphocyte
(CD3+), T helper (CD4+), T cytotoxic/suppressor
(CD8+), the IL-6, and the IL-10 have significant
difference in sham group (SG), but just IL-6 has a
statistical significance in acupuncture therapy group
(AG); compare AG to SG, just IL-6 and IL-10 have

significant difference.

Conclusion: Prolong, high-intensity training session in
soccer players cause by decreased immune functions,

increase level of pro-and anti-inflammatory cytokines.

Cite this article: Xingze Wang. J Traditional Complement

Altern Med (1:1).

Research article

Open Access

jtca@scientificeminencegroup.com



J Traditional Complement Altern Med

Acupuncture therapy could facilitate to restore immune
function, inhibition the soccer player’s immunity to

further reduce.

Keywords: Acupuncture; Sports Fatigue; Physical

Therapy; Immunoregulation

Introduction

Acupuncture, one of the traditional Chinese medi- cine
(TCM) techniques, has long been used in clinic to treat
illnesses or release pain, can be traced back to at least 2500
years ago. The most basic pattern is that uses hair-thin metal
needles to puncture the skin at specific points on the body to
remove blockages in the flow of Qi. The mechanism of
acupuncture remains unclear, its effect is often difficult to
gain wide acceptance, and modern medicine is hardly specific
explain the term of TCM, for instance the meridians,
acupoints, Yin and Yang, energy and Qi [1-3]. The
mechanism of acupuncture is not clear, but many scholars
had demonstrated various possible mechanisms from
different rsearch fields, for example, gate control theory;
release natural painkillers such as endorphin, encephalin, and
dynorphin; involvement of serotonin and norepinephrine

inhibition of pain [4-7].

Competition becomes increasingly fierce with the rapid
development of sports science in the current athletic field.
The “overload principle” or “super-compensation” is a
common training modal used by coaches and athletes. An
essential component of the model is that high-intensity
exercise leads a disturbance in cellular homeostasis, so
stimulus that initiate physiological responses to restore
homeo- stasis and induce training adaptations. But the
physiological endurance of sportsmen is limited, high-
intensity training and fierce competitive season would induce
insufficiency recovery, fatigue accumulation, decline
performance, chronic fatigue, sports injuries and immune
dysfunction. An intensive schedule of training and
competition leaded to immune system be impaired, especially
increased the risk of upper respiratory tract infections (URTI)
[8]. The relationship between exercise and upper respiratory
tract infections (URTI) may be modeled in the form of a “J-
curve” [9,10]. Several authors have suggested that viruses and
bacteria may easy gain a foothold during this “open

windows” which should last between 3 and 72 hours after

duration and intensity of exercise [11]. One good exercise
recovery model should be able to shorten the recovery time,

prevention of injuries, and avoid immunodeficiency.

Recently, acupuncture, one of effective, safe, ethical and legal

practiced as alternative medical enhancer of sports
performance had been applied to make one method of
recovery [12]. The essence of traditional Chinese medicine
(TCM) has been used to modulate the physical wellbeing of
various athletes, refer to alleviation of muscle tension,
improvement of local blood flow, increase of pain threshold,
modulation of autonomic nervous system and readjust the

immune systems [13].

To date, the effects of acupuncture therapy on rebalance
immune functions during prolong high-intensity training
session in soccer players are less known. This research would
estimate the effect of acupuncture therapy to modulate
immune para- meters during prolong high-intensity training
in soccer players. We should try to provide theoretical and
clinical guidance on the research of enhance recovery during

prolonged high-intensive exercise with acupuncture therapy.

Methods

Design and protocol

This design for this study had been allocated into 2 parallel
groups randomized controlled clinical trial (RCT). To
determine the feasibility of conducting a clinical trial of
acupuncture vs. mini sham acupuncture in these elite soccer
players in university, assessing: a) It provides tight scientific
control over threats to internal validity, the strength of the
scientific inference supported by a study depends on its
internal validity; b) 28 elite soccer players would be recruited
from East China University of Political science and Law, be
known the safety and efficacy of acupuncture therapy. The
subjects will implement acupuncture and sham acupuncture
intervention 3 times every week. Acupuncture therapy have
more thousands history in China and the subject’s
acceptability and compliance with protocols; ¢) the
acupuncturist physician have over 10 years of experience,
graduated from the Shanghai University of Chinese

Medicine, acupuncture treated over 1000 cases.
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Subjects

Twenty-eight male elite soccer players in East China of
Political science and Law University, the subjects had been
randomized equal to assign into acup- uncture group (AG)
and sham group (SG) by a computer program basis on the list
from the soccer coach. Coach and volunteers did not know
who was divided into AG or SG. All of them were in good
health based on clinical and physical examination, and no
smoking, no alcohol, no history of hormone therapy, and no

injury and acupuncture therapy during the last 6 months. All

subjects underwent 6 times/week for 2 hour/session of high
intensity, a large amount of exercise training, last 4 weeks.
The acupuncture group had been carried out 3 times and
continuing 20 min every time acupuncture stimulation in
bilateral ST36 (Zusanli), IL4 (Hegu), BL23 (Shenshu), and
LU5 (Chize) and delay 4 weeks. In this study, a special
“placebo-needle” had been designed by Streitberger (1998)
had been utilized and changed [14]. The sham needle tip was
blunt and just touch the subject’s skin and a small pricking
sensation be felt. Short needles had been applied in the SG,
long needles had been applied in the AG. (See figure 1)
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Figure 1: CD3+ intra compare in pre-test and post-test. AG means acupuncture group, SG means sham acupuncture group. CD3+: cluster of

differentiation 3. Values presented as mean + SD. * mean P < 0.05; ** mean P < 0.01
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Table 1: The baseline pre-experiment from Acupuncture group (AG) and Sham group (SG) inter-group unpaired compare means.

AG (n=12) SG (n=12) P
Age (years) 21.75%1.76 21.75+1.78 0.82
Weight (kg) 70.82+4.83 72.08+4.99 0.534
Height (cm) 176.93+6.97 175.44+4.23 0.535
Training (years) 6.00+1.31 6.46+1.59 0.45
CD3+ (%) 70.92+6.95 72.88+3.23 0.388
CD4 (%) 37.37+6.05 38.86+7.03 0.874
CD8 (%) 27.79+6.96 28.20+5.39 0.583
IL-6 (pg/ml) 1.43+0.15 1.44+0.23 0.87
IL-10 (pg/ml) 3.79+0.70 3.71+£0.47 0.918

Note: AG means acupuncture group, SG means sham acupuncture group. CD: cluster of differentiation; CD3+: the total of T-lymphocyte,

cluster of differentiation 3; CD4+: T helper; CD8+: T suppressor; IL: interleukin; Values presented as mean + SD. * mean p < 0.05; ** mean p
<0.01.

The baseline features of subjects were as follows: the average
age was 22.6%3.5 years, the average weight was 68.7+14.6 kg,
the average height was 176.8+36.1 cm. For the soccer players,
the average duration of training experiences was 6.5+0.5
years. Two groups were evaluated during the same time at
The

experimental room temperature kept 25 °C and kept relative

7am-8am  pre-experiment and post-experiment.
air humidity between 50% and 60%. Every subject was
instructed to rest more than 20 minutes before measurement,
empty stomach and kept supine

position  during

measurement.

Calculate the sample size

The sample size of each group in the main study was
calculated according to the sample size formula for analysis of
covariance (Borm et al., 2007) [15]. This study, we should
apply type I error a=0.05, type II error ©® = 0.1 power = 1- © =
P,bilateral alternative, for a power of 90% at a 5% significance
and a dropout rate 10% will be allowed, calculate the sample

size.

n/group =202(Z1-a/2+Z1-)2(1-p2)/(ul-pu2)2
02 =[(n1-1)(SD1)2+(n2-1)(SD2)2]/(n1+n2-2)
Z1-a/2 =1.96, Z1-p =1.28

Refer to the previous study by Zhu et al. (2007) [16] had used
AG and CG (control group) treatment the marathon athletes,

collected blood to measure CK before match 1 day and after
match 28 h, respective. The sample size in each group is be

calculated as follows:

nl =6, n2=6, SD1=10.25, SD2=13.29, u1=50.92, p2=65.32,
p=p1/p2=0.7795

02 =[(6-1)(10.25)2+(6-1)(13.29)2]/(6+6-2)=276.6

n =2x276.6x (1.96+1.28)2 x (1-0.77952)/ (65.32—50.92)2
n = 2265.35/207.36=10.924~11

Dropout 10%, n adj= n/(1-R)2 n=sample size, R=ratio of %
dropout

n/group=11/ (1-0.1)2=13.58=14

We will confirm the sample size, only male, the acupuncture

group, n=14, and control group, n=14.

Ethical approval

All subjects had been informed that acupuncture therapy is a
safety and efficacy treatment, and possible risks. The soccer
coach and all subjects had been informed verbally and review
the experimental protocol, and signing the consent form to
participation in this experiment. The research protocol had
been approved from the Ethical Committee of Khon Kean
University (HE582343).
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Acupuncture Therapy

In this study, a special “placebo-needle” had been utilized,
detailed description of the following Figure. Acupuncture
group (AG) will use 0.25/40 mm disposable stainless steel
needles (Maanshan Bond Medical Instruments Co. Ltd,
China) insert into the acupoints (Zusanli ST 36, Hegu IL 4,
Shenshu BL 23, and Chize LU 5) on preceding part of text.
Sham group will apply special technique (placebo-needle) to
touch the near dermatome. Acupuncture intervention had
been implemented between 8 pm to 9 pm on Monday,
Wednesday and Friday every week, 4 weeks 12 times session
together. Two groups had been arranged in different
laboratory, different acupuncturist had operated, respectively.
Before operated, need use 75% alcohol to disinfect the
acupoints, needles and hands of acupuncturists. Needles had

been continuous stimulated 20 min in both groups.

Main Outcomes Measure Biomarkers

The data from this study main include total T lymphocyte
(CD3+), T helper (CD4+), T cytotoxic/suppressor (CD8+)
(use a flow cytometry analysis); the pro-inflammatory and
anti-inflammatory cytokine (IL-6), the anti-inflammatory
cytokine (IL-10) (use Enzyme-Linked ImmunoSorbent Assay,
ELISA analysis) had been measure by the experts before they
had been trained and ability to proficient manipulate these
test projects. The biomarkers had been test by the laboratory
technicians of hospital. The first time test had been arranged
in one week prior to this experiment, the second time test had
been arranged in more than 36 h after intensity exercise or

fierce match (next same).

Statistical Analysis

The outcome measures had been analyzed and presented as

mean * standard deviations (SD). Two parallel groups, intra-

groups and inter-group compare and the numbers of sample
(n/group<30), 95% confidence level, a paired (intra-group) t-
test and an unpaired (inter-group) t-test will be applied in
this study. Analyses will be performed using SPSS 22 for mac.

The level of statistical significance is set to p<0.05.

Results

Compare Intra-Up the Effects of Acupuncture The-
rapy on Regulation CD3+, CD4+, and CD8+

In this study, CD3+ (the total T cell counts, cluster of
differentiation 3), one T-cell co-receptor helps to activate the
cytotoxic T-Cell, no statistically significant (P=0.786)
between the baseline and post-test to compare in AG after 4
weeks, yet has a significant decrease in SG (P=0.025) (Table 2
and Figure 1). CD4+, T-lymphocyte help cell, has no
significant change compare the baseline to post-test either in
intra-up paired AG (P=0.945), but in SG, has significant
decrease (P=0.013) (Table 2 and Figure 2). Meanwhile,
CD8+, T-lymphocyte suppressor cell, was no significant
higher compare the baseline to post-test (P=0.057) in intra-
up paired AG after 4 high-intensity training, but has an
evident statistical significance higher in SG (P=0.002) (Table
2 and Figure 2). The ratios of CD4/CD8 have no statistically
significant compare the pre-test to the post-test in AG
(P=0.303); however, the ratio of CD4/CD8 have statistical
significant different in SG (P=0.023) (Table 2). We believed
that 4 weeks of high-intensity training had resulted to
significant decrease in subjects’s CD3+, and acupuncture
therapy were able to prevent further reduction. As well, 4
weeks high-intensity exercise had caused to significant in
subjects’ CD4+, and acupuncture therapy could prevent
further reduction for the CD4+ count. Whereas, CD8+ have
increased trend though 4 weeks high-intensity training,

acupuncture therapy could inhibit further increase.

Table 2: T cell, CD8+, CD4+, IL-6, IL-10 change indices at pre-test and post-test acupuncture therapy intra-up paired to compare means.

AG (n=12) SG (n=12)
Pre Post Pre Post P
CD3+% 70.92+6.95 71.29+6.06 0.786 72.88+3.23 69.76+3.21 0.025%
CD4+ % 37.95+5.53 37.44%6.32 0.945 39.11+£7.11 35.44+6.35 0.013*
CD8+ % 27.79+6.96 29.58+7.54 0.057 28.20£5.39 30.40+5.04 0.002**
CD4/CDS8 1.44+0.44 1.36+0.45 0.172 1.47+0.48 1.25£0.40 0.023*
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IL-6 pg/ml 1.43+0.15 1.55+0.17 0.049* 1.38+0.30 1.85+0.35 0.001**

IL-10 pg/ml 3.76+0.69 3.87+0.53 0.333 3.79+0.67 4.33+0.48 0.009**

Note: AG means acupuncture group, SG means sham acupuncture group. CD: cluster of differentiation; CD3+: the total of T-lymphocyte,
cluster of differentiation 3; CD4+: T helper; CD8+: T suppressor; T-cell co-receptor helps to activate the cytotoxic T-Cell. IL-6: an
interleukin, pro-inflammatory and anti-inflammatory cytokine; IL-10: an interleukin, anti-inflammatory cytokine. Values presented as mean

+ SD. * mean P < 0.05; ** mean P < 0.01.
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Figure 2: CD4, CD8 intra compare in pre-test and post-test. AG means acupuncture group, SG means sham acupuncture group. CD: cluster

of differentiation. Values presented as mean + SD. * mean P < 0.05; ** mean P< 0.01
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Figure 3: IL-6, IL-10 intra compare in pre-test and post-test. AG means acupuncture group, SG means sham acupuncture group. IL:

interleukin (pg/ml). Values presented as mean + SD. * mean P < 0.05; ** mean P < 0.01
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Compare Intra-Up the Effects of Acupuncture on
Regulation IL-6, IL-10

IL-6, an interleukin, acts as both a pro-inflammatory cytokine
and an anti-inflammatory cytokine. The concentration of
IL-6 has a significant increase compare the pre-test to the
post-test in AG (P=0.049); and has a significant statistical
significance in SG (P=0.001) (Table 2 and Figure 3). These
revealed that prolong high-intensity exercise resulted to
significant increase the concentration of IL-6 both AG and
SG. However, compare between the pre-test to post-test,
IL-10 has no statistical significance in AG (P=0.333), but has
high correlation in SG (P=0.009) (Table 2 and Figure 3). We

sugested that 4 weeks high-intensity training may induce
IL-6, IL-10 to increase the secretion, and acupuncture therapy

may be beneficial IL-6 and IL-10, especially IL-10 to generate.

Compare Inter-Group the Effects of Acupuncture
Therapy on Regulation CD3+, CD4+, and CD8+

In this study, no statistical significance either the markers of
CD3+(pre, P=0.388; post, P=0.449), CD4+(pre, P=0.661;
post, P=0.447) and CD8+(pre, P=0.874; post, P=0.759), and
the ratios of CD4/CD8 (pre, P=0.885; post, P=0.567),
compare the pre-test or post-test (Table 3, Figure 4, and
Figure 5).

P=0.338
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Figure 4: CD3+ intra compare in pre-test and post-test. AG means acupuncture group, SG means sham acupuncture group. CD3+: cluster of

differentiation 3. Values presented as mean + SD. * mean P< 0.05; ** mean P< 0.01
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Figure 5: CD4, CD8 inter compare in pre-test and post-test. AG means acupuncture group, SG means sham acupuncture group. CD: cluster

of differentiation. Values presented as mean * SD. * mean P < 0.05; ** mean P < 0.01

Table 3: T cell, CD8+, CD4+, IL-6, IL-10 change indices at pre-test and post-test acupuncture therapy inter-group unpaired to compare

means.
Pre Post
AG (n=12) SG (n=12) P AG (n=12) SG (n=12) P

CD3+% 70.92+6.95 72.88+3.23 0.388 71.29+6.06 69.76+3.21 0.449
CD4+ % 37.95+5.53 39.11+7.11 0.661 37.44+6.32 35.44+6.35 0.447
CD8+ % 27.79+6.96 28.20+5.39 0.874 29.58+7.54 30.40+5.04 0.759
CD4/CDS8 1.44+0.44 1.47+0.48 0.885 1.36+0.45 1.25+0.40 0.567
IL-6 pg/ml 1.43+0.15 1.38+0.30 0.722 1.55+£0.17 1.85+0.35 0.019*
IL-10 pg/ml 3.76+0.68 3.79+0.67 0.905 3.87+0.53 4.33+0.48 0.037*

Note: AG means acupuncture group, SG means sham acupuncture group. CD: cluster of differentiation; CD3+: the total of T-lymphocyte,

cluster of differentiation 3; CD4+: T helper; CD8+: T suppressor; IL-6: an interleukin, pro-inflammatory and anti-inflammatory cytokine;

IL-10: an interleukin, anti-inflammatory cytokine. Values presented as mean + SD. * mean P < 0.05; ** mean P < 0.01

Compare Inter-Group the Effects of Acupuncture

Therapy on Regulation IL-6, IL-10

The concentration of IL-6 has no statistical significance

compare AG and SG in pre-test (P=0.722), but has significant

difference in post-test (P=0.019). And well, IL-10 has no
significant compare AG and SG in pre-test (P=0.905), but has
significant increase in post-test (P=0.037) (Table 3 and Figure
6). These revealed that acupuncture therapy could inhibit

these inflammatory cytokines further generate.
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Figure 6: IL-6, IL-10 inters compare in pre-test and post-test. AG means acupuncture group, SG means sham acupuncture group. IL:

interleukin (pg/ml). Values presented as mean + SD. * mean P < 0.05; ** mean P < 0.01

Discussions

This study aimed at investigating that the effects of
acupuncture therapy compare to sham acupuncture on
immune-regulation during prolong high-intensity exercise in
soccer players. Our main finding was that acupuncture
therapy may inhibit the total T cell to further decrease
because prolong high-intensity exercise cause decrease. In
addition, acupuncture therapy may delay CD8+ excessive
increase to induce CD4/CD8 to further imbalance. Especially,
acupuncture therapy may inhibit inflammatory cytokines
(main investigating IL-6, IL-10) further secration, indicated
that acupuncture therapy has the efficacy of both pro-

inflammatory and anti-inflammatory.

Prolonged, high-intensity exercise due to neither percentage
percentages nor absolute cell counts of the major immune cell
(B, NK T, T helper/inducer, T

suppressor/cytotoxic) change compare pre-training to post-

lines cells, total
training [17]. T cell cytokine plays a major role in the
immune responses against invading pathogens. Two distinct
cytokine-producing CD4+ T helper and CD8+ T cytotoxic
cell have been distinguished to type 1 and type 2, which
through direct contact between or the release of cytokines,
leading to stimulating or inhibiting effect, and the rules of
immune response bidirectional appropriate strength. Each
effect of CD4+ and CD8+ maintain the main immune

balance of body’s, two subsets disorders due to immune

dysfunction [18]. Many researchers had demonstrated that

strenuous, exhaustive, and high-intensity training or comp-
etition could induce the absolute numbers of CD3+ and
CD4+ cells decreased, CD8+ cells increased, and the ratio of
CD4/CD8 decreased [19-22], The T-lymphocyte CD4+/CD8+
(helper/suppressor) easily influenced by CD8+ cells, and
believed the ratio less than 1.5 being mean an increased
susceptibility to infection [21]. Several previous researches
reported that CD4+ T-lymphocyte counts decreased, and
CD8+ cell counts increased at the end of season in soccer
players [24,25], These results are consistent with our current

research, especially in line this SG’ results.

Earlier an article had demonstrated that high-intensity
eccentric exercise caused a more pronounced increase in the
plasma level of IL-6, and that existed a significant correlation
between the concentration of CK and IL-6 in the following
days, suggested that cytokine more production was related to
skeletal muscle damage [26]. Ostrowski et al. summarized the
strenuous exercise induces the increase in the pro-
inflammatory cytokines TNFa, IL-1p and a dramatic increase
in the inflammation responsive cytokine IL-6, and released
the cytokine inhibitors and the ant-inflammatory cytokine
IL-10 to maintain the immune balance [27], Furthermore,
Adam et al. (2003) demonstrated that a transient increase in
plasma IL-6 induced an anti-inflammatory environment, for
example, enhances the anti-inflammatory cytokine of IL-1
and IL-6, as well as induces an increase in cortisol [28]
Gokhale R and his colleagues (2007) believed that physical

training could modulate cytokine response [29].
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Many previous papers had demonstrated the effect of
acupuncture therapy on immune in human. Yamaguchi et al.
suggested that acupuncture treatment could regulate the
immune system and promote the activities of hormonal and
cellular immunity as well as NK cell activity [30]. Johnston et
al. demonstrated acupuncture enhances anti-cancer immune
functions and first put forward the argument of “acupuncture
immune-enhancement hypothesis” [31]. The mechanisms of
acupuncture on immune regulation had been demonstrated
from several factors, for example modulation Th1/Th2
[32-34]. improve the activity/cytotocix of T cells, B cells and
NK cells [35-37] activity or inhibit the autonomic nervous
system modulate immune system [38-40] and increase or
decrease endocrine system [-adrenergic [41], cortical
modulate leukocyte and lymphocyte values [42]. Gao et al.
had evaluated the effect of acupuncture pretreatment on the
wrestling athletes in CD3+, CD4+, CD8+ and the
CD4+/CD8+ ratio during high-intensity training,
demonstrated that acupuncture pretreatment possessed to
delay and prevent the decline of immunity [43]. Carneiro et
al. showed that this beneficial effect of EA increased the
release of Thl cytokines, IL-1 and IFN-y, decreased the
release of Th2 cytokines, IL-4 and IL-10. They demonstrated
that EA is related to the regulation of the balance of the
Th1/Th2 response and the beneficial anti-inflammatory and
immune-regulation [44]. Lundeberg et al. demonstrated that
acupuncture enhanced the immune reaction to belong to
stimulate of the sympathetic nervous system to release {3-
adrenergic and activate the non-specific helper T
lymphocytes [41]. Mori et al. suggested that acupuncture
stimulate the autonomic nervous system due to decrease
blood pressure induce immunomodulation and the
mechanism of acupuncture may improve the condition of
patients with many chronic diseases [45]. Ben K & B Evan
Ross (2007) had verified the electro-acupuncture stimulation
of the vagus nerve inhibits macrophage activation and the
production of TNF, IL-1, IL-6, IL-18, and other pro-
inflammatory cytokines through a confirming exper-

imentation [46].

We believed that prolonged, high-intensity training could
decrease the athletes’ immunity, and the higher CD8+ T cell
counts in SG response the subjects’ immunity decrease.
Meanwhile, we had well found that the CD8+ T cell counts
increase was the major factors induce to the CD4/CD8 ratios

decrease. Furthermore, we had found that acupuncture

treatment was provided to prevent the exercise-induce
immunity decrease. Results of this study corresponded with

other researches [43,47].

IL-6 has clearly statistical significance compare pre-test with
post-test in two groups. However, IL-10 (anti-inflammatory
responsive cytokine) just has a significant higher in SG, no
statistical significance. Furthermore, we found that both IL-6
and IL-10 have significant difference compare two groups
after 4 weeks high-intensity training. The complex
phenomenon completely corresponded with previous studies
[27,48]. The results showed prolonged high-intensity exercise
cause muscle damage to release large of IL-6 cytokine, and
induce the large release IL-10. On the other hand,
acupuncture treatment may inhibit the cytokines, main
include pro-inflammatory IL-6 and anti-inflammatory IL-10

to further release.

Conclusion

Prolong, high-intensity training session in soccer players
cause by decreased immune functions, increase level of pro-
and anti-inflammatory cytokines. Acupuncture therapy could
facilitate to restore immune function, inhibition the soccer
player’s immunity to further reduce. One the other hand,
acupuncture therapy could inhibit inflammatory cytokines
(main investigating IL-6, IL-10) further generation, indicated
that acupuncture therapy has the efficacy of both pro- and
anti-inflammatory. On the other words, acupuncture therapy
may decrease high-intensity induce muscle damage,
alleviative inflammatory, delay or prevent immunodeficiency

and maintain the steady status of immune function.
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