© Kamla-Raj 2014
PRINT: ISSN 0973-5070 ONLINE: 2456-6772

The Effect of Short Term Yoga and Tai-Chi Education Exercise
on Antioxidant Capacity and Oxidative Stress M easures

Ethno Med, 8(1): 7-14 (2014)
DOI: 10.31901/24566322.2014/08.01.02

Tin-Chang Chang

Department of BusinessAdministration, Asia University, 500 Lioufeng Rd., Wufeng,
Taichung 41354, Taiwan ROC
E-mail: ervine@asia.edu.tw

KEYWORDS Yoga. Tai-Chi. Antioxidant Capacity. Oxidative Stress Measures

ABSTRACT This study aims to evaluate the effect of two exercise approaches, Yoga and Tai-Chi educational
exercises, on antioxidant capacity and oxidative stress measures. For this study thirty-six female ages 18 to 20 were
recruited from university and were randomly assigned to three groups: two experimental groups (Yoga and Tai-Chi
groups) and one control group. Experimental groups practiced Yoga and Tai-Chi 3 times per week for 10 weeks. Each
session included 10 min of warm-up, 40 min of Yoga or Tai-Chi practice, and 10 min of cool-down. Antioxidant
capacity and oxidative stress measures were evaluated before and at the end of this study. Antioxidant capacity
includes superoxide dismutase (SOD) and glutathione peroxidase (GSHPx). Oxidative stress measures include creative
kinase (CK), lactate dehydrogenase (LDH) and malondialdehyde (MDA). The results show that Tai-Chi and Yoga
educational exercise have significant influence on most of antioxidant capacity and oxidative stress measures. The
Tai-Chi group showed 11.2 % decrease in LDH (P< 0.01), 15.4 % decreases in MDA (P < 0.05), as well as 4.8 %
decrease in SOD (P < 0.05) and 7.5 % decrease in GSHPx (P < 0.05). The Yoga group showed 9.5 % decrease in LDH
(P< 0.01). The control group showed no significant change in these variables. The results indicate that a 10-week Tai-
Chi and Yoga educational training program have a positive influence on antioxidant capacity and oxidative stress

measures and is effective for improving health fitness for females.

INTRODUCTION

Increas ng production of ROS has been shown
toinduce damagein macromolecule, such aslip-
ids, proteins and DNA where oxidative stress
can occur (Packer 1997; Deaton 2003; Tauler et
al. 2006). Regular physical moderate exercisehas
been demonstrated to reduce the incidence of
diseases (Deaton 2003). The generation of reac-
tive oxygen species (ROS) during regular physi-
cal exercise might be atrigger of adaptation in
antioxidant capacity to prevent extensive cellu-
lar. Malondialdehyde (MDA), a by-product of
lipid peroxide, is the most frequently studied
marker of oxidative tissue damage during exer-
cise. Studies have shown that regular exercise
will improve health by boosting theimmune sys-
tem (Rook 2013; Sloan et a. 2013). Therefore,
this decreases the body’'s tendency to be fa-
tigued. Throughout the last century, because of
the deve opment of Western medicine, aperson’s
realization of physicianswho wereincapableto
curing diseases successfully becameinclined to
rely on conventional medicineto curethem when
they becameill instead of taking responsibility
for their personal health (Galantino 2003). How-

ever, the human body has self-healing ability,
and thereis power to keep health to be constant.
For instance, physical activity has been shown
toreduce atherosclerotic risk factors by improv-
ing blood lipid profile, insulin res stanceand glu-
cose intolerance, and psychosocial well-being;
reducing stress, blood pressure, and mortality;
and aiding weight loss(Taylor-Piliaeet a. 2004:
8-11) and mental health problems such as de-
pression, anxiety and insomniaare amongst the
most common reasons for individuals to seek
treatment with complementary therapies
(Pilkington et al. 2005; Latner et a. 2013). Al-
though a separation iscommon in Western medi-
cine, other systems of medicine such as Tradi-
tional Chinese Medicine havemaintained thein-
terconnection of mind and body ascentral tothe
practice of successful healthcare (Luskin 2000;
Wu et al. 2013). Traditionally non-Western physi-
cal activity such as Yoga and Tai-Chi therapies
are beginning to receive increased research at-
tention (Luskin 2000; Cowen 2005; Zhang 2006)
and make healing availableto theworld popul a-
tion with a surprising degree of sophistication
(Galantino 2003; Abbott and Lavretsky 2013).
Though many types of physical activities exist,
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Tai-Chi, and Yogaarewiddy practiced (Galantino
2003; Hong et a. 2005; Taylor-Piliaeet al. 2006;
Cheng 2007; Smith et al. 2007). Tai-Chi andYoga
practices share physical movements, specific
breathing exercises, a directed focus of atten-
tion, and meditation and visualization practice
(Luskin 2000). Thetwo activitiesarenot only a
physical activity, but also one that involvesthe
training of mental control (Kutner et al. 1997),
mind-body rel axation exercise and self-defense
(Koh 1981; Chen 1999; Ailkington et d . 2005; Hong
2005; Cheng 2006; Leeet a. 2007). Although it
has little movement of the body and no exten-
siveexercise, it leadsto health benefitswith al
of our joints used. Therefore, to avoid sport inju-
ries by doing entertainment sports, most people
choose Tai-Chi or Yoga as options.

In China, Tai-Chi that has been practiced for
many centuries (Wang et a. 2004) as a popular
activity adopted by Chinese adults (Hong 2005;
Hui et a. 2006). Tai-Chi isaform of ancient Chi-
nese martial art with ow and graceful move-
ments. It isnot only aphysical activity, but also
onethat involves the training of mental control
(Kutner et al. 1997) and a mind-body rel axation
exercise combination of Chinese philosophy,
meditation and self-defense (Koh 1981; Chen
1999; Hong 2005; Cheng 2006; Leeet a. 2007). In
addition, Tai-Chi can bepracticed at any time, in
any place and low cost because it needs neither
much spacenor any equipment (Ruth et a. 2004;
Hong 2005; Taylor-Piliaeet a. 2006; Cheng 2007).

Tai-Chi isM oder ate Exer cise Similar toYoga

Although it haslittle movement of the body
and no extensive exercise, it leadsto health ben-
efitssinceall of our jointsare used. Therefore, to
avoid sport injuries by doing entertainment
sports, most people choose Tai-Chi or Yoga as
options. Moderate exercise can result in greater
health benefits than vigorous exercise (Masuda
et al. 2002). Recently, public-health recommen-
dations have emphasized the val ue of moderate
exercisefor improving cardiovascular health and
reducing therisk of coronary heart disease(Swain
and Franklin 2006). However, Yogaisan increas-
ingly popular therapy. Yogais used to maintain
wellness and assist with the management of a
range of health complaints (Smith et al. 2007;
Carson et al. 2007), whileTai-Chi appearsto be
effective in promoting balance and flexibility,
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enhancing cardiovascular function, and reduc-
ing mental conditions such as depression and
anxiety (Chen and Snyder 1999; Chou et a. 2004;
Wanget a. 2004; Taylor-Piliaeet a. 2006; Cheng
2007).Yoga can produce an animate effect on
psychological and physical energy (Carson et
al. 2007). It is able to remove the habit of un-
healthy nutrition and to establish homeostatic
bal ance (Singh 2006).

The benefits of regular moderate exerciseon
the well-being and the immune system are well
known. However, these benefitsarelost with ex-
haustion and lack of training. It hasbeen reported
that exhaustive exerciseinduces oxidativestress,
which occurs when oxidant production over-
whelms the antioxidant capacity (Tauler et al.
2006; Denniset al. 2013). Moderateexercisesg-
nificantly decreased the aging-associ ated devel -
opment of oxidative stressby preventing but af-
ter high-intensity exercisewill increase of oxida-
tivestress(Badano et al. 1973; Bailey et al. 2003;
Navarro et al. 2004; Bogdaniset al. 2013). Yoga
and Tai-Chi has been defined as an exercise of
moderate intensity (Lord et al. 1991; Rai et al.
1994; DiCarloet d. 1995; Wang et al. 2004). Inthe
study by Subudhi et al. (2003) subjectsweredas-
sified astrained and untrained, it points out that
aerobic power values of trained subjects were
significantly higher than those of untrained sub-
jects. Exercisetraining not only induces activi-
ties of antioxidant enzymes, but also affects the
antioxidative capacity of the vascular wall pro-
tection (Kojdaand Hambrecht 2005).

Some antioxidant system in the human body
isfor protecting our cellsfrom harm by oxidiza-
tion or freeradica. Themain components of the
system are small molecules of antioxidant sub-
stances such as vitamin C, E and some kinds of
enzymes such as superoxide dismutase (SOD) or
glutathione peroxidase (GSHPXx). Theseenzymes
play an important role in preventing exterior
oxidizations(Chung et al. 1999).

Ancther set of theories suggests that exer-
ciseinduces oxidative stress, which occurswhen
oxidant production overwhelms the antioxidant
capability (Tauler et a. 2006). Thisisdifferent to
the previous researches. Free radical has been
confirmed by the medical profession that it will
causethe oxidation of human cellsinjury, aging,
cancer and cardiovascul ar disease. Course of the
campaign, in addition toseveral timesthemuscle
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will increase oxygen consumption, it would a so
lead to the formation of freeradical s brought oxi-
dative stress (Aruoma 1994). Malondial dehyde
(MDA), aby-product of lipid peroxide, isthe most
frequently studied marker of oxidativetissuedam-
ageduring exercise. MDA levelshave been found
toincrease both in different tissues and plasma
during exercise.

Sen et al. (1994) emphasi zed thelargest of the
non-campaign after 30 minutes MDA intheblood
significantly increased after exercisewith oxida-
tivedress. Child et al. (1998) collected 17 mara-
thon athletes with half of the marathon distance
movement and found that MDA indicators CK
increased significantly which the main compo-
nent cause sport injures. Chang et al.’s (2000)
study found that, compared with women in gen-
eral, weightlifter in Glutathione Peroxidase
(GSHPx) waslower, and MDA, Creatinekinase
(CK) washigher, by training five hoursaday sx
days aweek, Superoxide Dismutase (SOD) de-
clineand CK activity increased. After twoweeks
training, CK and MDA both increased signifi-
cantly. By the other way, serum CK and Lactic
dehydrogenase (LDH) (wereused asan indirect
index of exercise-induced muscle damage
(Morillas-Ruiz et al. 2006). Generally speaking,
the researchers found substances such as SOD
and GSHPx could use to measure antioxidative
capability and in the other hand, CK, LDH and
MDA in the opposite way to represent antioxia-
tive stress.

This aim of the present study was to deter-
mine the effect of antioxidative capability and
the occurrence of oxidative stress after theYoga
and Tai-Chi training. And antioxidant capacity is
measured by SOD and GSHPx. Simultaneoudly,
oxidative stress is measured by CK, LDH and
MDA (Terblancheet al. 1998; Satoh et al. 2004,
Hodzl et al. 2005). This study then compares
which isgood at enhancing antioxidative capa-
bility between Yoga and Tai-Chi.

Table 1: Descriptive statistics of three groups

METHODS
Participants

Participantsin the present study included 36
voluntary undergraduate female students (Tai-
Chi group, n=12; Yoga group, n=12; control
group with no training, n=12). Table 1 summa-
rizesthe baseline characteristics of the subjects
in each group. With themeansand standard de-
viations about age, height, and weight for pre-
training, there were not significant differences
between three groups on age (mean max=18.83,
min=18.75), height (mean max=160.58,
min=159.58) and weight (mean max=51.75,
min=50.33). No partici pantshad previous experi-
encewith any exercisetraining.

ExerciseTraining

There were two different exercise training
groups and a control group without any train-
ing. In group 1, the Tai-Chi program was a 13-
movement styles (Opening form, Crane spreads
its wings, Strum the lute, Step back to repulse
monkey, Singlewhip, Wave handslike cloudsto
both sides, Singlewhip, High pat on horse, Right
hed kick to the corner, Doublewind goesthrough
the ears, Turn to kick with the left hedl, Cross
hands, Claseform) taught by an experienced in-
gructor, one-to-two movements weretaught each
week for 10 weeks (40 minutes each time, three
times a week). At the same period, participants
with Yoga program taught by an experiencedin-
structor with 9 styles (Savasana, Surya-
Namaskara, Majariasana, Ustrasana, Padma-
sana, Mudra, Natarajasana, Utthita Parsva-
konasana, Utthita Hasta Padangus-thasana).
In group 3, partici pantswere control group with-
out any training.

Procedure

Thirty-six undergraduate femal e sudentsvol-
unteered to participate in the study. They were

Group Age P value Height P value Weight P value
Mean (SD) Mean (SD) Mean (SD)

Tai-Chi group 18.75(0.62) 0.914 159.88(5.58) 0.908 51.75(5.45) 0.806

Yoga group 18.83(0.39) 159.58(4.83) 50.33(4.91)

Control group 18.75(0.62) 160.58(6.60) 51.00(5.44)

Total 18.78(0.54) 160.01(5.57) 51.03(5.15)

* The mean difference is significant at the 0.05 level.
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assigned randomly to one of three groups: aTai-
Chi group, aYogagroup and one control group.
Tai-Chi and Yoga groups weretraining at same
time and different placesto process the experi-
ment. In phase 1, the objective and procedure of
theexperiment wereclearly described to partici-
pants. In phase 2, before the experiment, each
participant was required to Sign consent and take
acheck list about the health situation. Thisstudy
excludes those participants who were hurt, get-
ting hurt, having muscle or skeleton disease, or
nat fit for thisexperiment.-Theparticipants blood
biochemical data was also collected before ex-
periment. The data were compared with pretest
and posttest. In Phase 4, the two experimental
groupsreceived aregular schedule on Yogaand
Tai-Chi training for ten weeks. Fasting blood
samples were collected after the 10-week train-
ing program for measurementsof plasmaticindi-
ces of antioxidant capacity (SOD and GSHPx)
and oxidative stress (CK, LDH and MDA).

Satigtical Analyss

Statistical analysiswas carried out using the
Statigtical Packagefor Social Sciences (SPSS10
for Windows). Results are expressed as means,
SD (dandard deviation), t-test, ANOVA and post-
hoc Scheffe test, and P <0.05 was considered
dtatistically significant. All the data was tested
for their Fdistribution. Student’ st-test for paired
data was used to determine the significance of
the data.

RESULTS

Thereisno statistically significant difference
amongthreegroupsin thepretest. All of themea-
sured five markers show no statistical signifi-
cant difference among three groups (Table 2).
Twomeasured markers, LDH and MDA, areboth

Table 2: ANOVA of pretest (three groups)

Item F-value P-value
CK 0.02 0.984
LDH 0.11 0.894
MDA 0.32 0.728
SOD 0.17 0.847
GSHPXx 0.05 0.953

" The mean differenceis significant at the 0.05
level
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Table 3: ANOVA of posttest (three groups)

Item F-value P-value
CK 1.71 0.196
LDH 9.16 0.001"
MDA 4.72 0.016"
SOD 1.12 0.338
GSHPx 0.65 0.530

* The mean difference is significant at the 0.05

Table 4: Post Hoc of LDH

alpha = .05
Groups
1 2
Tai-Chi(n=12) 386.25
Yoga(n=12) 397.58
Control(n=12) 457.33
Table 5: Post Hoc of MDA
alpha = .05
Groups
1 2
Tai-Chi (n=12) 0.33
Control (n=12) 0.41 0.41
Yoga (n=12) 0.43

significantly different (LDH: F=9.16,
P=0.001<0.05; MDA: F=4.72, P=0.016<0.05) (Teble
3). In LDH marker, posted test shows that the
LDH valuein both Tai-Chi and Yoga group are
significantly lower than that in control group
(Tabled). Butin MDA marker, Yogagroup'sLDH
value is significantly higher than the control
group, as well asthe Tai-Chi group (Table 5).
Table 6 shows pairedt-test compari sonsbetween
pretest and posttest for each of the five markers
in Tai-Chi group. Themarker, CK, isnot sgnifi-
cantly different between pretest and posttest,
whereas all others are significant (LDHpre-
LDHposgt, t,=7.81, P=0.000<0.05; MDApre-
MDApogt, t,=2.45, P=0.032<0.05; SODpre-
SODpost, t, = -2.56, P=0.026< 0.05; and GSHPx
pre- GSHPX podt, t,=-2.29, P=0.043<0.05). Simi-
larly, theresults of the pair wiset-testsfor Yoga
group are given in Table 7. It can be found a
significant difference between pretest and
posttest on LDH (LDHpre-L DHpost, t,=3.64,
P=0.004<0.05).

For the control group, the paired t-test com-
parisons show no statistically significant differ-
ences between pretest and posttest on all mark-
ers(Table8).
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Table 6: Pair t-test of Tai-Chi group
Mean SD t-value P-value
Pretest Posttest
Couple 1 CK-pre-CK-post 82.83 70.83 24.68 1.69 0.120
Couple 2 LDH-pre-LDH-post 434.75 386.25 21.52 7.81 0.000"
Couple 3 MDA -pre-MDA-post 0.39 0.33 0.07 2.45 0.032"
Couple 4 SOD-pre-SOD-post 1525.00 1598.67 99.62 -2.56 0.026"
Couple 5 GSHPx -pre- GSHPx -post 65.18 70.09 7.45 -2.29 0.043"
* The mean difference is significant at the 0.05 level.
Table 7: Pair t-test of Yoga group
Mean SD t-value P-value
Pretest Posttest
Couple 1 CK-pre-CK-post 83.50 78.42 26.95 0.65 0.527
Couple 2 LDH-pre-LDH-post 439.08 397.58 39.50 3.64 0.004"
Couple 3 MDA -pre-MDA-post 0.36 0.43 0.10 -2.16 0.054
Couple 4 SOD-pre-SOD-post 1504.00 1447.67 107.77 1.81 0.098
Couple 5 GSHPx -pre- GSHPx -post 66.73 59.13 34.53 0.76 0.462
* The mean difference is significant at the 0.05 level.
Table 8: Pair t-test of control group
Mean SD t-value P-value
Pretest Posttest
Couple 1 CK-pre-CK-post 84.96 88.30 15.02 -0.81 0.437
Couple 2 LDH-pre-LDH-post 446.08 457.33 62.79 -0.62 0.547
Couple 3 MDA -pre-MDA-post 0.39 0.41 0.08 -0.74 0.475
Couple 4 SOD-pre-SOD-post 1565.67 1554.00 385.39 0.11 0.918
Couple 5 GSHPx -pre- GSHPx -post 63.72 61.63 43.07 0.17 0.870

" The mean difference is significant at the 0.05 level.

DISCUSSION

The study shows that a form of Tai-Chi can
have s gnificant effect and Yogacan have partial
effect on antioxidative capability and oxidative
stress in females. It was found that the blood
levelsof LDH and MDA val ue decreased S gnifi-
cantly (p<0.05), while SOD and GSHPx va uein-
creased significantly (p<0.05) for the Tai-Chi
group at the end of training, as compared to the
onset. It was aso noted that LDH value de-
creased significantly (p<0.05), while the other
indexesremained unchanged (p >0.05) duringthe
course of study for the Yoga group. The results
demonstrated that Tai-Chi will enhance
anti oxi dati ve capability and may well reduce oxi-
dative stress in the undergraduate female stu-
dents. Yoga also may reduce oxidative stressin
the undergraduate femal e students.

This isone of the strongest contributions of
Tai-Chi to enhance antioxidative capability and

to reduce oxidative stress. Tai-Chi has been de-
fined asan exercise of moderateintensity (Lord
eta. 1991; Wang et a. 2004). Thefindings of this
study confirm those of previous research that
moderate exercise significantly decreased the
aging-associated development of oxidative
stress (Badano et al. 1973; Bailey et al. 2003;
Navarroet a. 2004).

The benefits of introducing Yoga are sup-
ported by ampleliterature. In this study, although
L DH value has been decreased, the performance
of Yogais not better than Tai-Chi. Thisnon-sig-
nificant observation may result from a fact that
incorporating a training session of 10 weeksis
not long enough for this study to have statisti-
cally significant results. Although in literature
comparatively less discussion has focused on
Tai-Chi, this study empirically supportsthat Tai-
Chi has better antioxidative capacity than Yoga.
Therearestatistically significant differencesand
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sgnificant decreasein oxidativestress (LDH and
MDA) and increase in antioxidative capability
(SOD and GSHPx). The findings suggest that
further research can have moretimefor training
and chase the following devel opment in the fu-
ture, and compared the difference between Yoga
and Tai-Chi.

CONCLUSON

The results demonstrated that Tai-Chi is a
moder ate exercise, which will enhance anti-oxi-
dative capability and may well reduce oxidative
stress in the college femal e students. Yoga can
reduce some anti oxidative capability of theindi-
vidual. For 18-20 year-old callegefemalestudents,
who had ten weeks of Tai-Chi exercisetraining,
could better enhancetheir antioxidative capabil-
ity. The findings of this study confirm those of
previousresearch that moderate exercisesignifi-
cantly decreased the aging-associated devel op-
ment of oxidative stress.
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