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Abstract

The purpose of this study was to investigate the effects of vitamin C supplementation and yoga practice
on total antioxidant status (TEAC), lipid peroxidation, and blood lipid profiles of middle-aged women. Thirty
two women (53.3415.08 years old) in B city volunteered and the signed consents were received before the study.
Experimental groups were normal (n=8), vitamin C intake group (n=8), yoga group (n=8), and vitamin C intake
with yoga group (n=8). Total experimental period was 12 weeks. Yoga group practiced yoga 3 times a week
for 12 weeks with intensity of RPE 13~15. Each practice was 60 minutes. Vt. C group was instructed to take
1 g of Vt. C every day after dinner meal. Changes in TEAC after 12 weeks were 28.23% for the normal group,
30% for Vt. C group, 26.58% for yoga group, and 43.66% for Vt. C with yoga group; the increases in TEAC
among groups were not significantly different. Serum malondialehyde (MDA) concentration of the normal group
increased by 10% during 12 weeks of experiment while that for the Vt. C, yoga, and Vt. C with yoga group
were significantly decreased by 25%, 32.14%, and 33.87%, respectively (p<0.05) compared with the normal group.
Neither yoga, Vt. C supplementation nor combined program for 12 weeks were effective enough to change the
serum lipid profiles compared with the normal group. In conclusion, Vitamin C supplementation or regular yoga
practice seems to have health promoting effects of retarding the oxidative stress by decreasing lipid peroxidation

in middle-aged woman.
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Table 1. Rating of perceived exertion scale

RPE scale RPE scale
6 13 somewhat hard
7 very, very light 14
8 15 hard
9 very light 16
10 17 very hard
11 fairly light 18
12 19 very, very hard
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Table 2. Demographic characteristics of subjects

Ages (yrs) Height (cm) Weight (kg) BMI (kg/m”)

Table 4. Change in antioxidant status of the subjects who
participated in the 12-week program (% change)

Normal 51.0£7.15%157.5+5.95"° 54.4+5.02™ 21.9+1.21™
(n=8)

Vt C (n=8) 54.6+4.63 157.8+5.11 57.4+437 23.0+1.27

Yoga (n=8) 55.1+352 161.6+358 61.8+6.79 23.6+2.31

Vt Ct+yoga 52.6+4.14 157.3+424 56.4+7.12 22.7+259

(n=8)

Group Variables
TAS MDA
Normal (n=8) 2823 55" 1006
Vitamin C (n=8) 30+7.1 -25+0.7°
Yoga (n=8) 26.58+0.8 -32.14+0.9°
Vitamin C-+yoga (n=8) 43.66+0.4 -33.87+0.8"

Values are mean®SD. NS: not significant.
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(Table 3).

Values are mean+SD. NS: not significant.
*Data  are significantly different analyzed with one-way
Anova followed by Duncan’s multiple range test (p<0.05).
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Table 3. The baseline values of the subjects
Variables TAS MDA Blood lipid profile (mg/dL)
Group (mmol/L) (umol/L) T-C TG HDL-C LDL-C
Normal (n=8) 085+0.12"°  040+008"  202.3+49.08 113246269  64.3+11.38"  1222+40.82"°
Vitamin C (n=8) 0.70+0.12 0.68+0.16" 210.0+41.97 108.24+38.99 61.8+£8.85 129.1£35.38
Yoga (n=8) 0.79£0.12 0.56£0.15" 194.34+42.39 116.74+83.35 58.0+16.35 1155£35.71
Vitamin C+yoga (n=8)  0.71+0.22 0.62£0.22" 197.0£26.15 88.8+32.73 63.6+£7.25 120.7£19.32

Values are mean+SD. NS: not significant.

*PData are significantly different analyzed with one-way Anova followed by Duncan’s multiple range test (p<0.05).
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Table 5. Change in blood lipid profile of the subjects who participated in the 12-week program

ColgE - WYs

(% change)

Group Variables
T-C TG HDL-C LDL-C
Normal (n=8) 5.48+0.7% -10.60+0.3%® 2.79+0.4% -8.18+0.6™
Vitamin C (n=8) 247+05 -730+1.3 372407 3.79+0.4
Yoga (n=8) -581+0.6 -17.99+0.7 -8.10+05 -415%05
Vitamin C+yoga (n=8) -6.04+0.3 21.62+25 -55+05 -9.11+05

Values are mean®SD. NS: not significant.

O RAE SEL THAA bk o) §Eo] Z7}el7] W
o] AAH O A A vt HW ARG EA A
o Aka7} RESD AL o1FA BF AR A BN
7k 24 Qo Z7157) Wzl £% Fwt A F27) 4
B9 ARAQ A7 e Ao FelA UL, oldF A}
e Felge YgoR £5 FEE 9 1657 &
NEEES AAL W ARG 50~60%9) +F =
A AAANRENE FAHOE GaND F AATHE
HIQDE H50] ARFAL 98 $59 TR} 4=

2 A5 E W3}k 1257 4i1390ﬂ olgt FA A sl
)3 A3 Table 59 2o} Bl C TS TC 557}
2.47% Z7}, TGE -7.30% %4, HDL-CE 3.72%7} 71,
LDL-C= 379%7} S 7}ste] S2e~HE 3 LDL-C9| &
=7t F7tste Ao E yvEhd HIER C AAS AdEs
MAge obEd Aol gle Aoz Yeiuth 27k
1257 & g3 A9 Wale TC -581%, TG -17.99%,
HDL-C -8.10%, LDL-CE -4.15%7} 743l ZE X2
FTE7F A A 53] FA4Ae] Wyt @At vt
of o3t AAMAEAI}F BFHAoY FolHelA= F%
ok HIERR C A3 871 Bas 9 Wske TC -6.04%,
TG 21.62%, HDL-CE -55%, LDL-C -9.11% At} A4+
o] AF FZe2EHE T= Hele 125 $ TC -548%, TG
-10.60%, HDL-C 2.79%, LDL-CE -8.18%°|it}. =&
B FolFo FAATe] HElE vl 2eks w F938
ztol7} §lo] 871 Ve C A, B o2 H3P3 o @A
AERE AFE & A oy 2 A9 A= 49
of Fodgt H@ate] 7} FEEA Bk EoZ A7hH
ok FHAHQ FAEL TS 22U 2H S ohe} TG}
LDL-CZ #4A|7]3 HDL-CE Z7HX 71 th=(22) 59
AR dst A7 AV RuEn e 98] 4SS
e g A7|ES AN 2 &5 & HDL-CY 5%
7} F93kA astaThE 31@3)9} 40~60t] Sl
Qo2 dHsE 52 BE AT A, F
hZzF Rt TC, LDL-C& %Lowi U TGS #Aastx
%3 HDL-Ce ®¥3E yehdA aath@24)e A+ 247
2 A T AGE W E HAAAGHAFY 60%Y 5
BEZ 6/ME7 3 33 2 539 AU|TS AAS A
F 33 £%50lH+= HDL-C= ¥3l=E A gsiths A7 23

Ol

=

3l
§2 rlo o M

° l

A7 B3l gk AddkE Ayt Bars
I 3la, o= ATE FHse tAled Aolrk 7] wE

HlER C A4 3 8oPh od
2t 5l E3 A 2
AL HTC AFshs $E98=
Attt 87F 2RO 5
13~152 AAISIAT HEl C= 19 1 g
125 F F¢sbs e W AdT
30%, &7k 26.58%, WIEF C A3 o} 27k 43.66%7}
S7betsl o 3k o H <l Aol 7k gl Al Aitel=
7he] WEhe AT 10%, BlE Co -25%, S7k
-32.14%, WEHR C A Feh 27kt -3387% 2 Aol
Hle]l Z2agde] feHog gasidoy 22l
Zke] oAl Abol= gl €5 AdEE Wdhe BE
Toll A o HR1 Aol 7} glo] 87 e HIER C A
0E AN EAE AEE 5 IRl o] de] 2HE Tl
oAl A By C AHAY #HARA 87 22
AR =7LE HE o2 AU sk 2EY LS 7H
At a3t gle ez Az

H X+ o

Al 2

o EEL R AfA S ATHI ) o3}
o AFEAFIt

A0
ot

1. Ji LL. 1999. Antioxidants and oxidative stress in exercise.
Proc Soc Exp Bio Med 222: 283-292.

2. Spirduso WW. 1995. Physical Dimensions of Aging. Human
Kinetics, Champaign, IL.

3. Bounous G, Molson JH. 2003. The antioxidant system.
Anticancer Res 23: 1411-1415.

4. Kim HY. 2000. Effect of vitamin E supplementation of oxi—
dative stress of sportsmen. Food Industry and Nutrition
5: 30-36.

5. Jang Y], Song KE, Park YH, Choi YS, Lee NH. 2001. The
total antioxidant capacity according to diet and life style



10.

11.

12.

13.

14.

15.

16.

HIERR C B33} 27p7 el 84 AAAEE7E A viAle 9% 51

in patients with chronic cardiovascular disease. J Med Res
Inst 19: 504-509.

. Hwang SH, Lee GS, Jin SI, M WG, Lee GU, Hong SG. 1999.

Correlation between total antioxidant status, lipid perox-—
idation and neutrophil function in diabetic patients. Korean
J Clin Pathol 19: 190-195.

. Jeon CH, Lee EH, Lee HI. 1998. Blood total antioxidant ca—

pacity in patients with stomach and colorectal cancer.
Korean J Clin Pathol 18: 151-155.

. Park GS. 1995. The effect of exercise and hormone replace—

ment therapy on physical fitness, body composition, blood
composition, and bone density in early postmenopausal
women. PhD Dissertation. Seoul National University.

. ACSM (American College of Sports Medicine). 1998.

Guidelines for exercise testing and prescriptio. Williams
& Wilkins.

Choi KS. 2006. The effect of 12 weeks the Hatha yoga pro-
gram for peak torque of woman in the menopause. Korea
Sport Research 17: 537-546.

Lee JN. 1995. A study on yogic discipline: a comparative
study on the disciplines of classic yoga and Hatha yoga.
PhD Dissertation. Seoul National University.
Vivekananda Kendra Yoga Research Foundation. 2003.
Medical treatment yoga for a disease. Academy—book.
Niranjanananda SW. 2002. Asana Pranayama Mudra
Bandha. Yoga Publication Trust, India.

Borg GAV, Noble BJ. 1974. Perceived exertion. Exerc Sport
Sci Rev 2: 131-153.

Ferrari R. 1994. Oxygen—free radicals of myocardial level:
effects of ischaemia and reperfusion. In Free Radicals in
Dignostic Medicine. Armstrong D, ed. Plenum Press, New
York. p 99-107.

Asha DS, Prathima S, Subramanyam MYV. 2003. Dietary vi—
tamin E and physical exercise: II. Antioxidant status and

17.

18.

19.

20.

21.

22.

23.

24.

28.

lipofuscin-like substances in aging rat heart. Exp Gerontol
38: 291-297.

McCall MR, Frei B. 1999. Can antioxidant vitamins materi—
ally reduce oxidative damage in humans. Free Radic Biol
Med 26: 1034-1053.

Ratnam DV, Ankola DD, Bhardwaj V, Sahana DK, Kumar
MN. 2006. Role of antioxidant in prophylaxic and therapy:
A pharmaceutical perspective. J Control Release 113:
189-207.

Kim JG, Shin YO, No SG. 2007. Effects of vitamin C &
E supplementation on plasma free radical, total antioxidant
capacity, and C-reactive protein after acute aerobic ex-—
ercise. Official J Korean Soc Exerc Physiol 16: 243-252.
Park 1B, Kang SH, Y NH. 2007. The effects of long term
aerobic exercise on blood antioxidant enzymes, and lipid
peroxidation in middle aged women. J Korea Sport Res
18: 461-470.

Park HS. 2006. Effect of yoga exercise on the activity of
antioxidation enzyme, lipid peroxidation, physical fitness
and pulmonary function of women. PhD Dissertation.
Chonnam National University.

Ham YG. 2003. Effect of 12 weeks swimming training on
body composition and physical fitness in obese middle aged
women. J Korea Sport Res 14: 2179-2188.

Lee JI. 2004. Effects of walking exercise intensity on fa-
tigue, serum lipid and immune function among middle-aged
women. PhD Dissertation. Ewha National University.
Hyeon KS. 2003. The effects of the Danjeon breathing ex-
ercise program on % body fat and levels of serum lipid of
women in midlife. Korean Nurse 29: 118-126.

Ready AE, Naimark B, Ducas J, Sawatzky JV, Boreskie SL,
Drinkwater DT, Oosterveen S. 1996. Influence of walking
volume on health benefits in women post-menopause. Med
Sci Sports Exer 28: 1097-1105.

(2008 11¢¥ 259 A< 2009¢ 1€ 8Y A=)



