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[Changes of Blood Oxidative Stress Markers after a High-Intensity Exercise in Young Women)
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Table 1. Nutrition intake of subjects.

Variable Mean+SE KDRIs*
Calories (kcal) 1822.8+116.1 2,100
% Protein 139+ 09 7~20
% Fat 284+ 19 15~25
% Carbohydrate 57.7+ 18 55~70
Vitamin A (ugRE)' 4833+ 268 650
Vitamin E (mg) 71+ 04 10
Vitamin B, (mg) 10+ 01 12
Vitamin C (mg) 9.0+ 86 100

Values are expressed as meantSE of 8 subjects.
" Retinol eqmvalents, 1 retinol equivalent=lpg.
“KDRIs: gH=<¢1 944337155 (Dietary Refenence Intakes for Koreans) 2005.
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[Changes of Blood Oxidative Stress Markers after a High-Intensity Exercise in Young Women)

Table 2. Physical characteristics.

Variable Mean +SE
Age (years) 234£0.5
Heigt (cm) 1604129
Weight (cm) 51.74#3.3
Body fat (%) 25.5%3.6
BMI (kg/m’) 20113
VOymax (mL/kg/min) 36142

Values are expressed as mean + SE of 8 subjects.
BMI: body mass index
VOsmax: maximal oxygen up take
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Table 3. Menstrual cycle and hormone level.

Variable Mean+SE
Menstrual cycle (days) 31312
Estradiol (pg/mL) 435+2.7

Progesterone (ng/mL) 0.7+0.1
Values are expressed as meantSE of 8 subjects.
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Figure 1. Change of erythrocyte TBARS after the 80% VO,max
exercise. Results are expressed as meantSE of 8
subjects. *p<0.05, at each time course(Poh, P2h, P12h,
P24h) compare with Pre, by One-way repeated
measures ANOVA. Pre: before exercise. IO
immediately after exercise. Post 2, 12, 24: 2h, 12h,
24h after exercise. TBARS: thiobarbituric acid reactive
substances.
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Figure 2. Change of erythrocyte SOD activity after the 80%
VOsmax exercise. Results are expressed as meantSE
of 8 subjects. *p<0.05, at each time course(Poh, P2h,
P12h, P24h) compare with Pre, by One-way repeated
measures ANOVA. Pre: before exercise. PO:
immediately after exercise. Post 2, 12, 24: 2h, 12h,
24h after exercise. SOD: superoxide dismutase.
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Figure 3. Change of CPK after the 80% VOymax exercise. Results
are expressed as mean+SE of 8 subjects. *p<0.05, at
each time course(Poh, P2h, P12h, P24h) compare with
Pre, by One-way repeated measures ANOVA. Pre:
before exercise. P0: immediately after exercise. Post
2, 12, 24: 2h, 12h, 24h after exercise. CPK: creatine
phosphokinase.
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[Changes of Blood Oxidative Stress Markers after a High-Intensity Exercise in Young Women)

7k A d7E] 23 fAeHl, 1= WE &
atae] Skl td 2Ede H R Yehle 23
Aoz AyztEd.

o g9 AnE Tl AHA EAFVE A Ll
odli d77]el A nPEeRETe dF AFAEY2E T
771, 538 nEEES v H 12213 Fole At
29 ol 7P 2 Ao® veygt. wEtd Hh EE
ol gl A2 452 dA7Ide 4=t 22 49 =
FE ddke Ao] A, 2eEE Fole FE
oy, Fitsl HzAFe AHE TN MR e
Zol7] 9% =& & Fart Sl Ao AlnHr:

10.

. Durstine JL, Haskell WL. Effects of exercise training on plasma

lipids and lipoproteins. Exer Sport Sci Rev 1994;22:477-521.

. Ginsburg GS, O'Toole M, Rimm E, Douglas PS, Rifai N. Gender

differences in exercise-induced changes in sex hormone levels
and lipid peroxidation in athletes participating in the Hawaii
Ironman triathlon. Ginsburg-gender and exercise-induced lipid
peroxidation. Clin Chim Acta 2001;305:131-139.

. Urso ML, Clarkson PM. Oxidative stress, exercise and antioxidant

supplementation. Toxicology 2003;189:41-54.

. Finkel T, Holbrook NJ. Oxidants, oxidative stress and the

biology of ageing. Nature 2000;408:239-47.

. Cao GH, Chen ]D. Effects of dietary zinc on free radical

generation, lipid peroxidation, and superoxide dismutase in
trained mice. Arch Biochem Biophys 1991,291:147-53.

. Lawler JM, Poxers SK. Oxidative stress, antioxidant status, and

the contracting diaphragm. Can ] Appl Physiol 1998; 23:23-55.

. Ji LL. Exercise and oxidative stress: role of the cellular antioxidant

systems. Exerc Sport Sci Rev 1995;23:135-166.

. Laaksonen DE, Atalay M, Niskanen L, Uusitupa M, Haninen O,

Sen CK. Increased resting and exercise-induced oxidative stress
in young IDDM men. Diabets Care 1996;19:569-574.

. Toshinai K, Ohno H, Bae SY, Iwashita T, Koseki S, Haga, S. Effect

of Different Intensity and Duration of Exercise with the Same Total
Oxygen Uptakeon Lipid Peroxidation and Antioxidant Enzyme
Levels in Human Plasma. Adv Exerc Sports Physiol 1998;4:65-70.
Ayres S, Abplanalp W, Liu JH, Subbiah M. Mechanisms
involved in the protective effect of estradiol-178 on lipid
peroxidation and DNA damage. Am ] Physiol 1998;274:E1002-
E1008.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

23.

24.

. Joo MH, Maehata E, Adachi T, Ishida A, Murai F, Mesaki N.
The relationship between exercise-induced oxidative stress and
menstrual cycle. Eur ] Appl Physiol 2004;93:82-86.

Braun D, Fromherz P. Fluorescence interference-contrast microscopy
of cell adhesion on oxidized silicon. Appl Phys A 1997;65:341-348.
McCord M, Fridovich I Superoxide dismutase: An enzymic
function for erythrocuprein (hemocuprein). J Biol Chem 1969;
244:6049-55.

G ERIBEEDUEO TR 2 DR, R L 48
1999;41:718-724.
Dillard DB, Costill DL. Caluculation of percentage change in

volumes of blood, plasma, and red cells in dehydration. ] Appl
Physiol 1978;137:247-248

ol 5%, FAH Hale] HYz e e A itk
A st ae] &gl atatAle] o gt A5
3)A] 2001,40:661-674.

Sumikawa K, Mu Z, Inoue T, Okochi T, Yoshida T, Adachi K.
Changes in erythrocyte membrane phospholipids composition

2
ol

induced by physical training and physical exercise. Eur j Appl
Physiol 1993;67:132-137.

Senturk UK, Gunduz F, Kuru O, Kocer G, Ozkaya YG Yesilkaya
A, et al. Exercise-induced oxidative stress leads hemolysis in
sedentary but not trained humans. ] Appl Physiol 2005,99:1434-1441.
Miyazaki H, Oh-ishi S, Ookawara T, Kizaki T, Toshinai K, Ha S,
et al. Strenuous endurance training in humans reduces oxidative
stress following exhausting exercise. Eur J Appl Physiol 2001;
84:1-6.

Yalcin O, Bor-Kucukatay M, Senturk UK, Baskurt OK. Effect of
swimming exercise on red blood cell theology in trained and
untrained rats. ] Appl Physiol 2000;88:2074-2080.

Tiidus PM. Radical species in inflammation and overtraining.
Can ] Physiol Pharmacol 1998;76:533-538.

. Oztasan N, Taysi S, Gumustekin K, Altinkaynak K, Aktas O,
Timur H, et al. Endurance training attenuates exercise-induced
oxidative stress in erythrocytes in rat. Eur ] Appl Physiol 2004;
91:622-7.

Ohno H, Yamashita H, Ookawara T, Saitoh D, Mimura, K,
Taniguchi H. Training effects on concentration ofimmunoreative
superoxide dismutase isoenzymes in human plasma. Tohoku J.
of Experimental Medicine 1992,167:301-303.

A Av g 484 o8 e el
o] HFo] a3 F disted vAle 9F d=A5
317 1999;39:451-460.

. Itoh H, Ohkuwa T, Yamazaki Y, Shimoda T, Wakayama A,

Tamura S, et al. Vitamin E supplementation attenuatesleakage

155



mun
10
&
ol

(2 O{EsS0M D&k 25 T €= MeAEdAN XNE

of enzymes following 6 successive days of running training. Int serum enzyme concentrations in trained and sedentary men.
J Sports Med 2000;21:369-374. Med Sci Sports Exerc 1986;18:174-9.
26. Hunter JB, Critz JB. Effect of training on plasma enzyme levels 28, d5a) FEA}e AeEHAE3E 1990.
in man. ] Appl Physiol 1971;31:20-3. 29. FHREA. DO - SHEEIGERAFT B LB & SRR FC-
27. Lijnen P, Hespel P, Van Oppens S, Fiocchi R, Goossens W, TR 1994,

Vanden Eynde E, et al. Erythrocyte 2, 3-diphosphoglycerate and

156



Korean J Health Promot Dis Prev Vol. 8, No. 3, 2008

[ Abstract ]

Changes of Blood Oxidative Stress Markers after
a High-Intensity Exercise in Young Women

Mi Hyun Joo

School of Alternative Medicine & Health Science, Jeonju University

Background

It is reported that high-intensity physical exercise may induce oxidative stress. Therefore, the purpose of this study was
to investigate the change of blood oxidative stress markers after a high-intensity exercise in young women

Methods

Eight sedentary women who have regular menstrual cycles participated in this study. Regular menstrual cycles were
determined by basal body temperature (BBT) and urinary ovulation test for 2 mouths prior to this study. All subjects
performed the bicycle ergometer exercise (for 225 min at 80% VO,max). Lactate was determined from blood of Pre-and
Post-exercise (PO). Blood oxidative stress markers (erythrocyte thiobarbituric acid reactive substances: TBARS, Superoxide
dismutase: SOD, Glutathione Peroxidase: GPx and serum Creatine PhosphoKinase: CPK) were determined from blood of
Pre- and Post-exercise (PO, P2, P12 and P24).

Results

In this results, lactate was increased clearly at the PO compared with Pre (p<0.05). And TBARS increased significantly P12
compared with Pre (p<0.05). SOD activity also decreased significantly P24 compared with Pre (p<0.05). However, GPx
activity did not show statistically significant changes by the high-intensity exercise. CPK significantly decreased PO and
increased significantly P12 compared with Pre (p<0.05).

Conclusions

In the menses, high-intensity exercise may increase the blood oxidative stress in the young woman which has a normal
menstrual cycle. In particular, the influence of ROS is very high after P12. Therefore, sedentary women had better do not
intense exercise in the menses. (Korean ] Health Promot Dis Prev 2008 ; 8(3):150-157)
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