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Effects of menstrual cycle on physical and mental conditions in female athletes
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Tig. 1: The serum concentration of estradiol (A) and progesterone (B) in menstrual (MP),
follicular (FP) and luteal phase (LP) of the menstrual cycle. Values are Mean + SD. **p <

0.01 vs. MP, ++p < 0.01 vs. FP.
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Fig. 2: The serum concentration of MDA-LDL (A) and SOD activity (B) in menstrual (MP), fol-
licular (FP) and luteal phase (LP) of the menstrual cycle. Values are means + SD. MDA-LDL;
malondialdehyde-modified low-density lipoprotein, SOD; superoxide dismutase, *p < 0.05.
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Fig. 3: The plasma concentration of total carnitine (A), free carnitine (B) and acyl-
carnitine (C) in menstrual (MP), follicular (FP) and luteal phase (LP) of the menstrual cy-

cle. Values are means + SD. *p < 0.05.
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Fig. 4: Changes in Sport-Confidence Inventory (raw scores with the possible range of
5-35 were converted to T-scores) in menstrual (MP), follicular (FP) and luteal phase
(LP) in the three groups. Values are means = SD. *p < 0.05.

TIEHERDE VNIRRT, T —T721%, H
REGERDFIZH Y . POMS OXHT 4 T A2
THRESD, EWIRERN Do, TA—T 313 F
NLSTH Y | AN A BREEAER 23 C TR
KRB LV FFBRH T,

3) Z—TR D g

a) MEE 7T X 77— : BEliF, ¥ HE biT

BT BT,

by 7REST T2 A T—T 1 TIEHOERR
REWAMIZSH o T2, T—H DXL DERKE
<. MEFMREEMTZED bRRnoT,
a2 A BRI S s
Mole, T—XOEmME LT, ZA—72TiL,
FLR . 30 B OMEIRC TR T, —J5, 7
=71 TiX, 30 ZHEOENE L TENo T,
3ODITN—=TTRELEp>TWH

c) ANFY —)b:

d) SCI 54 :
Teo 7 =71 T SCIFRMFH TR 7 b—
73 TR 0Tz, FA—T 2 TITHRAEMIC X
DHAR=Y « a7 4TV ADEALRTRD B,

2 OO FREDAR—=YAX)L LPYTLRA
DEAEHE 0 b LAARIIIET LT\, 7

40

A= 21F, AREYIZE > TRT 3 —~ 1 AT
LD LT W IL—TFTh -7~ (Figd),
4) f&if - 325 4 v VEERN

W RENABRPE o =B RITT 4 —~
VAT AL O RN HIHE LT, LB

b0, B, HERRLO OiA, KEEH)
DIED, BRIMEFIBD LSRN Z HoTo, F
T2 RERFIT AR BRE I Z R A L b vz,
RIFL D HTe LAMER, HigATL 0 b, A
RFCRRER L o To ARRE DS D E NS KD b,
PR ORI BRI B D NIREOFER 2% > >

7o

4. fE
HRRBEEROZEAb X A T L LT3 DD T N —
TR S, DEREB) T v R L

L7ZAR—Y -
IZE o THRR-> TV, AREMOREL LT,
WAL D b AR AR — -
PWMETT 2247 (I—7) BIFELE, AR
A XD AR =Y « a7 4 F U RAEDE
Co2A7TiX, ARMIIAT7 +—~ U ZABIKT

AT AT AT IODTN—T

aLv I 4T A



AREAN LT 2 Y — S OLB - DE T 4 v a T2 DR

LRTWAREME N B D, T o T AEE RO L4
A TOHRIR, XA THIO B = — 2 7T
DHE L DRBTESLETHD 2 LI RRENT,

V. &0

ARFEHEICBNT, AREHA AR - DAL
LI 2 5B O THRF LTz, ZORE, A
BIEENCESY a0 F 4 v a v OBGIIEAZEDR K
S BEARET O RENZ ERHLNE R oT2,
L L b, ZOEMERZ—vnbEAT R
Ty ANEERL L, 24 TRIOa—E 7%
NARETH D T NI NIz, o, TRV —
A& A COHARAER ORI E B L, €
NEBHT220DOHACAFILETDDL Z LT
DIEY AT DORFEIZLD . AR—Y T 4 —
VU ADR EREIFTE D EEZ LR AR
KEETHONIET —F &b LICAR—YVEST
TEHT& 2 BRItk a BR L, TOR%E
BEET 5 2 EARETH B,

3k

1) Begoiia Ruiz-Larrea M, Garrido MJ, Lacort M.
Estradiol-Induced Effects on Glutathione Metabo-
lism in Rat Hepatocytesl. J Biochem, 113: 563-
567, 1993.

2) Bremer J. Carnitine: Metabolism and Functions.
Physiol Rev, 63(4): 1420-1480, 1983.

3) Machida M, Otten M, Magyar TM, Vealey RS,
Ward RM. Examining multidimensional sport-
confidence in athletes and non-athlete sport per-

formers. J Sports Sci, 35(5): 410-418, 2017.

41

5)

6)

7

8)

9)

10)

11)

Moos RF. MENSTRUAL DISTRESS

QUESTIONNAIRE Manual, Instrument, and
Scoring Guide. 4th Ed. Menlo Park: CA: Mind
Garden, Inc. 2010.

REWA S 07, TIEERE 7, HHETR, RRET,
BRPES, /MR, AR s, &, ot b >
TTAY— hOEABCAERAREE ZNh D
DI, H AR A R — EFREE,

122-127,2014.

22(1):

Reuter SE, Evans AM. Carnitine and Acyl-
carnitines. Clin Pharmacokinet, 51(9): 553-572,
2012.

Sanchez-Rodriguez MA, Zacarias-Flores M, Ar-
ronte-Rosales A, Correa-Muiioz E, Mendoza-
Nuiiez VM. Menopause as risk factor for oxidative
stress. Menopause, 19(3): 361-367, 2012.
Stepniak J, Karbownik-Lewinska M. 17 B-estra-
diol prevents experimentally-induced oxidative
damage to membrane lipids and nuclear DNA in
porcine ovary. Syst Biol Reprod Med, 62(1): 17-
21, 2016.

ZUKEHF. ARABICHES 2T rar
D754k Journal of Training Science for Exercise
and Sport, 28(1):7-10,2017.

Yagi K. Female hormones act as natural antioxi-
dants - A survey of our research. Acta Biochim Pol,
44(4): 701-710, 1997

MLAI=. POMS MR F51 & & FHIfFRL.
& #H5, 2005.



