— 265 —

MR 2 5 B A TI DL B

H B R E K e B HED
GLRBEE) R B = M

Effect of the Menstrual Cycle on Muscular Endurance
by
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The International Budo University

ABSTRACT

The purpose of this report is to study the effect of menstrual cycle on
muscular functions. The subjects were five female students with a history
of regular menstrual cycles. The isometric maximum strength the force-
velocity relations, and the number of contraction (muscular endurance) with
load of %3 maximum strength of each subjects, of the elbow extention and
flexion were determined during the follicular and luteal phases of their
cycle. '

The following results were obtained;

1) The isometric maximum strength of the elbow extention and flexion
did not change follicular and luteal phases.

2) The velocity of the elbow extention under without load condition,
the follicular phase was significantly faster than luteal phase.

3) The number of contraction of the elbow flexion was higher in luteal
phase than in follicular phase, and the muscular endurance of the elbow
extention was higher in difference were not significant.

These studies suggest that the menstrual cycle influences muscular func-
tion.
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Extention strength (kg) Flexion strength (kg)
subject
Follicular phase| Luteal phase |Follicular phase| Luteal phase
C.A 14.1 14.5 19.0 21.9
S. 1 9.6 11.2 20.9 17.8
R. S 13.1 13.3 21.9 20.5
C.S. 11.8 11.2 18.6 19.1
K. N. 12.7 11.8 19.1 17.1
Mean 12.26 12.40 19.90 19.28
SD 1.52 1.30 1.28 1.75
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Extention
Follicular phase Luteal phase
subject
0 1/4 Max. 1/3 Max. 1/2 Max. 0 1/4 Max. 1/3 Max. 1/2 Max.
(m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec)

C. A 2.36 1.70 1.41 0.92 2.38 1.75 1.64 1.25
S} 2.09 1.54 1.36 0.97 1.95 1.40 1.34 1.03
R. S 2.38 1.37 1.26 0.81 2.09 1.66 1.19 0.91
C: 5. 2.03 1.58 1.39 1.12 1.79 1.43 1.33 1.18
K.N. 2.10 1.58 1.39 1.12 1.79 1.62 1.37 1.07
Mean 2.19 1.55 1.35 1.00 2.02% 1.57 1.37 1.09

SD 0.15 0.11 0.05 1.13 0.20 0.12 0.15 0.11

* p<0.05
Flexion
l Follicular phase Luteal phase
subject :
0 1/4 Max. 1/3 Max. 1/2 Max. 0 1/4 Max. 1/3 Max. 1/2 Max.
(m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec)

C. A. 2.15 1.52 1.08 0.87 1.88 1.28 1.12 0.60
S. 1. 2.12 1.21 1.02 0.65 1.99 1.25 1.07 0.69
R. S. 1.88 1.36 1.05 0.75 1.88 1.36 1.04 0.68
C.S. 1.69 1.17 0.90 0.60 1.92 1.25 1.11 0.64
K.N. 2.15 1.29 1.19 0.72 1.65 1.30 1.17 0.77
Mean 2.00 1.31 1.05 0.72 1.86 1.29 1.10 0.68

SD 0.18 0.12 0.09 0.09 0.11 0.04 0.04 0.06
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Extention
” Follicular phase Luteal phase
sukject Number of Load Number of Load
Max. (kg) contraction (% Max.) Max. (kg) contraction (%Max.)
C. A 4.1 33 31.6 14.5 65 30.6
S. 1 9.6 62 30.1 11.2 90 26.8
R. S 13.1 45 34.9 13.3 41 34.4
C.S. 11.8 38 34.1 11.2 53 36.0
K. N. 12.7 71 31.6 11.8 68 34.0
Mean 12.26 49.8 32.67 12.40 63.4 32.36
SD 1.52 14.4 1.92 1.30 16.4 3.29
Flexion
. Follicular phase Luteal phase
et | e Gy || Number of Toad ST— Nimber oF Toad
' \K8 contraction (%Max.) A% k8g contraction (%Max.)

C.A 19.0 33 37.6 21.9 30 32.6
S. 1 20.9 20 31.9 17.8 19 37.4
R.S 21.9 28 35.1 20.5 13 37.5
C:. 5 18.6 27 34.0 19.1 23 33.1
K. N 19.1 46 28.1 17.1 16 31.4
Mean 19.90 30.8 34.65 19.28 20.2 34.40

SD 1.28 8.7 2.05 1.75 5.9 2.55

T U LN RIE-THLE, £ BIHEDLNE,-T. b b LG TRIERV

SEERDSHE G BT R OB LI ISR L &
BLETLBEZONRVHERTH - /.

3. & 2

ARy bEEB LA M-V vEBICX
b, MPREEZREHPOLVVICETLRE S
TBLE, EEAXS v MCiRE S 2 EEE
FD FPERT B XU HilTERE O KT C
5. COEMZEA T Ta, U $RHEOEEDINM L
WATEMFERE LTV 2. &/, b+ El=
HHCTRIBEHTHERSPET LHE I L T L
3P,

ZCLTHSRDERRARRYZE T2 LN
BER R B K O R B E 05 Rk & K )2 JiE
HEEAHTHELECA, ARBMICX2ZE

&V OMApRENEENERRNT, U»bEliiE
TETZHEITIE, HREEREOZELITtE
WEVOEEBE DN WEEZEZL LGNS, L
U, AA2E)EY FORIBEBHTIEZ 4 7Ia & s
BHEEOBEENREICHES, 25 v b OMRE
ERICH~EMLENY &b, LiEtrve v
OEMiChl 2 BIb5EEAONE. T Lk
BESHHOHEETCOURENZDLNTVS. L
HL, BEFEEY D OB,
iz, BxOREAMCL ) NEHIOME, B
HEE I > W T, WE—EERRZHE LIk
B, MEY o O&EMICs T, MEEE HICHR
WTHERP L OEESHEP -/, T LT, HEE
BTRZOENEETh-. T8bDL, Fav
= A7 0 Y IMREGREORMESZMEL, =



— 270 —

Rba—Y vy, BETEY CEBERLELE
BAOND. NFERRY BLTAEEFTHE
FISKESABHTEEST 2K H -1 &%
HELTHSE. THODT EhD, BOLARKTO
IR R REN UTLtE s v e Y OREBER
BTn3EBA5N05.

5T, BRAHOEES UTEEERZHIE
U7, BRSO R E < I3 IR E & 0 & A
T, B dhEE TR X D IR TR E
Mgl RiEACH-Tc. ERSARBEESE
T AT, BEcmhEEEESELRS
EmcH Y, RTRFOEEGEC 2ENICDH
30, 2O LIRSV IREREBEE
THECEERTEOTHY, THICXDEHARRE
hbEEEZIZELLNG. LbL, HEEO
{hR &R HERICE 0TI E O BRI & K
B THERLTVS. s veE v OBEEZRS
Z5 ey MUBEF TR A A0 424 7 1a,
T BT 4+ 2 X0 b BALBREESENY. U
s> T, BALBEREMOE G EREHICER
LikcsbELONSE. UL, & ERZHEHGL
FHEBEETREA TSI EE 4 TINBREOEEDS
FREETHLY c&thbEZEE, MHELOICH
URHlic B BEL T IV EEDLNS. LU
A5, EWMITEHTIIERIICRE S HEED
BEBAOND T EDD, KRR ST
Fosve Y L7 2 —OEESERT 5T
bHY, TLICKRFTELRENDS.

WFRIR LTS, TETRERBicESOHD
BiecZghsonicc &id, MAICE-TIEK
SNEBGHE RIS, EEETILBIC
BChoDC EAZERT BURENES LELS.

X & B

BRERE ERomBEE 0BRREBELMICT
B, TS L%t SRR & RAII
REEBRETIE-> 1.

xaar -2, HESEE ZCHE
HEENCB T 2 ERERKRG N, WE—EBERER,
FEREEERE L. TOHE,

1. HERERRHHR, Eé, HERE#H L
i, NRY, BAHOMIKERLERA LMD
-7z,

5. WE—REEKCEOTE, Bl REL
BOWMEY nORXMT T, PR cHEARXL DA
ELHL D, HBEEHTRERIESAD LN
vl ‘

3. WEWMax. TR - /BlES, HEE
ByoEEERIL, EiES TR T, MEE
BCREABICELE”DBE BT, L L
FZELOUABRERRDONEB - 1.

Pl &hs, wies 0TS OREERE
BIOHRATR, HAMcXvmorOEES
ZPTOE EELI. |

X

D E KR FE2ER, "B ¥ HAML %
Tkt ME—n, OB iESsY 3L
Hekove v &P EROEBICKIETTHEEBOM
MIC & B8, DY, 58 : 24—35 (1984)

2) Ikai, M., and Fukunaga, T.,: Calculation of
muscle strength perunit cross-sectional area
of human muscle by means of ultrasonic
measurement. Int. Z. Angew. Physiol. Einschl.
Arbeitsphysiol., 26 : 26—32 (1968)

3) Jonson, MLA, Polgar, J., Weightman, D., and
Appleton, D.,; Data on the distribution of fibre
types in thirty-six human muscles an autopsy
study. J. Neurol. Sci., 18 : 111—129 (1973)

4 NEERE; trvev EBRE, BRESZHIR
#, F3E, pp3—18 (1962)

5) Kelly, A., Lyons, G., Gambki, B., and
Rubinstein, N.,: Infliuences of testosterone on
contractile proteins of the quinea pig tem-
poralis muscle. Advances in expression in
muscle, Edited by Richard C. Strohman and
Stewart Wolf, Plenum press, New York
p 155—168 (1985)



6) Kim, H.J., and Kalkhoff, RK.,: Changes in
lipoprotein composition during the menstrual
cycle. Metabolism, 28 : 663—668 (1979)

7 ERECT, MHEET ; RS SATRTE
DZEH CREEERD

8) MHEIET ; MM EAH, ERARGE, 13:
672—679 (1966)

9) /NEF=Ri, MIARA 5 QLESSRO T OEE R
ICRIZIRBICONWT, hIRE, 23:39—4
(1974)

10) P.V. HovRey 73, BEER AFARER

— 271 —

WE) O, ~N—RR—nh T v, B,
pp 36—37 (1963)

11) Suzuki, S., and Yamamoto, T.,: Long-term
effects of estrogen on rat skeletal muscle.
Exper. Neurol., 87 : 201—299 (1985)

12) Wl #; EdrEy D=y 2OBICE X127
FE—< U ADEBERN, L—, KB ORE,

31 :29—33 (1981)

13) il s e xBE—y, AR—-—VEE (A
T, AR AAERL, R, pp 179—181
(1964)



	page1
	page2
	page3
	page4
	page5
	page6
	page7

