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Influence of 7500 HRmax endurance exercise on

menstrual-cycle conditioning
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(Received October 310 2013)

In females, the menstrual cycle consists of the follicular and luteal phases until
menopause, with post adolescent changes in the levels of female hormones such as estro-
gen and progesterone, which are secreted in the ovary. In this study, we investigated the in-
fluence of 750 HRmax endurance exercise with a treadmill on menstrual-cycle condition-
ing. The subjects were 9 healthy, female university students. Prior to this study, its pur-
pose and experimental contents were explained, and informed consent was obtained. The
mean difference in the basal body temperature between the follicular and luteal phases was
0.85°C. The basal body temperature showed a diphasic pattern, consisting of low and high
body temperature phases. With respect to changes in the amylase level evaluated using an
oxidative stress marker, there was no marked difference at rest. However, after exercise,
the amylase level increased in the luteal phase, whereas it decreased in the follicular phase.
In the follicular phase, the rating of perceived exertion was higher than in the luteal phase.
This was because the exercise load in the follicular phase was 2 km/hour greater than in
the luteal phase, resulting from heart-rate-based loading. There was a significant difference
in the physiological function between the follicular and luteal phases, suggesting that 750
HRmax endurance exercise influences menstrual-cycle conditioning.
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1 216 162.8 68.4 12
2 21.0 154.3 56.2 8
3 21.3 168.0 62.0 9
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6 20.4 162.4 60.4 12
7 20.4 169.0 58.2 9
8 20.2 155.2 53.0 11
9 19.8 167.0 59.4 11

THE 20.80 162.60 59.00 10.0

SD 0.62 5.31 4.40 1.8




75% HRmax FE/AGEE RO OV T v a 2 71T RIE I

o
O

OOoO0O0OoOoOoOv7s0 HRmax OO

gboboboobooboobobobobooooooobobobobob202000
o02012000000000000DOO00O0DODO0OO0DOO0OOOOOOODOOODO
gbooooooboobobobobobooobooboboboboobooobooooobOoDbo
gbobooooobobobobooooboboboboboobooobooboobOobo
gbooboooooboooboboboboco@oooooboobobobooboooooDoo

go0o00ooOoDoo0oboOoDooooysXLOooboooooooooooooobooo
00070 HRmax OO OOOOOOOOOOOOOM4200000000

OO070HRmax OO OOO0OO0OO0OO

7S0HRmax 00 0000000000000 O00O70HRmax00030000000
000000000 00o0o0ooonoouooonDA&IUOODOODDODOOoOOooOOn
0000000000000 000noooonooooooo070HRmax00000O0O0
0000000000000 00000000000DO0O00Oo00OPOLARODOOOO
00DO0o0doOooobOOo0boooobOoooDoOovoooooobooooooobooa
doooobooooooobooioobobooooosooooooooooooa
Thermo recorderd RT-120 ESPECO 0000000000000 OOO0OODOOM200
doddddooooooooooooooooobooooooboooooobooooooao
0000000000 mCMO21ONIPROOCOODOOOOOOOOOOOODOOOOO
000000o0000oo00oooU0oo000ooo00o0o00o0ooo0ARKRAYO
000000000000 00000RPEDODOODOODOOOOOOOODODOOO
ad

goboddddddodoooooooooooooooooooooooooooon
dobodoooooMi0ooobooboOoOooobOoobOooobooooooboa
0000000000000 000000000 paired ttestd 000 00O O unpaired t-
test 0 O0OOODOOOOOOOOOOOOOOOOOOOO

gbobogooboobogad

gooooo

gboboboooobooobooboboboooboooooboboboboobooobooon
o0o0o0opbo0o0oooobD0ooo0oobOooboOoooss.grx0.30000Dooooon
000036.72+ 0.150 000 000000.8500p00.010 0000000 0O®0000
gboobooooobobobobooooboboboboboobooooboooboobOobo
g.20pgo3bobOobOobOooboOobDOobbobUobOobOobbobObobOOobDOobOobOo
po.3ppo.500000oo0oobOo0oooooooobooooooooobLoOooDO
goooooo



O o 0O o O

°C
38+
P<0.01
37- L
L
36 T
1
354
SRR 6

00 OOoooooooOoooobocooboooooo
00000000 ODOO7MBOHRmaxOOODODOOODODO
gbobooooboobobobobobooooooobobobobooboooboon

60.06+ 4.66kg] 0 0 059.55+ 4.45kg 00 00.51kg0 00 0O0O0ODODOODDOODDOO

00 OO0bDoO7mOHRmaxOOOUOOOOOOOOOOOOOOOOOOOOODODO

AE ke HERNR IER7I5—H u/L ZLEE nmol/L
EiAH SRRaHA Al DRRa A LS DRRa Y] DRRasA
EBAT 60.06+4.66 59.99+4.91 36.90+0.52 36.79+0.58 42442479 42.78%+19.34 1.52+0.16 1.51+0.18
SEEhE 59.55+4.45 59.78+4.87 37.29+0.45 37.08+042  55.78+20.63 52.11+16.92 3.04+0.57 2.67+0.50
FHELSD

59.99+ 4. 91kg0 0 0 0O59.78+ 4.87kg 0 00 0.21kg 0000 OOOOOOODODODODOO
ob00o0ooooO0O0b0O00oo0b0o0000b0b0bDbs6.90+0.520000037.29+
04500 0000000O36.79+0.580000037.08+0.420000 000000000
gboobooooobooboboboooooboobobobobooboooboooobOoDbo
gbooboooooboboboboobooboobobobobobooooboooboobOobo
gboobooooobooboboboooooboobobobobooboooboooobOoDbo
gboboooodbtbedboboboboobobobOobOobOobObooboooDoDbOoDbOo
0000000000000 0oO0OO0»POU0000oooooouoOoOU42.44+ 24,
79iu/L0O 0 0 055.78+ 20.63iw/LO 000 000 042.78+ 19.34iu/L0O 0 O 0 52.11+ 16.
2iw/l0000000000000000oooooUOo»YD0oooooooUooO
gboboooooboboboboboboobeobobobOobOOoOobOObOOobDODbO
O000000ooooooooooo0oouooosOHRmax OO OOOOOOOO
O00000000ooooo1.52+ 0.16nmol/LO 00 03.04+ 0.57nmol/LO OO OO
00000001.51+ 0.18nmol/LO 0 0 0 2.67+ 0.50nmol/L0O O O O O 750 HRmax0O
oobo0oo0o0oobo0oobooooooboOopboabObbOOOOODOOObODbDODO
gbooboooooooooobon



752 HRmax FFAGEE ME RO 2 7 0 ¥ g =V 7S RIE 8 0

rpm

160+

140+

120+

100 v JRaER 1.,

80+

60 E B 8 5
T T T T T

-5 0 5 10 15 20 25 30 35

min

00 OoOOooOoooboooobobooovsbOHRmaxOO00O0000O0OO

gddoooooooooooooooooooosooooooooogso
HRmax OO OO1420000000000000000000D0DOOO0OODOOOOO
OO070HROOOOOOOOOOOOOOOOOOOOOOOOOOOODOODOOOO
o0o0Oo00oDO00DOOo00O0o0DOoO00OCO000OOkmOOO0ODOODOOOODOOOO
gbooboooooboboboboobooboobobobobobooooboooboobOobo
gbobooooz20bbdbobobobooboobobobobobooobooooboDbo
oooooooooooooooobo0oooooooobooooooobooooDo

350 —— BN
MENENRERERND Bﬂﬂﬂ%
344
334 .
1l

|
il

294

E W B & min
1 I 1

I
-10 0 10 20 30 40

00 OO0O0ooooobooooooooo7sOHRmaxOO0OO0O00O0O0O0O000OO



O o 0O o O

°C
g4 — EHH
v BRI A

33-
32-
31-
30-
2l
28 “

27

E B B & -
I I I

I
-10 0 10 20 30 40

00 OO00O0OoooocoOooooooo7sOHRmaxOOOOOOOODOOOODOO

00000000000000000000000000000UOoOooOOoooO®»00
gbooooooboobobobobobooobooboboboboobooobooooobOoDbo
gbobooooobobobobooooboboboboboobooobooboobOobo
gbooooooboobobobobobooobooboboboboobooobooooobOoDbo
gbobooooobobobobooooboboboboboobooobooboobOobo

RPE
154 T =AM
CCLTIT L Eﬂﬂﬂg’q
144
= ATTRLLLLL L “““‘“ /m“%
124
114 |
104 — |
e min
I T T | I

0 5 10 15 20 25 30

U0 OOOooooobooboooobocooosOHRmaxDOO00O0O0OO0O0OOORPEDOOO



75% HRmax FE/AGEE RO OV T v a 2 71T RIE I

o
O

gbobooooobobobobooooboboboboboobooobooboobOobo
O00000O0O0O0ORPEDOOOOOOOODODOOODOOOUOODOODODODOODO
gbobooooobobobobooooboboboboboobooobooboobOobo
gooooOoOoOoOoOoOOO0OOOO0OO0OO0OKMOODOODOODODODO
gbobooooboobobobobobooooooobobobobooboooboon
0000000000 0000000000000000000000O0O0OO0O0O0
0000000o0wooUooo0o0oo0o0o0oooo0o0ooo0ooooooooooo
gboboooooboboboboooobobobobobooboooboooboobOobo
gboboooooboobobobobooooboobooboboboobooobooobOoDbo
gboboooooboboboboooobobobobobooboooboooboobOobo
gboobooooooboboboboboooogoooon

goo o o

gbobooooboobobobobobooooooobobobobooboooboon
goboooooooboobomobobooobooooobooboboboobooooDo
O000o00O0ooooooswHRmaxOOOOOOOOOOOOOOOOOOOOO
gboboooooboobobobooooobooboboboboobooobooobOobo
gbobooooobooboboboobooboboboboboobooooboooOoDo.ssd
gbobooooobobobobooobooboobooboboboboobooboobOobo
goobooooooboobobobooooooobobobob™obobooboooooDo
gbobooooobobobobooobooboobooboboboboobooboobOobo
0000000000ooooo0000U000D0ooDoDooOoO0U00D00kMOODODOOOO
7O0HRmax OO OOOO00O00OOOOOCOOCOOOO0O00OO0OOODODODOOOCODOOOO
gboooooobooboboboooboooboon

o 0
000000000 0000000000000000000000000 0?2007
0000000000000 000000000000000000000000 1350
1978

000000000 0000000000000000000000000000000
000 O0NAPO OO O pp.218-2270 2002

000000000 0000000000000000000000000000000
0000000000000000000000000000000000 pp-125-
12801 2010
0000000000000000000000000000000000000000
000000000000000000000000 0380 pp.1-90 1986
000000000 00000000000000000000000000000360
pp.247-2540] 1988
D000000C000000000000000000000000000000000



O o 0O o O

gbobooooboobobobobobooooooobobobobooboooboon
60 pp.63-730 2007
gbobooooobobobobooobooboobooboboboboobooboobOobo
goboboboboooooboobobobobobbobobob4e00 0D OD2009
gbobooooobobobobooobooboobooboboboboobooboobOobo
000000000000 0D000D00O0000000D43(6)05240 1994
o0o0fdofdodo0o0o0b0Oo00O000000o0DOD0mOoDOD 15(4)0 1950
1966



