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Effects of the menstrual cycle on the buffering capacity and the oxidation-reduction potential
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Abstract

Purpose: Although Saliva provided with various defense mechanisms, such as the buffering and the
antioxidant defense systems, there is little information concerning the changes which occur in salivary
defense system in response to exercise in the follicular (low temperature) and luteal (high temperature)
phases of the menstrual cycle. Therefore, we investigated that the effects of the menstrual cycle on
markers of salivary buffering action and oxidation-reduction status after moderate exercise.
Methods: Seven healthy females completed the exercise by bicycle ergo-meter of 50% HR
reserve (560%HRR) for 30 min during the follicular and luteal phases in the menstrual cycle.
Saliva samples were collected before, immediately, and 30 and 60 min after exercise, and the
buffering capacity (sBC) and oxidation-reduction potential (SORP) of whole saliva are determined.
Results: The sBC increased immediately and 30 min after exercise compared with that of
before exercise, but spH was practically unchanged. The correlation coefficient between the
increment of sBC from before exercise and the increment of blood lactate concentration was 0.383
(p=0.0786). While the sORP decreased immediately, 30 and 60 min after exercise compared with
that of before exercise. The sPO decreased 30 and 60 min after exercise compared with that of
immediately after exercise and the salivary uric acid concentration in follicular phase at 30 min
after exercise was higher than that of luteal phase. The decrement of SORP from before exercise
is a good correlated with the changes of salivary uric acid concentration (r=0.632, p<0.001).
Conclusion: These results suggest that moderate exercise during the follicular (low
temperature) and luteal (high temperature) phases of the menstrual cycle did not influence
the sBC and the sORP, however, the salivary antioxidant, such as salivary uric acid, may be
influenced during exercise between menstrual cycle phases.

Key Words: Moderate exercise, menstrual cycle, sORP, sBC, spH , salivary uric acid

*IUFIRFHEFEBA R — VR, * o« HARREHATMERE - A K — YRI5,
* ok o+ FURUR AR RSB R IR AL R 5

— 123 —



A 96 - REARAT - R X - SeORECE - HEHIER

I. BC&HIC

HEAOLOEE D 205 HEWIEB 2B ) AN % < . EENES BiRomEs
AR Z LI EST 2 Z 3, ZMEoFEE%E 22 L CHETH D, 1. KHOE(LDR
BRE LT, MEPIRITE M4 D= — 0 —OREIELTH 225, RERNT, »OMEHITHE
TERWZEDHELE LT TWS, MERIC X 2. JHMBENTTIER RS 37
O, MEDOHEELTULRE 2 Z L Fs N5,

W % 3 KMERAR, 3 XbBEH TR, & B, 55 P& /NI S AR S D, Z DMER
ARITIE, 2BBEoEEsE Z b, B 1B TR, IREL T & 13 IFEEDFMER 3 <
L. 2T, HHMEIZE S £ TITNa ECLT oFEIIN, K EHCO, O X - T
AR 70 MV ST PRI BRI & 22, MRV IR 13 3 12 SRR - RIS IR 1T S S 2 s,
WE AR I MR Ve VR EROIFEIH L 2 E R DY, 2 b oMk vE VRZEER T L, K
BIVERKD BT EMBRIS N AREMARBR I TV, ZhbnZ Eib, BRAMIC
FES MRV E v OEBNIER D R LHER T ET RS Z LN A, ZRETD
E AR WRICEHLTE, = A ba S vHRE5ITE D BRSO QMR E SN L 72 &
TOWEY LEBI Lol LT AHED 85H ), BT LO—BMLIZRMATII LW,

S T R ISR T AORHE R 2 1z & D BT 2T, & ITEERIK O X 5 ZpHMEW (F
ALK « BRMERCR O pH2.9~3.8) ACEHEHRLCIX, FBHUIIIC & D PN 0 ME 2 WH BE A3TT
EL, BERBERED ERET 5, ZHUT X ) EFERICEKE R Z & TldmEpH (spH) X% h
FEET LRV S ITHEEREIC X DR s n s, EB ek o SRR FERE (CO,) B
ELABEE S LA L, RO CHEERFERERE (salivary Buffring Capacity: sBC) 23
E$ 2 2 L3+ THs N, EBEOMREEREICO W CRERRE & OBRIME S L
TWa' W —F EBE O EERR{CE TS (Salivary oxidation-reduction potential; SORP)
DEAIZ DN T, 7 DEFIZHERIZIETIZ L WV, MR IZsORPEOZ L2 & [RIHE ]
ZHET L. SORPIEDMEWEG 2 [HFE LWEIIZH 2] L3 L Tw 3, BB DOsORPEDZE
BlzowTlit, EHL® 13, 70% 0716 (70%Heart rate reserve: 70%HRR) B0 CIER) %
300 ATV, SEENRITSORPIEAME R L7z 2 & 5 6 MEBI 23RN % R IRBE 22 & i@ TOIRBE~
ERITSR, KT WET 2WEEELRBLTWS, 2. HEL” X, EHHDOSORPOZE
LEILA bV ADFERE UCTHE 2, FURBIETRE OEEIZ ORI A b v 21T RIE S HREEM
DB OWTHE L. A MV AEOE WA BRI OsORPED R b Mo 72 2 LD 6.
HER A OORPIEZFEIEIC [BRILA PV A | %FHli TS 2 ERBL TV,

ZD & D ITEBIER DsBCE X F'sORPDZAL WG S Uhh ® T & 7228, HEfR DsBCsORP
DAL D, ED XD BREEELZT L2000 TEHTHL 2 TRV,

AMFFEClE AR IR 5 IR b b AR (SR 3 X CURfuil (KR % ER~.
FNEFNOHIZ50%HRRIARE © [ iR HEE) 2300 T A L, P& E R 0% 0sBCE X
UsORPZIGE L. ARER B X ONEB) D2z oW THET L 72,

0. %5 &
1. #RE

BB IR RE L I REEATH TH o 12, HbrE OEly, BE B X CKEO FIIHE £ 15HEF
#iF, FAFEN201+1L1%, 159.2+3.4 cm, 52.3+65 kg TH ol LB, KEREZITOIZH

— 124 —



HRENTR O MR TE BE - MR{LIETTRE & AR

.~y yxEE (19644F, 20084EU0E) 12H 2 MHHYFE A 22512, AFEO AI, &
Has X OEEN R A D ARIE T &2 T L. AR ETEEIISMMLTH 5 o7z,

2. EBFIE

1iz, EB 7o ra—vERLT,

BRE 13 AP R 9 RRIC S BRE R =R, Je 30 HET (HRE = & — (R 7 — V1 RS400) & 2545 L«
RNTHPEZ30M M. 3R L7z, £ ORMBALKEHZRS, Kir2000 B 5 & HERERIT,
MAFLRIBERE &, ZH250H2 5 5 pHOMNR[T AR E, ZNEfTo Tz, T O
I i D AR WO % iR IR L L Te, KR OMIER TH, BEHEI v I X -2 % H
W, 5Oy x—3 v 77y FRAMEEERIT TV, EBK B (50%HRR) @
+ 5 $//0 1T H)E U 72 B T30 [l 0 BN B EABR Z B AR U 72, SEBPIF 1213 5 bR TR
AL, F7z, EH152 HiZ 3 FRIBE OWE 217 o 72, EE TERIZZ — Y ¥
7xy v (5H) %175 & &bz, AMRIBENE B L CHERERI 21T o 72, EB)#£1330%
THBRBEIEZ, 7. 305 L6043 THERIRIUE TV, FEBREK T LT,

HEse |

FLERR & ! | GE#Hh55H) | ! !
M {7 ER ! ! ! !
RPEJHIE A
FpR A A ! | R

| P I bty (R SR RV PR A

soyl s pwo]i15]20])25] 30 5_§j\|
ol o o o | o | Sy BEE R0 pER R 607)
305y TEE)305) [E715 605

= 0.5kp7)~ & DR - % 7 %051

< 3080 2 & 0.1k p HEIN

- BEELHE50%HRR

K1, E®7aba—n

3. EEAFHE

HEZHEB 21T 5 12 H 72 0 . EBITRE 1Z50% HRRIZ & 72 2 O3B E L T2, 50% HRRIZ
ROKXTRD 7z, 50% HRR= (FHMIHEA LR (220 —4EHD) — ZEFRpOIAED X 0.5+ & H
ROHB T D 2, HEIEFT120.5 kp2> S5, 50%HRRIAE O/ OHRUTEES 2 £ TIOHW 2 &
120.1 kp S oA % EiF T, BEEOARBICET 2E TRV 4 —3I ¥ 27 v 7% 30T 5 .
HIREER) 217 o 2o HELOHBO £ 5/MTEL TH 6, AEH ZHIE L 72, AEB)I3E
By B OAE R D & O AR ORI % L 70 25 5 IEBR304 AT - 72,

4, ERFRORAIREE

PO DR OIER % 9 2 7o iz, BRAEMRR 28 TR (Fyvett, 7 veEFHRERT
C502) THIE S7z, FEBEAIRIZERER, B X8 CHETIREFZ b2 TIES R,
FEEAR O miR i SRS B L CHRBMH 2 SF i LT, Wk (BT 22 510H )
BXUEEE (2o B coliif) 2RHL. 2hznofiiic BEEER 21T - 72,
F 7o, EFMARNE IS W TEE S X I oIl s o0 hwiGE iz, BREEO HEE
SEI\TE R EM L T2, AWFFRITB T 2 RS © BREFANZ30.1 4.6 H/EMTH 5 72,

— 1256 —



A 96 - REARAT - R X - SeORECE - HEHIER

5. AIEIER S L PRI AE

(1) R4 AME WG ZDREUL. X277 ANy Z 2V TITo Tz SRELL IR A
FBE (0 WHE.COMBE 2 MBI AR (7 va vy X7 Lk AR-1 Type2) THIE L.
HARIFFERT AR =& — (f)IIfEE. AT AX—%—) 12X DHIEL T2,

(2) mMAABEE : 5277 —v7a (F=27VvAtk, 9275—K7n) THIELT,

(3) A% (HR) : HRIZHRE = &% — (B 7 — 4k, RS400) 12 & 0. ZHBIMA 2 & [HHE
T £ T 1 oMb CEBIE L,

(4) sBCOMIGE : sBCOME X, MEVK0.5m1i20.02N HCI%50 4 ¢ oM L, pHA — & —
(HORIBA%#:, pH meter F-22) TpHA 4 M Fiz% 3 2 ClRinL. WEL 7Y,

K21z, 0.02 N HCI%Z50 u ¢ 320U 7R O MERARARE AR O — il % /R LTz =F X v
ERKEERpHTH 2541258 LTz & & OHCIE ZBEEDOEZE L L CTH W25, ZOH Tl
HEEETOEAE (BRI OsBCIZ360u ¢/0.5m ¢, JPfa) (EEE) ©sBCIZ1,020 4 £ /0.5
mi L% 5,

«-@-- before (J[1)

f eesfxee imm. after (JF)

. eees 30min (HR)

: «es++ 60min (J7)
E ) —e—before (&)

. —A— imm. after ()

) —X—30min (&)

. —0—60min (&)

) y A —@— Water

(_>Q \5)& WQ)Q ";)Q be ‘)‘,’Q b‘)h ,\,,’Q “:)Q QQ)Q \S_)Q \\(,)Q \'\:_)Q
nt+ 0.02NHC1

2. BREADEREERMAR

UN:ORHEH, B SR, @ ST, A GEBNE %, X EEI300 .
0 86055 % . @ ;water (7584 7K)
- PN A 35 J OV A ] 00 S B i WIE A 07 5k, pHS 4 o= AL R IR i S pH

(5) % DAthDMER K2

spHOWE IZpH X — & — %, sORPIXMR{LEITCENFT (LHERGSE. ORP-meter) %, ZHhZ
PWHOHE L7z, Tz, MRV A ¥ ¥ X —EiEMHAE (salivary Peroxidase activity; sPO) @
HWEZo-Y 7 =y Y vk (FEHEE) +Hw T, BRRBREONEIXY ) & —£-TOOSTE (FI
JeAiHE, RBE—C—7 A rva—) THOWT, ZhZJlEL T2,

6. ERIFOIREEH
EERHEF O EBRENORIES L CHMBE IR, 2AEn20.721.1°CH & 545.84+11.3% T
HoTz,

7. MRETALE

FANEIE H OEIZF-I9E + FRHE R 22 TR U Teo WERIREE 1A 5 A JETH B [ o s A & g
Hotiig, KAEWEIZ X 2 2okl (8 Gikis & coviail]) 2R < R EIR) 8>
Wik Z AW TT o T2o BT ORER. RAEEM RO b N TzHE 123 Turkeyik iz & D 4

— 126 —



HRENTR O MR TE BE - MR{LIETTRE & AR

HHIZOWTHRELZTo 72, REERIERETH o 125A 134K GEBYRT, HEBjER,
#2304 3 X O3EE)$£6043) T@Wﬁﬂéb«%t?i’afﬁ%k&)\ F IR D SEIMEIZ D W TRES
DB 5 -IETHEME U7z, 72, MHFLERIEE 3 X RS & OMBIRRIZ O W TR,
WEEVE BREIRE ] & 66 9 2 i A LI TR B I IR ] oS3 B B, B E#R 35 X CEE#2304> D 7 —
ZLHBLNTZO, MERED I OWT EBER S X CEBI%302 OfE 2 & EE) i O fE % 5] W
72Z2t&m (A5 n=14) 1225V T, 7Y v OEBHEBRE ZROMET L 72o BREAKEITNT
Nd5%ELT

m, %8

1. ERFEES L CEHFOOEMEICOVNT
AR OMEE, 74 OB 12O W CTEERL O IR 13236.48 £0.33°C, IR UL A
36.24 023 CCHEM O KR IEE IO B 2t-MIE 1 p<0.05) IEHETH 570 H Tz,
ﬁ%%k;UW@%@@@ﬁ®%iétO@¥ﬁ&$ﬁmg(VQ)£;U¥ﬂ Wb FEHk
M (VCO,) &, NEIz. #EHTV0,5122.17+5.03 ml/kg/min. VCO0,%320.66+5.00 ml/kg/
min. 5P K13 TVO0,7322.75+4.36 ml/kg/min. VCO0,%320.92+3.99 ml/kg/min & VO,. VCO, &
FIEEBETE (WITROIEDH Bt-HE 1 NS) 2R,

2. B L EHROMPILBEEDOEILICOVT
X 31z, HEEM B X G 050 %HRRIREE O B RSB O [ HFLIRIEE 0 Zfbizow
TR L7z, ZIuBeE BT (A X D) ofER. REERZIIERETHH. %
HILEWOE ORGSR, HEEBIETIC L EE IS MECHE R (p<0.05) IZEEEZ R L, HME)ER TIX
TIXEBHIEAKEE TR - 72,

I HP LR R R
3(;4@@1% -
. _*_
o5 fa ]
2.0
*®
£
0.0
WEEhAT  EENSy EHEENE 304537%

*: p<0.05, vsIEBFI{H
3. BB LUBRBICH T2 EHHEoMPIBEEDOE(L

3. EHROERYWE. sBC. spH. sORP. sPOH & VIERREEDZELICOWVWT
X410z, BEEE S X OO o MBI R, sBCH X UspHOZLIZDOWTIR L T2,
MR > Wi 3 & PspHO AT OFERIZT VI HOER S HR T L 2o 7225, sBCIzoWT
FRFHERZ T SERTH D, LELBMEORER, EEIFIEIC L -EBE % B L BN %

300 THEE (p<0.01) T kR LT,

51z, sORP, sPO, & X FMERIRRIEDOZELIZOWTR LTz, AT ORGSR, sORPE
X SsPOIZIGRIER 7217 2362 CTH D . sORPILEBIIHE 12 b ~EB E %, EEHR300 B XL °
60METHE (WIFbp<0.05) ITM& N L7z, F72. sPOIREBEREICHNEBH300 5 X

— 127 —



A 96 - REARAT - R X - SeORECE - HEHIER

C60METHE (WTFhdp<0.05) 1T L7z, MERKBMEICIIZEES (p<0.001) 2538
b, EAECIEBRIE I BB E R B & CEEIR30M TR (p<0.05) IZIETF L. QU
Fa A <13 E B R 12 e EE 60 THE (p<0.05) 12 EH L. F7:. HEBEIR300ME O ik
B L IR ORIZIZER (p<0.05) 25580 LTz,

sBC ok 2509 SORP * o (R

A aspa * oy
= 200

150

Lo lnne

R DA ERERES
SR i HUTERCA 607712 %2 p<0.05, vsm:r,ﬁ)mu

FFP<0.01, vs @ﬁam
spH sPO "

8.0 0.20 —_

o [ 0.16 :
T 0.12
6.0 E

008
5.0 0.04
0.00 x : "
40 3 . . ,
305314 605714

ue/0.5 ml

o

e . iﬁ}mfi S0 [TEREA 305014 60471%
i G [E8

JHEE ) il U ITI=REA #:p<0. 05, vs i’%’é}ﬁ?ﬂu

. ERREEE

J.

il

G 4N A
o VIR 43 U
JEE ) il N

2.0
1.5
1.0
0.5
0.0 : : : #: p<0.05, FEEH vs ﬂﬂﬁﬂﬁﬂ

B S0 ITEREA 305314 605314 *1p<0.05,  vs BEMARE F 7212 SRR EB) AT E

g/min
mg/dl

H4. BFHEIUMRBICEIT2ESHHNE R5. BFEHSIURRABICE T EHHED
MDsBC. spHH & UEBEDWBEDEI sORP. sPO & UIERREEDZEIL

4, EHomtIBEE. BROWE. spHE L FsBCOZILEDE K. sORPESPOB &
UVEBRRBRECZELE (4EHERD LU 4:EE#304) OBRICOVWT
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— 129 —



A 96 - REARAT - R X - SeORECE - HEHIER

23 % spHD 245 O FIIfECIE, I OspHO PFIEE RO 2 X D @ E /R L7z 2
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