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Change of salivary oxidation-reduction potential (SORP) during cycling exercise
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Abstract

Purpose: There is little information concerning the changes which occur in salivary
compositions in response to exercise. Therefore, we investigate that the changes in
markers of salivary oxidation-reduction status.

Methods: Seven healthy males completed the exercise by bicycle ergo-meter of 70%HR
reserve for 30 min. Saliva samples were collected before, immediately after, andl, 6
and 24 h after exercise.

Results and Discussion: Although the interaction effect is significant in salivary secretion
rate, amylase and lysozyme activities, there were uncertain whether or not the changes
in salivary markers are affected by exercise. Salivary ORP gradually decreased after
exercise, and salivary peroxidase (Pox) and uric acid were no changes by exercise.
There is a positive correlation between the salivary pH and the peroxidase (r=0.633, p <
0.01), and the uric acid (r=0.559, p < 0.01). Uric acid, the most important antioxidant
molecule in saliva, contribute approximately 70% of the total salivary antioxidant
capacity, and peroxidase catalyzed the reaction to the hypothiocynous acid from
thiocynate which is the electron-donating component. These results suggest that exercise
in this experiment conditions is not affected on the oxidation-reduction status in saliva.
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Tw3, ¥, EOHREHEICRYV L IN S FHEE CIIMETEROHMNICHEVS C DM
HEENERINS, —A T, ERENTRREE L ZEEBRELHETRS, A—=——FFF
F4 ALY —¥ (SOD), ‘A F ¥ —¥ (Pox) & EL L DIEHBEHRLEBESL. HEP
B LDy I VEIRBINZES FHRREYIC L D IEHEFEIEIHEINDE, DL HI
ARRNIEL OBLBITHTICE > TR ICBLIREBLBTTREBLE Z2EH L Twb EEI SN,
NS DORLIRIE L ETCIREZHS T3 2 L, b PR MR - MESIE 29 A THE
EcdH % (Schneider and Reischak de Oliveira, 2004), Nagler & (2002) &, E FOHT
BRWE. BIIRE L OETRIWE., 2L CT2ERFOFNBLIESZICOWTER L, kg
{tE iz EOBLHEARYEIIF TIRE L OE IR LB L THTIRTS S wa ., —74.
RIEME (sIgA) RV VF— L EOLEGYHIMEOTWEE TR TR, HRE
JUOFETRLSOFWMBMIML TEH . OENOBRLEIER & aEHRIIRZ2BFTH S
CEERERL VS, Bullicko T, BATEE L BUBEHIRICET RN S b, RrcEE) L
FiLE L OB I NE L) IChoTEL, THIKETIHE IV (Cavas
and Yurdakoc, 2005; Guerrero et al., 2009; Damirchi et al., 2010; Nazari et al., 2012),

Lee & (2004) %, ORP-pH system ic & 5B b2 u®E . (Oxidation-Reduction Potential:
ORP) Hi%E Ak L HF o it & % 5 #l 7 5 ORAC (oxygen radical absorbance
capacity) ¥ X X FRAP (ferric reducing ability of plasma) # & OBHRZRH L. win
DF B EDBMFRICE VL THEVHBIBRH S i 2 L2265, ORP-pH system i & 5 BE{LE
TLEMAIEAER & ) EECEELABUETEREZHET 2 HETH I EHMELTVS, L
L ESFFOEER ORP (SORP) ®HEK pH (spH) . FiR{tWE TH 2 BRIV A ¥ > ¥ — ¥ (sPox)
PHERRE (SUA) & DBERBRICOWTIREHS 2 Thvy,
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BBREE, BECEE. HENAEETo TR WA BT REE 74 (GE# :21.0£1.05.
B 1 169.9+4.3 cm, {KHE : 64.625.1 kg) ZNRE LKk, 28, BERETICHLD, ~
N v X¥EE (19644E, 20085EE) b 2MBHWFERICE D EZ, AAOHW., AEB XU
B EANICAE ) PHRELR E2BBRECHMIL. ARO LTERICBMLTb 5o 7%,

2. EBAE

TR I, EBRY AR 7RB0TICEBREICKEIY, "~ L —tEZF— (K—F—
tt. RS 400) %##E 397, DK% KR, @P@&bh oot BEL, RELR
WEHERL 72, 15TROREMRERRIC, $HBREREIAZHOCTORENZIPHTTE, h
Z3MEHERDEL BRI, XS 5 TR0 BENKEY L o7, ZOBREHRIOER T I 7 — Xl
EB & KR T o 7, HBROHIES L CREULTH. 8’Kd o ARHEE 2 FH L /-,
EBEFTRE I370% VO max (AT 2 DEE A VR —2 v OR SR, EBTHIEZ D
BEMMIK 58/ Dk k) CARIREZHE L /-, BEEES)II60ME T30 [T > %,
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EERCEREUR V. EBY AR E X N IEERIC B\ GEER, EEhEE (HEEIAMERD
AHHIE, FH). 1 R, 6 RefkiciT - %,

BB, HICHEE 2T o, HE 1 RfERTIcEE (BR) 2¥EEs2 L, EFHEHIIRED
WKAREZID, ROKRETZ 2L, . KEPa— -2 EOMEPEREL LWV &,
ZECHERIE X,

EHBWR T OFEREE X WFHEBEIX, 22.9+1.9°C, 48.0+6.2% TH -7,
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9, AEAEZHOCCTOERNLZI0DMTTE, ik 3EHERDIRL HEIC, 5 oRDBEEN
Rk Lol Z20%., BRFENGRE (PYA MY YRy b)) 2HOT, 1HI1EBOR—
A CHEREBR N O % 604 (1 20) . MERE R ICRAA T 5 ik ClERZHFEIRL 72,
FHLL 7L O T 2 O TS Y, BH—K L THIET % £ T-80°CORE Trfl
REL 2,

4. HFEEB LUCRER®
(DEERRR LR T E A

R DB LB TTE AL, BELELEE ((EBERG®E. ORP-meter; YK-23RP-ADV) % H
WT, EDTRE L 2R O I ORP-meter DEMZ B L BILETEMZHEL 72, 4B,
ORP-meter D BALE GBI OBEMHEZICIEZ, ORPF = v 71K (B E. ALEMH,
OR-CK20) % Fi\>T ORP-meter SIEHICEBI L T30 E ) 2R L 72,

EER R LB TCEAL. pH 3 X VBRI HER 120 W TIREBN B M B T ICE B IS IR (22.9+1.1°C)
DIRETHE R T 2,
QRN A F 2 ¥ —¥ (Pox) EHMEDHIE

I Pox OHIE X, 0.4 mM D o -7 =3Py (RMXHEE) 1.0 ml ICHEER0.25 ml %2 iERI
L. 5 pHs. TICHEE L - RERSEER 2 3.75 mI M LR L7, 2 2120.1 M O@me{tx
FAK%20.1 mAML., BRE0SBER (§25°C) THRIEBL -, 21%520 nm DEE THRE
EExkol, ¥, BREBDERIZIZ, Horse-Radish peroxidase (RIY&#i3R) 2T, 0
~5.0 ng/ml DEHHDOEERZER L. Z DBRER % TR D 72 HER GO R EE 2 & BEK
Pox 1&HEAEZ KD 72,

(QEEH pH & X WHEDHIE

e pH O3, pH # —% — (HOROBA. F-22) %\, BERPICE LHIE L 72,
WHEDAIEIZ. HAND REFRACTOMETER (ATAGO, URICON-S) ZH\., JEHrEick b
X7,

AWER 7 = 5 —CiEHMEORIE Sk

K7 S 7 —CEMHEEOHE IR, KT I 5 —EEe2y—HFv 7 (=7utt) 2HETICA
NTLbZ, OMHERERAAFELBICER Y S 7—¥E=y— (=7 o) 2HWTH
E LT,

(BEERT Y V' F — L BEDRIE f

HER Y V' — LREE, HERE R W CHIE L %z, Micrococcus lysodeikicus (HIYEREEE)
DEREREI20 mg 2V~ BEEEKR (KH,PO,5.80 g. Na,HPO, « 12H,0 8.64 g. pH 6.6)
500 mlicBEBIE, 2~3 HEBMREL., BERE L TERL 72, BEBOERIZ, R
HYYVF—24 (ADEMZE) 2 VBLBERTHR L. 25u g/ml OHEERZIERL -, EiE
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W25 g/ml BEOHEERZ 2, 4. 6. SmIFRL, V) VBEHKTEAE®10ml & L
T, ZBED, 5. 10, 15, 20 g/mlBEICZ 2 LK) ICHEIL 7., 2o FEERZA .
BEEZERL -, Ric, RBEICEER3ImI ZHY), ChiZNZFhomEEHE %500 1
FTORBEICMZ, 37T°CTIONMMBRIRL 7z, 20k, EHEI0GHICHMIEES (HIZ,
HITACHI 7010%!) % f\>, 600 nm DFE CREEZ5HAR - 72, RO EEHRD & BRI
HTDYVF—LBERZNZTNRDT,

LB, COHEE»SRD LY VF—LEEIZ. VY F—LEEMEICHEYT 2 AL LTH
wHonTw3 (ERS, 1973),

5. et *

FREEB O, FHHEARRERE (Mean + SD) TR L7, HBIEEERICOWVL T,
—TCRBE BN 2TV, BEENRD oA T Turky I & 2 4 BEHEBKRE 2T -
7= (Free JSTAT), ##)ic & % IL - 6 BEOZEL L KREHE OMEBEBEFRIC VTR, ET7Y
v OREHBEREE ROEEEDBERIT-> - (Stat View), HEAERZOLTNHERES %
K& L7,
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1. BEEOOASS SUEHRNEREE (RPE) OZE1E

EEIF O HELONEIZ156.6£2.80 /e kot, ZOHRELMABIEE CORBHEAME
oA S AEHFEZERL. RAICHEMIEL, ZoFKE, EFHPho0HmEBITESH
~30312 D T153~156%0 / D& % R L 72, ¥ 72 3E8H D RPE 131656 17 OFHICH -
72o

2. sORP. spH. sUA XU sPox DZE1{t

1z, EHHTHE D sORP, spH, sUA BEE X U sPox iHEHEMBDEICOWTRL 2,
SORP ¥, —TCEESTHEONOEENER (p <0.05) THH. LEHEHE (Turky &)
DORER., EBIRIEIC A 1 BR#EE X 6 RESOEIFERICHEAS L (Wb p <0.05),
spH i1x. EEg I FRERICH > 7h, AE (p=0.0688) Tlxid o7,

sUA B IZ, Do ofREBER (p <0.05) THH., LEHEKE (Turky ) DEE.
EBRTE I 1 BREgo@EsERICEMmL 72 (p <0.05),

sPox iEMMEIC I BB LR EERD o g o 72,

3. BHEBE. EBRT 37— EEMES LUV F - LEMEOEL

B2z, EBEFIROMER SR, BT S 7 —XiEHEE. V)V F— AEEES X CER T E
DEICOVTRL T2,

BER W RIS, — TR B BT OBRENER (p <0.05) ThH S EHEERE (Turky i)
DFER. EEEH L 1 BRAgOMICEE® (p <0.06) BFDH SN,

WERE 7 3 5 — X iEMEIE, SBOTOBENER (p <0.05) THH, ZLEHEBREDRKR.
EEhER L 6 B OEICEEZE (p <0.05) @D S5k,

) V' F— L EEIC IR, BELREEERED o7,

WEWR LB VL E BN I B RMERNIC H o b8, BE (p=0.0660) T3k -z,
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Fig1. Changes of salivary ORP, pH, uric acid concentration and
peroxidase activity before and after exercise
* I p <0.05 from before exercise
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Fig2. Changes of salivary secretion rate, amylase and lysozyme activities,
and specific gravity before and after exercise at 70%HR reserve
Ex: Exercise. alh: 1hour after exercise, abh: 6hours after exercise
* 1 p <0.05 after vs. alh
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Fig3. Relation between ORP, pH, uric acid
concentration, and peroxidase activity in
human saliva

4. sORP & spH & KU HRB{EHIEE & DRBEF

B4 3 2. sORP & spH, sUA i & O sPox ifithfiE & DBIRICO W T, EEEIED 5 DE
fLETHRL 7%,
SORP fi & spH & DI r= -0.480 (p <0.06) DEELZAOHEMFELB R I NS, LI L,
SORP fii & sUA & X O sPox iGthfE & DRI IZAEE 2R IZEO Lo, £/ spH &
sUA ¥ (r=0.495, p <0.05) ¥ & ¥ sPox iftEfE (r=0.641, p <0.01) & DEICIZEEZ
BIESER®D S tz, Lo L., sUA BEEE & sPox iGH:AE & 3B R ABRIEED B>,

— 128 —



B OEERRLE RN D EAL

%

1. EBAFICK S sORP EOE(LICOWT

SORP i EBIHIEIC R 1 Rl X O 6 R OEBERICH L (Wi p <0.05),
ZDRERIZ, T0%HR reserve HE D BEREESNIC X b, EEIBLIRED S BITIRE~NLE
fTL7-Z 23Rt 2, £/, spH iESHKIC EREBEMR (p=0.0688) icdhH b, EBIc X b4
HRHDOAEAL A v BEEHD L. BLREE (acidosis) 2>5 7h VIREE (alkalosis) ~ &%
T3 a@EAICH- -2 EBRBENS,

BALBETTEMNAIE L KFEA 4 VBERAE L DBV, KEAL VBERE - 7VAVORE
ELTpHTREN, ZOROMEREE XU 7 LAV HREZ RS, —H, BILETGEMIZ
BiLh. BLThLwIRET, KEAAVBEEZ2EGDHSWINERLEDORS. Bh
Zit2EELEZ oS (HORIBA), L7d->T, BLBIGEN L KkFEA A VBRERYEDOK
ICERTEEZ OGNS,

A% T, EEHE D sORP 2ET L., spH 8 ERMEAZ R L - D%, EEC & b EERD
KEFEAAVBEMETL B, BLETEMNIIKES AV BEOREA & 20fohik
L oRmMm (sUA BEIZBEM, sPox iEHIZELL L) fHEWETH»HEML., sORP IHET
L7zeEZo50 %, sORP & spH & DfICIZ r= -0.480 (p <0.05) DAEZAOHBBEGY
BOONT-, L L, SORP & sUABEICOWTIHAEELMHBBRIZRE O o2 L2 5,
BB D sSORP OFAICIZ, HENHE) AFEA A VBEOETHRE CBFRL TS
H5,

EENZHE D SORP OELIC DL TR L 28GR B WL ) TH B, sORP HIEIZOW
Tid, FIE (2009) HfEEE & ZEEEBEE L O sORP 2 T, EEBED sORP I35 < .
% ED sORP HIZEfEZ R T Z &, BIAM, SREHZL>TH SORPORIGHRE D Z L,
ZERHREL T3, ZORGICEIFIE, EEICHE S sORP HOETIX, EEA»RLIRE
P OETTREBANEBITL. FAIREI NI L2TWRT 3,

2. EHARMICLIRBIEMHEOZE(LICOWVT

sPox TG I3 &\ B IEEE CHEBNE A I L. 1 RRIBICBET I3 EHEIN TV S
(Damirchi et al., 2010), Cavas & (2005) (¥, 2FFIDFTHE F L —= > FHiHICHIEEILK
¥ D (free sialic acid) @ EF & WX B LB F (Superoxide dismutase: SOD,
catalase: CAT & X U¥ Glutathione peroxide: GSH-Px) ##mz&o7-2 &5 6. ik
¥ Ld CAT 8 & U GSH-Px 12 & 2:88(t/kE (H,0,) ODBREFSRICLZLEEZITVS,
Nazari & (2012) i3, R 8 km OMEH & AMWMHEIC LS PL F IV ERENHEE T
o SEENE I ER R EE O LR SOD O FR28IZ L T\vw5, 7. Guerrero & (2009)
X, PS4 720 VBRSO BRTRLIEED LR & EERREEOBINEG & B LI E R
BEOBAEBREL T3, OTNOHEELL L, Zho DHIBUIBRA—1—F X F (0,
) ORE, BBLAEOBREELITEFaFL 32 h 0 (HO') OREICEHRL KR, i
Bk ERRTILIEED LEBSBO N EEZ TS, Ihs oG T, HiRYEOK
MHgEs &N EBESFRME LTid 1 ~ 2lich 7 3 BRI oES) ). By RMEICE 288
o7, A TIZTO%HR reserve 58 O EE) CEBIF X300 TH - 72, FiBLYDE
L2 BOIBEICHRS LEHREMEC. TOEFHHR/MBELS. JD-HFHE L sPox ®
SUA DL Z RO o =03 H 5,
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BCEETIX, Wb 3 iEMEEFE. Superoxide radical (0, ") 23%4A T 523, ik SOD
2 & biEEg{tk#E (Hydrogen peroxide; H,0,) ~E#aX ., E4A I /BB /KkFEIZ CAT
PGSHPx % EiC ko TKEMEANLEELEINS (M4), APFETHE L /- sPox 1, @k
{tkF % Thiocynate (SCN™ ) L/KFEA AV L EDIETLI L 2@EHHH (X 1) (Thalin 5,
2005). ¥/, UAlde Fuxs 52 Ah0 (-OH) oMERIGICESE L., KEAA v EE LIS
BILT 2 (R2) (KFS., 1998), AFEICE VLTI, sSUABEICAELR LEBZED SN
ZEDLS, EFBFLIUANDHEEBREIN I EBEZ SN S L, sORP L sUA RE
DIZHBIRIR D 5 T AR DFERD 5 13, sSORP & HFiR LY & DRIRIZHETIZ R
72

)
4
TEHESR, AR A = FEETER O - B Hhhit)
4
1) Superoxide dismutase Superoxide radical (O, )
4 < SOD
2) Catalase, Glutathione Hydrogenperoxide H,0,) ~ — CAT, GSH-Px
4 < Fe, O 4
3) Uric acid Hydoroxyl radical (OH") 2H,0+0,
4 <« Uricadd
H,0+Uricacidradical (FEEZ 2 71/L)

4) Peroxidase SCN+H,O;+H+ © HOSCN+HO » « » « « o« 7:5-vl( )]

5) UricAdd OH+O;+H © HO+0, * » ¢+ o ¢ o o 7= w0))

Figd.Responses of exercise-induced oxidative stress and antioxidants in human saliva

&0

70%HR reserve #EE o Qg #ES)F D sORP ¥ & U8 spH. sPox i&ME® Lk N sUA BER &
26, HEROBETTIRE, Fi{LYE & OBEEICOWVTRETL .

Z DRER.

1. 70%HR reserve WD EBNH D sORP fHIZEEITIE T L7 (p <0.01), F7-. sUA BE
2 ERL (p <0.05). spH i3 EFERIZ R L % (p=0.0688),

2. SEHHED S DEE» S KD, sORPfE & spH & DRI r= -0.480 (p <0.05) DF
B AoMBEBGR3ES sk,

DL EDFERD &, sORP HILEERFOEENBLETTEM 2 R THEEL L TOREEIRR
XN, L L. EEFBLYE TH 5 sPox 2 sUA BE L OBIRIZBHS Tk Rd o 1,
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