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Abstract

It is reported that reactive oxygen generate during physical exercise, and it has danger to give the body bad
influence when its generation exceeds the antioxidant system of the body. Reduced glutathione (GSH) is the
most abundant antioxidant thiol in animal, and plays an important role of decrease of oxidative stress. GSH is
synthesized in liver mainly, then, released into blood. It is reported that hepatic GSH synthesis and release are
affected by hormones, and GSH decreased in liver during fasting.

In this study, we tested whether intake of sucrose or honey might contribute depression of oxidative stress
during exercise by preventing reduction of GSH level in vivo. ICR female mice were divided into non-exercise
group [control E(-)] and exercise group [E(+)]. Exercise group were divided into three groups, they drank tap
water [control E(+)] or solution of sucrose [sucrose E(+)] or honey [honey E(+)] freely without feedings for 16
hours until exercise start. Exercise group mice ran with treadmill for 60 minutes, then, after euthanasia by
etherization, blood and several tissues were harvested.

Acute exercise decreased hepatic GSH, but sucrose E(+)group and honey E(+)group remained high level
of hepatic GSH and GSH/glutathione disulfide (GSSG) ratio. Hence, glutathione redox state was reduction
predominance. Intake of sucrose or honey decreased TBARS value regardless of having exercise or not.

Therefore, we suggested that we had better take energy sources such as sucrose or honey for not only
maintenance of stamina but also prevention of the bio-oxidation during exhaustive exercise.
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Fig.1 Influence of intake of sucrose or honey before ex-
ercise on plasma glucose level. Control E(-) group
took only tap water and not exercised. Control E(+)
group took only tap water and exercised. Sucrose
E(+) group took sucrose solution and exercised.
Honey E(+) group took honey solution and exer-
cised. Values are means *= SD (n=6). **;P<0.01
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Fig.2 Influence of intake of sucrose or honey before exercise on tissue glutathione status: GSH content
(A), GSSG content (B) and GSH/GSSG ratio (C). Control E(-) group took only tap water and not exer-
cised. Control E(+) group took only tap water and exercised. Sucrose E(+) group took sucrose solu-
tion and exercised. Honey E(+) group took honey solution and exercised. Values are means £ SD

(n=6) in indicated tissue. *;P<0.05, **;P<0.01
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water and not exercised. Control E(+) group took only tap water and
exercised. Sucrose E(+) group took sucrose solution and exercised.
Honey E(+) group took honey solution and exercised. Each bar are
presented with percentages of Control E(-).

Values are means = SD

__| Canitral E{=]
B Control E (4]
[0 Sucrose E{+)
Il Honey E{+]

brain lung miusche

Fig.4 Influence of intake of sucrose or honey before exercise on TBARS. Con-
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X0 EM SN S GSH EDO#, 21320
%’ﬁﬁé@ﬁ@ﬁﬁmmﬁ%%iéoﬁmfme
ENE RSN &ITXD, Wofz s oMk E
EN 7 GSH =AML - afgetE 2 #5555, —73 T, 7
WV ARFF v OREREIEOE VAN TIX GSH &, GSSG &
F XU GSH/GSSG iz 1%, SEBRBEMIZZ TR o7
(Fig.2A,B,C).

RIZ, BFEIZ B0 5 GCL Y 7 2= b D mRNA FEH D
HIEFER (Fig3) 220 TThb, GCLOY 71=y b T
H % GCL-C BL U GCL-M i, iz DBEFIza— RS
NTHY, TRNTNICHREANAMH EN S, ThETho
mRNA FEENFE L2 OBB{LA ML AFIZXVFESNE Z
ENME SN TE V6D, GCL-C DAMEE{LA ML AT &

WEEZTIEOMEDHH D, Lo T, HEHIZ X
HU BHEA ML A2 X 5T, GCL mRNA FEHATTIET
5LEDEZTIBTEEN, EFEOLI A, MLLTx
IV — i EEME O ES T GCL O Y 7 2= v s ® mRNA
KEADEDPTHZEEHEREL TDE2, DI ED, IH
O ESEEZIZ, FFEICB T % GSHEN AT 5 —F
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Lo TNWBEEEFEAD, EFHFIZE T 5 afifis LU
BEERIZBOT, FEPO GSHENEEZ RL -0
(Fig.2A), ERRNITHEL T Do & DR AL Tz,
LhL, BEALZETERVLDY, GCL-C B LU GCL-M O
Ji&H%F D mRNA FBUE, ¥ akE GEE) BB X UOEE

GES)) BETETL TW/ (Figd)., £oT, KR,
>3 PO E OEEUE, EBIRFAFIRO GSH &% Sz
oA, EHIZ X5 GCL mRNA FEIH DD 2 MH L 7
W ENRENT,

XIZ, REEEIEILOBEIIER & 72 % TBARS DEHE
(Figh) 12D TTH 5%, TBARSTHN EHE /R I1Z EARH
BB NEZ N EE2HO5DT, TNFETIZ, WMLVE
B X 0RO FENEE KL, TBARS fEA EHU 72
ZEDMESNTVS 1522, LhL, ARIFFECTERAL 2
B AW ERTEOMAGDETIE, EHIZXS
TBARS D EF B E s h o 7z (Figd). FFEHOD
TBARS fid, EEEEIC BT 52 afiiEs X OgEER o
Y ha—= VLR TETL T e (Figd), LT
i GSH &AM L GSH/GSSG Y ERL T2 &
5 (Fig2A,0), ¥ afiF /o 3EEDEIIZ L VL Ky 7 A
RENBETH THo/- e E—HWE L THET S, 7
RFF U NFKEEDOVIBILIE TH 5 72, o faiEtE
OB E DBITENL T, MERICEE BRI
flicEBELeEASD, LML, GSHIX, JILRFA
NNWFF TV X—=ECRPITNERFF S VT AT 2T —
POEHETHY, INLORRIEEL FoLtFy
Fa#ETd 57202, REEE(LzMElL 72720 Tk <,
GSH ® O X 0 FRELRRE LY O IRITTH TIHEL 72 T RE
MHEZ L, UL, N, i, BRI TS FEEREERH
W2 oT, XoT, GROEHERIZBVT, KT
i, ZIVAFA DL Ky 7 AIREEE TBARS {12 13 B
MHRASNIEh oI EERX D,

ARWFFETIE Y a s X OIEE O R 5L @GR G Tl
<, FOKEBROHBERE VWS HEEEHAL, MR
U CIEMENRRY, ¥ atiifold ) MEERFI 0L <
ESRL Tz, MEBEOETDENZT THL, 2O &
SRERICHEEE L EA L EFEZ LN, FiEE I ORIz
% GSH 2EOFERIE, > a s L UBRERH cTnThIZ
EFEBEOMENTH > 7z, BEIFIBLEEETL &N
WESIN TS, EHEREOERELOIHENIZ X v
NRITH B EHAFFL 7208, SEERA L 2 FEBEM T,
FOXOBEREIESN Ao, o T, BEIX, *
DLV &, THRILF—JHE 20 MR L 2
ZEN, HERIIBT 2 HOBEO TN AT A EE
BITHORETHRETLZEITEEL TWE I END
Motz, 617, TORIZ GSSG B S ERN,
TNRFF L By 7 ZAREEETBIEDOENTE,
EENOTEE N OBLICFETELEER S, LML,
X, ¥ a bR TERNEN D>z D

HEBRF ORI E TV 5 F 4 Bk

579, M7 a—2AEEE X0 SEIE Tl &N,
BA TR 0B S S EHFICHGT 2RIV F—JRE
LTENTWSEEZS,

ZEHLIRAE TIX, APBET O GSH REENMA L, otk
ETOMEEOE#L, VR FA L ZehhELiE
EHBIE AN ALIZBOT, PlEE 5T EER
%, MEEEAETRLIRETO—EIZZE DR OER
i, A AV awmEEARSE, FBRELU TR Z
fERMENDH B0, TORIZBOTEIHITEZENL
BThoD, HERDD a ECEEZE DS OEIU,
ERNOBEBEIZBT 52 GSHEZ MR T2MENDH L Z &
MRz,

ZT, AORHANEET HEHICBVT, H—7K
O—7 4 I X 3R ATMRNREDA SN TS, —FF
T, GSH & BHEERICdH % Buthionine sulfoximine %512
& o THIKN GSH 2% RZ S B8z B0 T, EH)
Frot R O REN A SN & OMEHH V 29, GSH D+
OANHMERENOBE SN RBE SN S, X, GSH 7V EEHE
DOBALA ML ZDEIIZBEI S L T b7 & & Z 570,
N=RO—=FT4 > 7L b67) =7 OE™ERMN
MEEDHERIZIER L, GSH &% S{EIZRD &HEHT 5 72
Y, RFFEAERE, EERBLLOTH OE”?S B A —R
O—74 Y JOMBEMEZRHTLHDEEA S,

PEoz &k, BiL ©WERSEIRIZIE, AT
FroloZ T, BILA ML Z0HFEIDFDIZH,
Y aEvBELRED I RN F—HE LD EENT S
ENEFLLEFEZ L, 51, AT, £KRo
TRILEEN DR T 2 L EA 5N 520, HEFETO
B AR DB D 7212, SVETEELOINET
HY, TOXIBEEICBOTE, EEHRIZBT B
ERNEEELDO VY A7 OEBIZHRILD SR 5,

B OB
AWFE, LS 20 B HITEI RS o D)
&R THEML 7.
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