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Vitamin C as a biomarker of oxidative stress

Shosuke Kojo

Department of Food Science and Nutrition, Nara Women’s University, Nara 630-8506 Japan

Oxidative stress receives much attention in relation to ageing, cancer, atherosclerosis, diabetes, and so on.
However a reliable biomarker to evaluate oxidative stress in the tissue is not available. Based on chemical
analysis of radical reactions in the cell, lipid hydroperoxide (LOOH), a mediator of oxidative stress and
antioxidants such as vitamins C (C) and E can be biomarkers of oxidative stress. We developed a specific
and sensitive method to determine tissue concentration of LOOH and C. We compared the efficiency of
these markers using a drug-induced hepatitis as a model system. The liver C concentration was decreased
firstly by administration of drugs such as CCls, thioacetamide, and D-galactosamine, showing that C
concentration was the most sensitive biomarker in animal tissues. Oxidation of low-density lipoprotein
(LDL), which was assumed to be the initial reaction in atherogenesis, caused fragmentation and cross-link
of apolipoprotein B-100 (apoB). Fragmented and conjugated apoB proteins were calibrated using Western
blot analysis of human plasma samples and named as B-ox. B-ox significantly correlated positively with
conventional clinical parameters of atherosclerosis such as LDL cholesterol, triglyceride, IMT (intima-media
thickness of the carotid artery), and age. A significant negative relationship was also found between B-ox
and plasma C concentration, suggesting that plasma C and B-ox are reliable biomarkers of oxidative stress
in humans. When oxidative stress was enhanced in the liver by hepatitis or during atherogenesis, the level
of plasma ceramide was increased. Further studies are necessary to elucidate the underlying mechanism
between ceramide metabolism and oxidative stress.
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WIE KR LOOH 2 53352 7 vy F4 v vt ¥

Glucose  Oxidized glucose

><

(V¥ 3r83%

¥ —¥ (GSH PX) 7% EOFEHZBFET 5. GSH PX (L% 7T
%I GSH % fi\v>"C LOOH % 7% L THRILFI o GSSG % K,
9 4. GSSG IX GSSG L ¥ 7 # —+IZ L ) NADPH % v
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A MAPK & HIAEIZ 5 2 5 3B & It L 7z,
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AP CITHE L 2 TS L S EIIEICIE RS vy,
HIE MAPK O HLIZMAUSEIC & > TUEGHTIEH -
TORTEMTIE W e bhot. TOHEEERET
HECIEHMBILA ML A0 HEL VTS X Wik
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OMBIZT R =Y A%F|IERITIEPHLNTVS
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I F—EiHEEDSHE TR LA L, BESHTH
SIRPWINT 52 LD brorz . BREFAREDANC
LHTHND LI, BRELIZBWTET I F e
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7. BIARFEIEICH T BB{IEXR LR EERZI S C

INFTHRRTEZZDIKREIMBEIERE LR T
W2, MBI ETVIRREICBITAMILA ML
ADFMETH o7, LPLEFDOL) BREOEILA L
ADEERI L IV hwEZEZ LN, BLOFEAIC
%5 &) HENISEZ 255V EEIEA N L A DA
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EOWICHEDSREAL, O Vs HIZa L AT H—)L
HEORENE ) ZFNHTTH A,

RS ORTIRE RS Y VUSSR E W EE LS
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BALICE L Cl3Z < oWizErd 1, IREBEEboRs R4
LB7 VT FICE->TTRBABEHSNS Z &b s
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THLIEDS, mFEAIZT KB OBEHOEIZH BV
TNVERT P HNVEIETHRET 52 e RWZL Y, &
DEAL< 207 7 =V OFEMIIERTHEEZT T
WIS TIVERD T 2V OBEIEEO R TlER S &
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DO USTED ST AL B BN AP L 72 %,

HEE /2 LDL %801 4 >~ CELd A o & <fgE &
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CHITEFMOENT WA AP EBIUAE HW
% Western blot & i\ THALIGIZ X 2 7 R B D5 %
AT L72. 3T VA VEIRAITHE SR, FTH
BRI CHRET LI ENS TV N VUSICE A2 & bEE
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LAY, 512, 7RBIZERMCTHAILLT7RB I
HELTAXAT—%5 2% 7%, LDL KT ILRTEAVN
&< 7% (small dense LDL?) 7217 CHRTOIEREZ REEL C
Wb L bhosz®. Western blot # iV 5 Z & TILiE
RMALL CHRBEDO GBI 5 2 L R TE 2,
TFIVTIVRNTI VAT ) YR EDIMIESY VN7
DA F v L BEMLKEE VD S VA VRIS THEL,
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8. BhfREEILE T I K
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WL mesnTwEhaL A5 o — )VidMEEEEE»
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