=
FJJ]ELH’T@ WE -2 ol s FrELE f' B DRIs (Dietary
Reference Intakes) AYUVR| Wik 2000 F &iEd & C ﬁlféﬁ
T ?ﬁ%ﬁ%ﬁ'lﬁm{‘é (cross-section study) /i * {4
7% (intervention study) ﬂérﬂ‘ ﬁ?'ﬁi % C Rl Ay BV E]
@:ﬁ;@ﬁ N4 'IEIIEFIJT:J“ N A]KT”E'FJ’JW'JLJE% C VB
E f'\_“ﬁ‘jﬁ%'léﬁ'“[y"

E =4 (+4 Iﬂﬁjﬁu
Pl = C (vitamin C) ~ ¢/ }fufgir ik (ascorbic acid) °
RLE T l&[fhﬁﬂ ’ 1?#&7@7 » AR B EREAEL) 0
Pl =t FE'{—H'F P15 JiH|%h L-ascorbic acid, D-ascorbic acid,
D-araboascorbic acid, L-araboascorbic acid = [ 1RV
A C o EON BRI LB R
L-ascorbic acid ! | % @3f|[i °
A S C RLITEPRIRYR] - - ARl T
foffude [l CRURUR) A hed il ) GR (R Ry
AR o Py S E S AR B e S TR
YIIE | PLE (™ E\'H@Ei}l?ﬁ'[‘fﬁ o =9t 0 ﬁppﬁ oz FWF‘?E"{ [
P (=] > (TR IRS Rl T A Papt B g B (isoascorbic
acid) P MRS 2 R oAEE F C LRI
FIfIpY MF'»[ [RiE s o SRLE P ARREURES F o EL??“P'J‘:A
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o BRERSL S B s e (TR R & U -
e TIPSR T (T (S AR 0
T BEE “”‘-}JF"..‘.
i C ae‘::’ﬂ?ﬂ[ [Fed [(PEs L RIPVRINRLAE
_L$(3&§f¥T?E@WL$ﬂ§%rﬂa EAF “H
FTﬁfﬁ‘j?f%E?:;% hydroxylatlon Eﬁ —ﬁ'j,J:{%lm'éif % C pu=
= fp (1) F 57 fHEST AR I (2) f‘eﬂpﬁ% 'lfjﬂ,gﬁ[ﬂ
g'; (3) SEFRE (TN PR TPl (B singllet

, ViEEE T Sc[l—glglgipjlgi_éé@fgbﬂkf%”’“|§,F=Jr

|
-

S % C @ EER R (collagen) ~ P
(carnitine) ~ FHAES [EGELPORT G THL [ 8 S 2 P0RTpy & F"
%5 ERURRGRS | o TGRS - AR
ffﬁ/ﬂ?’r P E ISR S R (UEER ﬁ?ﬁ”“ « B ORTRIET V5

AR o FEE F C I8 RUER Flﬁrﬁ SR

$W$W4’Wiﬁ@@ﬂhﬁﬁ@%Fmﬂﬁf%C
plﬂﬁ%w%{fﬁ%@mbmw#’wbﬁﬁﬁ@;
TR @

PRt e C RFUK Fe' BURUELEE P =y

o2t "J['ﬁ%ﬁ]‘wﬁ | quﬁﬁlﬁq %ﬁ;@@ﬁl@p&bﬂ&:}: o ;éﬂ: =+
C = BUR SR ) P Py gL (= (3 0
Wy s (P R [ o i R R £
&k (serotonin) FIFi i PRIEESY £ 2 I (dopamine)
SRS 10 Y U {3 7 RN R o
F’—‘Ig&%‘“o Bﬁ%j‘;_l—:‘er'ij/ S R ARG SRR s 5 ) ['“‘j‘jJFJ‘Z_I—Eﬁ—
PIFRYE > RSN -
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5 3 C UIBRIES A E G A
% (polyunsaturated fatty acids, PUFA) » dEgg El £ [~

=9t > [T RIS R o f}’d%ﬂl?ﬁ %?Ejﬁlfjiﬁ'[ﬁfé?n (reactive
oxygen species, ROS) biﬁ[ﬁf #. (reactive nitrogen species,
RNS) - 5% 3k C ' (B4 PO s [(RIpV 2 BIG
Bt U ARV R - g R
AR C O T IEREAS TSR Ejﬁjﬁfk,[m? J'zﬁqag[lﬁ&@@ ES:N
ROS » ® V& P FﬂUﬁz I Wﬁﬁ@?%{j}% IR N
isoprostane [VEH[EER o = T F et & E B Jﬁjﬂ

st % E Ejﬁ”-’[ﬂj FIY F& Ejliﬁghaéik + E ,J/JJH =
(3-6)

S o % SRR (T B
—~ Jﬂﬁéﬁ%’ﬂ?ﬁ'fﬂp N ’FE‘[ | B R BRAS A E P R
E& @ (glucuronic acid pathway) FI’?‘/n\éi F Co (H
x ;;FJ SRS REEL S - _ﬁﬁggfgwg;@fg » PR (F Y3
FIp e &~ [[W[#3k— L-gulonolactone oxidase F7l"] ?EH =
B SRR APIR A A C RS
AN 5702 R o T | R
ftfﬁgf 1= ‘*Jlﬁjﬁ‘ﬁi (sodium dependent active transport) > '
%Wﬁ@71ﬁwﬁi%(iwﬂﬁﬁﬁ’ﬂﬁ%J%b
PRI L ST BRS¢
AL C Ve EIVENE (N 'mﬁ[%gﬁ;&,[;ﬁ%%
ElS I T TESF S Fﬁfﬁ» R ‘}E'ﬁqr pf[El 100 mg
p’ [FiTEE] 80-90 % pupifss - ﬂ‘:}‘)ﬁ“iﬁﬁﬁ'ﬁuﬁkrﬁ 0k
E'l—fﬂ 200 mg Eijf J/’S‘E‘p U ST f' @@ﬂ;{kﬁw) /H{PJ
HiEASVE! S 1500 mg 1+ IRAS 1S S0 % EVEIE 6000
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mg 5 - AR HIEE] 16 % © PW%*B%‘J'%’?@"”?U%?VE%
WD 91 - R (O R ] R S SRS
EFIT AR TSRS B aﬁﬁj[gxl'cw) o FEEFH C PR
%iﬂlﬁp&qsr, DEIRG il ;gb?a[ Hjﬂﬁ; Bl }EFPJ‘ FARURY il [ﬁ
(N AE'E‘:EI r+qﬁ‘§5‘?ﬁ TR R R TR
W ?ﬂw‘%ﬁw - CHORE ] AR
300 mg Eiﬁ HiEE gﬁi oL (scurvy) P B o
PRI R B 2D 2000 mg1%

Ef'“"'ﬁf%ﬂlp@?éﬁ% C EE E,IJJE’* 0.6 mg/dL [ > AJF
TR ] 1= iﬁ@ﬂl : [Pﬂijﬁﬂ[ [AEE  C YT BIAYE
1500 mg = gl“'ﬁj%ﬂlgu ;lri C ELAEES 0.1-0.39
mg/dL Eﬁ E' ’E‘Tﬁiwf};[fﬁﬁg_x > YA 0.1 mg/dL - fII e
g 1D o — P AR T IR R H
ﬁﬁyhﬁﬂﬂf% C ﬁ%%*ﬁﬁif‘e AT

F E‘*J[?El[ FEF % C #HREVER] - E{'%E"ﬁig,ﬂﬁé

4% C iﬁ@ﬂlﬁﬁiﬁ’ CERUIES S C G ERT
i/['“”' pET Hﬁij PRIEE ) - D:\EH/ 100 mg
bﬁl{ﬁ& FJ%HV l%ﬁ”[%ﬂ{*ﬁﬁ Zlif&“[;&_ 1% Eréﬂ:%
C AuRRT pjgﬁf@u%«*ﬁﬂj 7425 % pmﬁi% C
ﬁﬁﬁfgﬁ‘%ﬁﬁ“ (EEVEE S 200 mg [ [RSE) S
% FURET 3 C ﬁ?&ﬂg‘%}igw(”) HRRIpRESE R C
ERLEVRUE 4 P RLE ORI (P e
E[ZL(WIS)
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=

i
=

2% C FREFE FERRAT T

~ S FEZH C HOE

~ O F  GVPAES S C IR AR R
Fr ~ PR (Rl B G 2 R I'FL“?*F,T LIRS
EEP oz~ PRSI REAS o Bp g B P e R B T
(A~ 77 S8R~ AP b 2 SRl E PR N R
ok USRS F[\/ﬂ}bjrﬁ AR ey =¥ l—'lwff & YRy
B e HIETREE p\/ﬁ AT T RREE AN
Ry NPl B RSV 10 mg AEE 0 C o AR R Ay
G2 % o % 1989 (U5 RDA' R 82 = flIF
RDNA ¥i5E%d 3 C pUg@EEl > = pIieRL W & 2] Hk
TG R AERTRIC RES S C PR RIS AT
SR S IUEEEISETEL 60 meo [ F 2000 5 [0 B
DRIs "7k S 92 & sl [ e 19 DRIs"™ [ 1[[E%
BRI E]H g [~ o

e e

S fﬁﬁxéﬁ c é?éﬁwdﬁﬁ B R A
%ﬁ/*ﬂpﬁ‘ (~FEELAR ATV ED) o T (B ML 9 r}*jﬁg
REITERIRES S C IR B RIfvipAR o (AEC Gey
(1998) A RA{piVe b3k F[yjﬁwtﬁt%\"ﬁ%"E'}’“"'ﬂf‘ifilfﬁﬂéﬁ
% C B IL 1O me/dL o SPES -t I RS
ﬁﬁﬁ HI R FETE] (optimal beneﬁt)(l9) Fd[ B BTV 90
mg Eﬂj’“'f AP EZFEA - Levine 27~ JI[IH > i SRyl
PUREt 3 C RIEARIPRES 0 C pUFtata » £ H
AL | A 5090 mg IR
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- Z5podr gl FW%?V 100 mg =% 3 C F
[ [E[IE I SRIRESE F C #Z] 1.3 mmol/L (23 mg/dL) > =
EUE] 100 % pUffdd [T 0 (HRYE] 25 % sEt
C "Afﬁ“ TR PR - (RLHESV 60 mg AE2 3 C -
[ [E[I I SRIRESE F C #Z] 0.8 mmol/L (14.2 mg/dL) »
YT “.ﬁi% C ﬁjp[ﬁq&myﬁgﬁ} ; ,gp\i'*éj 80 % HY
ede [ (TR - F’?I} Levine =7 % [MEC] FAVEEGHT!
PP Ay s F' Iy oy ;éﬁ E [ j‘*HITFr &f] %p
(near-maximal) Vit 3 C VA M PIvEREE! »
S LS 5 [ )1 9B AR BB AL AR
(estimated adequate requirement) o 57 FLI_—U 80 % I
SRBARES S C I (1.0 mmol/L) ﬂféﬁt ARV
75 mg » AJFHLES % C o EAR®" - Hfﬂ et
[ (standard deviation, SD) & » 2000 & » 3
BhRAEE 3 C 7 RDA F_%EE 90 mg - |7 F[lRLI") n?'éﬁi"
Tﬂlmlﬁi% C AR 0.7 mg/dL Eiﬁ FUER AfERTVEI- 100
mg RDA® » 5 gl A4 A A it e g 1
& 40mg -
ﬂ\éﬂ: i C %HV
RN /E‘ﬂ%’* B EVEGE Lﬁ'J TFrE R )
VAR S S R N pUEREEN TR 100 mg e BFT 0-6
FFJF'J’E!'EJWPJF: ’”‘JE“HH\ % C ﬁfﬁw'} 5 mg/dL ~
_ —\H 1=2J L’)"‘FILJEI%HV % 780 mL ﬁ“"—['i[ =y E | LL%DJ%HV
(A, adequate intake) mv‘ﬁ? 40 mg » 7-12 [ EJpuEEpd >

[ MR F S % C BRI 45 mg/dL - Sl

i [pim

_ﬁ
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WIPUEIVENEY 600 mL V9t pIGH B RIEIRT AL
([‘}%?V£U$éﬂ:% C> BFJJX¥E|¢(22)bﬁ WEJ DRI(17)
% F =T HNENE) PIRLSwEl VB S 50 mg - ZUhd ~ pdE bEFFJ 4%
R VRIS PR S e
YRR 2 SNSRI LY (%“**EF{FIT%)%%‘”?E .
PGS FﬁfFlL[' ’ l@@ﬂfﬁzg NEERy b VI RES
C F[*Jrju' BRI A g N E A eSS C %ﬂ%[f—.'
=Ry E S - ﬁifjm 100 mg - [ELRLEESE = gV g JE[ o
IS & C LI (IS S
e QIR L e NUNET A rwwﬂvﬂf’*“
M7 ZRCIETRE % C R wﬂ% R S
[ (S - (P APIRRES J C Wkl VEE EI
TR PRI TR - AR E'ﬁéﬂ@ /[l 10 mg -
PSRRI DSt F B R S IR RT A RS PR
40 mg o

B ES Sk C STREE I R A
Fﬁ'l‘i':
- 2 RAPTRERTE
90 % [tk C VI ITAT RN < A
%ﬁﬁiﬁfﬁfffi s GEE R C guﬁ%'ﬂgﬂ FRLEE strj
FIJF’;‘%EE TP APIRURES S RV RNE T
FE m'ﬁi% C| IE ﬁ o =9 > APpliiEE H C Y
S B 'ﬁ&?ﬁ'ﬁﬁ"ﬁ! B Y~ U B A A
ﬁﬂﬁ\ﬁg’l—a'ﬁ‘%ﬁf LE| %ﬁ ° 7 i J‘%\'H” };ﬁ Tt
Eﬁ?f MR UL 'T‘W“ Wi ~ BUEA S A
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NRRARE Ll KA ﬁ‘ﬁl?}“ HURES S Co PASHI
BN~ R =i @*I A ARy o B
B OB A B O SR B D < 1t

ifll%f’ﬁ'&lﬂ??'ﬁi% Co MIFIEIEI ™ » R T
1&ﬁﬁA£'§§tﬂf‘?‘” > B, S TR R
T e R SR ’F‘%ﬁg‘ﬁﬁ'ﬁ > LR ERIIR L

FIE By 0T s ?“T.Ljﬁ El ’Ellzt” o (IR % C @Wﬁ
B AL Bh i [t SRR IS mE
F3% C #iR ?ﬂilﬁﬁﬁ%ﬁﬁ P PR ljék 3 R ANEE
4% Co

1 1993-1996 ~ 1999-2000 % 2001-2002 & I = “fY
IS E R (LTS RSB A SR T i (5 e
oGt FE C EJEHJQF“H A 100 mg o FIYpIES
1993-1996 F'@?ﬁ‘ﬁ[ BES o plERYy F T ISETIV RN 168
mg > ¥ HETHEESVEEL 176 mg o T ‘[\ﬂ:ﬁéﬂ: % C EIv-
q&ﬂrﬂm MF@FAI%F o IR VAR R C ERVE

FETI T FE > H j i lﬁé& HE 15T AR R
209-313 %>V o {HI}: ﬂmﬂ 1993-1996 FS L 2005-2008
B2 F BRI S C9, pbES B PO UV R AR
Fb 3.5 () B4 E 5 DIRVERERED o (H IR EERES
C VEFEIVE AN AV TOMREE R C
AP R P R IJ ! l’ﬁhET ’ ﬁ’sr%h.’ﬁfi?ﬁ R
IiEdH C & F“EH%E IE’ o E[”Pzgjﬂ%{ E' ’J
B S TR RRCALH :é;ﬁ% C p J%ng SR BV
TVEI—-100 mg -

=g ATV EO B F R LT R o
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BN RS S C U BIAPIRIR S E s L
(P LA U ~ 1R T~ PR S T« ]
3t I G P UK ~ 1R ETBRT L BIOR] M PR B
(23-24)

CEETNENUENE TS it R L
(stress) » S| I EfAES 3 C FIJI%J:? BHIETI0 F[]‘Frmﬁ 2
AU RLI A H ﬁ&qug =5 (passive smoker) - El Trr[iEE
C S ST H (0 A% S C (OB -
fﬂ’%ﬁu o AR 'fAHF[ FHIT 0.8 mg fuasd %

» PRIPE 2 ARy EIJSEP}‘EE?FA ?‘JDFE‘[ | 32 mg £+ FH C
EUF‘ SRR AN T Fﬁﬂ’%ﬁlﬁl i el il o 28 L
35mg stk C purBiEl " Al S B DRIs Hl’ﬁjﬁjﬂ
ﬁ?ﬁ ) ::JEI;E,— BPARY S QEI?TL@'JD 35mg 743+ C
VEEVEL o =9 g{fgﬂﬁwa H*JFPIZIJF,LI ’Iﬁﬁ" \‘Er']"g‘ww pﬁ .
l:y}g\b\—‘\%}“ﬁk@‘[[ 7;'/%[%’/,’51 ‘F“f_juzﬁf'ffﬁ’ U%AE%%BFEF 1!’4:_5!1' =+
C PuErETN (B4 M PR RHE os | R:

AL AR
- W R

T H*ﬁﬁﬁq}l (cross-section) [UpsER - 7EF F C
FOREVEE T o T RO G [l PN F,J?FE[FT,J RNl
50 mg I') Fagddk C prER 20 % /'?\f"?‘fﬁi”ﬁ
(cardiovascular disease) %3 =3 @3, [ (& CHD
(coronary heart disease) -/ Zf@&@*2" o = sl £3H] 10 FAVE
PR » O e C PO
Féfg’_?'é’?ﬁj = TR wygjﬁl%gy%) TS
C fi&{&% ( < Il umol/L) ﬁfjﬁ[‘ﬂ,fjfjf CRP (C-reactive
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protein) * BMI (body mass index) ~ i 5 =B o =4
RO S 5 URIEIEP SR - B 4
fostt d C (P17 O 2 500
r+iﬁ”ﬁﬁ—ﬁ by o At F C PUBRSVERTER clsull’ J@‘
= A= 'J@%EIFFH TJI‘,I,J;FILI' TlEEd R C 3,%»%
eropy 'Zﬁ%'ﬁ S HRH R [ B IRl P R
% C- EE%@WF*’?“‘J i Jwgﬂ[ EEIEIEE %‘JTFJ
OV 2006 & EPIC-EURGAST it 5525l - F [
A }é’?mﬁaﬁéﬁi C APV F,J’FE'F—TJ N1
RES S C R R P S FLTIT‘E'EI%GZ'”) | e
IR (S0 F 158 (IL-8) EJR < R e % C
[ RAIEE PR T S L R
g[:)*tjfh F ShREE E Co F E[ E i’srclsuljgﬁ J‘F*JUJ/ ,jdf—[}\
*ﬁ”lﬁﬁ?ﬁp 20 B IR AES S C(>200 mg) S
R T’iﬂ”) E[IHH 500 mg 5% % C HHT
B 2 BIRHAUR ARG E F{ENCT o (B R R U,
l’ifé’iﬁ VRGH > P EEH A RIVIES o C VP
[“FvES o TR R PR & E S lﬁ'ﬁ“g) =91
JE'%HV 400-1000 mg SPFE[EE (R0 [SE]y ~ G {14k (8
e R S E ) R Y
”P’—‘:l:—:t C I/}%I:fv. Jf‘:'égnpﬁf,jgi} JE%J’%HVTEI'EE
BIGES S C T R B (S R A o 2 o
W FERRET % C VRREIVE :E&fg,w i B‘ﬂi‘@ﬁ]’ﬁ“m
B 5 B SV 1500 mg H o (R 45 % R
LA B0

__”L”P

r—
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S — Eff[fﬁ’ﬁyﬁ F;lflfl’ﬁm[ﬁﬂﬂﬁﬁi » &) | #7250 mg
i 12 Jd o Z [ (X COPD (chronic obstructive
pulmonary disease) fﬂ E;t%%}ﬁ IREIAY 142, “Ei 2009

A J’ﬁJI“JDE'[J?F[L[' BV X5ET F C (= 70 mg/day) F
e e pre-eclampsia & eclampsia V38 2 Sy
163 o (1, EJTF'JI‘JJFIL“ FAH R 1000mg 2% % C B
400 IU 7#E4 2 E» ¥#" high pre-eclampsia [V [S5iE¢ &
R e 3 RSN S IR 200-1000 mg o [T
BT AT RN B g =0 e 1=9f > B IR 500 mg >
P 4 Sl (S 5B R S o = s 0

M EAES % C i”“?ﬂ Hf/%g‘g 755_ ’T@ 7\*?‘\?5?1;}@”
p%gﬁ@ I — ff‘@%&:&ﬁm f JTJufdijlL[ , E,J/?‘” BiaEt &
C (10004000 mg) T rﬁ;;-fiﬁﬁ (carcinogenic) FY$* F‘%qfl
(teratogenic) FYsY4 - JHR- 15 SR I SNl ol
BIPRPRIE BV F AT U T ] ”IW?‘YF”P*'%\'FTJI"*
P -

- ’HQ%TZTV?WFE}#*% C ﬁﬁ bl 'LJH'JIL':F'JJ\ IA’:_L

S PR T R i %ﬁﬁﬁ LI
%Jh‘ : %T*Jﬁmzlu;rﬁ[,@ﬁwjﬂ' Vtd % C ,+1|§a[ it
TR (] (pro-oxidant) [IME e - {1 4 {7 f= ffJ ZIFA
ff'liéFI(’J%%\'(SHS) o ARyN] > BRI > BT R
%Jﬁjﬂl (hemochromatosis) ~ BRI (G glucose—6—
P dehydrogenase) bgﬁﬁﬁ%ﬁ Ao jgﬁ = dsEdt & C
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S
VML % C T ORI (T
FE’ (1 SR — Wﬁi AF—F' VT MR DRIs!"”
ExlaliBAea E,TL[ s ’?& ?F » i1 UL (Tolerable Upper Intake
Levels) £% 2000 mg -
SO A EERY e (SR B (lowest-observed-adverse-
effect level, LOAEL) = 3000 mg/—~

UL = LOAEL = 3000 mg/~ = 2000 mg/~

UF 1.5

*UF : uncertainty factor

B B 2005 TR UL FIES ¢ 9 UL
TR (R -

TJJ&"E,@“ JEREF R C % ii?v%vﬁFlfJiigﬂ’Bp\)iF",ﬂjﬁ’ﬁjfa'lﬁfj
RIS B A 73 S~ BT [P
G TR A R A ey
EPPRIEL P00 SR S

=

TSR R C YRR -
iguuf’ﬁéf?g%r T o & FHEIVE] 100 mg J:g? A (1l
i e Al lﬂﬁég%g‘p 'JF' NI CCERN A %ﬁ@%ﬂ%l“
gﬂﬁﬁlﬁggqv Liim;[é‘?ﬁrﬁ%%\l p YETRIE < SR lm[ﬁ;[ b
AEE R C PR VR R E j‘F"}[ E' ’J uL:*j:ﬁm
RNZEE D P Y TS TR E R f/bglﬁz]aj[y b
tE R

189



2D @

l.

2.

10.

Englard S, Seifter S. The biochemical functions of
ascorbic acid. Annu Rev Nutr. 1986;6:365-406.

Levine M, Rumsey S, Wang Y, Park J, Kwon O, Xu W,
Amano N. Vitamin C. In: Present Knowledge in
Nutrition (Ziegler E and Filer LJ, eds.). ILSI press,
Washington, DC, USA. 1996:146-60.

Mannich EE, Bravo LE, Zarama G, Realpe JL, Zhang X1,
Ruiz B, Fontham ETH, Mera R, Miller MJS, Correa P.
Inducible nitric oxide synthase. nitrotyrosine, and
apoptosis in Helicobacter pylori gastritis: Effect of
antibiotics and antioxidants. Cancer Res.
1996;56:3238-43.

Byun J, Mueller DM, Fabjan JS, Heinecks JW. Nitrogen
dioxide radical generated by the myeloperoxidase-
hydrogen peroxide-nitrite system promotes lipid
peroxidation of low density lipoprotein. FEBS Let.
1999:455:243-6.

Halliwell B, Wasil M, Grootveld M. Biologically
significant scavenging of the myeloperoxidase-derived
oxidant hypochlorous acid by ascorbic acid. FEBS Let.
1987;213:15-7.

Dyke GW, Craven JL, Hall R, Garner RC. Effect of
vitamin C supplementation on gastric mucosal DNA
damage. Carcinogenesis. 1994;15:291-5.

Deruelle F, Baron B. Vitamin C: is supplementation
necessary for optimal health? J Altern Complement Med.
2008;14:1291-8.

Rivers JM. Safety of high-level vitamin C ingestion. Ann
NY Acad Sci. 1987;498:445-54.

Hornig, DH. Distribution of ascorbic acid, metabolites
and analogues in man and animals. Ann NY Acad Sci.
1975;258:103-18.

Kallner A, Hartmann D, Hornig D. Steady-state turnover

and body pool of ascorbic acid in man. Am J Clin Nutr.
190



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1979;32:530-9.

Evans RM, Currie L, Campbell A. The distribution of
ascorbic acid between various cellular components of
blood in normal individuals, and its relation to the
plasma concentration. Br J Nutr. 1982;47:473-82.

Cross CE, Halliwell B. Nutrition and human disease:
How much extra vitamin C might smokers need? Lancet.
1993;341:1091.

Kallner AB, Hartmann D, Hornig DH. On the
requirements of ascorbic acid in man: Steady-state
turnover and body pool in smokers. Am J Clin Nutr.
1981;34:1347-55.

Levine M, Conry-Cantilena C, Wang Y, Welch RW,
Washko PW, Dhariwal KR, Park JB, Lazarev A,
Graumlich JF, King J, Cantilena LR. Vitamin C
pharmacokinetics in healthy volunteers: evidence for a
recommended dietary allowance. Proc Natl Acad Sci
USA. 1996;93:3704-9.

Rumsey SC, Levine M. Absorption, transport, and
disposition of ascorbic acid in humans. J Nutr Biochem.
1998;9:116-30.

Food, Nutrition Board. National Research Council, USA.
Recommended Dietary Allowances, 10" edition.
National Academy Press, Washington, DC, 1989.
Institute of Medicine. Dietary Reference Intakes for
vitamin C, E and selenium. National Academy Press,
Washington, D.C. 2000.

ST B o R AR R VR HE
PE o (E57 8744y 2003 -

Gey Kl*f Vitamins E plus C and interacting co-nutrients
required for optimal health. A critical and constructive
review of epidemiology and supplementation data
regarding cardiovascular disease and cancer. Biofactors.
1998;7:113-74.

Levine M, Conry-Cantilena C, Wang Y, Welch RW,

191



21.

22.

23.

24.

25.

26.

27.

28.

Washko PW, Dhariwal KR, Park JB, Lazarev A,
Graumlich JF, King J, Cantilena LR. Vitamin C
pharmacokinetics in healthy volunteers: evidence for a
recommended dietary allowance. Proc Natl Acad Sci
USA. 1996;93:3704-9.
Anderson R, Lukey PT. A biological role for ascorbate in
the  selective  neutralization  of  extracellular
phagocyte-derived oxidants. Ann NY Acad Sci.
1987;498:229-47.
%‘i TR WEPERAR - FF SRR
£l 2001 -
ST~ B e 1;’7@ i (1998) B FT BB f
993- 1996— flﬁ%ﬁh BN [/ﬁkﬁ“ﬁﬁl o
sk gf] < B ‘f@ﬁ%mw)Pﬁ%#@ﬁﬁk
TrEsk P APHESV R IR RS - 2005~2008 F,ﬁ
?%@%%E@%£%%@°
Khaw KT Bingham S, Welch A, Luben R, Warecham N,
Oakes S, Day N. Relation between plasma ascorbic acid
and mortality in men and women in EPIC-Norfolk
prospective study: a prospective population study:
European Prospective Investigation into Cancer and
Nutrition. Lancet. 2001;357:657-63.
Osganian SK, Stampfer MJ, Rimm E, Spiegelman D, Hu
FB, Manson JE, Willett WC. Vitamin C and risk of
coronary heart disease in women. J Am Coll Cardiol.
2003;42:246-52.
Knekt P, Ritz J, Pereira MA, O'Reilly EJ, Augustsson K,
Fraser GE, Goldbourt U, Heitmann BL, Hallmans G, Liu
S, Pietinen P, Spiegelman D, Stevens J, Virtamo J,
Willett WC, Rimm EB, Ascherio A. Antioxidant
vitamins and coronary heart disease risk: a pooled
analysis of 9 cohorts. Am J Clin Nutr. 2004;80:1508-20.
Block G, Jensen CD, Norkus EP, Hudes M, Crawford PB.
Vitamin C in plasma is inversely related to blood
pressure and change in blood pressure during the
192




29.

30.

31.

32.

33.

previous year in young black and white women. Nutr J.
2008;7:35.
Cahill L, Corey PN, El-Sohemy A. Vitamin C deficiency
in a population of young Canadian adults. Am J
Epidemiol. 2009;170:464-471.
Yoshida M, Takashima Y, Inoue M, Iwasaki M, Otani T,
Sasaki S, Tsugane S; JPHC Study Group. Prospective
study showing that dietary vitamin C reduced the risk of
age-related cataracts in a middle-aged Japanese
population. Eur J Nutr. 2007;46:118-24.
You WC, Zhang L, Gail MH, Chang YS, Liu WD, Ma JL,
Li JY, Jin ML, Hu YR, Yang CS, Blaser MJ, Correa P,
Blot WJ, Fraumeni JF Jr, Xu GW. Low dietary vitamin C
intake can enhance the progression of gastric dysplasia
to GC. J Natl Cancer Inst. 2000;92:1607-12.
Gonzélez CA, Pera G, Agudo A, Bueno-de-Mesquita HB,
Ceroti M, Boeing H, Schulz M, Del Giudice G, Plebani
M, Carneiro F, Berrino F, Sacerdote C, Tumino R,
Panico S, Berglund G, Siman H, Hallmans G, Stenling R,
Martinez C, Dorronsoro M, Barricarte A, Navarro C,
Quiros JR, Allen N, Key TJ, Bingham S, Day NE,
Linseisen J, Nagel G, Overvad K, Jensen MK, Olsen A,
Tjenneland A, Biichner FL, Peeters PH, Numans ME,
Clavel-Chapelon F, Boutron-Ruault MC, Roukos D,
Trichopoulou A, Psaltopoulou T, Lund E, Casagrande C,
Slimani N, Jenab M, Riboli E. Fruit and vegetable intake
and the risk of stomach and oesophagus adenocarcinoma
in the European Prospective Investigation into Cancer
and Nutrition (EPIC-EURGAST). Int J Cancer.
2006;118:2559-66.
Jenab M, Riboli E, Ferrari P, Sabate J, Slimani N, Norat
T, Friesen M, Tjenneland A, Olsen A, Overvad K,
Boutron-Ruault MC, Clavel-Chapelon F, Touvier M,
Boeing H, Schulz M, Linseisen J, Nagel G, Trichopoulou
A, Naska A, Oikonomou E, Krogh V, Panico S, Masala G,
Sacerdote C, Tumino R, Peeters PH, Numans ME,
193



34.

35.

36.

37.

38.

39.

40.

Bueno-de-Mesquita HB, Biichner FL, Lund E, Pera G,
Sanchez CN, Sanchez MIJ, Arriola L, Barricarte A,
Quirdés JR, Hallmans G, Stenling R, Berglund G,
Bingham S, Khaw KT, Key T, Allen N, Carneiro F,
Mahlke U, Del Giudice G, Palli D, Kaaks R, Gonzalez
CA. Plasma and dietary vitamin C levels and risk of
gastric cancer in the European Prospective Investigation
into Cancer and Nutrition (EPIC-EURGAST).
Carcinogenesis. 2006;27:2250-7.
Lee WJ. The prospects of vitamin C in cancer therapy.
Immune Netw. 2009;9:147-52.
Douglas RM, Hemild H, Chalker E, Treacy B. Vitamin C
for preventing and treating the common cold. Cochrane
Database Syst Rev. 2004;4:CD000980.
Lin J, Cook NR, Albert C, Zaharris E, Gaziano JM, Van
Denburgh M, Buring JE, Manson JE. Vitamins C and E
and beta carotene supplementation and cancer risk: a
randomized controlled trial. J Natl Cancer Inst.
2009;101:14-23.
Song Y, Cook NR, Albert CM, Van Denburgh M,
Manson JE. Effects of vitamins C and E and
beta-carotene on the risk of type 2 diabetes in women at
high risk of cardiovascular disease: a randomized
controlled trial. Am J Clin Nutr. 2009;90:429-37.
Srivatsan R, Das S, Gadde R, Manoj-Kumar K, Taduri S,
Rao N, Ramesh B, Baharani A, Shah K, Kamireddy SC,
Priyatham G, Balakumaran TA, Balakumaran SS,
Kamath A, Rao A. Antioxidants and lipid peroxidation
status in diabetic patients with and without complications.
Arch Iran Med. 2009;2:121-7.
Deruelle F, Baron B. Vitamin C: is supplementation
necessary for optimal health? J Altern Complement Med.
2008;14:1291-8.
Allen S, Britton JR, Leonardi-Bee JA. Association
between antioxidant vitamins and asthma outcome
measures: systematic review and meta-analysis. Thorax.
194



41.

42.

43.

44.

45.

46.

47.

48.

2009;64:610-9.
Choi HK, Gao X, Curhan G. Vitamin C intake and the
risk of gout in men: a prospective study. Arch Intern Med.
2009;169:502-7.
Wu TC, Huang YC, Hsu SY, Wang YC, Yeh SL. Vitamin
E and vitamin C supplementation in patients with
chronic obstructive pulmonary disease. Int J Vitam Nutr
Res. 2007;77:272-9.
Klemmensen A, Tabor A, Osterdal ML, Knudsen VK,
Halldorsson TI, Mikkelsen TB, Olsen SF. Intake of
vitamin C and E in pregnancy and risk of pre-eclampsia:
prospective study among 57,346 women. BJOG
2009;116:964-74.
Villar J, Purwar M, Merialdi M, Zavaleta N, Thi Nhu
Ngoc N, Anthony J, De Greeff A, Poston L, Shennan A;
WHO Vitamin C and Vitamin E trial group. World
Health Organisation multicentre randomised trial of
supplementation with vitamins C and E among pregnant
women at high risk for pre-eclampsia in populations of
low nutritional status from developing countries. BJOG.
2009;116:780-8.
Washio K, Inagaki M, Tsuji M, Morio Y, Akiyama S,
Gotoh H, Gotoh T, Gotoh Y, Oguchi K. Oral vitamin C
supplementation in hemodialysis patients and its effect
on the plasma level of oxidized ascorbic acid and Cu/Zn
superoxide dismutase, an oxidative stress marker.
Nephron Clin Pract. 2008;109:c49-54.
Moiller P, Viscovich M, Lykkesfeldt J, Loft S, Jensen A,
Poulsen HE. Vitamin C supplementation decreases
oxidative DNA damage in mononuclear blood cells of
smokers. Eur J Nutr. 2004;43:267-74.
Cameron E, Campbell A. The orthomolecular treatment
of cancer. II. Clinical trial of high-dose ascorbic acid
supplements in advanced human cancer. Chem Biol
Interact. 1974;9:285-315.
Blanchard J, Tozer TN, Rowland M. Pharmacokinetic
195



49.

50.

51.

52.

53.

54.

55.

perspectives on megadoses of ascorbic acid. Am J Clin
Nutr. 1997;66:1165-71.

Johnston CS. Biomarkers for establishing a tolerable
upper intake level for vitamin C. Nutr Rev.
1999;57:71-7.

Hoffer A. Ascorbic acid and toxicity. N Engl J Med.
1971;285:635-6.

Miller DR, Hayes KC. High dose vitamin C versus
placebo in the treatment of patients with advanced
cancer who have had no prior chemotherapy. N Engl J
Med. 1982;312:137-41.

Laudicina DC, Marnett LJ. Enhancement of
hyperoxide-dependent lipid peroxidation in rat liver
microsomes by ascorbic acid. Arch Biochem Biophys.
1990;278:73-80.

Buettner GR, Jurkiewicz BA. Catalytic metals, ascorbate
and free radicals: combination to avoid. Radiat Res.
1996;145:532-41.

McLaran CJ, Bett JHN, Nye JA, Halliday JW.
Congestive cardimyopathy and heamochrmatosis-Rapid
progression possibly accelerated by excessive ingestion
of ascorbic acid. Aust NZ J Med. 1982;12:187-8.

Rees DC, Kelsey H, Richards JDM. Acute haemolysis
induced by high dose ascorbic acid in
glucose-6-phosphate dehydrogenase deficiency. Br Med
J. 1993;306:841-2.

196



(Bifz— )

FIBW) (BW/64) (BW/64)"" (1+GF) (BW/64)"x(1+ GF) 100 mgx(BW/64)" " x(1+GF) Al

1-3 5% 13 0.20313  0.302568 1.3 0.393338 39 40
4-6 5% 20 0.31250 0.417963  1.15 0.480657 48 50
7-9 5% 28 0.43750 0.537940 1.15 0.618631 62 60
10-12 5% 38 0.59375 0.676399  1.15 0.777858 78 80
13-15 7%, 55 0.85938 0.892559  1.15 1.026443 103 90
16-18 7%, 62 0.96875 0.976470 1.15 1.122940 112 100
19 55— 64 1.00000  1.000000 1 1.000000 100 100
+ (BW) (BW/52) (BW/52)"7 (1+GF) (BW/52)*7x(1+ GF) 100 mgx(BW/52)"7x(1+GF) Al
1-3 55 13 0.25000 0.353553 1.3 0.459619 46 40
4-6 By 19 0.36538 0.469962  1.15 0.540456 54 50
7-9 % 27 0.51923 0.611674 1.15 0.703426 70 60
10-12 &% 39 0.75000 0.805927  1.15 0.926817 93 80
13-15 %, 49 0.94231 0.956411 1 0.956411 96 90
16-18 7, 51 0.98077 0.985542 1 0.985542 99 100

19 75— 52 1.00000 1.000000 1 1.000000 100 100
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