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[~ ] 575 DIV A PREORT < IR % 56 F ISR TR B Rl
HﬂPH%ﬁﬁﬂﬁlﬁfﬁﬁD%ii RPEPARE (X OERER, metabolic syndrome ) (197 fid » JESF 80 f5 Bl = T~ il
RSk T R fiﬁ”ﬁjyf*f????% [']% [*H<]s (oxidative stress) | ﬁ:’ﬁj%% ° i%‘ﬁ’ﬁ?ﬁﬁ’—rﬂ 2 PEEICR] 2V
T PUBR AR SR IR B (30% sucrose) fUTASEEAPRIE E'F'fﬁiﬁ?ﬁ'gfgﬂﬁ*ﬁfﬁﬁif* Y [ o=
fugyes o %‘4&??%}{?’ 250 Fufi Wistar ¢ﬁ??§%@“ﬁ%‘§l Wepks 3 Ry = 72 s E[@ﬁﬂ'ﬁjﬂn@ (control group, C) ~ <5
(30% sucrose water group, S) == <% fH :F’[Ji’ (pair-fed sucrose group, SP) » 5" 8 & » C ¥ S 7 ﬁﬁlﬂ?*’ﬁﬁ FIF
B2V (ad libitum) » ¥f& =R AIN-93G FLASERPR[ =2 B 7 o fagg 7 Vi s v e T, 55%’?%}@?‘1@? (=
TFITQ TBARS - ffid (“’5}9";?5?E§?ﬁiﬁ’[‘§ o AN BT ORI B R (AR TV ES Fiﬂﬁjﬂﬂlﬂﬂ 65% > [[AEEE!
%?V?ﬂﬁjﬂfﬁ'?'l ’ f‘?ﬂé@[”ﬂjﬂﬂ ’ ?Eqﬁ%%l’?ﬁj?l P VTR c‘-’ﬁ%’,ﬁ’b (retroperitoneal fat) &l
SR ﬁl‘ﬁf‘\%ﬁﬂﬁ“ﬁ (p<0.05) - EE'J%?' ﬁfﬂ%ﬁ%é NP e SR A B Y B EVHZVJU;‘EFW 55% > ﬁ'?'}’jf{‘\ﬂﬂﬁj‘df
T RS AR (PR > G9EL 60% (p<0.05) e ﬁ!ﬁiﬁ@f‘%ﬁﬂ* =L 7 HIEEF ST E TG A

K SYHIEE C AT SPATPY 1.64 ¥ ~ 2.2 [# (p<0.05) ﬂ“*?@%”f"ﬁﬁj«"ﬁj’% » JENER QB R (R T o

FIAE - a- PTG P[Pl BR LT BT I o T GSH £ RIS TSR (R I A R
AR U B BRI BRARE S P RYSY TBARS =2 GSH B! > B (X - R (p<0.05) -
catalase ~ SOD = GPx = A& 7 154 T O 718 AR ﬁ?ﬁéﬁﬁﬂ:ﬁﬁf  TBARS El‘?ﬁ%wgg aconitase [
?ﬁlit%g% liﬁﬁﬁﬁbﬂﬂ » Pl [T D catalase ?F([‘IE&?EE'—E'@TE'I (I'] western blot 57 #7) FEE #| FI'J o FELL
- ﬁaﬁﬁ LT AR T PSS TG F, B R SRR L*ﬁsri%\?ﬁ@%‘r#ﬁ%iﬁ@ﬁ Eﬁaﬁ;fj
BH - PEER AL 6 JEEEE R TAE T S EFVERN o (PR T SR R (R A A @ R R B
NE T3 TBARS » 7] catalase AR E! » P2 RRINLALR o 1 Vg o il e B P9l v o R ﬁﬁ‘j °
%FA%%J S i I A B 7= L = ==

| il 7

U PEABETR P

SRR OHR1 (1 25% G50 00 ¢ GO% T BES BURR) rsal B 8 Lfoisid » 7 < Ay
EPERE (metabolic syndrome ) EVER > o7 i, 2 © - (hyperinsulinemia) ~ 4 (hyperlipidemia) =
i perension (TGN Y - BIRUROAAIS - IS 0
&Jﬁ‘aﬁ 4 éfaﬁflﬁ%ﬁ]u LN FIEJ’PTg » JEHI S 4 TSy (oxidative stress) EJ%% ) fﬁﬁﬂﬁfjﬁ' ﬁ%‘?ﬁfjﬁﬁ? mﬁﬁfﬂﬁlﬂ
F‘)’F’EPJ% (*E] 1379 (Bar-On & Stein, 1968; Reed et al., 2000) -
Fﬂﬁﬁﬁﬁﬂ%_&ﬁ fEx]s (oxidative stress)

Faure =54 (1997) #*]2 %Ji%'l@ Wistar 7%= AEL 3’“‘[:‘*"@[%\‘% ARl 6 Vi Eﬁ’?é@ | TG e A= I
P 754/4%?_?1%; % E - [/ TBARS % GSSG/GSH P8 - » o fifi & B 5 SRS pAd s i
SV CuZn-SOD Y LS 617 33% » Se-GPx T » oy BRI 73555 [~y 5 I
7o 20 ]ﬁ%;fi P L R A R R (ST TBARS % GSSG/GSH P » [l i3 Cu,Zn-
SOD ¥l + [F1 ] YA PIRTE TG » A7 e Aisst S Bl S F LR e (S
Toe MRS [ P> Cavarape ETEFH (2001) fR A Wistar ZE[ESEL (HIED 200-220g ) Y
(fructose ) G| - PHEFIFREEN 60% - B3% 2 il - URRAD SRS [“ sk IV mRNA F’ﬁé'u%‘&
?Eﬁ“’ﬁ" E > BEE [RE [ < BT catalase mRNA » ' L{%J?ﬁﬁﬁ’%’é’i‘é PN | 2R (48558 5 1) Cu,Zn-SOD mRNA
R B[R [ > AIRERR T ops < Jigr 1 > A AT T EAE R AT L[ B TR [R5, » JAREE R B o phit
BaP[ [ 1 ﬁﬁ?&%‘?ﬁ% TRV~ SRS & R A E'JZ*E ’ ﬁﬁ e RLifLE [~ SOD ~ GPx = catalase [k I
'%g‘glf!]ilfl’ﬁ[“;‘/ — (O’Dell, B.L. 1993 ) -




Busserolles Z725H 7| 3 %255’ Wistar Fﬁ’{,f,gg izl JE,‘%@ BRI 27 o gETTEE Dbk s o Bl T
B TBARS & #| I%IE' E ﬂﬁ s i f ERMEL OB B R (R AU HSEE A S NOx
( nitrite+nitrate ’j%ﬂa 4t ; L '}'%ﬁigiﬁgg% [ (%~ E g%ﬁu[ﬁl o S WET Cu,Zn-SOD [k 1EEH
EA = mRNA [JE_I f | Mn-SOD (% u;[:?H’ DI GPXEle catalase fiVf#isk ifllifﬁi rnKFIA Hl
T TR = L\ﬁélﬁﬁ ) @i&iﬁ*‘ @ (Busserolles et al., 2002a,b) -
flir) ﬁﬁ*ﬁw%ﬂﬁﬁﬂ’nﬁﬁwwﬁéﬁfﬁﬁf AR [y e
2 (Busserolles et al., 2002¢c) - jfijffeds (“[=k 1~ '] Cu, Zn-SOD Ef% T Fﬂ‘iﬁ?“’f’@{,’% [MES] > B
Y i B EPt‘JJ%[FJEILJiE ;’*ﬂﬁi«@%" (biosenser) Cu, Zn-SOD FA | RS HA R B wga <y [[i
Eﬁﬁﬂ J (it CuF{l Zn > Cu fEAH {1 > Zn PHEH [H AV (coactlve or cocatalytic role) » AF IE{%@E}
MFSEE Cu,Zn-SOD 71 ™ [ o (H By S TR %ﬁn ER ' fC 2 IR I Y (post- translatlonal
level ) M%“E?%i SIE [LIF“ Cu,Zn-SOD 3 ,Ifkr{ Bl B %}{JiiEJEILJﬁJﬁ:‘IfE?‘F'I?F@ (Taylor et al., 1988 ; Chung et
al., 1988) )f:b W H,0, ﬁ?]ﬁl@% u, Zn SOD [V Zn 5 Q b F[ » [ {55} superoxide E Jﬂaﬁﬁﬁ Ju “Jﬁ“ii“EH
£ [ histidine hgandj T’E Cu [l B§|%f§iif S (Sampson and Beckman, 2001 ) - I f[1 Cu 7 [HRARE H5)
iFﬁiﬁ, felf e < (Lynch and Colén ,2006) —*JE"FJ PHERER S AT OS] FH A J[ﬁr’ﬁzg Cu,Zn-SOD mRNA )
T@EUH ZRE NN 7) J[Ii [*PN=" C/EBPa %l (Kim et al., 1997) » PNIFEHE BN 15524 Cu,Zn-SOD %&IE[F ﬂ
@%@j’ r?ﬁ [ =i s (A rfﬂfﬂ[ A, ﬁf‘@ﬁ[‘ mRNA B2 P 18R lﬁﬁiﬁ [ZEFJ [N o
F ﬁl]bli[lﬁj%‘é }“;JiFJrr & % (pro-oxidant) FIJEJEI > HgT JD’P’“[ [Ex3 AR (ox1dat1ve stress ) - {ETRL
EW1W | (McDonald, 1995) > [ifj=iZ3 i (S [ [k & ?ﬁQW“h4lﬁif’sd%ﬁhUﬂ@ﬂ%ﬂﬁ 10 %
liiaf—‘?”’ﬁ ( Reactive oxygen speices, ROS) I fti] Eﬂ rgfi}l%f ; ’?‘73;&[ ASE (0x1dat1ve stress ) 5 |1 ;{@??}TE
[*Eﬂﬂil JL‘Q %#*@ tF% if (ESECL U ﬁ PHER LFUEE F” 7@? ELZ JEIJ“E;ﬂiF” E“ﬁlﬁ Ei
Lﬂﬁ*ﬁz?ﬂl’“ ] El;/;n [~ f'f' ; pIot ﬁ?ﬂ{ﬂfi EED NIHE:H%%;JB% ) 71‘ p H ErEFR A (S
fuf~ E) EJ/%“”?J% iats af“lh}}ﬁﬂ 4 EFJ FVEIRET e I S TR o
iﬁﬁﬁlﬁ%—m ]%’ﬁk*m [oofs ) pUBR A=t ?s}ﬁ PEE P (30% sucrose) fU-EESPIFIEN - FIAY
AACEEFIRH P TJ\ Juda [ FARAVEYEE -

TR B3

%F%:{’ EEA lﬁéﬁ?lﬁﬁﬁ }{‘—’j 250 ﬂ.J EJ Wistar I:ﬁ’h;;\% 1%#%3 % I#?E'_F[&gjg&ﬂ [ ) CIJ%} 2N
Hi (control group, C) P~ (30% sucrose water group, S) ;ﬁﬁﬁaﬂ’“@]?ﬁ A (pair-fed sucrose group, SP) » &7
—% ' CH S5 ”’ﬁjﬂ?f’%ﬁ | &=V (ad libitum) E[WAPE}% OSBRI EE S FRTRE L o BR[ESVE 6 "Fﬁk
) el (= g T‘ﬁﬁj?ﬁ‘" (SP) » LB ﬁrﬁiﬁﬂ‘i’ 7’  APIBE EE (P )

E [ A S AL 1988 [ RLAH 1= or AU i (Sl k&= T i ATN-93G SLRGIR S g o (o0 5
ﬁ?%”ﬂﬁ) » f B PRLE S R T 'IFYE[PFE' PR~ o G TR > ST AR [TV A - AT
FA 2 8-12 /[ [l 1] CO, 2 RURRAE > 2V ’37‘2 HF”T"A AR U R CIBEEE SR VB kR
flTo lﬁ FUEG 5547 ?‘ 55 qﬂ%ﬁ[«hﬁfr EE fractlonat1on 73 L['mE'EﬂJ’?’T s SIHERTEHT S70°C o TR I o
2. g
(1) &7 . TG FEHR JﬂJ EEVHA (RANDOX, Antrim, UK) HEIDV 5 3%% Z E J3f7 > JVTEE 0.1
mL J[1 7 2 mL A6EHL IS (FI 1% pyrogallol) > 0.1 mL HCL JiL 5= > F| 916 mL 1= 5k (n-hexane) WH
V=l 5 536 > BES 03 et {0V 1 Hexane ¢ 5 mL 3 714 7%314*% E/\i’ﬁﬁ’?ﬂ' LS Bgig‘(?ﬂ &=
200 pL F"ﬁij{ 7577 \EJZJL WJ?J » it HPLC 77 Mkl o
(2) Fpis (=) - = sk M“T Psd (=553 ST PTRE S KE GSHHE'I PR (TR BT [P
T (Superoxide dismutase > Cu,Zn-SOD) (Flohe & Otting, 1984 ) '~ i [~ &7 (#4755 » Catalase) (Aebi,
H., 1984) =24 PPt T4 [~ (Glutathione peroxidase © GPx)[#3k1f % (Paglia& Valentine, 1967) -
(3) & (“‘f%%’?‘ﬁﬂ@jﬁ’? : ﬁF’ﬁiﬁi f“‘?‘F'[?ffJTBARSZE[J’JC : q“’ﬁiﬁ}?x ]'"‘E%l]‘ ) F’Tﬁ:é MDA (malondialdehyde) -
157+ MDA #7522 75 <" TBA(thiobarbituric acid)ad 7} 755 #5757 “ITBARS ( thiobarbituric acid reactive
substance ) ZE‘[J-LTBARS:E Y El s |*%’§F,W1H$n| A 'JTMP (1,1,3,3-tetramethoxypropane )
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(4) Pesa [“FER V &f R34 P H iR (western blot) &/ 73 Pl -

(5) FFSTHT + RS NS JFgl:ﬂ = R (Mean + SD) F o j’}ﬁ?@@%&v Fzﬁ "ﬁ o I
Duncan’s Multiple Range test qéﬁ%t“ﬁ”)%ﬁ' e EAE A BV B ’}{"’%E'% £ }< i
0.05; ﬁ'[?fj‘l‘ikﬁ Pearson correlation 73 7 f | TEARET 73 7[“T|’Fl | SAS il f 7 qiﬂl‘f o

._
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=~ ESNN (R #A2)
PR R AR P IR B PVERIE E wﬁ*qwﬁ?¥iﬁﬂﬁ”$ﬂﬁ[’ JHETEEE R RS BEIRE
BTV B RS (5 » SR IRI65% » (ISR v ',5[ ’ 1*?%'?%'1%?”“” [P [ € kit
Wﬁ@?J%fﬂﬁ“”<wv> BRI BV mﬁjvwx% ﬁ#méﬁ%’ﬂ CEIREE e
%‘%J ﬁﬁ'wﬁﬁ“l% T ﬁ?%ﬂ EA 15‘%‘;[ B [ E P RAT > 39E560% (p<0.05)
AL ELEN W RBALEE B2 o PR Hﬂ VOt o RHTRC VAT A ELBISER AL - bR
PL*;I%”FE.' IR TS (retroperltoneal fat) £ > BiE F‘i‘iﬁfﬂ“”ﬁ'%% (p<0.05) > A3 #E‘tf;[ Bl 'Jﬁ E2N
u{rl33% (p=0. 05) J QF (EP) £, LI—%I%J pic J\fj'ﬁj’ﬁ e (SP{['J) & gm Vgt F"’F‘Ejj\rl”\%&%] | 58 [%[EE)’]‘/\
FUPIRGAE - R B /?“’%\%ﬁﬁ‘a:mg%g%iﬁﬁj (p<0.05) » [lSSPA B ET [ 17 H PR ﬁ”pm% - R
P frﬁ'tﬁﬁ J ’Eﬁ‘r%ﬁ'% C I BB B I AT RS L PR Bl HERE R

M AL R SR IR 0 A Fﬁip@ﬁ%
lipogenesis) » A7l JAEHFEG '“'IQP%E?%’ Srop
1 BR AP LA S EURE - lEIEE  SEEVE M GRPRF]| P | 35S PRy a
C S SP
n 8 8 8
Initial body weight (g/rat) 278 £ 74 278 £ 74 278 +£ 74
Final body weight (g/rat) 496 + 404 504 + 234 308 + 590
Total caloric intake (Kcal) 4487 + 2604 4750 + 2394 2492 + 5204
Feed efficiency 19.1 £2.5¢ 30.9 +£5.0¢4 3.5+8.24

1. Each value represents Mean +S.D.

2. Values not sharing the same superscript letters in the same horizontal row are significantly different from on
another by Duncan's Multiple Range Test (p<0.05)

3. Feed efficiency = Body weight gain (g) / Food intake (g)



H2 BEAR LA B AR B AR B

C S SP
(g
n 8 8 8
Liver 13.3+2.14 14.3 +0.89 8.37 +2.46D
Kidney 3.26 +0.344 3.06 + 0.344 22140380
Heart 1.29 + 0.08¢ 1.34 + 0.09¢ 0.86 +0.130
Brain 1.80 +0.184 1.92 + 0.09¢ 1.85+0.104
epididylmal fat pad (EP) 11.4 +3.24 10.3 + 1.64 2.96+2.110
retroperitoneal fat (RE) 12.7+22b 17.2+4.34 2.7+2.0¢
WAT# 24.1 +4.84 27.5+4.84 6.0 + 4.0b
Relative tissue weight (%)
[ tissue weight (g) / body weight (g) ]

Liver 2.74+0.274 2.92+0.124 2.78 +0.344
Kidney 0.68 + 0.050 0.62 + 0.06¢ 0.75 +0.03¢
Heart 0.27 +0.010 0.27 £ 0.020 0.29 + 0.02¢
Brain 0.37+0.040 0.39 +0.030 0.64 +0.134
epididylmal fat pad (EP) 2.33+0474 2.09 +0.264 0.93 +0.520
retroperitoneal fat (RE) 2.64 +0.42b 3.5+0.814 0.81+0.51¢
WATH# 4.98 + 0.699 5.59 4 0.844 1.84 +£0.970

1. Each value represents Mean +S.D.

2. Values not sharing the same superscript letters in the same horizontal row are significantly different from on another
by Duncan's Multiple Range Test (p<0.05)

3.H[ “L"I’TF'[ 75 ( White adipose tissue, WAT ) f 1 (epididylmal fat pad ) + ﬁ%ﬁiqﬁ (retroperitoneal fat )

~ ”"ﬁzﬁ'%?ﬁ’fﬂ (%3)

TR A U RIEORR PRV B T S PR DEERE AR A 5‘34} It 7%*? R PO > 37 F*J
ﬁlﬂmﬁ 64% (»<0.05) » H”F“@i[l” NE= @f{f” I[F;Eigﬁﬁ 4%; i_;f}i? “|< g £ u)’gﬂﬂjj;’ﬁg , J'%[%&L Hics I:QFJ;}I
S HE (a-% ) | a@ » IR I R e TITETGL 0 | MR (S 4 FEd RE
IR A EJ%/ Vg e TR a@?ﬁlﬁa%dfﬁo " '/%GSH%‘*FIM%EIW@F,[%‘ SR s v S E

P TR AT Tcatalase SODZEGPx[H 1435 T b A8 A LAY -
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C S SP
n 8 8 8

Hemoglobin (mmol/L) 16.7+1.74 16.6 +£1.24 16.3+2.74
Serum

TG (mmol/L) 1.07 £ 0310 1.75 + 0.344 0.80 + 0.230

a-tocopherol (umol/L) 11.3 +3.64 7.7 +2.0b 6.5+ 3.4b

a-tocopherol/TG ratio (umol/mmol) 10.9 + 3.64 45+1.4b 8.4+334

GSH (mmol/L) 0.64 +0.134 0.61+0.114 0.64 +0.174

Alkaline phosphatase activity (U/L) 60.0 + 6.49 63.1+11.92 72.1+16.74
RBC

Catalase activity (k/umol Hb) 1.25+0.914 1.08 £0.354 1.28 £0.704

SOD activity (unit/umol Hb) 67.4+11.14 66.6 £7.24 71.4+10.94

Glutathione peroxidase activity 2.55+0220 253+ 0359 2.49 = 0,344

(unit/umol Hb)

1. Each value represents Mean +S.D.

2. Values not sharing the same superscript letters in the same horizontal row are significantly different from on
another by Duncan's Multiple Range Test (p<0.05)
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%I%ﬁ'ﬁfaﬁffﬁ (#4)
TR BRARET EﬁfagTBARS‘;‘”GS
FEPESRIG I T ORI ER A PRYR 5 RS

m

£ EL

1Bl (5 [So-F TIPS (p<0.05) - catalase SODE‘HtGPX
]Lé \rTr' I/TBAR@*ﬂ&?&}acomtaseﬁii [[5'15173? [EUJ‘/‘?‘ZLﬁ‘U

LJ

TR Vcatalasefp [fktji;jg-f VEL (I'] western blotyj 1) JF:J%@%#‘[EJ ) = bﬁiﬁ;‘ﬁdﬁ s o E ’”JWEJ IB*L?LFI
FJEE (Sapard - yf?%%‘ [~ FRG Y —ERLE T 'ﬁliﬁw PSR A R AL TR TR I e Pl
o GIRE ST il B S PR
Fo4 BB NASE ST TBARS - s ™ SRR PR
C S SP
n 8 8 8
TBARS (umol/g liver) 24.1+3.64 22.1+2.04b 18.8 +4.80
Mltochqndrlal aconitase acitivity 509+ 3.00 4.46 + 1.84b 3504110
(unit/mg mitochondrial protein)
Antioxidative molecular
GSH (mmol/g liver) 3.53+1.104 3.73 £ 0.699 4.01 £0.524
a-tocopherol (umol/ g liver) 15.0 +3.44 11.6+1.80 8.1+1.7¢
Antioxidative enzyme
Catalase activity (k/umol Hb) 0.67 +0.130 0.67+0.110 0.87+0.114
Catalase protein abundance 1.42 +0.384b 1.18 0350 1.98 + 0,834
(catalase/f-actin)
SOD activity (unit/umol Hb) 17.1£2.449 17.8 +£2.14 18.1£2.1¢
Glutathione peroxidase activity 0.64 +0.10¢ 0.67 +0.10¢ 0.67 + 0.03¢

(unit/umol Hb)




1. Each value represents Mean +S.D.
2. Values not sharing the same superscript letters in the same horizontal row are significantly
different from one another by Duncan's Multiple Range Test (p<0.05)

Tl

Pl GR AR PN BT E TG ﬁfﬁ?g‘ﬂq&ﬂ?&f N IE?JE' ’ [l—%ﬁgﬁ—’?;{ﬁ*[ﬂqﬁﬁq"@’ri S E (R o PER A

6 ﬂ%ﬁ%%[h? % E Eiﬁ}l{ﬁd ’ lgT N7 SRR = < = S A ﬁiﬁf@% Xl%q\éﬁ?‘g"%l T
TBARS > 171 catalase F< R El > [Pl B LA [0 ﬂ lh@gl'ﬂ[rrjﬁ I”WWEH BRI R E’*ﬂ‘ °

e P
L G E ety “WF‘*?HF J*FE'EF:J o FHE (REEARISR CNO725) SEqhel » ipssf
Ik - R e rL;I“ gl G PRI R o e S SRR AP
A GRS Jﬁﬁ&’ﬁ;&* > HIR ST |

2YI R

Aebi, H. (1984) Catalase in vitro. Methods of Enzymatic Analysis. 3:273-286. Academic Press, New York.

Bar-On, H. and Stein, Y. (1968) Effect of glucose and fructose administration on lipid metabolism in the rat. J. Nutr. 94:
95-105.

Belay, A., Ota, Y., Miyakawa, K., Shimamatsu, H. ( 1993 ) Current knowledge on potential health benefits of
Spirulina. J. Appl. Phycol. 5: 235-241

Busserolles, J., Rock, E., Gueux, E. Mazur, A., Grolier, P. and Rayssiguier, Y. (2002a) Short-term consumption of a
high-sucrose diet has a pro-oxidant effect in rats. Br. J. Nutr. 87 :337-42.

Busserolles, J., Zimowska, W., Rock, E., Rayssiguier, Y. and Mazur, A. (2002b) Rats fed a high sucrose diet have
altered heart antioxidant enzyme activity and gene expression. Life Sci. 71: 1303-1312.

Busserolles, J., Mazur, A., Gueux, E., Rock, E. and Rayssiguier, Y. (2002c) Metabolic syndrome in the rat: females are
protected against the pro-oxidant effect of a high sucrose diet. Exp. Biol. Med. 227: 837-842.

Cavarape, A., Feletto, F., Mercuri, F., Quagliaro, L. and Damante, G. (2001) High-fructose diet decrease catalase
mRNA levels in rat tissues. J. Endocrinol. Invest. 24: 838-845.

Chung, K., Romero, N., Tinker, K., Keen, C. L., Amemiya, K. and Rucker, R. (1988) Role of copper in the regulation
and accumulation of superoxide dismutase and metallothionein in rat liver. J. Nutr. 118 : 859-864.

Faure, P., Rossini, E., Lafond, J. L., Richard, M. J., Favier, A. and Halimi, S. (1997) Vitamin E improves the free
radical defense system potential and insulin sensitivity of rats fed high fructose diets. J. Nutr. 127: 103-107.

Flohe, L. and Otting, F. (1984) Superoxide dismutase assays. Methods Enzymol. 105: 93-105.

Kim, Y. H,, Yoo, H. Y., Chang, M. S., Jung, G. and Rho, H. M. (1997) C/EBP alpha is a major activator for the
transcription of rat Cu/Zn superoxide dismutase gene in liver cell. FEBS Lett. 401: 267-270.

Lynch, S. M. and Colén, W. (2006) Dominant role of copper in the kinetic stability of Cu/Zn superoxide dismutase.
Biochem. Biophys. Res. Commun. 340 : 457-461.

McDonald, R. B. (1995) Influence of dietary sucrose on biological aging. Am. J. Clin. Nutr. 128 : 1442-1449.

O'Dell, B. L. (1993) Fructose and mineral metabolism. Am. J. Clin. Nutr. 58(5 Suppl): 771S-778S.

Paglia, D. E. and Valentine, W. N. (1967) Studies on the quantitative and qualitative characterization of erythrocyte
glutathione peroxidase. J. Lab. Clin. Med. 70: 158-169.

Reed, M. J., Meszaros, K., Entes, L. J., Claypool, M. D., Pinkett, J. G., Gadbois, T. M. and Reaven, G. M. (2000) A
new rat model of type 2 diabetes: the fat-fed, streptozotocin-treated rat. Metabolism 49: 1390-1394.

Rose, 1. A. and O’Connell, E. L. (1967) Mechanism of aconitase action. I. The hydrogen transfer reaction. J. Biol.
Chem. 242: 1870-1879.

Sampson, J. B. and Beckman, J. S. (2001) Hydrogen peroxide damages the zinc-binging site of zinc-deficient Cu, Zn
superoxide dismutase. Arch. Biochem. Biophy. 392 : 8-13.



Schosinsky, K. H., Lehmann, H. P. and Beeler, M. F. (1974) Measurement of Ceruloplasmin from Its Oxidase Activity
in Serum by Use of 0-Dianisdine Dihydrochloride. Clin. Chem. 20: 1556-1563.

Taylor, C. G, Bettger, W. J., Bray, T. M. (1988) Effect of dietary zinc or copper deficiency on the primary free radical
defense system in rats. J. Nutr. 118:613-62100.



