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FEMFTHENE AEEEERE RS AT E N EREI I B A R AR E AR R
Wistar L RERTAIESIFE () ~ #EAGH (30% sucrose water, S) YEBIEIEAE (SP) © & T3 IV IR SR I -
STATIE L RAGIEETBARS ~ LA P HEERE!M - SR AR R AR E - RREEIGE
HEEHSREAEE - EEREEHEE ST  SPHMARHFINEREHRATS% - LIREE - HEEE
E(E - WARKEAEFRIE ZE s (T6JHS - 2 BIRBCHBESPAEL 6415 ~ 2205 - ILEIERIETrEE -
TERFAE » BT S ST/ TG LSRR IR A AR T MEGSHE EHEATMERTIA
EEEISE = FREE TR - TR RE N HE R E R BaE 5 I2EY - SPALZ TBARSEEE KAIE
HIEE > catalase/HREEE BB BHEET S LERESBELE - B B e BEE g nEIGEEHE
SEfe CEREly - RSB E R S AER - EE SRS - (BB AR E
R [REEERAATES - IFIRTBARS - 18 lcatalase RIE & - BEAKIR IS E rf U B BRI R
& MERHMELHE RN =RAEERTES L -

REEEAD | mEEEAR - [RE - FLEkEEE - AE
AlS
EREEREE =L

SRR R S YR R I L e A R B LA - A UMERRE (metabolic
syndrome ) Z5GEHR - EFE S BEE BELE (hyperinsulinemia)~ &[S (hyperlipidemia) B{& M (hypertension)®? -
Fk PRI 30%ENE - SRR A ] DI L B0 H ) B AR RBHERRE NI R B iR B
T AIERRAATIENYIE T S BT SRR A - TE A I RE SRR S LB )
(oxidative stress)F =8/ -

SERAES (LB ] (oxidative stress)

Faure ££250 FIFF 2 FiHEy Wistar RS, » (T EREER ¢ 8 » 3585 16 MERBEERET > ~
FEMFHAEF B {2 TBARS B GI3CG/GSH [LEFF [ - HlES ERFE T - iR E | fLERe
Cu,Zn-SOD {HERREE FET 33% - Se-GPx FZEE » RS RERAEERAEELENFS RN 20
= B LI ERS AN AT (EMEE TBARS B GSSG/GSH (13K [RIEALIIERK Cu,Zn-SOD #5114 -
ERFEIIEEYELE TG - £t ® E BT LS ERF RS HErRE DmEEa e - Sk
S » Cavarape 2B & Wistar VA, (FBE 200-220) ERME (fructose) 8T8} RBELLAIE
HaEhE 00% v B 2 EEET  BEERELEZ mRNA 228 8 FEfEEL  BEEEEFRE GE
B9 catalase mRNA - A PySEEAAEARE 18 2B ¢ 177 Cu.Zn-SOD mRNA FAHHE S8R (E - HEEEE T
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P L - SIS R S SRS RNIE LROE R - DR R - 6
SRR E TR S » SETTAE MR TR LBER SOD - GPx 2 cataluse BEREMMBMEE L —O -

Busserolles A 3 ABHEES| Wistar SR/AE » SILLBIRERERTR) 2 38 » SESRILEE - AR - 0B - FOIO
B TBARS SEEFT FFIRIEET 5.2 4895 MAHE/E T & STE1615 4R R AEE 2 8 NOX nitrite nitrate
SR AR SIS REEA S - LIEADIE CuZn SOD BESELEE TI% - A mRNA
ERAFERT T Mn-SOD (FF{EARIED ) - GPx ¥ catalase GUBEIETE PEEE mRNA HIT S8 » 1 E 0 0RH
A T - SRR .

Ll R R R RIS AR R S SR R R - T ARSI SR
B0 FEALELBEE TR Cu, Zn-SOD BERTE(: FHEREERILAILIET « REr TR AIEAR LB &
VIR biosenser ) - FATHHEARETIR T L 741 E AL CuZn-SOD mRNA » HE RSB R
A B C/RBPo 32 » BRI LB 0§85 Cuzn-SOD AR TAEEMIEER 151y ) SIS 1SS T4
T ) o EEI mRNA BERESEE  EREREAEES -

BB B T SR + AR T © IR AR ARES (RR) 4
TSR BRI ROER - Cao S5 VR 6 58 KA Tischer 344 KB - S48 FHIHIILL C0%IRLR -
% 7-18 (69 S0 AR B SRR SIS S R AR 0 - A BRSO - S 8 SIS SRR low-calorie
diet, L.CD) ZiREBEL M IERY LB DR RS R S SR 575 R
RSIBRECR T - BEE - BEERIIAE, AN ST TR R SRR
HOREIE » BRETIREEREK (30% suorose) AU RBEIES » FIRR BREIBEE KRR ARNTE
BB EERBRRERE B SR THAGE (Rt - BUENE SRR T ERNER
ERE - RRBASSOBETE -

FREE T

L BB BT A EEYEE: - HREE 250 TR 67 SE)HY Wistar [T R AE, - EIE 3 Rk IREEERAE
R R EFETEEIFE (control group, C) ~ #E7KEH (30% sucrose water group, S) SEBEA R SR (pair-fed
sucrose group, SP) - FRAE 8 & 0 C fo 5 REEIRIER/E BT (ad libitum) - FVEREKET A BB IRE
REFEA  EREREERE - FLRMERST TR HEEH (5P) - HEARERIEE R - KAl
WL T ( BhERD - Hag7EEiE S REeTE U EE R o R EREXE - S 2fEH1E AIN-930
SRR EIERE TR (RPN EETE ) - Ae R RERMEEEREERL - e 7R - ol
i FHRRITS LR TFRT - BEERTEE R 8-12 /DELL CO, =2 R85 - TUIn e Eaam: « TP - B9 L0
f8 - BRI AR ISR E TRE - IVER ATEE S  HEE@ o B E XI5E - #1T fractionation
HFIEE - aEEERER 70T - HEERER T -

2. BERBOE

(1) M#Es7A7 © TG SERATEARR (RANDOX, Antrim, UK ) &< @ #E£3 B 7747 - EUMAE 0.1 mL
IOA 2mL AZEHERE (5 1% pyrogallol) » 0.1 mL HCL ES195 » Sl 6 mL IECE (n-hexane) BITIR
B B Lo/ o I L Hexane @ 5 mL TG HREZE  IREEEZ= T ZERETE] - S@I0A 200
UL FPEFISREEY o M HPLCE e S -
IHPLC AH0A0T
HITACHI L-2130 pump ; HITACHI 1L-2200 autosampler ; HITACHI 1.-2480 FL detector
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Column: Mightysil RP-18 GP 250-4 6(5um) column ; Flow rate 1 mL/min ; Mobile phase : Pure methanol;
Injection volume : 20 ul. ; £ %/EE Excitation 285 nm/ Emission 330 nm
(2) EiEEEmssr 19 #HZE TBARSE 0.1 mL homogenate 7j0 A 0.1 mL 10% TCA {Trichloroacetic acid) »
B4 10000 xg B+ 10 min BY_E7EHE » 4787 TBARS » BV EFEYR 0.1 mL AOA 0.01 mL 0.2% BHT & 0.2 mL
0.4%TBA » IBEHRICA SOTAGE 1 ANEF » AGBZ2GE A 1R ElliE LA 0.5 mL isobutanol ¥ 10 7 » 4
3500 rpm.#: (> 10 min» B¢ & 0.2 mL 15 Ex 515 nm/ Em 550 nm (B$2£8055:FLx 800) [FEF 2L 1 mM TMP
standard (1,1.3.3-tetra-methosy propanl » Sigma - T1642)FFIFREE - /5 R AL BEEEHE - £E5E0L
nmol/g of tissue Fs -

(3) BrlgdnE b T EERT a7 ITEERD - GSHEE | A BRI S
g (Superoxide dismutase * Cu,Zn-SOD) ~ @S L & (FHEE - Catalase) BIZAMH SRS /LEF (Glutathione
peroxidase + GPX)EEZETH: -

- GSH 99 @ FyAT RALINEE FEYE 0.1 mL g 1.4 mL Tris-Buffer » A1 0.1 mL 0.01M DTNB - 82448
ES 58RI 2 nm i = OB IE - CEE SRR S E AR LIRE - s Ll pmol/g of Liver 2 pmol/g of
Hb FmGSHERE -

-sop 7 T% 1 mL 5 mM Xanthine solution + fjI A 0.024 g cytochrome C + L[ 50 mM Potassium phosphate
buffer - pH7.8 (5 1 mM EDTAYEEF] 100 mL » £UEL reagent mixture » I7 2.9 mL, reagent mixture + Ji
A 0.1 mL Xanthine oxidase » 1A 0.01 mL PMS + £ £ 550 nm 37T time scanning 3 474% © ZH#L
xanthine oxidase B[ AR » EEEIR S EEIEZEMER: 0.025/min [ - Bl ETRSLHIE - SOD JFHE
A1 unit=rE 550nm 256 T+ 8 0.025/min FEEHCERE —PrBE= S - PEIFEFRRR unitmg of
PMS protein

- Catalase “@:T7 0.01 mL PMS JA 2.99 mL, 10 mM HyOa 58250 (5] ODagg o 2 43280 G118 27 [ (IR EE
T & catalase {H%E - #5211 kWmg of PMS protein #or »

- GPx ) ¢ 1Y 0.59 mL 50 mM Potassium phosphate buffer » pH7.0 (% 1 mM EDTA 5 1 mMNaly) » JiA
0.1mL 2 mMNADPH -~ 0.1 mL 12 mM GSH + 0.1 mL 10 unit/mL Glutathione reductase » ZEJ[ A 0.01 mL
PMS - RSB ERIE FEE 3 58 JIASZE 0.1 mL 0.882 mM H,0, + 78 NADPH 7 ODj0 a3 55
HFUME R EHEETR GPx B - HI#5 Se-dependent GPx {1 - FRIFMERRR unit/mg of PMS3
protein =

- Mitochondrial aconitase activity @0): ph 1 mL HERE A FY] R ES) ¢ 0.5 M Tris-buffer (pH 8002
mL ~ 10 mM MgCl, 0.1 mL ~ 10 mM citrate 0.1 mL ~ 10 mM NADP" + 10 units / mL isocitrate
dehydrogenase ~ 707k 0.4 mL Refgsn 200l » JREMERY 3TCAGENIE S i - iR NETH - &
VAR RGESIEE RE IR 4 370 1R TREAATHE] OD s am 5 T E L BHliHE - LI NADPH
ST FFS 6.2 mM em™ HERIAREE aconitase BEFRIFEE -

(4 catalase B B 4T © LIFE FEIFIE (western blot ) T34 » LL P-actin FFIFEMES. « Sl TE HEK
AR TEZEOESF - TGEE (15ug) PMS EHERE 150 fﬂ%ﬁETL)\ SDS-PAGE #/TEHEE
oo #7365 i VTR MRz semi-dry MEEI Y Amersham) L 65 ZE5RRILETEERT 50 23 -
HIZHE © PVDE R0 A NET £ 4°C ZIERME - B THREER - RA @Jﬁ% NET » N\ catalase —#fdiL
EETE=IE T RIE | /M - LAPBST ¥R 3 X 8RS o > WIIAROHSZE=E T RIE L /bR LAPBST
SR EBRS o B 2 mL 2 E&E|(Western Lightning Plus Chemiluminescence Reagent) ZIE 1 7338
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% o BNAIEEFrRERY ~ BF - FH A BRE RIS R AL UVP SR R E |77 » 55520 catalase/B-actin
FEftE RS

(5) MEEtatr @ ERAERIS LI IEEE RS (Mean + SD) 2o > FefEFREEEE F RS itk » 12l Duncan’s
Multiple Range test ZFEE-SHUB TR AT Z= RS BEN: » SEEE/GERES p<0.05 5 LR
Pearson correlation 7347 « BIGHIST LIS TEERET 4 -

N

— - ERIRT (R 312D

BEESEEAE - WFFrr - AR EE IR E - BRSSO ER - dER A
FHENERERE - BESRIA6s% - ERMREFETEERRIANE - RIS - MREET L
MR TREACH BB (SPAT ) ARV E BIEHIRESS% - HERIRERE - 5 BRERARBERE -
fEREYE TR HRTER - AHIEEEE R EMRHL - #9R60% (p<0.05) -

MRS B AR EE L2 - bR T RRIEDGIEA. 24 - AR R E S B RIRE AT & - Wk
BRAETE IR AR (BT (retroperitoneal fat) & » BETHIERIME35% (p<0.05) » #SHEHE R SR
33% (p<005) - BISERE (EP) MILHRL - WAHE B/ (SPAL) BRI Y ATEHLSRE B398 MR
AL B LRI AR EREEE R (p<0.05) » HAASPALREE H A HMATALAT60% » BEEL MERES
BUNBIEERSE - NG SeERRAESREE RS MPERT B ESRERTE - BEE
BB - HEE KRR ESE LR MU EIEE AT rE (lipogenesis ) - FTLIRREER:
HEfREEREEE -

F 1 HEREERRNAERE - RYEINE - WAE R ReEnRE

C 3 SP
n 8 8 8
Tnitial body weight  (g/rat) 278 + 74 278 + 74 278+ 74
Final body weight (g/rat) 496 + 404 504 + 234 308+ 500
Total food intake (g/rat) 1136 + 664 741 = 1020 631 + 1320
Total caloric intake (Kcal) 4487 + 2604 4750 + 2394 2492 + 5204
Feed efficiency (%2) 19.1£2.5¢ 309+ 5.04 3.5+82¢

1. Each value represents mean +3.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)

3. Feed efficiency (%) = Body weight gain (g) / Food intake (g) x 100
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2 BEFKEREH AR - E L BEES CEERENEENTE

C S SP
n 8 8 8
Tissue weight (g)
Liver (g) 133+2.14 1430849 837+ 2460
Kidney (g 3.26+£0.342 3.06 £ 0.344 221 £0380
Heart (g) 1.20 4+ 0.08¢ 1.34+0.099 0.86+0.130
Brain (g) 1.80+0.18¢ 1.92 £0.094 1.85+0.104
epididylmal fat pad (EP) (g)  11.4+324 103+£1.64 296+2110
retroperitoneal fat (RE) (g) 127+22b 17.2+434 27£20¢
WAT* (g) 241 £4.389 27514384 6.0+ 400
Relative tissue weight*( %)
Liver (%) 2.74+027¢ 2.92+0.12¢ 278+ 0344
Kidney (%) 0.68 + 0,050 0.62 + 0.06¢ 0.75+0.034
Heart (%) 0.27+0.012 0.27 + 0,020 029+ 0.024
Brain (%) 0,37+ 0.040 0.39+0.03° 06440130
epididylmal fat pad (EP) (%0) 2.33 4 0.47¢ 2.09 +0.264 0.93 +0.520
retroperitoneal fat (RE) (%0) 2.64+ 0420 3.5+£0.814 0.81 £0.51¢
WAT# (%) 498 + 0.69¢ 5.59 £0.844 1.84+-097b

1. Each value represents mean +3.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)

3. #H B85 (White adipose tissue, WAT ) =E=285 (epididylmal fat pad) +EZ[%EE (retroperitoneal fat )

4. Relative tissue weight™ (%)= [ fissue weight (g) /body weight (z) 1 =100

— - MEAERIEIE (R3)

MALFELE =H 7 e FRES - METGEERR B S HRE B EEEEr — HAREE
BRI EMEHEERISINTCESE SIS MR TGS 2B F S sE (ERRER ) B
REMEES RAIR3AT~  SHZ METGEEREZE S FCUHESPA - [LCAHEH64% (p<0.05) » IASRELAT A ST B
£ 9 LSS ZEH RIS B EA S SRR EM B AUE - SERBEERRAE - MEEERE (o
i) BE  EHAEE SN EMMA - o EFE/TCHELIE R EEERR B E R R E T
ZZ B TTEET B LI BRI TR - MG SHEEE MR ARRE = AT 2R FIEALERTE -
AL BRcatalase ~ SODEEGP<EEFEEIT N2 KR HR 2 rT E -

FEE R T IS RS RS AR ER AT EGSHS 2 » (IS WSS R R
R SRR RV ERER BN - — T EREENERERE - BROuFEE/TGEE RIS - Bk
R E RERETEREENEERE  hRFERCEEGR -
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(unitiumol Hb)

F 3 REREAKEREEECCEMEESESE
C S SP
n 8 8 8

Hemoglobin  (mmeol/L) 16.7+1.74 16.6+1.2¢ 163274
Serum

TG (mmol/L) 1.07 +0315 1.75 +0.34¢ 0.80+0.230

a-tocopherol (umolL) 11.3+3.64 771200 6.5+3.4b

a-tocopherol/TG ratio (umol/mmol) 109+ 3.64 451140 8.4+3.34

GSH (mmol/L) 0.64 £0.139 0.61+0.114 0.64+£0.17¢

Alkaline phosphatase activity (U/Z) 60.0 + 6.49 63.1+11.94 721+ 16.7¢
RBC

Catalase activity (k/umol I1b) 1.25+0.91¢ 1.08 +0.35¢ 128 4+0.704

SOD activity (unitumiol I1b) 67.4+11.19 66.6+£7.24 71.4 £ 10.99

Glutathione peroxidase activity

2.55+0.22¢ 2.53+£0.354 2.49 £0.34¢

1. Each value represents mean £3.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)

=~ FFBEFERHEE (FR4)

Mg ™ - AN R T ETBARSHEHGSHE R » BiET2Ba-EFERRE (p<0.05) - catalase ~ SODEIGPx=
FERE RSN 2R R EE » o R TR TR e E=ES BV Mo LR
U RS B C  FE R - HHAREE A BABRNER - ARSUEEES THATEEEER
TR AEHBLAEETERTEAE0EN L ATTHRBEHAMERRER @ BAREeEZREAREE

E45%  BHEEREANE - AR RIERRRERE - SEREHBNE LB EE -

PRESPHELZ TBARSELAT AR faconitase FE R TE EREE (BRI - LA MLEER Zcatalase/HEHEAEE (LA
western blot?3 47 ) PHERE TS » MRIRERESWE - AERESRSHIRA I BEREEEEE L - EImEl
B catalasoE 18 EUREFIE(E - HCE B E R A T LR S BT 2 B A BRI R R T NE-kBIE
flo ~ FEE{ECOX-2 (eyclooxygenase-2 ) BEim |t ~ WA REREALER » RRIRRAICEE LIS -

Fz 4

AR EORE A LR fr S R E TR BARS ~ &b TR Ry E
C S SP
n 8 8 8
TBARS (umol/g liver) 2414369 221+2.0ab 188 +48b
Mitochondrial aconitase acitivity
(unitimg mitochondrial protein) 59932 4.46£1.8% 35221.1°
Antioxidative moleculars
GSH (mmol/g liver) 3.53£1.104 3.73 £ 0.69¢ 401 £0.52¢
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a-tocopherol (umol/ g liver) 150+3.44 116+18b 81+1.7¢
Antioxidant enzymes

Catalase activity (k/umol Hb) 0.67+0.13 067=0.110 087=0.119
Catalase protein abundance

_ 1.42 £0.38ab 1.18+0350 198 +0.83¢

(catalase/B-actin)
SOD activity (unit/umol Hb) 17.1£2.44 17.8+£2.14 18.142.14
Glutathione peroxidase activity
0.64+£0.104 0.67+£0.104 0.67 £ 0.03¢

(unitiumol Hb)

1. Each value represents mean 5.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<0.03)

o
PR EREBEIE TR EIE TC 22 8gEEs O EJsl 2 » HAVESEKEERE e aM - HARe 7

ERERSAEES E SRR B8 M ET RS EZRE  [RegHEREEESR - iTE
TBARS » €1 catalase FIRE - IAEREIRIR AR T LURESfE RUETE - ERRASRS -

ES S|

FERAS | mESEARORE R EAEERERTE  TE (GTERST CNOT25) KRB - B
o B EBRATERC 2 0HR A 0 BHTERLUEA R - a3 E AR BEE (M RREMevRtER
RELHRH e TR > DR |

BE3R
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The effects of sucrose water and food restriction on antioxidative
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ABSTRACT

Several studies have shown that consumption of sucrose facilitates oxidative damage but the mechanisms
involved are unclear. The aim of this study was to investigate effects of sucrose water and food restriction on
antioxidative status in rats. Male Wistar rats were divided into three groups, a control group (C), 30% sucrose water-fed
groups (S) and PF group that was pair-fed to the S group with the C diet. The TBARS content, antioxidative moleculars
and associated enzymes were measured in blood and liver after 7-wks feeding. Our results showed the total food intake
was decreased significantly in S group compared with C group ( p<0.05} Tn S group, the weight of retroperitoneal fat
and serum TG (triglyceride) content were higher significantly than the other 2 groups, but a lower a-tocopherol content
in serum and liver were observed. The activities of antioxidant enzymes in RBC were not different between 3 groups.
The serum TG-raising effect was accompanied by significantly lowered w-tocopherol content, suggesting that vitamin E
depletion may facilitates oxidative damage in sucrose-fed rats. No statistical differences were observed for serum and
liver GSH level between 3 groups. However, the TBARS content was decreased significantly and increased the activity
and protein abundance of catalase (p<0.05) by food restriction treatment (SP group). In conclusion, our results showed
that high sucrose water had a detrimental effect on vitamin E status, but with specific effects on lipid metabolism. The
catalase-raising and TBARS-lowering effect in SP group were observed, suggesting that food restriction may induce a

protective defense against oxidative damage.

Key words : Sucrose water, food restriction, antioxidant enzymes, rats
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