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Abstract

Objectives : CRATAEGII FRUCTUS(113) is known as the substance which delays aging by the
antioxidant effects. The purpose of this study is to investigate the effects of CRATAEGII FRUCTUS(1
) on antioxidant enzyme activities such as Thiobarbituric acid reactive substance(TBARS), Superoxide
dismutase(SOD), Catalase(CAT), Glutathione peroxidase (GSH-px) in rat erythrocytes and blood plasma.

Methods : Sprague-Dawley rats were divided into 3 groups, Normal group (supplied enough water
and feeds only, Normal Group), D-galatose administered group(injected D-galatose 50mg/kg, 1ltime/day for
6 weeks, Control Group) and CRATAEGII FRUCTUS(11#) administered group (D-galactose 50mg/kg
and CRATAEGIT FRUCTUS(\LUZE) extracts 85.0mg/200g 1time/day for 6 weeks, SS Group). Rats were
sacrificed and TBARS, SOD, CAT, GSH-px, neutral fat and cholesterol were measured in rat
erythrocytes and blood plasma.

Results : There was no significant difference in the level of TBARS in the blood plasma between
each experimental group. Red blood cell SOD activities were significanlty different in each group. They
were significantly decreased in the Control group compared to those of Normal and there was an
increasing phenomenon in the SS group compared to the Control group.

There was a significant difference in the activities of the red blood cell - glutathione peroxides in each
group. There was a significant increase in the SS group compared to the Control group. Red blood cell

* Corresponding author : Kyung-Ho Kim, Dept. of Oriental Preventive Medicine, College of Orental Medicine.
KyungHee University. Tel : 82-2-961-0329 Fax : 32-2-959-5189 E-mail : prehan@hanmail.net

65



o) 3l ubgtel 83 7] A8 A2E(2004'3 124)

catalase activities was no significant difference in each group.
Plasma total lipid concentration was significantly different in each group. It was significantly increased in
the Control group compared with the Normal group and it was decreasing in the SS group compared to

the control group.

Plasma triglyceride was not significantly different in each group. Plasma total cholesterol and Plasma
HDL-cholesterol concentrations in the blood plasma were not significantly different in each group.

Conclusions

: According to the above results, it is considered that CRATAEGII FRUCTUS(LF) is

effective in inhibiting lipid peroxides and increasing the activities of antioxidative(anti aging) enzyme in

D-galactose induced aging rat.
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catecuic acid®} 1 9] &fEe| HiERkH: HEo
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ZY24E 9 HDL-ZH2HE BES W
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1. 8% 2 M

1) 8 9

10H¥ Sprague-Dawleyd 3 FHE +
Ak HER A0F B 2BAM AS( [F) o2
g 2d= Fey Zeo}, Fu 4E-E& FAAL
g 5067 ES 383 93T BNy
2 3 vle)¥ SEEste] stainless steel cagedll
A FHEIE L, fRe B2 AREA HEE
st

@ #4 %
2 #EEAAM  AHE  1W#E(CRATAEGH
FRUCTUS)= BEREEHREE HAiRlA FREY

A g
2 7 ik

1) BEER &%

FIERIRH ¥ §8Eo] 400£20g(12:EH)) #
S B AHEetlch BERE BEA 28
M EEAIZ SDER AFE BEHZ 24 &
AA 128669 EEEFHNormal group) ¥
D-galactose #2825 (Control group), W3 &
BHSS group) o2 Uro] & Ffell 69l &L
Estsict.

Nomal#$2 ojd EEX 3t &3 BEYHE
Bl Evre 6AM  #£osl ghasHATh
Control#2 128 ratol D-galactoseE 68
M ETHEHSY ZLE FESIh SSHS
D-galactoseZ HTHESH T Al LS
o e St

2 1t F%

EUBESHES D-galactosed [ TiESSH
v HES AHEEIich D-galactose (Sigma,
USA)E S0mg/kgel HER=Z 13)/1Y 6UEREHE
S2 rat HFEOl ETES sATh

3 kel #Ef

Wi 300g€ 5000cce] F2 FEhaAd
3,000cce} Z&iEAKeF A B oS AHEE
A 3AIF < RUBSHY 0.2im filterE
&3t 8-S rotary vacumn evaporator
(EYELA, Japam)olA WEE EHESIA. ©) 8
fEHRS -80C deep freezer(SANYO, Japan)©l
A 3 AZF BER F freezer dryer(EYELA,
Japan)2 24X17t < FigwiEste LaFE
E 520g8 A3

=

4) R xR
liEr Y 86.0meg/200g] WkS &K
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2 ffEsta) SSE A< 19 13) 68M &0
s o,

5 MRS HE

HEURT) TR EEREYS 12/ EER
N7 F diethyl ether2 RiEEAA BHRES #%
10me E5FE8E o83t LA MmEkE
Heslgdch olu] HEHEEE MWK BEES BHlEsH
7] 913} 3.8% sodium citrate &K 0.1m=E A
#E coatingdtd AHESIATH HREE MRS
g AS ksl 98] EDTA(Ethylene
Diamine Tetra Acetate)’} £°I0+E polysty-
lene EOLDEEE ot ice bathell 2073/ ik
B % mLOEREE 2,800rmpm, 4CAA 305
M EOSEES oltlEe  red blood
cellRBC)¥ m#f-e #REsta, miEs MR
EEER b =3 BBEF KES BIES 7] 9
3] -70°C deep freezer(SANYO, JAPAN)d| B
B3t

olef%¢] RBCE ice cold saline€ #insts
SEOSEEREEZ 2800rpm, 4TAA 105H =
oEslE RS M JAH KESHY
washed RBCE <4dth. o] RBCE cell®
09% NaCl %Sl #3987t 1'1°] HES
3l 50% hematocrit  suspension(RBC
suspension)- 2 YHE #% HiEMLERY EHES
HEs7) A7HA] -70C deep freezeroll B33}
Ak

6) MiThiobarbituric Acid Reactive
Substance E2
f#fEe] Thiobarbituric Acid Reactive Sub-
stance(TBARS) &8 M#f 209 1/12N #
Bt 4mee} 109 phosphotungstic acid 0.5méE
Yu 54 KES ¥ 3000rpmoiA 104
FOSESHE ERRS WEla, RS 99
BES oA hH KES. olw Aol Ik
oll FEK 2mee} thiobarbituric acid(TBA)
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reagent IkE st 2 & & 4S5 <&
3 21 95C water batholld 1AZHEQ
incubationAlZ ). 3719 n-butanol 3mE
sl Ag3] 4L F 3000pmolA 155 &=
Do Est 4L EEEK A= TBARSY =
< 1,1,4/4,-tetramethoxypropane S 1SHERIKS.
2 39 luminescence spectrometer(Perkin
Elmer, LS50)Z excitation 515nm, emission
563nmeol M EE ST
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7) Fmikxe| superoxide dismutase &t

FImIKS] superoxide dismutase(SOD) &t
2 FRIEK BREWR 2008 10mM Tris-1mM
EDTA buffer(pH 7.4) 18m=Z BEmAIZl F,
o] hemolysatedll chloroform¥ ethanol& #
"7} 5:30] HE2 THE BKS hemolysate
Bo)o] 04u] 7V8t1 vortexZ AsHAl 287
Z 4o] hemoglobin® A1 TE 7]l 280
phe ZEKE 718t RO BERSE 20,000xg,
4T 08 JmOLHEIE L& FERS
SOD #EWS WIEs 7] % BRESZE o8
stk

SOD #&M-2 xanthine®] xanthine oxidase®l
o}3) superoxideZ 43T, ©] superoxide’}
ferriccytochrome  c(Fe'')&  ferrouscyto-
chrome c(Fe')& #&IitAl7l=d olw SOD7t
s SOD7F superoxided] W&l #igste
cytochrome c9] SETGERE7F BAATE RE
g o]&3t WiEse HEES AHEI T

0.lmM EDTAE 443t 50mM phosphate
buffer(pH  7.8)°] xanthine®} cytochrome
cFe")& ¥i BaS F BT #HA &
% 2meo ot BERAK S0uE ek, AR A
Aol xanthine oxidase #WS HL&EstY 500
£ &InAA ferriceytochrome 9] &ito] #HE
He AEE 550nmellA 0% HFHoE 373
H| At olw SODe] % &l A=
& ferriccytochrome ¢ BTG-S 50% fhEste
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8) FrM¥ke| catalase ;&M

FriEke] catalase 1EMES ARMIRK BHEKS
10818} 10mM Tris-lmM EDTA buffer(pH
742 ¥imAlZl ¥ 001M phosphate buffer
(pH 702 Wfste BRFESZ ARSI
250mM KH:POs~NaOH(pH 7.0} 300u¢, 1009%
methanol 300x, 0.27% HxO» 60p4E polysty-
lene tubedl] W3 7)ol BEERES 6008 713}
of 20ColAl 2087t shaking AlF1RA] o)
dojuAl 3 F 7.8M KOH 300uLE 7}l

S 2AAY1, 342mM Pupald BRE
600uLE 7}ste] 20°CollA 1083r shakingAlZ!
% 65.2mM potassium periodateZ 3004E 7}t
slo] AAIZ ) o] & 9500xgo A 1083F &
LA EEN A spectrophotometer (DUB30, Beck-
man)E  S550nmeld  BREE WES F
formaldehyde® fREEBWK O st AL fHHE
Hifg o 2 HE ESS HESIAT

9) FIMIke| glutathione peroxidase &M

FxiMEke]  glutathione peroxidase(GSH-px)
TGS ARk SERRel 10019 Z&EKE 71t
o FRMIRE HMAIZIZ oAl EEKE o
hemolysateE St ¥ Drabkin®®¥#%-2- hemo-
lysate®t 1:19] HEZ EASIY hemog-
lobin(Hb)& cyanomethemoglobin&. 2 #ifaA]
7 F gRFEoZ AHEslgnt

Glutathione peroxidase®] J&EHERIES GSH-
px7t Bt glutathione(GSH)# HiOpol RfE
S (EAIA EBxK GSHE BEH gluta-
thione(GSSQ) 2.2 A 7111, GSSGE gluta-
thione reductase®] fFHS.Z NADPHS HE
wo} thA] SBILK GSHE Hed), olb &%
€ 1= NADPHE HE wiotA £%% 4A
%t ML NADP7I duts [REE ©]83t
%

o

Tubeo] 0.IM phosphate buffer 500,
10mM GSH 100wt, ghitahione reductase 100
e B3, BERE 100uE Hndte] 37TelA
1083} incubationA]Z] ¥ 15mM NA DPH
1000 E 2ol vhA] 382t incubationA AT o
719 wlg 37CE "9 12mM  t-butyl
hydroperoxide& 7Fsle] KfES BAtaAlzl +
spectrophotometer2  365nmollAl 0% Ao
2 383 GSH-px9] EHEE BIESH unitt
A2 Yehiuth 97104 lunite 1&E5<
1.0uM9} GSH7F H:0.9 fEHS.Z GSSHZ
ft¥le RS s}

10) B%FES EZnHE 88

% HREO EHNES 3 AHEE ARl
kel ®HEE &8-S bovine serum albumin
(Sigma) S [E#Emwos st WEstdch 2
2 20% NaxCQOs, 0.4% NaOH, 0.16% sodium
potassium tartrate, 1.09¢ sodium lauryl-
sulfate(SDS)E ®&3H= solution At 4.0%
CuS048! solution BE 100 : 1(v : V)& EAS}
o] solution C& wWEUSE BERE 500l
solution C 3mE FHinste] =iEAA 1087
WES ¥ 7] HEe REKE mEd
phenol reagent 3004E ¥o] FilolA 467
HEsA 7t 34 660nmol A spectrophoto-
meter2 H] A3 gt}

11) mgge| #8pshs, hiighs, 2aAEHE
2 HDL-Z23AHE

mife] Kpshs BEE Fringsthio® WEs)
St} M 100wl g H2SO4 2méE Fshnat
3 boiling water bathollA 1087+ jn#sted
AES|AIZ] F jce cold batholld 587 &
ARD oAl o] BEK 100uLE 3 5me
phospho-vanillin reagentZ ¥msdle 37T
water bathellA] 15%7} incubationd}e] ¥HA4A)
71 olF FidA 58 BN ¥
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spectrophotometer2 33 540nmo| A v A A
ot

mige] kfglh BEE GPO-PAPHS ol
£33 kit(FFADHE BlEstHh mife] Z4
2HE BEc BRES o|&% kit(F5AY)
g o]g3ld PiEstda, mifEe] HDL-E32
HE #BEE LDL(Low-Density Lipoprotein)
2 VLDI(Very Low Density Lipoprotein)g-
WBN F EFEEoE HDL-ZH2HE9
BEE BIESHE kit(FsAPE AEs AT

3. #ETo T

EE Hatohe 9598 SPSS(ver. 80)&
o]-83to] AAEATE BFETEY 4TS F
3 & HEIAM S WETRS THHEERER
ERslg o, & £EMe FEME ANOVA
test with multiple comparisons(Duncan’s
method) .2 ##78tRIL. FEKAES 0062
A=

M. 5% %
1. Mige| PEE B

Mmig AeEel @Bist TEE dolrr] 93|
o8ty &8 (Thiobarbituric Acid Re-

active Substances : TBARS values)S #lE3sH
#£5 NormalBo] 36.04+394nmol/100me, Cont-
rol#fe] 47.52+6.98nmol/100mé, SSEfe] 30.93+
440nmol/100me 2.2 Ve £F M ERE #
HeZ HES ERVT UATHTable D).

2. FRI¥ke| superoxide
dismutase(SOD) &M%

FrimERA A9 HiEgt BRES EHS Lo}
B7]l 98 HiMt &% superoxide dismu-
tase(SOD)2} {EHES HIES R Normal#fol
17.28+2.33, Controlfi¥e] 1060+£098 SSio]
13.34+1.382.2 e} £H M ERE MR
o2 HFES ZEFR/ UMeH, dFvaz
(Duncan’s method)& &3t 7} HEEM %R
o] HEMS WIFS #% Control#f°] Normal
ol wldl AFISA WASIRL, SSHo
Controlfifell ¥13le #®hnsts HES VeI
tH(Table II).

3. FRMMFKL| glutathione peroxidase
(GSH-px) &M

FrmERol A2l Bk BERES &S ol
RB7] 93 Hidk{k 83%<) glutathione peroxi-
dase(GSH-px)¢] &S HES #FE Normal
Fo] 0.147+0.019, Control®fe] 0.070+0.002, SS

Table |. Plasma TBARS Levels

Group No. of animal Plasma TBARS(nmol/100mé) Duncan grouping
Normal 6 36.04:3.94" A?
Control 6 4752+6.98 A
SS 6 39.93+4.40 A

Y Mean+Standard Deviation.

? Means with the same letter are not significantly different at a=0.05 level by Duncan test.
Normal : not specially treated in 18weeks-old rat.
Control : D-galactose (50mg/kg/rat) was injected for 6 weeks.

SS : treated with San-sa extracts and D-galactose(50mg/kg/rat) for 6 weeks.
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Table Il. Erythrocyte Antioxidative Enzyme Activities(SOD)

Group No. of animal RBC SOD " Duncan grouping
Normal 6 17.28+2.33" A?
Control 6 10.60+0.98 B
SS 6 13.34+1.38 AB

1) MeantStandard Deviation.

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test.
Superoxide dismutase(SOD) activities are expressed as Units per minute per mg protein(l unit will
inhibit the rate of reduced of cytochrome ¢ by 50% in a coupled system with xanthine oxidase at pH
78 and 25C in a 3.0m¢ reaction volume).

Table 1ll. Erythrocyte Antioxidative Enzyme Activities(GSH-px)

Group No. of animal RBC GSH-px Duncan grouping
Normal 6 0.147£0.019" A?
Control 6 0.070+£0.002 B
SS 6 0.118+0.014 A

Y MeantStandard Deviation.

2 Means with the same letter are not significantly different at a=0.05 level by Duncan test.
Glutathione peroxidase(GSH-px) activities are expressed as unit per mg protein(l unit will catalyze
the oxidation by H:O; of 1.0umol of reduced glutathione to oxidized glutathione per min at pH 7.0
and 25C).

Table IV. Ervthrocyte  Antioxidative Enzyme Activities (Catalase)

Group No. of animal RBC Catalase Duncan grouping
Normal 6 5387.68+184.58" A?
Control 6 4650.26:85.83 A
SS 6 5017.96+377.65 A

D MeanStandard Deviation.
? Means with the same letter are not significantly different at a=0.05 level by Duncan test.
Catalase activities are expressed as nmole formaldehyde utilized as standard per mg protein.

BIES  #E NormalBfo]l 5387.68+18458,
Control#£e] 465026+85.83 SS#eo]l 5017.96+
3776622 Jeh Y £EE £Re Hitnes
HES EZR7T YA K Table V).

Ffel 0118:0014% et £E R £RE
ez FES EREVT Jen, oFH|n
(Duncan’s method)& &3t & HERKH =R
o AEMS HIET R SSHel Controlffol

H)sle] FES #inE YeERHAHTable ).
5. MR #BAsAA, FiEERS RE

4, FRM¥KS| Catalase /&t

mEER  KefEisel BEE AES BE

ARMERANA O] HilR(t BERES] &S Lot
B7] 3 Hilkb B¥R< Catalases] EMES

Normal#¥e] 185.33+22.78, Control#fo] 321.00+
3836, SSHfel 26383t2241°0.2 UERG £E[EH
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M ZRE oz AR ZR7 R
o t}EH|Z(Duncan’s method)E& E3dt] %
SHEM =R FEHE MIES &R Control
Ffo] Normalffell ®l3 HESHA Binst,
SSEfo] Control#fell vldte] HASE S
YeR At

migER iRl BEE HIES #R
Normal#fo) 76671468 Controlffo] 8250+
1362, SSFo] 86.33+16710.2 Jeh} £EHM
EZRE fiziwez HEI ERF QU0
(Table V).

al
ES

6. MEER @ 22 2EE
HDL-Z3AHE RE

MmiERN @ ZAHE BEES WES &R
Normal#fo] 58.83+3.75, Controlffo] 64.33+
812, SSHfo] 54338082 UtEI} 4ER %R
T Fathe s FES =871 ok

MmEER £ HDL-ZHA2HE BEE BT
%8 Normal#fol 2650+5.19, ControlEfo]
17.17+2,02, SSEfo] 22.83+3.03%2 el 4£E

M ZERE HEeE HED 2R/ dld
(Table VD).

v. £ &

wEEINE 4 B M, % feke NS4
wo) BREEISH (LS B gow
tE 4EmsmEe] BMLE 2ol KBS 4
By BBFOIAM HESAn TE Ei: A
ol AR BE Z9 e £H9 &K
W miRel #RM BT Bost 4
I YE K] wet st oEA EH
H1 ok (IEF BEE NS “ALEERE,
FEAT, TEATH G971 GumT)
dE “Ath, REE" “Eth, L+EE .. A
SO, LEZBELE “EA+EZ 9
ATER'E 9o (BB GEAE) s
“NEFALEBES QP (F&H N

AR HALAEE AR ERE e 8t

AT <HEEMRT EHEFH>AME Wik
FAHmEEL Ve Syed, —mnes B

Table V. Plasma Total Lipid and Triglyceride

Group No. of animal Plasma total lipid Plasma triglyceride
Normal | 6 185.33:22.78" 76.6714.68"
Control 6 321.00£33.36 82.50£13.62
SS 6 263.83+22.41 85.3316.71

Y MeanzStandard Deviation.

? Means with the same letter are not significantly different at a=0.05 level by Duncan test.

Table VI. Plasma Total Cholesterol, HDL-cholesterol Concentrations

) Plasma Plasma HDL-cholesterol
Group No. of animal total cholesterol concentrations
Normal 6 58.83+3.75" 26.50£5.19”
Control 6 64.33£8.12 17.17£2.02
SS 6 54.33+8.08 22.83+£3.03

Y MeanStandard Deviation.

? Means with the same letter are not significantly different at a=0.05 level by Duncan test.
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FIREE 5o EE =50 RKEE T
T2 gok ach”

#Zhel FRS ZA Al ez vhyol 2d
AR} BAHER, XA AERT BER,
nxgo 2= o] F BHS FHEsY shy
o] R LA Ehe FF=dold,
bR R HROZE Telomerelf
wol N3, HERT BEHES Free radical
Hifpol MEE w1 v @Bholtt HAAHo
2 B o Zte BEANN Lot Bl
g REel 4afiet AR & REY AF

=

Xy

AL
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ATHe Egolsts REZ £ 4+ AR
o} JdZRE EHEREE A W fERH
Aok £@rd] TEL S8 AiRE ske B
ojXgt A% HE LUEE MR AL
A =gl Z1dsittn & ook Efko
Hoee o) ek AES F=iEd &S 7
A3 o T8 REES EESe Sy,
goz it mEdA I HA/F FFH o
olx)g]g} B} VW '

XA BIRE EBLER SN FERT B
HEaS MV MRkl TRIBMQ BMEE B
Kahe R e A9 B/ BT 9%
4EEmEY B ETES Ee Fd FRe
2 BE BHEA 2fd ut B Fikel
Ao B M Bol HRHEL e Hem
19563 Harmanell 9|3 AbE £/t &R
FF(free radical theory of aging)2 € 4+ %
0P ole FAHA K B Fol F5He
2 HAHE A8 714 EEgEE A8 &
EBEe] Bt B/ES A =1 ol |
BECl EHESC Zteh H8d ol2A 4
= Folth

EMESREEY o BESS £ /KRl
UE BrEEefIe 2 HEEI JAT, Bt
AR RIto2 —ffe] EEERR Qg B
EERS 2A Ak o] FEEAS 143, A
S0l wEkN #E WS —4S B3t 1B
oz dold ZEEE=o] #ftavt kel ik
S BTN, oAl & &K 2 &k K
Hol "ok a8]x ol s FEMEMC] A&E
bW F5ol ol2A "= Aot} o]d
02 RHRELS FHS Ads vYehA] go
o R dx JelA Hed oo v
2 #bifzelstn ne Ao

GRS Bt ZHoxygen free radical)
4 olAewRYH k4T o8 /X BRLE
Wes Bl RAoZ ol BT REK
o] =& S 71X132 U}t Free radicalo]&
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Lo BIMR EFHUEY %S o
QA = ETE A ETU H4FE &
th o]E& o] B o|F1 YA FE F
gAY =& AEZFH EF shUE 9
B ZEY REZ Jlee HES /XD
7] ol REstch wetd FEY baw
I H4A s BFE AU o9 7]
ol =& KEMS et

EURRES BR & Milasy o8 KR
FHERAA BYUel £FHET Ut o FIE
A vEZ= ol ETEIESR, peroxisome?]
felhit fA8%2, cytochrome p-450 HE 1
2|3 fiRMIEES ¥ respiratory burstiffe
FE & 7 Uk ANE EHmEe 5k T
uke} o] KfEHko] 7] Wil e oW
WEERE AA KESTE et FE AR
BB BE EEE ZE®eE 9A &
R EC] fEASIY, o1& LM 1B(E B
st Fglo] ®ol #itE H3 Aok”

fEES Bte EHmRE 2% RiFo=A
LAFS 2 LA o, g e At
e Ao] BEY Bk KEES 23 Aojck
2HE 9 hydroperoxyl radical® o3t euFn
feEel —rh HAHENE AREFE S
] Sko} hydroperoxide} alkyl radical® #th.

a8 alkyl radicale EFES &E&sHE A
29] hydroperoxy! radical 2 H 1 o] HAH
¢ MERES dod 4 ot old FeEfne
g3 =g HES A8 kR ElEWEC =
EA 1 o)L {EME THAW BRI S
2 fEHstAY EREe &S EE + o
EEHEOM  #ZEa fFRsHA
cross-link& ©olF71%= 3}k ©l&o] [REERE
fbell o3t MfaEEe] WEhtEol WA Ex &
EOEY Hgo) kT dg.®

MiEgel Bty #HES Hod 8-OH-dGE
H] 23 oe] 7} DNA adductBo] 4R s
DNA®] strand break& 92717} protein %

&
2 N F
¥ 2 kK

i 'EE=



ARz 9 4% v ZeFF 8F S Hilkiesedl WXe g

o] & HFEH cross link7t gojdt} o]y
3 RIESS EET RMBRY ETEEEE
S vlx AAAAHQA HETFEEEY Mt
= Sia= A

GRS st MU Hie BHERERE
g U RreA gEsoigdled A B
Feol EBERAE UE & Utk olEL Hilg
{b E#fRe) SOD, Catalase, GSHpx, Bk
iR LIRF2) ascorbate, urate, glutathione, B
A PiRLERT tocopherol, flavonoid, caro-
tenoid, ubiquincolE°] At}

I 9o BEREA JEREEGR PURIEAT
o] BEENS W BAlZlsd Had B
#FE9 GSH reductase dehydroascorbate
reductase®} protein thiol8- #E#5A] 7]+ thiore-
doxin reductase E°| o™ E3 &l ¥
L% EES WA ARd BRE 4
2 &9 glucose-6-phosphate dehydrogenase
%ol Aot

EEERC] o B BEe EWEQ
feihthtasR, NEEABR{tY(lipid hydropero-
xides), Z&t]¥H|3] =(malondialdehyde), 7}
Zrd(carbonyl)7] R I =EAIHSA|Foh
A(8-hydroxy-2'-deoxyguanosine) 5°| K&
Bl A Zfkol we ol ol HEin
ke Ao} BHHgY

ol9} o] HMMERT IEEMY RIBE
o AREH, 4 BERSEHN KiESHY
B BES doA &l 58S KT
o} o] iEHEARER 23t Fh Bhnol whet
ET=Ev SR st BFEGENS BinAl
7 #9H 929 Eae ERE 4 dg A
olch. FEZ E(bHGK Eu ohE} BRAE HAE
Bo| mE H3 A £ BARK, DEES,
BEES MR AR KEE) B2 (EHE
%9 By (FHT s, EERe
ERE AEE & Jod Aol & ELE
BN &1 BHEES Bide XNEZ

o] & Aolt}h {EMMFRFS FEEnd wet
[EEERRC o EhigETel ETES ¢d9F
I QEd o] KT EHEHGEMLEE)S
®inAlA Fod AHY EMERC H&Kid
Aot

2 s hEke] miEMbEES 5%
EZB5E HEE BRWOE Dolrr] 93y
ZLFR JFHAE ol &3t HipLaES WEst
Atk 105¢ SDAl &R FFHE FRE R
oA 28R EEAZ H BEHNZ I12A 5
HAA 1285 EEEHNormal  group) Tt
D-galactose ¥Ea##(Control group), U7 5
BESS group) 2.2 o] & #ol evkEly BE
EsHA Tt

Normal #& ¥ REE 3FA ¥ EFE
Blolb B9re 6 7H3 AHasIE T
Control#2 128 rato] D-galactose® 6
M R TEgstd ZhE FEIATh SSHS
D-gadlactose® B THEH 3 FAld WHS
Bo R o S SEEES D-galac-
toseE K TFEHSIE HEE  AHESIYTH
D-galactose(Sigma, USA)E 50mg/kg$] H=H
2 13/1Y 6HEMEECE rat HHN B THE
gt stk

EEMERY e BEAR S B
R RIES o3t SHEAsERAEEE] Ot M
g Al IREGRR S ABE %
HES Y3lx, MKEEES (ETAI7I &3t
RAgRSHY o8] 7HA BR, & dcholtt: NEWHRT,
S R, 1B SR, JERSI
8, BIREELE S5} B ol JAk”

M fEES B B=E LolBr] f3)

- lEEEM Y & E(Thiobarbituric Acid Re-

active Substances : TBARS values)S &
3 #5R  Normal®fel  36.04+3.94nmol/100me,
Controlffo] 4752+6.98nmol/100me, SSHEEo]
39.93+4.40nmol/100me . & Vel H£ER £R
T FETeE BES ERI} fATHF=1224,
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p=0.322, ANOVA test)(Table D).

Superoxide dismutase(SOD)E U AW el A
7 B0z AL O & JAsraE
HipE g o RmiRel NS HiEL
BRSO EHS olhy] 3 Hit BER
%1 superoxide dismutase(SOD)9] iEH:-E HIE
3 3 Nomalffol 17.28+2.33, Controlf¥el
10.60:0.98, SS#Hfo] 1334+1.3828 el %
EH ERE ez RS £ZE7T AN
O W(F=4.077, p=0.039, ANOVA test), t}ZH]|
2(Duncan’'s method)E ¥3t9 & HERM %
Rol HEME WIET &E  Controlffol
Normal#ifell ¥l3] BFiEsA Bt SSH
o] Control#fdl] vl3te] Ehste S Vet
WA THTable I).

Glutathione peroxidase(GSH-px)& @Bk
KFES EREES A BIAHoEN
M B RH5S B BELZRH RKE
) Fe (S ¥ AR Higgt
BREY S Fobry] 8 pimft mE
Q1 glutathione peroxidase(GSH-px)el &tES
BES #%F Normalffel 0.147+0.019, Control
o] 0.070£0.002, SSEfo] 0.118+0.0142 }E}
U EE 1 ERE HEeR AR ARV
AN M (F=8124, p=0.004, ANOVA test), ©+
% #]¥(Duncan’s method)& F3l9 & HKH
M =R HEMES WY &R SSHo
Controlffell vlstel AR ®mE e
(Table I).

Catalase= SODell 93l Apd B kFE
o HESEMR LS B2 PrstosA 4HEE
Rt BHRI® RilEkANM ikl B
FEo FEHE dotry] il bkt BR<Q
Catalase?] S WES #R Normalffo]
5387.68+184.58, Control#ife] 4650.26+85.83 SS
o] 5017964377662 viElL} £EHR ER
= HEtmes A8 ER7F IdTHF=2216,

p=0.143, ANOVA test)(Table IV).
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MR KIEe BEE WES /BR
Normalffe] 185332278, Controlfe] 321.00+
38.36, SSHfo] 263.83t22410. % uEh} 4EH
M ERT Rz FET =R AN
H(F=5584, p=0.015, ANOVA test), t+ZH|n
(Duncan’'s method)& %3t 2k HERH =R
o] EEMS WIET ¥R Controlffe] Normal
ol msl FEsIA EnetRa, SSEFel Con-
trolffol vlete wAdlE tHRPE WERIITH

MR FEREDY BEE WES &R
Normal#fe] 76.67£14.68 Control®o] 82.50+
1362, SSHfo] 85.33+16.712.2 e} H£HH
ERE HEMWeR AET ERV AT
(F=0.086, p=0.918, ANOVA test)(Table V).

migHN # FA2HE BEE WEed B8R
Normalffe] 58.83:3.75, Controlfeo] 64.33
8.12, SSHEfo] 54.33+808= e} £EIMN ER
E R FET ERVT UAATHE=0655,
p=0533, ANOVA test).

migA & HDL-Za2HE BEE WES
R Normal#ife]l 2650519, Control#fe]
17.17£2.02, SS#fo] 2283+3.03= e} &£EH
M ZRE fizhines AR 277 o
(F=1.648, p=0.225, ANOVA test)(Table VI).

LIRS 22 B»A (&S D-galactose?
BETEHZ ot (Bl Fo i tarR
superoxide  dismutase(SOD)®}  glutathione
peroxide(GSH-px) {&EMES #AlZIE (ERS
Yehfdct =3 MmN e BEES W
DYAIE FRAS JUEpIYh webA Lkt
—ES HlA Pk %ERE 2 Yoz
B £ glod @ik 3 BEE o8 B
o RE e P57 2esittn Az,

V. ¥ &

igge] Hig(baeS dotir] st dAFHE



ZA7RE 9 4 Tt ER FY Hiiued viAe HE

12;8#5 2] Normal group®} Control group, SS
group2.2 ol F 9 Mmife] TBARS &
B3 Zumike] SOD, catalase, GSH-px2l i&
M, el fERsRh, oREAERs, M Zdl2HE
2 HDL-Z#xHE9 BEE HEstY v
I 2 HEme AT

1) Mmige] TBARSY K#EL £ EERMS

B3 =R YUk

2) Fi¥ke] SODEMS & £EM HE
3 =R 9sle ™, Controlfe] NormalFfel
vls] BESA B3R, SSHEel Control#f
of wlsle] Emst= fHA-S HeERRAT

3) ZimEkel GSH-px EH:S £ 4EERM9

B ER7 e, SSHEo] Controlffol
Hlated AR ®IngE YeERAUCL

4) Fm#ke] Catalase®] M-S & HEHS]
HES #ER7F A

5) MR s BEE & £EHY B
B3 R e, Controlffe] Normald¥
o) nl&} HEEA ENSAL, SSHEel Control
ol wlgte WA S JYehAITh

6) migA ALY BEe & S£EH
FES ER7T UATh

7) MmEEA fEZH2EE 2 HDL-ZH&HE
BET & £E MY 55T ZR7T stk

o) o] #HRZ WEKE D-galactoseZ FH
B EZEE JFANAM HERMLEE B Bt
RARE=d, 531 Fimike] SODS}F GSH-px &
P OEERCR R R KERERS BES B
7t st
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