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Abstract

Objectives : Suoyounsoodan(&5&iE&E) composed of Polygorum multiflorum THUNB. and some
medical herbs is known as formula of senescence delay effect The purpose of this study is to investigate
the effect of Suoyounsoodan(¥EESEST) on antioxidant enzyme activity such as Thiobarbituric acid
reactive substance(TBARS), Superoxide dismutase(SOD), Catalase(CAT), Glutathione peroxidase(GSH-px)
in rat plasma and liver.

Methods : Sprague-Dawley rats divided into 4 groups, Young group(8 weeks old, N-8), Aging group(18
weeks old, N-18), pathologically induced aging group(injected D-galactose 50mg/kg, 1time/day for 6 weeks,
CON) and Suoyounsoodan(E&iEEFY) administered group(D-galactose S0mg/kg and Suoyounsoodan extracts
840.0mg/kg 1time/day for 6 weeks, SOY). Rats were sacrificed and TBARS, SOD, CAT, and GSH-px were
mesured in rat plasma and liver.

Results : Plasma and liver TBARS concentrations of SOY group was sinificantly lower than that of
control. Red blood cell(RBC) SOD activities of SOY group was increased(F=3.405, p=0.034, ANOVA
test), and RBC catalase activities of all experimental groups were not significantly different. RBC
GSH-px activities of SOY group was increased(F=9.261, p=0.0001, ANOVA test). Liver SOD activities
of SOY group was higher than that of control(F=3.806, p=0.023, ANOVA test). Liver catalase activities
of all experimental groups were not significantly different, and liver GSH-px activity of SOY group was
significantly higher than that of control(F=3.572, p=0.029, ANOVA test).

Conclusions : According to the above results, It is considered Suoyounsoodan is effective in inhibiting
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lipid peroxidation and increasing antioxidative enzyme activities in D-galactose induced aging rat.

Key words : Suoyounsoodan(® B E &), aging, TBARS, SOD, CAT, GSH-px
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#(Vital Substance Theory), BEET ZefIAR
F(Gene Mutation Theory), B (Programmed
Theory), BEEHRTFF(Gene Theory), 32
#F(Cross-Linkage Theory), B Bl (Free
radical Theory), FRBEFHIHMR(Accumulation of
Errors Theory), H§EE#H(Wear and Tear
Theory), BHEZAHEHR(Autoimmune Theory),
MRSl HER(Cellular Gavage Theory), i
BASW #HR(Neutroendocrine Theory), 2E
Yaif 5ol Bapdn Yot

I F HohEEES (Free radical theory)&
AHER IEFERE BEAA A2 Free radical©l
A& A (Biomolecule) ¢t XFESte] ol BES
FEd o]213 Free radical®l 4£me Yol7t
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ANig  Jolli=  superoxide dismutase(SOD),
glutathione  peroxidase(GSH-px), catalase,
glutathione, glutathione reductase, glutathione
S-transferase, protein bound-SH, nonprotein
bound-SH 2 BlIEIR] E Fo] 3lo] HBehifssik
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olo] & fHgEolME 8FHe MERERE(N-8
group)® 12FH e  MEEEH(N-18  group),
D-galactose F99(Control group), B ieEH
EAE(SOY group)S HEES] Z- EfEHL
o] W Bhgel EESME MR Feo BEA
ity &89 8, RNk} e superoxide
dismutase(SOD) &, Frimiket Frel glutathione
peroxidase(GSH-px) &M, Zriikket Frel Cata-
lase & &S BT BE AEM ds
< A7l s vpelth

I WETE
1. # #

1) 8 Y

A5 g9t 105 Sprague-Dawley®d 3
AHE Tt AE AlF A 2FA3E Y|
FALE(TAGAIE 2 21.19% - =A% 35% -
R 50% - Z=IE 80% - TFHE 06% - <
06%)= ASAAY. ALV F AFe] 180+
20g(8F%) 400£20g(12F73)Q0 HES A Yol
ArEETh AgEES 3 oty 225y
stainless steel cagedllA] AMS3MA 1, AtEet &
2 AHEA HEE ST

2 % #
£ Agel A8 ops Aslelad o
el GAE A AgEgom Age

9] 390

RIERESTO] s F o] ddsbeel PRl I

EToR WEH e 0en 2ok

2. BRAE

1) HeE 4%
AP BRAA 253 AHZAIZ SDA rats
AFEE N2A BEXAA 8FHY MREN

(N-8 group)=} 12539 MIREREIN-18 group),
D-+galactose 5o} (Control group), H&iEs
B (SOY group) & Yol Z+ ol 6
nte] 4 A skl

HBIEEMH
A £ # £ A
A5l 2 Polygoni Multiflori Radix 216.0g
3l"dx  Siegesbeckiae Herba 48.0g
EAxlz} Cuscutae Semen 48.0g
5 Eucommiae Cortex 24.0g
oAz Ligustri Fructus 24.0g
! Mori  Folium 24.0g
A%%  Caulis Lonicerae 12.0g
A8  Rehmanniae Radix 12.0g
Az Mori fructus . 480g
£ Aul  Sesami Semen 430g
%4  Rosae Laevigatae Fructus 480g
ez Ecliptae Herba 48.0g
R 600.0g

N-87# N-12¢2 oj" AHAT &Fx &
673t o3 LAY
Controli2 1253 ratoll D-galactoseE 6F
SatFalste] =3t ettt SOYE
D-galactoseE H5tFAF &3 FAlo HEEE
e AT T3t
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D-galactoseE I stFAlst=
w8 A3 D-galactose(SiGMA, USA)
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2 S0mgkgd HIEE 13/19 657 dA&og
rat Kol WslArstA T

3) Al F4|

BHRIEES 600gS 5000cce] T 2=
of 3000cce FHF4 A E2 os W4
& Halslzm 3AIRF 2 BiGEd 02um filter2 o
3t oJAS rotary vacumn evaporator(EYELA,
Japan)oll A 7t FE38HAT o] F5HE —80T
deep freezer(SANYO, Japan)o)A &+ Azt 8bx]
3t & freezer dryer(EYELA, Japan)Z 2447+
5ot SAAXSY HEIEEMA A7 6.0gs
Aol ol AYe] QT TR FHF =
o ZA3ted 50ml cornical tube(Falcon, USA)
of Wol 2~4T9 WFae] BAsIHom, AL
& o] water bathol]l W] gel’del& &3] =
o ARSI

168.0mg/200g ¥ HIEZ
SOY® A 1Y

5 "o 27|l wf |

Zad 4YFES 123 4
Az & diethyl ether®2 vl3AA 7153 3 10me
FAIE o83t AFelM FAE AHA
th olgl FA|e ASRE WX/ s
38% sodium citrate 8 0.1m¢E WHE coating
stod ARSIt AFHE 9L FuEHE A
u=|8l7] 98] EDTA(Ethylene Diamine Tetra
Acetate)7} €] polystylene 94&2]
o] ol ice bathell 2087 LAk F L&
712 2,800rpm, 4CelA 3083 94 &3k
ol2)Z%9] red blood cellRBC)® A& #]3)
3, 84L& 39 A AsESH AWrE
& =A3}7) Y&l —70C deep freezer(SANYO,
JAPAN)ol| 23#3}3ict.

[AR=N
M
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o}zfZ#2] RBCE ice cold salineS H7}ste]
FAE 7= 2800pm, 4ColA 1083 AAE
g3te MHAAAE A A wHEStY washed
RBCE |t o] £ cell®} 09% Nall &
Aol REuju|z} 1:10] HEE g4ste] 50%
hematocrit suspension{fRBC suspension)& %
< ¥ Ao A4S FSAHIY] WA
—70C deep freezeroll B #3}th

HAlg AFHE F jce bath HollA FA] gbx
A& WO ice cold salined] ol Al
< 92 E7]E AAT & FAE
2 —70C deep freezerol] Hodte] Az}
S B4 SAol AHESHAAT

6) &t 7| Thiobarbituric Acid
Reactive Substance &2t

8749l Thiobarbituric Acid Reactive Sub-
stance(TBARS) &% 83 20uoll 1/12N 3
AF 4me¢}t 10% phosphotungstic acid 05mLE ¥
3 5EZF WS & 3000rpmollAl 10827 ¥4
TElste] 4ade HEa, dHEL 9o A4
< o] & ¥ et oluf dojzl A F
Z8 Inee} thiobarbituric acid(TBA) reagent
g 7teted & 4L F 5748 9ds ga
95T water bathollA 14]7F &< incubation?]
Zth. 47]9l n-butanol 3mE st AE3]
42 & 300mpmellA 1587 YA de
4549 = TBARSY %5 11,4 4,-tetra-
methoxypropane2 EF{Ao 2 3o
escence spectrometer(Perkin  Elmer, LS50)2
excitation 515nm, emission 563nmellA A s}
At

7k TBARS &2 7t 1gell 0.1M phosphate
buffer(pH 7.4) 3m¢E 7tstd TASAZ] F 1.5m
2 duplicate® #sled 33mM FeSOs &9 508,
0.33mM butylated hydroxytoluen(BHT) 504,
33mM L-ascorbic acid &% 50uE 7tsted &
H& F 37CAA 30%3t incubationAl T

lumin-
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7]ell 10% trichloroacetic acid(TCA) &< 1.5m¢
g 7hskar 12000 xgoll A 1083 ARt @
L A& 2meol] 1% thiobarbituric acid(TBA)
reagent 05mLE 73l 1083 ol A&
A WA 3000rpmellA 5837 QAR

S A2Ag #3st spectrophotometer(Spec-
tronic 301, Milton Roy)E 532nmol|A vj A =
st

7) My}l 24| superoxide
dismutase &4

¥ superoxide dismutase(SOD) &4
< HYF dgd 200uE 10mM Tris-1mM
EDTA buffer(pH 7.4) 18mZ £3AI7 F, o
hemolysate©ll chloroform® ethanolg 3]H|7}
5:30] HI=E wE £98 hemolysate ¥ 9
04u) 7}8tZ vortex® ZSHAl 287F & 4o
hemoglobing HAAIRS. of7ld 280uLe] &7
+& Jhete] dAEY7IZ 20000xg, 4Tl
3087 AAEYs 2 AS5HE SOD 4
< 2A387] 93 AALoE o835l SOD
A2 xanthine©] xanthine oxidasecl )8} super-
oxideZE XA}, ©) superoxide”} ferriccytoch-

rome c(Fe+r++)& ferrouscytochrome c(Fet+)Z |

F9x7ed old SOD7F &AEH SOD7t
superoxideo] ™# ZAsle cytochrome c<
FAEE7 FAETRE Yl o) 8dld FA
e HHE AMEEIh 0.1mM EDTAE 4+
3l 50mM phosphate buffer(pH 7.8)°ll xanthine
3} cytochrome c(Fe+++)& ¥1 EFF & 25T
2 FAAZ 4 2mlth EAAE 0wE 7t
3}31, AFR A Ao] xanthine oxidase &< A
z3lo] 50uE M7MAA ferriccyto- chrome ¢
2] ghglo] WeElE AEE S50nm(HP 8483,
Hewlett Packard)of#] 02 1#2% 33 ¥
A3t ol SODe B9 A A=w
ferriccytochrome c9 #9& 50% Walist=
SODe %S 1 wnite® s JERY T, 1

TRIERTO) e g7 skl vAe 9%

unite &3] ‘MaCord and Fridovich unit'gtz
Fig="

el SOD 84¢ A3 98 1 1g2 10w
o] 50mM phosphate- 0.25M sucrose- 0.5mM
EDTA buffer(pH 74)2 FAd3A7 3 10,000
Xg, 4TA 2087 YA Egsly 4L FEd
% 3m¢E glutathione peroxidase®?] EAYo=
o] 835} 1, 5mE SOD9 EAYOo R ARRSI
o} & 3me &S 4T, 105000xgollA 50
B 948 & a1 4SS —70C deep
freezeroll W52 #4351 glutathione peroxidase
(GSH-px)e] &Aooz ARE3l%la, smee] 4
288 30%4 23] ultrasonication(Heat System-
Ultrasonics, Inc, Ultrasonic processor W-385)
AL oA 2mE Ad chloroform™  ethanol
o] Euuzk 5:30] HEE ghE &9 00uE
7hsle] 282F 73EHAl &8 & 20000%g, 4C
oAl 2087t YAEIANA d& AFFHE SOD

4

8 MYT2} 2+9| catalase A

YT catalase 84S HAET HHAES
10809 10mM  Tris-lmM EDTA buffer(pH
74HE £8A)7] 3 00IM phosphate buffer(pH
7002 Mt gagez ARSI 250mM
KHPO~NaOH(pH 7.0) 300x¢, 1002 methanol
300, 0.27% HxO, 60E polystylene tubeod]
Hi ojrlel] E4YUE 600ut 7hste] 20CellA
2077t shakingAl71®A] -0l dojubA &
% 78M KOH 300uE 7138t 8- F44]
713, 342mM Purpald <48 600uE 71std 20C
oA 107 shakingA17! ¥ 66.2mM potassium
periodate® 300 E 71ste) AMAT} olF
9500 X gellA] 1083+ A4 EAIA spectrophoto-
meter(Spectronic 301, Milton Roy)& 550nmell
AN EREE ZA3 & formaldehydeE B
Mo 3o JL FFEFHOZHE FAS A
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7+e] catalase 8438 S437] At ©A b
02g< 20819 25mM KHPOs~NaOH buffer(pH
709 B3 FASAIF)L ©] homogenateE 2
& buffer2 60 FAME F ice bathollAl
ultrasonicator(Heat  System-Ultrasonics, Inc.
Ultrasonicf Propessor W—S&’S)i 15%4 23]

B3t sonicationd F HITolAet 2L
W o2 catalase 84S A3

Z

w

=

9) Mg} 7k glutathione peroxidase &4
¥ 79 glutathione peroxidase(GSH-px)
BAS AYF PgAdol| 10819 F/HSE 78t
AY7E fYA5L A SF5E ©] henolysate
£ 3% ¥ Drabkin 29%4E henolysates} 1: 19
Hl&2 &3ste] hemoglobin(Hb)& cyanomethe-
moglobin®. 2 HFAZ] T gihYoZ ARE-st
At
Glutathione peroxidase®] ZA&AL
px7} #9938 glutathione(GSH)Z Hx0.¢ %
S A YUY GSHE 4181 glutathione
(GSSG)e.z A3AF13, GSSGE  glutathione
reductase®] ZH4°2 NADPHe HE o} tt
Al #8998 GSH=E ==, oju §34& ue
NADPHE HE #istA #3& WA e As
¥ NADP7I "the dglE o] &3tk Tube
o} 0.1M phosphate buffer 500x¢, 10mM GSH
10014, glutahione reductase 100pE ¥i, T4
A 100uE H7Kst 37T 1083 mcubation
A7l & 15mM NADPH 100408 o] ©fA] 3
B7F incubationAlFth o3rle) wlg] 37TCE

917 12mM t-butyl hydroperoxide® 718t
Hh2-o FRAA|Z] & spectrophotometer 2 365nm

A 30x pAHoR ¥ GSH-pxd FAS
ZA%te] unit 9HE JERAT  H7]oA
lunitL 1% F<F 1.0x#Mel GSH7F HO2l 3
£07 GSSHZ Ahslee AL Fujgict.

29l GSH-px B4 4L 7H¢] SOD &4

34

244 Azsd w3
7o FYE PO

@ 1£9L ol§Ha A
oz zAsgEd, 1 73

$& #H¥T9 22 t-butyl hydroperoxide ™

Al HOpE AHE3A 1, catalase?] 282 A
3l7] Y3ted ImM sodium azide® H718tth

10) Eonel i Bk

z} E_x.% ] 3?—-!/‘ 245 Y3l AHEE HETF
oF ko o 22 bhovine serum albumin
(Sigma)S Ez’f%‘?ﬂ—- 3t stk WA
20% NaxCOs 0.4% NaOH, 0.16% sodium
potassium tartrate, 1.0% sodium laurylsulfate
(SDS)E £33} solution A9} 4.0% CuSOsd
solution BE 100 : 1(v: v)2 &%3}9 solution
CE wEsith &4% 0wl solution C 3mtE
H7kske] AolA 1083 WAE F °17l°ﬂ &
2ol =542 34% phenol reagent 300uE
o] Aol|lA 468 wAEAT 660nm°ﬂ
A spectrophotometer 2 W} 4] A &3} A Th

hasl

3 SA=Y

RE EARNE JE¢8 SPSS(ver. 80)F
o] &3t AAEAY ZeFATY BME ¥
3 72+ JerollAe] FAHFS FTTETHAE &
oFslglom, 7} Huztel 94 ANOVA test
with multiple comparisons(Duncan’s method).2.
2 BYL FFEL 0062 st

A AH8E Fe) FFHE N-8To] 1386+
0.19g, N-187°] 1893+1.06g, Control°] 1535

- +0.37g, SOYTo| 1558+053g2e.2 “eht X

@ 3 B5Be Fole SANCZ HET A
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ol7} R eB(F=15651, p=0.0001, ANOVA
test), T BlR(Duncan’s method)E %3t
zh Azt ole HEMS ART 23 N-18
ol A Controli#ol] Hl8te #2gk 7+ e
Wgey SOYEL Controld3 #93 xbol7h
A TH Table D).

Ao Algd FHeo ARFHFES N-8T)
228+0.07g, N-187°] 347%0.12g, Control©]
2.70+£005g, SOYT©°] 340£0.11ge2 R}
Aozt AAFFe| Fole BANCE HET
zFol7t 9 e (F=46.210, p=0.0001, ANOVA
test), o3 ¥|Z(Duncan’s method)& &3t
Zy e xfole] AHEMS AR A3 N-18
737 SOYZlA ControlFol] Hlsted frelsh
Z7+8 YEPAtHTable D.

Table 1. Comparison of Liver & Kidney Weight

Kidney
Weight(g)

Liver

Group No. .
of animal  Weight(g)

N-8 10 138620.19" A? 228+007" A
N-18 6 18935106 C 347012 C
Control 6 1535+037 AB 270005 B
SOy 6 15584053 B 340%011 C
F-value : 15.651° 46.210

1) Mean=Std. Error

2) Means with the same letter are not significantly
different at @ =0.05 level by Duncan test

* calculated by ANOVA test

N-8 : not specially treated in 8 week-old rat.

N-18 : not specially treated in 18 week-old rat.

Control : G-galactose(50mg/kg/rat) was injected
for 6 weeks before sacrifice.

SOY : treated with Suoyensoodan(SQOY) and
G-galactose(50mg/kg/rat) for 6 weeks before
sacrifice.

D HBIERE) =il @Fle] ilshed] vlAe 9%

Substances : TBARS values)S %43 2% N-8
o] 36.30+2.47 nmol/100m¢, N-1837¢} 39.17+
3.25nmol/100m¢, Controle] 54.00%3.68nmol/100
mg, SOYo] 4383+2.04nmol/100m¢e2 yeERS
A 7+ ol BAHOZ HHET Aot UM
on(F=1.189, p=0.001, ANOVA test), ©ZH|
#(Duncan’s method)& &3ted 2zt Gt zpo]
o] FEMS #AF A7 N-1873 SOYT ol
A Control-ell Blgte] Ffg AAE Ve
tH(Table ID).

7rel XA HeE EH(Thiobarbituric Acid
Reactive Substances : TBARS values)$&
8l Az N-87°] 532+0.32 nmol/g, N-187°]
6.75+064nmol/g, ControlTe] 893+0.80nmol/g,
SOY#el 7.7/E10nmol/ge 2 YveERt F9gE
Aole SAHR HFES A7t ANLH(F
=5887 p=0004, ANOVA test), ChZFH|uL
(Duncan's method)& &3l 2+ I 91t xfo]
FEES #A% A3 N-18F2 ControlZo|
vl #ojd #AAE JEsley SOYE
Fol g ztol7t AU H(Table D).

==
=3

Table IIl. Plasma and liver TBARS levels

Group : NQ. Plasma TBARS Liver TBARS
of animal (nmol/100me) (nmol/g)

N-8 10 3630+247° A? 5321032" A?
N-18 6  3917+325 A 6751064 AB
Control 6  5400%368 B 898+089 C
R0)'¢ 6 45171239 A 775078 BC
F-value : 7.189" 5.887

1) Mean*5Std. Error

2) Means with the same letter are not signi-
ficantly different at @ =0.06 level by Duncan test

* calculated by ANOVA test

N-8 : not specially treated in 8 week-old rat.

N-18 : not specially treated in 18 week-old rat.

Control : G-galactose(S0mg/kg/rat) injected
for 6 weeks

SQY :treated with Suoyensoodan(SOY)
G-galactose(50mg/kg/rat) for 6 weeks

was

and
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3. MgT2 superoxide
dismutase(SCD) &4

Ay Mol Fars FAEQ AL Lo}
B7] 9&) 343t §492 superoxide dismutase
(SOD)9] ZA4-& =743 Ay N-8Fo] 23.00*
160, N-18ato] 20.33+1.65, Controle] 16.00
+ 153 SOYTo] 21.40x14408 Yyeh} A
b Zole FAMoZ AEF Aol7t UUH(F
=3405, p=0034, ANOVA test), UZFH|1L
(Duncan's method)& 53l 7+ A1t ol
HEHS AAT Az SOYTel Controli-o
st} frol gk S/ YERITHTable 1D

Table lil. Erythrocyte antioxidative enzyme
activities (SOD)

Group Nc?. RBC SOD Dunca.n
of animal Grouping
N-8 10 2300£160" A?
N-18 6 2033%£165 AB
Control 6 16.00£153 B
SOY 6 2140+144 A
F-value : 3405°

1) Mean®Std. Error
2) Means with the same letter are not signi-
ficantly different at @ =005 level by Duncan
test
* calculated by ANOVA 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 7.8 and 25C in a 3.0mé
reaction volume).

4, M&T2| glutathione peroxidase
(GSH-px) &4

Ay oAl kst AAES] BAHE oot

36

By 98 kst T4 glutathione peroxidase
(GSH-px)e] 84< 4% 234 N-8z°] 0209
+0015 N-18F°] 0.157+.021, ControlT°]
0.108+0.018, SOY°] 0.183+0.012& e
A 2+ Aol BAHLRE FHES Aolrt S
Qo8 (F=9261, p=00001, ANOVA test),
t}% ¥]Z(Duncan’s method)E& %3t z+ 3
@zt zolo] FEME HAT AFH SOYTO

ControlZell B3l o3t $718 Yepilt
(Table V).

Table IV. Erythrocyte  antioxidative enzyme
activities (GSH—px)

Group of ;\Irgfnal RBC GSH-px glrlgg;?lg
N-8 10 0.209+0.015" B?
N-18 6 0.157+0.021 AB
Control 6 0.108+0.018 A
SOY 6 0.183£0.012 C

F—value : 9.261°

1) Mean=5td. Error
2) Means with the same letter are not signifi-
cantly different at @ =005 level by Duncan
test
* calculated by ANOVA test
Glutathione peroxidase(GSH-px) activities are
expressed as unit per mg protein{l unit will
catalyze the oxidation by HxO: of 1.0umol of
reduced glutathione to oxidized glutathione per
min at pH 7.0 and 25C).

5 X¥T2| Catalase &4

Ay Forel gitsl aaEe A4S gof
17| &) 3taksl 349 Catalased] 848 &
s Axp N-8Fo] 2042111527, N-18%°]
2976.8+107.2, Controlw-o] 2749.2%1752 SOY
To] 28955+149.122 eht HP ole
EAHoZ HFES Ae)7t ATHF=0376, p=
0.771, ANOVA test)(Table V).
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6. Z+2| superoxide dismutase
(SOD) &4

kel aksl 349 superoxide dismutase
(SOD)¢] &4& 54T 27 N-8wo] 3952t

Table V. Erythrocyte antioxidative enzyme activities

(Catalase)
Group aIr\xli?hal RBC Catalase I&lgggﬁlg
N-8 10 29421+1527" A?
N-18 6 2976.8+107.2 A
Control 6 274921752 A
SOY 6 280551 149.1 A
F—value : 0.376"
1) Mean=*Std. Error
2) Means with the same letter are not
significantly different at o =006 level by
Duncan test

* calculated by ANOVA test

Catalase activities are expressed as nmole
formaldehyde utilized as standard per mg
protein.

Table V1. Liver antioxidative enzyme activities(SOD)

Group of Sr)?ﬁal Liver SOD gﬁs&g
N-8 10 3952:+1.53" A?
N-18 6 37.83+2.38 A
Control 6 39.80+1.86 A
SOY 6 46.83+2.17 B
F-value : 3.806"

1) Mean=*Std. Error
2) Means with the same letter are not
significantly different at @ =005 level by
Duncan test
* calculated by ANOVA test
Superoxide dismutase(SOD) activities are
expressed as Units per minute per mg protein(l unit
will inhibit the rate of reduced of cytochrome c¢
by 50% in a coupled system with xanthine
oxidase at pH 7.8 and 25T in a 3.0m¢ reaction
volume). ‘

153, N-187*°] 37.83%2.38, Controlwe] 39.80+
1.8, SOYto] 46.83*t2172.2 YEh} Huk 7t
ol BAHLE HES 2ol7t AAHEF
=3806, p=0.023, ANOVA test), UZFH|n
(Duncan's method)& &3l 7} 3t *pole
FEHS AAST Ax SOYTol Controlwtol
H)3te] fold 2718 JERA K Table VI).

7. Z2+2| glutathione peroxidase
(GSH-px) &rAd

7+e] ikl &4-91 glutathione peroxidase
(GSH-px)¢] 84& SAT ZH3 N-8T9l
1.355+0012, N-183+°] 1.264+0.014, Control
o] 1.138+0026, SOYI°] 1548+0.1982 Uhe}
U At zole BAAHR FES Xolrt
919 . H(F=3572, p=0.020, ANOVA test), T}
Zul3(Duncan’s method)E& %3t Z+ HAdzh
ztole] HEM-S A% Az SOYFo] Control
ol vlale] fefgt S YERITH Table VID.

Table VII. Liver antioxidative enzyme activities

(GSH-px)
No. . ~ Duncan
Group of animal Liver GSH-px Grouping
N-8 10 1.355£0012” AB?
N-18 6 1.264+0.014 A
Control 6 1.138£0.026 A
SOY 6 1.548£0.198 B

F-value : 3572°
1) Mean=*Std. Error
2) Means with the same letter are not
significantly different at o =005 level by
Duncan test
* calculated by ANOVA test
Glutathione peroxidase(GSH-px) activities
are expressed as unit per mg protein(l unit
will catalyze the oxidation by HxO; of 1.0u
mol of reduced glutathione to oxidized glutathione
per min at pH 7.0 and 25C).
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8. 2+2| Catalase &4

el kel &40 Catalased 84-& =3
g A3 N-8T°] 1840612983, N-18F9]
2002.3+583.3, Controlio] 1380.8+27.4, SOY+
o] 2113.0%34092 Yeh} ezt Aol EA
How HFEI o7l UAHF=0618, p=
0610, ANOVA test)(Table VII).

Table VI Liver antioxidative enzyme activities

{Catalase)
Growp Nc?. Liver Dunc'arl
of animal Catalase Grouping
N-8 10 1840.6+298 3" A?
N-18 6 2002.3£583.3 A
Control 6 1380.81+287 4 A
SOY 6 2113.0%3409 A

F-value : 0.618°

1) Mean*Std. Error

2) Means with the same letter are not signifi-
cantly different at @ =0.06 level by Duncan test
* calculated by ANOVA test
Catalase activities are expressed as nmole

formaldehyde utilized as standard per mg protein.

v. £ &

ELTd & (EglA KRS Tl Ltpisted
dolvhe WOl IR SBITH:E BMERA,
EE JHase] MhErh weln #stol BfkEoh
L RERE RRIBNY, A(LEMN, 4, 1T
S BEY EE MENMY  BMLIl sk
so] SRSl tel iEshs fETio] "eiA
ol FEHE AR BES Eekdo

ZtHEo 2 B LM o /MLE 8L
oh HiE R WRER B T e #est
HIE), AR $EEET, OEM 8L 5ol el
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U= Aol —fgity 4ol ),

MR ELt MEREUS I A
S BT S e GRS BRI EEE
B> TAME LT - Hb BUINESE, HiLALE
RIAE, b SBBIERT b, M SE, b
€ ERE KENRED KE4E MM Hopss
META", Sk - BN BEIE, SEER, A
N BBRIET E EE SRS, A FRE
FIEET) RZSE ) BT MM AN
Rl %"} oto] kel Hime) e B4
2 EZS RESY D, (ER - RSk
H> Yo AT, TIRRE Rt REFER. 4%
+, HE, HFAREWR. S5t B Sk
JUEARF],  TFREE BnERE se:,
CEAE - REB Vol “HAuE FRIGEE e
AT, WETHIAM, BBAH. AR ORIASE, E
Bk, IMEWRIE, BOFE. ©18E, MRS, 8
ANTik, THRTE, WRlE WE3ER Juhig BEUE,
PORACIRERE. ik, AR BRER
WREMSLR ) S el meE S48 & iy

o EBHE dste kst o

EE CERI - EEKER Y BEIk
AW, “KEOE, FIREE,
BRAtRt e StAs, B “EIEHIEE,
TLREAFEKX" S slo] BRS Edol B
Rata g3, Lige] S E #1he ik
2 EaLREe FIE WEaC, NS #o
R, Wi WAL WIAKE o) vewE
2 RSt ok

EREE/TS (S ol 71" Ry
BE B RUT BHT, GUT 59 4
e TAeR ool HEIZAM WHE, 1
e, AN %9 hEe] ol AL HER
ol o3t gHmEE REMUED, FRES, A%
RSl Mg

EREHTS M 2R o) o] oistel
AT RA, REEEE HFERE KR B
BE WAL, MES EERE BrLET

T = =



IEE & 3% - RIS

T, BRI, HEAES R, BT MR
IR, P ERR, JBREEASH, Hihe
B, fiE 2HEsty, td7e 28,
LHH, BRE (EERss, R[IES FuniRE
iﬁimﬁﬂﬁ IR, mEREst R, RS B
f@ '''' , IR H RaEgEsiy, dzlt*”" EEE

,J\mwﬂw,e, KRS, FHFASEE, 0T
f’%ﬂh!@"(}ﬁﬁﬁmé}l ZHEFE WK, FIAM, ¥
I%Elﬁ’j'fﬁ A, R, BEEssln, BN

© HERAHE #IERNE, SHE BHE B

ﬁfﬁ%ﬁ«zo}ﬂ, THTE WHMGR, Sk, KHE
FAMEE LG, BfERe 2% Lndig

minsie, B

o] T F#R FfilgE+< ZaFHPolygonaceae)
of st SAEA BMEEARS (MEEe SR
B Asclepidaceae)ol B3t B S B
gis7t d2d. CREfME), GEEE) Y OB
Wiy oA R “SRETRE, RER BE
g} st ARKMilEESY AEEE Eostdth K
s Msk7F sl ofgh Wl 2
WEL 271 % 9 0 xke} Hege &
HE RO, BIR, BER Tﬁf‘ﬁ’éﬂfﬁ 2
=< RS EUrE, GklE CEaEITn
AT filEEe dFFEH @fr—’“’«l TEFS
s Aggkoz gy delA Be EAH IE
o] gk Gl Vo (RIgE-—dE
il ol st AlR BESE S TEFEr
% , TEEN B &Fdy sz, ©=3 €

EREAES KfEs 403 ATES 40
< Bz st TaEne] d&pes st
T snk (IR Ve LEEEMIE 7]
HEE BHgoR ﬁ)ﬂo}‘ﬁ" CRuglR Iy = ]
HEAE IA (&S FHSIT wiiFEe] F
e Adga sk

PRIFEEE A B #(be] EE 2 ZtERG

~o

& e BGWeZ FHEEI KEd 9z
MATEE  fEDE @RelRl M HER

(Programmed Theory),? #% Mgl R

7ol e #Fe ditgsol vixe dE
EE & E A 7 U 4EWER(Vital
Substance Theory), Zegi@tsiol 23] =
WU Kol THE EWS Ad Migd o
A A BEERESS doA Mt A =
e EERT BRI (Gene  Mutation
Theory), &{ERF#(Gene Theory), #{te §
A AEA Y KX MRS MR
HAHC] Mo AL & glue s
T X XRBEF (Cross-Linkage Theory), H il
HH i (Free radical Theory), Orgelol] ¢]3}to]
REY BRRZ Zbe WHHEE #AEY B¥E=
Hate] 2% wEoi7l @RaEHo EHE B4R
23 AT M (Accumulation of Errors
Theory),®* 14EH%(Wear and Tear Theory),
B R &8 Autoimmune  Theory), g 15
%E f(Cellular Gavage Theory), TR

Hi(Neutroendocrine  Theory), 2E#HAHR %
o) #iHE T Yok

ool free radical 3o &
<=4, o] 52 1996*d Harman©] free radical©]
iy SRl (ERstd slze ES 4
BestAl E3 o]zle] EHE EHIE Ekd) 18
HORITH RS A RRle . xRSt
o PEREE ot

ole AHEANY 4SS free radicaloll 3+
HER HEKXMES] LRSS #iTA0E
ZAo®, I RIFTe BoHR K3 £aEHs 2
o] BHHE ARl #K3S radical®] LT AHg
N BRERHE 3 radicalel BEEE o) IR
Hry. E3 superoxide(Or-) dismutase(SOD)2)
R @ERAX O ¥ radical?] iligf

e W 3l

REEQ @B bIgE o] Eikol BRI = FE
o] ffiza=l Aot
Free radicalo]@ #=&X|9x)x] @& Az

(unpaired electron)E 7H1 €Ay 2218 @3
o} Free radical IFHMIA MEGHREANA
A== B, 4, T BEMel W
Holl f&ksted 1 Aplel BinE 4 Ut} Free

o= ==
I o
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radical#} RHIE3t= £HENS 5T WERE
EEfiEEE, |E'E, DNA o] Jed), free
radicalo] REFFIRENGEA® (EAISES) HEEERAL
#)(lipid peroxide)S RIS o|ZAo) H|HH, #%
B 59 olvxriet KiESIH o REHHEE
EIWEQ S XEFA0] AT AT
< fHigfEel @ol @&He formz o)zt
free radical®l fEFiE MlEEe] BES kst
o free radicale] BREW Mg £ vE
2ol faF T iSRS fEE B
AA waBEel Y Bie S BES 7Hx9
Mipe) £%E Ak 9.

A0 F2 free radicalS Y Mo =X
Bed mmAZlx, e BEA1714, DNA
o] RIKBMRE FHEst, EAEY BES B
BAIZILE o218 free radicalol 23 Kol
FER7E o7t Mingtel whet fEe] EBHEL.
2A Z7 EITHE A2 B free radical
o o% BHS &MEEl HAdMeE Or-9t
H0 5 REBEAENA ke 2 Bksjok
@-E}-,%)

olelgt AHgRe] IEMEAF e HEiEe 2=
GRS radicale] #4S K#kol 2 system
I ARE radical S e, BRrESe systemo]
Ak

S —fe] ASWIRSEA ABER
E jEete WatE RE 4AMYES AN E
T ofgste AUXE as T3 s,
T AEN R NRE BmES Bl S
&, olAElt BE GEAA mEshs Hhe
& Z3 Yok EEkel oA &fE stress 2 1L
Byyfo) K3 FiEES ienez =KX
D H&kol Ha e, ol {LEWHE
o3 FHEGS Ml —Mmo R AR M
Mol AHEE MBS LETERELL
BEEZE 2 ¥ HR] KRR feimsl ok

NEEel Bt e8] BN, A free
radical®] 4AF%E &2 UL cytosolic

40

xanthine oxidase, aldehyde oxidase, microsomal
mixed function oxidase, mitochondrial respira—
tory chain % catecholamine %} thiol %,
hemoprotein 59 BEjE(bol 23] AKD free
radicald] EWEAZE 2 WETH wES wig
oz FEHAAH, olg ZE YHES oY
7l BfEA R obuE REEfEA T BRES)H
3 9ol MEES AV Qlvh ohas] AfER
d old HWEE & U HiMbLR HRY
glutathione, superoxide dismutase,
glutathione peroxidase, nonprotein bound-SH
2 protein bound-SH o] Ffrste] iEdEmEER
& BREToEN EEMUS Mz ow,
free radical AR} RO ity )
ol #BEMel Fddn o welM gt
WEe BR R R B Eidl #
& NES ZHARAME ol$ EES HE
5 3tE =of gt

T, BEBAAM T Zftd HWI HIErt ER
3 #7En e, & %o BB,
WA, SRMES, MOHEE, 2GS
o EE, # 70 mfIEs, EMT 5o
2 EEs A3 AWBmER e pE o
P LiEES] X e Hgest vzt
o BAEZAE K#s Bk 2 )Y Btk
MEEo] EELS ol #EfTEY $t3, O BE
B oe] PR o]FoA g I £H
H HEe] o)FRA Fu Uk B3] HIGD)
) BEET BAEEH ERZF Dol MY
FHMEZ) ol2E EiFolth

olo EEE HRIEHEST] Eikol X #
oA RS MR NSk $lste A
P SAoA 257 AEAZ SDA ratE i
FHE T2A HAAA 8FHe MmBRETFN-8
group)@ 12573 9] MRER (N-18 group), 125
% ratoll D-galactose(SiIGMA, USA)E 50mg/kg
o] ¥l&2 13/1Y 653 ALC 2 rat ol
1) 8}FAg D-galactose #%Edf¥(Control group),

catalase,



IHE 9 3 BREHT) =3 859 st viale 9%

D-galactoseE I 3}FA T FAl EEEE
& Ko RET EEEES  RERFSOY
group) 22 Yol Z+ ifel evutEy AliEsted
il eSSt

T3 IEVEEAEE EREY #Mbel ol o
RSN RS MRSt aAl Y BiEe &
BaMLel, s} Frel IRERMtAe) SR
FriIMERe] Superoxide dismutase(SOD) &M, Rl
Bke] Gutathione peroxidase(GSH-px) &, ik
9| Catalase T&Mk, Wl Superoxide dismutase
SOD) #&EM:, M9 Glutathione peroxidase(GSH-
p)iEE, B9l Catadlase &M #MEbE  N-8i,
N-18#, G-galactose #&HiH¥, SOY#HLE Yr
o] WFESHA T

Figol AFER F o FHEE-S N-8fifo] 1386
+0.19g, N-18#fo] 1893+1.06g, Controlfo]
156.35*0.37g, SOY#fe] 1558+053g2.2 et
o4 B RERY xelw BAMSE A
zpol7b YR o m(F=15651, p=0.0001, ANOVA
test), th&B]Z(Duncan’'s method)E £3le] z}
A Afelo] FHEMS HAT A3 N-187-l
Al Controlel ®lgte] #% F7He HERINA
ouv SOYTE Controldd #9238k Aoz ¢l
Ak Ao AHed Fo BRESS N-8wo]
2.28+0.07g, N-18w°] 3.47%0.12g, Controli*©]
2.70+0.05g, SOYT°| 340*0.11gez ‘el
A 1 BRERESY Aole FAXLE HET
Z}ol7F UR e (F=46.210, p=0.0001, ANOVA
test), T8 2 (Duncan’s method) & %3l 2zt
[zt Apole] HEMS AT 23 N-187%
SOYTlAM Controlwoll Hlste] §-2l8t #ns
YeRJ R K Table 1).

TGRSR KM IEEEM Y BTER
1LEMES 218 SERIRIIEEEES O7F Kb
9 ERS MARIY TREAEM S A
ol S Jslx, MEEEES KTA7IE
Feell BHfRstH 2] 7R 59K, S alcoholtt: g
WikE, 2l Breg, 18 TEEMERFA, JEBS

oEsd, THIRME(LAE 3 mReeh BRMto] dth
g AFe] 3 =g golrr] A3 #
AsptelE g% (Thiobarbituric Acid Reactive
Substances : TBARS values)& =43 Az}
N-87°] 36.302247 nmol/100m¢, N-187°} 39.17=+
3.25nmol/100mé, ControlT°] 54.00%3.68nmol/
100m¢, SOY-°] 43.83+2.04nmol/100m¢ .2
Bl A 7 Aol FAIHOE HES Ao
7F o (F=1.189, p=0.001, ANOVA test),
t}EH) Z(Duncan’s method) & F3l 2 I
v Aol FHEME AR 23 N-182FH
SOYT9lA Controlol|l Blgle] #olgt ZAAE
et zbe] A #kskE K Thiobar-
bituric Acid Reactive Substances : TBARS
values) 2 &A% A3} N-87°] 53240.32nmol/g,
N-187°] 6.75+0.64nmol/g, Controlae] 898+
0.89nmol/g, SOY°] 7.75%1.00nmol/g 2.2
e} ezt Apole FAPSZ FES Aelrt
AR oM (F=5887, p=0.004, ANOVA test), t}
Z18]2(Duncan’'s method)E %3ty 7+ Hazt
zolel  FHEMHSE HAS Ay} N-18FL
Controlael] Hl3l fod HFHAE UL
U SOYZ& o8k o]t fiiti(Table ID).
Superoxide dismutase(SOD)E  AfERlA
ae BHELR fFHEE 08 Az
aHre fEAE Fo
HY Pl i3t FaEe AL do}
1] H3l A4St 242 superoxide dismutase
(SOD)Y 84& =743 23 N-8¢o] 2300+t
160, N-183*¢] 20.33%1.65, Controlie] 1600%
153, SOY#o] 214014492 deh} 3 7h
ztole BAZOR HES Aozt AJLH(F
=3405, p=0034, ANOVA test), th% Hli
(Duncan’s method)& &3l 2+ HEzE Aol
FEES #AAT Az SOYTe] ControlTol
dlsto] fol g S71HE YERATH Table IID.
Glutathione peroxidase(GSH-px)= #A2k3}4=
At FAAFHAAE FAlY BrARoZMA MM
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i REK oS Bt RIBOEHE (RE)
FE fEle d®

HYToAe] Fatst aAEe] B4E doli
7] 93 ksl @492 glutathione peroxidase
(GSH-px)¢] 84 A4S A3 N-8v9)
0.209%0.015, N-187°] 0.157%.021, Controla*
o] 0.108%+0.018, SOY&°] 0.183*=0.012& je}
U Hazk zole FAHLR FHES Aot
R o (F=9.261, p=0.0001, ANOVA test),
t}EH] 2 (Duncan’s method)E E3ld Z+ A
b Aolel FEMES HAS HI SOYTo)
Control#ol] H]3ld fo¥ F718 et
(Table IV).

Catalase= SODell 93] 4348 #bstei
o} FrIFEE S EE BRMToEA AfEE
st pgolo”

Aol Mg ksl gA4Ee FAS Yo}
wB7] 98] aksl a4 Catalases] 84S &
e Ayl N-8wo] 2042111527, N-18T 0]
2976811072, Controlo] 274921752 SOY
To} 28955F149.102 YER HAEr Zol=
SAXRE HES 2ol7t JAUATHE=0376, p
=0.771, ANOVA test)(Table V).

7re] #Aaks §49 superoxide dismutase
(SOD)e] &3¢ 43 49 N-8To| 39521153,
N-1870] 37.83%=2.38, Control-°] 39.80%1.86,
SOYo] 4683121722 et Uzt x|
EAXCR FES a7t ANSH(F=3.806,
p=0.023, ANOVA test), tZH|Z(Duncan's
method)E& &3l9 2 HYZF Aol HEME
A4 Az SOYTol Controlatoll Hlgte] H
gt F7ke YR A THTable VD).

7ve] As 749 glutathione peroxidase
(GSH-px) &4& &4 A3 N-879]
1.355+0.012, N-187-°] 1.264%+0.014, Controli
o} 1.1381+0.026, SOYw°| 1548+0.198& &}
U HJut Aeole FAASLE FHEI Aolrt
AN (F=3572, p=0029, ANOVA test), Tt

i
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Z8](Duncan’s method)& %3t 2zt A7k
atole] H#EM-S AAZ A3 SOYT°] Control

ol HlEte] Feogt F/HE JEIITK Table
VID.
-Zre] 3Fatsl g9l Catalased 418 =3

3l Az N-8T°] 18406%293.3, N-18F°]
2002.3%583.3, Control°] 1380.8+27.4, SOYT
o] 2113.0+34092 YEht Hdzt ztole SAA
o2 FHES Aojrt UUHF=0618, p=0610,
ANOVA test)(Table VD).

Llbe] fhas s 2 R aREEH
LERNES BIEEC] Controlifol ltdle Hi
3 @7t URE, MmEE NEEREMLY SEE
Control#fel] st RS WA 7E AT

3 AmEke] PRt iRl HWI Figol
AANE  EHELEEST HEFS  FRiniRe A 2]
it B Superoxide dismutase(SOD),
Glutathione proxidase(GSH-px) ifG#Ee] Control
ol sl FEMJE #BmE JeEhgles,
ol M= Hilgfk B¥3%<Q) Superoxide dismutase
(SOD), Glutathione proxidase(GSH-px) &)
Controlffell thated HEM Je WingE el
ped=g

O nR HEEEAT of B FEY K
fiEE7t EEBRRY ARTd #wEY BH
S Yol il BT RoZ HEET Y,
A HEE 9% 8% FHrow fRE £
AL MERSI L, B old W BE e

THgeoh Smalol & Ao R,

V. &

2

BHEIEEMOl HiMLrEA vXe s
Bigryo 2 v nxl g8FHel MEER 12
FHol mER, 1253 rato) D-galactose
(SiGMA, USA)E S50mg/kgel ¥&2 13)/1¢Y
657 A40 2 rat kel EEAMEE D-galac-



HBE 9 3 : HRIEESTO) 3T F e FAsted] VA I

tose ZEAFE(Control group), D-galactose®
SEALE T Al HREEETS R R
BEIEET HERESOY group)oll X el 3 B
o] HESME, MmiEE el IRERR e &aid
{t, 3 FRimEke] Superoxide dismutase(SOD),
Glutathione proxidase(GSH-px), Catalase &
EE AlEste g3 22 #RE Ik

1) HEESM REFSOYH)S D-galactose
CEEE(Control#)o]  Hdted FFEE A
HEI ®=invr glow, BRERES =ERe
SOY##ol Controlffol st HES EIhnE
UER AT

2) mi FEEARMtY SEs WEX BR
HEIESEN HEF(SOYR) S D-galactose #%
B (Controlf)ol  kate] FES BALE Ve
welom, el IREAMLY GaS WES 4
Bo A= SOYEfo] Controlffol Ltdle HE3H
A=R7F YAk

3) AfiRANA ) FifgL BREY EHES &

olr 7l &l Hilk(k BERSQ superoxide dismu-

tase(SOD)2} {EM:S BIES #F BHRESH
PRELFE(SOYHEH)S  D-galactose #Ei#¥(Control
ol st BES g JEIIT

4) FRmERAM 9 it BRES EES o
old 7] Y3l Hilk{k B3R glutathione peroxi-
dase(GSH-px)9] &S HIEd #E HEIEE
FT HERFE(SOYH) S D-galactose #ERE(Control
ol tsle] HES ®ing JYeEhigit

5 FRIERANA Y HiL BRES S &
olB 7] 8} Hilgfk B#E<Q Catalased] HHS
BIES #E £ERM ZRe fEtHeE A8
ER7L gk

6) BrelAe Hifgt BRES EES dolr
7] 918 HilEs(t B3R superoxide dismutase
(SOD)¢} EM:S RIES #EHR, HELESET K
FH(SOYHEH)L D-galactose #EEEE(Control#)l
et A ®mng JerdiAch

7 M9 FiEgt BRES EES doln

71§18l Hidg{k BE%E< glutathione peroxidase
(GSH—px)9] &S WET #FE BHBEESH
FEFH(SOYHE)2 D-galactose #E28¥(Control
#ol et AES #ing Jehgoh

8) ZrellM el Filslk BERES EME dolr
7] A8l fiEs(k 8% Catalase?! EMES BlE
g KR, KE M ERT HEHHeR HES &
F7F g

LLEY HRE SRIESMS EUEmE £
B ZtpEe EFES ol b WY &
e AoZ HEFEET, o2 o #E HE
TS0 & Aog EpEnh

SEI0K

1 HRZ : w35e] dAUEH A0 Azt
S, SFEAlEEls] AbA  AI3E : pp39-
53, 1985,

2. WEE AR - EABE Mg 1n3d,
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1995,

5. BLUUHE @ FERY HEEPUSHER, M&, Epse
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