PP EEREE
J.of Const. Med
Vol. 11. No 2. 1999

VRN TR ERG, REEM gl
79 et RS PiisL tiE] v X & &

A Study on Antioxidative Effects of Sipyimiguanjungtang and Csuyubujayijungtang,
Korean Traditional Prescriptions for Soum Constitutes, in Brain and Liver of Rat

Jung Bong-yeon, Song Il-byung

Department of Oriental Medicine, Graduate school, Kyung Hee University, Seoul, Korea

The free radical theory of aging was introduced in 1956 by Denham Harman. This aging
theory proposed that normal aging results from random deleterious damage to tissues by free
radical and supplying antioxidant lead to decrease oxidative damage, inhibit aging process. In this
study, we investigated antioxidantive effects of four Korean constitutional prescriptions for 'Soum’
constitution -  Palmulgunjatang(Y1), Sipyimiguanjungtang(Y2), Osuyubujayijungtang(Y3) and
Seungyangyikkibujatang(Y4). Antioxidative activity of this prescriptions was examined by
1,1-diphenyl-2-picrylhyrdazyl radicals, superoxide anion radicals, peroxyl radical , hydroxy! radical
scavenging effects and erythrocyte hemolysis inhibitory effects. Y2 and Y3 were shown to have
relatively high antioxidative activity on this methods. In additions, result of the cytoprotective
effects of Korean constitutional prescriptions agianst 2,2'-azobis(amidinopropane) dihydrochlonde
(AAPH), a free radical initiator, induced cytotoxcity in human hepatoblastoma cell line was
similarly obtained. On the basis of this result, we assayed the antioxidative effects of Y2 and Y3

on experimental oxidative damage, induced in mouse by 100mgkg AAPH. Male ICR mouse were
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given oral administration of 500mg/kg Y2 and Y3 for 4 weeks. Thiobarbuturic acid reactive
substance (TBARS) and protein degradation level in liver, plasma and brain as index of oxidative
damage were decreased and thiol compound, total antioxidant status in plasma were increased by
Y2 administration. But, Y3 injected group was decreased only protein degradation level in brain.
Also, glutathione, a potent water-soluble endogenous antioxidant, concentration was increased by
Y2 and Y3 administration in liver and brain. However, superoxide dismutase and catalase activity
as a major antioxidative enzyme in vivo were not shown change by Y2 and Y3 administration.
On the basis of these result, Y2 have an antioxidative effects on both water-soluble fraction and
lipid-solube fraction in cell and tissues. But, Y3 has a lower antioxidative effects on lipid-soluble
fraction than Y2 in cell and tissues. These results suggest that Y2 has a antioxidative effects by
protect the tissue against oxygen free radical mediated oxidative damage and Y3 has a limited
antioxidaitve effects on water-soluble fraction in vivo. Therefore, we make report that Y2 is more

effective prescriptions for anti-aging or therapeutics of diseases.
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28 24 fEeAE 424 vitamin C% #A1 238 By

HEM 8FdA B8 Mbws 486 Had | BREneEd GOT Bt Med 23 $H HLaHs
HEH EZRES Bo|x] Pol BMH Mol g HFHL gle Ao Mydd
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B%S Z@stn glon, AXRER TR %RHQ
B3 2 0 net £RS 53 3. MEEes
Blped FEES AR g5 £ BE shol o
o Bael pEte #Fstn Qg Y

AR S foishr] AT <) $RF RE iEH
2 ®3n e free radical HL™Y iEHEE
(Reactive Oxygen Species, ROS)ell ol& #ih
A ELE Rigo] #islol o2 kA BITE KA
< Foln £fae) #aES BAdoEM 2l
BETE R EmRS £ FEE
o K@ BEANM ASHE BEY 1-5%3 =t
BodstAl #icsol #4EsAY T xanthine
oxidase, glucose oxidase®t #-& &t Bk 1
Fogw g2

T EREZS REY THOIYE @InE
Re#aly) el chad pEMaRE sAn dd.
aY edes ARe] iEMEKst BEstAY
Brmos EHEEI Bhie 5. EhEEd #
Bt RS o) TUAY MlE AES ¥
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mebd, iEttEEe] B MHE & e Him
{t#(antioxidant)e] HFEL of$ BES M@
Bl &5 L BE SN EMEEY ML
MENAZ 5 de HES BED oo mmdl @
2 Bio) HEHsn Uep e

BEHME ARY AL ARl B RE® HE
29 20 mEAE BREaE, 297 %4,
720 sakips, 800 7 FBK. AR,
oo HEIA, 2% Wk, g7V £H =z
Blo] wirn, HPo pwipn Arkipssg, # 50

o] AWMET, LHEAR Sol N HEkL KR
o BES HIFVE D, Fgmm Mrze B0V #
M, =7 aEsEs. 279 N
7o mFHEMol HE HEt &Rl WY HEI
gonl AAdME thakdt fELBZE BEEo B
K ®ES AR EAsn Qe

B BRE BB Alagddel R’
. Mgo o] S T MES A% B 42
8 wmekA Retn ol Eifeln, fiRel HEt
BigERe] R&S SOD(superoxide
dismutase) S ol-&3h= WY 9A €0 RAA B
oA sEE A H{eEdlM Rkt BRE
#to] olch. whebd, SODS Bt Mgt EHS
ZRAEA iEEEAA S Rkt 5 SOD B
H(SOD-like substacne)® BH3o] tIEEE FEi¥ol
‘:}30).

ol E&E WL MRMkol PSS o Bakel
A AN YT ML Eio] MESE AR
A BHS BIE, AMETE. FHRARHTS.
+oBREDS, REEHTFERES 7D HELH

o2&

& BEsten], dd #mslo fst F Aol

HELh B8 BRE BB 23 A8k e &
#E QA7 ®Eshe vlolot.
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TS F#(Y4) 0.2 o
7 srge e 2o P

ol AN

ik ot AHgSiTh

3) &M

2) #aAeix 2 Jogel NS SIS KESMIEAL 23t

2 Eegd  AME3E #HIIBE Human 15-20g A529 Mt ICR mouse® #E 2ol &
hepatoblastoma cell line! HepG2 Hiffikk goll FmstAen. @EM K2 B0k HEA
(ATCC CRL-10741)E #lfiaikeiTo 2 € 20 &, Eeoll #Fmstdct.

The components of Palmulgunjatang(A$HB&EF5, Y1)

BEy EB2 44 A=z
A% RADIX GINSENG Panax schinseng NESS 8
W RADIX ASTRAGALI Astraglus membranaceus BUNGE 4
Bl RHIZOMA ATRACTYLODIS MACROCEPHALAE Atractylodes macrocephala KOIDZ 4
e RADIX ANGELICAE GIGANTIS Angelica gigas NAKAI 4
n# RHIZOMA CNIDII Cnidium officinale MAKINO 4
BE% RADIX PAEONIAE LACTIFLORAE Paeonia lactiflora PALL 4
2 353 - PERICARPIUM CITRI NOBILIS Citrus unshiu MARCOR 4

HEX RADIX GLYCYRRHIZAE Glycyrrhiza uralensis FISCH 4

Zizyphus jujuba MILL.var.
P FRUCTUS ZIZYPHI JUJUBAE inermis(BUNGE) REHD 6
X0 RHIZOMA ZINGIBERIS Zingiber officinale ROSC 6
Total amount 48
The components of Sipyimiguanjungtang (+=%&%%,Y2)
REL ¥ 42, A wm(g)
SO ==Y RADIX CYNANCH! WILFORDII Cynanchum wilfordii HEMSLEY 4
Ft s RADIX POLYGONI MULTIFLORI Polygonum multiflorum THUNBERG 4

R#® RHIZOMA ALPINIAE OFFICINARUM Alpinia officinarum HANCE 4
% RHIZOMA ZINGIBERIS SICCATUM Zingiber officinale ROSC 4
353 PERICARPIUM CITRI NOBILIS Citrus unshiu MARCOR 4
e PERICARPIUM CITRI NOBILIS VIRIDE Citrus unshiu MARCOR 4

FIftF RHIZOMA CYPERI Cyperus rotundus L. 4
28 FRUCTUS ALPINIAE OXYPHYLLAE Alpinia oxyphylla MIQ 4

2] CORTEX MAGNOLIAE M. obovata THUNB 2

1T FRUCTUS IMMATURUS PONCIRI Poncirus trifoliata (L.)RAF 2

K& RADIX SAUSSUREA Saussurea lappa CLARKE 2

KB PERICARPIUM ARECAE Areca catechu L. 2

K FRUCTUS ZIZYPHI JUJUBAE Zizyphus jujuba MILL.var. inermis(BUNGE) REHD 6

Total amount 46
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The components of seungyangyikkibujatang (5 Rt F5, Y4)

@0E2 LEE $4 Hm(g)
AT RADIX GINSENG Panax schinseng NESS 8
bEX5 RAMULUS CINNAMOMI Cinnamomum cassia PRESL 8

HER RADIX PAEONIAE LACTIFLORAE Paeonia lactiflora PALL 8
figie RADIX ASTRAGALI Astraglus membranaceus BUNGE 8

Bi&S RADIX CYNANCHI WILFORDII Cynanchum wilfordii HEMSLEY 4

BH CORTEX CINNAMOMI Cinnamomum cassia PRESL 4

KUY RADIX GLYCYRRHIZAE Glycyrrhiza uralensis FISCH 4

Bt 18 RADIX ACONITI Aconitum carmichaeli DEBX 4
5 RADIX ANGELICAE GIGANTIS Angelica gigas NAKAI 4
KE FRUCTUS ZIZYPHI JUJUBAE Zizyphus jujuba MILL.var. inermis(BUNGE) REHD 6
HE RHIZOMA ZINGIBERIS Zingiber officinale ROSC 6

Total amount 64
The components of Osuyubujayijungtang (REZFFFIEHH, Y3)

BEL £ ¥4 $& A &(g)
A ' RADIX GINSENG Panax schinseng NESS 8
gk RHIZOMA ATRACTYLODIS MACROCEPHALAE Atractylodes macrocephala KOIDZ 8

M RHIZOMA ZINGIBERIS SICCATUM Zingiber officinale ROSC 8
Bi CORTEX CINNAMOMI Cinnamomum cassia PRESL 8

B RADIX PAEONIAE LACTIFLORAE Paeonia lactiflora PALL 4
B PERICARPIUM CITRI NOBILIS Citrus unshiu MARCOR 4
HEX RADIX GLYCYRRHIZAE Glycyrrhiza uralensis FISCH 4

REH FRUCTUS EVODIAE Evodia rutaecarpa(JUSS.) BENTH 4

IEE FRUCTUS FOENICULI Foeniculum vulgare MILL 4

B A A SEMEN PSORALEAE Psoralea corylifolia L. 4

¥ RADIX ACONITI Aconitum carmichaeli DEBX 4

Total amount 60

4) RE U R 2. Wahik

el A} H#EP  fluoroscamine. 1) &Ko PAK
thiobarbituric acid. 6,6-dithiodinicotinic
acide Sigma it ¥WHE #FHIHC, 2.2'-
azobis(amidinopropane) dihydrochloride=
Wako Chemical ite ®&H<S #AsIA

Fi2 EHRES 7 5k pES Eigkol 24417
D7HFA7} 3083 masle HBHS L oS
125 120-«: b mssled QL mgH T I B
2 Zd % rotary evaporatorZ MR i&iﬁé}
ohe dARelsld LR S lkEdct o] hilil
< 3MM paperE WA ¥ ik HREES ’F' Rt

- 231 -



- Al Eelets|x| 113 H2E 1999 -

o BA{ILAIZIZ -20TelN REs] FHstdd
ol imihhe] HEL & HES A 4 Bk
PBS(phosphate buffered saline, pH 7.4)l
10mg/mee] BEZ BRFsld FMstACH

VANE 12k o

HepG2 #i8 1Z# &MHE 5% CO. 2% 8
fE & 2H9 incubatoroll 5% fetal bovine
100U/mé 100xg/me
streptomycing  &#%%  Dulbecco’s modified
Eagles Medium(DMEM, Gibco)Z #M3Ich.

serum, penicillin %

3) Hilgqt &S| AIE

7t. DPPH radical scavenging activity #IE

DPPH (diphenylpicryl hydrazyl)® 3gA8g
He KEY free radical HEEH FESY, ik
ft# £ Bl A3 EF e A& BFE
dol5elo 24 diphenylpicryl hydrazine® it
2 #REBA 25 e E4S 72 7] g2
AR Fo HEERY &S flEsle 34 228
A Arggt ®

#® #&E DPPH solution (0.016% DPPH
in EtOH : Na-phosphate buffer (pH 5.6),
1:1, v/v)el A7kt & 271 B85S 517nmolA
MEstD, 58 Ao uhgAl & 2l He 2
HIESt Bl A2 HEMLR S-S BEst

L}, Superoxide scavenging activity JBIE

Pyrogallol2 %#el pHolM EB# &fksldA
superoxide anion radical (SAR)< 243l9, o
Ao} pyrogallol?] BLE B £281A sl o]
SARS iHXE22ZM pyrogallold BH ELS i
A7l T8 MWEs SAR
activityZ Mo’

scavenging

B8 AK2 Tris-HCI buffer (pH 8.0)ell ik
stz od7]d pyrogallols #m & F 5% ¢
440nmellM RAES #LE BRsIACh SAR
scavenging activitye pyrogallol® {tE 50
% Mslske HRe RE(SC50) 2 gEstAct.

Ct. Total antioxidant status AIE

Randox (U.K.) it9 total antioxidant
status #sEM kitE #M3 metmyoglobin®
hydrogen  peroxided KESZ  HRHe
hydroxyl radical (OH-)ol <&l 22'-

azino-di-(3-ethylbenzthiazoline  sufonate)7}
Btee A & whEe 328 BiEsrld
8 spectrophotometerg FA sttt
2}, Linoleic acid® @At hitoll 28t Hikit s A%
Linoleic acid sodium salt (3mg/1mg) 5040l
7 wx9 #8 20u ¥ 10mM AAPH(2.2-
azobis(2-amidinopropan) dihydrochloride) 30u¢

2 Hi F 37CoAM 3087 shaking
incubation& st a3 1.2%

thiobarbituric acid 10029 8.1% SDS 20u.
glacial acetic acid 30 wE H7kstn, 85TelAM
3092 A7l & A4€ malondialdehydethio-
barbituric acid conjugate dye® 540nmollA ¥
FTE WxE AFed Htd AR peroxyl
radical % €4 vlmstdct.

4) B #mRE IEROIA SEQ it W
R BE

7t AAPH ol 28t fmindttoliM SEI el
Mt 3% YR AT

AAPHERH 43l peroxyl radicalol #¢

BRI Wil RekrkS WEslhy] S8l HepG2 #AR
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£ 2x10%ell/well®) #EE 96-microplated] #
st & 5mMe| AAPH 2 7zt B9 BBIE
dta 2A1ZbE}t ot EEsAT O ¥ E#E b
B KEdtn 3zkd D-PBSE kel %
DMEM22 3AMd  3-(4,5-dimethylthiazol
-2-y1)-2,5-diphenyltetrazolium bromide (MTT)
solution 200xE #mstm 3AZHEF FIt LR
g 5, RS 9A BEst 20049 dimethyl
(DMSO)E  #7ksld  succinate
dehydrogenase® &EHo2 AFHe Tt
formazane crystal® ##stAn, °|€ 540nmol
X RAEE MiESI cell viability® $EstACH
HE A= AAPH T3k digh Adia i
£BIE (relative cell viability, %control) 2 #7]
st

L. Red blood cell hemolysis test & B%
&t GEE
K2R d39 4FozRg 33 Ady
RBCE %Ealdld AMgetdth. 1% RBC 0.7méol
Z 559 A& 0.2n¢ 2 10 mM AAPHE ¥71¢
F 37TCoA 22Xt Bik wmRT o2 Y4E8g
3l FRHS 540nmold BAEE BiEsld #%
¥ hemoglobin %< #ES ¥, 0.1% RBC £
o 2XE 343 RBCE 752 44 #Mm A2
T A gl g ddAd vE2M Fh AT
£ AFsUc®

sulfoxide

5) AAPHZ E1tr) EBS FRE &
OlM B#e RE YR BIE

7} SEEMme| 1rel AAPH RI12 ik

SHhEiLe PBS BREAINSE ER#Me T
AE WiEst] %% Bk TAE 71F22 500mg
/kg body weight®] v]&2 ojd % 134 437t

7

EIFlo) REot AHBHES! kgt #4850l olXl= & -

AFEAs AT, HmEe 22 ¥ 89 PBSE 5%
g oz Bosigch 2t 2§ 7 rlgde
TFRelgon AE 71Et 15794 134 HFS
WEstact Ag 71 HBTH% 2405t #EAIZ
% 100mg/kg body weight & H]&2 AAPHE M
FE(ip.) o2 At AAPH Fo % 4A 7R
d5sld HERCZRE mgs REGiden, i

I I8 Mg 541 sl PBSE 2-33) itk
HEM7EA -70ToA Rasigch R m#e

Al eelstd mis Teld F BR AHgsiud

L}, Mm% total antioxidant status (TAS)<
AE

Mo 2 7€ total antioxidant status (TAS)
9 ##< Randox (U.K)AM i TAS BlE
kit2 Jstgloni, HER TASE KiEtt vitamin
E X489 6-hydroxy-2, 5, 7. 8-tetramet-
hylchoman-2- carboxylic acid (Trolox)$] #i3
g RESEA FH7|skAd

c}. Mm% fEEAEY % thiol groupel BIE

m# FREA%AMERY BiEe Yagi 59
40 =2t P =, M 50uel 10%
phosphotungstric acid 0.5m¢#} 0.83N H2S04
4. 5m-% g = 3,000rpmollA] AR s= HF
B3 E 23] AR F AHE] 1% thiobarbituric
acid:glacial acetic acid:d.Hz20 (1:1:3. v/v/¥)
5méz}t 8.1% sodium dodecyl sulfate (SDS)
0.200 A7kskd 100TAA 115 uhs-5k
t}. o] ¥hgelo] n-butanol 3mZ Hudkd AAH
dyeE F2& ¥ ol€ excitation 515nm,
emission 553nmolA HR=Z HEsld m¥k &
AR aS tEsti

Thiol group® E®-S MAEMHK 0.1m¢d 0.6
mM 6.6"-dithi-odinicotinic acid (TNA, in 50
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mM Na-phosphate buffer) 2.9m-2 &£ 3 ¢
AolA 1A1ZHEQE BkEAIF| D, RRES MES
9 cysteined ©]8% FiEghRa vl Eas
C}.‘“)

2t BF o HHe| £1t8 o

B AR 2RSS IREREMEY 2 BEUH
SHRES TS o2 2] {78l

BREGBEAL S MiES 10% & BB 0.1mt
o 5-u) FH3} 22 TBA KM R SmeE &M
F 95TolA 1ARFES RAEAIZ] ¥ n-butanol 3
miE stz ¥4 2@ # butanol & Hatd
HHEE WA,

EHH #ES 10% MBEFER 0.1nto PBS
0.9m¢x} 20% trichloroacetic acid (TCA) 0.1
neS H7Hg ¥, 12.000rpmold YA Relslg +
BHS westn. o LB 0.25mol HEPES
buffer  (50mM, pH 9.0) 1.25mex}
fluoroscamine &% (0.3% in acetone) 0.5méS
me H, AdA 1587 ¥HSAIFIT excitiation
375nm, emission 425nmellX &KXEE BixEskd
AraATH?.

#&AA glutathione® #lE-S Hissin 59 4
it ma} @I glutathione (GSH)SH BftA
glutathione (GSSG)E #HIstd  #EstA
10% ## B 25% phosphoric acidg &
me F 100TCeA 1587 &Hsln g4 Eelsid
ER#ES sl 2 ¥, o] L##l ethanol:
chloroform (2:1, v/v)& #mostd f4¥esin
ethanolZS #H3ld A#2A AMSstdch GSHE
BlEs7l Yl A8 phosphate buffer (pH
8.0)& A7l o-phthaldehyde (in methanol)
< EFF F 25TqAM 158 ¥ed H
fluorescence spectrophotometerZ excitation

350nm, emission 420nmeolA HBEE st
ARl GSSGY g Al &0l
N-ethylmaleimide (NEM)& #H7bsld 3083t
#2A171 & glycine-NaOH buffer (pH 12.0)%
A7kt o-phthaldehyde® #H7Ht ¥ 25 TollA
SRS | AAE S Mwsld AFsAd

o}, Bt Bk EMe AE

SODY &t BiE-E ## 0.1mZ Tris buffer
(pH 8.0) 1.5meell stz 7.2mM pyrogallol S
A7bstn 8 BAES 440nmolld BER F 25
TellA 5%t incubation 8tx 87 RAEES HE
3 H o Ee %8 ol8sld SODY 84S
sttt SOD 849 “9e 185 1ned @
WAo] pyrogallol®l ZHs#{tE 50% JAlste 2
< lunitZ BelaAP”.

Catalased] i&t M-S Aebi®) 4o wre}
%€ hydrogen peroxide® &< 240nmolA 1%
HES W) R H EstAth. Catalase
o &% 9de 185 1ngy @9Eo] 1xmold
hydrogen peroxideZ ¥#ldts ZS lunit2 3
olstgt.

ot £8H TR
HolA HEAH ERE Bradford il whet 17
skt

6) Hiat mRIE

2 BB HFc THIEE REY FH2 AR
sttt 7z B AHEM BRES student t-test
Z ol &slglen, BAITA ARl Us HEHM
of s ErstAct.
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III. WEeRiA
1. 5me st A0 DIl R

WS HEfth MEele ESR(electro-spin
resornance) & ©o|&sld EHHOZ IM EHFE
BERS MEste &N HED G4 gFd
HF W WH T I HEME {8 iEE
o oJsle] MiEsie REH HEoZ Ba¥d 2
ol Bm e EME MES deMe
ey BMEh Blertsd del AesHn e &
FhLtae  BlEE. pyrogallol HENEEL IHIGE.
hydroxyl radical %8t L IREHB&L MHEES
ol &3l Mgstgden, 1 ABE 50% MElEES
Uehll= SC50(Scavenging concentration at
50%)2 {f#sld Table 1.9 vehiien,
hydroxyl radical H£RES KiEt vitamin E 3
114820 Troloxoll W@t i8¥ey BEEA Vel A.

T #MY DPPH radical2 & free
radical FE2A 2L G4 g1 o E@rHl

T

BALHS s SR dN 240 Yol

A 0|83 HEo 2 WK EFHAKLT KA
dk= Aikeltt. o] DPPH radical® 50 %& &y
Al B BEE WES R T THRETS,
REGEMFRPE, HEEAMTS B S
BRon, AHBFH] 7P & iEHE B
22V dix S22 A4 dEA Kt HEEH
2l vitamin C (ascorbic acid)ell ¥|ejiMEe W
e BaFct

Pyrogallol 2 4#e] pHAA 2Hs BB 34
o] pyrogallic acid2 H#HHA  superoxide
anion radical (SAR)& 433t =of, o]ZA A
¥ SAR2 T4 pyrogallol® B{tLE TS 314
71e 4E€< b gelA, il o3l SARS iEE
319 pyrogallol®] 2Hs EfLE JAlstes 98-S &
t}. A&7} pyrogallold] ZHs BLE 50% <AA|st
£ 8¢ #Ed 23 DPPH radical & ©|4¢ &
FHEEE RS d2A REEMFESS, +2KE
hif, ABEREMFEY R 2 FHS E9e
o, AMEFHS FL EES e

e i
=
L.

Table [. Free Radical Scavenging Concentration(SC50) of Each Korean Constitutional

Prescription with Various Free Radical Sources

Korean constitutional DPPH radical Superoxide anion Peroxyl radical TAS
prescription (ug/me) (mg/ me) (ug/ ml) (nmol Trolox)

Y1 751.90 896.10 285.70 0.64

Y2 377.80 583.70 93.70 122

Y3 48240 540.40 187.50 131

Y4 597.00 676.90 233.80 0.52

Vitamin C 116.40 143.20 17.4

Y1 : Palmulgunjatang (A¥E-Fis)

Y2 : Sipyimiguanjungtang(+B&8+4:i5)

Y3 : Osuyubujayijungtang (% &5H-Fiis)
Y4 : seungyangyikkibuiatang (FtEAm %)
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AEe] peroxyl radical B%EAES] WIES KiFH
Foll 248 %52 peroxyl radicalS LAk
2.2-azobis(2-amidinopropan) dihydrochloride
(AAPH) € ol&3ld Mizstdtt. AAPHe <jaiA
SAE free radical £X3}t fEihgke] ¥t 2
T FUE BEAIA AR Bt ol 4 F §
Ul malondialdehyde (MDA)E #¥4dsnz, o]
g w8 do2M A8 peroxyl radical iH%fE
< MH oz HAsgd 1 Ad +TiEHiBol
713 &2 peroxyl radical if%aES 2o, R
KEWTEGE, ABRSEHTS AYEFBE o
2839 ascorbic acidel ¥dl W& iHEEES U
EhiATE,

Total antioxidant status® ML migesy
8 g 7Fsd WS AN JHedtes 388
o AH-8l9l, Total antioxidant status (TAS)
o &S 84 vitamin E SAMIA Troloxoll
e Al sx2A Jehdd. o Ax
DPPH radical #8863 AR 288 ¥AF
of +ZiEPHI REHMTEPHOl T S
oK =3

B Mgt hHeS BES 20 +TKREHE, R
KEFEBHo] A BB PolM M3 =2
BbiEdS BHoy T5 vitamin Col ujXA&
st v Bl AHEE W {4y &
 BE HEEES BIES Ro2 AA g mE
B e A0A A BAEENS W9 £H4
ES Jebd = Ao gty R MamK Rk
K 92 #bH EE AmR EBEX 4T
(macromolecule)ol] W3t HiotE 2 MR xS
o Rt 5 22 £94 TREY $ES B
#3l7] A3l olg MY BRESS KmEk P
HepG2o B&AI1A HEtH S BlEstazt st

2. AAPH 0] gst 5H2 % #R
1) Red blood cellolA2] R:8 BR

Red blood cell (RBC)2 AfARdl kol Fst
A ol Al2E BUHS AT 71 9o &ty
2EYAE VA HAS o, BEE PR 8RS 8
A 4 glony, X3 fali#e] g#ol 71 o
2o ThE old Mgyt Byfrhy AE# Ao fHRs)
o =@, ke MBEC HES wA =9,
fsaEEo] BiEso] MAANS] hemoglobin®] kS
© hemolysis(iFf1) HRS Fsiy, Kibd
hemoglobin® & vlwald #H#e HELHS
f#EpHeZ BlEd + At

10mM AAPH7} &€ RBC Ri&iol 2t B
o RKE T H BB dF hemolysis F
A ulge 50%% MHlse #xe =& FEY
A3} Table 09 2} ‘

Table I,
Constitutional Prescriptions against
AAPH- Induced Red Blood Cell

Hemolysis

Inhibitory Effects of Korean

Drug | Y1 Y2 Y3 Y4 |[Vitamin C
SC50

(ug/ me)

Y1 : Palmulgunjatang(AYE ¥if)

Y2 : Sipyimiguanjungtang(+ k&)

Y3 : Osuyubujayijungtang (RERHFHEPH)
Y4 : seungyangyikkibujatang (FHEBEEHFi5)

859.70 | 261.48 | 477.31 | 526.95| 21843

%ol hemolysis® 50 % 34 #BE+= DPPH
radical {H%RESS o 8T MALH MED FA
AE Jeplild. +TkEPiHol vind F2 W
filige 2o A gEaee] WEdet ohibst
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A2 #Eeel vitamin Coll Bl&ME ¥ imke
2o Y29 A% vitamin CY &AM G
Mol 5183 fiEkdthe BiEol BESH MEt i&
# HES dEY 7 USS ¢ F A

2) & AT imiesol Bel SEel REYR

7t. A2l cytotoxicity

BRd By Mol oI BRI Bt R &

< WA daid AA el did BEe M
Et S WEY #£3E Fig. 1.3 29 44 B8
MY 25 1ng/ml olste] REAIM 5W3 Mk
#1S Uizl ooten, 1mg/me B o|/dolA
S MWSAS JehiAlo) ARl g FERolA
BR o] s 1ng/mt olste @AM 83t
At

Lt AAPH #Eie #tiol HEH MR (R

E % BARQY AAPHE  KiEH FAIA
peroxyl radical® ‘HAAI7ID, o] M MK
5& BbAA M B HEsln A3l Ml
£ APEAIZIY,

BEe HEMbhS #®AS7] 98k human
hepatoblastomad! HepG2 #i1E ©|2|& AAPH
of =&A7 ¥ 249 Ml Rgsgs dAsCt
DPPH radical iH£86% 22 #Higfthel M2
free radicaloll 3t {t4$fh H% fEATS BlEst
£ Wyo]7] wjiol], AA o]Eo] MRS MRH &
e 5% Ml W2 HA TRkl Tx RE
BolN 2T REARE I FES AP
A Jehbe EttEEF o714 AAPH cytotoxicity
o oA &%& FAE AP Table M. FH 2t
4 BAF Y2, Y371 vlnA KBEAIME AddiH
o8 F& M B3 EHE B AAPHS 22
LB Ad7tol o3 Mmin #fES AR LY 2

EfbA HBS a2 dojdd. "M, Y2, Y37t
fh 218 B8 Hhilpol vlsle] B2 HELHE viet
O M Ri#AeS JERE o2 e

Call viability (% control)
8

10 100 1000
Drug concentration (ug/mi)

Fig. 1.
tional prescription.
Y1 : Palmulgunjatang( A%EFif)
Y2 : Sipyimiguanjungtang(+ ik E$i)
Y3 : Osuyubujayijungtang (REREMFESH)
Y4 : seungyangyikkibujatang (HEE2RHFE)

Cytotoxicity of Korean constitu-

Table |l
Constitutional Prescriptions against

Mediated

Hepatoblastoma Cell Death

Protective Effects of Korean

Oxidative Damage

Drug Y1 Y2 Y3 Y4
SC50
(ug/mt)

Y1 : Palmulgunjatang(A¥EFi%)

Y2 : Sipyimiguanjungtang(+ k&)

Y3 : Osuyubujayijungtang (REEM-FEIS)
Y4 : seungyangyikkibujatang (FBaRE b Fi5)

Vitamin C

356.71 | 198.50 |233.17| 528.72 207.92
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3. AAPHZ FRE mEry H/EM W& 7
Bt R BR

1) f8E ¥ M AT

7). AE AME ¥ mit GOT &

EBM mousedl 473t HBE 500mg/kgs] H
2 80 feishe 5% K% o] 1RES HE
o BE Az FA19) fadE vlmelo] f8E M
£g AN AFE Fig. 2.9 2} ##EEol) v}
o B8 kEie] ANF S/HES 2 Aot UL
o, ol HW itithe] Fool g =4 8o
YA Aoz Ardc = FABS Jehle
d48d 28Q miE GOTE HES A3e Fig.
3.3 Zon oA gmpnt 2 AlolE JehiA o
o} mouse®llAl 500mg/kg® =2 HHe FA=
S JeEhlA &= Aoz i

L} MR iR hol HE SR

457 BRI AT A4F FEoA AAPHE ¥
sl Bt 2EHAE JIRE F mitolM ik
fth(total antioxidant status, TAS)E HwEd
Ane Fig. 4.9 2. mi#y dele MRl M
Aol 4uE Jehlle glo2M AAPH #@pte] 7
- MEBEE vgld o 48% Fxo ¥F TASH
7ax]o] AAPHO 23 &efbhty gl s YA
Lol 34E2 RoldE AT + At
HHH Y2 gl AL HMEH disld 7tz
23% A=Y ZavtE EddFon AAPH 95
f#eaggol vl oF 46% 71 TAS @l F7kshke
25S 2o QAN HEbhS #WE ez
Bxdth wido) Y3 EHES AAPH #48Efq) Y
3 folA Aolg Utz o} E TS JEh
A 2P Aoz Algd.

Weight (g)

Fig. 2. Gained body weight during experi-

mental period.

CON (Control) : Not treated group
Y2 : Sipyimiguanjungtang(+ s &4 i) treated group
Y3 : Osuyubujayijungtang (REHEMFEPE) treated

group
100
a0 E)
b 1
I I
g 0
3 .
e
8 w
2
0 v
CON Y2 Y3
Group
Fig. 3. Plasma glutamic oxaloacetate

transminase activity after Korean

constitutional prescriptions injection for 4

weeks.

CON (Control) : Not treated group

Y2 : Sipyimiguanjungtang(+_¥k&%45) treated group

Y3 : Osuyubwayijungtang (REHMFHLH) treated
group
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l— o

Relative Troqu Conc. (umolUmL plasma)

CON AAPH Y2 3

Group

Fig. 4. Total antioxidant status(TAS) in

mouse plasma.

CON (Control) : Not treated group

AAPH : 2.2-azobis(2-amidinopropan) dihydrochloride
treated group

Y2 : Sipyimiguanjungtang(+_8%&%i#) treated group
Y3 : Osuyubujayijungtang (REHEKFEGSE) treated
group

Means with same alphabets are not different at
p€0.05

Ct. m# FERERLMO| #E YR

m#RY REARIHS Aol 24 FEB
Efthol Wzd Zo2M Al AAAY FEE
Bt disicn & ¢ Ao =3 RHAEIE
#el 22t 422 malondialdehyde, 4-hydroxy-
Inonenal® #& aldehyde #79 #HEL il
@oe #wpsol WHAKLES HEIdn Ba
gof & ¥ oY B HEHEME deiA 9l
of miEA IRHBARLH Mle o3 8 A8 7
A1 Qlda & £ ot oled mif BREB
Bts WES 23 Fig. 5.9 2t

AAPH OS5 #B#EE HiRffo] vlsled folA
(0€0.05)Q MREBEILEY F7H8 E3on. Y2
RAMS TAS Zzte oli7iAl2 AAPHE %

» 1 1
£
g
“ Orugs
Fig. 5. Inhibitory effects of Korean
constitutional prescriptions against

AAPH-induced TBARS formation in mouse

plasma.

CON (Control) : Not treated group

AAPH : 2.2-azobis(2-amidinopropan) dihydrochloride
treated group

Y2 : Sipyimiguanjungtang(+ 8k &%) treated group
Y3 : Osuyubwjayijungtang (REFMHFHGE) treated
group

Means with same alphabets are not different at
p<0.05

¥ FHBELE fARoR A 2AHE B
Aok v Y3 S At IFEAEH L i
A {Riipgo] JehdA] ot TASS ZAzte] dx|sh=
Ane voo

2t Mt FEAH thiol 1Tl HE GR

Thiol#e #iER 229 &t el A F
88 A&S stn lon, 9 3aAFEE 74
she £8¢ Afoltt. ol2idt thiolk+ cysteine
I ZE HE B olrxAtARE  dEH
tripeptide?! glutathione 2 serum albumine®
2e Ad duAdztz] gk £ st 4. of
F dldo] Igso] gl B A otvliiiolut
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A &2} peptideol EFE thiol 2L Mz 2
e Fig. 6.3 2o

miE NEEBRIL 2 &b he ZAxtel g3t
Al AAPH ©5 fkfiffo] 79 gt vl 3
Z thiol 2158 o 32% 7t ZasiRon Y2 #%
mEge ol ZAE KoH(p(0.05) 22 AAst
dou Y3 jusigEe & Aol & wAskr Rkt

mipAols S8 JEEERE MEHMLAE gluta-
mate, cysteine. glycine®} 370 olrlxitoz F
A¥ glutathione°ltt. Glutathioned @43 A
A HAelle o3 7k AL EASA W o|F
shte migc29E FYUSE cysteine &, FEAQ
B thiol Z28oItH®. wabd, miERe) thiol 1

— 180 b
E 160 ] :
T @ » .
E 120 4 I 1
€
3 w
§ ]

40
P

']

CON AAPH Y2 Y3
Group
Fig. 6. Non protein thiol group

concentration in mouse plasma.

CON (Control) : Not treated group

AAPH : 2.2-azobis(2-amidinopropan) dihydrochloride
treated group

Y2 : Sipyimiguanjungtang(+Z8k &+ i) treated group
Y3 : Osuyubujayijungtang (REHM-FEEYE) treated
group

Means with same alphabets are not different at
p€0.05

£9 74ar #mAR9 glutathioned ¥S A4
AFe 4E F Aoz WHEY, ol mbM @
ok iEiehe $3dx S98s Felgt Atad
o, Y29 o o]2|& thiol 2§94 23 &L
WA Eth $4d =g Feleh dxEd.

2) Bl ol ost E{ery 1BM H0H
R
7t BEEBRIL
IREBR e AU Bftd &332 Jehd
743 F8¢ AEE AHEEY. o2 IRHARL
Bk BF MEoAM MEd 23E Fig. 7.3 2o

e

120

guw

2

g 80

[

g ©

20

Group

Fig. 7. Inhibitory effects of Korean
constitutional prescriptions against

AAPH-induced TBARS formation in mouse

brain and liver.

CON (Control) : Not treated group

AAPH : 2.2-azobis(2-amidinopropan) dihydrochloride
treated group

Y2 : Sipyimiguanjungtang(+ =X+ #) treated group
Y3 : Osuyubuwiayijungtang (RERMFHHY) treated
group

Means with. same alphabets are significantly not
different at p<0.05
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RS 259N AAPH #&fic HEH
(p€0.05) IFHB&IL e #EmE Jehiof
AAPH #E7F 2B Mol By BES A
Ao FuIS ¢ F AU BH ks 3
oA Y3 MBS BESt FrAEAIN 25 #Hith) A
BiES Jehz] 23 el Y2 BB BT M
oA AAPHY &M H&d IREHBRLS AEH
(p(0.05) 22 MHldhs MRS o Bty &3
2HH 7 23& 2138, | 239 3¢ Y2,
Y3 #E# 25 HEBRLE JA&A Rade
H, ole Hg##ko] AEBIFI(blood-brain barrier,
BBB)olgl= &#@ (R (permeability barrier)
< 73 Qo] kitt HHY EBE 21 e A
of ujFo] & ol MEHQ Kt RBEERS JEl
9 £ gle $ET 89 BH Mol HHEME &
Bst7] oziYd Aoz Hdct

Lt ERHE HEE

ity 2Ef 2o o8 {AEd BAHS MR
9l proteolytic systemell J3jA ofvjiitol} (&
SF peptideZ ST ol ZAH FHFE
BlEL fREB) Y8 £0 S pros o4
A4 Sled, 1 ol REARILIL Wfliel lag
phage7t EAshs whdd] BHHE EHBS olgd
lag phase’t 171 222 I Eo WEAKILE
AlsHe ko2 ol o] g5 1 Uep?.

AAPH #RY #¥iA BUE 7HES WED
#E< Fig. 8.3 Zth. AAPH #%&Be 59 i
BN ZAR oMES A8M(p0.05)28 18
mAZC =8 B ARACIM Y2, Y3 RS
BE ARMOE BRHH oMES £HAA AAPH
of o3 Btk HES EHAIIE Ao2 Jeiy
o Y B SN T Y2 HeEEETo] il %
RE 200 Y3 A HREE JehlA X3t

1600
D Bain [
1400 | T v b
glm
-
£
Em
2 o
H
~ 400
200
o]
CON AAPH Y2 Y3
Group
Fig. 8. Inhibitory effects of Korean
constitutional prescriptions against

AAPH-induced protein

mouse brain and liver.

CON (Control) : Not treated group

AAPH : 2.2-azobis(2-amidinopropan) dihydrochloride
treated group

Y2 : Sipyimiguanjungtang(+ & +$#%) treated group
Y3 : Osuyubwayijungtang (REEMFETH) treated

group

degradation in

Means with same alphabets are "significantly not
different at p<0.05

At ole FRHBELolM Y371 If A% L 4
fol M 1k BEE JehiA] 2 A= HKE
HEAT & BRAM #KRY B #E¥S dF
ol kixtk sECZA fRiEHY EEEY Kistk
o ZHH W =2 R HEE ML AU
Aoe BxEd =& kisl S#e2A IR
o] @871 ojFAI B MRSl EMuhy B B
< K e 2 Re YAHe HBH Kift HEL
H2 glutathioned MO 2] HES B/l
F Ae THEMS 2 & o] 1§ AR RiE
fo] #i%d £ UAY oz Hedot
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3) SH) x40l 2ot M Bkt Rl fME

7} Glutathione2| #4t

AAPHE Azlgt 839 fiel ol @y
glutathione™ E&{t# glutathione® ZRE WiE
3 %< Fig. 9. € Fig. 10.3 2t}

MY Behe R#E £ e |t
glutathione (GSH)¢ &&& AAPH #%Rel 93}
o fEet i MfkelM Z7] 60%. 45% Zasid M
fuel ngthe mAvt JeidE ¢ & it
g GSH7F  Etsld  Jdehe #eR
glutathione (GSSG)9 %32 el K skl
Z}7] 69%. 11% Z7tetd Eehy ~Eg 2} el

Glutathione (ug/mg protein)

CON AAPH Y2 Y3
Grouo
Fig. 9. Protective effects of Korean
constitutional prescriptions against

AAPH-induced glutathione alterlation in
mouse brain.

CON (Control) : Not treated group

AAPH : 2,2-azobis(2-amidinopropan) dihydrochloride
treated group

Y2 : Sipyimiguanjungtang(+Z8k&+i5) treated group
Y3 : Osuyubuwjayijungtang (REFEFEMFREEE) treated
group

Means with same alphabets are significantly not
different at p<0.05

3 738 ¢ dod 23u Y2, Y3 #kae 7
AAPH ©= j&fifto) Hlsld GSHY %7t GSSG
o) 247t 1 B A 25olM e B
&, B mipe] #Et @R Bhe ®KEF
3t WA HEEHS BitAlle BRE MRS
Rog BHEc Glutathione2 HollA AA<]
90%7} A" glutamylcysteine transpeptidase
o] &tk osllA glutamylcystein® glycineL &
velEo] @it E HehsEn Mol [ sF%
o] fEMo2 A glutathionel2 HAKS 1k
e Aoz deiA ok webN| BE tie

35

CI GsH
MR GSSG
304 a

a a
2
L ]
20 :
a
L]
15 4 b
b H
| ’
con AAPH ¥2 v3
Group

Fig. 10. Protective effects of Korean

&

S

Glutathione (ug/mg protein)
3

»

°

constitutional prescriptions against

AAPH-induced glutathione alterlation in

mouse liver.

CON (Control) : Not treated group

AAPH : 2,2-azobis(2-amidinopropan) dihydrochloride
treated group

Y2 : Sipyimiguanjungtang(+ =8k &4 %) treated group
Y3 : Osuyubwayjjungtang (REFEMFEYE) treated
group

Means with. same alphabets are significantly not
different at p<0.05
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GSH R sFc A Moo foile29 GSH
BE#S FHA & Foln, o|AL BH Mm% A
171 v 2 JERRPIS BiAstAl Rettiet: B Mg
9] GSHE ﬁcﬁ@’&iﬂ 6 MBS MiEmoz R
#d 4+ Slde W fergdn & ¢ 9o
ek, & oA fﬁiﬁ% HE ol Ktk
SR ZA MRS BB Rl ¥t
T BRI RS RiEgo 2 Mo 4
A R BRE YeRd £ ok Gk

Table IV. Superoxide Dismutase (SOD) and

Catalase Activity in Mouse Liver

and Brain
Enz.yfne Brain Liver
activity
(unit/mg 1 oop | cat | sop | car
protein)

Y2 341+066(2.84£051]3.88+£0.35{9.63£1.20
Y3 3.35+049(3.21+0.44|3.95+0.33/10.48£0.71
Control ]3.14%0.39{3.09+£0.4/4.01£0.31[9.59+0.55
AAPH 1296%0.22|277+0.35/3.76 £0.40(8.71£1.03

a) Average * Standard deviation

Y2 : Sipyimiguanjungtang(+_8k& ) treated group
Y3 : Osuyubujayijungtang (REHKIFEPH) treated
group

Control : Not treated group

AAPH : 2,2-azobis(2-amidinopropan) dihydrochloride
treated group

Ll R BEE
BBE md & Bl AEHAS mPL o
famel 8 HEst 8%2 superoxide dismutase

1) TAREZE AR —RAE ZAE M

i) BEEE MEHT RENE AN MRS IRes

(SOD)% catalase (CAT)9 iEMs AHE #E
£ Table V.9 2t} AAPHel 9% SOD %
CATY ittel #t= B + g, &5 #%
flol] o3k iEtEe) ARy g £ WESA] @k
ot aeyv BB REfEe] MiRkoY AAPHkRA
o Hlal #athy AR AAAT ¥y g

S vhehlo) vlolshtol ikt B2 Rl =
$2 %+ 92 Ro2 EMED,
V. % #

T M £RT RE D KB BR % 6
o} 3ol wel Jehde MR, s ®R2
FECo| BESE AEM BHkS Do BESd
M Afo] X&S FeA Edle olfe £iEBR
o] Fandidel Ak 2t wetd £EBIRS A
wshe BEFET H182 FERAAIE Holk B
P 52 amhs Hkos Rty .

FPE Al 2 8ES ohee) MET I
Fs BRI 059 RS Retd w3
Bl 53 o2 ARE fA8 2 AEA AR
Mo 238 AEE AR F e BEHFE 319
igEoe Hatn dow AN aHd 4iE HE
gehol a HEs aE7t Tasithe #ad ar
¥ gERshn ok

AMS THEae MiyRe] WdolE instn
oVt B, BUEFY BERES NZE T

So] HakstA 98 AMS Faol $L oA
Aok, av a3 A ERS Bitstz EY,
AR9l #ite Lo vls) dAs] #f7sn FHE

ZEMFEE WO%E LETH( TR - 1R, )

%ﬂknﬂ = ﬁ‘ﬁR/n:rf r’fﬁlﬁl’{ . ﬁh;-—.;r::ﬁﬂ )
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EARE RS A A $2lvale 60
Aold ZA AOe 19759 8 AD9 5.6%°04
19900 7.6%2 MM=EAL, THFME 19703
63.1541914 1995 73.542 sgm=Add. Al
Ho2x A HE EMEL THHHE Folv
I Utk EA ADS Ehe Pk &RE o
g ORLS EmAZIn glon & &3 A Hel
FiRED Uk {4k KBO2 FECshe HES
ZO|EAUAT BRASS BMIEE RAR T £
W 712t AgEe HEo] soux 3lon iR
& ke REKE Wingolc "
WHON & RS 2SSy - Hiby - it
fos $Hs| LEYG HEGL Hed FaH9
R s @] REEs 18 ¥X Ridn
& + Uk #ko FEEA dsiM e program
theory, error-catastrophe theory, somatic
mutation theory, free radical theory. waste
cross-linkage  theory,

product  theory,

waste&tear theory, tegulatory failure

theory, rate of living theory, stress theory
5 o2 g0l A} "®

BREGAA o BRES= EEF &£FS +
A Alzheimer's disease, #R 52 @Al free
radical®l mitochondrial DNAS] #{tE %Al
AA B GBS E1LE RS Base Ao
24 Ut Free radical® Affol oA
AUz K5 B EF 82 AHEHe 43
QN EAQ BEZRE FAHlA st G &
#(Reactive Oxygen Species, ROS)2A iR
o Ad 22 ¥4, st M 334 E =
HAAA, HIE FERATIE 59 atEAS Jehlz
LS fpfstd e RS FRda” oa
EHERES pftsle ¥ Mt S JRIRA

gl Rik7l HE  SOD  HLWH
(SOD-like substacne)el FiZo] HAg AFo]
of 0 @yol BekBt EHE ol8Y MEMLMES
APt a7l olo] B HEeME MK
oA SRAcl SHEE KBHT AT B
E}.s_as)

SREA HRES A BRAEART HEERER
02 WEslEd BEAEARS BAZ i B
Brol SAdstml ®el Q) Kigol FEp 2SS A
Zan @mgos st wAshed. ol A
gz cgEes Fdsly BF RS 2
BES A9A A7l 712 X Euee] 3
#Ae BREAS ZEZ IMARES ALY
D}.B.SS)

YA BFE BT AHRYE AMEFHS
AB, R A, G55, BRI, ME. HE
B ARZ BRI SBAY o mEel
ol Eyj AMREE EHolW, LHARL ARd:e
AERFMTHS A%, b a8 XL Oy
B B BB HE WT. AR AR BRE
BEE Wi Fed 2AYL E gl 3P

YA EREREHS LBAC WG BT
AUz g kel RRstd Bbss]l 41 A
e 71g0] BEal] A7) BRZKS BEA o8
KRZED SRz FUdd BHY BRZRS
Wl AL Ao do] ARES BE/F ER
Yol Ao BEE Tohrus ERS Wl
Zr mEBREoll LRBE Fio) o] oA
HKieol 22 MRS ToRUA BRAIE IR
&0](1]—.3'35)

BT KBMS AR +RETBS Gy
B, FiER, RE SH MK SE BHT. B
B R RE AR KBEE FAEE SBA

il
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o] JEFFREZ ol MIEER, AMERHE, BiEAs
of AHgEE ol >

Bmi Lieke X8stke REFMFRFBES A
T,oUift, & B OO M HE RER,
IO, EEE TR R gelt

HEt@ol tig e 19563 Harmenol 9
A EH EFEL LS BTN BRES Bk
gro 2 AlRtsle] 19699 Fridovich?} superoxide
dismutased BEFo 2N B3t S0 4
Bt A Hre vl && BndolAd e
fhtrste] BiEe 2% Hoomel e &R EFRIEA
o A2 FHES Wiln Aok = Mol iEh
BERES 2 % ¥ 7 e hd 7K st
#l(Chain-breaking antioxidant)® &M &
e & &EE AL ZAE mslshe B i
Bt Bl(preventive antioxidant)® &Mt EeFoll
oaiAl HAR MBS MESe HE AR
(recovery antioxiant)7tAl 1 #i-Z Welw &
sHAl Bt olRolAm Uck?® olajet iyl
e F2 RRWEFEY ko] olFoxin 9
oo, FUAME BE MMM So &84
NELAS kol Bo] o]FofAz U},

BRLNM FHHE BEHSS XRoZNH 3
e Ao e Ee] Bo| #fstn sle 28
3 HEtH ZE polyphenololY carotenoid &
oz gfstn s Ao Aztdrt

2 =AM e 371 471 Ehdl i HiEkh
< BlEstn ol5S A A HHsHS o, fEd
fF Alge] MRt 098 BRE Besid

e WE HEL free radical®l #4S
EHICZ HEske ESR(electron spin resornance)
9 @#s WE HED free radical® HEt 1
BALHIRIS sty ReECE 2azle] EMLE imHl

¥

e

ste AL MEste MES diE HEoE Ead
o} [eHgE WE Ak OLF free radical #4
BOTM B®ee mEbhS diEskd 2 free
radicalol gt i#iel BHHS dEstA dch 2
RgzolMe ol3A AdHe Mg HEF
DPPH radicaloll®] EF#t&4E, pyrogallol BE
#fbol W2 superoxide anion radical if%fE 2
Awfn Gk A& #WK HES AT peroxyl
radical {###%E. hydroxyl radical iHZAES MIE
3ttt ©] F superoxide anion radical iHZAE
< EHARCM HEtste YA EN BEER dRlA
A7) A Foll G EFol A S el il
g & dtde HilM uis EFsdn & &+
th'? g B4 superoxide anion radicale
SODY  iEH TE  BRE T RAE
(dismutation)oll 9&A hydrogen peroxideZ
#iso ol 3% ol EAslA Fenton ¥H
£ 53 hydroxyl radical2 H&sm, ojzlo]
HANAN FE &44e] FHog geiy g
BAE EM BEE A &Y B2 BES
peroxyl radical® #ks]o] PEHEA  chain
reactiono] AEHH'® wapd, o2l g iEMREKE
of digt Hke HEAES WES £F +TIKREPSH
o REHEWFEPH) Hnd FL& EES e
Aok, =3, #HmEk(red blood cell)& o} &3
peroxyl radical iH£fgME 22 FRE e
o8 Human hepatoblastoma$! HepG2 cell
lineol Mol #RE FU HRE UYehlU
ol2{& in vitro K& vlgo2 +TKRE+HH
REFMTFHAPHS o] &3l in vivo BES 178}
Aot el ERE P HEBE BHE ol &3 HELh
BEolA Besy ~Ed29 B Eke ¢ 78
g dolgtm & £ Ut #AZAIE - Fenton
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reactiong ©]€% hydrogen peroxidest, HFE®
Eltel FAHEQ t-butylhydroperoxide. cumen
hydroperoxide %°| AMESD o|gdx A}9A
ZAtet 22 WE o|&¥Y. o|F 2 2-azobis
(2-amidinopropane) dihydrochloride (AAPH)
© KiBsH EAlM  peroxyl radicalg ‘ZAATE
Azo¥ 1LAEA 100-200A1 0744 DT &2
peroxyl radicals LAAI7]7] wEel R
A&H By 2EHAS ME F Ade FHe
2 peroxyl radical®l 98 ZAldl] Fo] o]&Hzn
9\1‘;}.55)

AAPHE 457 BA FAg @7l Bz it
Adte] AR fieRol Eftsy 2EHAE FALS 9
o] HHle HRE BBk in vivo BES 17314
o BRTS 43¢ RIS o hiy GOTY Ki
< HE\HT ZRE HATA Yol B At o
T L Qe Ao #UETH AAPH 8t 1
o] MEHLN(TAS) S HE® #F 4 5043 %
HAslel AAPHO ojaiAl {a8Re) Hilkt PR Alx
a9 57l dolvn doe AL & F UdY.
B EEe] A REEMTEYS REHS @
et hel KTE MHletx] REAT +REFH
BAEFS BNt HY WAE Mmilshe BHRE B
oo, o] catechin® FH2 AW MiEtH
o] igdrhe Bn®olxg} Zo| B HAZ HBK
o] HiiEthol WiEd HEE2 Bl ol
R LS Bhie A& 1§ RN &
glutathione®| #net #ft#! glutathioned
&°] ¥rgd Zlojgtn #PEL olFA +IKBEF
& KAz BE RLHS BN Bt HES
dishe Mt HEB&EEHS 519 non-protein
thiol 2& WA MHIZ Jebdoh olaidt mif
gt hel Bme +TREPS R B M

AT AFRCIM Befbhy S A7 R
BT HEEAIQ glutathioned BT K Rl
% 8% 48S & Aoz #ydch a2y mig
NS WIBAFNA 23 REFMFRPH &l
RS H|E AAPH &1z 49 1§ 4R IFHA
BILE HiskA e Raldan, BuUHE oW ol
Me KBS A8 Z5oM Aoz MmFsiy
B2 $2 HMEEHS 8 Ao undd

2 BXe LA KBREB GHSE 4712 B
FY hend wET 49 vad 22 AR
BRE 71 +IKEHEHY REEMTFETHZ
A8 FEE 88l BEe FrelA st AR
£ r@Esidd. o A8 +TRESE RS iH
o R L5oM HEHQ Et RS Jeh
o] g} 71x RECZ Jehds 2R &bl HifE
o A& HREE 7ML F ddn MKEd RE
FEFRESE SRR FA FaBN ARE 8
ft RS 2AoU mif L KRN kL %
Re +IKRERB Helq Dojzct,

ol’de] B® “EZ LBA BRER AHRHE +
TRREE, REFEMFESH KRB AHHe
ADBEFHD ARBEMTFHEC GtEEd o
el Bty RES milsle BRt =& Ao
LeRsiTt

AVETFHS HEREMFES £33 Mk d
o2 AMgHE EAHold, +KRAPHY REH
MREPEE LA BR RERAN 2ENY
i B% BHISE BRRAM FUA AHESlE Aol
ot & #xolA AHEAREEEY MR, EE, BRiE
gate #Y FIHRTHEYN REFEWFESB 0N
Bt iGtko]l EA Jehd #Re BRAA o5 &
He EHEY 22 RE ¥ o fEehEet
it BiolT 2 SAEES =Y & de R#A
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PN +TRERBA REEWTFRPH &
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4. K 1 214E AP g, shinje],

h R BRE WRY 2% AFH e R @
A7l Figshe wtolct,

1. &1EFME(DPPH radical., superoxide
anion radical. peroxyl radical, hydroxyl

radical)ol ¥ Ektel wET Wwd & 6

R TIKRRFHH REFMFRPHES vn

B 52 R S BoFUT 7.

2. HepG2 #ilutket RimskE ol &8 Hrklts

WA +okEHBO WY Aist WAL O

#ME <A vitaminCe FAE A2 B
%t

3. +oKERBY REEMTETE B4 K 9.

BolM HiliS 480k LAY KRA 23 0A
BA SR BMRES Jehda g

4. it B REBQ 2.2-azobis (amidino- 10

propane) dihydrochloride (AAPH)E K&

B Ao s meelME +oskEdg 1L

o] mif R, M REARLE 2 n
# thiol 289 A7 A=A

5. AAPHE Rty IS HBE dzdxe 12
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B M6 e 32 BRI HEHSIE L
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