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ABSTRACT

Antioxidative and Hepatoprotective Effects of Injinho-Tang and
Osumogwa-Tang

Sang-Hyun Lee, Young-Bok Kim*
Hong ik Oriental Clinic, *Dong suh Oriental Clinic

Korean traditional medicine has been used for the treatment of the various diseases based on
both oriental medicinal theory and clinical trials. Thus, the prescriptions of Korean traditional
medicine would be useful for the development of new therapeutics. This research focuses on the
fundamental study in Korean traditional prescriptions for the development of new hepatoprotective
agents. We found two prescriptions, Injinho-Tang and Osumogwa-Tang, showed the significant
DPPH free radical scavenging and hepatoprotective effect, respectively. It Is well-known that free
radical scavenging effect is related to the prevention of various pathological events including liver
injury. This paper deals with hepatoprotective effects on tacrine-induced cytotoxicity in Hep G2
cells, free radicals scavenging on both DPPH and superoxide of above two prescriptions.

Hot water extract of Injinho-Tang did not show the significant hepatoprotective effect on
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tacrine-induced cytotoxicity in Hep G2 cells, however, it shows the significant scavenging effects
for both DPPH and superoxide radicals. On the other hand, all of the hot water extracts of
constituent herbal drugs in Injinho-Tang exhibited the promising protective effect on
tacrine-induced cytotoxicity in Hep G2 cells. Of these, water extract of Rhei Rhizoma showed
the most prominent effect on tacrine-induced cytotoxicity in Hep GZ cells. Bioassay-guided
fractionation of Rhei Rhizoma extract has furnished four compounds, and their chemical
structures have been identified by comparison of their spectral data with those of literature as
chrysophanol (1), emodin (2), 3,5-dihydroxy-4- methoxystilbene (3), and rhapontigenin (4),
respectively. Among the isolated compounds, compounds 2-4 revealed the significant
hepatoprotective effect in vitro when their ECsy values compare with that of silybin, as a
positive control. It also exhibited that emodin possessed the most hepatoprotective effect among
these active compounds.

In case of Osumogwa-Tang, its hot water extract showed the moderate protective effect on
tacrine-induced cytotoxicity in Hep G2 cells. Hot water extract of Chaenomelis Fructus, one of
the constituent herbal drug of this prescription, exhibited the significant hepatoprotective effect
with ECs value of 7.8£0.1 pg/ml, however, it showed strong cytotoxicity in Hep G2 cells above
the concentration of 25 pg/ml. It was revealed that both hot water extract of Evodiae Fructus
and its butanol soluble fraction showed the moderate hepatoprotective effect but
concentration-dependent activity in Hep G2 assay system. Two quinolone alkaloids, evocarpine
and dihydroevocarpine, also tested for their hepatoprotective effects on tacrine-induced
cytotoxicity in Hep G2 cells, however, these two compounds derived from the Evodiae Fructus
as the major constituents did not show in vitro hepatoprotective effect. From these results, it
would be necessary to further isolation of its hepatoprotective compounds from the butanol
soluble fraction of the hot water extract of Evodiae Fructus. |

Key word : Injinho-Tang, Osumogwa-Tang, Free radical scavenging, Hepatoprotective
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e (IJHT) S FA4Y%EQ] K& (Artemisiae
capillaris Herba: ACH), #Ef(Gardeniae Fructus:
GF), A#F(Rhei Rhizoma: RR)I} HRERLSE
(OSMGT)S +A4 k89 R #(Evodiae Fructus:
EF), AL(Chaenomelis Fructus: CF) Zehed2
HEES(IJHTS SERNG(0SMGT) A=k 3
23t uhg o g Az}

2. RE I BR

1,1-Diphenyl-2-picrylhydrazyl(DPPH), L-ascorbic
acid, silybin, Trolox, MTT ]k SigmaAbllA] +
dslg e, FBSE HycloneAlell A, RPMI medium
1640, trypsin-EDTA, antibiotice= Gibco life
technologiesAboll X F3k5H.  BotEE  UV-vis
recording spectrophotometer (Amer Sham Pharmacia
Biotech, US.A)E ARS-3te 514 nmellM ZFA 3
ot NMR spectrums JEOL JNM-ECP 500 (‘H,
500 MHz: “C, 125 MHz)<, ESI-MSE API-2000
spectrometer& AHE-3led &A1 8k,

3. Tacrine 7 40| CHet BT fHfp Eo&

A Z4AH

A7 FE MEF< Hep G2 AlZe AX
F3 o HE Fopol A wjofsled AR
o}, s penicillin G (100 IU/ml), streptomyein
(100 mg/ml) o] &9 RPMI-16402.2 FBSE A
A 10%7F A= % o35 pH 742 =4
3t ¥ CO; incubator (37°C, 5% COq)ol A whoks}
At Trypsin-EDTAE AEldlq] A EE F]A]
713 2 welld 2 x 10° cells/ml7} H=2 96 well
plateds] ¥F38led CO; incubatoro| X 24417+ v
wekstaet. FEHE MG AlgLA(1, 10, 50,
75, 100 pg/mD3 50% A APEEHE ehf=
tacrine 1 mM< A=& % CO; incubatorell A 2
AlZE St wl et MTT assays AAI3HA .

PBSel £33t MTT4#(5 mg/mD<& 50 pl¥
7}8l31 CO, incubatorell A 4A)17F Fob WHA|3LY
Arzle A AT 5 DMSO 150 plE ¥ 1087
shakingd}ed formazang £34A)7)3L 540 nmolA
FAEE AT AYL 33 oA ubEsle 7}
7Z+e] HFA2 ECxite AAIEY B gz
L silybing Ao A¥ Z#E mean
S.D.2 el or, EAAEE one-way ANOVA
testE AHE-3H5 .

5. DPPH 2iC|Z B&EM SM

0.1 mM DPPH ofehg & (1 ml), ol&t& (1
ml), 0.05 M Tris-HCl €549 (pH 74: 0.9
ml)e EgHeHo| Alg oetg £ (50 u)S ¥
T AL M 3087 weAA 7 ukede] Faw
£ 517 nmelld A3 HERLeEE A8
Al dehbes Yol A2 F3x A4 AZE A
E3tgen, DPPH =HZE 50% A 7IE Al

kit

_I‘f.-,

29 $=F [GAE Jebidd. Ase 94
2 848 1] FEE olestslon, 47 38

Z2A3ld HFAE FIHT. Bl dxGEES
L-ascorbic acid® AF8-sted DPPH A2tz i
FiEHE v w3k,

6. Superoxide 2IC|Z HEEHE AM
Dojindo molecular technologiesAt A& A&l
Folo] Aysigion, 7h43d] Agsd oS3 2
FEHE 3AME AL, 5 10 pg/mD<
96 well plated] 20 pl¥ ¥ ¥ reagent working
290200 ul)3} enzyme working £4(20 ul)< 7
7t 93 37CAAM 208 F ¥R o5 ELISA
readerE AHE-3ted 405 nmelA FRE=E A3
o d2xLoere AE WA FF4E ARSI,

et 2 gE2E Troloxs AH-3tg
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SOD activity (inhibition rate, %) =
[(51-53)-(5S-S2) /(S1-S3) %100
S1: slope of blank 1

S2: slope of blank 2

S3: slope of blank 3

SS: slope of sample

]. RES| Ml R#EEMH =2 #HE
paN.

Axsle] HAT KFE 68 g& 459 FEAANE
o]8-3ley p-hexane (500 ml), CH:Cl, (500 ml) %
EtOAc (500 mD)E AR LE 3 A7 F&311
& 7HHs&3te], phexane FEE (L1 9,
CH:Cl, 3<% (08 g % EtOAc F#5F (0.5 ¢
£ 99t o] F F3 B il RIS e
W CH.Cl, #25(ECs = 50 mg/ml)-& Sephadex
LH-20 2" FA43t1 CHCl;:MeOH (10:1)2 &
32 AEntETd5E AAse TLCAM
ARE S Boly 82AE 38l &3 )
o] FZE(Fr. A-D)2 dgich B3E A (160 me)
+ OA Aegt A ARE o83l n-hexane
EtOAc (8:1)2 &4=8vj2 IZnETYHE AA|
3ty 33ME 1 (25 mg 0.037 ww%)& Iiv

T3 M A RegAe Jepd F3E B (410
‘mg, ECs = 40 mg/ml)= YA Sephadex LH-20 #

Fell 348} CHCl;:MeOH(10:1) & 4347l 2

FuiR TR E AAEIY TLCAAM fAMEE RS
Holx= £2d& 313 $EHste] P9 BIE (Tr.
BI-B4)Z {4l o & ¥3E R2 (215 mg)E Al
2|7} A Y& o] 43t phexane:EtOAc(5:1)S &
82 A2eleTuE AAE HgE 2 (A
mg, 0.029 w/w%)E 4%t £98 B3 (45 mp+=
Ae|7t A AHE o] 4ste] CHoCl:MeOH(25:1) &
Sz ZEnfETY9E Al 33HE 3 (3]
mg. 0.046 w/w%)e 2 £IE B4 (100 mg) &
Az|7t A A-E o4t CHyClMeQH(20:1) &

L2402 F2ulE IQHE A Bl 3FE 4 (52
me, 0.076 w/w%)E 49}

., R &R

1. REEs ¥ TAU=EHlEo = DPPH

2iC|Z B% A

HRES(JHD S 74 48 1 FA4 4E )
3HE-9) Agde] dse] DPPH =z % &4
= AEYR ZH PEEEH(IJHTD) Agd
DPPH =7 iE# AL 434426 mg/mlé
[CsofiE e, Btk AxobE<l L-ascorbic acid
(ICx; = 8.85x1.4 mg/mDol w3l & A&
el gicH(Table 1).

¢, WEREH(JHD Y +4 48 3 HEE
(ACH)¢} K#E(RR) &AL 256409, 26.4+1.7 1
g/ml9] ICsfEE Jepd ubd, HEF(GF) Aeted-
DPPH =z #E A4S RolA osid =
HEES(IJHT) S +4 =5 gEd o
DPPH =z % A& AE3 oY &
74 QleiA FHFR 22 RAHA YU

ol

i pol Lo

]

2. AEEES H ISR TE superoxide

oiC|Z BE Al

HEREH(IJHT) ¥ superoxide =)z i
+ JEHES 173102 mg/ml® ICxiES iepd, Bt
o) 22k8-¢] Trolox (ICsx = 13.142.3 mg/ml)ol ®v]3}
of FHold gz iEE B4 YEPAY (Table 2).

WEEH(IJHT) Y 4 48] Hdetde ot
superoxide EFlZ i§% 4L DPPH =2 i
+ A4 AY ARy FY FAeER HWEE
(ACH)®t A#E(RR) HEfdo] £4% EHE
eAsch 28y HEER(IJHDY 74 FEE
o] EEAHel YoM E superoxide B Z BE &
Aol IR A4 AR ook
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Table 1. DPPH free radical scavenging effects of
the water extracts of Injinho-Tang and
ItS constituent herbal drugs.

[JH-1 43.4£2.6
[JH-Z 38.2+1.9
[JH-3 39.8+2.4
[JH-4 44.6£1.1
[JH-5 25.6£0.9
[JH-6 »>200
[JH-7 26.4%1.7

L—Asqorbic 8.85+1 4

acid

Data are presented as mean + S.D. (N=4).

* 1JH-1: IJHT, 1JH-2: ACH(60g)+GF(9g),
IJH-3: ACH(60g) +RR(9),
[JH-4: GF(9g)+RR(9g), JH-5: ACH,
I[JH-6: GF, [JH-7: RR IJHT : Injinho-Tang
ACH : Artemisiae capillaris Herba
GF : Gardeniae Fructus:
RR : Rhel Rhizoma

Table 2. In vitro superoxide free radical
scavenging effects of the water

extracts of Injinho-Tang and its

constituent herbal drugs.

IJ H -1 1 73+0 2
IJH-2 1.77£0.9
IJH-3 2.03+0.8
[JH-4 4.49+1.1
IJH-5 1.45+0.8
[JH-6 8.91+1.4
[JH-7 1.33+0.6
Trolox 13.1+2.3
Data are presented as mean £ S.D. (N=4).

* 1JH-1: IJHT, IJH-2: ACH(60g) +GF(9g),
[JH-3: ACH(60g) +RR(9g),
[JH-4: GF(9g)+RR(9¢), I[JH-5: ACH,
[JH-6: GF, IJH-7: RR IJHT : Injinho-Tang
ACH : Artemisiae capillaris Herba
GF : Gardeniae Fructus; RR : Rhei Rhizoma

3 WEES ¥ TYUSHE 0E e
23 &y
%ﬁ%‘ (IJHD)S 74 k29 Aetde] $2

st DPPHS} superoxide o1 # % A& el
A #iie 23 A e] 7IdE e tacrinel® ¥
S 48 Hep G2 #lifge) Hig 2% 398 7
3 Az A4 4EQ HEE(ACH), BT (GF)
2 KE(RR)9 AgA> 2F 200 pg/ml o]}
oA FF ik 23 2342 vepd uid H
=) (IJHT) et 2 300 pg/ml ©]5+e] x|
MNE 23 2345 JepA o4,

Sh8, EEES (IJHT) S +A3t sle id <
Bo] Aeole) o frifile 23 S 7AET A
7}, 329 EE 2F 200 pg/ml I3k s EelA
fF #iie 238Ae Jelyon E3) ﬂ(?ﬁ(RR) Zil
Blol 2 7374133 ug/ml¥ ECyfEE eb $
37} BRAEGT B Aute] FA oE 71}—4 Eﬂ
Aol o3 BT il 23 &3 glelM o) HAELE

-

AL T (GE) e KF(RR)S wi3HEvte] 3het

23 &9E vy, 98 FASEEY W
AME MR BRE HET 5 UNT (Table 3).

4. KES| B 08 REHE DE

A#E(RR)Y CH.CL #ZEZYEH AoA 3§
E 149 F2¥ 'H-NMR, "C-NMR ¥ mass
spectrum®] data® T3¢} v, F3E |
7 2% anthraquinonekel 43 chrysophanol®
emodin®. 2, F3E 37 4% stilbeneRo] &3l
3,5-dihydroxy-4 -methoxystilbene}
o2z [estda™ (Fig D).

rhapontigenin

5. 1t&8 1-42| T ke REE

KE(RR)Y CH.Cl, F2EEHE dojzl 33HE
1-49) A e R S8AS tacrineo @ HMS i
8k Hep G2 #liell sl A= A, 359 33
g 2-47F 5998 EHF JePIS(Table 4). 3¢E



B A

REANZS] B ¥ FHmlE RERR 123

2-4v Btk A ZoFE4 silybinell B|3ted 2F S48
i e R38Ae Jeldl e, 53| anthraquinone
F 249 emodin(2)= 11508 mg/mlY ECyfiE
Vel 71 -3 23] HEE g

Table 3. In vitro hepatoprotective effects of the
water extracts of Injinho-Tang and its
const|tuent herbal drugs

[JH-1 »300
1JH-2 2300
[JH-3 >300
[JH-4 130.7£2.8
[JH-5 150.4+19.8
[JH-6 91.242.3
[JH-7 73.7413.3
Silybin 33.3£1.6

Data are presented as mean £ S.D. (N=4).

* [JH-1: TJHT, 1JH-2: ACH(60g)+GF(9g),
[JH-3: ACH(60g) +RR(9g).
1dH-4: GF(92)+RR(%), I1JH-5: ACH,
[JH-6: GF, I[JH-7: RR IJHT : Injinho-Tang
ACH : Artemisiae capillaris Herba
GF : Gardeniae Fructus; RR : Rhel Rhizoma

OH Q OH

3 R=R;=R,;=H R,=0CH;, R<=0OH
4 - R1=R3:C)H.. RngﬁzH,_. R_I_:(_}(_.‘H‘.;

Fig. 1. Chemical structures of compounds 1-4.

Table 4. Hepatoprotective effects of compounds
1-4 on tacrine-induced cytotoxicity in
Hep G2 cells.

Chrysophanol (1) 100
Emodin (2) 11.5£0.8
3,5-Dihydroxy-4 -methox
ystilbene (3) b.1#2.3
Rhapontigenin (4) 23.0+0.3
Silybin 69.0+3.4

Table 5. Hepatoprotective effects of the water
extracts of Osumogwa-Tang and its
constituent herbal drugs on tacrine-
mduced cytotOX|o|ty in Hep G2 cells

OO,

OSMGT - 231.8:8.6
EF 6 333 5300
CF 12 66.7 7.8+0.1%

Silybin — 984413

Data are presented as mean * S.D. (N=4).

*P0.05 compare to the control (silybin) (one-way

ANOVA test)

*OSMGT: Osumogwa-Tang, EF: Evodiae Fructus,
CF: Chaenomelis Fructus

6. REAN S B 92| T il REEMN
REARE(OSMGT)H 74 & Aedo
tacrine .2 kS 43S Hep G2 #ffuel <
3 EHE MTTE o)&3lq A AEE= 7
Ay, B3 EHE ECxffiE veplo] wwslgl
o} Table 5, Fig. 2).

REARNEG(OSMGT)S] AEetd 2 tacrme&i
EHS 0 Hep G2 el 93 3 537}
231.8+8.6 ng/ml® ECyfEE e 9\1#“4, 2 A
upo) A ok Ze) did A fiip REEAe FHE
NAE ARIN(CF) AR (ECs=7.8%0.1 ug/ml)el
Pt hzoFE9l silybin(ECy=38.4+1.3 pg/mi)el
v wate] AA3 THE Ve,
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Data are presented as Mean 1 S.D. (N=4)
* p<0.06 compared to the control (Group A)
(one - way ANOVAtes!)
Fig. 2. Hepatoprotective effects of Osumogwa-Tang
and its herbal drugs.
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Fig. 3. Effective rates of hepatoprotective effects
for Osumogwa-Tang and its herbal drugs.

Fig. 32 HREARNBOSMGT)H FA4 &9
Helh o) tacrine L 2. FEES $23F Hep G2 #fg
of d3 X3 EHE RBE-HNE AAAAY A
ol A a3t A3},

ARINCF) AgEE HEsodes $3 B #l
fr 23 EHE Jebd ol 25 pg/ml olAHE
TAME AL HAE FAe] #AFHY, I,
REFEARINEG(OSMGT) Aede] AHfol= 25 p
g/m7HA = REHE(EF) S AIM(CF) Aede B
3539 HAAFE e e, 50-70 pg/mlel §
TAME MERGET #AFHUT £33}, REH
(EF) Agde x oJ&Hor ff #ifn B3¥
Aol F718E & 4 ANk F, 100 pg/mle) ¥

A= o2 Ao v|Ed 7B 243 B

Mo e Z3E debide.

1. REARLS 2EP2 §F ke REEH

REARNE(OSMGT) Aetdo] f-o3 A il
H3BAE Jellr]) wEd ZAEALES FHE
Exoz 2 AHue 4Eel dig Hep G #iig
B3 E2AE Ao & RERNE(OSMGT)
et e Helez sl ¥k 71559 &
Z2& 47 eEsle BYES 93 )59 T=
ot A #ile B3 295 AE3EH (Fig 4).

RERNE(OSMGT) Asde Hekg 5EH
(BuOH Fr.) ¥ /kKiE(Aqueous Fr)2 EF FE
JE&A o7 tacrinel.E HMS 8% Hep G2 #
foll ddted B3 &35 Jepd o B dx
k2] silybin®} RE&E s} v o Ao
HAE A goket =3, RERNZE(OSMGT) A
el o] Jkfge]l FebE SEM wiste AdA L
2 953 B3 F3E el

100
¥ 80
]
B 0
v .
g 40 —#— Silybin
@ )
& o0 —&— BUOH Fr.
0 —¥— Aqueous Fr.
0 20 40 60 80 100
Concentration(ig/mi)

Data are presented as Mean + S.D. (N=4)

Fig. 4. Effective rates of hepatoprotective effects
for Osumogwa-Tang and its fractions.

8. RE® HEIMS I #lp REENME
REF(EF) Agdde diMx RFHEY 7
2o o3 wpoz HIYES zA|sly 47
BB Ff #il R3&asS $Fsigdy). ¢33
AF #if B3aaE el SEE(EF) A

< BAEA Rete EEoz oPHGEE 3
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a A Fig. 5).

%, REHE(EF) A=A H=g 5EW
(BuOH Fr.)e] 7kE 28 (Aqueous Fr.)ol )3}
o AdAHoz & M #ilk EIZAHS el
o} ol RelE FFEZ FAEA oL
= Yriaie, & dFANAN FrET e £E
R(EF)S FAE<Q 2359 quinolone® alkaloidd!
evocarpine®} dihydroevocarpine(Fig. 6)e] A&
vepd 7lsAle] BtE Y] dEel] o]E EA
W3t tacrineo® FHES U3 Hep G2 #HiR
3 5345 AE3HoY, olF 2% 9 IYES
5 100 mM °)38) FxeME 4L e
A 42E ¢ 4 A H(data not shown).

100 1
£ &0 1
T
8 60 1
g
g 40
P ® —#- Silvbin
w 20 7 —+— BuOH Fr.

(o]

= —— Aqueous Fr.

0 25 50 75 100 126 150 175 200
Concentration{ig/ml)
Data are presented as Mean + S.D. (N=4)

Fig. 5. Effective rates of hepatoprotective effects
for the solvent fractions of Evodiae Fructus.

O

N R

|

CH,

R = C3H»5 (Evocarpime)
R = C3H5~ (Dihydroevocarpine)

Fig. 6. Structures of evocarpine and dihydroevocarpine.

N, £ E

golstel A2 AR AMeFolshe) REd
e Zahs Aeo) op 1Y MR 2T e
S ks, By, S PEF YulE 2y
917] WEo repelstel T A g sbg 9
A dANE 23 e 8 FRES FEolet
I 4 8k

J3ER B dFriMe AR B A3 A8
A AEE Y8 7)1z A7 dgoz 3o st A
¥ o491 e Awe FAoE duRA
& AAsy AAE 229 Aukl HEEHS %
EARMGA Hete] B fifig B3 295 AEs
2} skl

WSS EERIE SRoz 09 HE
o, 2183 SHEER LR N AR QT #
ol 228 o]Zg Fg MERMTY B &
450] g} FES MES FThEel Bl XK
o] Uehls 2300 FHS BES BRECD
Y3 BES BHe) TP BES RMA
23 BEs 29 9x Aogm sigdd”,

RS RS B Awely sy
MTige) 93 REL Hom ML By} o)
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AT WEFE PR, FIREER, RS RE(ER o
lew K#F2 N, PUEME(ER, FE(Em, i
fBe) B3ahgo] Qg
£3H RERNZ T REHET FE @+
{m‘:PJJ:J’“ BHEE AR &% o RN
= B sk FhE S MBS AriEEs
of AHSR”. &, RFEY FHT Huks B
REA 71 KRS MR HRE TS
T8 RUERTHS aE LI 3 BaALlEGmES
w3 FrEme ol 23 BATRES FhE BE
o &8 & 4 Qth FeFgH oz E REEET 1
B, R, JURE, MERC dew KRI:= il
PSS, MATEm e e,
st A B RE T4 A7) Adhe o
453 gle AAYY] 2L i HiE LER
BN AEEEL, ZHEAR 55 AR sl
T2y, o] FAEAL dAH0E AALE A
2% 7|37t AY ol AEel7] "ol A
A B BES doTrt A deE, I # ¥
i =i L JdF 53 I & LEAR A
3 Aol B wigkAsigy A7 "o, YAk
A oJekEo 2 AM-EHE tacrine(1.2.3.4-tetrahydro-
9-aminoacridine hydrochloride)- acetylcholinesterase
M| zA dzxsloln fEERM ASAZ AMHH T
v %Eold. I, o] GES Fo| L3l
30-50%2] FAtell QM 749A B #BiES el
We 2288 7iAE Aoz oA o, Hep
G2 #les PEftE AHE HE AXEA A
B fiEet AR 715 7HRlve AR o
A o™ Hep G2 ¥t 2 2 Aok
AF #f= tacrine 2 Aol isled AbakAl o
JART . 8 tacrine®] I Hihkol 3t
L7 o}x] WA AR & Abelo]
vk Bl 2EHAT) shue] ez i
3 Y. olg) 7L uj Ao °1z}%}o4 B AR
N2e B A% A2A ALE 9T s)xdr
AZOo 2 A tacrinel.® HH ‘6& Hep G2 #Hfel]

B3 4L AN,
=3k superoxidest - A-FEbeZeolvt Hq0,
72 O BEREES WA A A&Hew
debs AR A dex 9ld. uieEtA A
Apsetd o) t8lslr] 13t SHAEHA vl
)\]}\EJI_.,], AL3}A 6 2 £AlE] BzlEe] & ZAH& v}
A& £ e BEFALRE 7R H 2,
Aoz AR AfeieZe @2 A%} 4%
ol 9ol & dA oo, AFEHAE &
fapEe] B3l xuRabe A8l QAT AA
FAEE 4o, o) il BE, FkEML 2
A3 53 948 347 s Rez By F
ol om ¥, DN g FAsl He|E F3lY B
& goyl= Aozr A A gV, oAz 7
] X]'WTE]'E]%C’ AR B RGN 99
o] 917} W&o 2 AFeME A2 DPPHe}
superoxide vl AAZAAE A X3

DPPH #vlze A Fo A ¢ FAZRE

2HT $28 TAE £ A AL M B

2 oA glom® DPPH gdztel WEad A
A A3 A5 ARA o] AAF T U,
PR 2ol HERESLY HF Psgdde &
Q13}7] $8led <A DPPH =z AAEARE A
.‘?—ﬁ.’l A, WEEE AudS 434426 pg/miel
=i 50%2 =z _1_71%““’ Ve o H
(Table 1), ol it +FIMe =2 A<
veld Zlez dddd. EEEER AEY el
superoxide )@ QA w|X= oJ3fe HA3
Ao e B H2gEE AHE-gH vitamin E
+54 9 el Troloxel wlsle] $43 A
& YeEIIeH(Table 2). oA} Zo] HWHES
Aetlo] §-23 AfetFd 2ASAE YERl o
it Wil R34 o] 7|d= 7] WEel tacrines
B LEAZ o83 Hep G2 #iiE 23355
AEstg o, 300 pg/ml ]3] FEeME fo
g &37F A2HA ke (Table 3). 3H, & A
HhS FASIE e AN oE et ¢

9}
A4
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33t A MR R e]l WHEEITH(Table 3).
&, HWEH, B, KE 59 ZE 74 8o 200
ng/ml ©|3ke] FxelA H3TAe] vehton,
£3] K¥® A"AL 737£13.3 pg/mlel ECHHES
vety 7 ¥ A4S JepdoH(Table 3). &
H, B uHAE A sle oOE 7o) MEEH
= AEE X202 Table 30 ZAIg ule} 7ol
JIA2l A B sl B i R38AE A
3o, TR MERERS A2FHA g
olifel AFZHY 2 AurE FAT U KHE
o] #-2i3 A #ifg R3IFAS Yepd & & & 9l
A3, Mt KE S $4-3 M il R38A
A4S 18T FH02 KES kst 47140
2 F&313 CH2C2 F%2ES 2% Y =30
EIHSE HAElY 439 ¢4 3EE(14HE
Audt. g E42 NMR, MS A9 Ed F9
7171 47 Wb ol &3ty 18y F2E 77
chrysophanol(1),  emodin(2),  3,5-dihydroxy-
4'~methoxystilbene(3), rhapontigenin(4) 2.2 [§ZE
3t oH(Fig. 1).

A& CH:LlL F2E25E 47 33¢E 14
o] B i RIFAE tacrinel® #HBHS U
Hep G2 #fiigel] w3l HE3Z 23, 359 343hE
-7} #4938 EARE JepdcH(Table 5). LAY
-4 Bt A2FE4 silybindd] wlsld ZF $4
3 K e 23ZAHE  Jehllen, E3
anthraquinonesd 49 emodin(2)  11.5+0.8
mg/ml®| ECsfEE viepd M $48 33t &3
et opE 3} (Polygonaceae) & ¥ F3F A Eol|A]
2745+ anthraquinones? 29 emodin® 3 <]
FF #Ef 29S o) 43t AgdMe i B3zar}
8 em? 35 dihydroxy-4- methoxystilbeneo
qaAE i 24 e delA g

=&, rhapontigenin® FifERe EHY, MR &
B PIElAE", nitric oxide ARG HIBIKEE" 2
allergy FHY 5 ookt AYEA o] weA 9ok
a8y, 7R 35-dihydroxy-4-methoxystilbene

3 rhapontigenine| W& A R#E¥RT E31E v}
gom uelA, ol EAL N2 A ki#E A4
A - oekE ke 3 AT EABAMY F2o%
7 THAE Aoz dedn

REARNEGY RS BEHImoEA A
REW, ORI\ EHEo=z FAFH glon, EFE
AT, R, ATl el AHedle Aoz o
HA Q. & dFME BAFS ALY e
G5 F Ao AEe A gekg T3 A
JAA FEEE AT RERNGY A"
L tacrinel . EHMS 83 Hep G2 #Hie]
3t B3 &3r} 231.848.6 ng/mle ECyEE vt
epfglom, o FE2EF FIAMT FAT
Wie »3334=2 S9¥E(Table 5 Fig 2). 3H4,
AR AgHL Ao +408 i ik 23
E34F vehdleod, 25 pg/ml oY FEAME
HAA3 A E EA o] HAH Y TH, BRKNNEG
Hepeb o] Agoll= 25 pg/ml7kAl v BEEL} KN
Aetdel w3 ade] FAFAE el o} 50-70
ng/mle =M MIERET HAHG . =3
R el wx oEANoT I il X3
Aol Z7H8€ & & s & 100 pg/mle 5
TolME o8 AR u|std 7P 3 B
o e EAHE ePIR(Fig. 3). REARLNS
Aetde] Hehd RIYE 9 22 2% T 9
FEXM 02 tacrineo® EHEME ¥ Hep G2 AE
of dsled R3 EAE ey, REKRNEG
Aetel o) o] Rl FIHEFo u|3le AthA
o2 $43 B3 A5 vepdo(Fig. 4).

AAE3eAel AAHA HebE Bl
dubd o 2 HEA} WAE £ ARY TAEE
7= 7138 gE) EAFHA HH, £33l B
B EHE 59 SAEY =v IEAEH] £
A Aoz 4HA v TR, oF A
ako] Lo W JheAlY AN FAEAS B
g 3oz ol $AH AG JFL

(o]

ST Qo debd, REALE AT S0
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A< 4 ¢ AAH(Fig. 5). &, REH A=
-1-3!15 l B8] A

Hebg 2350 3
Z ij i R3IBAE 45}53‘:} o] &
BAEA ] oFH S v}
‘ﬂ?ﬁ"ﬂ/ﬂ gH3 Qe %%ﬁifl FA
2%94 quinolonest alkaloid?! evocarpine}
dihydroevocarpine(Fig. 6)¢) 84 veld 7154
o] AH 17| WFol o] & EA-ell th3te] tacrine
o2 EAS 443 Hep G2 #l 23 232 7
B3 oL}, o)F 2% ¢ 33EE BF 100 mM
°oj3l8] FTME AL VA d&E ¢ 4
A% (data not shown). oJAe] AAZRE RE
el A fie R33A A4S =33 YeME
RER Ao Helg F3Eq  F4d
evocarpine®t dihydroevocarpine® #¢j3t o1&
Aol A& F7} A7}

rﬂloﬁiﬂ

e B oz 2 2 o dm ¢ [ o Az

o

2

=
29 Zloe Agtd,

.
afg

V. #
A2 A A3 84 e 43 72 97
o] d3toz WEESHY REANE @ 2 A
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2 superoxide Bt1Z % &3 58 HAESH o
+3 2 ARE dqd
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% superoxide B2 LA EA o] FAFH G,
2. WlEE ¥ T4 G2 719 H il »32
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2 25 i fii R38AE el
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A HA3 AF e 23 294 Jvepdoy, 3
2o He d1E £33k 459 I¥E
Aact.
AKELZEE dojA 429 IHP{E2 4F 7]
Z1EAA ARg FH3q 28 F2E 4
chrysophanol (1), emodin (2), 3,5-dihydroxy-
4'-methoxystilbene (3), rhapontigenin (4)2.=
[ € 35 .
KELZHE dojxl 4539 33}E F 359
33E 245 EF B d2gE<l silybind
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o, £3) emodin®] 7F¢ AT RI3EHE ]
Bl ot
REANEG AYNE tacrinelz #MS T2
&t Hep G2 #flell =Hated <4313 Af #il X2
3 294E el

)~

o
3
Lo
=]

RERNEY 74 45 9 g KR A
el e 78+0.1 pg/mi®] ECSOEE viebudd o,

25 ug/ml °JAHe] FEdAME AT AE =S4
o] RAEAH. |

RERNES 74 o8 REHE e g
Hels FE0 2F F= &= i
e B3 84| 371EE & 4 AN
s e He] g 289 FA41%-02A quinolone
F alkaloid¢! evocarpine®}t dihydroevocarpine<-
A il 23 849 FA7 oidS & 4 9
qor, Mty FAHEA =2& A% 71 o
T4 3o BT 7oF AlgH

ZE3R

LA}

484t

ZRER PRt 2 A MR fReE K



EEESN RERNS2| Mt ¥ R RELR 129

F, A A3 o g (2003).

2. RfE: MEAEE, A Kbt 409, 494,
611 (1984).

3. FFR: REBHEE M2, BILE, 383, 513 (1987).

4. BBER: mETEEH, M2, —HitEE, 19

(1988).

b FHE: BRAM, ML, miLE, 1502 (1985).

6. "RNME: REERE A2, BB, 657 (1987).

7. g S BV X EAY A A, ME,
ol A4, 382-383 (1993).

8. AR BA¥R, B7E, AWsiAEIAL 1T
(1990).

9. BREE: PEIREEAE, 274, dusAETAY,
629-630 (1975).

10. A4 XBEEL Addeisg fo 7iE
A A 2 FA O v|A & g3k, 9
Ab, A3t e (2000).

11. A% HEEmol BEN 2 SEWE v
A P A, Azt (1992).

12. ALK+ WEES GRS SR JoREML
o Fg w3, A, AR o HE
(1991).

13. Kim D.K., Choi S.U. Ryu S.Y. Lee KR.
Zee Q.P. Cytotoxic constituents of Rumex
Jjaponicus. Yakhak Hoeji 42, 233-237 (1998).

14. Ryu S.Y., Choi S.U., Lee C.0O., Lee S.H., Ahn
J.W., Zee O.P. Antitumor activity of some
phenolic compounds in plants. Arch. Pharm.
Res. 17, 42-44 (199%4).

15, BCh: ¥R A2, IEAL 176, 189 (1975).

16. EMFE: SHQoRE, B3 AUYAEZHAL
52 (1978).

17. Eheks S 983
(1990).

18, AfREEE S o oRE, Mg, FEEIL
162-163 (1984).

19. X5 BEmGawG AE, JAT, 327 (1993).

D

12, A9, 267-268

20. o]Ael: Bx& Az, &JoFAl, 292-296, 479-480,
496-497 (1975). |

21, ERAC QAEZE, Mg, JAlg, 259, 279,
463, 602 (1986).

22. LipthEREr h AR TEREAKTHR A
&, Aall w1 ZHAL, 45, 68, 158 (1977).

23, Fipd: hEEMEAER 7, duaAEH

AL, 67, 757, 933 (1983).

24, HiMR= M FEEPEEEEER, ML Adx
A Eo3AE 79-83, 197, 577-580, 815-817, 857-859
(1993).

25, ZHf S EERKER, A&, AEAR 206,
234 (1982).

26. Watkins P.B., Zimmerman H.J., Knapp M.J.
Hepatotoxic Effects of Tacrine Administration
in Patlents with Alzheimer's Disease. Journal
of the American Medical Association 271:
992-8 (1994).

27. Grant M.H., Duthie SJ.. Gray A.G. Mixed Function
Oxidase and UDP-glucuronyltransferase Activities
in the Human Hep G2 Hepatoma Cell Line.
Biochemical and Pharmacology 37: 4111-6
(1988).

28. Viau C.J., Curren R.D., Wallace K. Cytotoxicity
of Tacrine and Velnacrine Metabolites In
Cultured Rat, Dog, and Human Hepatocytes.
Drug & Chemical Toxicology 16: 227-39
(1993).

29, Osseni R.A., Debbasch C., Christen M.O.
Tacrine-induced Reactive Oxygen Species In
a Human Liver Cell Line: the Role of
Anethole Dithiolethione as a Scavenger.

Toxicology In Vitro 13: 683-8 (1999).

30. Floyd R.A. Role of oxygen free radicals In
carcinogenesis and brain
ischemia. FASEB J. 4, 2587-2597 (1990).

31. Yagi K. Lipid peroxides and human diseases.



0f

o=
S/

Chem. Phys. Lipids, 45, 337-341 (1987).

. Halliwell B., Gutteridge J.M.C., Gross E.E.
Free radicals, antioxidants, and human
disease: where are we now? J Lab. Clin.
Med.,, 119, 598-620 (1992).

. Ames B.N.,, Gold L.S., Wilett W.C. The
causes and prevention of cancer. Proc. Natl
Acad. Sci. US.A., 92, 5258-5265 (1995).
Constantin M., Bromont C., Fickat R,
Massingham, R. Studies on the activity of
Bepridil as a scavenger of free radicals.
Biochem. Pharmacol., 40, 1615-1622 (1990).

. Matsubara N., Fuchimoto S., Iwagaki H.,
Nonaka Y., Kimura T., Kashino H., Edamatsu
R., Hiramatsu M. Orita K. The possible
involvement of free radical scavenging properties
in the action of cytokines. Res. Commun.
Chem. Pathol. Pharmacol, 71, 239-242 (1991).
. Ratty A.K., Sunamoto J., Das N.P. Interaction of
flavonoids with 1,1-diphenyl-2-picrylhydrazyl
free  radical liposomal membranes and
soyabean lipoxygenase 1. Biochem. Pharmacol,
37, 989-995 (1988).

. Rekka E., Kouroanakis P.N. Effect of hydroxyethyl
rutenosides and related compounds on lipid
peroxidation and free radical scavenging
activity. Some structural aspects. J. Pharm.

Pharmacol,, 43, 486-491(1991).
38. Zhan Y., Li D., Wei H., Wang Z., Huang X,

Xu Q., Lu H. Emodin on hepatic fibrosis in
rats. Chin. Med. J. 113, 599-601 (2000).

. 'Oh S.R., Ryu S.Y. Park S.H. Jung K.Y,

Lee IS, An K.S., Lee J.J., Lee H.K.
Anticomplementary activity of stilbenes from
medicanal plants. Arch. Pharm. KRes. 21,

703-706 (1998).

. Ko S.K., Lee S.M., Whang W.K. Anti-platelet

aggregation activity of stilbene derivatives
from Rheum undulatum. Arch. Pharm. Res.
22, 401-403 (1999).

. Matsuda H., Kageura T., Morikawa T.. Toguchida

[, Harima §S., Yoshikawa M. Effects of
stilbene constituents from rhubarb on nitric
oxide production in lipopolysaccharide-activated
macrophages. Bioorg. Med. Chem. Lett. 21,
323-327 (2000).

42. Matsuda H., Tomohiro N., Hiraba K., Harima

S., Ko S., Matsuo K., Yoshikawa M., Kubo
M. Study on anti-Oketsu activity of rhubarb
[I. Anti-allergic effects of stilbene components
from Rhei undulati Rhizoma(dried rhizome of
Rheum undulatum cultivated in Korea). Biol.

Pharm. Bull. 24, 264-267 (2001).



