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The Anti-Oxidative Effects of Oldenlandiae Diffusae Herba Extract on Oxidative Hepatic Injury

Jung-Hwan An, Hyeong-Hwan Kim, Chae-Jung Lee, Chul-Soo Park, Mi-Rang Kim, Jong-Dae Kim, Jin-Young Mun*

Dept. of Internal Medicine, College of oriental medicine, Dongguk University
Dept. of Meridianology, College of oriental medicine, Dongguk University*

Obijective : This study was designed to investigate the anti-oxidative effects of Oldenfandiae Diffusae Herba Water extract (ODHW) on lipid

peroxidation by free radicals oxidative hepatic injury.

Methods : In order to evaluate anti-oxidative activities of ODHW in the liver cell, cultured normal rat liver cells(Ac2F) were incubated with or
without ODHW. After 16 hours to 18 hours of experiment, cells were placed in DMEM medium without serum, and then incubated with 1mM tert-
butyl hydro-peroxide(t-BHP) for two hours. Viable cells were detected by MTT assay. The levels of LPO induced by hydroxyl radical derived from
H202-Fe2+ system in rat liver homogenate were determined by means of TBA, Inhibitory effect of ODHW on superoxide generation was

measured by xanthine-xanthine oxidase system.

Results : In the linoleic acid autoxidation system, ODHW exhibited antioxidant activity, which inhibited 85% of lincleic acid peroxidation.
These effects were similar to those of dl-a-tocopherol. ODHW showed scavenging effects on DPPH radical, inhibited superoxide generation in
xanthine-xanthine oxidase system, and also inhibited lipid peroxidation of rat liver tissue with hydroxyl radical derived from H:0--Fe* system. In
addition, ODHW protected the cell death induced by t-BHP and it significantly increased cell viability in a normal rat liver cell(Ac2F)

Key Words : Oldenlandiae diffusae herba water extract (ODHW), anti-oxidative affects

| # % HET SNLE 22 Az BE
SR ada Agsted 2 ARasekg
FARS S8 v Ao Al & goglw, AT AgRAs A%
g 4912 AA5tn glod UL BY  she] AT AEH &4 opldth
79 vpoje)ae] B8 BHEH AN olgd BRI MANEL 27 6, 17
d 2ETA D Pgot, T A2 B TAHE AT o TR
dAe] A S407 A% Al EAFEE He} 13 T FA AL
$39) Ex8Zo] Uz glo] HE g AsHA &abo] doji P o]
2 Q% 7] $egw gtk 718t B7]o) H]3) Erp
BNLE TL ART)E AAY A BE AE, B Aok, H30 B9
A UARA A AAE S, A AL o A SARER, AN FE S5 B
A, T, FE, £F B9 JHAE A THLL Ao odT THtL

A7 020009 34 209 A2 20024 44 26¢
AR 458 (A% AFA £4F 3574 E3u%D 3FHYYY 942 A% 0 (54-770-1342, E-mail:
risingan@lycos.co.kr )

AN
o3
Ao,

S
Lo
1
T
b
>,
o
yur)
=
2
%

2 Loxo lo
4% ool > ook
L o
wx |o o
o _,\i. NlO

Sob,
2
e
b
m
3;
(avy
i
5 W
NG
>, 4
w2

iS)
£
i
o
1o

~
NS
r\l
PN
r e
=,
LT it
=l
o o,

AL
Aoz gopke ool
0 wE 153 %
o] 448 U

gl
A

w2k o
KR
o
=
2o
= 5
> A
5

= ore

.d
Ao
Z

rSL A il M O

b

T o3l
B
o3

,
N e

B

—

[e
&

oft n2 41 L

M

el oSt
re e =l
—
N !
2l
X2 g
o

ox,

Az

M
N

o

ot
a
fol
e
ot
g

O, o9

wo 32
tot,
fo
i)
o
e
fols
Folf
N1
re .
-«

E



58 AFiliae] AalE Mo ofst BfEktEEe] BarsiED)

et Azbe YTt gats
g g 7 &4 A $87Fs
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1=

DAHZ L s=

2 Agd ALgE A B TA
F(Ac2F)= 4 HSRRB (Health
Science Resources Bank, Osaka,
Japan) 28] EFo} AFREIGT) &
g 2 AN tx7 gEAdY 24
g 93 AF 200g <] Sprague-
Dawley# 8#E U & 4% A
o)A FU3ted ARESHATH AHEE A8
FELS AF 65739 4 ICRA u1¢
2(AF 25~30g)2 Y FE A4E A
Hol 4 Eawol 989 2oz 2
e Abg e 70 BN § A
Yol AHE3FA T

2) Al

2 A8 ALE ANFoEA
linoleic acid, 2-thiobarbituric
acid(TBA), lauryl sulfate sodium(SDS),
@ ,a¢ -diphenyl-f -picryl hyd-
razyl(DPPH), tert-butyl hydropero-
xide(t-BHP), (4,5-dimethy! thiazol-2-
yl)-2,5-diphenyl tetrazolium bro-
mide(MTT), Dulbecco’s Modified
Eagle Medium(DMEM), L-gluta-
mine, butylated hydroxytoluene(BHT),
3-t-Butyl-4- Hydroxyanisole(BHA),

hydrogen peroxide(H:0:)& SigmaA}
(Sigma Chem. Co. St. Louis, MO)Z
2, 18] 1 fetal bovine serum(FBS)
9 antibiotic/antimy-cotics= Gibco
AHGibco BRL, Life Techno. Inc.,
NY, U.S.A.)ZE, malondialdehyde
tetrabutylammo-nium salt(MDA)<
FlukaA} (Fluka Chemie AG,
Switzerland)2 ¥ B , DL-a -
Tocopherol, ferrous chloride(FeCl:)
£ WakoAHWako Pure Chemical
Industries, Ltd., Osaka, Japan)Z -,
trichloroacetic acid(TCA)T Janssen
Chimica(Belgium) 235 134
AMEEG oH, 7]} Aok B A
oS AR

2.4y

1) e M=
A

FAE BHANZ FRTE AH3EGT
9 3} Al 2 (Oldenlandiae Diffusae
Herba) #&& $j8 #Wsidx 150g
& H3) Adsid ¥7 g7 7&
H 94X 523 Y1, 33y F57
TE 713 O, 3AT B &S
o] 7}3}9i ). oL rotary evaporator
2 AGESE U, FEURY FAA
Azste] £ WAER: F2E
(ODHW) 16.17g< 4oH °]§ A
dog A3

2) Linoleic acidel Ars4tet |
E0&H

(1) Linoleic acid @& Z 3

Linoleic acid #&rH-& Osawa £
vl 2o wz} linoleic acid 0.13ml,

99.0% ethanol 10ml, 50mM
phosphate buffer(pH 7.0) 10mlg &
galm, Wiz 328 FEEE 3
748t thE, 2H4Z total volume g
5ml2 Z2Hac) o] TFHL test
tubedl] 3 40T A B Fate] 2 F <]
A5AEE FEA

@ AZFAEY] FF 54

249 AFAtstel] g AAFAAE
29 Bae 2357 A3tel £ 49
o) 4}& Ohkawa 5<| TBAY<| w2}
AFSALE & 40Tl A wEA A
119577} 5= A|Ad) linoleic acid &
gt 5049 8.1% sodium dodecyl
sulfate(SDS) 0.2ml, 20% acetic
acid(pH 3.5, 10N NaOH) 1.5 ml,

- 08% TBA 49 15 ml& ¥, 5
o

F48 o] £89d9Y total volumeS
4mlZ 24T tF, 5TolM 6083
A3, thAl 95TellA 6083 AA]
72 9, 328 FEEAM YA
spectrophotometer (Gilford, Res-
ponse™, U.S.A)E AH43}e] 532nme]]

=
gl o] &Ee MDA AZTEIAM
MDA/MZ %713+

3) DPPH radical 274 &1} &3

DPPH radicald] th3h #3iA}4 o]
27§35 golr7] 93le Hatano
T gz wel o 28s AN
k. dA w2 AR 2
E3 3549 E£ZE 4mlg 15X10
"M DPPH/MeOH 1mls} Edsio] 2
50 £ U, J2oM 308 3¢ H
A% &, 517nmel N §REE £33
Ak
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(1) 724 g2 24

Y#AZ diethyl ether(Junsei Chem.
Co., Japan)@ 7187 ojde the, 2
HE drhste 1.15 R KCl 3840
2 23 719 E 3819 perfusion?]7)

g, & 3231, ] KCl 9454
Al

doz oz AHE ¥, FHA2 -’ﬁ
£& &3] AAAIL T 229 F
AE FFssich Hed 1 238 Y
WALERoll A 22|72 7|(Teflon Plotter

Elvehiem Homogenizer, Glas-Col,
US.A)E AlE3tod KCl g5 4o 2
20% (Wiv%) st A g T %t}. o} v}

3 FALL 700x g 1027 94
2R ¥ d3de ﬁom_ﬂ% 28

o ALEZ wrtx| 70T M WEEE
it

(2) Hydroxyl radicalol] ¢J3+ z4 3}
Abg} ghgol] et &3 S4

g3 724 g4 10mM FeCl,
30mM H:0: 2 558 #aldz &
&0 #A71¥ 0.1M sodium
phosphate buffer(pH 7.4)¢] w389
£ 1ml2 3t 37°C)A 1087 HHe-A]

2 g, TBAYC 2 B8429) &
Fe 2439,

5) Xanthine-XOD gHEH0fA
superoxide2| M4 x| E1f £H

‘éﬂ,i}l\}/‘é}_ ZZ o] xanthine-
XOD uFg A o) 4o superoxide
anion(O*) 474 94 2HE 47|
Yot 12T o] We2AS 243
At A 2504M xanthine 0.5mle}
SEE 9HNEE 22E 0.1ml ¥
50mM sodium phosphate buffer(pH
70) 1.3mlE Trdte ¢EEde 4

= = X

oIEH UHH ONE  HEF - 2olE 2

oA 387 A@ b, 0.1unit
xanthine oxidaseE A7}3te, ¥H&L
dol e 2mlE 2ES F, 290nm
V‘i 1?:71} = E wile 2359
< xanthine-XOD
3}9-74]’\1 %‘/‘3% superoxide7} Az
3} cytochrome cof] 2}
= —g"—oq g0 24 WHAYslE cytochrome
? *]7&‘% 4
ol g AA

AEH %)= A M 7185

6) MEHIREAIA ] BMSIRIR £

(1) A e

A% AZ(A2F)E 10% FBS-
DMEM #}A) 2 37T, 5% CO-9| 274
oA wjekatel, 2~3ehc} B4 75-
cm® plastic flask(Corning Co.,
U.S.A)°lA subculturedtsd] HEFE
A5t

w
Q
(@}
o
E
S
b
(2]
=

_0,

well? 200#1"4 718k oL, 10%
FBS-DMEMU]#| 2 total volume<
2mlZ 233k 370, 5% CO:9| =7
o /] 1847t vjokdt T, MTT assay
2 HE9 AESE 2YAAT.

(3) Wi ag 27

879 B 7429 t-BHP
2 £ 9 ATl gt
ANHx 259 AEET 395
317] Y3ted, HA 96-well plated]
HEZE Sx10cells/welle] HE& £F
5T 55 WHLE 23S well

O

r:i 1%
r\' o b

@ 20044 715 tg, 10% FBS-
DMEMUH} A 2 total volumeS 2mlE
Z33d 377, 5% CO.‘Z] 557401] A
18717} ekttt 1 & CMF-PBS
2 23] A5 SFME welld 2mlX
7¥eta, t-BHPS FZFE X7} ImMo]
HEE A7k tf, ol oA 1208
#jokA] 7] &, MTT assayZ A ¥ A

-
& FHsunt

(4) MTT assay

AZ AEEY 54T 98 MIT
assay: Sladowski 5 ¢
etk HAEE uf
plated] MITE % €3¢ 10%7} &
T2 YT 4A7H Hook}‘]ﬂ
o] A 1027 44
3 AAE AA th EtOH/DMSO(l;l
vIv)E welld 60044 Y1 2087
shaking@ Th, Holgle AE9] P|E

Zregote] 9l mitochondrial
dehydrogenasedl] &3] MTT dye [3-

(4,5)-dimethylthiazol-2-yl)-2,5-
diphenyl-tetrazolium bromide] 7}
blue formazans A s AL
ELISA readerZ 570nmo|A £4& &
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Zeginh. 1 A olF 3 HAk 8
%2 dzTolA ARt ES g
22 35.58uMo| g oLk, gataA el
BHT, BHA ¥ tocopherolS #7}%
AP ZNAE 247 1.84, 1.95, 8.43u:M
Z 279 35.58M0 vlg] A At
3EY Aol FAA dAHA &
H UgAEE FE2ES TEEER
8,000, 4,000, 2,000, 1,000, 800ug<&
A7t A¥ToMe AFFIEY
ko] 2tz 5.31, 5.92, 7.69, 6.28,
11.524M2 )22 vj8] 25 60%
£ 9& NFAAFAs g A az
E BYon, B3 H1 85% 7R 73}
A AAEA. o] Ao WA R
252 339l tocopherol® &
AgE 29 itgEs 2 B
WHAE 2 FEES FEHEE 400,
200, 100, 50ug& H713 AP 2=
A A g9 gHako] 2tz 20.90,
28.12, 31.87, 30.66:MZ T2 T 9]
35.58/Mol| u]3] A AGEE A
o] A= AKFig. 1).
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2. DPPH radical 27 &1}

W2 #2289 Af7] 2A%
< AE}Y] Hstdqd 2 AdFdAe
DPPH radical &9 5513 @A}
2 F22% WAL, 21 AHE
RSA(Radical Scavenging Activity)
%E F75AE & 489 2, obF
4 A% skA k& gzl v &
AFg}49) BHT, BHA ¥ tocopherol
A7V AdTdA 242 91.54, 88.28,
80.96%<] Zd A7) 2A%SE Ve
Uit g dealdz 2252 55
W 4,000, 2,000, 1,000, 900, 800,
700, 600ug S A7t ATelA Y =
#7] AA%E 47 74.41, 64.58,
56.44, 55.93, 55.42, 53.73, 51.02% =

BE A F A 50%E 235t A
& BYon, §3) 1 74%E d&
73 2A%E YeERSIT =3 BgAa}
Az 22EL 500, 400, 300, 200,

)
e

5
50ug 0.2 2% H7he AFTAA
T 77} 49.15 44.58, 40.34, 34.07,
21.53, 627%2] =E&H9l 47
2A5E EAukFg. 1).

ODHWiug)

Fig. 1. Antioxidative Activity of ODHW in the
Linoleic Acid System Each values
are the mean=+standard error of
triplicate experiments.

Toc : Tocopherol

* : values statiscally significant as
compared with control data of each
group.

(*™:p<0.02, ™ : p<0.01)

RSA(%) of contral
£ g

8

0

Fig. 2. Scavenging Effect of ODHW on
DPPH Radical
* RSA : Radical Scavenging
Activity(%) = [(Control O.D. —
Experimental O.D.) ,~ Control O.D.]
% 100.

3. Hydroxyl radicalo] 2/t XI&
DAt HES | F3

AR S A3 &L of7|ehe A
7] FA F2E 98 95 A
o2 4#A 9+ hydroxyl radical( -
OH)d| W& W3 % 289 &7
€ HE] A3t & AFgdAe
H.0--Fe*2 745 & Fenton &7
£ AME3t] hydroxyl radicalS AJA
AZch T3 o] uksAle] A A
23 #d9E HIFoEHN
hydroxyl radicald] 2% x| 23213}
e fEsisth 2 23, 23 E
Fenton yH&-7¢} ¥H-A 71 2] 9F-& A4
oMY AR T 351
Mojgltt. ¥rH 742§ Fenton HHE-
At vreAl7]l 2 FolA e A QA
g 2o e 18.30ME A B
8 XA F7letgth o AzelA
Fenton 5Hg-Aldl A A4 ¥ hydroxyl
radical & 7tZ23 uh8-sle] A AFAL
=9 ARE A TS ¢
F AN §HH o] vh-Ald] g4tsiA|
<l BHTE #718 42X e A4
B3 g TFo] 458ME HET
of Hl&] & 74%9 A ETE HA
th =g WAz #2888 FEE
2 1,000, 800, 400, 200, 100, 80ug
£ A7ps AT A At g
9] gteko] z+zh 7.93, 7.78, 8.99,
10.10, 10.17, 11.59:M=Z 279
Bl8] 56.61, 57.46, 50.81, 44.76,
4433, 36.57%% XA tHEE AA
A7 g Hoch ¥ 2¥9 A3,
BHAE 2 FEEL hydroxyl
radicald] % ¥ {HxF (A
Ats ghe-& F8UA 4ARE ¢

T AR (Fig. 3).



4. Xanthine-XOD EFSH0IM2
superoxide 44 X &1t
49 REE £4E oo A
7} FA hydroxy! radical®} £
FL% 98¢ 9Rse 44712 ¢

A Sl& superoxide(O* - )of tst
gz #2894 98 HEHY

Ao & xanthine-XOD ¥H-7
AM&3}e] superoxideE AJAJ A7) 1
A w2d Y FE2E
A7t guel A5 A4 walE
39k 1 A%, g bz 2%
& 5=

wo R mlo o e re

¥2 1,000, 800, 600, 400,

25

Normal Controi 1%BHT 1000  B0D 400 200 100 80
QDHW{ug) )

Fig. 3. Effect of ODHW on the Lipid

Peroxidation of Rat Homogenate
induced by Fenton Reaction System
a) : values statiscally significant as
compared with normal data of each
group.
b) : values statiscally significant as
compared with control data of each
group.( * : p<0.05, ** : p<0.02, ** :
p<0.01)

tnhibition of Cantrol(%)

ODHW 1000 80C 600 400 200 50
(1)

Fig. 4. Inhibitory Effect of ODHW on
Superoxide Generation Induced by
Xanthine-Xanthine Oxidase System

IEH 2BH

200, 100, 50 #7138 APTAA
TRV 2T vlE] 2+ 60.06,
56.44, 52.82, 43.99, 42.55, 35.02,
35.75%9 superoxide A4A 24 &3}
£ YEtUSITh o] Ao A HgAdx
FE2E2 31 60%3 de 748 A

71 A4 A E5& BYthFg. I).
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=L FEEE AAIY o, 94 A

H ARE AE BELE MTT assay
2 23390
123 o528 AT 3 8L o
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o B E 22EE wellF 1,000,
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o] ThA 71-/\0}011:]. 1) Hﬂ§]./§]./1474
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Fig. 5. Cytotoxicity of ODHW on Cultured
Normal Rat Liver Cell

Vatues statiscally significant as

compared with control data of each

group. (™ : p<0.02, ™ : p<0.01)




62 BFimfmel AaHY Sl cfet TR ES| SMgEn

+, t-BHPE A2 g A8ToA < A
FAEEo] 77} 70.26, 93.43, 84.57,
74.64, 71121%% t-BHP @& AT

of Hg} FAH e F71E HERA
o ER SR F2ES Swed W
AP 4YTIHE 67.16%2 t-
BHP %% Azl HEl thh 22 A
2oy fo4 e HE
= 4%54 Zl %3tk

ol 4] AEujFAE ol &

ol A A2 S4E YERRA
Lzoz Hui}.}\]./@}_ N

ot t-BHPY| <3t ¥

&4 4 AAE 29402 dojis
¢ & UAATHFig. ).

Viability of Control (%)
g

50 20

Cont
ODHW(iriwelt)

Fig. 6. Effect of ODHW on +-BHP Induced
Lipid Peroxidation in Cultured
Normal Rat Liver Cell
a) : values statiscally significant as
compared with control data of each

group.
b) : values statiscally significant as
compared with +-BHP data of each

group. (* : p<0.05, ™ : p<0.02, ™ :
p<0.01)
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AT E HFH WG AL A2
B2 FEE2E TRER AXY
3 ¥, t-BHPEZ HF 57} ImMo]
EE Ate O AXY AEES
MTT assay2 #2siich. 1 23 o}
28 AAE oA & gzFEy A
AZEES 100%2 RS wf +-BHP &
E ATAMY AE AEEL &
59%2 ATt dH WagAdx
F2ES AAGE dFTAME t-
BHP &= Ao w5 94 A=
3718 JERTh oo} A Eei
AE o] & 28 AR A B2
FEEL VAR e FEZ AT
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