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SUMMARY

I. Title

Development of functional drinks from Oenanthe javanica Dc. to enhance

hepatic protection

II. Objectives and Significance

Oenanthe javanica Dc. (OJ) is a perennial herb which mostly grows on a
dam ground or a streamside and also it is a natural product that was widely
used as a medicinal food to treat for jaundice, hypertension, and liver diseases
in traditional way. The purpose of the study is to develop the functional food
or drinks to enhance hepatic protection from hepatitis or else, to define its
action mode for safety purpose, and to accumulate database to help the

industrialization in both in witro and in vivo.

II. Research Summary

The present study was conducted to investigate the hepatoprotective effects
of Oenanthe javanica DC. (0J) against oxidative stress in two experimental
models, hepG2 cells for in vitro and rats for in vivo. The OJ was extracted by
hot water (OJH), cold water (0OJC), 80% EtOH (OJE) and MeOH (OJM). Of
four extracts, OJE contained the relatively large phenolic compound. It also
exihibited the high DPPH radical— and superoxide anion radical— scavenging
activities with the inhibition of lipid peroxidation. To determine the in vitro
hepatoprotective effects of OJE and OJH, they were treated to HepG2 cells in
the presence of H»0.. Compared to the cells with the treatment of OJH, OJE
treated cells showde the high viability, suggesting OJE as a better
hepatoprotectant. Since OJE had the high hepatoprotective pontential, it was
further fractionated by partitioning with n—hexane (OJE—H), chloroform
(OJE—C), ethyl acetate (OJE—E) and water (OJE—W). In this stage, OJE—E

showed the highest amount of phenolic compound and the strongest



antioxidative activities among the other fractions. The fact that OJE and OJE—E
revealed the high antioxidant activities, indicates that they have a high
concentration of phenolic compounds, which are responsible for their high
antioxidant activities. Also, OJE—E exhibited the protective effect against
oxidative stress induced by 2mM H20. in HepG2 cells. Therefore, OJE—E was
employed to the next study for the purification of hepatoprotectant by TLC and
HPLC.

In determining an action mode of OJE in molecular and cellular basis,
HepG2.2.15 cell line was employed, which is transfected by hepatitis B virus
(HBV) genome. Cytotoxic level of OJE was determined by MTT assay; then
EC50 was determined as 1750 ug/ml of OJE—E. The proinflammatory
cytokine(IL—1b and TNF—a) production was reduced to the control level by
treatment of 600 ug/ml. The induction of COX—2 was inhibited by OJE
treatment in a dose—dependent manner. At the same line, PGE2 level was also
reduced by OJE treatment in a dose—dependent manner. Determined by
luciferase assay, both NF—kB and AP—1 transcriptional expression induced by
LPS was reduced to control level at 600 ug/ml. The degradation of ikBa was
blocked by treatment fo 600 ug/ml OJE. These findings suggest that OJE could
down—regulate inflammation reaction by inhibiting both NF—kB and AP-1
transcriptional factors, implying that OJE may inhibit inflammation process in
hepatitis B virus (HBV)—infected liver cells. Although OJ has been long used
for treatment of hepatic disease such as hepatitis and liver cirrhosis, there are
reports in controversy referring that it has no effect or aggravate the symptom
of hepatic diseases. Thus, in current study, we have evaluated anti—viral effect
of OJE in HepG2.2.15 cells. The extracellular secretion of HBeAg and HBsAg
from HepG2.2.15 cell was decreased at 600 ug/ml of OJE, indicating that it has
blocked the viral expression, evidenced by mRNA level.

in vivo animal study, the immunological and biochemical parameters were
applied to ensure the safety of OJE. In survival test, ICR mice have been
survived for 4 weeks with 5g/kg/day OJE through oral administration. The
function of spleen and liver was same as control, which OJE in long—term
treatment would not cause any toxicity at least in animal study. In
ConA—induced hepatitis model with balb/c mouse, OJE consumption for 4

weeks showed the reduction in plasma TNF-—a, IL—1b, PGEZ2, and lipid



peroxidation. Consumption of fermented OJ has also revealed no harmful effect
on biochemical and immunological parameters. It showed the synergistical effect
with vitamin E consumption to remove oxidative stress, but it has no
synergistically effect on alleviating inflammation with lamivudine In
combination. Based on these results, at least in animal model, it has been
demonstrated that OJ extract and its fraction could be used as a functional
food to help reduce inflammation reaction in liver.

The hepatoprotectant from OJ was identified as caffeic acid (CA). Caffeic
acid [3—(3,4—dihydroxyphenyl)—2—propenoic acid], which is a hydroxycinamic
acid derivative, is one of the antioxidative compounds in various agriculture
products such as coffee beans, potatoes, grains and vegetables. To determine
the antioxidant activities of CA, the DPPH radical— and superoxide anion
radical—scavenging activities and the TBARS generation inhibitory activities
were examind. In DPPH radical scavenging activity assay, ICso was 5.35
ug/mL, and the inhibitory effects on TBARS generation was 76.8% at a dose
of 80 ug/mL. To investigate the hepatoprotective effects of CA, assays for the
H202—induced cytotoxicity and the formation of intracellular reactive oxygen
species were performed in HepG2 cells. The pretreatment for 24 h with 30~50
ug/mL of CA completely prevented the oxidative stress induced by H:0,. Also,
less reactive oxygen species were intracellularly formed with the treatment of
CA. When CA was treated in HepG2 cells, the changes in enzymatic
antioxidative activities such as superoxide dismutase (SOD), catalase,
glutathione—S—transferase (GST), and glutathione peroxidase (GSH—-Px) and
non—enzymatic antioxidative activities such as glutathion (GSH), and
malondialdehyde (MDA) were examined. The cells were divided into 4 groups;
i) control, ii) 2 mM H0,, and iii) 2mM H:0: plus 10 ug/mL of CA, and iv)
2 mM H.O: plus 40 ug/mL of CA. The activities of SOD, catalase, GST,
GSH—-Px and GSH levels in the H»0O2 group were significantly lower than those
of the control group, while H2O0s plus CA group stimulated the hepatic enzyme
activities and GSH level. The level of MDA which had been increased by
H202 were markedly decreased in the CA pre—treated group.

From these results, we recognized that CA might be considered as a useful
agent in the prevention of various liver injuries induced by oxidative stress.

Therefore, the capability of CA to protect against CCly—induced hepatotoxicity



and oxidative stress was investigated in rats. In this study, the model of
CCls—induced acute hepatotoxicity in rats, was employed because this chemical
1S a potent hepatotoxin and a single exposure can rapidly lead to severe hepatic
necrosis and steatosis. As expected, a single oral dose of CCly at 1.25 mL/kg
showed the significant hepatotoxicity, as evidenced by a dramatic elevation in
the serum GOT and GPT activities and an increased incidence and severity of
histopathological hepatic lesions in rats. In addition, CCls treatment produced
high levels of oxidative damage, as evidenced by a significant elevation in
hepatic MDA level and a significant decrease in GSH concentration and
catalase, SOD, GST, and GPx activities, which suggest a role of oxidative
stress in CCls hepatotoxicity. However, pre—treatment with CA showed a
significant protective effect against CCly;—induced acute hepatotoxicity and
oxidative stress in rats. A single oral dose of CCly at 1.25 mL/kg resulted in a
significant increase in the hepatic MDA concentration, indicating increased lipid
peroxidation caused by administration of CClsy. The significant decrease in the
hepatic MDA concentration confirms that pretreatment with CA could
effectively protect against the hepatic lipid peroxidation induced by CCly.

These results indicated that CA from OJ had protective action against
H202—induced hepatotoxicity in wvitro and CCly—induced hepatotoxicity iz vivo,
indicating CA as a useful hepatoprotectant against various liver diseases
induced by oxidative stress.

Based upon these results, the ethanolic extract from O. javanica DC. were
further utilized as the industrial point. The industrial—based extraction and
purification procedure was established, and then the drink containing the

hepatotactant from O. javanica DC. was produced.
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A1% A £ 4

7l A &
2 Adel AFEE mye e A shedol A s AoE (F)Ed=
oA FFutol A3t MEM medium, Hanks balanced salt solution(HBSS),
NBT (nitro blue tetrazolium), DPPH(1,1—diphenyl—2—picryl hydraxyl), XTT+=
Sigma (St. Louis, MO) A}ZF-FH T35t} 3 streptomycin, amphotericin B,
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1}) Superoxide anion radical £A%
Noroo] WS W33t =743, 0.5 mM  Xanthine¥} 0.5mM



Tetrazolium blue & 0.05 mM EDTAZE 3k

buffer(pH7.4)¢ll 2 Z3talo] 7)1 NS Zu|ghr}. 7t Hw& FH]g A& 0.1 mLol
13 7129 0.9 mLS 93l 1mL9| xanthine oxidase(0.05 Unit/mL)S 37}
t}, 37CellA 3087 vl

NN FYEE ZHAS

=

3 50 mM Potassium phosphate

gk T 2N HCIS 2 mL go] ¥$S F83 F 560 nm
o},

o) AdF}A3} gAF

Line ®HE W ste] =A43t9 Tl Linoleic acid 0.1 mL¥} Tween 80
0.2 mL, =H% 19.7 ml& &313}9] Linoleic acid emulsionS A %3}% T}, Linoleic
acid emulsion 1ml°l 0.01% FeSO4 0.2 mL, 0.56 mM H50, 0.2 mL, A& 0.4 mL
S 7HA AelFa 37CaAlA 14417 w8kl 0.4% BHT 0.2 mL, 4% TCA
0.2 mL, 0.8% TBA 2 mL& H7}star & &£35+3k —7?— 100CoAA 1587 A=A

h=|
t}. Cooling 3+ % 3000rpmo. 2 2083 IAET 3 532 nmollA SF =& S
pia=

4

2) HepG2 A XA 9 dit3ls A

HepG2 AXEE 12719 T—-25 Flask o] 1 x 10%flask & seeding & 244
o § 4o ® ol Adsidith. FA B (Con)wd 2 mM €]
Ho0.%F A 88k ++(H.0, WZ"), caffeic acidE low dose(20 ug/mL) 2 high
dose(50 ug/mL)Z 2+ A8 3 9 2 mM9 H.0, & AA8 3 (CA—H, CA-L)
o' tFo] Zh e 3WkE A3]S shglth. Caffeic acidE A 27k th& 24413F Wl
sl ar, 2 mM H.0, 2 Agldtar 24A17F w3l 5 AN EZS =33}o] catalse
activity, superoxide dismutase, glutathione—S—Transferase, glutathione peroxidase

2 total glutathioneZ =43} t}.

3) HepG2 A XoA<9] MDA % W3 5H
Lysis 3+ cell® U e=Z MDAZF H#H 2
thiobarbituric acid®} ®¥H&g u] YeEld:= HS M-S 535 nmollAd SH3 =

= -1
thiobarbituric acid assay W8S o]-&3lo] 543513}

4) cytotoxicity & in vitro testol A 773
vl ZFA|Zo] MTT(5mg/ml in PBS)& NS welld 50ul® € 3, 24]
ZF, 37C, 95% 02, 5% CO2 A7, MTT A& platee] AAE formazan
AAES DMSOL3], 570nmellA FFEE SAHarh HTe] AEELS gixd



E23E d& MZo] xuld HepG2.2.15 A|E HjoFH
S AEslel BY 719 W3 AE7]E(Auszyme R, Monoclonal, Abbottlab.,

el B AAAES A om 4.

I+
—
©
oo
S 4
)
=
il
o
ofo
os]
oflt
=3
=)
o
o,
ox,

A wjges 14kl &% AE AYaeH 7.002 HFE FEE7F 1.0 WA 1.5
S5 s A(dEF 20 - 508 3A)F, A 0.2med} EHZ:%"” 0.2mé<
ol e 12 @2 A, HRP(Horse Radish Peroxidase)”} 124
AA 7} olm AgfE o] = H=F 40TollA 243 Fb 77t v

& TRTE 33 AHste ndd 2ds A gEol dtsteaarh drE

r\-ﬂ
[\
B
2

oo -
>
N
+
)

o Wge FA, Uxin AP FFES 492 nmolM SAHAL, obd 4
olgste] BY 719 B 9 A4 oA AEE A4,
IS

R,
AAlE (%) = (N2 FFE-dIdTe] FFE)/HETe] F35) X100

6) vz daFEE] dufoleix LS HY] 995e] HBV-DNA #4

copy number 734
DMEMW| A& A A MiEES PBSE 13] AH3 & trypsin—EDTAZ
Aglstal 10427 37°CollAl WA A E8¥ AXEE HEobA] PBSE 33 AFH
CASSuper blood genomic DNA isolation kitE ©]&3}e] 2.2.15 AX2] genomic
DNAE F%3}9] TE buffer (pH7.4)°] &3 AAH stockeZ A}E3lal o] o2
B lug genomic DNAZE uwx] PCR FZ° = replication J== 3Felg PCR wh
<& 2.5ul9] 10x reaction buffer, 3ul ANTP, 0.5ul sense primer, 0.5ul anti—sense
primer, 1.5ul GoldTaq &4, 2ul®] template(lug DNA), 15ul RNase/DNase free
water® TAE O] 9 FdES AL 95°Co| A 539 hot start, 94°CellA] 30
Z, 55°CollA 30%, 72°CollA] 30%, 353] cycle® o wpx]uto] = 72°Col| A 5
27} polishing step (final extension) o2 WHSS Z=AX 7], o]ldA ZX A=
HBV-DNA 10ulE 1% agarose geldl w53t #7]9EA71 = Ethidium
Bromide (EtBr) &% ©7-¢] shaking plate $Jo Al 2037+ XA 7|22 UV Aol
/] HBV-DNA®9 %2 =A% (Korba, B.E.et al.  Antiviral Research 19,

55—70.(1992))

7) DNA fragmentation assay¥ anti—apoptotic Ttz o] Htg =4



ApoptosisE TF2 =& H e} 7o "wwow 22 15 7Fd -k A EF0
A1 anti—apototicoll #H &= bel—22F Bax protein® W& S western immunoblot 2.
=743}91<. 83 DNA fragmentation assay== 1 X 10° cellS seedingd}e] 2
A7E W FSkaL lysis bufferd A2l gheh. Iceoll Al 3047t shakingdhil 4CollA 15%
14000gol A dAEEste] AASHS oD 50TCol|A 4A)%F =<t proteinase K
2 2]&ko] incubationA]Z1Th. Phenol extracion®®™ o2 DNAE |3t 5.0M
NaClZ} 100% BopropanolS 7Fste] & 42 ts —20TCo|A 1A Wx|5kaL
14000gel A 1023 A2 ot &S A718kaL pellets RNase A7} &3¢
D.W. 50ul = A &ESAL 1.5% agarose geloll Al 1XTAE buffer® 3—4A]7H(50V) A

719 %53t} Ethidium bromide® @23t UV transilluminator® ¥zHsl & A}zl

h

O

Y

T

8) 9% w& AlolEFFIS] Al mX= I A

A5 T AlolEFRIS F&2 TNF, IL-18, IL—4, IL-6% 224
sandwitch ELISA® ol 9oJ&] =43 A first antibodyS 96—well plateo] 100ul
A EFoko] 18AI7HsF 4°Coll Al Bksk £ 33] PBS—0.05% tween20 8K o2 A
33l Blocking buffer (1% BSA, 5% sucrose, 0.05% NaN3)E *2]3d}e] 1A]7F
2o Wk-S-A1713L washing buffer2 33 A3 vy 2gFEFE ALy
HlA el o® BB $£5% wjA] 100ulE H7teto] 2A17sF A2 whgA]7]a o
Al PBS—=0.05% tween20 &80 2 33] A&3 & biotin® = labeling ¥ second
antibody 100ulE& Wil 2ol 2A17F ¥FEA] 7|3 thA] 22 o R 33 xﬂi‘fﬂ
2 100ul®] streptoaviding—HRP(horse radish peroxidase) &S ¥
ol A HE2A]7]aL thA] 33] AlA 3 3 100ul 9] substrate solutionS ¥ il /z}%oﬂf\i
201 ¥ AIZL 50ul®] stop solution (2N HeSO4) S #H7bste] whE-S A A7

% OD450nmoll A HAMHEE Z7g 3

NF—kB+ 95939 Al Zfol| #o]3}= transcription factor® &4 3l
=l kB wul ) Agtete] H|EAdstEl GElE AxEAe] EAF. TNFsol o3
st fFeEW kB 914FskE AA ubiquitinatione] ¥ojvk NF-kBE ikB=
FH frelEo] dom ol Hol fF #H fHxe 2EE xdsA B2 w
24 NF—-kB®] translocatione 935 Ay Aol Ax= S 71 L
vy HesFsEs A /HIE
PM

lysis buffer (0.5M Tris ,10% SDS ,10% Glycerol, 0.1mM

mE

western immunobloto @ AT 4= 9l

U1o



total proteing FZE3}3l 40ug? total proteine SDS PAGEZ 7|4 53le] w9
25 PVDF membrane®® transfer A]7]3 nonfat dry milk® blocking A]%.
TBST (25 mM Tris, 140 mM NaCl, 3 mM KCI, 0.05% tween—20, pH 8.0)Z 2
A28l anti—NF—kB ©Z % &4 (Santa Cruz, USA)S A glslo] 2A]7F AF-2of A
HES-A| 7121 1052 33] TBSTE A& g Anti—IgG secondary antibodyZS =] 2] 3}
o] 1A WEGA17] 3L chemiluninescenceE 913 1ml ECL solutions blotell # 2]
5o AL ZE readero| A #21gk oju] NF-kBe} tj&o] kB A=A =

D=1
d
Eha Yol HlmFoE HES

Al

Alell

AN

-

off
ot

1) vyg F2&8 2 7 75 A 78 AR AEARAS AT 53
nug] 2HES oz Fe’ Y thiocyanated] 93] 5% linoleic
acide] aksleo] sk A& AdS TBA (thiobarbituric acid)® Al A A3 4

7} ethanol % methanol FEEANA F& A @23 AA5S BAT (Fig.l1-1).

18

Inhibition Rate (%

OJE OJH OJM oJC

Fig.1—1. Inhibitory effects of various extracts from Oenanthe javanica
DC. on the formation of TBARS.



Data are presented as mean * SD. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05). The final
concentration was 100 ug/mL. OJE: Ethanol extracts from O. Javanica DC.
OJH: Hot water extracts from O. Javanica DC. OJM: Methanol extracts from
0. Javanica DC. OJC: Cold extracts from O. Javanica DC.

mite] ethanol FEE9 A i
chloroform % =9 47}#] &wi& Al&ste] & #2l& AAIete] TBARS
assay= A3 A3} chloroform 2 etylacetate =0l =& XA 3prtsl o x| 24
& YERY (Fig.1-2).

nug] g 7% A 8RS caffeic acid & IS = linoleic
acid ¢ #Ar3te] ek Al 24 S TBA (thiobarbituric acid)® HAlA =43

A3} 200 ug/mL oA 76.82%9] ¥ A A3 AlTS B (Fig.1-3)

S
2
£
b
OJE-H OJE-C OJE-E OJE-W

Fig. 1—2. Inhibitory effects of various fractions from ethanol extract
(OJE) of Oenanthe javanica DC. on the formation of TBARS.

Data are presented as mean £ SD. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05). The final
concentration was 450 ug/mL. OJE—H: Partitioned with n—hexane from OJE,
OJE—C: Partitioned with chloroform from OJE, OJE—E: Partitioned with ethyl
acetate from OJE, OJE—W: Partitioned with water from OJE.
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Fig. 1—3. Inhibitory effects of caffeic acid from Oenanthe javanica DC. on
the formation of TBARS.

2) Tug FE2E 2 7 VT AA €& AZAE9 DPPH radical £2A%
23

DPPHE L A7} w9 ¢FA & free radical 4 517nm SA ¢ 45
T Yeide R FgEoy, d3s T At kst 71E F
proton—radical scavenger © 2]3}o] EAE Y] wFEo] it XS SotoRE

A =] 7]
HA B2 & 5 v v FEe 2 AAES SR AR 10 uloﬂ 200 uM
DPPH/ethanol 190 ulZ 7}3k & 37C, 30% ¥F2A)1A 517nmol
L Tk FHE AAAE

t} (Table 1). 7L A% F&8v] F ethanol FEENA 7P 2 245 e
1t} o] ethanol FFES A S = hexane, chloroform, ethylacetate 2 water 5
o] &ujE o] &3] partitioning chromatography2 A8}l DPPH radical &7
g E A3t A3} ethylacetate—solubleol| Al ICso gko] ¥23] AL o 4+ 9
ATH(Table 2). o] Z5-¢ wygo| A= DPPH &7F 240 ethylacetate ol tF
ZF rEs gedskit
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Table 1. DPPH radical scavenging activities of various extracts from

Oenanthe javanica DC. extracts

Extract ICs0 (ug/mL)
OJE 98.17°
0JM 171.36°
OJH 119.73"
0JC 184.96°

ICs0 values defined as signified the concentration of sample necessary to
scavenging 50% of DPPH radicals. OJE: Ethanol extracts from O. Javanica DC.
OJH: Hot water extracts from O. Javanica DC. OJM: Methanol extracts from
0. Javanica DC. OJC: Cold extracts from O. Javanica DC.

Table 2 DPPH radical scavenging activities of various fractions from

ethanol extract of Oenanthe javanica DC.

Extract ICs0 (ug/mL)
OJE-H > 300°
OJE-C 118.09"
OJE-E 13.60°
OJE-W 114.30°

1Cs0 values were signified the concentration of sample necessary to scavenging
50% of DPPH radicals. OJE—H: Partitioned with n—hexane from OJE, OJE—C:
Partitioned with chloroform from OJE, OJE—E: Partitioned with ethyl acetate
from OJE, OJE—W: Partitioned with water from OJE



vugl 28 #2ld 3 Ve N FE8E2RA caffeic acidE Ul oE
DPPH radical o] 3t 2A% SAHsgon, 7 AxE= A2E HAUlshH] &o
ZT9 FHLE 128 7AAZIEY o AH9 FEQ ICsate] 5.35 ug/mL

o2 YEST(Table 3).

Table 3. DPPH radical scavenging activity of caffeic acid from Oenanthe

Javanica DC.

Compound ICs0 (ug/mL)

Caffeic acid 5.35

ICs0 values were signified the concentration of sample necessary to scavenging

50% of DPPH radicals.

=

3) Hug FEE 2 T 7T A 8 AHEY  superoxide
anion—radical &A% &3
Superoxide anion radical & ROS oA FdH 7

Z+2 dismutation HWF2 % hydrogen peroxide ol ¢J&l] W24 o] | & hydroxyl

ON
==
X
-0,
>,
[
)
au)

WH3 AAE zkar 9l o] 23 Superoxide anion radical o g mUE FEE
caffeic acid®] 2AEAL =A3d7] Y8+9] nitro blue tetrazolium(NBT) &<

=i

2N

WS o] &3}y, 71 A3} ethanol FEE % cthylacetate—solubleo Al H& A7

A4S g3tk (Fig. 1—-4¢F 1-5). 38, caffeic acid®] superoxide anion radical
ol

of gk ICs0 &2 67.77 ug/mLo 2 YEFSTH(Table 4).
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Fig. 1—4. Superoxide anion—radical scavenging activities (%) of various
extracts from Oenanthe javanica DC.

Data are presented as mean £ SD. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05). The final
concentration was 100 ug/mL. OJE: Ethanol extracts from O. Javanica DC.
OJH: Hot water extracts from O. Javanica DC. OJM: Methanol extracts from
0. Javanica DC. OJC: Cold extracts from O. Javanica DC.
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Fig. 1-5. Scavenging activities of various fractions from ethanol extract
(OJE) of Oenanthe javanica DC. against the superoxide anion radical.

Data are presented as mean £ SD. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05). The final

concentration was 100 ug/mL. OJE—H: Partitioned with n—hexane from OJE,



OJE—C: Partitioned with chloroform from OJE, OJE—E: Partitioned with ethyl
acetate from OJE, OJE—W: Partitioned with water from OJE.

Table 4. Superoxide anion radical scavenging activity of caffeic acid

from Oenanthe javanica DC.

Compound ICs0 (ug/mL)

Caffeic acid 67.77

ICs0 values were signified the concentration of sample necessary to scavenging

50% of DPPH radicals.

4. o1y 3 3 71 3 8RS in vitro A AFH X
Ef& A5
HepG2 AXEE 12719 T—-25 Flask o 1 x 10%flask & seeding & 244
e F 4o 2 ol AYsilth FA el At (Con)w# 2 mM ¢
Ho0.%F A 88k ++(H.0, W), caffeic acidE low dose(20 ug/mL) 2 high
dose(50 ug/mL)Z 2+ A8 3 9 2 mM9 H.0, & AA8 3 “(CA—H, CA-L)
o7 tpro] Zh g 3ukE A3S shlth. Caffeic acidE A 27 th& 24413F Wl
&skal, 2 mM H.0, & AHelstal 24A17F vl s 5 lysis buffers ARE3| Az
= 1ysisAl7ﬂD}. FAg)ite] 49 MEMulA o= wjgsllon, lysis © AlEE

Bradford®d o= iz Heks 9 3ar3a AES 3k

o

1) Catalase A4

Catalase? &AL commercial assay kitE ©|&3}o] catalased@ A HHS-
1

okl HoOr 9 %S colorimetrictH o2 SA39TE a4 EE 17 &5
of 1 uM ¢ H.0,5 w3llAl7l= &4 oz xASSt A3 23 H,0, A

oA catalase B o] AT oM, caffeic acid & AAH S A= HAa
dgko] YERR] 9k9kal, caffeic acidE high dose & A& dlo] & T2 ofFAR =
AelstAl g A vlustol e 1 FAdo] Skl th(Fig. 1-6). o] A=
B H,0:9] 23] catalaseo] &4 #A7F Yely=dl, caffeic acidE #AA 2 3ste] =+
S 24 Hy0, o 93l Fxx AtstA ~Eg 2 digh dikstas &4 A

N MO o
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Fig. 1—6. Effect of caffeic acid (CA) on the catalase activity in hydrogen
peroxide—induced HepG2 cells.

Each value represents the mean = SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05).

CON: Normal control group, HPO: Hydrogen peroxide (H;0:) control group (2 mM)
CA—L: Caffeic acid (20 ug/mL) group treated with H,O

CA—H: Caffeic acid (50 ug/mL) group treated with H;0,

2) Superoxide Dismutase &4

SOD = 0.7F & 7he] dxE Wolso] &¢hid hske superoxide anion
radicalS hydrogen peroxide® HZA|7]= 0" &7 @Lolth. SOD 9o AL
SOD determination assay kit= ©]-&3fo] FHAHeAtH(Fig. 1-7). 2% 23} H,0,
A3k oAM= A3 (con) I Bl fFojHow yhe FAo] caffeic acid
o Hy005 R Aggh drolA= BAat(con) ¥ Hlalslo] {folAog w2 4o
LERS T o= caffeic acid®] A #7F H:0:01 €% SODC] &4 #AE o
A oAkst avtEs deidle Zlo 2 oA



SOD Activity (Inhibition Rate %)

CON HPO CA-L CA-H

Fig. 1-7. Effect of caffeic acid (CA) on the superoxide dismutase (SOD)
activity in hydrogen peroxide—induced HepG2 cells.

Each value represents the mean £ SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05).

CON: Normal control group

HPO: Hydrogen peroxide (H:03) control group (2 mM)

CA—L: Caffeic acid (20 ug/mL) group treated with H»0,

CA—H: Caffeic acid (50 ug/mL) group treated with HzOz

3) Glutathione—S—transferase
GST &4 d4dste =% 20 ulel DPBS(Dulbecco's Phosphate
Buffered Saline), 200 mM Glutathione, 100 mM CDNB £ 98:1:1%2 =33 A&
1 HA SR 103k ¥h&5 340 nm o4 43850 £4%
A (mg) o] A3k 2, 4—dinitrobenzene—glutathione @] #4834

o AxksEA T GST Aol 54 A3} caffeic acidE 24A17F 223
=
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Fig. 1—8. Effect of caffeic acid (CA) on the glutathione—S—transferase

umole/min/mg protein

(GST) activity in hydrogen peroxide—induced HepG2 cells.

Each value represents the mean £ SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05).

CON: Normal control group

HPO: Hydrogen peroxide (Hz02) control group (2 mM)

CA—L: Caffeic acid (20 ug/mL) group treated with H»0,

CA—H: Caffeic acid (50 ug/mL) group treated with HzOz

4) Glutathione Peroxidase
Gpxi= selenium(Se)& &3t dAakstA @424 Ao NADP+
AA&A = sted GSH & AFstd GSSG ¢F & 28 7| #Hikst=S st

e Husmes 240 B £4e PASRL k52 A5 &

Fus

Ll

Zolt}y. Gpx AL commercial assay kitZE o|-&35Fe] =AsF Tl Gpx assay
buffer 890 ulL <} NADPH assay reagent 50 ulLo] sample 50 uLE ¥ ¥
t—=Bu—OOH 10 uL & 7}8}] ¥F§A17]3L 340 nm oA 10% HA o=
Stk &4 &2 133 1 umole 9] oxidized NADPH & AAdste= a4
2 ettt A3E BY o A3E3 ezt 2 He0.7F A Este] 5
Mie fFo)doz e ZAdo], caffeic acide A e FH H.0.5 A2k ool

AAFup B)s=8k @A o] vreEbWTH(Fig. 1-9). oA Ausaf =3ate] M caffeic
=
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Ml o2 ox
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acide] AAe7t FANER AT ASA AEYAE oUstel, WAE AAEe
$4 BAE GolFy] Wil a8 wut doka 2 4 ok
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Fig. 1-9. Effect of caffeic acid (CA) on the glutathione peroxidase (GPx)

activity in hydrogen peroxide—induced HepG2 cells.

Each value represents the mean = SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05).

CON: Normal control group

HPO: Hydrogen peroxide (H»0s) control group (2 mM)

CA-L: Caffeic acid (20 ug/mL) group treated with Hy0,

CA—H: Caffeic acid (50 ug/mL) group treated with H,0,

5) Glutathione
GSH+ 959 4bshA MaEEAdel s Wolz8S Yeldles aio] 7]
A2 AREEY AXY AA3ieEd o]Ed AA, ofv| it =%

I AE7)5E FHSE Fad BHolrh GSH FFe Tietze o WHOZ 54
A
2 FE3 nBlaste] GSH %Fo] 7HAasdts A4S Jelon, Caffeic acid 9 3

gol A 3
2ol el GSH el A FAEE o m S7kshe Ao FH A (Fig.

1-10).



12 a ab

nmole/mg protein

CON HPO CA-L CA-H

Fig. 1-10. Effect of caffeic acid (CA) on the glutathione (GSH)
concentration in hydrogen peroxide—induced HepG2 cells.

Each value represents the mean = SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05).

CON: Normal control group

HPO: Hydrogen peroxide (H»0s) control group (2 mM)

CA-L: Caffeic acid (20 ug/mL) group treated with Hs0,

CA—H: Caffeic acid (50 ug/mL) group treated with H,0,

6) Malondealdehyde
A A Aaksk= A ARsE E4 0= 1S free radicals A F7F B
ol dlo] o] AR Qs dojuttt A A Ik F e malondealdehydegl
< thibarbituric acid = W] 474 743t MDA <
SA4% A3 H.0, dxre] e 53 Hlaste] MDA o] S7kshs 43
Bolom, caffeic acid®] Aol o8 MDA <ol Adwa A o= 7t
Aot AoRE FRIHATH (Fig. 1-11). o] vh& AAA R} w7HA =2 caffeic
acid®] HA g7} Aksha o] tigh Woladrt des dSetel T Aotk
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Fig. 1-11. Effect of caffeic acid (CA) on the malondealdehyde (MDA)

umole/mg protein

concentration in hydrogen peroxide—induced HepG2 cells.

Each value represents the mean = SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05).

CON: Normal control group

HPO: Hydrogen peroxide (H»0s) control group (2 mM)

CA-L: Caffeic acid (20 ug/mL) group treated with Hy0,

CA—-H: Caffeic acid (50 ug/mL) group treated with H,0,

o "uE F5E9] HepG2.2.15 AFHEANA S FHEFaH 53

1) MTT 54 test

Human HepG2.2.15 7+ M ¥+ HepG2 hepatoma Al 39l hepatitis B virus
(HBV) ##AE stable transfection A7l AM¥EZA X424 02 HBsAg ¥ HBeAg
= wWHekE TS AYar Qo Aol AREE A k. i Ad oA MTT
test RAW264.7 Axet wizb7Al2 wuvg FEES $5EE human
HepG2.2.15 Aol AH2lsh § 74 &< siFatdar o 244 vj#| 9} samples 1l
Astdtr. L v 50 ug/ml MTT Aeks A2t § thA] 4AIRF i Fetar
DMSO= A¥& &FAIA 570 nmolA & =73kt OJE (80% EtOH)9]
A% 800 ug/ml F=7A] AES] A& 1214 ¢¥ekom 1000 ug/ml ¢
F&EollA oF 29.3% FE Aol AAEE & AJT (Fig. 1-12). mehr F5
ARE 9% A s RAW264.7 Aol A A7EA &2 100 — 600 ug/ml 7}
Al ARgEE7|®E FSIT
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Fig. 1-12. Effect of OJE on HepG2.2.15 cell viability determined by
MTT assay.

2) LPS & %% HepG2.2.15 A|ENA 2] proinflammatory cytokine?] =&
A =4
SRS

R

Proinflammatory cytokines (TNF—a, IL—6, IL—1b)2] ¥& & o
dale] Zod AEZ AAAL. B AFAE LPS (1 ug/ml) F PMA (20
ng/ml)E EA)ol 288t proinflammatory cytokine2 =3\ T 1 o]f 2+
FH o Ao WxEE A o] olulx HBV FAARFE LA X = core protein
= AT 7 dE] e sFAEY FHA EHo] AAHE AR d4dy
3 9tk wEkd PMAE TAld A8 3le ¢ proinflammatory cytokineo] &
g 4 e AS o2 preliminary 29S S8 & 5 AT B AAdAM = OJE
&5

EE 100 — 600 ug/ml 7}A 6‘}04 TNF—-a ¢} IL—1b levels A3}

TNF—a®] &H]&= OJESY A& o m} TojEHoZ AAEE AT & AT
(Fig. 1-13). 53] 1000 ug/mle W% A3 JAEHE AL B 5 A=
Ol AL Mol HAo| 23t Ao 01742171 el 600 ug/ml 7FA]

Ak =S IL-1b o =

DH e FACl FAeon OJEd <3 @d oA
TNF-a%} vl7HA 2 s kol&

Aoz ettt (Fig. 1-14).
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Fig. 1-13. Effect of OJE on TNF—a secretion from LPS— and PMS-
stimulated HepG2.2.15 cells
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Fig. 1—-14. Effect of OJE on IL—1b secretion from LPS— and PMS-—
stimulated HepG2.2.15 cells



3) PGE, ¢ &d oA 54

AZW-8-& arachidonic acid ZXE| prostaglandins(PGs) o2 3
7

Al

“.1

=
cyclooxygenase(COX)oll &l A A W= Ao o AR gt} wpeba] 2
y,].%?l PGE, 94 Ag/ﬂ% COX94 il/l-]ﬁ_ 7]—7&;(43; z‘zLo]st _/I: 9}\{_ Hg—qﬂj ] ]
t}. PGE; ¢ %2 =43 A3 100 — 600 ug/ml oA FEFEZ o7 97|

= AL #de 5 AT (Fig. 1-15 ).
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Fig. 1—-15. Effect of OJE on PGE: secretion from LPS— and PMA-
stimulated HepG2.2.15 cells

4) OJE ¢ COX-2 ¢ 23 oA =4

B AFgAME wyE] FEES OJEY s adsE Fdskr] el
COX—2¢] w3l nx]= 43S western blot 2 Z3] =431l COX—2 protein
HdS S A7 400 ug/ml o]7Fe] FEAA FoA A dAES & 5 AN

|
= (Fig. 1-16). stATF Al o] mbEAH S AHE DA A2 signalo] oFshAl &<l
HE 2 9gdE=d ofml COX—2¢ W&ol HBV F&%}+9 transfection
o} T&%‘i Aoz AzZtHE)

FU
4>

o,

e

mlo
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Fig. 1-16. Effect of OJE on Cox—2 protein expression in HepG2.2.15
cells

5) NF—-kB ¢ AP—1 transcription factor®] @43} & AlsAGAA A a7

&

|\

2 A3 A= NF-kB 2 AP—19] COX—2 2o st S shelsta

Z} luciferaseS L33 E= 412 228 NF-kB (pNF—kB—luciferase)2} AP—1

il nj'L‘

BHAGEE SAHAT. Sold A& Az v FAAE DA77 HelA
= LPS¢ PMAE sAlo AHgstolol d5ad Fdx Tds g0d & AAA
W cytosol ©l transient transfection Al%Z] plasmid®] 4%+ LPSHFO 2% 4o
eSS ¢ 5 Addn ol COX—-2 AL plasmid FEIZE A 2}sto
transient transfection= St 79 Bt} cleardt datas 92 F A2 Ao 7|y
A}, NF-kB &4 2 100 ug/ml o] -2 7437 A|Z35le] sho&Edor 3
asklth (Fig. 1-17). o]21dk 332 AP-1 o= sd&tA et
Uil &S & 4 vk (Fig. 1-18). ©] A3+ OJEZF NF-kB A& A& AA=
A COX-28 AT T e 7FsAd S oAletal Jow T3 AP-1& sAd &
iAo m AsdgAAE T3 Fdx 24 0] e veeE F Us

& @Alskar gk

O
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pNF—kB-luc.
1800
1600 |
® 40 A
>
2 1m ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
3
c 1(0) [
Q
g B0
s ™
T 407
i O
0
OJE (ug/ml)  Control - 100 200 400 600
LPS (1 pg/mi)
Fig. 1-17. Effect of OJE on AP—1 transcriptional expression measured
by luciferase activity in HepG2.2.15 cells transiently
pAP—1-luc.



6) OJE°| ¢]3t [—kBa degradation &JA] =4

NF-kB7} 243 € 7% I-kBat: NF-kBZYE F25°] cytosolic
degradation A4S AXA Hr}t. = degradationo] dojdtiE= A& [-kBa unit<
A 9] g NF—kB (p50/p65) 7} MEH S & translocation ¥o] 32 Hd& =43}
A BS kA ar itk B Ao A= cytosolic [-kBa?] degradation 3E=Z
&to] NF—kB9 &4 3= support 39Tt LPS9 A &lE [-kBad &8 E &5t
degradation ARF& & = At 5ol vk AL LPS A 2lgle] OJER A€
S A9-o% 1-kBa degradations ThAh JAES B ¢ At LPS A o&
OJE &% TEoEAox vEwoy 400 — 600 ug/mldlAl 53] ZatA

degradationS A S & 4 AT (Fig. 1-18).
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Fig. 1-18. Effect of OJE on inhibition of ikBa degradation in
LPS—stimulated HepG2.2.15 cells

2. "y $&E9 HBV replication JAEIH} 4

1) OJEC] HBsAg¥} HBeAge] o4& 4 =4
HepG2.2.15 M3+ BY a3 #hdsto] A &£2 o2 HBsAg¥ HBeAg
Hjste 54S 7FA A vk BE 499 7
ol o] o]FolA 7] Wit FEH] ]
2% Axrt "ok o] Axe] A wY

[e]
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Fig. 1—-19. Effect of OJE on HBsAg secretion from HepG2.2.15 cells.

Lamivudine was used as postive control.
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Fig. 1-20. Effect of OJE on HBeAg secretion from HepG2.2.15 cells.

Lamivudine was used as postive control.
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2) OJE°l g HBV mRNA #d oA &7}
nuke] 80% ollE-E F=E21 OJEZF 42+ # transcription factorel 2§

; w5 g% w7t 9lo] HBV fdxte] Hdele 93-S vE & A= A
Agstelth. ol#s #4> HBsAg¥ HBeAge @dol] OJEZF 43S 713714
FEY 7 A= o7k strh w2 A3 dA = OJEE FEHE sto] 79
k3l % total RNAE F=3}9] RT-PCRS E3 HBV +3dA} transcription &
ol v}, positive control = AF&¥ lamivudine®] 743 Uf

E w=EolA sk A3 Zo] HBVY ele] AAE S & 4 AT (Fig. 1-21).

3k OJE 400 ug/ml o] koA HBV & oA 371 958 gelstglt)

jus)
=S
O
oL

HBV

GAPDH

OJE (ug/ml) Control lamivudine 200 400 600 1000
400 pg/ml

Fig. 1—21. Effect of OJE on HBV replication in HepG2.2.15 cells and
RT—PCR was performed to detect HBV mRNA.

oh vy &5 TAMEANA S apoptosis &7

1) DNA fragmentation assay =74
o]xe] MTT testol /] OJE 1000 ug/ml ©]e] FEolA HAJo] efh=
skl np °‘E}. o171 o] FAdold on|= *ﬂa‘i}l FAA AN S
o wA Fag ddd daixs F7FE A Gk webA vyE] FEE9 OJE

o ol&] HepG2.2.15 A ¥Eo) A 2] apoptosis A LS SAHTowE 1 YL 93
2b Tt v E AsolAets F7)ke] AX A1A3] apoptosis?t FHE 7 Q)
o

Lo uz} 100 — 1000 ug/ml o 7}A OJES #2]dte] DNA fragmentations

S

o=
S

S



139t (Fig. 1—22). b4 wvH]gF A& tj x| A% fragmentation®] YWEFL}7]
ol AEAQ 2x7F s 7hsAdel diFE o shAlth AR A o2 OJE
ol =& F7FE A DNA fragmentation®] olA]+= ZAsFS welt}t 12}

OJE (ug/ml) Marker - 100 200 400 600 1000

Fig. 1—22. Effect of OJE on DNA fragmentation in HepG2.2.15 cells.

2) Bcl—2/Baxe] @& 54
Bcl—2% anti—apoptotic protein©]™ Baxi= apoptosis ZZICIAE A L] =]
otk wela] olgjst AU A WS =AI o= OJES apoptosis A E I}
of sl lstaral sttt Bel—29] & OJE %9 F7tel da) & Wst&
UERA = AT Baxe] 2Hde ta Frbsks dwWe vebde] gl OJE]
apoptosis =&+ Bel—-25%59 anti—apoptotic factor®b= HF33}A apoptotic
factors FAIJAIAS & 4 U}t (Fig. 1-23)
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Fig. 1—23. Effect of OJE on apoptotic protein index in HepG2.2.15 cells

v, S22¥E E39 human HepG2.2.15 ZEAEAAe 3JAZFEI} =

1) MTT 54 test
Human HepG2.2.15 7+ M E+= HepG2 hepatoma Al 39l hepatitis B virus
(HBV) 74 A= stable transfection A% AXERZA A4 07 HBsAg ¥} HBeAg
= AYa do] ATl AREH A vk B Aol MTT
R3S v E human HepG2.2.15 Al ¥Eo] A3 & 74 &
ettt v 244 viA <} samples wA|SEATE 19 thE 50 ug/ml MTT Al
&= Agd 5 vAl 4X3E wjdstal DMSO® AEE5 §8A17A 570 nmellA &3
g SAST. EREEXE £99 4F 400 ug/ml =74 AES] AEo o
S WAA F%kow 1000 ug/ml & F=CA oF 75% BE o] dAES &
T A0 (Fig. 1-24). webd &5 dde A% 44 s 20 — 200 ug/ml 7}

Al ARSI 2 ST
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Fig. 1—24. Effect of OJ chloroform fraction (OJE—CF) in HepG2.2.15 cell
viability

2) LPS/PMA = Fx% HepG2.2.15 A|3Eo| 42 proinflammatory cytokine]
o A 574
Proinflammatory cytokines (TNF—a, IL—6, IL—1b)¢] ¥3& dA=xl23} 7
dato] Fad ARz oA & AFelAM= LPS (1 ug/ml) ¢ PMA (20
ng/ml)E HAlo] A2]8le] proinflammatory cytokineS =3ttt 1 o]f-=2&
F ol Ao W EE A o] olmtr: HBV FAARRE HE %= core protein
Fohgh g d@dol] o) wFAES FxAF wRle] AAlEE Aom oAt
o}, web PMAE SAlol 28 dS 749 proinflammatory cytokine©] &
< o9 preliminary A4¥& &3 & F UM B AFPAAM= 2=
2o FEE 20 — 200 ug/ml 744 o] TNF-a, IL-6 9 IL—1b level =
Gt TNF—ad] ¥ FE22XE 3o Ay ugt 5= oFFH oz A
S AT 5 AR (Fig. 1-25). 53] 1003} 200 ug/mle] FEA = 33|
= S B e =3 IL-69F IL-1b 9 X FAo 15t o
BRIE B3 93 @d oAl TNF-as} vfANA R v gEH o2 ek
(Fig. 1-26, 1-27).
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Fig. 1—25. Effect of chloroform fraction on TNF—a secretion from
LPS/PMA —stimulated HepG2.2.15 cells
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Fig. 1—-26. Effect of chloroform fraction on IL—6 secretion from
LPS/PMA —stimulated HepG2.2.15 cells
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Fig. 1-27. Effect of chloroform fraction on IL—1b secretion from
LPS/PMA —stimulated HepG2.2.15 cells

3) PGE; o &d A =74

AW arachidonic acid ZF-¥H prostaglandins(PGs) 0.2 A 3HA|7]=
cyclooxygenase(COX)ell 93] F&FS A oE Ao AAX Qrt. upebr] 4
=21 PGE: o AL COXY EA4S Ao &8 + e BHo7|= 3t
t}. PGE; 9] %5 543 A3} 50 — 200 ug/ml oA F oEF o7 A7

= Ae B 5 Atk (Fig. 1-28).
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Fig. 1—28. Effect of chloroform fraction on PGE; secretion from
LPS/PMA —stimulated HepG2.2.15 cells
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Fig. 1—29. Effect of chloroform fraction on Cox—2 protein expression
determined by western blot analysis in LPS/PMA-—stimulated HepG2.2.15

cells

5) NF—kB 9} AP—1 transcription factor®] &3} & A AGdAA oA &3

3

Ay

2 A9ol A= NF-kB % AP-19] COX~-2 & izt #aAds gelsta
A} luciferaseE HdstEE - 42 225 NF—kB (pNF—kB—luciferase) ¢} AP—1
(pAP—1—luciferase) plasmidZ HepG2.2.15 A3l transient transfection A7 TF&
DHAGEE SAHAT Sold A2 Az e FHAAE TdA7]7] A
= LPS$¢ PMAE sAldl AHelstolof d5ad x4 2dS 18 &+ AAA
vk cytosol ©l| transient transfection A]%] plasmide] 4%+ L
Uetds o4 = A o]Ae COX-2 FHAE plasmid FEE A 2Eko]
transient transfectionS & 79 Bt} cleardt datas S F AUS
Atk NF-kB &4 100 ug/ml o]F2 #4357 AlZHste] & 4
8] 600 ug/ml 7bA ZFAskTh (Fig. 1-30). ol8dk A& AP-1 o=

i &L
eI s o 7 ey T AR v vlekskgltt (Fig. 1-30). o] Axb
FRENES W] T2 NF-kB A% A& A4S AA COX-28 24 F 9+
7Fed & dAlsta glow EI FEAom AP-1S FAO @A ow A%
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Fig. 1—30. Effect of chloroform fraction on NF—-kB and AP-1
transcriptional expression measured by luciferase activity in HepG2.2.15
cell transiently transfected with pNF—kB—luc and pAP—1—luc.

6) FEEZXE F3lo] 93 [—kBa degradation A =4

NF-kB7} 243 € 7% I-kBat: NF-kBZYE F25o] cytosolic
degradation #8E AXA ¥t} = degradation®] ¥ojdtlE= AL [—kBa units
A €] s NF—kB (p50/p65) 7F A|E3 S =2 translocation Ho] A2 &L =43}
A B At ). E AFo A= cytosolic [-kBa®] degradation =S
ste] NF-kB2 %}*éﬁ}e support 3tiTh LPS/PMA®] A2l 1-kBadl #8& =
Z8Fe] degradation /\]Zi—%a oF 4= 9t} LPS/PMA A o] SF22XE
o gy FT= EH o7 Yelgtor 100 — 200 ug/mlolA 53] A

degradations A& 93\%% oF 4= 9Jlt} (Fig. 1-31).



LPS (L po/ml) - + -+ o+ 4+
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Fig. 1-31. Effect of chloroform fraction on NF—kB translocation and
IkBa degradation in HepG2.2.15 cells.

A}, S22 ¥ E 239 HBV replication A& =4

1) OJE¢] HBsAg¥ HBeAgeol & oA =4
HepG2.2.15 AI¥X & By 133 #AAs o] A &4 02 HBsAg¥ HBeAg
HHlsle 54 7 ok BE 1199 A% viral DNART= o3 =
| olall Aol o] FofA7] wiitel FLEne] A= Al E AT F
A7 "ok o] Al Ag wid FAlel] wH|7F o] FolF o

LPS % mitogens A 2]ahA] kot Faair}, ek B AolA= o=

Lo

fr mlo

9
iV
o

AA 73 ®o] AMEE a1 i reverse transcriptase inhibitor$! lamivudineS
positive control® AF&3FG T i Zate] g olF kA F Y REF IeE
Uss & T AN lamivudine®] A= O] & TS AR sl =
EREFE 299 Al vk gEHoR I HAS g2z o}

(Fig. 1-32, 1-33)
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2) FRREYXE B3] 93 HBV mRNA 2d A a3 A
FRE2EXE 8o §4x 2 transcription factorel] ZF&3t 4+ JSS I

Qg u7b glo] HBV faate] el 43k md 4 9=
2% #3> HBsAg¥ HBeAgdl Wdol] F2RIEE H3o] 93 7137

= AN
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o] 1215} th. positive control 2 AFEH
lamivudine®] - & =wolA TiEF A3} o] HBVE 2do] gAds &
T ARG (Fig. 1
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33)
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transcription

GAPDH

CF (ug/ml) Control Lamivudine 20 50 100 200
400 pg/ml

Fig. 1—33. Effect of chloroform fraction on HBV replication in
HepG2.2.15 cells

o}. HepG2.2.15 A XA caffeic acid®} o2 334 EFH Asa3 AF

1) PGE, &l Aol w A= F3F

muele] Fa &4 Aol caffeic acid® BIFAEE BY 1HAX =0l &
stz dakstAlet JHdALE A A ARl lamivudineo] e S adE
< @5 vue] 2HEAE o]t BxF VeAAFeRe] Y

o] wglg} Aztett ¥ Ao A caffeic acid, vitamin C, lamivudine ¥HS *
T PGE2 ©] frel7h dojuAl F%AN LPS/PMAE A Zesls

PGE29] falE+ w-$ = A YeltH(Fig. 1-34). o]l vitamin C2} caffeic acid,

lamivudine¥} caffeic acidE& FAldl Adsqe W 25 PGE2 & A&7}



caffeic acid9t A8 g & w v3) Aoz Vet s-A %9 lamivudine™ 7
A2 gk oA Hup =2 PGE2 A a7 #EH A=Y o] A2 HepG2.2.15 A XE
el Al A4S 7HA A A= BE e vhole sz Q)] 5 fde] AHHoR o]

0%%11 om upole] o] FHE AA|ES AT AT HEE 4 Ax oA

Gaes e & 245
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Fig. 1—-34. Effect of co—treatment of caffeic acid with vitamin C and
lamivudine on PGE2 secretion from LPS/PMA-—stimulated HepG2.2.15

cells

2) proinflammatory cytokines®] W&ol m X]= caffeic acid®} ©+& 3tgE 3}

o Feadt
proinflammatory cytokiness T332l TNF—a®} IL—1b2] T&o| v X +=
caffeic acid®} vitamin C % lamivudine® AsaEaE &1g 23} vitamin Cot
caffeic acidell H]3l] lamivudine} caffeic acid®] Zgo] Ht} a&4<Q Ao= 1}
Eb%tl (Fig. 1-35). o] A caffeic acid®] d4Fsta 317} vitamin CHY E4 &
Ao Hi¥i Qe ofut: vitamin Co ARt H R UL caffeic acid®] &}
7F & AR oln] x| =ESAAY ol caffeic acidel H]3) vitamin C
o] ztgo] neksty] wiEd oz AZETh Wb lamivudine ¥ BEIFA =d
oA ufely o] A Bl SAS AAlets aVF = A= caffeic acidet =&

A

M AFEE g B maabHl deadrt e Aom SdEA.
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Fig. 1—-35. Effect of co—treatment of caffeic acid with vitamin C and
lamivudine on proinflammatory cytokine secretion from
LPS/PMA —stimulated HepG2.2.15 cells



A2 A Huy FEAEY FE, 282 R AFANL

e 47
A 13 A 2 4y
7} A8
B Ag ALEH mugle A sl A AAStE Aom (F)3-E
oA T wto} AL-&-3) ST} Folin—ciocalteu reagent,

DCFH—-DA(2',7'—dichlorofluoresceindiacetate), MEM medium, Hanks balanced
salt solution(HBSS), H:0,, XTT+ Sigma (St. Louis, MO)AF=HE <35} T},
S streptomycin, amphotericin B, fetal bovine serum(FBS)< Gibco(Grand
[sland, NY)AF2 5 F9)3to] AFE-3F3lt).

EooAdge] Ag¥ HepG2 A¥FE ATCC(American Type Culture
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fol
i

S 93te] A)E=Z AFAE A A 7o A ES F23%9 3 Biomerieux &4
kitS o]gste]l MBS FAaAT E FAHE vPERYE wad T
%, FRARS FE4 /1% B OF AskE okl AgseE wus

U A3
1) HepG2 MXF vl
HepG2 cell line® wiA+=10%(v/v) FBS, 0.5%(v/v), 50 g/ml
streptomycin, 50 IU/ml penicillin, 0.125 g/ml fungizone, 3.7 g sodium
bicarbonateZE oF3F MEMS AF&3}91 4L, vl 37C, 5% COsz 95% humid air®
ZHE w7 E AFRSTE HilAE 2dwitt wEEl om | confluency 90%9l A

subcultureE A A3}

2) vve FEE A
st @ owve] 50 g flaskell ¥3il 80% ethanol, methanol, H+=
distilled waterE& 1 LA H7}gk & 250Co|A 3 AIZF &< &7/ F=3 & 217H&
&%, 5471238} ethanol—, methanol—, Z12] 3L hot water—extract® AT} Cold

water extract®] 7ol A2oA 4 Al7F stirringS A A5 T}

3) HEAY £F

F%3F ethanol FEES 7S 2447 3 hexane, chloroform,



ethyl acetatess o2 ¥ 3slo] 718t =38 Avh(Fig. 1).

OJE
Add Water
Partitioning with Hexane
Upper Layer Bottom Layer
Dry Partitioning with
OJE-H
Chloroform
(Hexane Layer)
Bottom Layer Upper Layer
Dry Partitioning with
OJE-C
Ethylacetate
(Chloroform Layer)
Upper Layer Bottom Layer
Dry Dry
OJE-E OJE-W
(Ethylacetate Layer) (Water Layer)

Fig. 2—1. Solvent partitioning of ethanol extract from Oenanthe javanica
DC.

4) Silica gel 60 2] Prep. TLC
TS 5 & EHEHol A FEE F Jdv U ethyl
acetate—hexane—water—formic acid (40 : 20 : 5 : 5, v/v/v/v)e] A/ mjzHdo =

silica coated TLCE AAlsle] A8 ES 77t #8313



5) HPLC

A RS TSK gel ODS—100(reverse phase; 4.6 X 250 mm)ell s}
ofe o} & HPLC ZAA 30% methanol® 0.1% phosphoric acid®] #7}-&
& ARE3te] 1 mL/min®] & o2 &Este] &4 EEvks w5353
Apparatus Hitachi
Detector Hitachi L—2400 (UV detector)
TSK gel ODS—100 (reverse phase; 4.6 X
Column
250 mm)
Flow rate 1.0 mL/min
Mobil phase 0.1% Phosphoric acid in 30% MeOH
Injection volumn 10 ul

6) IR spectroscopy
IR 42 Er e 108 F=e] ¥A 242 KBrg Yol £33te] KBr
discE _%11]{5& % IR spectrometer(Bomen Michelson Series MB102—C15)& AF-&

O}OS‘ = 33

rlo

7) FAB mass spectroscopy
Normal Ion FAB mass systemel]l &3] AAA RO EAHFS =A5H T
Matrixi=glycerol, 3—nitrobenzyl alcoholS AL-8-3} o FAB mass
spectrometer(VG70—VSEQ) & =43} t}.

8) Nnuclear magnetic resonance spectroscopy
'H-NMR, "C—NMRL EZ A £ 2 MeOD(methyl—d3 alcohol—dl)ol <l
% NMR Spectrometer (Bruker AMX—500 NMR)E A}&35lo] R r w9 o]3}s
A

4 o] 5 (ppm)S& AT
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ug/mL, 2000 ug/mLe] +%F °]&33th 72t ¥%° A8 1 mLE& 25 mL
volumetric flaskol] Y3 &/ 9 mLS #H7Fgk 3 1 mL9 Folin&Ciocalteu's
Phenol Reagent ¥al & 4]0} 2o 527F BHXa3t} 7% Na,COzE 10 mL ¥
L Fe] 25 mLo] HEF FHFE HUFE & 23TelA 90&3F WAk 750
nmol A FFEE SAAT. A5 F FYdE =S 0, 100, 200, 300, 400

ug/mL X2 Gallic Acid®2 2 E T 424S o] &35t AkE3s1olt).

EHE ol A

ghH -ol= $FeFe Zhishen %2 colormetric WH o2 F43} T}
00 ug/mL, 2000 ug/mLe] F%E o]&atqitt 2+ 5% A& 1 mL
4 mLe THFFE H7bska 5% NaNO: 0.3 mLg 9ol # Eg3al. Aol
587 Wxstar 10% AlCl; 0.3 mLS& %7}6}%4. el 61 WA & 1M

NaOH 2 mLE Y1, =H5FE 2.4 mL 932 510 nmollA &3 %=

12) DPPH radicals &A%
Brand—Williams®] WS ®&ste] SAGAT. Ams ogEo] <l
& 10-5000 ug/mL == Fvadch. 72 ¥ A= 0.05 mLel 0.1 mM
DPPH 950 uLE& &3stoith. A2 301 WAk &
A4ttt Al s %% DPPH radical &27% @42 th39 2& o] &3te] A&}

3, 71 &7l 50%7F He AES EE Gl

it
=3
ot
ol
38
o

Noro9] ®W¥S wWdste F43F3tt. 0.5 mM Xanthine?} 0.5mM
Tetrazolium blue & 0.05 mM EDTAE ;}%?} 50 mM Potassium phosphate
buffer(pH7.4)°ll & Zsto] 7|4 AS FH vk 2F g2 £ A& 0.1 mLol
=H|3k 7] 2N 0.9 mLS Yl 1mL9 xanthine oxidase(0.05 Unit/mL)S A 7}3}
t}. 37Col A 30%3F vikE & 2N HCIS 2 mL Yo WS F853F 3 560 nm

NN FHEE FASAL

_—

14) AZ 3 JAF
Lin® ®¥S Wyste] =43tk Linoleic acid 0.1 mL¥} Tween 80

%
0.2 mL, =5 19.7 ml2 £%3}4] Linoleic acid emulsiong A %33t} Linoleic



acid emulsion 1mll 0.01% FeSOs 0.2 mL, 0.56 mM H,0, 0.2 mL, A]& 0.4 mL
S 7PHA AojFar 37ColA 14413 vk skATt. 0.4% BHT 0.2 mL, 4% TCA
0.2 mL, 0.8% TBA 2 mL& #H7}stx 2 =33t ;-z 100°Cell A 1587 2Z2e]39)

h=|
t}. Cooling 3+ ¥ 3000rpmo 2 20%-3F YA #E] & 532 nmollA FFE=E 543
it

4

15) A X574
M X524 Rochem 52 WS WHdste] 54313t 24 wells plate?l]
2 X 10° cells/well®] AEE ¥53 F 24 itk o] ¥ wjAE Al
783l HBSS buffer® AEZE 7)%to] ol & tha A 857} &a¥ serum—free
A 1 mL& &7kl A wlgstolch 24 Algte] 58 F Zb wellel 0.25 mLe]
XTT—-PMS €4(1 mg XTT and 10 g PMS/mL of MEM without phenol red)<
A7Vslar ohA) 2 Al7F Bl eFslch, H]EE’\ %+ formazan® A A EE microplate

readerE o|£€38to] 450 nmolA SFEE =SHozH dojztt

>,
o
off
o
—
)
=
o2,

16) 7t 7' 4T &3
ANge 7 B3 FHE HepG2 cell lineS 24 well plated] 2 < 10°

cells/well2 &53 § wjgFsto] 2443ke] S QAS wf ofefjo} Fo] AT i
& WAE AASL ZF wellell A= 2 mM Hy0.7F 235 01#] Q1= serumo©]
A BH A A7yskaL 24413 gt vl HESAIZ Y. wES F AR
g} H,0,7F & AE AASEL XTT &5 ¥ol 2A7F gt ke A7 4

A%l formazanS microplate readerZ® A3l 450 nmolA SFFE=E A5
o4 dz2Te Alag AEE 529 EulQl ethanolHS AFE3Flom A dix

T2 ethanol? 2 mM Hy0,%+S A28}l th.

17) vy 34 2 7% A fr8EEY 9 F0H

vug] 5 kgl Z2HE I+ VF N AES IHACR OF FE3H] 9
3] 10 L& steam jacketo] H-2¥ F=7]E AF&3te] 20819 ethanol® 24|13t &
o} 2Z%3F T cthanolS AAT FAIS 5Y =ZF7|2 A1E3519] 2009 B2 &%
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Table 2—1. Major and minor consisitents of Oenanthe Javanica DC..

Constituent
(mg/100 @) Root Stem Leaf Average
Moisture 88.91 90.07 89.72 89.85
Protein 2.53 0.87 1.42 1.60
Lipid 0.93 0.44 0.32 0.56
Ash 1.18 1.31 3.42 1.97
Dietary Fiber 1.98 2.27 2.07 2.10
Glucose 484.00 705.00 670.00 619.66
Fructose 550.00 966.00 807.00 774.33
Sucrose 80.00 222.00 614.00 305.33
Zn 4.00 0.42 0.72 1.71
Cu 0.19 0.08 0.13 0.13
Fe 62.52 1.60 6.06 23.39
Mn 2.04 1.73 2.26 2.01
Mg 86.61 46.29 73.67 68.85
Ca 128.49 93.93 104.13 108.85
K 236.42 298.08 326.10 286.86
Na 66.10 26.31 54.08 48.83

ZEES 17-18%9 Hl=d &5 Eth FE5780]

olf-gl MAFEFES 7|l A dA4HY sy F&F 5§
7] wEolm ol g el AA FulelA A A o=
= 22 580 7-10%° oz Hol B s Alg3 ui}g]

Hol A &8 7heAdo] e 2AE AR EH

A ugst AW o g A5 #dojsts AAEERFE AN



F 2 flavonoids, phenolic componds 59 A&z} 249 Ao HZFx a1 9t}

oA A ES A FxEA ] JtEsta AFSA] Soldel 7)<

T Utk A EAe g EXFo = HwA BEES gk Lol ExES V)

A, AgAd E45 NZ4S oyt ks -3kY dkSolA vjd = 2835k, g
Woll 270 o]A4+e] phenolic hydroxyl(OH)7]1E 712 waks 33855 718 7]
nE

—

W o] 9] phenolic hydroxyle] @A AR =zle} Z2gS slo] iks), 3
1, @9 5o vdS AYrlss VHAE AeE Hawa glth Table 20 e
%) Zo] phenolec compound % flavonoid €32 ethanol FEEA 7H 3
QAT ole wel & AFoA= ATl JdudE AVRES EYE T2 AEs =2
el

F% 3t ethanolS &2 ABste] AFE JPES 3G}

Table 2—2. Yields and levels of phenolic compounds and flavonoids of

Oenanthe javanica DC. extracts

) Phenolic compound Flavonoids
Extract Yield (%)
(%) (%)
OJE 22.21 + 0.19* 6.29 + 0.09° 5.59 + 0.48°
OIM 23.58 = 1.56° 4.94 £ 0.11° 2.98 + 0.42°
OJH 23.05 + 3.74° 4.92 £ 0.15 4.47 £ 0.45°
0JC 18.82 + 0.76° 5.06 £ 0.29° 3.32 + 0.46°

OJE: Ethanol extracts from O. Javanica DC. OJH: Hot water extracts from
O. Javanica DC. OJM: Methanol extracts from O. Javanica DC. 0JC: Cold
extracts from O. Javanica DC.

Different letters in the column are statistically different by Ducan's multiple

range test (p < 0.05).



Table 2—3. Yields of Oenanthe javanica DC. extracts by extraction time

Yield (%)
Extract
1 2 3 4

OJE 17.9° 22.2° 21.4° 23.1°

OJM 18.6" 23.6° 23.1° 22.9°

OJH 17.2° 23.0° 24.2° 23.9°

0JC 14.2° 18.9° 18.8° 19.0°
OJE: Ethanol extracts from O. Javanica DC. OJH: Hot water extracts from
0. Javanica DC. OJM: Methanol extracts from O. Javanica DC. 0JC: Cold

extracts from O. Javanica DC.
Different letters in the row are statistically different by Ducan's multiple range

test (p < 0.05).

. FUH " FEx19 A3
vuele] 3+ 7l
ZWQ refluxtH ol o)a) A&l th3le] stirring, reflux, sonication?] ‘ﬂo”jdoﬂ o

o @7 g wad B AW 7w 0] felA

I

Table 2—4. Yields of ethanol extracts by various extraction methods

Extraction Method Yield (%)
Stirring 23.1°
Reflux 22.3°

Sonication 21.9°

Different letters in the column are statistically different by Ducan's multiple

range test (p < 0.05).
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Fig. 2—2. Extraction Scheme.
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Fig. 2—3. Cytotoxicities of ethanol and hot—water extract from Oenanthe
Javanica DC.

HepG2 cells were precultured in 24—well microplates (2 X 10° cells per well in 1 mL
MEM) for 24 h, and then incubated with O Javanica DC. extracts for 24 h. Data are
presented as mean = SD. The percentage of cell viability in the control group was
treated as 100%. * p < 0.05 compared to the control. OJE: Ethanol extracts from O.

Javanica DC. OJH: Hot water extracts from O. Javanica DC.

2) FEE9 VT FEs AN
A7 SAHAEE utg o= kAol gRlE wEHSAN 4 FEE
o] Akstol A& =43¢l th HepG2 cellS 2 x 10° cells/well2 seedingd}il 244
ZF %, 2 mM hydrogen peroxide$} m|i}g]

%% S Ak T XTT testE AA
sle] 53X 450 nmolA SAHSAY. 1 A3} ofete FEES
Hehgloy 95 FE252 7 s & :?ﬂ%%— H{eta A e Aoz i

g = A (Fig. 4).
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Fig. 2—4. Hepatoprotective effects of extracts from Oenanthe javanica DC.
in HepG2 cells.
Data are presented as mean = SD. The percentage of cell viability in the control group
was treated as 100%. Different letters above the bar are statistically different by
Ducan's multiple range test (p < 0.05)
OJE: Ethanol extracts from O. Javanica DC. (500 ug/mL) OJH: Hot water extracts from
O. Javanica DC. (500 ug/mL)
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Table 2—5. Antioxidant capabilities and levels of phenolic compounds and
flavonoids of fractions of ethanolic extract from Oenanthe javanica DC.

by ultrafiltration

Phenolic compound Flavonoids
Fraction ICs0 (ug/mL)
(%) (%)
OJE-A 87.11 + 1.99° 5.78 £ 0.72° 4.30 £ 0.31°
OJE-B 96.25 + 3.60" 5.87 £ 0.70° 456 + 0.24°

1Cs0 values were signified the concentration of sample necessary to scavenging
50% of DPPH radicals.

OJE: Ethanol extracts from O. Javanica DC. OJH: Hot water extracts from
O. Javanica DC. OJM: Methanol extracts from O. Javanica DC. 0JC: Cold
extracts from O. Javanica DC.

Different letters in the column are statistically different by Ducan's multiple
range test (p < 0.05).
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Table 2—6. Yields and levels of phenolic compounds and flavonoids of

various fractions from ethanol extract of O. javanica DC.

Extract Yield (%) Phenolic compound (%) Flavonoids (%)
OJE-H  1.91 + 0.35 0.12 £ 0.10° 0.31 £ 0.10°
OJE-C  0.52 + 0.13° 9.78 £ 0.65" 3.12 £+ 0.26"
OJE-E  0.64 % 0.10° 42.29 + 2.94° 29.98 £ 1.62°
OJE-W  9.29 + 0.63" 3.43 + 0.95° 2.95 + 0.21°

OJE—H: Partitioned with n—hexane from OJE, OJE-C: Partitioned with
chloroform from OJE, OJE-E: Partitioned with ethyl acetate from OJE,
OJE—W: Partitioned with water from OJE

AA ST 1 A 23 dAbES O Fretal e ethylacetate soluble s 9]
ICsofko] 13.6 ug/mL2A t& ol Hla] dA38] wdas & 5 AU (Table 7).
Tk &2 superoxid anion radical &7 % ethylacetate—solubleE o] H.o]53it}
(Fig. 5). 1y A @ #Akstol] digh A5 chloroform FollAl 7Hd =4 Uske
H 1 U2 =2 ethylacetate T°] =4 YEFSTH(Fig. 6).

Table 2—7. DPPH radical scavenging activities of various fractions from

ethanol extract of Oenanthe javanica DC.

Extract ICs0 (ug/mL)
OJE-H > 300°
OJE-C 118.09"
OJE-E 13.60°
OJE-W 114.30°

1Cs0 values were signified the concentration of sample necessary to scavenging
50% of DPPH radicals. OJE—H: Partitioned with n—hexane from OJE, OJE—C:
Partitioned with chloroform from OJE, OJE—E: Partitioned with ethyl acetate
from OJE, OJE—W: Partitioned with water from OJE
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Fig. 2—5. Scavenging activities of various fractions from ethanol extract
(OJE) of Oenanthe javanica DC. against the superoxide anion radical.

Data are presented as mean = SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05). The final concentration was 100
ug/mL. OJE—H: Partitioned with n—hexane from OJE, OJE-C: Partitioned with
chloroform from OJE, OJE—E: Partitioned with ethyl acetate from OJE, OJE—W:
Partitioned with water from OJE.

90 r

Inhibition Rate (%)
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Fig. 2—6. Inhibitory effects of various fractions from ethanol extract
(OJE) of Oenanthe javanica DC. on the formation of TBARS.

Data are presented as mean * SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05). The final concentration was 450
ug/mL. OJE—H: Partitioned with n—hexane from OJE, OJE-C: Partitioned with
chloroform from OJE, OJE—E: Partitioned with ethyl acetate from OJE, OJE—W:
Partitioned with water from OJE.
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Fig. 2—7. Effects of ethanol extract partitioned with chloroform and ethyl
acetate from Oenanthe javanica DC. on cell viability.

HepG2 cells were precultured in 24—well microplates (2 X 10° cells per well in 1 mL
MEM) for 24 h, and then incubated with O. Javanica DC. extracts for 24 h. Data are
presented as mean £ SD. The percentage of cell viability in the control group was
treated as 100%. * p < 0.05 compared to the control. OJE—E: Ethyl acetate fraction,
OJE—C: Chloroform fraction
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Fig. 2—8. Hepatoprotective effects of ethanol extracts (OJE) partitioned
with chloroform and ethyl acetate from Oenanthe javanica DC. in HepG2

cells.

Data are presented as mean = SD. The percentage of cell viability in the control group
was treated as 100%. Different letters above the bar are statistically different by
Ducan's multiple range test (p <0.05)

OJE—E: Ethyl acetate fraction (50 ug/mL), OJE—C: Chloroform fraction (50 ug/mL)

7k HEZY £

1) Preparative TLCol| &3 &
ethyl acetate—hexane—water—formic acid (40 : 20 : 5 : 5, v/v/v/v)e] %
1o = silica coated TLCOA OJE-EE #7Hate] 3709 #2818 fATH(Fig. 9). ©]
E9 R #42& 717} 0.31 (OJE-E-1), 0.42 (OJE-E-2), 0.53 (OJE-E-3)°]%lt}. 3 &
e WS ® DPPH radical &~71& 3} f4o] o]FojHty. OJE-E-1, 2, % 39|
ICs0 %k Z}Z} 29.34, 4.98, 19.31 ug/mLo|$tH(Table 8). DPPH radical 47
T WA band(OJE-E—-2)°lA diiHe= 2 A Sz 2750l
eSS 4 5 A} o]9F & A= superoxide anion radical 2A % 2 A
Atst AAls assayoll A= WHERHAT =, R #ko] 0.4291 band”7} 3719 test

AM ¥ A4S YERATH(Figs. 10, 11).
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Fig. 2—9. Thin layer chromatogram of ethylavetate fraction from ethanol

extract of Oenanthe javanica DC.

Thin layer chromatography was performed on 25 DC—Plastik—folien Cellelose F (Merk)
plates and developed with ethyl acetate—hexane—water—formic acid (40 : 20 @ 5 @ 5,
v/v/v/v) as developing solvents. Visualization was done by illuminating ultraviolet light
(UV, 254 and 365 nm). Rf value : 1 (0.31), 2 (0.42), and 3 (0.53)

Table 2—8. DPPH radical scavenging activities of TLC sub—fractions

from ethyl acetate fraction of Oenanthe javanica DC.

Extract ICs0 (ug/mL)
OJE—-E—1 29.34"
OJE-E-2 4.98°
OJE-E-3 19.31°

ICs0 values were signified the concentration of sample necessary to scavenging
50% of DPPH radicals. OJE-E—1: TLC spot 1 (R;=0.31) OJE—E—-2: TLC spot
2 (Ri=0.42) OJE—-E—3: TLC spot 3 (R¢=0.53)
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Fig. 2—10. Scavenging activities of TLC sub—fractions from ethyl acetate
fraction (OJE—E) of Oenanthe javanica DC. against the superoxide
anion—radical.

Data are presented as mean * SD. Different letters above the bar are statistically
different by Ducan's multiple range test (» < 0.05). The final concentration was 50

ug/mL.
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Fig. 2—11. Inhibitory effects of TLC sub—fractions from ethyl acetate
fraction (OJE—E) of Oenanthe javanica DC. on the formation of TBARS.

Data are presented as mean * SD. Different letters above the bar are statistically
different by Ducan's multiple range test (p < 0.05). The final concentration was 250

ug/mL.



2) HPLC ¥4
OJE-E—-2 bandE #- ¥ methanol®Z F&2& AA&TH 2 & o33
A% Ny gas® dx3go] Pspol ey o] AAlEel thdte] TSK gel ODS—100
reverse columne ©]-&3to] HPLCE alqltt. 7 A3 @ peakE YEFH O EH

Tt HeEMeE € 7 AT (Fig. 12).

1]
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hinutes

Fig. 2—12. Isolation purified hepatoprotectant from Oenanthe javanica DC.
extract by HPLC.

The detection was performed at 330 nm. A significant single peak was seen at 5 min.
TSK gel ODS—100 reverse column: 4.6 X 250 mm, mobile phase: 30% methanol and 0.1%
phosphoric acid, flow rate: 1 mL/min, detector: Hitachi L—2400, injection volume was 10
ul.

z AAEA TF2EA 2 B3y 44
1) BAEAY 3353 £4
AR E A T westE, o) ol w4l tannin, phenold,
flavonoidsfr&< AREEA oS o] &3] &l ©F3=2 0.2% anthrone
FAEA, 5% molish o®HEEA B HS04&, @A} opv]idbe 0.2%
ninhydrin 8 2 10% enrlich @4F&8 < tanninf+ 10% ferric chloride &

[e)
1S phenoli++i Folin—ciocalteu's A %3} H,S042, flavinoidF+ =% Mgs &



2 7}g the HCIS 7Fshe] Hy, A 2 A1z wshel IN NaOH, HyS049F ¥Hg-A]
A 247yl Mzke] wstel] w4 &
H,SO;, IN NaOHE o]&3h T4nkg
ninhydrin, enrlich, ferric chlorideol] &A=

phenol’d 3eE=Z F==h(Table 9).

A &S YERAA, anthrone, molish,
s UHEHOEA o] ZHE&

Table 2—9. The Reactions with Purified Inflammation—inhibitory

Compound from Oenanthe Javanica DC and Specific Reagents

Color reaction

positive reagent negative reagent
Folin reagent Anthrone
H2S04 Ehrlich

1IN NaOH Ferric chloride

2) AAEA9 IR spectrumel 2§ 757 £4
g =29 functional group &1S 18] Ae)H S5 E3HES AASA
th sl7le A el o] 3,434 cm—19] 52 FFuls= OH7|ol o Ao
1,250 cm—19] 938 ester?] C=02F C—O0 stretchingol] &3+ Ao =2 Ztzt 345
Art. 1,600—1,444 cm—1AFolol| A= W= (C=C) peakE UEPHOZH 2 &4
2 OH #g7] olelol| WakF esterAdlel Edo] xgd 3gtEz F4

13).
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Fig. 13. 2—-IR spectrum of Purified Inflammation—inhibitory Compound
from Oenanthe Javanica DC.

The IR spectra was recorded on Bomen Michelson Series MB. 102-C15. FT—-IR

spectrometer using a potassium bromide disc.

3) ®C/'H-NMRel & F2&A

NMR 2] A| & 5MeOD(methyl—d3 alcohol—d1)ell <1 & A
st o] & (ppm)S AMSFSITE dRbHo=m Fu4E YeElle 59 A
ppm} 8 ppmAte] gl M= WEESH F47) 5 pme]EMWE Az S0t
B} PC—NMR spectrum® 2 190—210 ppmol 4] aldehyde® 2, 130—165 ppm?]
Al oxygenerated W& B4, 90—135 ppmolA non—oxygenated &= A,
69—105 ppmol A oxygenated A= &4, 55—63 ppmol A methoxyl §4& % 1

°]3} ppmell A= non—oxygenated A= a7 HE T
B oA EAe] YC/'H-NMR Z#}(Figs. 14, 15) mva] 27 E g 7+

MR FE&EALS caffeic acid®2 EQ1E S ThH(Fig. 16).

& o
4 o

i

&

=

7]

olr



O @D m m o~ U)oy ol
3 FE8 Sa38Y DREERENER
w o W0 M T T e~ NOBJ\(D‘I’-‘SA
z ; A -
0 m s~ T~ ID
S B L9 gaazn Tl o R
0 2E2 28 Raliniey. &'%
A Lmn- J
e S e S B I LA o e o e My
apn 175 150 125 100 75 0 25

Fig. 2—14. ®*C—NMR spectrum of active component from Oenanthe

Javanica DC.

Sample was dissolved in MeOD (methyl—d3 alcohol—d1l) and recorded on high resolution
NMR spectrometer (Avance—600, Bruker, German) operating at 600 MHz and 25C.
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Fig. 2—15. 'H-NMR spectrum of active component from Oenanthe

Javanica DC.
Sample was dissolved in MeOD (methyl—d3 alcohol—d1l) and recorded on high resolution

NMR spectrometer (Avance—600, Bruker, German) operating at 600 MHz and 25C.
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OH
Fig. 2—16. Structure of hepatoprotectant (caffeic acid) from Oenanthe

javanica DC. against H30O:; induced oxidative stress.



b vue] &5 F8AAEY in vitro 7P7]F AN &3 =4
2 Ao AFEE HepG2 MET AM HAIE o] v FAEZ A,

D "y i 7888 AMESA Test

B Ao XTT testy HepG2 AEE

2 seeding®t H caffeic acidE s=HE A3t 2

ok oA 2R w ek $ 450 nm oA FFE=E SAAH. Caffeic acid 9

8% 250 ug/mL F=7HA AES] ABEo] FEFS PIAA Fsken 500 ug/mLe

Lol oF 12% B Aol dAES & F ANTH(Fig. 17). webA &5 A F
3 A H % 10 — 50 ug/mL 7hA] A&3s7| 2 1St}

24 well plate ©] 2 x 10°/well
AN ZF Hell XTT AlekS A

100 *
90
80 - —e— caffeic acid

70

Cell Viability (%

60 r

50
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ug/mL
Fig. 2—17. Effects of caffeic acid on cell viability.
HepG2 cells were precultured in 24—well microplates (2 X 10° cells per well in 1 mL
MEM) for 24 h, and then incubated with caffeic acid (CA) for 24 h. Data are presented
as mean * SD. The percentage of cell viability in the control group was treated as

100%. = p < 0.05 compared to the control.



2) H:0; 2 F=8 4338 2EH 2o A i vitro RS 53 FH
2 Age ryg 2Ry 2 dAE &4 A< caffeic acide] H:0, =
el E nogds dolr ] 9fs st Hth(Fig. 18). A A3 4hshs ~E
AEF o] Yol o} caffeic acidE dAg o wet 5= 9
=4 7 ] ATk, o] = caffeic acidZ} Hy0, =74l tigt H&gy7}
RS A g ﬁ g o] caffeic acid= st HolASS I AoV =

a a a
b
c
| I I

Control 2 mM CA 10 CA 20 CA 30 CA 40 CA 50
H202

Cell Viability (%)

Fig. 2—18. Hepatoprotective effects of caffeic acid (CA) in HepG2 cells.
Data are presented as mean = SD. The percentage of cell viability in the control group
was treated as 100%. Different letters above the bar are statistically different by

Ducan's multiple range test (p < 0.05).

3) Intercellular ROS Level &3
Intercellular ROS level 2 FHFE4] 2°,7 —dichloroflurescin
diacetate(DCFH-DA)E AM&-3te] SA AT 44271 05, H.0,, OH S
ol&l) 2°,7 —dichloroflurescin(DCFH)¢] 2°,7'—dichloroflurescein (DCF) = 4F3}% =

& o] &3kt Caffeic acid & At 24 well plate o] M¥E AEFo| I
< WA &= %Eq H,0, & 2417 A2ld 5 DCFHDA Al eFy} g7 3083t

gk g F5 5 485 nm o719k B 585 nmo| Wbl A wlolARE
dolE FF547|5 AHEste] DCF A4S A6kt A3 A3 caffeic acide
Az g gholl wet intercellular ROS levelo] WA o]+ caffeic acid’}
AIZ W] ROS FAZol FFS Fol 1 &S AT E Fste] F+= Aotk (Fig.

19).
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Fig. 2—19. Effect of caffeic acid (CA) on the formation of intracellular
ROS.

The reaction took place with 2 X 10* per well and 30 uM DCF—DA. Data are presented

as mean £ SD. * p < 0.05 compared to the control.

g "ug I 2 7ls A #8EEY YA FExY FA3
vjuke] 5 kgoll 208)9] ethanole 7HeE §- & 229 WS #EETh

0ColM 7Hg =& &S el (Table 10). 38 AMER =
Ve

L
LT
B=)

0

1A H(Table 11).

Table 2—10. Effects of Eethanol Extraction Temperature on
Hepatoprotective Activity (%) from Oenanthe Javanica DC.

40C 60C 90°C
Lab—scale 48 68 92
Bench scale 53 60 89

Lab—scale : 100 g sample, Bench scale : 5 kg sample



Table 2—11. Effects of Ethanol Extraction Time on Hepatoprotective
Activity (%) from Oenanthe Javanica DC.

1h 2 h 3 h 4 h 5h
Lab—scale 58 90 89 91 93
Bench scale 73 92 90 94 95

Lab—scale : 100 g sample, Bench scale : 5 kg sample

. "ug FF 2 7ls AL ERY FHF S04 2 R AA
el o] olghe FEEol e NE 24, Diaion HP-20, Diaion
HP-21 & w®lu4d A7Ie] S2A4E AF83}e] bench®t open columnolA A ESA
t}(Table 12, 13). = A3 1,000 mg/Le -&X°|A Diaion HP—21 » Diaion
HP-20 ) #dee] &A= F3g edads Jepliglon o5 Agd o3 &
Aiae BolA fdnt. w3 o] 59 F& W AALEE TUHA7I7] A8 EAE]

|
£ columnsS ZFA7IHA T AAZAS AESEH(Table 14).

BNy

Table 2—12. Effects of Resins on L—Value of Crude Sample Prepared by
Batch Type Treatment

Diaion HP—20 Diaion HP—-21 Active carbon

Oenanthe Javanica

DC.

66.38 81.56 57.74

Concentration of crude sample @ 1,000 mg/L

Table 2—13. Effects of Resins on L—Value of Crude Sample Prepared by
Open Column Type Treatment

Diaion HP—20 Diaion HP—21 Active carbon

Oenanthe Javanica
DC.

75.26 94.48 66.59

Concentration of crude sample : 1,000 mg/L



Table 2—14. Changes of Physiological Activity of Crude Sample Treated
with Ultrafiltration

Physiological MW cut—off
activities < 1,000 | < 3,000 < 5,000 | < 10,000 | > 10,000
Hepatoprotective
92 35 27 12 15
Activity (%)

Concentration of samples was 100 mg/L.

. FAFSEZREH TAVAAEY AEH T
A v S 88k WY Tl BeE wolA vyl #F84E
N ol8shs ol At AxvuEE HAY Ariyelse 9l e
e 9o ol S8FeR v Ve w8l tE Solde o o
Holrt o @ W vhE B2 dHold ofx 5 v AREE 1AL )
= A M = ope] e AEsly] flste] 1ak= 20L 9 ol E oE
e E“’“Xﬂ&‘%“ﬂ% o]g3sk3laL o] FAAx dorFE HHI warf o

_4_4

E] 0431 T MAEe EeE Al

ojeiell A o]s}ehAl Al@A pHOl a7t o]FX e vE F= ALY ik

o] o}d7} F=38te] FAakt EEuiA| = MRS medium(peptone 10.0, Meat extract 5.0,

Yeast extract 5.0, D(+)—Glucose 20.0, Dipotassium hydrogen phosphate 2.0,

Diammonium hydrogen citrate 2.0, Sodium acetate 5.0, Magnesium sulfate 0.1

‘Manganous sulfate 0.05/L)< AF&-&}t)

WabEsE oA et T E dFAAE dotr 7] fldte] daFe] F(20%)

= AR A ek AARE MRSHAI A fHA| Wi F el A oAl R

e st ag s Z AFste dFE A AN, B3 ol dFE
AP S BHelsty] 9)&Fe] calcium carbonate 5g¥ agar 1.5 %S 2ol ujA

= e 08 oo #& =EEe] nAE colony TFHE clear zoned A HFHF
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Aeg wIN 25T 77 U9k

o] BiomerieuxAte] APl SAkitE o]&3F A3 Aup= 9

arabinose +, Ribose D-ribose +, Dxylose —, L-xylose —, D adonitol -,
Methyl—=BD—xylopyranoside —, D—glactose +, D glucose +, D fructose +, D mannose +, L
sorbose —, Rhamnose —, Dulcitol —, Inositol —, Mannitol +, Sorbitol +, a
—Methyl—D—Mannoside +, a—Methyl—D—glucoside —, N—Acetyl—glucosamine +, AMYgbalin
+, 5 Lactobacillus casei®t -AYeF EAS Ho|al QI=n} Lactobacillus casei sp& 57|
A (Fig. 20) T3 AH R L. case/t Folsh L =2 Fsrt ofyA|qt 9
WY AFE o] e A mE 2&ek AR diste] o) =¥l &£ER

MlAEg e Aow F4aT.

A HAES ol§¥ UuLados KIS 237 Jus
g4 vz



=83 #FE MRS mediumol| A djgst 3 o]E 20%2] 3N (T) o]
FHrE Al FAVHEAR dxvuelE SR 10%0] YA 30T 741k w)
F muEltg s At Wis Al WA muEle] - o] AR AFI
JHE e T BaF =AML dade] pHE %7] 6. 5594 4.1562 YolA]

01%0 A 2g 794 0.17% 2 FolA AHFHE =257}

d

£ &3t ethanol =& TaEsHA] ¥ HUe] ethanol F5=5 7ML (HES 249
ate] In vitro PIWAIR-S AAISHITH

human HepG2.2.15 Al X<l o3t wi}e] ethanol FEE2 SAAHA 800 pg/ml7k
A EAdel YERA] ol B AIRQeM R oot Feb HWAIRS  Adsiqlth
Proinflammatory cytokines (TNF—a, IL—6, IL—1b)¢] &&d-2 5153} sl
T3 A gl 2 Ao LPS (1 ug/ml) ¢ PMA (20 ng/mDE SAlol A
2]}t proinflammatory cytokineS F%38+9) 1, HBV A= EE B&E = core
proteing X3t Fx WA o HFMEL] FHA LEHo| AA|HE AoR
o= ar . Wk PMAE Aol A23dle 79 proinflammatory cytokine©]
EE 4 A= AS o2 preliminary A& Fa & F AT B AN =
vvb g ethanolF 23 vjyg] 3 E 9 ethanol 529 52 800 ug/ml = 3k
TNF-a ¢} IL-1b level& A3t}

s

i
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Fig. 2—21. Comparition of TNF—a secretion between OJE and OJE—F
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Fig. 2—22. Comparition of ILIB—a secretion between OJE and OJE—F

Yo A B ulel 7o) Fig 21, 229 TNF—a ¢ IL—1b level& & v }g] ethanol 3
ZN(O0JE-F)¥ vy ethanol FEHALoldl Attt apo]|d S B7) glom Ay F3k {4
ool 9= Aom vrht gtk ol& Bake] muele] 2HAe] 1A= MTT A8E 53

A ERlskiar FEE FeleiA e & Wit fle S du 5 AT

=

rulo

COX(cyclooxygenase)Z& S E3F PGE, o 23 A= A, nluste] e
g, 954Yk$-S  arachidonic acid Z=YHE prostaglandins(PGs) o2& HASA|7]+=
cyclooxygenase(COX)oll oJ8] AFS A W= Aoz ogAAL Q). webs 2
=<l PGE: ¢ AL COXe| &4d& M H oz 18 + = HHel7|= 3t
t} PGE; ¢ TEZ 800 ug/ml oA SH3ar o] T3k 9ko] TNF—a ¢ IL—1b

0
level®] Aol nl2gt AaFs Bt
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Fig. 2—23. Comparition of PGE; level between OJE and OJE—F



whebd W Al BEE Batel 1SHE G4 53 ARl ARl
B viuele] S B SRS dE WFow WA olEHE 9
oup AAl AGelAE MR e FEEA] B4 e e ® oy
B wan AR FE AR EE FEPR FolodE Aol HE B
A geho] AAY wF BER S Wie] BEVEES ofd) 2AVE Yol

Qa5 ).

i

U AZAFHFLZY ANAF AF R A FA
1) ANAF Az

a2 5 A ke E2s ARSEke] 120 mL& =Y AAAE A

KeN
aLgfste] FrjAls &ear
=

Ak AE F, %, AHA 5 9, ME 52 o83
gov wuAEA L-FFEAEFS A % pH RAAL FANES AHE
5 W Csh gRAIR AAFAMPEFS AL AL

=
bk FarstAz e 7Fehe
Egtalol AES AulE FAAAT(Table 15). Ea olsh gl thF A3
A gwe) AR R A )

(e}
A 2
W AA4 100 mLG vyglo e FEE 20 mgol A9

o

mg, A AEA FAM 1.7 mg © FAAYEE 0.5 mgSs Esta o)4kEtE S
A7Vsle] dheF 330 mLY A¥ = GalS g2 A28kt (Table 16)

MPAb R SHA 457, W

o
il o2 nigow o)y Azolr},

Table 2—15. P|Ue 73 3t 715 /A #8682 7 =FIAAY =3t



£2: 120 mL
AERE: o8
}‘é%:

wihe] FEEY
ARIE C 10%
HE D 0.5%
A D 0.05%
HE C @ 0.05%
L-SFEWAYES © 0.01%

120 mg

Y FE kel = 1 0.01%
ZEEEE Y 0 0.01%
SHAAMIESR  0.01%

Table 2—-16. Pl 3 3+ 715 A F8ER i SATEY W

i s+ (mg/100 mL) H| 31
nue] FEE 20 o] kstE A 5 %

A 80

R 20

T-<A4t 1.7 At A
TANMYEF 0.5

4 = 122.2

2) AT A4

=HAAAZS 37CoA 1Y,
gl 50ColA 17Y AFstuA vAE

7hE3E A

7 Akst 9]¢

=4

&

(KX

E
]

3lo] shelf life=4S 9

= O
Abe AAEE 23} Table 1734

180 A ¢} o] AF fE5A e EAHS ALY A k).
Table 2—17. AE9 nAEAHA}
Al ot 24 WAE AT =T
37C, 1702 1x10° 7} o8t 1x10° 7 o]t EBAZ el
50C, 1579 1x10° 7} o8t 1x10* 7} o]t EA= E4E




Table 2—18. A& & #AHA}
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Fig. 2-24. "|J}g F&E IH 2+ &5



Fig. 2—25. vlyg FE& 3H =93 &8



Al 3 A mugdA &P FEESA/AFY Wl &
g3l o3t ALY AT

A1¥ Az L ¥y

7} A&

2 AR AREE Wy FEE2 Al 245 FARFEH FE ol ARSI
-2 6578 ICRe THAITE(F)EFE F]dstel ARgsidla 45
cytokines % primary splenocyteZ5-E 2% cytokines= R&D Systems<]
ELISA Duosetss T-93tel ZA4a3lth. &% GPT, GOTe SAS 93l Wako
Pure Chemicals (Tokyo, Japan)®Z4-E F o kitsE TFYste] AFE3st9 2 SOD<}
catalase 4L ¢33 kitsE RANDOX (Crumlin, UK) ZX¥ 435k t). Lipid
peroxidation =4S €3] LPO—-CC kitEZ Kamiya Biomedical Company (Seattle,
WA, USA)EFRY stk /s 98 AFE¥ ConA$t vitamin E,
vitamin C standard grade+= Sigma(St. Louis, USA) =¥ s} tt.

Primary splenocytes®] wWl S 93] AF-&% RPMI1640, Penicillin/Streptomycin,
FBS% GibcoBRL(Grand Island, NY, USA)ellA “*9]3skalch.

. A3 Ty

1) cytokines®] =74

AT B4 Ale]EFRQIS F= TNF, IL-1B, IL—-4, IL-6%224] sandwitch
ELISAH | 9l&l =% <A first antibody= 96—well plate] 100ul & &5
SFo] 18A17HEQF 4°ColA] B3k & 33] PBS—0.05% tween20 &N o2 A& s}al
Blocking buffer (1% BSA, 5% sucrose, 0.05% NaN3)& @ slo] 1A 7F 22004
WS X 7] 31 Washing buffer® 33] MAH3ISIct viye] #aFEE AT HA
grrow FE 5% w4 100ulE H7lete] 2A17HsF A2 WREAIZIAL TRA
PBS—0.05% tween20 SN0 33 AF3 & biotin® % labeling ¥ second
antibody 100ulE L 2ol A 2A1ZF REEA]7]aL thA] 22 gl ow 33] A% g

oL
ol
-
38
ﬂ Flo

2 100ul®) streptoaviding—HRP(horse radish peroxidase)& S ¥
o A A71aL ©hA] 33] Al 3E F 100ul 2] substrate solutions
0E7F WS A AT 50ul9] stop solution (2N H»SO4)S H7}ske] b
F 0D450nmol A LG LS SA 3T

O
Ll
T

N}



2) AAFF (LDso) 574 test
THAG B AALE] g At HlwA] Aol A7 E ICR mouseE o] &3kt
M2 ICR moused 6vFe)/group ©.&2 3Fo] 4 group (F 24vte]) o2 U1 7} group
0, 1, 2, 5 ghkgd 77 7] o] 289Ut ZUBEPEEA Aol Yehus 54
AARsAT. AA 24ntE] 2HE 50%2 12v12]7F HE 5989 FEE LDs=2 BA s
T}

32 o oft

w3 a3} (survival test)e] HE

o/
>

ICR mouseE 67} /groupl® HR5F 4 groupsl® 73l X Conconavalin—A

(10mg/kg)<= =5¢1 100ul®] FAF-& ICR mouse?| tail veinol] %1%13]

T H
& FA |W HBVSE fAKE 2rgdel BAEA Bk 1ol fuE dlaws v
EES FEHER 0, 1, 2, 5 ghkeoll 3T FS AIN-93M dietdl] E2FAIA BF= F
oA F 1275 BRIl AZAFE ANt BUOE AF JAES Ak v
2o #3AY w3t AFan

4) e o) 7Hd e 5= NK cell @A mAE g3y =4

Welety AT B balb/e mouseE ol &SATh WA Yak—1AEE 5mg/ml
calcinan®} 4] RPMI %o &EFs}e] round bottom 96 well plated] 4x10° cells/100ul
2 EF313 splenocyte 2x10° cells/100ulE welloll F7F2 @1 800rpmol A 3E3F 94
Balste] A7 AEEE EojA 3A17F 37°C, 5%CO, oA wiFatdnt. 20ul/well 2]

beadsE A7}l flourescent assay analyzeroA] d3EZE =438} t}.

NK activity (%) = [(mean spontaneous — mean samples)l(mean spontaneous — mean

maximum) |x100

5) T A* B A3 525 % (mitogenesis) =74

mouse=45-E  spleens  AJHEFe]  forcepl®  wRHd  F 10%  FBS%
Streptomycin/Penicilling &t DMEM HiA|o]l @a AAH3F Z lysis buffer (0.16
mol/L ammonia chloride Tris buffer, pH7.2)%® 2852 £3A]7]aL splenocytes F--F
& 9H5o] 1x10° cell/100ul & 96 well plate ®F3ch T AIX stimulationd 3]
10ug/ml Con—AS #7}5Fe] 5%CO; w7l A 20417 viekslar BAIFE2] stimulations
918 10ug/ml LPSE Y 5%CO, wWig7]olA 44Azb wjFd ¥ °H-thymidine
0.5uCi/wellS #A7}8ke] DNA incorporations A Th 4A17F wlF & cell sample

harvester (Cambridge Technology, MA)® AXE X 31 5ml? scintillation cocktail<



st cpm

e
=2 ~1 O

2%
= 96 well plateel 5l
_ ) = o
, [IL—4+= 48A)17F 3 18] 3 IFN—-r+ 724
o SAS
b ol %

1 o
IL-2, IL—4, INF-r 9] A4S 93 10ug/ml Con—A 100ulE 2}t wellell #H7}8ke] 37°C
5 l

+5}o] liquid scintillation counter (Tri—Carb, Packard, CA)ol A <=
59

X2

o2 YepAt
6) Thl/Th2 type cytokines & 4]
| 4 Bl Fsto] 244

Mouse spleen® & #2]% splenocytes 1x10° cells/100ul
= 93
=70°Ce] sHst Huelth IL-69 TNF-ad =
o]
& oA T

5%CO; BlF7| A vjFste] IL—2+ 2443 5

=0
o=

}\]_zg_q =
A H2]3Fe] ELISA immunoassay WO w2 A=kt
4313l

< A

10ug/ml LPS 100ulE 7+ wellell #A7}3Fe] 37°C, 5%CO.
q

2 0.8% thiobarbituric acid 1.5ml& 7}3F 2= 95°Coll A 1

A}

A
FedE A=Y
7) 7+%2A 9] lipid peroxidation =%
Ohkawa 59 WHE WS LPO-CC kitE Y3t 5%
10% 7+z22 #4o 0.4mlel 8.1% sodium dodecyl sulfate 0.2ml, 20% acetate buffer
(pH 3.5) 1.5mlz} 2Ae] H2o ituric acid 1.
A7 Bk kS A 71T}, 220 A n—butanol : pyridine (15:1) 5.0ml¥} H,O 1mlS A 7}sf
o] 2 A& T 3000rpmoll A 15%-7F YA sle] B M n—butanol : pyridine
HAstel 3 532nmellA 1 FFEE ST o A Feke] 1 S 24 1g
9 malondialdehyde nmole® FAIEEH o] AL percent unito = #3ghsle] A8-3}9ich
29| vitamin E 2o 54
mle] DWel| ¥ anlaste] butylated hydroxytoluene% =i
&3to] vitamin EE FE3 £ 20°ColA
0.5ml methanolol] THA] &3 A1 th C18 column (NovaPak
=g v
L.5ml/min©.2 3}9 o
+  290nm

b=
7 S 1
Bedford, MA)S ©]-&3}o] HPLCA oAl vitamin E¢] 5%2 =439t} mobile phase:
a1, flow rate
fluorescence detector(Millipore)

0.1g9] 7+
98:2% 39

8) 2y
24
pentane, ethanol, sodium dodecyl sulfateE ©]
Azbzsel A A7 0.
Q5
o &g
6.5%0] %Al

methanol:sodium acetate2]
vitamin E9 EEAHE
excitation?} 320nm emission IO = 3}SITH
9) GOT, GOP % ¥z Ade 54
9 Ao 7Fg FQ351A4 2ol= AO B A transaminasedh
43 Ae® GOT(AST), GPT(ALT) F 7HA47F ¢
& o] of ZrAlE7F EFHANE A %‘
A7t ok vtonfe] wel ghAEe] w4

e}
S, =

AL Wl zh

e 4 0 FAE

o] T Fat (HIE Yol T ¥
A Ak webq 87 &e) 5



=5 vt b vk 7 to]l E4Hol A tiabt ddetA @S 4F €8
Ad sxo W37l fEgow el A=NY AFHZ I GOT, GPT, &
FTAHFEE commercial kitsE FY3t] ST

10) PBMCO] b3t ~Eg 2 %74

A o] AL reactive oxygen radicals 52 23 EHo WAL Ao
2 dF 9 Axy izt 249 A4S HAA H. wekA dF FAast 54
st A5 AEEY A3t =4 did FFEE B shr19s €5 vitamin
Ce x=¢ PBMC2 DNA fragmentationeS Z733}7] 8l comet assays 3P 3}
Ak g 4 A NS 1500rpm 2083 AT st A2 e et
& vitamin C =5 £47] 918 HPLCE AH&stH d5+= 1Al PBS
= dEsle] 15mle lymphocyte seperation medium= AF&3e] PBMCE &5}
o] 1-4%10* 5% PBSe| suspensiond}til DWol =< 1% LMPA(low milting
point agarose)E 40CE FA4 3 2 0.25ml LMPAS A& & 0.5mlE slideo] &
F Bt} AT A 587 X3 & 4C dark roomol A 1A]7F 5oF lysis@tt}.

o

ol

=

11) cytotoxic T(Tc) cell®] &4 =A

Tc Al &AL activation ® Tc MXEQ & flow cytometer (FACS)olA
A5k liﬂii}ﬁ}oﬂﬂr. ™M balb/c mouse? splenocytes® e = 1x10°
cells/ml2 8]4%t & FITC 3J33st¥ CD3+/CD8+ FAE A sle] 3047 wh&-oF
T flow cytometerol A A3l cell =5 AA 50007 SHE 7|FsFe] 7t

quadrant®] %= eI

12) MTT assay
AL AT 2 G2 G EA b A WS A% @A
murine macrophage cell line?l RAW 264.7 AX& o]&3}le &QlstSict -4 1
U FEE9 ANEEAS  Zelstr] 98] MTT  assaysS 5335+ t).
MTT(5mg/ml in PBS)&dS welld 50ul® 22 %, 24k 37C, 95% 02, 5%
CO2 wiAl71a, MTT A3k platedl ¥ formazan Z2HES DMSOL3,
570nmel M EFE2 =439

13) In vivo 7&olA vwive] 3+ 7 WA w842 5487t

h) AREE AL



180 g #-%2] & 25789 4% Sprague—Dawley ratg 793 & U5
A7 ZHATE o3 7’\]TE1 AY TAZFA] 1241302 Adges 9 HFEe
3+37C, 55+15% = =H ¥ AMFA AFSEIITH AP 5= 791 & AFSE o

o[o

F AP gAY ARE DHARFPAR), FFE FEFS A

A2
tgom Atzst FaE AdeA g

oo
Olr

W) Fofgs 2 Fojuhy
Caffeic acid 0, 10, 40 mg/kgS corn oilel]l o] 1447 mjd 2 F-5F o

ol
-

AYAIES 19 1314 DY @ Abge] R potel ps)=d

= il = -
R, BEES AFAR T 2 oA AP AT E AET ANAFE Yol
1=
o

7)
T g%, CC T2 14¢ 7& corn oil& 7T
SFal 1495 corn oil o] 3A17F %o CCly & 20% corn oile]l 1.25 mL/kg®] &

2o 7 .‘4 ATEASFA Y. FCL-S 149 7F 10 mg/kg®] caffeic acidE 74 7-F ¢
Skal 1447 59| caffeic acidE 7 7-FofdtaL 343k $o CCls & 20% corn oil
of 1.25 mlL/kge] &Fo= 13 T-Eo3FA 11, FCHTS caffeic acidE 40
mg/kg ATFA ste] #e WHoR CClL 13 Foste] 5AdS 23l (i
1).
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Table 1. Experimental rat groups

NC : Normal control rats
cC : 20% CCly control rats (1.25 mL/kg)
CFL  : Caffeic acid (10 mg/kg), 20% CCly (1.25 mL/kg)

CFH : Caffeic acid (40 mg/kg), 20% CCly (1.25 mL/kg)

=
AYBR BRAL AR AL} TR vhARd] S5
th B F4(Weight gain; @) F7Fe] vhAutele] S4a BRANA A%
=

Ao BEAZ A9)stel dsiedrh,

) AEE 247
149 B3t 5 Mol 2k A, WP, Ak, A, A3 AEse] 7 3

1447t ARt = HE Akt AAF S A2 3,000 rpmell Al 103

¢ dAL FHE53FFo] aspartate transeaminase(GOT), alanine

)
(o,
jabd
M
i)
o

transaminase(GPT), lactate dehydrogenase(LDH), triglyceride(TG), total

Cholesterol(T_CHO) ¢} & &% AgstEAEHS F48A

vh) akst a4

@ Catalase

FreEbA] &4 Aebi 9 spectrophotometric method = #2413} t}.
96 well plate® FHIEHAL, 229 10 pLel 20 mM Hy0.&9 290 L& #H7tate]

7
microplate reader?] kinetic methodE ©]83}o] 3E7F 240 nmoll A &4%=2] WH3l=



SAsLG T FhegEtolal @49 &84S U/mg protein® 2 3HAFSA T},

@ SOD(Superoxide Dismutase)

Superoxide Dismutase &4 Ukeda 2] spectrophotometric method =
EA5FA . 96 well plateE 4] 3}aL, sample?} blank 2 Z+F wellell sample 20 ulL
2 &35kl blank1¥ blank 3 ZF wellol ddH:0 20 pL 2 53} 919 BE welldl
WST—1 &9 (1-(4—indophenyl)—3—(4—nitrophenyl) —5—(2,4—disfulfophenyl)—
2H—tetrazolium, monosodium salt)Z 200 ul & &3 5, blank 29} 3¢l buffer 20
uL A 233831 sample® blank 19 xanthine oxidase €ML 20 ul A H7}sto]
plate mixg+ ¥, 37°C ol Al 20+ ¥HA|7]13L 450 nm oA FFEE SAHAH 573
H &F3FxE=  Fsuperoxide anion radical inhibition rate (%) = {[(Ablank 1 — Ablank
3) — (Asample — Ablank 2)]/ (Ablank 1 — Ablank 3)} x 100; ¢} AAFAS &85}
%= ALFekaL, SOD B4 483k SOD & 0, 3.125, 6.25, 12.5, 25, 50 U/mL
TR AAE xF:FHSE A4Sl U/mg protein2 2 4SS T

@ Glutathione—S—Transferase(GST)

GST &AL Habig ¢ spectrophotometric method & #A13t%ch 96
well platE <H]|3}aL, Dulbecco’s Phosphate Buffered Saline 196 plLeF 200 mM
reduced glutathione 2 pL, 100 mM CDNB &9 2 uL& £33 7124 9S 1319
o}z 20 pleol] 71 &M 180 uLE #H7Fste] 58-7F 340 nmoll A 3 =9 HI=
=A43Att. GST &4%A4-E U/mg protein® & A4S T,

@ Glutathione Peroxidase(GPx)

GPx A& Thomson 59 spectrophotometric method & 418} t}. 96
well platE =03} aL, 22 20 plel 3.5 mM reduced glutathione 120 pl, 2.5 mM
NADPH 20 uL, 0.5 U glutathione reductase 20 uLE 4do] 2z &%} & 30 mM
tert—butyl hydroperoxide 20 pLE #7}sle] ¥Fe-2 F%3bar 583F 340 nmoll 4] GPx
a43A4E U/mg protein® & Al4FaFSI T,

® Glutathione

Glutahion %€ Griffith 59| spectrophotometric method = 413} t},
96 well plateE 4]3}aL, 100 mM Potassium phosphate buffer (pH7.0) 7.54 mL, 6
Unit glutathione reductase 228 uL, 3 mM DTNB 228 yLE Z3}slo] 7|d NS nk=
Aot 2 10 plel =83k 71" H 150 plLE& & =343k & 50 mM NADPH 50 ulL
£ H7beto] Whg& ekl 53 412 nm oA F3 9] WstE AT 24
el GSHES GSH o4& o]8ske] A1bsted umoles/mg protein = LERY
AT,

of
b4
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® Thiobarbituric acid reactive substance(TBARS)

A o] A Hiksle] #e4HE<Q]  thiobarbituric acid reactive
substance (TBARS)¥= A A #itstEo] TBASH whE-3h wjo] FFEE FA3 =
Draper 59| spectrophotometric method® #4133t} 300 3]A41 % Z2Z] M 500 pLol
15% TCA 250 pLE& F7Fske] 1027F @S A7t 4°C, 3000 rpmell A 104
FAAREE S 3 A5 d 500 ubE A 1.5 mL FEE %7 F 0.375% TBAE 500
uL #7rske] & EFsldeh. o) £F9E 100ColA] 30%7F oL, ice Aol A 10+
¥ cooling 3FSATh. 4°C, 3000 rpmell Al 1037+ Al &t & 5o vh& 535 nmell
A F3¥% 57453tk TBARSE MDAXRFEHA S ol &ate] 748kl M/g tissue
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]

itk AW BREAZ AF FAs7] Aol §

ol
%)

ol\

| %
ouseo| A Fel¥ RAW264.7 macrophage cell line® & 3d% &}

- m
_Q_E_ %7(6]'6‘]—04 ]’[1 V]’VO test% E_T:I— %%"8}7‘" —8]'_—111} —8]'04 ]'H VI’Z’[‘O test%

rot
KR O}ﬂ

e DT (A
o
;

09:(1
ol
o
B34
5

7} v yg] FEE9 mouse RAW264.7 macrophage cell linedl A9 9= a3}
A

||\

1) MTT EA test
MTT teste "Ug] FEES EHZ RAW264.7 AL Agd = 2447 74

I3 50 ug/ml MTT Al2FS A Esk & thA] 4A]7F 8 93tal DMSOR A2E &
‘A7 570 nmell A S3 =S SAHsI] F35F T OJH (Hot H20)9 7% 1000
ug/ml o] FEo|ANE =Ao] YERA] ekom Aol dAwn|dd Az ozt

of vl xpo]E WAE A FE3l OJE (80% EtOH)] 75 800 ug/ml o] A&7}

Al zbolE YERA] FRAAIRE 100 ug/ml o] FXolA oF 34% HE Aol A

= ¢4 F AAH(Fig.3-1). WA FF AFES 93 AA sX== 600 ug/ml 744
]

g2 sl

02

0 200 400 600 800 1000
OJE Conc. (ug/ml)

Fig. 3—1. Cytotocixity test of OJ ethanol fraction (OJE) in RAW264.7

macrophage cell line.



2) lipopolysaccharide(LPS) %% RAW264.7 AlEo] A2l TNF—a9] dta <A

3

e

RAW264.7 AXEA A TNF-a &8 d5dde] Ax= o] g5 o). uf
ghA LPSel o&) fX=% TNF-a level Aoz vy 5% (0JE)9 &4
FaY F52 AAE SHolA Fo8 5= 9l TNF—a level & 1A]7F o]F & I
8] T7kste] 12412 AoA 23tE = Ao w2 vewtth o8 3§ TNF-a9 Tﬂl
+ OJES] Aglo] we} sroJEA o= gele 4= A}AT (Fig. 3-2).

3] 600 ug/mle] FEAE A AA level 2 3] EHE= Ao VETH

300
—e—Control
~ —8—100 ug/ml
E 250 | —a—200 ug/mi (—=
Y —6—400 ug/ml e
& 200 [ —=—600 ug/ml &
5 7
@ 150 1
5 4
2
? 100 B D @
E B 74 P
£ 50 // o= —&
0
0 4 8 12 16 20 24
Time (hr)

Fig. 3—2. Effect of OJE on TNF—-a secretion from LPS—stimulated
RAW264.7 macrophage cell line.

A

3) OJEC] PGE: ¢ &d& oA
o =Wk2-S  arachidonic acid =YE  prostaglandins(PGs) .2 HA3kA| 7| =
cyclooxygenase(COX)oll 9J& J&e A W oz oJAX I o). upehs 2
H&=21 PGE; ¢ AL COXe €45 HgAe=m F9E & = WHol7| = st

t}. PGE; ¢ $5E =A3 A3 F2 400 — 600 ug/mlolA oA =4 AAH

RS FAY AT (Fig 3-3).
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Fig. 3-3. Effect of OJE (0—600 wug/ml) on PGE; secretion from
LPS—stimulated RAW264.7 macrophage cell line.

4) OJE 9] COX-2 9] & o#) =4

COXE COX—13 COX—2& FH¥+=d COX—1°] consistent 3}A &4 5= Wk
W1 COX—2& #x¥e 54S v v 53 dsadstors COX-29)
HEo]l Faod A4S oA "ok wEkA B AFelE vuE FEEQ 0JEY]
AT AHE FJsy] Hd8l COX-29 Wdo mAE GFS Flsr] Hsl
western blot ¥} RT—PCRE& &3] 5433t} COX-2 protein FdHS 5
600 ug/ml ¢ F=oA dAES & 4 AL (Fig. 4) mRNAS TAZF%= 600
ug/mlell A AAH= A Q0 & 5 JAT (Fig. 5). oA OJES] &e] HAi
FIFE AL AS5S A F F Ak

3t transcription ¥} translation ©ll

=2 1=

B-actin

OJE (mg/ml) Control - 100 200 400 600

LPS (1 pg/ml)



Fig. 3—4. Effect of OJE on COX—2 oprotein expression in
LPS—stimulated RAW264.7 macrophage cell line. Twenty microgram of
total protein was applied on 12% PAGE.

LPS (1 pg/ml)

Fig. 3-5. Effect of OJE on COX—-2 mRNA expression from
LPS—stimulated RAW264.7 macrophage cell line. RT—PCR was performed
to detect mRNA and amplified DNA was loaded on 1.0% agarose gel and

stained in EtBr.

5) NF—kB ¢ AP—1 transcription factor®] @43 % Az AGAA A &3

%

||\

LPSE H%3 d5HY 5424 & 44 9= TNF-a % IL-1b cytokine
44+ IKKE Sl NF-kB ‘3—2 AP—1 transcription factorg &3} A|7lt}, o] &
g sle transcription factorts U] Fxfe} A& #-83Fe] inducible nitric
oxide synthase (INOS) % COX-2E WdHAA GSHESo st Qo). welhA
2 Ay AE NF-kB % AP-19 COX-2 wdd dig #Ads stz
luciferase® WA= 84 =2€ NF-kB (pNF—kB-luciferase)9t AP-1
(pAP—1—luciferase) plasmidS RAW264.7 A3l transient transfection A7 t}&
BAHEE S5k NF-kB 842 200 ug/ml o] F2 #4387 A&3te] 600
ug/ml =X A AFFor IHEASS HET
2 AP-19] Z¢ Buh o FEYAA ey A=
A¥= OJEZE NF-kB A& A9 AAE AAH COX— 2, 73
dAlsta floem HF AP-1S& FAld SR AZAEAAE $3F +4
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Fig. 3—6. Effect of OJE on NF—kB transcriptional
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LPS—stimulated RAW264.7 macrophage cell line that was

transfected with NF—kB—luciferase plasmid.
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Fig. 3—7. Effect of OJE on AP-—1 transcriptional expression from
LPS—stimulated RAW264.7 macrophage cell line that was

transfected with AP—1—luciferase plasmid.

transiently



6) OJEC] 29]38F [—kBa degradation 24 =4
NF-kB7} @43t =2 7Z9$¢ I[-kBax NF-kBEXFE ®g5o] cytosolic
degradation YL A A Fr}t. =, degradatione] dojdti= A& 1—-kBa unit<

A €] 8 NF—kB (p50/p65) 7F A|E3 S 2 translocation Ho] A2 &L x4ds}
A BE okAEta ok B AFo A= cytosolic [-kBa®] degradation AEE =34

3t NF—kBe] &A3}= support 3t tE. OJE 100 ug/mle] & =0l = LPS A&
NS A9 2Fo)7t glo] degradationo] WHASER O F=o]FE4 02 degradation

o] AAE S western blotel] &8 &<¢l&t9itt (Fig. 3—8).

I-<Ba

B-actin | e o o————

OJE (mg/ml) Control - 100 200 400 600

LPS (1 pg/ml)

Fig. 3—8. Effect of OJE on I—-kBa degradation in LPS—stimulated
RAW264.7 cell line. Western blot was applied to detect I—-kBa and 20ug
of total protein was loaded on 12% PAGE.

. vel &80 a4 Bt

O

D vy 5% (0JE)9 =4 % LDse 274

65FH % ICR mouseZ 7} group & 67Fg]A HA R BEFdle] 5 4 A0
2 AT OJE= e247x% powderE ©]83F4 control(vehecle F<),
lg/kg, 2g/kg, 5g/kg?] F==2 vl 12:00 — 14:00 Atolol group BE A5 &}

ATt dode FoAE sh4 Ftem F 450 AA OJEE AFAHSE Fof3gl
o 55 AMSA 2E5E 255, FE5F 60% 2 YASHA A AR e 12412 1
AO 2 Hte] cycles AHsoz QY. SAYRTS vHAE sdd 3
AE 5o F7198] OJE th2lell saline solution(vehecle) S U= A F+5Fo] &
At 473 A Fo & ASHs 2 7 249 FAME, aeja 54 2w
A Aol U= AE M- Sl AR & AFY HdAE FFeE 4
I Al FEQ 5g/kgollAE o 3 wlE] 9] ICR mouse® AFEEHA] &kth (Fig.
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). Aol Msts BEe A3 oty xpol& HolA] gFgtow 7t A7
zAe] 7/ EF a7k gtk (Table 1). F71279] &4 ors 2@ A3
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Fig. 3—9. The survival rate of ICR mouse fed 1, 2, 5 g/kg OJE by oral
administration for 28 days. None of mice has died with treatment of OJE

for 28 days. The data suggest that OJE has no significant toxicity with
even high concentration.

Table 3—1. Body weight index during OJE administration for

days. There was no significant difference in body weight.

28

gz 1 g/kg 2 glkg 5 g/kg

AT AT o
Intial body weight (g) |29.6 +/— 1.45(28.5 +/— 0.72|28.7 +/— 0.54|28.2 +/— 1.02
Final body weight (g) |32.2 +/— 1.12| 32 +/— 1.2 |31.5 +/— 0.89(29 +/— 1.39
Diet intake(g/d/mouse) |5.48 +/— 0.32(4.96 +/— 0.21|5.04 +/— 0.45|5.5 +/— 0.57




2) F71 =49 A 54
2847 OJEE TEHE 93 3 ether® "lFH A 3 bloodE 435t 94
Fa)3le] S eppendorf tubeol] 8] 3}e] cytokine SHWZIA] —70%0 A BT
stttk 7 24 F71E Zed F PBSOl 33 A2 F A& 5489l (Table
2) 7t B9E Fetow HAsto] Aoy d5nks, FFso] TSl A A
shal ARl #Egste] 758 HESHSIT
Table 3—2. The organ weight of ICR mouse fed OJE for 28 days
2 1 g/kg FAT | 2 gkg FAF | 5 glkg FAT
Spleen 0.126 +/— 0.02]/0.109 +/— 0.01/0.098 +/— 0.01|0.114 +/— 0.03
Kidney 0.213 +/— 0.01]/0.209 +/— 0.02/0.24 +/— 0.01]0.242 +/— 0.01
Liver 1.733 +/— 0.24|1.617 +/— 0.3|1.738 +/— 0.14{1.93 +/— 0.17
Thymus 0.05 +/— 0.01]0.04 +/— 0.02/0.042 +/— 0.02/0.046 +/— 0.02
Heart 0.16 +/— 0.01/0.128 +/— 0.21/0.154 +/— 0.01]0.163 +/— 0.01
Lung 0.138 +/— 0.05/0.157 +/— 0.01/0.155 +/— 0.01|0.187 +/— 0.03
3) 945 &4 cytokinese A
g A 2D s EAsE 467 Y8 0.9% saline solution 0.3 mlol] &
3 A1 71 concanavalin A (ConA, 15 mg/kg)® balb/c mouse (6u1}2]/group) tail

vein o] UFA) FAH 47

post—treatment® T-E3&}o]
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ConA Aol A thxwoll vl ¢F 18.38) Z7}819 3L pre—treatment group? 73
9 oF 3.2v] AR Flste] tiZtel Bl OJEZE % TNF—ag & A&
7t 98-S & 4 vk A TF post—treatment®] A9 OJEQ] A g o Ftol
Hla 2 ztelE& YEhlA FFo R ol 3 Aol EAHIS A9v 3ol of
& Aor dekdn kA OJE: oA oA By aspom oA
(Fig. 3—10). o] 3 A& [L-1b2 A$-= vpz7iA = Yelgt) (Fig. 3—-11). &
olgk 2 EF IFN-r9 =7 oF 10 vl A= sl o3 TNF-ad <
7heb AR A BHo] & Aoz oJAXE=d Thl type cytokine?! IFN-ri Th2
type cytokineg ZAsl= 9
TNF-a9] d% 55 45A7 A
t}. pre—treatment 2] A9 IFN-ro %7

]_
9=t o)Ae ddgFom TNF—a E3F AFEo =z 7443 Aolt) (Fig. 3—12).
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Fig. 3—10. Plasma TNF-—a level from balb/c mouse having ConA—induced
hepatitis with pre— and post—treatment of 5 g/kg OJE
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Fig. 3—11. Plasma IL—1b level from balb/c mouse having ConA—induced
hepatitis with pre— and post—treatment of 5 g/kg OJE
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Fig. 3—12. Plasma TNF-r level from balb/c mouse having ConA—induced
hepatitis with pre— and post—treatment of 5 g/kg OJE
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4) =4 T AE (Tc)e 84 =4
cytotoxic T (Tc) A2 74

2 virusel] Z9H A¥XE MHC class [ o &=
FAS ANFOE FAAZE FAstC] APATIE Bol g GBL s AEolu,
SR 1 ol AUAAY Hrisl AYHAS AT 2sld A 5o R
S FEA7]7| % Stk B Ao A CD3+/CD8+ cytotoxic T A ¥EQ 427 F71=
g 23 ConAs A wolA dizwel 3l oF 54%8% 7t 1S F<l
39 t). pre—treatment ¢ A Tc 7F AAvETE thak A A YERY Te Al*E9
ddo] AR IEHASTS & F AT (Fig. 3—13).
g ! 100% ° = ! 154% ° g e 89% *
: B : B : B
i 3 4 & 3 1 = 3 4
ey S Tavsss S T
Control ConA alone ConA/OJE pre-treatment

Fig. 3—13. CD3+/CD8+ cytotoxic T cell count from balb/c splenocytes by
flow cytometry. Anti—CD3 antibody was labeled with PE and anti—CD8
antibody was labeled with FITC.

5) SOD¢} Catalase®] 374

SOD%} catalasex= @48t G719 stv= Al ] &4 A7 Fad o
& otal ot muE olghE FEE (OJE)& SOD® catalase® €45 S7HA

o 7R v A dEtA = @3 th(Fig. 3-14). ©l A2 OJE7F NF-kB
transcriptional activation 2 golA JFEHATol FAA TdHZA Fosh
I AEE oFd Aoz AARY. jn vitro ol L] AT (A2AFE-ATF) A akst
Ta0 Fgo] Ao HA vehd AS AFAR] Foe o Ao ofAA
R A A4 dAZA mouseol 7)1k —Eroi'é‘}oq A S A % 3
oA e &4 Bl Qe w vt v yErd A

Ir

to
<
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®soD
B CAT

Enzyme activity (U/L)

Control 1 2 5
9/kg

Fig. 3—14. Effect of OJE oral administration on hepatic SOD and
catalase(CAT) activity. a,b; significantly different from control (p<0.05)

6) NK Al2ze] &4 574

in vitro “&ol A NK Ao tidt OJE (600ug/mDe & 24 A e
U ekoktl oAl e NK A9 @43l OJEE #olshA] e =2 =
Atk o]3& NK AEE #H=stA &Astete] A7 dddston A4y = 3s
A st oulx & 9t} (Fig. 3—15).

&0

o

5

4.5 I mPre-treatment
4 | DOPost-treatment

3.5 1
3t
2.5 r
o |
1.5 1

1 L
B I
0 ‘ ‘
Control ConA ConA/OJE 600

Fig.3—15. Effect of OJE on natural killer(NK) cell activity from balb/c

mouse with ConA—induced hepatitis. Treatment and assay was performed

Relative ration to control

In vitro.

- 103 —



=
@
o
=3
=8
S,
I
2.
=
<>
off
8!
rr it
ol

r‘r‘ ~—
=
R
Lo
=
&
]
=]
(9]
Lo
off
H

Lot
2
[>
[m
=&
[>
VR
ro,
ot
=.
s
2.
=
=
lo,
o
B
Ll
12
2
ok
e
32 ©
N

1.2

3 1]

£ J

o 0.8

(=]

° J

0 0.6 -

E J

o 0.4

2

2 J

E 0.2 l

0 - 1 1 1 1
Control 0 1 2 5 (g9/kg OJE)

ConA (1 pg/ml)

Fig. 3—16. Effect of OJE on vitamin E level in liver with ConA—induced
hepatitis

&) hepatic lipid peroxidation

peroxidations A A3 wtg] o
= Ak Gt (Fig. 3—17). o283 A3} hepatic vitamin E<]
22 BAZE A= AR o AZL
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Relative ratio to control

|II[

Control 5 (g/kg OJE)

ConA (1 pg/ml)

Fig. 3—17. Effect of OJE on lipid peroxidation in liver with ConA—induced
hepatitis
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o wue e

i

7}

3 FEE A4 %

HE
ol

D) vug S22XF 28 (CF9 54 9 LDs 24
654 ICR mouseZE ZF group & 67| F-zH9j = —.—Tro}oi T 4 AE o
2 JEslt. 2REXE FEv $AHUXH powderE o] &3kl 1g/kg, 2g/kg,
S5g/kg?] FEZ vwjd 12:00 — 14:00 A}olol] group B = A 1HFoIstt dede
Folg oA gskomn F 45 ZA FE2XE FYE AFHOE FA59]
]

o)
=S
T ASA L= 25 HEE 60% = DA FX AFHoH 1247

-|~
Y
o

2 Ho] cycles AHFoR FFH 517 S
so] U8 F2EEE B3 4l saline solutions FLH AF5HS
453 B TS AeWst 2 4 22 FARS g 54 9 B A
3 3 ARtk AP ARE T A

H1 FEQ bg/kgoll = © 3k migle] ICR mouseX®= AMESFA &kl (Fig.
3—18). 3t Az WstE #zst A3 gixat ) 2folE HolA] gron 7} A7)

zA o FA wF Warh QIlth (Table 3-3). F712A9 &4 g e 2
I z2AA B RE, A5 94 UEA eoka iz} vl Js] A}
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Fig. 3—18. The survival rate of

treatment of chloroform fraction

chloroform  fraction

concentration.

has no

15
Weeks

20 25

30

ICR mouse fed 1, 2, 5 g/kg chloroform

fraction by oral administration for 28 days. None of mice has died with

for 28 days.

significant

toxicity

The data
with

suggest that

even high

Table 3—3. Body weight index during chloroform fraction administration

for 28 days.

1 P

1 gkg 54

2 glkg FAT

5 g/kg
FoF

Intial body weight (g)

30.6 +/— 1.07

29.5 +/- 1.22

31.2 +/- 0.97

29.3 +/— 1.42

Final body weight (g)

34.2 +/- 2.12

33.5 +/— 1.43

33.5 +/- 1.89

32.9 +/— 1.749

Diet intake (g/d/mouse)

5.03 +/— 0.22

5.26 +/— 0.41

5.34 +/— 0.25

5.3 +/— 0.34

* There was no significant difference in body weight.
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Table
28 days

shar A}

=z = Oé

R

ol
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HEF

o

ST,

3—4. The organ weight of ICR mouse fed chloroform fraction for

o e

1 gkg FoIT

2 glkg 5¥9<

5 g/kg AT

Spleen

0.106 +/— 0.01

0.109 +/— 0.01

0.109 +/- 0.01

0.106 +/— 0.02

Kidney

0.224 +/— 0.01

0.219 +/— 0.02

0.22 +/— 0.01

0.22 +/— 0.01

Liver

1.83 +/- 0.31

1.72 +/- 0.21

1.83 +/— 0.17

1.87 +/— 0.13

Thymus

0.05 +/— 0.02

0.05 +/— 0.02

0.052 +/— 0.02

0.056 +/— 0.02

Heart

0.17 +/—= 0.01

0.15 +/— 0.02

0.15 +/— 0.02

0.16 +/— 0.02

Lung

0.14 +/— 0.05

0.16 +/— 0.01

0.17 +/= 0.01

0.18 +/— 0.03

H &) O
w8g

ot ConAE A&t
A A Z T, Wb total ConA # 2] 717FS post—treatment] 739
Zbol Fof7} Eub= A7)l ether®2 vEHAIZL £ S| 5F-31o] bloodE Hslel &
proinflammatory cytokine®] 3}

211—

proinflammatory cytokine?] o3& L
ConA Aol Al djzte] vl&] <F 18.3u) 713}
S7kste] dztel vl FREXE
AN AT post—treatment®] 73
ztol & YER A
Aow dodth wepA FREXE
ahHow oAAXY (Fig. 3—19). o213 A3 IL
Wtk (Fig. 3-20). 5013 A2 €% IFN-r9| &&7}

9 o 3.20] A

e}
T

P

o &

Sg/kg ER22XE

cytokines®] &g 54
1 7k &d4dsts 543871 918l 0.9% saline solution 0.3 mlel]
concanavalin A (ConA, 15 mg/kg)® balb/c mouse (67}&]/group) tail
vein o] dFAdel FHA 4575 FASE HHE FEAIZRAT. OJE = pre
post—treatment® Fi#-3lo] 233} =4 pre—treatment®] %9 5g/kg FREE
ConA Fol A5 AFE 477 &AL post—treatment®] 74--

4
FEelsy] ARse] 85

= H 3] O
T:TT':QG]—E‘
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& S439in
e S =
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Hastdled o] ZS TNF-ad F7Feh A3l #do] s o= o
Thl type cytokine?l IFN—r¥ Th2 type cytokinesS FZAsl= IS
o] AaE 85 IFN-r %% TNF-a9 85 558 deA7e=
g BHrh HXAL ASR oAAZIY. pre—treatment ¢ ¢ [FN-re
dreoR IRHE As <l %l o3l ¥ o E TNF-a E3

o2 7443 Aol (Fig. 3—21).

of iy St
Moo K
N
%0,
N

2
oz
4
AN

o
=

ol

[o

1400

OPre—treatment
1200 0P ost-treatment

1000 |

800 | [

600 |

400 |

Plasma TNF-a (pg/ml)

200 |
0

Control ConA ConA/CF

Fig. 3—19. Plasma TNF—a level from balb/c mouse having ConA—induced

hepatitis with pre— and post—treatment of 5 g/kg chloroform fraction

400
OPre—treatment
= 0P ost—treatment
E 300 | |
=!1]
E ] T
=
o200 t
=
: T
=
= 100 | :
0
Control ConA ConA/CF

Fig. 3—20. Plasma IL—1b level from balb/c mouse having ConA—induced
hepatitis with pre— and post—treatment of 5 g/kg OJE
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Fig. 3—21. Plasma IFN-r level from balb/c mouse having ConA-—induced

hepatitis with pre— and post—treatment of 5 g/kg chloroform fraction

HE AlE cLO} AFEEFSATE Piuke] HE N oligo FE Tkl 2o
ko] A3l 7FAE o] 9103l balb/c mousee] 1 ml/day 28U7F (Y LUL A<
- Fode 249) AT dto] Asety e axE S48 Fol A
ek Ay et o] HAEA Fokow At g

X
[e]

1) g% GPTS GOT level #4]

2447re] mjve] wg o]l Fof= balb/c mouseo A FEAIS YERA] &kt
(Fig. 3—22). Haigt Fogt FolA= GOTe GPTe Fx+= ®Wslrt gl wkd
ConAZ 7S 3k ol GOT9F GPTe FA17F oF 4604 fFodoz
S7Fskth. ConA fried Zhdwtol wivbe] Mool Fols of o]
A e YGER AR Ziget vk @b YERUA] it oA v =
o vg] Hadion wENS AF HA FEAE Al Hasr] wi
2 AZtEr) AR o xo] ATAE %
38 YERHA erstt.
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Control gk olf ConA ConA/wtgz ol

Fig. 3—22. Effect of fermented OJ on plasma GPT and GOT release

from liver with ConA—induced hepatitis

A}

) = vitamin C 5% #4

3 vitamin Co] F= FAFsta WolA A stz AU e 2B
2 FE AR 54T & s o RE sk tiAl® ke o] A A
o] B2 AU A= vitamin EE 545k Wi dFolA = 8442 vitamin C
& 543}

B Aol dwrdelry, B Aol e vt waele] Fr]H A7t
g% vitamin Co] X5 S/MI71E AS & 5 AU (Fig. 3-23). o] AL w1y
=l %MM ze] tha vh i #alEo} AZel ¥ vitamin C =
= skl fFEH A e T S AR AZ4dEdy. S vjvy 2
ool 74 Bge Fal vebe] wEel mgol @ Ao oA w3
ConAE A3 welAs A=k 4hstd ~Ef 29 ggdo=w dF vitamin CY
2R7F FASA dojton] wube] wEe] FPRel: RREAow ishH ~E
A2 AAS Aoz Yew

10;.;
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25

Plasma Vitamin C (mg/dL)

Control Hrgol ConA ConA/gfgol

Fig. 3—23. Effect of fermented OJ on plasma vitamin C level in balb/c

mouse.

3) &= lipid peroxidation &4]

% lipid peroxidatione 7+ge] b= ol wAE = = Aty 2Eg 2
Ao MDA =AHS

AEE AR 4 F e Ax7E "k
LPO-CC kitE &3l g 23 g Foat
ol wla] freld Wb Qldth (Fig. 3—24). ConAS A3k wolAs o=
lipid peroxidation®] 64% Z7}sF Ao = e O™ ConA/Eg o AHToAE
ConARF &3k ol H8] 13% lipid peroxidationo] 7FA3tth o] A& wjvhe] 2
gfo]l AFAQ FAstads vehy] B HxH 98S FYste 4%
o]

o,
1.6 -
1.4 -
1.2 -
1 -
0.8 -
0.6 -
0.4 -
0.2 -
0

Control dig ol ConA ConA/ Hig ol

ol 1= lipid peroxidation®] control

ol

Relative ratio to control

Fig. 3—24. Effect of fermented OJ on plasma lipid peroxidation in
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balb/c mouse

4) PBMC #t3t# 2Egzo] g Aad &4

vk g o] Mgk bdAS SHshy] 9 dFAESC] wHik DNA
damage “1F& comet assay® A3 TE POz ALY wW2E Fog &
ol ZAo] o] AbstA 2EYAE FAHHE T AEE9 DNAZE 3371 5
o] apoptosis A& AXA Hrh webs mve] dgole] Fojg Qg bHAd
ConA ¥l rdelA mve] dgoe] gats Fsivh. mvte] il Ay
ol A= controli ¥} Bl & w] DNA damage & Z}7F YeERUA] ekol 7]7H(24)
BTE s AFdde 5 Axd dEFs AA ¥ Aow vEwt (Fig.
3—25). ConA AHg]i o] A= DNA damage”’} YEY AA|Z2 1<
st 2EH27F S-S & & AT ConA/ZE o] Aol = ConA
Aol Hla] Fdadts A YEHAAR TAA Fo8S UElA ol 1
] daole] AGRolrt E4 5 MxY dEde #HosA &ge AS g9l
Edey

20
18 -
16 -
14 -
12 -
10 -

Mean tail moment

o N B2 O O
1

Control Hi g o ConA ConA/&gd

Fig. 3—25. Effect of fermented OJ on DNA damage in PBMC. DNA

damage was measured by mean tail moment using the slide comet assay.

wl, wye] A ARl caffeic acid®t coumaric acid, lamivudin, interferon—r =}

o HeE Hal

A 24 FE A Y vyg]e] 7t A A AR-o 2 A caffeic acid® 21y
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Aok, sFAHE vy o= coumaric acidE XS] ofg] AHEo] EgHow zgdl
7vsAdol ok wula] B A Fo| A= caffeic acid®t coumaric acid, lamivudin(BE
AAEANE A Aste] Fsazrr de A dqdFEE FAssit. 2ge

=

balb/c mouse?] spleen® Z5-E] primary splenocytes= W= in vitro 2ol A Al
55 AR 24 A At 95 #HH cytokinesd THES ATt (Fig.
3-26). A8 A3 ConAE A3 oA caffeic acid®} coumaric acidE 2|3+ 7
$ TNF—a ¢} IL—1b9] 5X7} caffeic acid?t A28k ool H]&] fFeldoz iy
RS & F Atk o] AL caffeic acid 7F #lvE] & wiye] gl

AW coumaric acid®= FAldl ZHEste] FeadE vl 5 des &

th AR lamivuding A2 $ 749+ caffeic acid®} A At % s adrt
UERA] ekt o] A lamivuding] #ZHg-o] BE 7tgulolejso] o

sk 71%e] O3] WA 7] witol] . Aol = BREIEY wpolel A~ Rdlo] ojdl
ConAZ ¥ A4 lamivudin®e] A7t yepuA] & 2o

. SAT Hie FEole] A9 BY vl se] AAAE oldsts mI)

AN Al 1 AF-ATe] Aopel] WS & wf &5 BY k) vhole]s HElE o]
&8I & A9 lamivudinate] Fsadt £33 e AR Jddy.

500

450
400 - MIL-1b

350 1 ®TNF-a
300
250 | ConA (1 ug/ml)

200 - ' |
150 -
100 -

50 -

Proinflammatory cytokine level (pg/ml)

Fig. 3—26. Effect of co—treatment of caffeic acid (CA) with coumaric
acid and lamivudin in combination on proinflammatory cytokine release

from primary splenocytes of balb/c mouse
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ah, W $-8889 i vivo S4%7}

Caffeic acid® =4S H7ist dFe 554 ¥W3= %=7] &5 A (initial
Wt(g) et HF w5 Al(final Wt(g)), #5357 weight gain(g)) oA Zha-2] 2ol
7} Ak e AEES BE 100%E HolFo] caffeic acidE 40 mg/kg/day 7FA]

1
0] A & i SEFRde #3AS  A/MTH(Table 5).

Table 5. Survival rates of experimental rats

Dose
Group No. of mice No. of survival Survival rate (%)
(mg/kg, day)
NC . 6 6 100
CcC . 6 6 100
CFL 10 6 6 100
CFH 40 6 6 100

Each value represents the mean = SD of six rats.

NC: Normal control rats, CC: CCls control rats, CFL: Rats treated with caffeic
acid (10 mg/kg) before the CCly—administration, CFH: Rats treated with caffeic
acid (40 mg/kg) before the CCly—administration

Ab wle) 848 i vivo 205 AN &3

HAAdF==2AM 105" Sprague—Dawleyd 7 fHAE 9 6vH
control(8A), CCluthZ++, CFL(caffeic acid 10 mg/kg/day), CFH(caffeic acid
40 mg/kg/day) o2 o]l 257ke] 2 A ARSI CFL, CFH &
caffeic acidE 19 134 1443F A-Fo] sk3laL, vpAe} Fo] F 32314 CFL,
CFH, CCly &2 20% CCLE kg & 1.25 mL #4933, A% 23+£37C,

12413 JAFoIo A EE2olsh B FR8 FRAL, AT 728 Y5

o] 24t on, F7)= CCL Fol T 24X 7kR]o] 5
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Astel ARsch. ABER] AFAE Table 334 gom, AP713h 257
o AFFE 7%
=gstgom,

Apol 2 wolA ghgt.

Table 6. Body weight, liver weight, and kidney weight of experimental rats

) ) . Kidney (L) Kidney (R)
Group Body weight (g) Liver weight (g)

weight (g) weight (g)

NC  314.20 + 21.84° 13.82 + 2.11°  1.11 + 0.12°  1.13 £ 0.08°
cC  308.11 + 18.76° 12.46 + 1.16°  1.09 + 0.09° 1.13 + 0.09
CFL  320.45 + 11.24° 13.19 £ 0.90*  1.16 + 0.06°  1.20 £ 0.07°

CFH 309.45 £ 15.65° 12.17 + 1.18" 1.04 £ 0.07° 1.07 £ 0.03°

Each value represents the mean = SD of six rats. Different letters on the value
are statistically different by Ducan's multiple range test (p < 0.05)

NC: Normal control rats, CC: CCls control rats, CFL: Rats treated with caffeic
acid (10 mg/kg) before the CCly—administration, CFH: Rats treated with caffeic
acid (40 mg/kg) before the CCly—administration

- -
HMo KA HRE Arjste] bAoA FALZ]E o] &3ko] A FH TN
t}h AFHE AN WAL o|A 2447 WA F 3000 rpm oA 20E37F GAlEE

S Rt Balg gy st 412 commercial assay kitE

ol g&ate] wABHtE GOT9 GPT &A& CCL tixwelA] &9k, ve L5
oA Apel7h IATE AMIsterAE f = Qe GOTeF GPT
A3FE YeEbY, mlve] Faiditl caffeic acidg AAFo=

= ¢ 4 AT (Table 7). LDL

ZH2HE, F FU2HE, FAAZLS caffeic acid FoJwol A W HEFS WSl

t}H(Table 8).

s

ol
28
2
Y
ol

o
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Table 7. Levels of alanine phosphotase (ALP), glutamic oxaloacetic
transaminase (GOT), glutamic pyruvic transminase (GPT) in

experimental rats

Group ALP (K—A) GOT (Karmen/mL) GPT (Karmen/mL)
NC 38.31 + 5.47° 108.56 + 16.87° 32.08 + 6.01°
cC 33.64 + 3.32° 156.14 + 22.98° 65.89 + 8.17"
CFL 39.65 + 4.56° 117.49 + 6.97° 29.15 + 3.63°
CFH 38.12 + 5.64° 113.53 £ 14.40° 34.53 £ 15.53°

Each value represents the mean = SD of six rats. Different letters on the value
are statistically different by Ducan's multiple range test (p < 0.05)

NC: Normal control rats, CC: CCls control rats, CFL: Rats treated with caffeic
acid (10 mg/kg) before the CCly—administration, CFH: Rats treated with caffeic
acid (40 mg/kg) before the CCly—administration

Table 8. Levels of low density lipoprotein (LDL), high density lipoprotein
(HDL), total cholesterol (TCHO), and triacyl glycerol (TG) in

experimental rats

Group LDL HDL TCHO TG

NC 97.20 £ 14.70* 20.25 £ 2.47* 151.78 + 13.09* 126.21 £ 51.51°
CcC 95.84 + 24.47* 2219 + 513" 150.51 + 21.41* 184.05 + 11.82"
CFL 33.27 + 577" 21.62 + 1.46° 87.36 + 7.03" 147.52 + 39.43°

CFH 40.27 + 10.55" 20.72 + 6.26° 85.03 + 6.94" 132.60 + 33.48"

Each value represents the mean * SD of six rats. Different letters on the value
are statistically different by Ducan's multiple range test (p < 0.05)

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic
acid (10 mg/kg) before the CCly—administration, CFH: Rats treated with caffeic
acid (40 mg/kg) before the CCli—administration
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WYTH(Table 9, Fig. 3—27). o] Ax= wjv}a] ZHE E 9 caffeic acide 7+ 7% 7l

4 EATE 98 AN

~

Table 9. Effects of -caffeic acid pretreatment on CCls—induced liver

damage in rats.

Groups
Parameter CCL—CA  CClLi—CA
Grades Control CCly
(10 mg/kg) (40 mg/kg)
- 6 0 1 3
Hepatocyte
degeneration/necrosis + 0 0 3 3
++ 0 3 2 0
+++ 0 3 0 0
- 6 0 2 5
Fatty change
+ 0 2 4 1
++ 0 4 0 0
- 6 1 5 6
Inflammatory cell
infiltration + 0 4 1 0
++ 0 1 0 0
Sinusoidal dilatation N 6 2 4 6
+ 0 4 2 0

Grades are as follows: — (normal), + (mild), ++ (moderate), and +++ (severe).
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Fig. 3—27. Representative photographs of liver sections from the control (A),
CCls (B), and CCls—caffeic acid (40 mg/kg) groups stained with hematoxylin &
eosin.

(A) a control rat, showing normal appearance. (B) a CCly treated rat, showing extensive
necrosis around central vein region, moderate fatty change and mild inflammatory cell
infiltration. (C) a CCly—caffeic acid (40 mg/kg) treated rat, showing mild hepatocyte

necrosis and fatty change.
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4) kA 2E 2 oA g

olr
||\

B S AEete] AR A Gl Ao s AAGa, A
S A% 5 5ol ZA Ze -70Co Bt ¥ By 9d 1
Mgz o PBSE 78t Teflon homogenizerZ w38} 3t & A3}y, 23
Alge] gud RS Bradford WHoR ZA4h AE8te AL microsomal

mixed function oxidase®] 23} trichloromethyl radical(eCCls) 2 Z 3tz o] o] A
o] endoplasmic reticulum %2 AXx=3} Fe AA| o] A E doHA IF &4
op7] A7l Aem dHA dvh. aPBERE vyy FEEY 4RSI caffeic
acid& AAYFo=M APAsterie] F5280] b A A ofEA e
A #rbsl AdS Sal HEsk] Bkt

7}) Catalase

Catalasex= tF3t9] x4 o] &A= peroxisomeo Al Hy0:5 T4 9
H.0.2 3FAA %A &4 dlolsts @37 9om,  catalase A4S
commercial assay kitE ©]8&3}o] catalase &ARE T olgE H,0, 9F
colorimetric ' o= SAGUY. a4 E= 18 st 1
A 7= anel oz wASSIT. 1Fell A9 catalase ST
bl vkel o] CClL tixwto] Aol mls frofsiA @& &4ds 1ol slo=w

‘JrE}M—Jq ol CCly =A°] catalaseZd S AsgS oujsc}t, 18y caffeic

acid= 3 T (CFt) ol A 9] catalase A2 AAlw3F 723k 2folS Holx| ¢
AL, 23]?4 gAdo] ¥ EolHSS & 7 Uk ol Ad A HerE

ko™ (Fig. 3—29), wpgbA] caffeic acid T+ CCly Aol 23k catalase &4

A2 ARASS & 5 AN

2
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Fig. 3—28. Effects of caffeic acid (CA) on the hepatic catalase activity in
CCls—induced rat liver.

Each value represents the mean £ SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCls control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCls—administration

mmole/min/mg protein
N

NC CC CFL CFH

Fig. 3—29. Effects of caffeic acid (CA) on the catalase activity in
CCly—induced rat kidney.

Each value represents the mean = SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCls control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCli—administration

- 120 —



) Superoxide Dismutase

SOD+= 0.7F &k 79 AAE Wolso E47 AkslE superoxide anion
radical® hydrogen peroxide® HA3ZA]7]= O 27 aAoltf. SODe &AL
SOD determination assay kit o]-&3le] A3 T 1+ ZF A SOD A==
SAste] Byl CCl tiz=ell A 2] SOD /o] the ol Hste] fofshA stghe
=, CCly ¢ caffeic acid & =7 Ag odAe CClL Hxa Boe 2 &
S Yebdllow, v rte WdthH(Fig. 3-30). A1 A A= CClL tHxTe
SOD &/de] t& ol Hlgte] FoatA weker, b& & tel= Foart /1
At (Fig. 3—31). whebA] caffeic acid F17} CCly = Q1% 3, A17elA 2] SOD &

A AHNE ol= AR AANAL & 5

2

|
o

—_—

Inhibition Rate(%)

NC cC CFL CFH

Fig. 3—30. Effects of caffeic acid (CA) on the hepatic superoxide
dismutase (SOD) activity in CCls—induced rat liver.

Each value represents the mean £ SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCly,—administration

- 121 -



90
85 -
80 -

a
a b a
75
70
65 |-
60 |-
55
50 |-
as
40 : : : ‘
NC cc CFL CFH

Fig. 3—31. Effects of caffeic acid (CA) on the superoxide dismutase
(SOD) activity in CCly—induced rat kidney.

Each value represents the mean = SD of six rats. Different letters above the bar are

Inhibition Rate(%%

statistically different by Ducan's multiple range test (p < 0.05).
NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCly;—administration

t}) Glutathione—S—transferase

GST #Ae #AstEl %7 20 ul °] DPBS(Dulbecco's Phosphate
Buffered Saline), 200 mM Glutathione, 100 mM CDNB & 98:1:1% &33 A&
180 uL & ¥l 1% AR 1083+ vh&3 340 nmollA 433t 2494

S 180 a4 @A (mg)o] A E 2,4—dinitrobenzene —glutathione &) #2}3-37

=
CCl & FoJ3 o AL =A3F Aol7l F o), AAHoz At
319t (Figs. 3—32, 3—33). 18} CCl, tlx9 gL b2 73 vwste] §9
ShAl Wk om, o] caffeic acid®] A&7} CCly o &3t &Ade #AAE st

Ak 2 % 9k
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Fig. 3-32. Effects of caffeic acid (CA) on the hepatic
glutathione—S—transferase (GST) activity in CCly—induced rat liver.

Each value represents the mean £ SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCly,—administration

ab a
5 |
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Fig. 3—33. Effects of caffeic acid (CA) on the glutathione—S—transferase
(GST) activity in CCly—induced in rat kidney.

Each value represents the mean * SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCl;—administration
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2}) Glutathione Peroxidase
GpxtT selenium(Se)S g3t E4rsAl aAh=2A] Ao A4 NADP+
Az A 2 skl GSH & 4Fstd GSSG ¢ aeja 71ep #abskeS A S
© WS SvistreA Ao Hikstd E44S UAeta A4 55 dlSee &
ot} Gpx FHAE commercial assay kitE o]&3Fo] ZASFTE Gpx assay
buffer 890 ulL ¢ NADPH assay reagent 50 ul ©l] sample 50 uL & ¥ ¥
t—Bu—OOH 10 uL Fate WkgA17]5 340 nm oA 10% Ao R 6 43}
Aot @24 FAL 187 1 umole? oxidized NADPHE A= @49 oo
etttk 235 B Ao A= 2 5 ol YA YERUA] skl
L, CCL, tizxwoll A L &Aool v A Bk b 22 oAM= CCl tx 9]
=740 Gpx A4S AdllFs & F AN, caffeic
Agste] & dolA = CCL S 9% Gpx &4 A
95 YER A H(Figs. 3—34, 3-35)

gado]l folshAl ol CCly
acid & AAE S H CCLE
7t gllon, 23|y AR =& &4

CFH

30
25
20
15
10
CccC CFL

unole/min/rg protein

NC

Each value represents the mean £ SD of six rats. Different letters above the bar are

Effects of caffeic acid (CA) on the hepatic glutathione

Fig. 3-34

peroxidase (GPx) activity in CCly—induced rat liver

statistically different by Ducan's multiple range test (p < 0.05)
NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCls—administration
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Fig. 3-35. Effects of caffeic acid (CA) on the glutathione peroxide
(GPx) activity in CCly—induced rat kidney.

Each value represents the mean = SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)
before the CCly—administration

u}) Glutathione

GSHE 23e] Ashd Azéel ma wolase
Az Ags A A3 :
A3t AEL7)5S Fete Fad Edolvk. =& U GSHY %S =A3 Ax
CCly oM = & 7
caffeic acid®] A=]glo] 93] GSH o] AALI GAFSF =307 Z7lsl= Ao

2 3ol w A vk(Figs. 3—36, 3—37).
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Fig. 36. Effects of caffeic acid (CA) on the hepatic glutathione (GSH)
concentration in CCly—induced rat liver.

Each value represents the mean = SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)
before the CCly—administration
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Fig. 3-37. Effects of caffeic acid (CA) on the glutathione (GSH)
concentration in CCls—induced rat kidney.

Each value represents the mean £ SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCli—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCls—administration

H}) Malondealdehyde

A A s = AW 4Ee 4 &Aoo ® Q3 free radicals ALl 7 2
ghabsl wlo] FEe] AR Qs dojutt. A &Ikl 4 == malondealdehyde 2]
oFS- thibarbituric acid® H|MAZEsIE= HHHS o] &t =AUt =2 U
MDA %<& A Ay CCl tizxwe] v w53 nlaste] MDA 4] Z7}
st Ads YEWlen, caffeic acide] dAglel ©3] MDA o] A& A
g FEo R FAdhe A oR FRIFATH(Figs. 3—38, 3—39). ol th& A @A 9}

A= caffeic acid®] A7} 2bshA 4ol digh Wolaart &2 AlAS

S
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Fig. 3—38. Effects of caffeic acid (CA) on the hepatic malondealdehyde

nmole/mg protein

(MDA) concentration in CCls—induced rat liver.

Each value represents the mean = SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCli—administration

nmole/mg protein

NC cc CFL CFH

Fig. 3—39. Effects of caffeic acid (CA) on the malondealdehyde (MDA)
concentration in CCly—induced rat kidney.

Each value represents the mean £ SD of six rats. Different letters above the bar are
statistically different by Ducan's multiple range test (p < 0.05).

NC: Normal control rats, CC: CCly control rats, CFL: Rats treated with caffeic acid (10
mg/kg) before the CCly—administration, CFH: Rats treated with caffeic acid (40 mg/kg)

before the CCly,—administration
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1. A4}
nuygl S o] g3k )5 A A EQ AnE do] FHodAEME 7TAHE

g o S3katE % 7l AEeR SAlE ovlsta o B3 dA A=
F s f

Aol JAS Aol P P

M J=H EHE stal dloen 5 Azt Fsow viAl" ey

AEsE Aol " Aot
shEh R
AdA], oW, A5x4, ¥ Ethanol Extract of OJ (Oenanthe
javanica) Controls Apoptotic Process by Regulating Blc—2 Family
Expression in HBV—Infected HepG2 Cell Line 2006 3+=-A1Z 31813 A]73%}
St 3]

s, A, F@", ojgwl, f7Aw], ¥4 In vitro Antioxidative
Effects of Ethanolic Extract from Oenanthe javanica DC 2006 3t= 2]
3t3] A|732F ]3]

CHEAR, Ae-l, A, ol g, 77w, W Hepatoprotective Effects of
Caffeic Acid from Oenanthe javanica DC 2006 Annual Meeting and
International Symposium

. Choi HJ, Hwang KT, Lee JM, Kim KM, Park CS, Jun WJ Antioxidative Effects
of Oenanthe Javanica DC. in HepG2 Cells 2007 Annual Meeting and
International Symposium 2007. 6. 22

. Choi HJ, Park JJ, You YH, Hwang KT, Lee JM, Kim KM, Park CS, Jun WJ

Protective Effects of Caffeic Acid Isolated from Oenanthe Javanica DC. in

Rats Treated with CCly 2007 International Symposium and Annual

Meeting 2007. 10. 18
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extract of Oenanthe javanica modulates inflammtory response by inhibiting
NF—kB mediated cyclooxygenase—2 expression in RAW 264.7 macrophage.
Food Science and Biotechnology 15(2): 303—307(2006)

2. ol gl A, AdA, HEH, 743, FAE, o|¥H A4 Effects of
Oenanthe javanica on Transcriptional Regulation of COX—2 by Inhibiting

Translocation of p65 Subunit in LPS—Stimulated Murine Peritoneal

Macrophage. Food Science and Biotechnology 15(6): 975—979(2006)

. 53 &4

- 531&9Y¥3E 10-2008-0034386 #-5-71, wha, o] W, A9 HIA, FF
3] EvyoA HAE B 9 EA oW 258 e ZHeAks FEd e
Wl g ol & X3tk Ve AAAFAFE 2008, 4. 14

2. 48449
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o} AG7IsE MAAZIAL 7)s B EfS Frhkal ol@ d® o] Diabetes
Care(2008; 31: 648—654)¢] Wx T} A3 71712 4do|n] 2Aalel] Solgls whmz
2 AT lkg T 0.8g. tIF& AT T2 @ 35%, dF @ 35%, UlF
ol9]e] &4 Wil 30%0]a, RS TEA T 70%, AEA @ 30%=
TAYT. 1 A, diF 9e Hoy F&A A (g e dFH ) gz
¢ sk —18 vs +11mg/dL, P=0.03), @HFZ e 28l S(—-23 vs +10mg/dL,
P=0.01), LDL FF#2~H=(-20 vs +6 mg/dL, P=0.01), A A"(-24 vs —5mg/dL,
P=0.01)¢] 5 folatA Srobdar mak gl whe AAFH e gizare] vls] 9%
CubeAd WA= frojsiAl St At (P=0.02) 3L Hilstith

5]Hw 4= 9ltf= A3E  PLoS ONE (2007; 2: el1372)0f izt
AstE 3 5A7]=dE ol e HHdA YEYE collagene] HAE4 S §loll=
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Ethanol Extract of Oenanthe javanica Modulates Inflammatory
Response by Inhibiting NF-xB Mediated Cyclooxygenase-2 Expression

in RAW 264.7 Macrophage

Jennpmin Lee, Nampso Kiny', Danp-Hyeek Cha®, Min-Voesg Chasg™, Kuon-Tack Hunng. B8 Kim,

Wen]in Jun™, sed Chang-Soo Park'®

Dhwermaeat af Fossd d i, Voo Unberany, Lo S06-524, Kano

" Dleporioper gf Patkodogy, ¢ L A I

Lo S, Dracogia 307740, Nodw

Deprarvemion o Doverviil Weskirine. ©donaser Nodvonal Lnrerein: Sakio Sohoet Ghnan S20-700, Ko
| Phrveor of Poa ok "|'|,l|'.r.lr|:-\.-||_ Chnonam 'hnu.p'l' vazrudy (hravpm ST, Rowr

"o B £ e U A &

u SLTTT, Rivmse

Efines of Mivonis jorvavina cthamed eutmmet (DUES un soctear Gacisis B (SF- s Baediaued snllammmorny mosorkan

Abmiracn
i AW Ira

| ThF-a) and prostagharalan I5 |P'|:|E 5]
wupresm o ovckoon

afdy won el The (HE desc<fependedlly BRbeS seoremon ol R s [k

-mdpudtd: {LPEmelmel RADY 264 T celbe aral bladced LES-mduced

: bk [0 05 Edlieieons of =B and asvaor penien-| L.'.P I'|
acirriom, <ot -:rl'l:lsF e um ur WF-xB and AP0 gones by bat iForaie

srmuddad mtivalams of WE-£H and AR were dgnilicantly biocked by SR and

ner actriy wore ceammed, The LPS-
gl of QUE, mdh—nalhu LHE

ni?lqd.h pere cuprockn Butugh e Than e signaling pamasay. Camali o o |

, Exdicath
inllstion of LPS-shrmaikied

il e micclesr marshcaion of piY wis niiscd by
2 axprestion By DHE b5 dis 1o jis mivbinon al hf-‘fﬁ aeivalion by b

iepgradabain, which iy be siechani i kb of ini-nlammpaen affpes of (UL
Brperds; sl jmays, 0E, MF-ol, ORI, mdlansisation, [

Inlraduciion

Prostzglanding ko Pkl gemenind from arschidomic acid
thromggh  cyclocoygenese (COX) pathwmy s @ major
mediane in the regulution of indlameaton and immune
tancticm f | The Suerplay terween PGE; and other local
taenies, Ineloding Irflammanory cvokines. is likely o
infuenes e owesne: of afemmaory ad imewne
i meny celluler symese. The COX. which

hlih FER T P i& the rue-Emifing egyme in
prosaghndin - production.  These | mancly
coignsive COX-1 and inducibbe OOX-2, orginne from
v distines peres, e ane srucmmlly conserved 12, 53
The U1 wmrves as & constivee euryme resporsshle
for prosaglandin syeihesis en & crmiial for fluid and
-:h:lml:.u heinismse, n|: 3cid sexrenion, sl pleelet
wn. while COX-2 k& noduced by Ilhrm‘f
ubi such as mmor rrnm:uh factora (TP} and

varochande (1LP%) 141

refsive resech during the las few years has shown

e o il amimeany meedire their eflects theough
Eﬂml‘.nrﬂjlﬂ.ﬂhﬂtﬂ*ﬂfﬂh‘ﬂ-[ﬂFﬁﬂrﬂd that mos
ant-inflmmsony agoks sppres Ml aoivaton. A
wn of MF-EB e Besn reoanly repomad o aenmlly
perbigipaile i the Inoeariplion] adivalion of D0X-T gene
mduced by imkerkeakim ILEE TMF-@ and LPS 15-T)
Furthermaene, the LPS-indiced sctivation of the COX-]

Loy mabor Tolt B3-A2-Z00EE 14 Fan H2A0-10 50000
Forva i abriesd 54 T dmamnot
Hecened ko W, 2804, socopied March 21 SR

F‘wamummhi. 1he imhibimor ki
{R-kA) kinase {IKEK), which :i.ph':d'lcd v cambyees -l
pEnaphoevbition, lswed by il -ueg:rnimm md the
mdweipanl WF-of tuder mnskoation, leading o to
stipdilin of B cai-ciatg o1 elenetl-medined massenp-
ties (EL In mreeeniphaies, BF-« R, i oooperation will othe
Irmseripdinel Fackdes, coonlimales: ihe o jinsgion of
rebied 1o inflammatis process such as THF-a, sducibe
nikic ootk eymihase (INCISE el CU0-2 (91

Chrnamiie frvmics, winbellifizne, has B widdy wsed
i maxiomial el m China, RBapar, and Ko &6 mei-
menks of jadice, hypestensen, and palydijia deeases
o oy pes AlEnugh (15 effect on Smi-perosidsmen in
hquatie Tigspe wis vy feesmly nepermed, Hile infsmsion
is availehle ahout The effiser of 14 i it on
tnilamimatony procese of how the puative inechanism
riight irvove the Fsativaton of NF-xB. The swnillcue
il i pregsaisilitien Tl us W explone e effieo ol ahanal
exll 0l 7 foiseice ([THED ot infhianmaney wadices sikch
a3 MF-kH irsctivaged, kB degradation, and DOX-2
muliagion in LPE-stimukied RAW 2647 macroplape oi
Enc

Mlozerials and Mctheds

and extraction O pblamed  from
el O | Jeollanamide, Boreah was aurhestionsd
by D, Wimems Dy 0 Chosnn Mathesd Usiverdry, snd
e woncher ppecimien was depeitnld a) the siing isling
Thiad o3 greairn wis eximcied with 0 volomes of BRG
elhrnd] and Theial The @ik wie cvgpmidol el

ek

- 142 -



Food Sci. Biotechnol. Vol. 13, No. 6, pp. 975 ~ 979 (2006} .
Food Science

ai Biotechnology

B The Kemar Sosier of Faod Seivaee ad Teehroiogy

Effects of Oenanthe javanica on Transcriptional Regulation of COX-2 by
Inhibiting Translocation of p65 Subunit in LPS-Stimulated Murine
Peritoneal Macrophages
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Chang-Soo Park’, and Woojin Jun™*
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Abstract  The extracts of Qenanthe javanica were evaluated for their effects on the expression of cyclooxygenase-2 (COX-
2), which is mediated by the translocation of the p65 subunit into the nucleus. Fractions of ethyl acetate and chloroform from
80% cthanol extracts of 0. favanica exhibited inhibitory effects on the secretion of tumor necrosis factor-cr (TNF-0) from
lipopolysaccharide (LPS)-stimulated petitoneal macrophages; however, the aqueous- and hexane-fractions showed no
significant effect. The ethyl acstate- and chiorpform-fractions also reduced the COX-2 enzyme levels after 24-hr treatment.
RT-PCR showed that the mRNA levels of COX-2 decreased following treatment with these fractions, suggesting that COX-2
expression is transcriptionally regulated by these extracts, We examined the effects of the chloroform- and ethyl acetate-
fractions on the cytosolic activation of nuclear factor-«B (NF-«B, p65 subunit) and on the degradation of inhibitor-«xBa (I-
«Bu) in order to determine the mechanism o COX-2 regulation. The LPS-stimulated activation of the p63 subupit was
sigmificantly blocked upon the addition of 50 pg/mL of these fractions, and the cytosolic [-«Bo. degradation process was
simultaneously inhibited. These findings suggest that the inhibition of COX-2 expression by the ethyl acetate-and chloroform-
fractions may result from the mhibition of p63 translocation by blocking the degradation of [-kBa; this may be the mechanistic

basis for the anti-inflammatory effects of O. javanica.

Keywords: Oenanthe javanica, NF-KB, p65 subunit, COX-2, [kB, TNF-o

Introduction

The expression of inducible cycloogygenase-2 (COX-2), a
key enzyme in prostaglandin (PG) biosynthesis, is known
to be upregulated in acute/chronic nflammatory diseases,
transformed cells, and malignant tissues of lung or
colorectal cancer (1-3). Aspirin {acetylsalicylic acid), one
of the most commonly used non-steroidal anti-infla-
mmatory drugs (NSAIDs), exerts its anti-inflammatory
effects by mhibiting COX activity. It has been reported
that the significant reductions in the risk of certain cancer
development found to be assoclated with NSAID
freatment may be related to decreases in COX-2
expression and subsequent PG production (4). COX,
which exists as two isoforms, is the rate-limiting enzyme
in PG production. These isoforms, constitutive COX-1 and
inducible COX-2, originate from two distinct genes but are
structurally conserved (5. 6). COX-1 serves as a
constitutive enzyme responsible for PG synthesis and it is
essenfial for maintaining fluid and electrolyte homeostasis,
gastric acid secretion, and platelet aggregation. COX-2
activation is induced by several stimuli, including tumor
promoters, growth factors, tumor necrosis factor-o. (TNF-

*Corresponding author: Tel: §2-62- 530-1337; Fax: §2-31-780-0226
E-maik wiun@echornarn, ac. kr
Reccived September 19, 2006; accepted October 30, 2006

), and lipopolysaccharide (LPS) (7).

Nuclear factor«B (NF-«B), the key molecule in the
inflammatory response, 13 a generic term for a dimeric
transcription factor that fs formed by the dimerization of
proteins in the Rel family (8). NF-kB exerts its activity by
regulating the expression of genes that encode mflammatory
cyvtokines, adhesion molecules, chemokines, growth factors,
and Inducible enzymes, such as COX-2 and inducible
mitric oxide synthase (INOS). The activation of NF«B is
ngually inhibited in the cytaplasm via its association with
an endogenous inhibitory protein, I-xB (an inhibitor of
NF-xB). Upon I-xB kinase (IKK) or mitogen-activated
protein kinase (MAPK) activation, I-xB undergoes
phosphorylation and degradation in the cytoplasm. This
facilitates the release of the p635 subunit from the NF-xB
complex, allowing p65 to move to the nucleus of the cell
where it binds to the 10-base pair consensus site fn DNA
promoter Tegions and subsequently induces transcription
(9). In macrophages, NF-kB cooperates with other mans-
cription factors o coordinate the expression of genes
related to the inflammatory response such as TNT-o,
INOS, and COX-2 (3).

Currently, there is a swong inrerest in the development
of new anti-inflammatory agents that regulate NF-xB
activation and COX-2 expression from plants used in
traditional medicine. Oenanthe javanica (dropwort) has
been widely used as a medicinal thod for the wreatment of
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Antioxidant Effects in Various Extracts from Ognanthe
Javanica .
Heejung Chot’, Kwontack Hwang, Jeongmin Lee!, Kyungmi
Kim®, and Woojin Jun. .
Dept, of Food and Nutrition, Chonnam National University,
]DepL of Food and Nutrition, Nantbu University, *Dept. of
Biofood Technology, Ganggyeong Biopolytechnic Callege
The water celery, Oenanthe Jovanica DC is & perennidl herD
which mostly grows on a damp ground or & streamside
From ancient times, the water celery has widely been usetd
for food or medicine. Recently, studies on the ater celery
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Characterization of Antioxidant Potential of s Aqueous Extract
and Its Fractions of Artemisia cepillaries

Jung-Hee Hong and In-Seon Lee The Conter Jor Traditional Microorganisnt
Resotirces, Ketmpng University, Hyo-Joo Lee and Min-A Hong Dept. of Foon
Seience and Technology, Keingung University

The antioxidant potontial of 2 aqueous extract of Artemisia capillaries and its
diffeent fractions was investigated vsing different reactive oxygen species,
pitric oxide and lipid pervxidation assays, Higher superoxide scavenging values
were reported for the chloroforn and ethyl acetate fractions and their ICsp
values were 7.16 and 8.9 pg/ml, Tespectively. Hydroxyl radical scavenging
activitics were higher in chroloform and ethyl acetate fractions. Nitde oxide
seavenging activities wern higher in ethyl acetate fractions. Electron-donating
ability of ethyl acetate fraction at ICx was 4.97 pgiml. The ethyf acetate
fraction showed notable capacity to suppress lipid peroxidation in liver
micosome. Among the Fections, ethyl acetate fraction showed the highest total
phenolic contenr. These resuits suggest that clityl acetare fraction of Artemisia
capiliaries exn be wsed in bivactive and finctional material,

Enbibitory Effect of Fucoidar on Fat Accumulation in 3T3-L1
Adipoeyte Cefls

Tin-811 Lee* Dept of Feodservice Management & Nuirition, Sengmyung
Undversity, Mi-Ja Kim Dept. of obesity management, Graduate Schoo! of
Gbesity Suience, Dongduk Women's Lniversiy, Imagine Obest Research
Institute

Many polysaccharides obtained from amural sources are considered to be
biatogical response mmodifierss and have been shown to cahance various
Tesponses such as immune and anticancer. Pueoidans are one of funcriopal
lvsacchar and marix pol; ! from marise brown algae,
consisting of an alphe-L-fucose backbore substinned by sulfate-cster groups
and masked with ramificati condaining other ide residues, Also,
it has been reported that Fucoidans inhibited cancer and enhanced the immune
functions in coll swdies, The objective of this study was o evaluare the
anti-obesity effents of Fecoidans in 3T3-L1 adipocytes. Treatment of Fucoidans
on 3T3-L1 preadipocytes significantty decreased 30% friglyceride content
agsessed by Off Red O smining (P<0.05). Pucoidans treatment on 3T3.L1
adipocytes seduced the mRNA expression of aceryl Co A (ACC) and
peroxisome proliferators-activated retepton PPARY), as known as gemes relatad
o fat secomulation, eompared to adipocyte contrel, The resnls indicate that
Fucoidans may be effeetive in prevent and treatment of obesity.
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in Vivo Tmmunostimulating Effects of Polysaccharide Ysolate
from Carcuma xanthorrhiza

Ah-Fn Kim®, Yeon-0 Xim and JaeKowan Hwang Depz. of Biowchupiu
Yonsei University

Curcuma xanthorrhizahas been rudifiondlly wsed as principst food wi
medieinal materials in some tropical eountics, Curcuman-X, polvsaciiile
isoiated from the thizome of Curewma vantharrhiza, consisied of Zalziow
(14.0%), rhamnosa (2.73%), mennose (12.97%), glucose (S0.67%), ambise
{18.69%), end xylose {0.92%) and had an average molecular weight of 33/
Da. In the present study, we iny ostigated the immunostimulating effeets of
curcuman-X foliowing oral sdministeation to mice. Carcuman-X significantly
increased the phageeytosts of macrophages and also the rolease of niic ok
(NG}, inducible nitric oxide synthase (INOS), and fumor necrosis fackmi
{TNF-0) in o dose-dependent manmer. In addition, the levels of interfewtii
{IL)-1Band L6 i pedtoneal maceophages treated with Carevman-X wue
higher than those of unticated controf mice, Furtheemore, the cytolytie actiis
of spleen oells against YAC-T celfs also incrensed from 3.18% in conuol miz:
to 10.03-18.9%% afier oral treatment. These resalts swongly suggest ful
Carcuman-X given by the oral route confers Immunostimuating activity in
Mite and the possibllity of being used as an effective Immeromodulaer ol
functional foods and dietsry supplements.

Ethanol Extract of O (Uenanthe javanics) Controls Apoplotic
Process by Regulating Bel-2 family Expression in HBV-infeets!
HepG2 Cell Linc

Hyun-Ji Kim?, Kwon-Teck Hwang and Jeongmin Lec Dept. of Food aw
Life Science, Nambu University, Chang-Sou Park and Min-Sun Jang Dy
of Pathology, Chomiam Medical College, Chonnam National Universy
Woo-Fin Jun Dept. of Feod and Nutridion, Chonnam National University

Alihough Ocsarthe javenion has been long vsed for weatment of hepafi dicais
sucs g5 hepatits andl iver cirhosis, there are reporss i onmiroversy refeming B
it bas o effect or aggravate the symptom of hepatic diseases. In previons repics
drom our laboratory,” OE (Qenarshe javamica BOH extract) has sown, (v
ant-inflapmmatory effect in LPS-stimdated HepGR2.15 eell by repliating NFAB ¢
Cox-7 pei¢ expression. Thus, in curreat study,swe have evaluated repulatory cfiee
of OIE (Oenamfhe javanicaBtOH exteact) on apoptotic process in HepG 7218«
ther were trmsfecred with HBY genome. The extracellular searetion of Hedg ani
HBsAg fiom 1opG2.2.15 ¢ell was decreased 2t 400 and 600 ugfenl of OIE, indiesiy
that it fras blocked the virg] expression, evideneed by both protein and mRNA leiel
Interestingly, unlike our expectation, OJE at same concentration inbibiied the apapic
process in HepG2.2.15. DNA fragmentation was reduced and cell cyele ares var
not affected by OTE treatment, coincidently occurred in no change with cdkis) gent
expression. The ration of Bel2 to Bax was increased as detecied hy RIPCR
indicating ther GIE s able to imhibit apaptosis by regalating Bel2 supech
broteins, fn conclision, at currest point, OJE may nof act a a suisido for byl
cells infected by HBV, instend it may keep the infcted cel alive and it bk
the ceilular expression of viral gemss, Which may bo named stafe-sige”,

Cultured  Mountain Ginseng Water Extracts Stimulating
Immuae Cells and Inhibiting Cancer Cell Proliferation

Svk-Heang Oht*, Chan-Ho Oh and Fil-Sung Kang Depe of Biotechnalogy, Fonad
Lindversity. Jae-Whume Kim Microplants Co., L12. Palboldong, Tin Knen i
of Prosthetics and Orthotics, Korea Nezional College of Rehabifitation an
Welfare

In this study, & water extreet obtained from cubtured meuniain ginscag (Ch
wes evaluated for its stimulation efect on immne cells and its mhibiion el
on cancer cell proliferation, The lympt on in mouse splesacy
in vivo was significantly increased by the administration of the CMG i
(27.4 mg/mouse). Interloukin-2 angd Y-interferon in the mice serum incresed
up 10 30 % in CMG extract administered mice. At the concentration of T4
mg/mL, nitric exide fncressed up to 400 % in the miacrophage cell Tine s
with CMG extract, The CMG extract significantly retarded the prolifecaic
of hustin acute promyelocytic (HLED), bunan histiosytie (L937), and muw:
banphocytic (L1210) Teukemnia cell Tines i vitrs a1 the concentrations ost
274-13.7 mg/mL. In addition, CMG extract weatments 1.37 mgiml, and 274
mg/mL) lead to the increase of the expression of P33 gene and prote
cultured 1937 leukenia cell tine, These results indicate that the waie I8
of CMG bas the activity of both immune cell stimmlation and eancer cell gl
inhibition,
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Antioxidative Effects of Ethanmolic Extract from

b Virg
Unantie Javanica GC

g Chat* Schaol of ducation, Chomnam National University, Kwontack
et Jeomgmin Lo Dep. of Foad and Nutrition, Nambu University,
=i Kim Depr. of Biofonsd Technology, Korea Biopobtecimic College,
Park [repr. of Pathology, Chonnam Narional Universify iedical
Waoejin Jua Depr. of Focd and Nuirion, Chonman Notional Universigy

e mitoxidant activities of various fractions from the ethanolic sxtracts of
the Javanica DC. were investigated The 80% ethenol catract (OTE
arice DC. was suspended in water {OJE-W) ané then subscquentiy
d with n-hexane (OJE-H), chloroform {GIE-C), and ethyl acctate
zolic nd flavenoid conienls of fmetions were comparsd. The
contained sigatficantiy higher levels of total phenolics {422.9 Lgimg
end equivalens) uad flavonoid (299.8 ugimg of catechin aquivalents)
OJL(, 97.8 pgrmg of G: md Jl 2 pg/rr;r of CAE), 0JEW (313 pgime,
.1 pe/mg). To Gewrmine the
y and superodde anjon mdical-
ninging ativities and TRARS generation inhibitory activity were examind
- DPFH tadical scavenging activity assay, ICx's of OJE-E, OFE-C, OJE-W,
- DF-H were 13,6 pg'mL, 1180 pgimL, 1143 pgml, and 300.0 pgimL,
e tory effects of fractions on TBARS sencration were
%, respectively. Alsa, the protestive effects of
e ife: uLd ot Bep(32 cells induced by B0 Based upam these results,
csted that OJE-L fraction was responsible for the antioxidant and
in O Javanica D
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Antioxidant and Anticancer Activities of Pierasma quassivides
(D.Don) Bean. Exiracts

Yu Yin , Ying-Shan Jin, ¥z Guo, MinKysong Kim, Sung-Hyun Lec end
Myeong Hycon Wang* Division of Biotechnology, Komgwon Natiorat
Universioy

Picrasma quassioides (D.Dor) Benn s an important souree of binactive
compounds and has been used for folk medicine for many conmrrics, P,
guassipides extracts have been demonstrated to be high in antioxidant
acrivity, In this srudy, we exzacted P. guassiordes with water, 100% MeOH.
70% MeQH, 100% E:OH and 70% E1OH. Then antioxddam activity of these
five exracts was measursd by fermic reducing antioxidant power (FRAPY
assay and Hydraxyl radical (OH) scavenging assay. The resalts shoved that
70% MeOH and 100% MeOH extract had markedly highest antioxidan
capaciry in TRAF and OH  scavenging  assay, respectively

AngioteasinJ-converting cazyme (ACE) imhibitory sssay showed (i P.
guessioides extracs had anti-hypertension ability. Additionally, anti-cancer
activity of P guasyigides cxrzers had been demoegsimted ovidenthy on
human liver cancer ¢ed! (HepG2) ling ir viro, We soncluded that Picrasma
quassioides(D.Don) Berm eatracts appeared o bave more potential as a
health supplement tich in natural antioxidanis and meriss further intensive
study.
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of genistein might play a role in the prevention of fat
accurnulation. Also genistein with carnitine had more in-
hibitory effects of adipogenesis than independence
treatment

PiD-207

Antiobesity Eifects of Chongkukjang in CS7BL/64 Mice
Fed a High Fat Diet .
So~Hui Seong”, Ju-Ryoun Soh and Youn-500 Cha

Dept. of Food Science & Human Nutrition, Chonbuk National
Univ.,, Jeomju, 561-756, Korea

This study investigated the effect of Chongkukjang made
by a standard method on mice fed a high fat diet, After
monitored 5 kinds of Chongkukjangs (0, 7, 22, 31, 46h fer-
mented time differents Chonghukjangs) by using 3T3-1.1
cell, we found that 2Zh-fermenled Chonglukjang had a best
effect on reducing TG content among the all samples. We
nsed non-fermented Chongkukjang as a control. Fourty
male C57BL/6] mice were divided by a randomized bleck
design into four groups; nurmat diet group (ND), high fat
diet group (HD), high fat diet group with 40% nor-fer-
mented Chongkukjang (HDNC), and high fat diet group with
A0% 22h-fermented Chongkukjang {HDC). They allowed
free access to feed and water for 12 weeks and sacrtficed
after fasting for 12h. Feed and encrgy intake were sig-
nificantly higher in the HDC group than in HD group, but
the ND and HDC group didn't show any significant differ-
ence in weight gain. Blood ghicose conceniration was per-
formed in 4, 6, 8 10, and 12 weeks. In the groups supple-
mentation with Chongkukjang, blood glucose level sig-
nificantly decreased than in the HD group at 12 weeks. The
HDC normalized in epididymis fat and back fat per body
weight which are increased by high fat diet. Serum totel
cholesterol and HDIL-cholesterol were significantly de-
creased than HD group by Chongkukjang supplement.
These results were confirned mRNA expression of enzymes
{ACS, CPT-1, ACS, ACC) which is related with lipid me-
tabolism by RT-PCR. These results suggest that
Chongkukjang improve the lipid profiles and the other re~
tated factor for obesity of CS7BL/6] mice.

P10-208

Study on the antioxidant activity of Hae~Songi mushroom
(Hypsizigus marmoreus) exiracts

Xiaomei Xu, In-Hak Jeong, Dae-Ryun Kim, Jeon-Ho Park,
Jeong-Nam Kim, Eun-Young Park. Faculty of Marine
Bioscience and Technology Kangnung National University

“Hee-Sengi” mushroom is a kind of Hypsizigus marmor-
eus, one of the edible mushrooms. Water extracts of the
mushroom fruit-body was investigated for their proximate
composition, amino acid contents, 8-ghucan contents, total
phenolic content and antioxidant activities. The measured

anttoxidative activities included free radical scavenying
tivity against DPPH, reducing power, Fe* chelating nhifilss
and SOD activity. Mushroom extracts exhibited in vitru it
tioxidant activities. This mushroom contains high profr
(2994, total amino acid contents 204.86me/g) and free ani
acids (4650me/g). The mushroom contained B-glucan ndwn
0.11%. At a concentration of 1%6 extracts solutions (w7
according to different extraction times, the DPPH free twli
cal-scavenging activity were found to exhibit &3%
inhibition. The total phenolic content of these extrucls @i
utions were about 135.46-165.13uz of gallic acid couivalings
(GAEs)/ nl. But reducing power, Fe*" chelating ability are
SOD activity of mushroom extracts were not significu
high. Positive correlations were found between total phrs
content in the mushroom extracts and their antioxicduni
activities. In this study, it is demonstrated that “Heae Songf
mushroom, may possesses good potential for use as o lwali
food, due to their antioxidative capacity

P10-209

Hepatoprotective Effects of Caffeic Acid from Oemnillie
Javanica DC. in HepG2 Cells

Heejung Chot™, Kwontack Hwang®, Jeongmin s
Kyungmi Kim®, Changsoo Park’, and Woojin Jun®, 'Setiond
of Education, Chonnam National Uriversity, 2Dcpt_ of Fewil
and Nutrition, Nambu University, *Dept. of Bioluel
Technology, Korea Biopolytechnic College, Depl. 1t
Pathology, Chonnam National Untversity Medical Setul
"Dept. of Food and Nutrition, Chennam National Univet iy

The hepatoprotectant from Qenanthe Javanica DC. was v
lated, and it was identified as caffeic acid (CA). T &
termine the antioxidant activities of CA, the DPPB radiai
and superoxide anion radical-scavenging acivities and 11
TBARS generation inhibitory activities were examind he
DPPH radical scavenging zctivity assay, ICs was 1.0
ug/ml, and the inhibitory effects on TBARS generation ws
76.3%. The cell viability of CA and its protective efle L
against Hz0: - induced cytotoxicity were investigated v
XTT test in HepG2 cells. Up to the concentration: af "4
ug/mL, no cytotoxic effect was observed compared to the
control. The pretreatment for 24 hr with 30~50 ug/m!
CA completely prevented the oxidative stress induced |y
Ho0y. Also, the infracellular reactive oxygen species o
mation was measured using DCF-DA. From these resuli .
it is considered that CA from O Javanica DC. posscia
antioxidant and hepatoprotective effects in vitro.

P10-210

In vitro Hepalopotective Effects of Black Rice against
Oxidative Stress

Sangin Shirn', Jeongmin Lee?, Kwontack Hwangl, Kyung
Kim®, Bumshik Hong' Hongyon Cho’, Woejin Jun"
Division of Plant Resources & Environment, Gyeongsai:

- 338 -
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Antioxidant and Ceflular Defense Actions of a Mixtire of Decinsin
and Decursin Angelate Isolated from Angelica Gigas Naksi
Hye-Sonk Koy Fond Seisnce Fusiuts, Schwol of Food and Lif soiemce, Colege of Bomedical
Sciance and Engimeering, Ije Universiy, Jin-Yowng Lee Départment of Pharmzegutioel
Ergincering, College of Bngineering, Inje Uhiversity, M Pk Food Sciemce Fnsttate, Schaod
of Food and Life scionce, College of Bioviadicol Seience awd Engineoving, Irfe Urtiersin,
Suwg-Woo Humg Dipimnant of Phormaceutical Engineering, College of Enginsering, Bje
University, Kyong:Suk Jin and Yourg-Hooo Kimm Food Seience Jnsite, Sehoo of Food and Zife
tience, Collige of Biomedical Scionct and Engineering Iye Unversiy, hieScon Eang
Depariment of Prarmaseutical Erginsiring, Colfege of Enginsersip, Irje Universiy, Woo Sik Toang,
Fopd Seence Insinte, Schook of Food amd Life setente, Coilage of Biomeskcal Seience omd
Engineering, Infe Universiny

Procting cells from ovidutive stress and carcinogens through the industion of phase
2 detofying and antiowidant defense enzpenes i houghtfo 9 & primery meckaniom
of cancer chemoprevention by metual sompounds. This prosess could be malaly ackicved
by the induction of nuclear transeription factor E2-refateq factor 2 (NcfZ) which binds
‘o anfoxidant rssponse elemens (ARE) in the prometer region of the defose genes
and therefore induces cxpression of these genes. We purified 2 mixnoe of decursin
and detursin angenlate (purity > 90%) Grom dngelica gipas Nakabwith a novel extraction
process 2 techniques of HPLC a0d HPLC-MS. The purified decursin mismurs showed
a dose dependent snfioxidant activity in the DFPH radical scavenging assay, It activated
the ARBrsporr geneactivity in HepG2-C8 el lne, & tibly tuoefcted human hepaioms
cel dine with ARE-uoiferase gene. ft akso induced the exprossion of Nri2 in HepG2
sell. Ln sddition, # inhibited the proliferation of dhe cancer cell at igh doses, These
results indiets that the gyixture of decursin and decursin angelare from dngelica gigas
Nakai might be used a5 2 souree of potentiel natural chemopreventive ageots,

[£54{-297

FPyenogenol Juhibits the Differentiaion of 373-L1 at Post-stage by
fing PPAR-y and Adi fn Expressi

Eunjeong Kim®, Jeongmin Lee, Kwontack Hwag aud HyenTi Kima Dept, of

Food end Nutritian, Nambu University, Woojin Jun Dept. of Food and

Nutrition, Chonnam National University

Pycrogensl, a standardized exmcts fiot the bark of the French maritime pine
(Pinus pinaswer Alt), consisting of phenolic acids, asechins, texifolin and
procyanidins, has 2 wild range of phammacologieal effers. This study was designed
o investigate the effect of Pyamogerl on adipogenic differrniation of 3TA.LE
celis at the cellnat and moleculer levels, Fur oil-red O staining assay, we added
Pycnogensl at various concentrations for adipoeyte differentiation. Pycnogenai
inhibited the cytoplasmic Lipid accumulation at day 9 after induction of
differentiation. We examined the expression of adipokines and PPAR-p
(pezoxisome proliferator activaied receptor-g) during early- and post-
difftrentiation stage. The resuits suggest that Pemogemol suppresses the
adipogenesis ar post stage by inhibiring PPAR-y and adiponectin ¢xpiession.

E%EE 98

Antioxidative Effects Oenanthe Javaricn DC. in HepG2 Celis

Heejung  Choi* School of Education, Chommam National Universiy,
Kwontack Hwang and Jeongmin Lee Dept. of Food and Nuirition, Nambu
University, Kywngmi Kim Depr. of Bigfood Technology, Korex Bio-
polytechnic College, Changsoo Park Chomnem Nationol University Medical
School, Woofin Jun Dept. ¢f Food and Nutrition, Chomnam Naviomal
Uiversity

The bepsloproteotant fom Oenanthe Javaniea DC. was isolated and identified
35 caffele acid (CA). To investigate the hepatoprowective effects of CA, the
B0, induced cyrotoxicity and the formation of inwracellular reaciive oxygen
spesies were examined in HepGl cslls. Up to concenttation of 250 ag/ml,
CA exhibited no cytwtoxic effect compared {0 the control. The pretreatment
for 24 b with 30~5¢ ugimL of CA completely prevented the oxrdative stress
induced by HiO:. The hepetic enzyme activities such as SQD, catatase, GST,
and GSH-Px aud non-enzyme activities such as GSH, and MDA were examined
in HepG2 cells. The eells wers divided fnto 4 groups; control, 2 mb HyOy,
and 2mM H.0; plus 10 ug/ml of CA, and 2 M H,0, plus 40 ug/ml. of
CA. The activities of SO, catalese, GST, GSH-Px 2nd GSH levels in the
%07 group were sipnificantly lower than those of Ge control group, while
Hy0; phus CA group stmulated the hepatic enzyme activities and GSH level,
The level of MDA which bad betn increased by Hu0z were markedly derreased
in the CA pretreated group. These resnhts suggest that CA from O, Javanica
DC. may have protective effects on HaOp-induced hepatotoxicity i vitre.
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Radical Scavenging Effects of Seolitse Chunglonkjang Added with
Green Tea Powder

Byun Young Park* end Eun Jv Cho Dept. of Faod Science and Ntrition,
Pusani National Universizy

Frotective cffect of Seolitae Chungkukfang edded with differert ratios of gresn
te4 (SCG) fiom oxidative stress by 2,2azobis dihydrochloride (AAPH) was
evaluzted under cellular system wsing LLC-PK. cell. Against peroxyl radical
generated by AAPH, Seolitae Chisigkljang added with green tea 5% (SCG5.0)
showed the highest protective effect from cell death and lipid peroxidation
through inhibition. of formation of thivbarbituric acid Teagtive substances
(IBARS). In addition, among the ingredients of SCG, green tea exerted the
strongest activity against AAFH-induced oxidative stress. Mocrover, SCG led
to the increase in activity of antioxidative enzymes stuch 4¢ siperoxide dismutase
and glutathione peroxidase in Chungkaljang; in panicutar 8CGS.0 displayed
the highest enzyme activities. It suggests that the addition with green tea to
SC leads to the increase fn the antoxidative effect of Chungkukjang through
protection from lipid peroridation and elevaion i antioxidative enzyme actvites.
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tor*waged implants: biologicel activity of the incorporated the
expression of TGF-El for at least 14 months. These findings
support the critical role of TGF-B1 in fracture healing.

Pg-184

Effect of Different Doses of Gastrodia elata in Streptozotocin-
induced Diabetic Rats

Gye Yeop K", Bun Jung Kim. Ki Cheol Sim, Ki Bok Che,
Gi Do Kim, Department of Physical Therapy, Collegs of Health
& Welfare of Dongshin University

This study was conducted to evaluate the effects of three differ-
ent level of dietary of Gastrodia elaiz exivact(D.1, 0.25 and 05
a/kg) in strepfozotosin indiced diabetic rat. In the tresent study,
oral administration of Gastrodia elate extract for 28 days on
the level of serum glucese, total cholestero], triglycendes, nrea,
uric acid, creatinine, aspartate amino transferase (AST) and
alanine amino transferase (ALT) in pormal and strepiozoto-
cin-induced dabetic rats were evaluated Oral administrations
of the Gustrodia elata extract significantly decreased serum
ghucose, total cholesterol, triplycerides, urea, uric acid, crea-
timine, AST and ALT levels, while increased serum insulin in
diabetic rats but not i normal rats (p<0.05). It is concluded
that the plant must he considered as excellent candidate for fu=
ture studies on diabetes mellitus,
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Protective Effecis of Caffeic Acid [solated from Oenanthe
Javamica DC. in Rais Treated wrkh CCh

Heejung Chei®”, jecngjm Park Yanghee YOL Kwontack
Hwang Jeong-,mm Lee’, Ky\mngJm Changsoo Park and
Woajin Jun ‘Schioel of Education, Chonnam Nationat
University, “Dept. of Food and Numition, Chonnam National
Lmversm ept. of Food and Nufrifon, Nambu meersn’y
“Dept. of Medical Nuition, Kyunghee University, fDeDt of
Biofood Technology. Korea Biopolytechnic College, “Dept. of
Pathology, Chennam National University Medical School

In the previous research, caffeic acid (CA), isolated from
Qenanihe Javanica DC,, was thought to be useful in the pre-
vention of various liver injuries induced by oxidative stress in
vitro. Therefore, in the present study, the capability of CA to
proteet liver against the CCl-induced toxicity and the oxidative
stress was investigated. The rats were divided into 4 groups:
NC {normal contral), CC (1.25 ml/kg of CCla), CFL (1.5 mlkg
of CCly plus 10 ma/kg of CA), and CFH (1.25 ml/kg of CCl
plus 40 mg/kg of CA). A single oral dose of CCl at 1.2 mkg
showed the significant hepatotoxicity, as evidenced by a dra-
matic elevation in the serum GOT and GPT activities, an in-
creased incidence, and a severity of histopathological hepatic le—
sions in rats. In addition, CCli treatment exhibited a significant
elevation in hepatic MDA level, whereas the drastic decrease
was found in GSH concentration and catalase, SOD, GST, and
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