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SUMMARY

I. Contents and scope of the project

The aim of the present study was to materialize physiologically bio-active
phytochemicals preventive and/or remedy for alcoholic liver disease from
natural edible plants. The whole project was consisted of 3 sub-projects and
1 cooperative project organized by major biomarkers for etiological cause of
alcoholic liver disease. The contents and scope of each project were as
follows:

Sub—project 1 : To materialize bio—active phytochemicals inhibiting alcohol-induced
liver fibrosis, HSC-T6 cell line and Wistar albino rats were used for in vitro
and in vivo assay system, respectively. Screening, efficacy confirmation, and
safety verification procedures were conducted, and extraction and refining of
inhibitory component of liver fibrosis were performed. And then, structure
analysis, extraction of industrial level, and partial refining were carried out to
examine the possibility of practical use of selected sample, green tea(Camellia
sinensis).

Sub—project 2 : To materialize bio—active phytochemicals protecting liver cells from
oxidative damage, HepG2/2E1 cell line and ICR mouse were used for in vitro
and in vivo assay system, respectively. Screening, efficacy confirmation, and
safety verification procedures were conducted, and extraction and refining of
protective component of oxidative stress from green tea(Camellia sinensis)
were performed. And then, structure analysis, extraction of industrial level,
and partial refining were carried out to examine the possibility of practical
use of selected sample.

Sub-—project 3 : To materialize bio—active phytochemicals regulating alcohol-induced
CYP2E1l, membrane fraction of E. coli over-expressed CYPZE1l, cytochrome
P450 reductase, and cytochrome b5, were used for in vitro assay system, and
ICR mouse were used for in vivo assay system. Screening, -efficacy
confirmation, and safety verification procedures were conducted, and extraction
and refining of CYP2E] activity regulatory component from barley(Hordeum
vulgare var. hexastichon) were performed. And then, structure analysis,
extraction of industrial level, and partial refining were carried out to examine
the possibility of practical use of selected sample.

_6_



Cooperative project 4 : To materialize bio—active phytochemicals moderating
fatty liver induced by alcohol, HepG2/2E1 cell line and Sprague-Dawley rats
were used for in vitro and in vivo assay system, respectively. Screening,
efficacy confirmation, and safety verification procedures were conducted, and
extraction and refining of inhibitory component of alcoholic fatty liver from
Doragi(Platycodon  grandiflorum) were performed. And then, structure
analysis, extraction of industrial level, and partial refining were carried out to

examine the possibility of practical use of selected sample.

II. Results and Application of the project

Approximately 160 kinds of edible plants were serially extracted
according to solvent solubility. Each fraction was screened for the liver
fibrosis inhibitory activity, liver cell protective activity against oxidative
stress, alcohol-induced CYPZ2E1 regulatory activity, and alcoholic fatty liver
inhibitory activity (cooperative project), and the selected samples were green
tea(Camellia sinensis), green tea(Camellia sinensis), barley(Hordeum vulgare
var. hexastichon), and Doragi(Platycodon grandiflorum), respectively. The

summary of the results and application of present study are as follows:

Sub-project 1 : The inhibitory component of liver fibrosis extracted from
green tea exhibited high inhibitory activity in vitro experiment using HSC-T6
cell, as well as in vivo experiment using Wistar albino rats. In addition, this
component revealed no toxic symptoms. The component was identified as
EGCG by structure analysis, and other green tea catechins were also revealed

inhibitory activity in liver fibrosis.

Sub-project 2 : The liver protective component against the oxidative stress
extracted from green tea exhibited high protective activity in vitro experiment
using HepG2/2E1 cell line, as well as in vivo experiment using ICR mouse. In
addition, this component revealed no toxic symptoms. The component was
identified as ECG by structure analysis, and other green tea catechins were

also revealed protective activity in alcoholic liver damage.



Sub-project 3 : The alcohol-induced CYPZEl activity regulatory component
extracted from barley revealed high regulatory activity in vitro experiment
using membrane fraction of E. coli, as well as in vivo experiment using ICR
mouse. In addition, this component revealed no toxic symptoms, and the ICs

of the isolated component was very low.

Cooperative projective 4 : The inhibitory component of alcoholic fatty liver
extracted from Doragi(Platycodon grandiflorum)showed high inhibitory activity
in vitro experiment using HepG2/2E1 cell line, as well as in vivo experiment
using Sprague-Dawley rats. In addition, this component revealed no toxic
symptoms. The component was speculated as phthalic acid—- diisononylester or
hydroxyl alkyl ester substance with molecular weight of 418 by structure

analysis.

Physiologically bio-active phytochemicals from natural edible plants were

screened, isolated, characterized and materialized for neutraceuticals.
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proteinE9 EIHZ EZAY]E= AT, @  collagenase  $¢  matrix
metalloproteinases(MMPs) gene5 9 WdaS Z7HA7]= AT
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2. A5 R WYy

7h g R A

al; < A& A WEA, AE A,
T 57\]"“*1 AHA7F ATE ARE = swwol ARgstn HE A
H SAs (F)EHE Gl Aol ARESEAT Aol ARER HAFH Y 3 A
A‘ﬂ.ﬁ-‘l‘w_ SC-T6 cell> Mount Sinai Medical Center, NY, Dr. Friedman® =
2 Ageteon DMEM(Dulbecco’s modified eagle medium), FBS(fetal
bovine serum), antibiotics &< Gibco-BRLAHGrand Island, USA), sodium
bicarbonate, MTT(3-(4,5-dimethylthiazol-2-y1)2,5-diphenyltetrazolium bromide),
DMSO(dimethyl  sulfoxide), casein(sodium salt from bovine milk),
L-hydroxyproline, chloramin-T %< Sigmar}St. Louis, USA)=Z4H,
Nonradioactive acetaldehydei= Aldrich Chemical Co.(Milwaukee, WI., USA)Z
2 FYstE 2™ collagen type I antibody:= Abcam Co.(Cambridge, UK) A
T2 AREEaiTE 2 Ao AR E FEe 6~7F% Y Wisterd 73 dF =
(FIMERSLON A Fgol Abgetdlon, ddeee 2% 2242T, §5 55~60%
ANA 1Y 124 AT stell, B3 AFRE ArEo] FAA71WA A ST

1) ¢33 A3 dASHEZY A8 A5 =A

7}7k o] A&+ Scheme 1-19] W o| uwpz} 100Co|A 5%#3F blanchingslo] A3
AxY 548 EZ41712 5471%% b5 5000 rpmell A 5%, 6,000 rpmol A
5%, 7,000 rpmollA] 20%%F homogenizer(IKA Labotechnik Co. Ultra-turrex
T50, Germany)® a3k & 5000 x gollA 30&7 dAEsle] AL A5 A
sANZSY YFEFEYE(Fr.l)oz it JHdES $H40=%
u}2} hexane, acetone, methanol, hot water =22 2417 &<t 35F FE3 &

& vl

774 S % wAAZE ] Fr. 10, I, V,Ve &
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Edihle Planis
blanch, hormogenize, centrifiize

Supernatard Residue
| Iroplalize refhee with hexane
Fraction I filtrate
(cold water exiract)
Superratavt Residue
| evaporate refluy with acetone
Fraction II (hexane exicact) filtrate
Supernatart Residus
| evaporate reflux with methanol
Fracton I ¢acetone exiract) filtrate
Supernatard Residue
| enaporate refler with hot water
Fraction I'V (methanel exiract) filtrate
Supernatart Residues
| Iypophilize
Fraction V (hot water exiract)

Scheme 1-1. Systematic extraction procedure for various edible plants.

2) 4¢3 & ARt 9AZA in vitro assay Al

dFEA HF dAEHAEDS A —10}7] 9 &l collagen type 1 A&A
S ELISA W &A% =4S HEZ & Scheme 1-2, 1-33 2& assay A
s FHsach 879 7+ ZYAMEFTA HSC-T6 cellMount Sinai Medical
Center, NY, Dr. Friedman)& 15 x 10* cells/well2 24 wellol seeding3}il
37°Coll Al 40A17F &oF et & 175 uM<e] acetaldehyde, f~aminopropionitrile
fumarate(100 pg/ml), L-ascorbic acid(50 pg/mD)S Z7}ato] 2427+ v &3 o).

2

v
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S 3} 7ol A3t tE Immuno-well plated] 0.01% glutaraldehydeZ 100
A EFkaL 37°Col Al 117 RESAIZ vy SR E plates AlH T & 57
S AASA F719 A Sd S Bt 241 BEgAIZl & TA] plates
A21ek 3 blocking solution(0.5% BSA)S. 2 37°CollA 1A ¥FSA T wkhs-
2 collagen type I polyclonal antibodyE 1 : 4,000(0.5% BSA)°2. 2 34 100 xl
A BFsta 37°CAlA 1417 "ESAIZ Y. Anti-rabbit  IgG conjugated
peroxidaseZ 1 : 80002.& 05% BSA°l 3|4 3le] 37°Coll A 1A vk-g-A] Z T}
Zh A A plate Al WA AHY EVIAAE RS 7] E(TMB 10
mg/ml DMSO, 3% H:0s, 50 mM sodium acetate buffer(pH 5.1)]& well & 100
wA M 7rske] 1587F WhA171a, 1 M9 3abS 50 wd H7bste] wke-S 9k
3] T9AlZl ¥ microplate reader(Model 550, BIO-RAD laboratories, USA)S

AFE3EY] 450 nmol A SFEE =H3A

—
2
o
1=
=
o
2
o

3171 Ysled AR, €9, =32 methanol FE 25 0, 1,500, 3,000 mg/kg? &
=2 ZAY & 2 #9 8vlg] 2 #F (male, 4 weeks old)o] & FEZ 45

4) €3 &R AR dALGRHEZY in vivo FEA assay i

73 mdS fx2387] Yste] AS 240 + 7 g AEY £ Wister dHES 7
+3 8utg]  diate 2 &l dimethylnitrosamine(DMN) 10 mg/kg body
weight(0.15 mol/l pyrogen free sterile NaClo] 34)E 19 134 % 3¢ A%
o2 dAZ Aztel] BEFom RS & AHE 45730 AFHJoH, Al
= 15 mg/Le 3 mg/LY T2 2850 Ao TFHYL, dExTe AaAd
TE Fosdt A F & AEFeka, g FAS 108 F3 0

S s 5
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o

M potassium

i)
) 1
BN
Dy
i
ek
oX
o

5 mlel| 109 trichloroacetic acid

|
sto] Qe FEae sl

w
(@)]
S
o
ot
o
o
o
w
(@]
o
(«)
]
g
S
2
>
—
o
Me
)
o
jubad
N Mz

_30_



Secdlimpg HSC-Té ecll
(131 Thowell plate)

Calbiriieg Tor 41 o 44 howirs

Washing twice with PRSiphosphate edfered salineg

I

Adldition of FES-Tree DIMER

Alabition of woedaldebyided 7 Sunsoll, B-aoinsprapdemsiteibe
famurate {10ng- ml. ), L-ascarbic wcidi &g /ml.p ond
sanpipaled Limg mallj

Iricwhastion For 24 hawars {plafes were tghitly sealed 1o
prwvenrt acetalilidivde evaporation)

5

Mledinm diluted with carbonme/bicarbonnte hafferipk .65

I

ELTS A nssay

Scheme 1-2. In vitro collagen type I assay system in HSC-T6 cell.
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Scheme 1-3. ELISA assay system for detecting collagen type 1.
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W) AW GOT(glutamic oxaloacetate transaminase, AST), GPT(glutamate
pyruvate transaminase, ALT) % Z#2HE =4
s Bl BN 3k mA oARE gQlsty] sk ﬁa“éoﬂ’\i GOT %
GPTe #4& FAsATh GOT =& GPT 712 1 m¥ Algade ¥a 37C
FA 2~33F e FH SRTE L 0 sAE dHS 02 mH 92
7C =z GOTe 7§ 60, GPTS
2,4-dinitrophenyl- hydrazineS 1 m¢%® ¥ i A4
NaOHS 10 me® Fo] wbgS FA A vk 5
& blank= sto] ®Fd, HA B dxwe] FFES S5t o7|H 42 A

A=y
%%@% olgate] Eael B4 Wz [AAAT. TUxEBe FHe

o,
o
w
S
)
&3
oo
>
)
o
oo g
T
T
off o
o

cholesterolester hydrolase, cholesterol oxidase % hydrogen peroixdaseE ©]-&
St gAHoR AT 7[F=H(E00 mg/d)S 20 w Wil EAAY 3 S EF
sk & 37Ce FZFoA 1657 vHgAlA 500 nmol A S3 =5 A3

) dA 3 7+ hydroxyproline =73

=
Collagen®] =75 A= 4 0= A E< hydroxyproline assays AF-&3}¢]

Fmed VAHFH AABAE ZAGAUY. #AHE AL 6 N QoA
110°CAI A 16417 B 7AFRaIA7 &, o] thal 100°C 2014 Z%AlA

Ahe AAGa, dedEs SR 34, 48§t {9A skl 50%
st ¥ chloramine-T solution?} &%3}¢] 10

B Aol wAsH. wEEA

perchloric acid)& i 60°CellA 30&3F WHSAIZI & FF = 558 nmolA 54

s,

o
itl
N
)
ofr
oL
fd
(ol
i
o

isopropanol 1.2 ml

p-dimethylamino-benzaldehyde(60%

) =4

A7 FAAE FHY HEFH HS 10% formaldehydeo| A sle], w=w

A8 T A7, 3202 embeddingdt & detE 14 %S Microme

HM 340E= 7 m 779 AHS #AAS ths Eghol= Zek2ddA Mayer's
(e}

hematoxylin and eosin GM<S AA], 1+ZZ o WIS AU
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b) 5XE2FEH dAEA AR JAGHEZDY F5 L £

gFoez Gt =25 100Co A 577t blanchingdled AAXY &4&5 %
AAeA1 7131, hand mixerZ FA vt & 2 kg® =3 Z2ZS methanol 104]
Fal® AToA 25 &< BAAIIHA 23] FEIF F AgESste]l H4
methanol FEES ZASAY. FEFEZFH methanols €33 AAT F
hexane, chloroform, ethylacetateE Z}Z} 5vll H3 2 357 FEFo=2H 7} {7

| 7HE 8RS A5 HH(Scheme 1-4).

Comellio sivensis (2 kg)
extract three times with methanol at
root temperature for 5 days
Esraporate at 40°C
Me thanel extract powders
C-M

reflux with hexane

Supernatant Residue
| evaporate
M-H reflux with chloroform
Supernatant Residue
‘ evaporate
AM-C reflux with
ethyl acetate
Supernatant Reszidue
‘ evaporate
M-E evapotate
M-M

Scheme 1-4. Flow sheet for fractionation of active component from

Camellia sinensis.
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6) SAZHEE HAERFE AAEHAEZY 8 2 BA

Chloroform® & &4 3}lH silica gel 60 columno] 718w IS S3 oy
75 o]x M-M$E chloroform¥™ methanol& AF83te] 1, 23} silica gel open
column chromatographyE AAlste] @A =4S Festaith. dHAES &t
4 gio] HEHE HA xHolAd chloroform : methanol = 3 @ 109] %7
L= A}E ODS gel plate® Prep-TLC(Thin Layer chromatography)Z 4A|
st 4709 R oz AUy, HPLC Cis column(Luna, 4.6 x 150 mm)ell
SRS F5lal acetonitrile : TFA = 99.95 : 0.05¢] A& wS A}&3
o 1 ml/min® F&Ho0® &5 AYENS 553 F 232 HPLCE ¢z

A AN oA Asede G

7) H2 g R dAGHERY FE B4
HPLCZ AAE 729 'H-NMRZ 600 MHz, "C-NMR< 500 MHzol Al A=

o] o]3g}st4 o] F(ppm)S FA3A Y, FAB-MS spectrums 5743 th
3. 4% 4 nF

7 ASAELAZTEH €¢I BHRE dALEHLED HA
D ¢3&A 73 dAEE=29 14 24

Uil A8AERREH daed st AAE mFRAE
Al 1AH oz ok Ve el met =AY FE= 200 oJHe Ao R
collagen type I AAZd=dE AT A} by, £, 53 5

FE==(Fr. V)o] =2 AA&4dS veb vk (Table 1-1).

2) IS AR dAEY ANEY 22 AA

A58 AAdE) Add £33 ddvste] mE Alsd
AN N
-

o
1o

2

da

X,

filo

N

ok

1

methanol FE&°] 7}4 =2 collagen type

1-1).

_34_



Table 1-1. First screening of plant extracts on collagen type I production

Sample name

Fr.IV® Inhibitory effect (%)

Common name Scientific name Nonfacetaldehyded Acetaldehyded)
O-sue-yu FEvodia dfficialis 16.8 85
Sesami Sesamum indicum 0 0
Pine—nut Pinus koraiensis 0 0
Purple perilla Penilla sikokiana 0 2.6
White wesle onion Allium fistulosum 0 0
Kale root Brassica oleracea 0.8 0
Day lily Hemerocallis aurantiaca 0 0
Gardenia seeds Gardenia jasminoides 31 0
Bog rhubarb Viola diamantica 0 0
Shallot Allium fistulosum 0 0
Onion Allium cepa L. 0 85
Gulfweed (Cheju) Sargassum fulbellum 0 0
Seaweed (stem) Undrania pinnatifida 0 10.9
Dried laver (Shinan) Porohyra tenera 29.5 0
Laver (Nakdong) Porohyra tenera 0 0
Laver (Kaungchun) Porohyra tenera 0 0
Plocamium Plocamium telfairae 0 0
Cudium (Cheju) - 0 0
Kelp (Jumunjin) Laminaria japonia 0 0
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Sample name

Fr.IV® Inhibitory effect (%)

Common name Scientific name Non*acetaldehyde” Acetaldehyded)
Citron Citrus junos 41 7.6
Epimedii herba tea  Epimedium koreanum 6.0 36
Safflower Carthamus tinctorius 0 0
Whorled mallow Malva verticillate 0 0

Hordeum vulgara var.
Barley ) 7.6 0
hexstichon
Pine needles Pinus koraiensis 20.9 23.8
Loqut Eribotrya japonica 0 0
Mugwort Artemisia asiatica 0 0
Plantain Plantago asiatica 4.4 3.0
Gardenia seeds Gardenia jasminodes 6.0 34
Arrowroot Pueraria jasminoides 6.6 1.6
Adeoph tryphill .
Zan—dae eop o.ra U.)p wa var 7.3 6.9
Jjaponica

Trifoliate orange Poncirus trifoliata 12.2 6.6
Araliaceous shrubs Acathopanax sessiliflorum 0.7 9.9
Walnut Juglas sinensis 34 0
O-mi-ja Schizandra chinensis 23.0 24.9
Mulberry leaf Morus alba 6.8 4.9
Shan-su-yu Comus officinallis 17 28
Doo-chung (leaf) Eucommia ulmoides 0 2.5
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Sample name

Fr.IV¥ Inhibitory effect (%)

Common name

Scientific name

Non—acetaldehydeC) Acetaldehyded)

Clematis (vine)

Jujube

Wild rose

Snakegrourd

Kamro (tea)

Sunflower

Chinese matrimony

Cassia

Sheperd’s purse

Orange peel

Kelp (tea)

Milk vetch

Chinese quince

Ddang-gui

Du-duk

Baloon flower

Doo-chung (bark)

Green tea

Wild chamomile

Akebia quinata

Zizyphus jujuba var.

nermis

Rosa rugosa

Trihosanthes kirilowii

Camellia sinensis

Helianthus annus

Lycium chinense

Cassia tora

Capsella bursapastoris

Citrus unshiu

Laminari japonica

Astragalus membranaceus

Pseudocydonia sinensis

Angelica gigas

Codonosislanceolata

Platycodon grandiflorum

Eucommia ulmoides

Camellia sinensis

Chrysanthemum
morifolium

0

59

2.8

0.8

14

14

1.1

4.0

24

4.7

19.7

104

1.7

11.1

20.6

94

0.7

1.9

26.8

84
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Sample name

Fr.IV¥ Inhibitory effect (%)

Common name Scientific name

Non—acetaldehydeC) Acetaldehyded)

Opuntia ficus—indica Mill.
Cactus .
saboten Makino

Dunggulae (trunk) Polygonatum japonicum
. Menta arvensis var.
Peppermint . .

Japonia

Persimmon (leaf) Diospyros kaki

Cinnamon Cinamomum zeylanicum

) Paeonia suffruticosa
Mok-dan—pi
Andrews

Dried persimmon Disopyrus kaki

Kum-ang-za Rosa laevigaia Michx.

Prunus armeniaca var.

Apricot
Ansu
Lotus root Erual ferox
) Polygonatum sibiricum
Whang-jung

Red.

Sweet potato Ipomoea batas L.

To-sa-za Cuscuta jponica

Sasamorha purpurascens

Bamboo (extracts) . . .
Nakai var. borealis Nakai

Peanut rchis hypogae
Spinach Spinacia olercea L.
Leek Allium tuberosum L.
Bang-poog Saposhnikovia divaricat
Squash Cucubita moschata

0 0

0 0.5
3.5 0
22.6 2.8
0 0

0 0

0 0

0 0
0.1 0.1
1.2 1.2
0 0

0 0

0 0

0 0

0 0
7.3 7.3
0 0

0 0
9.8 9.8
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Sample name

Fr.IV¥ Inhibitory effect (%)

Common name

Scientific name

Non—acetaldehydeC) Acetaldehyded)

Brown seweed

Big leaf gulfweed Sargassum ringgoldinum

Gar-gar (Cheju)

Gar-gar (Wando)

Sea lettuce

(Kwangchun)
Dried brown

seaweed (Ulsan)

Chicory (leaf)
Sothistle
Leaf mustard
Rubia
Cauliflower
Wornwood
Caraway
Leaf mustard
Cardamon
Thyme
Vitamin (leaf)
Green vitamin

Brown mustard

Endarchne binghamiae

Gelidum amansii

Gelidum amansii

Enteromorph intenstinalis

Undrania pinnatifida

Cichorium intybus L.

Ixeris dentata

Rubia cordifolia var.

pratensis

Brassica oleracea

Artemisia asiatica

Carum carvi

Brssic juncea

Elettaria cardamomum

Thymus vulgris

Brssic juncea

0

10.8

0.4

24

53

10.7

0.5

17.3

16.2

0

9.5

14.0

14.0

18.7

4.6

2.7

2.0

7.1

10.2

1.5

20.8
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Sample name

Fr.IV¥ Inhibitory effect (%)

Common name

Scientific name

Non—acetaldehydeC) Acetaldehyded)

Ginger

Pak-choi

(unripeened)

Gent
Mint (unripened)

Mint (ripened)

Japanese honewat

Red papper
Red papper (leaf)
Alpapa
Ginseng (powder)
Ginseng (tea)
Italian beet

Broccoli

Raising bron

mustard

Endiv

Sweet flag

Japanese honwat

(unripened)

Carrot (leaf)

Goan-dong—-wha

Zingiber officinale

Brassica campestris var.

Lophanthus rugosus

Lophanthus rugosus

Paeonia suffruticosa

Andrews

Capsicum annuum
Capsicum annuum
Medicago sativa L.
Panax ginseng
Panax ginseng
Beta vulgaris var.

Brassica oleracea

Brassica juncea

Cichorium endivia

Acorun calamus

Pimpinella brachycarpa

Daucus carota L.

Petasites japonica

6.5

279

3.9

22.2

11.0

0.8

16.2

20.9

131

13.9

4.0

3.7

9.2

12.7

8.8

3.6

0.4
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Sample name

Fr.IV¥ Inhibitory effect (%)

Common name Scientific name Non—acetaldehydeC) Acetaldehyded)
Clova buds Eugenia carypphyllate 25.8 0
Chive Allium schoenoprasum 0 0
Allspice Pimenta dioicalis 39 11.0
Tahibo Nougen kazra 19.2 9.1
Coriander Coriandrum sativum 0 0
Cumin Cumium cyminum 0 0
Dill Anethum graveolens 0 0
Fennel Foeniculum vulgare 0.2 0
Garlic Allium sativum 0 5.8
Garlic (leaf) Allium sativum (leaf) 1.1 11.1
Stalk of a garlic  Allium sativum (trunk) 0 0
Galic (unripened) Allium sativum 0 2.3
Trigonella Trigonella foenun—racum 9.6 4.6
Doo-chung (leaf) Eucommia ulmoides 12.8 12.7
Parsley Oenanthe siolonifera 35 16.2
Ginseng steamed Panax ginseng 0 0

red

Leaf beet Beta vulgaris var. 6.5 4.2
Welsh onin Allium fistulosum 0 0
Nakai Sedum sarmentosum 0 0
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Sample name

Fr.IV¥ Inhibitory effect (%)

Common name

Scientific name

Non—acetaldehydeC) Acetaldehyded)

Chinese tam
Green papper
Paprika
Laurel tree (leaf)
Raddish
Anise
Sage

Hollyhook (root)

Mongolian

dandelion

Sweet potato

Cactus

Dunggulae (leaf)
Longan
Chinese leek
Parlsley
Corn salad
Wasabi
Chili

Majoram

Dioscorea batatas Decne
Capsicum annuum L.
Capsicum annuum
Laurus nobilis
Raphanus sativus
Pimphanus aisum
Salvia officinialis
Althaea rosea Car

Taraxacum platycarpum

Ipomoea batas L.

Opuntia ficus—indica Mill.
saboten Makino

Polygonatum japonicum
Longanae Arillus
Allium tuberosum L.
Petroselinum crispum
Valerrianella locusta
Armoracia runticana
Chilicon came

Origanum hortensis

8.2

8.9

7.0

10.8

16.8

20.1

11

10.7

234

0.6

4.6

2.2

8.5

1.3

0.8
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Sample name Fr.IV® Inhibitory effect (%)”

Common name Scientific name Non—acetaldehydeC) Acetaldehyded)
Wild garlic Allium monanthum 0 0
Wild sesami Perilla frutescrs 0 0

) Chrysanthemum
Crown daisy ] 0 22.0

coronarium

Poppy-seed Papaver somniferum 0 0
Basil Ocimm Basilicum L. 0 0
Origano Origanum vugara L. 0 1.0
White pepper Pipper nigrum L. 0 0
Crude saponin Crude saponin 0 15.0
Celery Apium graveolens L. 0 0.3
Aralia shoots Aralia elata seemann 0 19

¥ Fraction for extracted with methanol

D) Collagen type I inhibitory effect (%) : The percentage of inhibitory effect for each
sample was calculated as compared with control.

o Hypothesized as the condition of non alcoholic fibrosis.

@ Hypothesized as the condition of alcoholic fibrosis.
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30

25 | W10 yg/m 050 yg/mb m100 yg/ml

Collgen type I inhibition (%)

-10

Sample

Fig. 1-1. Inhibitory effect of the selected samples on collagen type I

in HSC-T6 cell culture medium.

Selected samples were diluted with distilled water. Final concentration of sample was
0.01, 0.05, 0.1 mg/mL. Data represented the means (n=5) + S.D..

A : Methanol extracts of Comus officinalis(fruit)
B : Methanol extracts of Pinus koraiensis(leaf)

C : Methanol extracts of Camellia sinensis(leaf)

3) ¢FE&A AR AAGHEZY in vivo HHAAR AF

A2 AAE A, £9, 54 methanol FE2E9] FAFAEE dotrny] 9
3 F=&ES 0, 1,500, 3,000 mg/kg?] =g ZAT Tzt +93 8uigle AHES
Abgste] &84 HEl2 FH3 A3 Table 1-20] LERE ulo} o] mE A9
oA 100% AEES HYoEZH AJE2] methanol FEEO| 93 FAHASAHL

LU okt o] Aboll A o zEol 1, 23} in vitro%} in vivo SHEA Ad Y A
2 AA37] #18 in vivo el A collagen type I ¢

A e HESS
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Table 1-2. Survival rate of experimental rats

Ciranp - :-:[:;::;‘Lmr p 5T:|E[!1:-=r No. of rat No. of smrvival .'ﬁilu'r:-'-ljlb rite
N . _ " . e
I 1% - ¥ ¥ PLL
AL 1L L: ¥ ¥ (L1
AH L K ¥ 5 144
BL 1% 1.5 ¥ ¥ 1
EH 1 5 5 5 [L2]
L 14 1.5 ¥ ¥ Tl
I'H (L] 5 ¥ ¥ 1l

Extracts of Comus dfficinalis, Pinus Koraiensis and Camelia sinensis were supplied in

tap water ad libitum. with normal feed for 4 weeks.

NC : Normal(non—fibrotic) control rats with saline i.p. injection

DC : Acute fibrosis control rats with DMN 1i.p. injection

AL : Fibrotic rats supplied with 0.15% of methanol extracts of Camelia sinensis
AH : Fibrotic rats supplied with 0.3% of methanol extracts of Camelia sinensis
BL : Fibrotic rats supplied with 0.15% of methanol extracts of Comus officinalis
BH : Fibrotic rats supplied with 0.3% of methanol extracts of Comus officinalis
CL : Fibrotic rats supplied with 0.15% of methanol extracts of Pinus koraiensis

CH : Fibrotic rats supplied with 0.3% of methanol extracts of Pinus koraiensis

4) In vivodl A8 ¢ZSA AR AAEA

Ay AFEE 90~100 go 4 F# FH Wister 3F = @AUEEAA T4
Foem, 1y A= 2 Azt ASA F AN dEz=a 7”8‘1@} e gz
methanol= FE3 A5 E 0.15% w8 3 Al5E 03% 593 v+o=
o] 4 F3 AFa it daeAd s dAgd =4S AAsE] AE 3]
22} in vitro collagen type 1 JAEAH HES TAlo 3o ARE dde
A3t A] A I} collagen #H in vivo AES AATOZHR in vitro®t in vivo &

FoA =2 AALAE S e ARE AFARRE AAstaA i

W&v

v
o Jr

HU
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7hH A3 W drksiHd 54

s = dF e A gtel M AAEAEE AT Ay makeh Ak
015% wHolwolA oA A W It A aaE HER A vk(Fig. 1—2,
1-3).

250

200

150 |
100 |
S0 | I
0
DC AL AH

BH CL CH

MDA (%)

Group

Fig. 1-2. TBARS level in liver tissue.

Lipid peroxides measured in terms of the formation of malondialdehyde, were
significantly increased in dimethylnitrosoamine induced fibrotic rats treated with

selected samples except AH group. The values given are mean * S.D..

NC : Normal(non—fibrotic) control rats with saline i.p. injection

DC : Acute fibrosis control rats with DMN 1i.p. injection

AL : Fibrotic rats supplied with 0.15% of methanol extracts of Camellia sinensis
AH : Fibrotic rats supplied with 0.3% of methanol extracts of Camellia sinensis
BL : Fibrotic rats supplied with 0.15% of methanol extracts of Comus officinalis
BH : Fibrotic rats supplied with 0.3% of methanol extracts of Comus officinalis

CL : Fibrotic rats supplied with 0.15% of methanol extracts of Pinus koraiensis

CH : Fibrotic rats supplied with 0.3% of methanol extracts of Pinus koraiensis
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Fig. 1-3. TBARS level in serum.

Lipid peroxides measured in terms of the formation of malondialdehyde, were
significantly increased in dimethylnitrosoamine induced fibrotic rats treated with

selected samples except AH group. The values given are mean * S.D..

NC : Normal(non-fibrotic) control rats with saline i.p. injection

DC : Acute fibrosis control rats with DMN 1i.p. injection

AL : Fibrotic rats supplied with 0.15% of methanol extracts of Camellia sinensis
AH : Fibrotic rats supplied with 0.3% of methanol extracts of Camellia sinensis
BL : Fibrotic rats supplied with 0.15% of methanol extracts of Comus officinalis
BH : Fibrotic rats supplied with 0.3% of methanol extracts of Comus officinalis

CL : Fibrotic rats supplied with 0.15% of methanol extracts of Pinus koraiensis

CH : Fibrotic rats supplied with 0.3% of methanol extracts of Pinus koraiensis

A A dEzT fAR B2 e YElg ey, e AHE A E3

= oA w2 3hs YElW o 2R =2k methanol
5 Fowto] 43 § gz g2 AR Footd HE =2 AHEds
Bt

‘
-

oL ‘m' Jl’(
o )
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Table 1-3. Serum ALT,

AST and cholesterol

level in experimental

groups
Group ALT AST Chinlestrale
{ IUT ol § { T /pmll (g Ll
M L S [ 58 4 2255 E5 30 4+ 572
T* T 5394 1551 + 4321 1E.62 + 1221
AL 1956 + 154,50 s+ THE2 DA+ 880
AH 92k + 3745 395 & 10,14 2w £ £7%
BL 1846 £ 107,65 1707 £ 6161 Ll 24 £ 1500
BH 195% £ 125.7% 1826 £ 59,71 BT.EL & 540
L 1812 + 118.1% 1783 £ TL17 14556 + 14.24
'H P44+ 12271 1657 £ 54,48 19678 + 4461

NC : Normal(non—fibrotic) control rats with saline i.p. injection

DC : Acute fibrosis control rats with DMN 1i.p. injection

AL : Fibrotic rats supplied with 0.15% of methanol extracts of Camellia sinensis
AH : Fibrotic rats supplied with 0.3% of methanol extracts of Camellia sinensis
BL : Fibrotic rats supplied with 0.15% of methanol extracts of Comus officinalis
BH : Fibrotic rats supplied with 0.3% of methanol extracts of Comus officinalis

CL : Fibrotic rats supplied with 0.15% of methanol extracts of Pinus koraiensis

CH : Fibrotic rats supplied with 0.3% of methanol extracts of Pinus koraiensis

t}) Hydroxyproline &%
A sk A8 S A7 s @I hxA oA collagen type 19 A
3% =49 hydroxyprolines A% Ay dHA = EE o] FARSE & U
Biglon, (txA oA e HAstRd gt &) AlE goaolA B dix
T3 AR s YERYE 53] A 03% wolwel b
hydroxyproline #< WEFHY 3 methanol F&%°] DMNoZ #1%
st ®do A collagen type 1S AATFo=A HAHsE AAANZL + o

X181 % TH(Table 1-4).
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Table

1-4. Hydroxyproline

experimental groups

level of

serum

and

liver tissue

in

Hydroxyproline (serum)

Hyvdroxyproline {tissne)

Crronp
(b g g owel liver)

Wi 205 0505 566+ 1.4

N 0] 4 0.50% 638+ 5%

Al 14l L wEld 573 1 21

AH 0.0% + LGEH S ERN

BL I " ST 1] 468 + 1.2

EH LAS & g2 et s

L 1015 & w227 47.7 + L%

i'H T %7+ L&
NC : Normal(non—fibrotic) control rats with saline i.p. injection
DC : Acute fibrosis control rats with DMN 1i.p. injection
AL : Fibrotic rats supplied with 0.15% of methanol extracts of Camellia sinensis
AH : Fibrotic rats supplied with 0.3% of methanol extracts of Camellia sinensis
BL : Fibrotic rats supplied with 0.15% of methanol extracts of Comus officinalis
BH : Fibrotic rats supplied with 0.3% of methanol extracts of Comus officinalis
CL : Fibrotic rats supplied with 0.15% of methanol extracts of Pinus koraiensis
CH : Fibrotic rats supplied with 0.3% of methanol extracts of Pinus koraiensis
2}) 27 3

sl EQe ATl Ma) tho] EE o, s mele] waA s

k&2 o] < B, F2= 03% wolA AEwd 22 JHE HYoR
Al 52k methanol FE=9 & MR dALHES IAT + AT (Fig



Fig. 1-4. Histologic examination of liver section from rat treated with
sample extracts and DMN(x200).

Liver section was stained with hematoxylin & eosin.

A 1 0.15% Pinus koraiensis B : 0.3% Pinus koraiensis
C : 0.15% Comus officinalis D : 0.3% Comus officinalis
E : 0.15% Camellia sinensis F : 0.3% Camellia sinensis

. 53 3f g2 EA ]"‘q‘?rﬁ]r AAGHZEZD AA
1) 3219 methanol 5% % #7147 £3

st AdAddEdS BAGr] S8 Als® AAgE 525 Scheme 1-40
71ed URel et fiEFFES 2SS4 2 kgs methanol® FE3F 5
hexane, chloroform, ethylacetate® &3t H& ZHAME methanol #80= s
At ZF E¥EE collagen type [ GAZAAS =4 A3 Fig. 1-590149 2

o] ethylacetate =¥ %, methanol +8 & TOo2 =2 JgALAHS YeERNAT
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Fig. 1-5. Inhibitory effect of organic solvent extracts from Camellia

Collagen type | inhibition (%)
o

sinensis.

M-C1 : Methanol extract fractionated with chloroform
M-H : Methanol extract fractionated with hexane
M-E : Methanol extract fractionated with ethylacetate
M-M : Methanol dissolved with methanol

M-C : Methanol extract

2) 1x} silica gel 60 open column chromatography

X719 M-E 23855 chloroform™ methanolS 100 : 05E 0 : 1002 =
S5 10%% WA 71H A 272} 5 bed volume? stepwise® S&A171 ¥, 74 3
9] collagen type I A4 &35 #HEZ Z3} chloroform : methanol = 10 :

90 A 7} =2 collagen type 1 AEA zte= FES 22390 (Fig. 1-6).

—

e ox

3) 2&} silica gel 60 open column chromatography

wild EA4EES chloroform? methanolS 20 @ 80, 14 @ 86, 12 : 88, 10 :
90, 8: 92,6 :94,0: 100 vo2 &3] AHANEAHS FAH A7 chloroform
: methanol = 12 : 8344 7F¢ =& collagen type 1 A& S
= e sk th(Fig. 1-7).

P
rr

=3

o
M
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Collagen type | inhibition (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Fraction number

Fig. 1-6. Inhibitory effect of M-E subfractions eluted by the first
sillica gel open column chromatography on collagen type I in HSC-T6
cell culture medium.

Inhibitory effect on collagen type 1 was determined according to the methods
previously described in scheme 1-3. Sample concentration was 0.1 mg/ml. Eluants were
mixture of CHCl3 and MeOH (100:0 (No. 1), 80:20 (Nos. 2~4), 70:30 (Nos. 5~7), 60:40
(Nos. 8710), 50:50 (Nos. 11~13), 40:60 (Nos. 14~16), 30:70 (Nos. 17~19), 20:80 (Nos.
20~22), 10:90 (Nos. 23~25), 0:100 (No. 26); v/v).
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Fig. 1-7. Inhibitory effect of M-E subfractions eluted by the second
sillica gel open column chromatography on collagen type I in HSC-T6

cell culture medium.

Inhibitory effect on collagen type 1 was determined according to the methods
previously described in scheme 1-3. Sample concentration was 0.1 mg/m{. Eluants were
mixture of CHCl3 and MeOH (20:80 (No. 1), 14:86 (Nos. 2~4), 12:88 (Nos. 5~7), 10:90
(Nos. 8~10), 892 (Nos. 11~13), 6:94 (Nos. 14~16), 0:100 (No. 17); v/v).

4) Prep-thin layer chromatography

a8A A7) dES ODS gel plate(20 x 10 cm)ol A chloroform : methanol =
3:109 AMENZE Prep-TLCE A Alste] 4719 R o=z Hgdk & collagen
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Fig. 1-8. Inhibitory effect of fractions isolated by the TLC on collagen

Collagen type | inhibition (%)

type I in HSC-T6 cell culture medium.

5) HPLC

29 g4 8ES Cig column(Luna, 4.6 x 150 mm)oll ¢ 3}al acetonitrile :
0.052] ANE&mE AFE3le] 1 ml/mine] F&Eo2 §535o] &4
FHE F, 22 HPLCE T xoA 228 43} Fig. 1-99 2

]_
ol Mlud vt =2 Aidd=ds AAT 5 Ak

|

AAEAS FxAA 7] 93 'H-NMR, "C-NMR, FAB-MS <& o] &3}
T-ZAAg £ chemical libraryE ©]-838te] 41gE A3} EGCG(epigallocatechin-3-gallate)
¢} FAFSF patternes K Yol wEt authentice  Sigmarte] A& EGCGE A&
ato] 'H-NMR, "C-NMR % HPLC ¥41& A8t 2 23 Fig. 1-10,
1-11, 1-12¢} Zo] %2 methanol FZE 25 AA 3 A 87} Al EGCGSF ¢

%8t o 2 M collagen type I AIZAHEZS EGCGE A A
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Fig. 1-9. HPLC analysis of the purified fraction, CS-1, on Luna Cis

column.

Fig. 1-10. FAB-MS spectrum of collagen type I inhibitor, CS-1,
isolated from Camellia sinensis.

The spectrum was recorded on positive ion FAB mass spectrometer (JMS-AX505WA,
JEOL, Japan).
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Fig. 1-11. 'H-NMR spectrum of collagen type I inhibitor, CS-1,

isolated from Camellia sinensis.
CS-1 was dissolved in MeOD (methyl-d3 alcohol-dl) and recorded on high resolution

NMR spectrometer (Avance-500, Bruker, German) operating at 600 MHz and 25C.

A FINER

EAaMBRE R B &% i@ ¥
# EAGL TSR AN & Su REH E P TETTTEIT A
PN VT T ATV, ] e

Fig. 1-12. BC-NMR spectrum of collagen type I inhibitor, CS-1,

isolated from Camellia sinensis.
CS-1 was dissolved in MeOD (methyl-d3 alcohol-dl) and recorded on high resolution

NMR spectrometer (Avance-500, Bruker, German) operating at 500 MHz and 25C.
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g =328y £33 EGCGY collagen type 1 A &A
=2} methanol FEEZ5FE 23 EZ2 EGCGY collagen type I &A1&

48 vEds YATesM & Edd 485 A4 BEshud dsld. o
A3 Fig. 1-133% Zo] 25 uMﬂ we FRAE 100 uMe] il =9 Tr/\}?& =
S I O

>,

Bl
S RS AABARA B 283 ASHS A

Collagen type | inhibition (%)

25 50 100
Concentration of EGCG (uM)

Fig. 1-13. Inhibitory effect of EGCG on collagen type I in HSC-T6
cell culture medium.
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ul. A2 71 F 9 collagen type I A &A
=2} g JHHZ T EGCG ©seo= gwo] 7 =vam deEA
ECG(epicatechin gallate)®} EC(epicatechin)®] A% X & 2 (Sigma Co.)S AHE
7}

3lo] collagen type 1 SGAZAHS vusde, 2 2 GCGel A& o] 7}
v%_
=

o

4 =7 vebgon ECGSH ECE #AHE o A84 S LehiArkFig. 1-14). 1
A 3A g EGOG B ol bE AHIFE d2&y G5 oAl

42 4e3hE 7P Aol £8g AAsarh

e

60

Collagen type | inhibition (%)

EGCG ECG
Concentration (100 pM)

Fig. 1-14. Inhibitory effects of EGCG, ECG and EC on collagen type 1
in HSC-T6 cell culture medium.
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A2d &I Z9 Atstd &4 did AE RS EA
phyochemicals®] 4 A3}

1.4 A

Lol 9 &AL OAWR, QYIS 4, @A Al A T4
g PEHIE FEeh olF &3S of7leke A Adade das HAe &
3 ke FAE wY 40~80 mg ATEE 109014 2047 HAT S A
Wirs, 80~160 mg A3 A HASE e, A4 Aee e &
el xR wizkstoe] sk 20 mg oY dFEA S of7| gt g
o] dFELE HAEL Aol EZ A alcohol dehydrogenase®] 23] olA E L4 3]
g2 fAtE I, o] TIAIES AloEZEIT unEZctgole] 9 aldehyde

dehydrogenase©l] <2J&] thA] EsjHEch F WA HZ= microsomal ethanol
oxidizing system(MEOS)Al A dojy=d 4z A3te] 10%A =S @3t}
MEOSAI= €& AbskA] CYP2ELO] #olshAl Hal o] aas vHddew <4
=2 I AHA FREe Ao g Utk

P ey WA BEHOR FYALFES YYITL b B 9
B Ede BYRaFel o Edoleh @ Fn vk o]Fe F2 MEOSHY

CYP2ELel 9f&] A=} A= & AoAE BAhH] g 1k EA) 8}
+ antioxidant(GSH %) X+ antioxidant enzyme(SOD 5)oll 3] A7 = | qt
ZHES A 1 B Fo ddEdE Agdt @M EATE T OO
OH, H:0, ¥ 1-hydroxyethyl radical(HER)2 CYP2Elel] & F== A HX| 7+
ADHA Y 93} redox shift®} acetaldehydeZ%-E aldehyde oxidase % xanthine
oxidaseoll 28] O, -, -OH T% AT o5& 7t AHS HAaksir|zl o
2R 7o A3l #Aolsta, @M AS carbonyldtdle] transferrin, ferritin %5 ¢
FoaE WA ks A7, HA £ DNAZS fragmentation”] 71t}
£3] hydroxy radical® alcohol®] W&ol ¢l&] A4 ¥+ hydroxyethyl radical-<
ZHge ol AAStE &AAVE =45 or7] wjiLo| Hit 7h&Are] #A

Al
radical 2 F55 Wi vk webd dmeA HEe] o 3 A58 LA
-1

’

o glo] & LTe AAAA =4, B4 FYNLTY 27 =4 B 24
G ol A AxRzg Edo AN AAse daEd 1



T ZALA ol wrel Wolzb AARE Hol7k 6~20 cm, YR 7} 3~4 cm B9
Bty o o] F79m spgatEld 22 F4U7t vtk HakE A SE 71
215 % epicatechin gallate(ECg)= A2 3~6%E AA st T4 %ot
=2} 7L 71752 ischemia-reperfusiondl] <] gt 7t &34 2 B ¥ s}
Zdoll} A9HoR FEHE B4z B Agd BE O 2 gstad
datel ofnl o mawo] glont, g e '

I k=gl Wit in vitro 2 ¥
o] A9 EGCG7} oleb7)| EA4tat g fesdh &abo] @iy glgol walAd s
woAHHe d3E FoJEged digt Ragdel EGCG ol FHEIZl,
AT A ko]t BegnE HaE vk gl
AT AE 200 e AEAEALY] FEEO diste] e o 3F
AE RsEHe] fGAaRAoA 7Hd =2 F4& B S (camellia sinensis)
ey FEZEEZNEH @484S dgsta 1 7324 540 A - oA 54
S HEFoZN 2AgtE 9% VxARE AASaA s Th

2. A5 £ A3dudy

7h g ' A

Aol A ARER WA ASAAEAY oF 200 AFS A2 Al s, A
A, 7 TACNA AT ZAE ATES 7Y, B Faol A
5 wRrol thekA o] o
F= A4S AAH AEE AESEAT A3 AME¥E HepG2/2E1 cell line<
ATCC(American Type Culture Collection)Z%E &oFubol transfectionrl 7] A
S AFE3g e, IMDM(Iscove’s modified Dulbecco’s medium), FBS(fetal
bovine serum), antibiotics %< Gibco-BRLAHGrand Island, USA), sodium
bicarbonate, MTT(3-(4,5-dimethylthiazol-2-yl) 2,5-diphenyltetrazolium bromide),
DMSO(dimethyl! sulfoxide), PMA(Phorbol 12-myristate 13-acetate) &+ Sigma
AH(St. Louis, USA), G418 sulfate= Calbiochem(Darmstats, Germany)=%8
dstath 2 AFPoA AEH =& 557% 9 SPF, ICRAl % mouse® (F)&
ZAENA EFol ALgEow, APAFES &% 22£2°C, F% 55~60%°l 4]

g

19 120708 A% sel, B3 ARE ARzl FHA7 ASsHen,
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U A

1) ¢3&4 A
7}zte]l Al&+= Scheme 2-19] W

AxU 248 27, #241xF

o= =

gk & 5000 x goll Al 3083 YA EEEt A& Aedes FAUFREA Y
FEYE(Fr. Doz }323}. %‘Xd%% TR ¥ A% net hexane
acetone, methanol, hot water £ &2 2A]7F &<t 87 F=3 & 44 &

TAxAzxzso Fr. II, III,

Edihle Flants

RSEAHED AL 259 =24

Wl wl 100°Cell 4] 53&%F blanchingdle] A
32 5,000 rpmeol A 5%, 7,000 rpmel
A 20%-3F homogenazer(IKA Labotechnik Co, Ultra-turrex T50, Germany)i

blanch, homogenize, centrifuge

Supernatard Residue
| Irophilize reflux with hexane
Fraction I filtrate
(cold water exiract)
Supernatard Residue
| evaporate refluy with acetone
Fraction IT (hexane exiract) filtrate
Supernatard Residue
| evaporate reflux with methanol
Fraction IIT (acetone exiract) filtrate
Supematart Residue
| evaporate reflux with hot water
Fraction I'V (methanel exiract) filtrate
Supernatard Residue
| Irophilize
Fraction V ¢hot water exiract)

Scheme 2-1. Systematic extraction procedure for various edible plants.
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2) YA X B384 in vitro assayAl

dIE ot HEA BREEAY FH98 assayAlE cytochrome P450 2E1°]
transfection® HepG2 cell& ©]&3te] Scheme 2-29F #o] FHFAT. =
HepG2/2E1 cell(human hepatocyte cel)S 5 x 10* cells/well?] ¥E==Z 24 well
platee] 5 x 10'cells/well2 seedingdt 5 37°Cell Al 20A17F Eob wlsla A=
AAE v PBSE AH3AE 5% FBSE %33 IMDM 900 uls H7he
001 pg/miel PMASF 374 2% ethanol(final concentration)® sample(l
mg/ml) 100 w0S H7 ebar 24A17va 48X 7 A #sk oS plateE Auo] zHzt
AR, 72247 & MTT(05 mg/ml)E 7}8kal 37°Coll A 2A]3F w8~
% HAHF formazanes DMSOE ¢ thg microplate readerE Alg, 4%
570 nm, refernce 630 nmoll A =43} t}.

<

ONONONGC
R ONONONG)
ONONONG)
. Toxicity test
0 : Vector . y I
G : cypeEL 088 —>

—~—~— ~—— |~

CYP2E1
enzyme assay

— > Monitoring production of
Oxidative species with DCF-DA

Scheme 2-2. Cytochrome P450 2E1 transfected cell line and assay

system for alcohol-induced damage on tranfected cell line.
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o] AlsRists Bt HFAMA] AET vhe] 5 A4S 5 HE
FA AT mhg-2ol A Az 3F =4 ARE ERIEr] fste] A
GOT ¥ GPTe &4 =439t GOT £+ GPT 7125 1 my Agd
3 37C FxAA 2~333 7§ SHRTFE L sAd dHS 0.
- 37C F=xdA GOTE 4% 60, GPTS 4% 30
ol 2 4-dinitrophenyl- hydrazineS 1 m(¥® %
4 N NaOH< 10 m4 go] uhg-&
F4E blankE 3l EFEN AA
a4

AFFAE ol gkl Hao

1l

>,
TN
=
ISS)
oo X 2 X

HE
r\l
Do

S

Lo,

2ol
R
w
S
e F
o ™, oo
o =
& oo
-
5

o & rlo
K
f

O r}O
9,
o

R T C T TR oii
o
ol
s
kI
s
sl

ﬂii

[‘10 o[N

IN'
1e PL o
ol

K
e o

4) In vivool A9l AlZd 93 cytochrome P450 2E1 A 3 &A
A SR 558 AFE 25g W9 ICR mouseE TY3ste] A&
o o ANTI 2L AIdFoeR 74 #9 8uig|¥y e ohe
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7 %+ W microsomeol A 2] P450 %< =A

A% microsomes 30 W FHsted HF 1 mlo] =5 P450 buffer(0.1 M
potassium phosphate buffer, pH 7.4 containing 0.1 M EDTA, 20% glycerol,
0.5% sodium cholate, Emulsion 913, 30 gm p—naphthoflavone)e} £33 & A=
9] sodium dithioniteE *7}8}o] baselines AA3}3, oxygen—free carbon
monooxideE A3 WEHS T3t ZAFAIA 400 nmelA 500 nm7HA] 7] &S
<, 450 nm®} 490 nm] #e] AelE Fste] P4509] FS S EHST
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}) Microsome®] P4502E1 4374

3% microsome= 0.3 mg protein® 3ol pH 7.62] phosphate buffer,
mM p-nitrophenol, NGS generation system¥} 37| 37°C =z A 30&7F W&
A ZTh WEE2 20% trichloroacetic acidE 100 pl FH7Fsto = FAAZ o,
5000 rpmeol A 153 4 Eesto] @& ool 2 M NaOH 250 uts 71,

k2l 4-nitrocatecholS &# % 490 nmol Al =73}t

t}) Microsome P4502E1 &&= =74

Microsome©l| 4] P4502E19] & 22 immunoblotting & ZA3s9th. 12%
SDS gelol 10 pg® loading 3+ & A 703}, nitrcellulose membrane®] transfer
3k & anti-mouse 2E1 polyclonal antibody$} 4°Cel A oF 16417+ <t w+&-A17]
% peroxide linked goat anti-rabbit immunoglobulin®} <o A 1A%+ &b w1t

SAIA Ao A x-ray filme2 #7433t

5 ABA R 59 methanol F&F % {71 &) £
e Ha A5 100°Col A 5%7F blanchingste] AAEY &2 &
713 hand mixer2 #A vtg & 1 kg9 =3 Z%S methanol 48] H3 2
72X Rt Aol FAAZIEA ] 24A13F vtk W EE S ulA] 6o zr
, AShEEste] Hak WgE FEES ZAESY FEE
% hexane, chloroform, ethylacetateE ZtzF 2v] H-3 =2 H7}slo]

3l A
718 18I EE 24359 HScheme 2-3).

o
-

ol
=

N
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Camellia sinensis(2 kg)

Extract three
times with
methanol at room

temperature

Methanol extract (C-M,500g)

reflux with hexane

Supernatant Residue
reflux with
dry
chloroform
Hexane fraction(M-H)
Supernatant Residue
dry reflux with
Chloroform fraction(M-C) ethylacetate
Supernatant Residue
d
v dry
Ethylacetate fraction(M-E)

Methanol fraction(M-M)

Scheme 2-3. Flow sheet for organic solvent fractionation of methanol

extract from Camellia sinensis.
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6) SAZRE ¢3S o9 HEL HSEZY £ 2 AHA
Chloroforme.2 &4 3s}H silica gel 60 columndl 718w #8& F3 oH]
g 5o A M-M<E chloroform¥ methanol2 AF&3te] 1, 23} silica gel open
column® # %4 %712 chloroform : methanol = 10 : 903} 6 : 942 &wj& Z+7
£& B3 FE=s¥Y. Aol 888 HPLC Cis column (analytical HPLC, 4.5
SFal

o=, T, © ':'i?
x 150mm)ol Y432 TFASl acetonitrile2 0.05% TFA/H:O : acetonitrile =

100 © 0~60 @ 40°] €Wz 1 ml/mind FHFoZ §&EA17]3, S4FERHs
TEHT T FHYES YT =044 HPLCE A A3t

7 53 BH FReH BEY BIBAY TREY

HPLCZ AAE 279 'H-NMR< 600 MHz, “C-NMR< 500 MHzol A Al &
o] o]5}eA o] F(ppm)e A3 aL, EI-MS® FAB-MS spectrums 3743}
=5

3. A% ¢4 nF
2o HA 9 A5 HA

usE
BEEAY 1% A
=4 1

sEds 2837171 S8
&

R DL SRR
) 48$4EA4A0ZRY I

SU A4S EAY o R T Y

A ew ok Z1Ed el FEE 200 94He dHem
HepG2/2E1E o] &3 12 4384 & Basds A% 43 onx, 54

b, Hab, AFE7] o WS FEEC] 2 HIgA S YERH AT (Table 2-1). ©]
S U7HA ARE e ® 2 = AAE 23 Fig. 2-13% o] v|AE A
g 33 A E7F AR BE dEhil e, AR e FAtstddol H
Hol 9= S st xA4E HF ARz A48

Kot

2) AAANE 529 in vivo B4 54 HE

A7l AlmZ A" 532 methanol FE2E9 3454
#1ste] 0, 1,500, 3,000 mg/kg®] F=2 FAT & 2+ +9 8 m
o &€& FHE 475 T FHA AEES HES A, BE TolA
100%9] AEES HYo a2 /3 FEE| 93 AL tHTable
2-2).

T
o
T
X
82
32

e ARE YEhlE GOT ¥ GTP 4% 343 4y =3 0, 1,500,
mg/kg FolTolAd AN dEzTd FAEHA e #@E veyemy mx
o)

methanol =& &9 93 542 YEUA] 458 & F At (Table 2-3).
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3) AAE FME RESFAHEZY in vivo FEA
AHE PAE RS EA in vivo S HAASH] $8 €3 HolE

&
WA P4502E1S] 243 TEAES AT AR 52 FEES 45

=

[¢)

%

7} ZF W microsome®] 41 2] P450 %
AAAN R =212 P450 contentol]l Wit &S HESZ] $18] el microsome
HES o2 carbon monooxide complexE HA A7 3 P4503} P490°] 2=

A PASO Fe ZAEGTh wAT Fold Aol PAS0S] Fo] AETo] HE &
JgHor FrRgor, Fngd A FelARe Wt GHT F 03% =4
o o

B oRole das AESTRY fFoldow Wity 5w H5ol3 GL, GHY
I

ol A o] P450 el S7F= P4502EL %t ofyel thE P450 A€ FUtE 1 9
dem woln, dmedt A FHEAS Aee HA FATS e w=
(0.15%)ll A iz Rt & ghs Hoza dagd 9% CYP2ELS F7Hd

=2 552(05%)9 Ak H7kAlelE CYP2ELS] Aol A

=
3T o
of wel glErrt v S yed Ao w s H Atk (Table 2-8).

}) Microsome®l 4 2] P4502E1 243
A7 A8 E =29 CYP2EL A&i€4d

S Ao &2 pNP hydroxylation &4 <

L& w7 vgow BT CYP2E1IY 4] #o4

03% =3 FE8 FoT R 015% Fo7e] v A4S YEALE 535

g wolwoA e AN E dR2E Hlud TEZH %

50% FEow AsfH oz bl Ao P450e] og FAAA RS dA =

g £ gS Aoz 7 ArkFig. 2-2).

AEs7] $ell 2+ microsome &

AN o
o
ol
32
o
uiy
_>|‘]_'4
o
e
32 i
d
4
=2
lo
)
o

t}H) Microsome®l A 2] P4502E12] 43l
Zr A 9] P4502E19] HdFAS E2lsl7] 98] microsome &S o=
immunoblottingS A AI$ A, &3 E HAF dFE FoatolA P4502E1S] A

S 32 5 AATH(Fig 2-3).

o
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Table 2-1. Screening of protective effect on alcoholic-induced liver
injury in HepG2/2E1l cell

Sample name Protective effect (%)
Common name Scientific name Fr. IV
A £ 7] Penilla sikokiana 4.4
Reatss Evodia officinalis 12.2
A Nelumbo nucifera 0
el Cucurbita moschata 5.4
=3 Benincasa cerifiera Savi 54.3
=5 Sasamorpha purpurasceus 59.5
234 Polygonatum sibiricum Red 8.1
EALR} Cuscuta japonica 394
iy Arachis hypogea 66.9
Eay Prunus armeniaca var. ansu 0
= %3 A} Rosa laevigata Michx 39.6
=7 Disopyrus kaki 0
55 Allium tuberosum 40.6
ZFAl A vt Euryale ferox 0
Al A Spinacia oleracea 5.7
el Ipomoea batatas 3.6
&t Paeonia suffruticosa Andrews 76.6
2 9} Allium fistulosum 34.8
Ak Pinus koraiensis 75.9

(to be continued)
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Sample name

Protective effect

(%)

Common name Scientific name Fr. IV
7 Sesamum indicum 59.7
<y} v} Medicago sativa 34.3
of ) 7 A} Brassica campestris var. chinensis 76.3
3 Hemerocallis fulva 0
2| A Cichorium intybus L. var. foliosum 0
AR - 0.3
473 A Brassica campestris var. chinensis 2.0
H 2] 7 g Brassica oleracea 4.3
oHFI U= Pimpinella brachycarpa 0
A= RtlR=IRe] - 67.7
74 2} =) Brassica nigra 0
5ok Al - 65.7
Artol B Cichorium endivia 0
IR S AL Brassica juncea 1.7
ZAY= Valerianella locusta 5.2
=l Meloidogyne hapia Chitwood 0
= Pimpinella brachycarpa 35.2
&2 () Petroselinum crispum 39.4
159 Capsicum anuum 10.8
A Althaea rosea 3.1
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Sample name

Protective effect

(%)
Common name Scientific name Fr. IV
272 (2) Cichorium intybus L. var. folisum 0
= Entermorpha intestinalis 0
= Beta vulgaris 0

2 7 Acanthopanax sessiliflorus 66.3
ul-5} Menta arvensis var. japonia 30.2
z=) Glycyrrhiza glabra 16.9

A gk Eugenia caryophyllate 60.5

A F TFEYol Armoracia rusticana 45.7
Elo] 1 - 0
IR RS AP AL Brassica juncea 14
I aagel Polygonum multiflorum 0
npl Ocimm basilicum 30.1
F}+e} ¢l o] Carum carvi 6,8
A2t Brassica alba 54.2
=} Camellia sinensis 79.2
o}~ Pimpinella aisum 23.1
HE Mentha spp. 44.0
of-% Malva verticillate 22.3
AT Laurus nobilis 60.0
A E4 Brassica oleracea 29.3
o e 2] Z i - 56.6

_70_

(to be continued)



Sample name

Protective effect

(%)

Common name Scientific name Fr. Iv
A 5] =} Cinnamomum loureirii 37.2
T Polygoatum japonicum 32.3
s Pinus densiflora 60.5
A= Citrus junos 5.7
A g 22k Cassia tora 3.2
SRS Punica gratum 28.3
Q1 Ak=} Panax ginseng 0
AFAHCEE) Atractylodes japoncia 26.3
B2 Hordeum vulgare var. hexastichon 22.3
Sl 2H(2-3}) Carthamus tinctorius 1.2
2| &} Gardenia jasminoides 65.9
L7z} Schizandra chinensis 63.4
& Artemisia asiatica 2.4
Q7 Acathopanax sessiliflorum 40.7
LT Zea mays 1.3
2 A € Cichorium intybus. 0
SE5g= Akebia quinata 14
& sk} - 0
2 Pueraria thunbergiana 54.7
Zrof Adeophora tryphilla var. japonica 95
2.5 Poncirus trifoliate 0
S5 Juglas sinensis 50.5
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Protective effect
Sample name

(%)
Common name Scientific name Fr. v
AT
(o-opa) Epimedium koreanum 52
Zd )] Diospyros kaki 54.2
T71 2k Lycium chinense 10.1
A Comus officinalis 35.3
H| 7}9) Eribotrya japonia 24.1
Tz Glycyrrhiza glabra 10.3
Ak Citrus junos 54
A7 o] Plantago asiatica 13.1
Yol Capsella bursa-Pastoris 56.3
el Morus alba 2.1
g A Astragalus membranaceus 43.2
st Angelica gigas 10.1
3l & 3} Rosa rugosa 0
83 Glycine max 0
e Citrus unshiu 10.3
Rl Oryzae sativa 0
L3F Illicium verum Hooker 65.2
g Coriandrum sativum 35.4
T Papharus acanthiformis 12.0
2ol - 72.0

(to be continued)
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Protective effect
Sample name

(%)

Common name Scientific name Fr. IV
AE - 10.8
}\j(j;i;:rl Lophanthus rugosus 72.3
Al A Spinacia oleracea 10.3
A o] A Salvia officinalis 67.0
S R=a=Ras - 0
Ed=s Lecocasia esculenta Schott 0
%1 3 - 0
g Foeniculum vulgare 349
ul 7] &k Thymus vularis 32.3
RCRRCREE Pipper nigrum. 50.7
2 o] Raphanus sativus 12.0
a=s Allium sativum 0
JENSD - 60.2
Yol Capsella bursapastoris 36.0
AN Brassica juncea 34.0
iRl Capsicum annuum 0
2= Phaseolus angularis 0
5T Mpyristica fragranas Houtt 15
ALH E Satureja hortensis 0
7] B2 Brassica oleracea 0

(to be continued)
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Sample name

Protective effect

(%)

Common name Scientific name Fr. IV
S Polygonum multiflorum 0
Bl Ocimm basilicum 30.1
7}ekd o] Carum carvi 6,8
7 A} Brassica alba 54.2
=2} Camellia sinensis- 79.2

ol 2~ Pimpinella aisum 23.1
o EAA Perilla frutescr 0
Rl Rty Papaver somniferum 0
+a,4% Curcuma longa 0
e - 0
25 Arachis hypogaea 66.93
A2 Sargassum thunbergii 0
ul 12 Poria cocos Wolf 10.3
o] 2]}l Coix lacryna-jobi 36.5
YE Mentha spp. 44.0
o714 Crataegus pinnatifida Bunge 66.2

mfj 2 Prunus mume 3.2
Catechin - 85.6
Bl Dioscorea batatas Decaisae 0
1 Cumium cyminum 63.2
K= 74.8
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Fig. 2-1. Protective effect on alcohol-induced damage in HepG2/2E1.
A: Methanol extracts of Schizandra chinensis

B: Methanol extracts of Rubus coreanus

C: Methanol extracts of Camellia sinensis

D: Methanol extracts of Paeonia suffruticosa Andrews

Table 2-2. Body weight and survival rate of mice orally administrated

Camellia sinensis on acute toxicity

Initial body Final body  No of mice Survival rate
weight (g) weight (g) survived (%)
0 mg/kg 22718 + 1.321 32.438 + 2.331 8 100
1,500 mg/kg 22730 + 1.141 32.400 = 2.822 8 100
3,000 mg/kg 22.800 = 1.155 28125 + 2.149 8 100
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Table 2-3. Effect of Camellia sinensis methanol extract on GOT and
GTP in ICR mouse

GOT GPT
0 mg/kg 71.000 = 7.969 34.200 + 7.396
1,500 mg/kg 55.125 + 5.007 31.000 = 6.505
3,000 mg/kg 65.000 = 10.863 35.333 + 3.502

Table 2-4. Composition of liquid diet

Composition (g/liter) Control Ethanol
Casein 414 414
L-Cystine 0.5 05
DL-Methionine 0.3 0.3
Soy bean oil 39.6 39.6
Maltose dextrin 117.7 38.7
Cellulose 10.0 10.0
Mineral mix 8.75 8.75
Vitamin mix 2.5 2.5
Choline bitartrate 0.53 0.53
Xanthan gum 3.0 3.0
Ethanol - 55.15




Table 2-5. Composition of vitamin mix

Ingredient Grams/kilogram
Thiamin HCI 0.6
Riboflavin 0.6
Pyridoxine HCI 0.7
Niacin 3.0
Calcium Pantothenate 1.6
Folic acid 0.2
Biotin 0.02
Vitamin Bi2(0.19%) 10.00
Vitamin A Palmitate (170,000 IU/g) 4.8
Vitamin D3 (400,000 IU/g) 0.4
Vitamin E acetate (500 IU/g) 24.0
Menadione Sodium Bisulfite 0.08
P-Amino Benzoic Acid 5.0
Inositol 10.00
Dextrose 939.0

Table 2-6. Composition of mineral mix

Ingredient Grams/kilogram
Calcium Phosphate, dibasic 500
Sodium Cloride 74
Potassium Phosphate, monohydrate 220
Potassium Sulfate 52
Magnesium Oxide 24
Manganous Sulfate - H,O 4.6
Ferrous Sulfate - 7H,O 4.95
Zinc Carbonate 1.6
Cupric Sulfate 0.675
Potassium Iodide 0.007
Sodium Selenite 0.01
Chromium Cloride 0.55
Sodium Fluoride 0.06
Sucrose, finely powdered 117.88
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Table 2-7. Cumulative energy intake of mice fed experimental diets for

4 weeks
Week
1 2 3 4

Control 23.77+4.18 48.59+8.52 66.14+11.23 86.48+12.68
Ethanol 20.93+3.44 39.89+9.33 61.61+11.22 79.41£13.81

GL 24.21+£5.06 43.75%6.16 63.21+4.38 83.32+3.40

EGL 23.99+4.10 43.82%9.10 65.41+9.70 83.27+12.93

GH 22.53+4.25 40.61+4.97 58.11+4.24 76.78+5.42

EGH 20.93+4.53 31.14+4.43 46.45+4.84 61.83+6.43

Extracts of Camellia sinensis was supplied in liquid diet(0.15, 0.30%) for 4
weeks. Body weight was measured by weekly. Values were mean + S.D. of 8
mice in each group.

Control: Normal control mice

Ethanol: Ethanol control mice

GL: Normal mice supplied with methanol extract(0.15%) of Camellia sinensis
GH: Normal mice supplied with methanol extract(0.3%) of Camellia sinensis
EGL: Ethanol mice supplied with methanol extract(0.15%) of Camellia sinensis

EGH: Ethanol mice supplied with methanol extract(0.3%) of Camellia sinensis

Table 2-8. P450 content in mouse liver

(nmol/mg protein) Control EtOH

No sample treated 18.30 + 6.97 3890 + 12.63
GL 20.96 + 7.03 4543 + 11.68
GH 3255 + 16.14 25.22 £ 432

Extracts of Camellia sinensis was supplied in liquid diet(0.15, 0.30%) for 4
weeks. Values were mean = S.E. of 8 mice in each group.

Control: Normal control mice

Ethanol: Ethanol control mice

GL: Normal mice supplied with methanol extract(0.15%) of Camellia sinensis
GH: Normal mice supplied with methanol extract(0.3%) of Camellia sinensis
EGL: Ethanol mice supplied with methanol extract(0.15%) of Camellia sinensis

EGH: Ethanol mice supplied with methanol extract(0.3%) of Camellia sinensis
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W Control
6 o O EtOH

4-Nitrocatechol (nmol/min/mg protein)

0 0.15 0.3

Green tea extract(% )

Fig. 2-2. Inhibitory effects of CYP2El in microsomal fraction of mouse
liver.

Camellia sinensis was supplied in liquid diet with/without ethanol for 4
weeks. Values were mean = S.D. of 6-8 mice in each group.

Control: Normal control mice

Ethanol: Ethanol control mice

GL: Normal mice supplied with methanol extract(0.15%) of Camellia sinensis

GH: Normal mice supplied with methanol extract(0.3%) of Camellia sinensis

EGL: Ethanol mice supplied with methanol extract(0.15%) of Camellia sinensis

EGH: Ethanol mice supplied with methanol extract(0.3%) of Camellia sinensis

Fig. 2-3. Western blotting of P4502E1 in mouse microsome.

Lane 1: Control, Lane 2: Ethanol, Lane 3: GL.
Lane 4: EGL, Lane 5: GH, Lane 6: EGH.
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Fig. 2-4. Protective effect of each fraction fractionated from Camellia
sinensis methanol extract.

Protective effect(%)

M-C: Chloroform extract of Camellia sinensis
M-H: Hexane extract of Camellia sinensis

M-E: Ethylacetate extract of Camellia sinensis
M-M: Methanol extract of Camellia sinensis
C-M: Crude methanol extract of Camellia sinensis

U, 43" DAZTEIEHEZ] AA

St A DAE RSEFZEDY FAE AT 1A 22 £

HAEZ R3S EZA AAE Y] AE22 AA-E =22 Scheme 2-3° 7]
ool wet dEFFES AAsT 53 2 kgs 33 methanol® FE 5}
1l hexane, chloroform, ethylacetate® # 33 & Y= ZFALE methanol +3& S
2 gtk 72 ¥ Ax BRsgAs 5483 A Fig. 2-40A 8 2o
methanol, ethylacetate o2 %& A4S UErHel] wef & AFoA= 124
© % methanol 2 Ifd AETRIAHE=LS

Akt

Hy

SRE ted 2ol AAE
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2) 1, 2&} Silica gel column 60 open chromatographyol] 2% £ g

4+712] methanol #3 &2 chloroform™ methanolS 100: O—rE1 0:1000.2 =4
1

AEZ A} chloroform:methanol=10: 9001] A7 =
T et (Fig. 2-5). w+8® A48 ES 24 silica gel
open chromatography® 30712 & & 5o &A1 & SAHEE A 2

W 6:9432A 7Y = G4 UERATHFig. 2-6).

(@)

3) HPLCel o1& &4 84 &9

22} open silica gel column chromatographyoll 4] B3 &Xo] =ddd & FE
S Cis column(analytical HPLC, 45 x 150 mm)ol FYU3t2 TFA9}
acetonitrile= 0.05% TFA /H:O : acetonitrile = 100 : 0~60 : 409 &vjz=z3}
I m/min®] #F&Ho= &EFA7]aL, GRS 553 §F 53 z=
oA HPLCE AAS A% UV 254 nmol A 9 tiF 9] @ peaks ATt
(Fig. 2-7).

o AAEZDY 7224 2 A

HPLC® AA¥ E4¢ 'H-NMRL 600 MHz, “"C-NMR< 500 MHzol A Al &
9] o]3etA ol F(ppm)S =A% A o (Fig. 2-8, 2-9), FAB-MS spectrums =
sttt

2. x25¥ 239 epicatechin gallate(ECg)e 7HA X BRI EA
=2} methanol FEEZHEH E3 22 ECge &z s FHAX B
Z8AS AH FAE Al vitamin EGO pM) ¥ vlwgre 24 EFeo] 83t 7}
EsluA st 2 A3} Fig. 2-109 #o] 25 uM<e] ECgZt oF
& B EAAS YEN e, Fig. 2-1104 9 o] &3e

10% = ko] A
Heke Ba Asisol Hold Aow vehdel i g% Bde e A8
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2 =2k 7843 d83 e des A
o] 25 uM9| FIkolAM EGCGSH EC7F ECg
ﬁ,ﬁgZﬂBﬂiﬂ‘%ﬂ 22k A
= A8st 7he S

ST

EEE

o
=

A

a

Al ALa

w3 F% & o

_82_

EGCG(epigallocatechin
HegdEs
o Az F&g. 2-12¢}
E fex] o

H) 33} o.



Froteciive effechiih)

1 23 4 5 6 7 % 9 101112130415 1617 18 1920 21 22 23 24 25 26 27 2%
Fraction nomher

Fig. 2-5. Protective effect of M-M subfractions eluted by the first
silica gel open column chromatography on alcohol-induced liver injury
in HepG2/2E1 assay system.

Protective effect on alcohol-induced liver injury was determined according to
the methods previously described scheme 2-2. Sample concentration was 0.1
mg/ml. Eluants were mixtures of chloroform and methanol (90:10 (No.1-2),
80:20 (No.3-5), 70:30 (No.6-8), 60:40 (No.9-11), 50:50 (No.12-14), 40:60
(No.15-17), 30:70 (No.18-20), 20:80 (No.21-23), 10:90 (No.24-26), 0:100
(No.27-28); v/v).
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Fig. 2-6. Protective effect of M-M subfractions eluted by the second
silica gel open column chromatography on alcohol-induced liver injury
in HepG2/2E1 assay system.

Protective effect on alcohol-induced liver injury was determined according to
the methods previously described scheme 2-2. Sample concentration was 0.1
mg/ml. Eluants were mixtures of chloroform and methanol (14:86 (No.1-3),
12:88° (No.4-6), 10:90 (No.7-9), 892 (No.10-12), 6:94 (No.13-15), 4:96
(No.15-17); v/v).
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{-|-epimiechis pallale (ECE)

Fig. 2-7. HPLC analysis of the purified fraction from Camellia
Sinensis.

The HPLC analysis performed with a UV detector (at 254 nm). The column

was eluted with the linear gradient of 0~409 acetonitrile and 0.05%6 TFA at

flow rate of 1.0 ml/min. Injection volumn was 10 xl.
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Fig. 2-8. 'H-NMR spectrum of isolated compound from Camellia

sinensis.
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Fig. 2-9. C-NMR spectrum of isolated compound from Camellia

sinensis.
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Fig. 2-10. Protective effect of ECg on alcohol-induced damage in
HepG2/2E1 cell.

Values indicate mean *+ S.D.(n=5), vitamin E conc. is 50 uM, ECg conc. is 25
T
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Fig. 2-11. Inhibitory effect of ECg on alcohol-induced ROS production
in HepG2/2E1 cell.
Values indicate mean + S.D.(n=5), vitamin E conc. is 50 uM, ECg conc. is 25 uM.
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Fig. 2-12.

Lalil

control 2% ethanol VitEstd epicatechin EGCG  epicatechin
gallate

Protective effect of ECg, EGCG, EC on alcohol-induced

damage in HepG2/2E1 cell.
Values indicate mean + S.D.(n=5), vitamin E conc. is 50 uM, ECg, EGCG and
EC is 25 pM.
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Fig. 2-13. Inhibitory effect of ECg, EGCG and EC on alcohol-induced

ROS produc

tion in HepG2/2E1 cell.

Values indicate mean + S.D.(n=5), vitamin E conc. is 50 uM, ECg, EGCG, EC

is 25 uM.
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A3d 432 = CYP2E1 @A %4 phytochemicals®]

1.4 A

e 1 553 g or < FHAdH ofEA o] o, &9 Fi
U S5 F8d dAflel AHS &3] 3 |3ke] 4= A 7HE s b
A QAR A A Ak HAFHI dIEe dFE = Ho AFNME FF
AwE YRR AFAA F5FHo]  7relA alcohol  dehydrogenase(ADH),
cytochrome P450 & 47|, catalase ol ¢la Ealeth dZ &2 Q3 hEAFS
oL Abste] wE FAAAF W o7 NADHINAD H| &9 W3} oA EY
gel= ZRE oJyES A4, CYP2ELY %, o] wW& I1-hydroxyethyl

radical(HER)®] @4 ol 9al dojuA Hrf tiiFe &d3&e 1A F2
alcohol dehydrogenase(ADH)$} aldehyde dehydrogenase(ALDH)ol 2]3l &3 &
A2t microsomal ethanol oxidizing system(MEOS)Ale] & 10% AE &3
o] tjArtE Exko] A dFE Abstol] o] CYP2ELe] o] ghry,

CYP2E14 NADPH-cytochrome P450 reductase$t 374 MEOSO|A] <329
Absle] AAQ &S Festa v A &3S AAFHA ADHel 93] Aks)
o] ofAELH o2 My vhd d3e TEA e WA d3g AHdFH
ZFe] 75 CYP2Elo] #ofstH A of Al E co] A 52l HERS H]
%3t %9 ROSE A S35 439 #eol 948 inducible formo.
2 #§=% CYP2El 7% radicals =24 GSHel s 27w
% AdHqkstE v Rg 44k & It CYP2ELY] fr=H+= A=

malondialdehyde(MDA) XAl &% =7} ferritin®. 258 do] fl=F F7kel
ot A FH}ist= HHAA HHES Atk T3 dFZ o FEE
CYP2E19] %2 drug WA= d&S wH A2 <2 microsomal detoxication
S TR Fge] FEFAE FHste FEFHITEY ddlo] H
T st meba d3ed HEE T AFe dikstel] ogk b E 9 &gtk
of o3t &S syl 938 phytochemicalse] A A shell Qo] o] 52

q &3t= CYP2ELS] AdA A &3S AL Al & Ae
&
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% Ao 7 CYP2EL Asi&A
Al S ®Bel B (Hordeum vulgare)®l W
gsta 283 M-S HES A s

2. A8 2 438

7 AR R A%

B oAGl A AE U A8 BRI oF 200 B A% A ek, 2
A, 2 SANA AA BAR ARE FY, EE FEEl A§39
A% w8 wels AP FEwel tudel dFFE HAL AR A

B8 A8tk Ado] A}8F bactotryptone, yeast extract, bactopeptone &
Difcorl(Detroit, USA)ZHE 79392 ™, p-nitrophenol, [-nicotinamide
adenine dinucleotide phosphate, D-glucose-6-phosphate= SigmaA}(St. Louis,
USA), glucose-6-phosphatate dehydrogenase, bestatin, aprotonine RocheA}
(Indianapolis, USA)ol Al Z+Z} F135lo] ARSIt 2 Agoa] AledH 82
53-8 9] SPF, ICRAl A mouseZ (F) T dEA A FYro} AL on, A
o= 25 2242°C, 5% 55~60%°0A 1¢ 12414 A5 s, =3 ARE
Afr 2ol w2 7IH AbS3E T

. Ay
1) CYP2E1 AHEAHEL ANE N8 A

77k e] A&+ Scheme 3-12] WHel whal 100°Col Al 5% 7t blanching3dle] A
AMEW E405 BN 7, 5241 %3 ¢S 5000 rpmol A 5%, 7,000 rpmel
A 2087t homogenizer (IKA Labotechnik Co, Ultra-turrex T50, Germany)Z®
gk - 5000 x goll Al 30E7F AR st & AeHE AN Y
F=d &8 Fr. Doz g HA Az AEe] me} hexane,
acetone, methanol, hot water << =% 3 44s 55,
SARZSY Fr. 00, 100, IV, V] &)

S
ol

KU me o
Lot
Y

M o (o H
Y oft

A E

BN Fu
d
d
g

for offt
Mo 2
o
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Edible Plant
|b|anch, homogenize, centrifuge

Supernatent Residue
||yophi|ize reflL with hexane
Fr. 1(Cold water extract)

Fr

Fr

Fr

Fr

Scheme 3-1

filtrate, centrfuge

Supernatant Residue
|dry teflux with acetone
. Il (Hexane exract)
| filtrate, centrifuge
Supernatant Residue
|dry teflux with methanol
. I (Acetone extract)
| filtrate, centrifuge
Supernatant Residue
|y reflus with hot water

. I¥ (Methanol exract)

Supernatant Residue
lvophilize
. ¥ (Hot water extract)

filtrate, centrifuge

. Systematic extraction procedure for various edible plants.
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2) CYP2E1 A& =4 in vitro assayZl

Zh g2 tig CYP2EL Asfjgdds FAs7] fl&l  CYP2E],
cytochrome P450 reductase 2 cytochrome bsS I% W3AZl E colio
membrane fractiong % A3 & CYP2E19] 712l p-nitrophenolS AF-&3}ho]
CYP2E19 A4S =A319tHScheme 3-2). ZA|¥ membraned P450 3F#-&
P450 spectrum @ ZH-E] AlAlsle] 50 pmol® A do| A&t EANLAES
0.1 M phosphate buffer(pH 7.6), 50 pmol membrane fraction, 1 m
p-nitrophenol® % volume©] 500 wo] H == H7F3E & 37°C FZFo|A 5
ZF e A71 & NGS mixture(20 mM NADP+, 20 mM glucose-6-phosphate,
66 mM MgCls, glucose-6-phosphate dehydrogenase 4 U/mlDE x4 oz 7}
stol  sd oA 403 RESAIFETE WSS FAATZIZ] #I8 20%
trichloroacetic acidE Z+ wk$-<o] 100 A H7}star, 5000 rpmel A 20827 4
AR T 45N 500 s FHs, 2 M NaOH 250 ple} WAzl 3 490
nmol| A FFEE =As9h CYP2ELY &A1 S product A Z, wH8-A| kx} db
Soll AFgE P4509] o= qd o, A5 o CYP2El As|&Ad-2 of
g 2ol web gHkekd

=

=<

Inhibitory effect (%) = [1 - (As / Ac)] x 100

As  AlEE AHEg AgT9o CYP2EL &4
Ac : AEE AFsHA @2 A9 CYP2EL €4

3) CYP2E1 AREAHEZY invivo 5L

A K2 methanol FEE9 gA45A4 AFE a7l 9ste] ICR mouse
(7, 5578)& o83t A=EE 0, 1,500, 3,000 mg/kgo 2 AR 410 45 b
of AFWsls #Esta HTLHA AES viE] FE SAHS F WEEE A
St T wh-2el A Alge] 1 =4 oARE glstr] 9t A GOT %
GPTY #&4& =Ast. GOT =& GPT 7124 1 m® Ald#dd ¥ 37C
FEAA 2~327 b F SHRSTE 5 8 slAE @S 02 mey MU 3
7C FxoA GOT 4% 60, GPTS 49 30%zt wgAlzl
24-dinitrophenyl- hydrazine< 1 q 3
NaOH< 10 ml #H7t=2 wh&& FXA AT v
A HA B gxa FAEE SASL HAF

g aasts.
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Transducted E.coli inoculation
J incubation at 30°C, 250 rpm
| for 51 hr
Membrane preparation

l

Membrane prep, 10 mM KPB, 5 mM p-nitrophenol, DW mixture
| preincubation at 37°C for 3 min
Add NGS system
(NADP’, glucose 6-phosphate, MgCl,, glucose 6-phosphate
dehydrogenase)
J incubation at 37°C for 60 min
Add 20 % TCA soln to stop the reaction
| cfg at 5,000 rpm for 10 min
Transfer only supernatant to clean tube

!
Add 2 N NaOH

l

Measure at Asss

Scheme 3-2. In vitro assay system for determination of alcohol induced
CYP2E1 activity.

4) CYP2E1 A& =29 in vivo FEE 23

AP F5ES 559, ﬂ% 25g W29 ICR mouse® T4dte] H3A171 & i
Hell oa] Ay 43E Ao 7 3 ety yiE o, dIa e
Heyl WEgs FEES F98A ¥v v 0156%, 03%9] sEE HIYFEFES
FTHEEE FoZ o] A ALE(Lieber-Decarli  diet) 9 %ﬂ]i Tttt
(Table 3-4, 35, 3-6). UR&E 4%k AA 43 Qo] 30%0] o] ZEZ AN
3] FeAA Tuetdlon wid HoldHZS, dFdntt w5A WstE SA4 6t
At A3 4FA o] T2 16417 AAAZ T S A FHo Hgulo]a] |

datar, A F e AEete] A AHEEslth A=t e FAE AT
& WAL =9 potassium phosphate buffer(pH 7.6)2. 2 &3}t 10,000 x
goll A 2087 AAlEEete] @2 4SS thAl 108,000 x goll Al 603 A
gt o AHES 4719 buffer® thA] 4@ 3}ste] microsome o 2 AR5}

£
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7} 2F W microsome®] A ¢ P450 & =H

A7) A ZASE microsomes 30 wl® H3FY] HF 1 mle] HEHF P450
buffer(0.1 M potassium phosphate buffer, pH 7.4 containing 0.1 M EDTA,
20% glycerol, 0.5% sodium cholate, Emulsion 913, 30 ¢m p-naphthoflavone)%};
E3tel & 279 sodium dithionite® baseline2 A A3}, oxygen—free carbon
monooxideE WEH| 93] AFAIZl TS 400 nmolA 500 nmZ7}A] scanning 3}
Atk P4509] & 450 nme}t 490 nme] FF =R FA53ch

1}) Microsome®l| A 9] P4502E12] 4574

A% microsome= 0.3 mg protein® F 3t pH 7.62] phosphate buffer, 1
mM p-nitrophenol, NGS generation system¥} 37 37°C F=ZFo A 30&7F Wk
AATE WEEE 20% trichloroacetic acid® 100 w FH7Fgo 2 FAAZoH,
5000 rpmell A 1537 FAliEste] & Aol 2 M NaOH 250 wE # 71,
WA 4-nitrocatechol S &3% 490 nmol A S 3T

&

|\

t}) Microsomedl A1 9] P4502E19] & =

Microsome®l| 41 €] P4502E19] @& 32 immunoblottingl. = FA 3t 12%
SDS gelell 10 pg® loadingdt ¥ H7Rs}e], nitrcellulose membrane® transferst
31 anti-mouse 2E1 polyclonal antibody®t 4°ColAl oF 16A1%F WHEAIZL §
peroxide linked goat anti-rabbit immunoglobulin®} 2204 1A]7F F<F Hk-S-A]

A Aol A x-ray filme® A5

5) AR E B9 HgE & 2 F7]&d £9

oz 198 ®elEs 100°ColA] 583t blanchingdle] YA ZW &4E &
24 A17]3, hand mixerZ F 7 vFgE & 1 kg9 R E] ZZS methanol 48] F
2 72417 Fob AL A shakingAlZ1AA ) 24417 vtk wlERS-S WA
=% o8, 7 % el gs FEES 2ANY FEEESYH eSS

%43 A A F hexane, chloroform, ethylacetateE z+z} 28] H-3 =2 37131

7t §7)1 80 7183 RS 2459 tHScheme 3-3).

u!
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6) RE25E CYP2El A4 AAEZ £ 2 AA
7}) Diaion HP20 ion exchange column chromatography

=2 CYP2E1 A3 &84S ¥l methanol &8 Eo| tste] Diaion HP20 ion
exchange chromatography& Uts3 2Zo] AASA. WA 5% NaOH<} HCIZ
FAskaL 2 534471 Diaion HP20 Z& el AJ5Ql WeE #2825 loadingdtil
&, 50% "EHE, 100% wWEE, 100% oFAlE 9% 3 bed volume % &% A7

il CYP2EL Asi &4 S48t 4L Zob At w3kt

1}) Sephadex LH-20 column chromatography

719 12 ARlelA =2 CYP2El AdlE&AZES HA FF o st
Sephadex LH-202 2% chromatographyS A A3t} 50% methanol &
packing® ZAHE AFE35}e] 0.3 ml/min®] #5202 50%~100% HE=2 5 =4
E AF83F 5 bed volume §F3Ath ZF 82 2 mY &5 o] CYP2EL A
gL AN F d4gES 5

T

t}) Toyopearl HW40 column chromatography

v}

0 2%

2710l CYP2El Asi@Ao] H& 5= £&FIES Toyopearl HW-4 =
of Z9jgt ¥ 100% WEES Algste] @478 s §E3A7 44S 533
=3
2}) HPLC

2719l A 35S p-Bondapack Cig(4.5 x 150 mm) columne AFE3Fe] TFA
¢} acetonitrile2 0.05% TFA/H-O : acetonitrile = 100 : 0~60 : 409 &wjz=A
oAl 1 ml/min®] F&Ho2 §EA7]3, SHIEWNSE F5 & L3 =49

Al 22 HPLCE A Alsksitt
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Hordeum vugare(1 kg)
Extract three

times with
methanol at room

temperature
Methanol extract (C-M,40g)

reflux with hexane

Supernatant Residue
reflux with
dry
chloroform

Hexane fraction(M-H)

Supernatant Residue
dry reflux with
ethylacetate

Chloroform fraction(M-C)

Supernatant Residue

d
v dry

Ethylacetate fraction(M-E)

Methanol fraction(M-M)

Scheme 3-3. Flow sheet for organic solvent fractionation of methanol

extract from Hordeum vugare.
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7) AAEAY F2EH 2 FF
AAE =4S 'H-NMR(BG00MHz)# *C-NMR(600MHz) (Brucker German,
Advace-600)& Al&3te olFEE A3 o™, Electronic ionization(EI)

mass(JEOL, JMS-AX505WA)E AR&ste] &84S AAet

3. 24 ¥

7} é}%/‘]“i—rﬁ CYP2E]1 AHZHEE AN

1) A 44 E=25€ CYP2El AP ERAY 1, 2334
S A EAD o2 RE CYP2EL A gddE2

2 A Tles W wE =A% FEE

CYP2E1 transduced E. coli membraneg ©]&3% CYP2El AdZH=dE 14
AN AF, abEy], o] E\ﬂ«] Hes FEE0] =2 APH S e
UH(Table 3-1). ol & *1]7]'74 ARE ez 22148 AAg 23 ®neE F

T ANR=E AdAskatk(Fig. 3-1).

2) AA " X methanol FEE9 in vivo 54 FAE
= =1

71l AEE 8" B methanol FEE9 454 ofF 5 dolr7|
& FEES 0, 1,500, 3,000 mg/kge] w2 XA & 2+ 93 8vizg]e ICR
mouse®| S8 FEHZ 45 B FFd FHA AEES HES A BE
oA 100%°] BEES HYoR2ZA He FEE §454S YEuA skt
(Table 3-2). &4 ARE Yellls GOTE GTP A4S A3 A3 ny
1,500, 3,000 mg/kg FolwolA B 2T FASHA e 3 UEIY oz A

- o

R methanol F& &l 23 3 542 YEhA] &
3-3).

oo
i

e
+
X9,
4/
v
z
=5
9

3) In vivodl A ¢ CYP2E1 A& &A
AAwE CYP2EL AZAA &9 in vivo
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N
)

Moo

U microsome®l 4 ¢] P450 <

Alg 1o P450 contentell W3 FFS HESZ] $18] 7He] microsome
th A0 2 carbon monooxide complexE #A A7l & P4503} P490¢] =

Al P450 contentE Tatth HEwh Fold Aol P450e] o] HEF] H|S|

oA ow Ygtow A3 A Fostdsule ¢is AEERY {93

o2 Yokt HFEES A9 P450 AGdA ] A FgFS w i 1o

Z1tH(Table 3-8).

o ox =

ot

1) Microsome®l 4 2] P4502E1 &4
A7l AAE B9 CYP2EL AlEAE 7+9 microsome &<

A CYPELS] B0l frelslAl AdHA. nge FezA
Hot AAASE Fogt 9 CYP2El &A4¢ 3 =
AN FolzolAel CYPEL 8494 ¢3& 7ESTY] 50% FEo=2 A
3 51 2 o} (Fig. 3-2).

o
X2

t}) Microsome®l A 9] P4502E1 &

Zroll Al P4502E1¢] 38 Z7+S microsome FE S A4S 2 immunoblotting <
AAG A, RS By ool Ao P4AS02ELS #AE #EE UG
(Fig 3-3).
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Table 3-1. Screening of CYP2E1 inhibitory effect of plant extract

Sample Protective effect(%)
Korean name Scientific name Fr.1 Fr.4 Fr.5

S5 Myristic fragranas Houtt 54 0 0
FAnF A Papaver somniferum 0 0 0
HE Mentha spp. 0 0 0
&3t - 0 0 0
Az - 0 0 0
% 3} Allium fistulosum 135 0 0
7t Brassica juncea 0 0 0
oF 5} Allium cepa L. 0 0 0
= - 0 0 0
ey - 0 0 0
2 - 0 0 0
pataty L Fal Pimenta dioicalis 31.1 0 0
v}z Origanum vulgara L. 0 0 0
&g Petroselinum crispum 0 0 0
la=ll Allium sativum(leaf) 0 0 0
55 F Pipper nigrum L. 0 0 0
27 Zingiber officinate 0 0 0
=4 Sedum sarmentosum 0 0 0

(to be continued)

_99_



Sample Protective effect(%)

Korean name Scientific name Fr.1 Fr4 Fr.5
v 12 Oenanthe javanica 0 0 0
AR - - 0 -
7}el 71 - - 6.3 -

e - - 0 -
wel Morus alba 14.3 5.1 5.7
2w zp Schizandra chinensis 11.8 0 0
A7 Rubus coreanus 6.7 19.7 26.8
hwA= Rz IR0 - 10.3 7.4 0
g o) - 28.0 11.8 0
A sz iolel Lophanthus rugosus 10.0 5.6 6.3
v A & ko)) Lophanthus rugosus 0 0.8 0
vt - 9.9 0 0.8
oY ZUE Pimpinella brachycarpa 0 0 0
AE - 11.3 7.3 0
3 - 28.0 12.8 0
o ) 7 A - 1.0 5.8 3.7
2 2uly Rosmarinus offrcinalis 0.9 8.1 0
2 g Chilicon carne 0 9.0 0

(to be continued)
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Sample Protective effect(%)
Korean name Scientific name Fr.1 Fr4 Fr.5
A} ek Eugenia carypphyllate 0.6 0 0
A ok Y o) Armoracia rusticana 0 94 0
7= Origanum vulgara L. 29.6 6.3 9.7
uf] A - 0 0
% = Pipper nigerum L. 0 0 -
ns% Allium sativum (trunk) 116 - 0
Chrysanthemum
%7 Foante 0 0 0
coronarium
=g Allium monanthum 27.8 6.7 0
B = Aster scaber Thumb 0 0 0
a1 Capsrcum annuum 0 0 0
AAF =} Glycine max 0 0 0
=3 =} Citrus unshiu 0 0 0
A /
SREpE stragalus 0 0 0
membranaceus
2 74 o] 2} Plantego asiatica 0 0 0
Chrysanthemum
=3k oA 0 0 0
morifolium
= R= Condonosis lanceolata 0 0 0
_ Zizyphus jujuba var.
o 3=k ) . 0 0 0
nermis
Wy o] 2} Capsella bursa-pastoris 0 0 0

- 101 -

(to be continued)



Sample Protective effect(%)

Korean name Scientific name Fr.1 Fr4 Fr.5
T-71 =} Lycium chinense 0 0 0
=g}x Platycidon grandiflorum 0 0 0

2 Pseudocydonia sinensis 0 0 0
s=El g Trihesanthes kirilawii 0 0 0
35 Juglas sinensis 0 0 0
g Coix lactyma—-jobi var. 0 0 0
ma-yuem
%A - 0 0 0
Z Pueraria thunbergiana 0 0 0
7+ ) - 0 0 0
%712 Cicorium intybus 0 0 0
e 2} Poncirus trifoliate 0 0 0
2 A deopho‘ra th ‘yphz']]a 0 0 0
var.japonica
o2+ Akebia quinata 0 0 0
Zuf - 0 0 0
28 =) - 0 0 0
2] A} Gardenia jasminoides 0 0 0
A - 0 0 0

(to be continued)
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Sample Protective effect(%)
Korean name Scientific name Fr.1 Fr.4 Fr.5
A Atractylodes japonica 0 0 0
27 o] Plantago asiatica 0 0 0
L 4=a= Zea mays 0 0 0
23 - 0 0 0
A ulel7) Helianthus annus 0 0 0
3 33} Rosa rugosa 0 0 0
= Angelica gigas 0 0 0
Perilla frutescens var.
= . . 0 0 0
japonica
-2 - 0 0 0
s Raphnus sativus 10.2 - 0
A g Brassica oleracea 0 0 0
5ok Al - 0 0 0
A&+ Citrus junos 0 114 2.3
&9 Pinus densiflora 23.9 3.2 -
Hordeum vulgare var
By . 345 19.2 195
hexastichon
=3 - 0 - 7.2
=4 Plygoatum japonicum 45 7.6 0
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Sample Protective effect(%)

Korean name Scientific name Fr.1 Fr4 Fr.5
ob= 7hA] T Eﬁterom‘orp‘ha 0 0 0
ntenstinalis
N —-FEnteromorpha
S 1)y
sk =k el intenstinalis 0 0 0
7t Codium fragile 0 0 0
91 3} o) Entem@orgha 0 0 0
intenstinalis
2150 5} o) E{ytemm.arp'ha 0 0 0
ntenstinalis
AF Ho7peat Carpopeltis angusta 0 0 0
A F 29 1A Sargassum 0 0 0
ringgoldianum
AF AT Meristotheca papulrosa 0 0 0
=l
15 4 Cladophora wrightiana 0 0 0
o e
w2 'Sargas'sum 0 0 0
ringgoldrianum
G A E AR 'Sargas.sum 0 0 0
ringgoldianum
AT A5 - 0 0 0
SR - 0 0 0
AT N 0 0 0
AT Celidi .. 0 0 0
259w A elidium amansii
g md Z=Ag Undrania pinnatifida 0 0 0
AT = Ishige okamurai 0 0 0
A3z wy En-teron?orp'ha 0 0 0
intestinalis

(to be continued)
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Sample Protective effect(%)
Korean name Scientific name Fr.1 Fr4 Fr.5
AT = Hizilia husiforme 0 - 0
A+ & Hizilia husiforme - 0 -
71 v Undrania pinnatifida - 0 -
AF 7+E Ecklonia cava - 0 -
FEZ A vk Laminaria japonica 0 0 0
AR 2N
Undrania pinnatifida 0 0 0
=79
BAF w2yl Sargassum 0 0 0
ringgoldianum
17 Pelvetia wrightii - 305 -
AT dH 2+ Codium latum 0 0 0
AT Wz Codium divaricatum 0 14.9 0
A AH F3F3)
" ) ° e Undrania pinnatifida 0.0 0 0
dgm S
A ZYgA Schizymenia dubyi 0 0 0
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50 1

00 r

160

100 ¢

Inhibitory effect (%)

50 r

Fig. 3-1. Inhibitory effect of CYP2E1l activity in transduced E.coli
membrane.

A Methanol extracts of Paeonia suffruticosa Andrews

B: Methanol extracts of Rubus coreanus

C: Methanol extracts of Hordeum vulgare

Table 3-2. Body weight and survival rate of mice orally administrated

Hordeum vulgare on acute toxicity

Initial body Final body = No of mice Survival rate
weight (g) weight (g) survived (%)
0 mg/kg 22718 + 1.321 32.438 + 2.331 8 100
1,500 mg/kg 22561 + 1.132 33.200 £ 2.767 8 100
3,000 mg/kg 22750 £ 1.100 35.200 = 2.203 8 100
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Table 3-3. Effect of Hordeum vulgare methanol extract on GOT and
GPT in ICR mouse

GOT GPT
0 mg/kg 71.000 + 7.969 34.200 + 7.396
1,500 mg/kg 72.200 £ 9.176 41.400+ 14.171
3,000 mg/kg 68.833 £ 6.210 37.500+ 5.753

Table 3-4. Composition of liquid diet

Composition(g/liter) Control Ethanol
Casein 414 414
L-Cystine 0.5 0.5
DL-Methionine 0.3 0.3
Soy bean oil 39.6 39.6
Maltose dextrin 11771 38.7
Cellulose 10 10
Mineral mix 8.75 8.75
Vitamin mix 2.5 2.5
Choline bitartrate 0.53 0.53
Xanthan gum 3 3
Ethanol - 55.15
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Table 3-5. Composition of mineral mix

Ingredient Grams/kilogram
Calcium Phosphate, dibasic 500
Sodium Cloride 74
Potassium Phosphate, monohydrate 220
Potassium Sulfate 52
Magnesium Oxide 24
Manganous Sulfate - H,O 4.6
Ferrous Sulfate -+ 7H,O 4.95
Zinc Carbonate 1.6
Cupric Sulfate 0.675
Potassium Iodide 0.007
Sodium Selenite 0.01
Chromium Cloride 0.55
Sodium Fluoride 0.06
Sucrose, finely powdered 117.88
Table 3-6. Composition of vitamin mix
Ingredient Grams/kilogram
Thiamin HCI 0.6
Riboflavin 0.6
Pyridoxine HCI 0.7
Niacin 3.0
Calcium Pantothenate 1.6
Folic acid 0.2
Biotin 0.02
Vitamin Bi,(0.1%) 10.00
Vitamin A Palmitate (170,000 IU/g) 4.8
Vitamin D3 (400,000 IU/g) 0.4
Vitamin E acetate (500 IU/g) 24.0
Menadione Sodium Bisulfite 0.08
P-Amino Benzoic Acid 5.0
Inositol 10.00
Dextrose 939.0

- 108 -



Table 3-7. Cumulative energy intake of mice fed experimental diets for

4 weeks
Week
1 2 3 4

Control 23.77+4.18 48.59+8.52 66.14+£11.23 86.48+12.68
Ethanol 20.93+3.44 39.89+9.33 61.61+11.22 79.41+13.81

BL 25.23+4.48 45.06+4.52 67.52+5.92 86.99+4.70

EBL 22.3146.79 40.54+10.21 57.60+12.14 73.79+14.69

BH 22.02+3.81 43.31£5.93 64.02+6.76 86.04+6.03

EBH 19.03+9.60 40.91£10.06 56.22+8.61 70.95£8.52

Extracts of Hordeum vulgare was supplied in liquid diet(0.15, 0.30%) for 4 weeks. Body
weight was measured by weekly. Values were mean + S.D. of 8 mice in each group.
Control: Normal control mice

Ethanol: Ethanol control mice

BL: Normal mice supplied with methanol extract(0.15%) of Hordeum vulgare

BH: Normal mice supplied with methanol extract(0.3%) of Hordeum vulgare

EBL: Ethanol mice supplied with methanol extract(0.15%) of Hordeum vulgare

EBH: Ethanol mice supplied with methanol extract(0.3%) of Hordeum vulgare

Table 3-8. P450 content in mouse liver

(nmol/mg protein) Control EtOH

No sample treated 18.30 + 6.97 3890 = 12.63
BL 17.00 £ 7.28 1732 + 574
BH 11.21 + 3.90 17.86 + 521

Extracts of Hordeum vulgare was supplied in liquid diet(0.15, 0.30%) for 4 weeks.
Values were mean + S.D. of 8 mice in each group.

Control: Normal control mice

Ethanol: Ethanol control mice

BL: Normal mice supplied with methanol extract(0.15%) of Hordeum vulgare

BH: Normal mice supplied with methanol extract(0.3%) of Hordeum vulgare

EBL: Ethanol mice supplied with methanol extract(0.15%) of Hordeum vulgare

EBH: Ethanol mice supplied with methanol extract(0.3%) of Hordeum vulgare
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H control
O EtOH

4-Nitrocatechol (nmol/min/mg protein)
=

H.V. 0% H.V. 0.15% H.V. 0.3%

Fig. 3-2. Inhibitory effects of CYP2El in microsomal fraction of mouse
liver.
Hordeum vulgare was supplied in liquid diet with/without ethanol for 4

weeks. Values were mean = S.D. of 6-8 mice in each group.

&L 2 3 456

B

Fig. 3-3. Western blotting of P4502E1 in mouse microsome.
Lane 1: Control, Lane 2: Ethanol, Lane 3: BL.
Lane 4: EBL, Lane 5 BH, Lane 6: EBH.

U, 28 3 CYP2EL AHZAHEAL AA
1) 229 methanol & ¥ f7]1 & 3§
CYP2E1 AfZAHEZAS AAs7] & A5z AA¥ BalZ Scheme 3-3°I
7le=d Wil et dEFFES AAsdh Bl 1 kgs methanol® FE3 5
hexane, chloroform, ethylacetate %3t ‘¢ ZHAME methanol &3 22 3%
o 7 28R CYPEL A4S 43 A3 Fig. 3-4dAe 2ol
= AfEds Her A

methanol ¥ 3 &, hexane ¥+ 8 & £°02 &
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Fig. 3-4. Inhibitory activity of organic solvent extracts from Hordeum
vulgare var. hexastichon on CYP2E] in E. coli membrane.

M-C: Chloroform extract of Hordeum vulgare

M-H: Hexane extract of Hordeum vulgare

M-E: Ethylacetate extract of Hordeum vulgare

M-M: Methanol extract of Hordeum vulgare

C-M: Crude methanol extract of Hordeum vulgare

2) R 25 E CYP2E1 ANEHEZDY £ € AA

7}) Diaion HP20 ion exchange column chromatography

CYP2El°] W3] =2 A &d4dS ¥ methanol &ES AA 1942 Diaion
HP20 ion exchange chromatographyE 2AAl$ A3} 100% methanol, 50%
methanol, 100% acetone®] =2 & A3 &4 %S B AHFig. 3-5).

1}) Sephadex LH-20 column chromatography

719l 12 Aol A =2 CYP2EL As&AdS B 100% wWes s o
Al Sephadex LH-20 chromatography® 2% Z#8 <& A A5t 50% methanol
2 packing® AHE AFE35lo] 0.3 ml/min® &2 2 50%~100% WES FE
T2 5 bed volume §F3t1 7Hg =2 A &S H<Q fraction I (Nos.
125-140)5 & =3t tH(Fig. 3-6).
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thH Toyopearl HW40 column chromatography
A7V w23 FAHEES Toyopearl HW-40 ZHo] =43 F 100% wl &k
AEES Byt =3 A3, fraction II(Nos. 108-112)°1 A

&8 Abgdte] @
7]';8' 1:_.5% %A % H /x‘jr(Fig. 3-7).
#}) HPLC

271l A4 338 p-Bondapack Cig(4.5 x 150 mm) columns AFE3Fe] TFA
¢} acetonitrile= 0.05% TFA-H-0 : acetonitrile = 100 : 0~60 : 40°] vz

l‘

7 1 ml/min® #F&o2 §EA7 FAYES T FAo] =& F5F
S U3 @A HPLCE AA% A3 #H9 Ao @ peaks o=

AoHlaA AR =4 =4S AAY = AR (Fig. 3-8).

o AAEZAY FEHY

AAEAL FxaAA87] 98 'H-NMR, "C-NMR, EI-MS 5<& o] &3dto] +
#2413t & chemical library® 543 23 A E 2 o] procyanidin B3Z &
o we} Al procyanidin B3E authentico. 2 U3 ol uwel FxEA 3

AEF oz AAEH o] procyanidin B3%1 S A} g2l st it

dlo
I
FJ

100
8 |
S
g
g 60 -
o)
7~
)
£ ol
z
=
=
20 |-
0

50% MeOH 100% MeOH 100% Acetone

Fig. 3-5. Inhibitory activity of M-M subfractions eluted by diaion HP20
column chromatography on CYPZ2El in E. coli membrane.
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Fig. 3-6. Inhibitory activity of M-M subfractions eluted by Sephadex
LH20 column chromatography on CYP2E1 in E. coli membrane.
Inhibitory effect on CYPZ2E1 was determined according to the methods
previously described scheme 3-2. Eluants were mixtures of 50-100%
methanol gradient (fraction I (Nos.125-135), fraction II (No.165-175), fraction
I (No.195-205)).
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Fig. 3-7. Inhibitory activity of M-M subfractions eluted by Toyopearl
HW40 column chromatography on CYPZ2El in E. coli membrane.
Inhibitory effect on CYPZE1 was determined according to the methods

previously described scheme 3-2. Eluant was 100% methanol.
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Fig. 3-8. HPLC analysis of the purified fraction from Hordeum vulgare.
The HPLC analysis performed with a UV detector (at 280 nm). The column
was eluted with the linear gradient of 0~40% acetonitrile and 0.05%6 TFA at

flow rate of 1.0 ml/min. Injection volumn was 10 .
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A4d dA2A A7 JAZA phytochemicalsd A&

7 2}

1. A A
H FAA Exel mEW A3 o)k 40t AbEAbE 109 41478 o
2 29191 wEAbaLe] HlE 38%u =tk o 7ol &g M| EI oA SFlT
of A% F7F FA dE v 43S AYAIAI dmSA 7
Ag A9 45%E AAsha vk T AWzre] fdelo] i nink A&7 &
F, a0 gE B8 So] wAHEA vl A W7EY (steatsohepatitis), 7HA
st AA AT oRE APd & vk 3L FU] AFH = AWt AtstE
AAsta o ~H 23 E FT/IAIA AWHS FEsta 1 =AU FY2HE U
Al el b g EH) Sol e wHo =z el vlE AskE xd gt
AAN7MA] A0S FEHA7]E G AR (factor) = B A UAA gdow tpofst
2 de#A vk dagol o A dAE TS

flo o

st7] #1g v AT ETE d3e9 90%E FdlstE ADH(alcohol
dehydrogenase) ¥ MEOS(microsomal ethanol-oxidizing system)ol]l #3F Z o]
H-itol o

A7 L3 HF o o8] Eal dAER WA EE acetealdehyde, acetateoll
ofgh A Whate] ol B FAAe ZHow WAL= AWk oju FHos)

L-FABP(liver fatty acid binding protein)¢}¢] A% A#e Fosit) 4=
H b 2s Fote 10% A7t ALz MEEa e As Al F59
90%7F toll A ArstEne dag el ol o2 %2 FABP S ellA
AE] L-FABPO| W37l 7} & A0 2 o AH 7] wEo|rh =g A
AL 7] cytosoldll Al dojubx| vt XHiake]l R vl EE = g of(mitochondria)
¥ 8- Al & (peroxisome) ol A dojt}. &dm 2o 28] L-FABP2] &3 &40
olF AV|HOo RS AW olFo Wl A Flojm olx A%

o] ZagowA oMol AW FA % T FEATe]

12 rlo rlr

S| 4c+

ol

o b
2 o

N
ok
N

'ﬂu Mr o
o

L-FABP+= ZH(iver)S H]&3F #7]o] X3 Ocknerol] 93] 19703

9
B A77h AARth RE AAEAAE A dud Fo| 3~5% JEE
KeR
3

o
A

H

A8k, A7)+ 143 kDaolal 2] A %4Flong chain fatty acid)¥}2]
zka 9lal R EHE fFYEHe AAbs AEY Av|doR %
¥ (carrier protein)® ¢ A Stk 1He] FABP+= th& x4 &
AWk Sl FABPAIEH th2A o2l F79 ligand$t 27 + Ao &

r

T 3o o b zﬂ o

or o
R
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of 2 789 ligand®t Zgsl= SAS ztal vk Aoy as=e] 33 3
kAol A7 Folsdle A5 3, AR, &%, AMxEF T2 FABP7L

N

Fet i, fibrateAl 9ol FE2S 3 AA AshAl=

%-’F—?EQ} FABP9] %<& Z7lAzltts Bzl 9l

L-FABP:= AW ojAl #ho] @49 &4do] e U]ﬂ“ﬂ %1’4 X]‘ﬂo“&(free fatty
(e}

lo

v}
rt
rQL'
s
<
;1\
Q
>
el
=2
>

acid)®] o] &3 tjAtel W7t A S A, Ao EAs= FABPO o] W3}
gttt o] B35S FABP Wil o] Alxe] A o] & Fad A4S i
S AR AAEF v dA &zl vE= L-FABPY 22 A%
28 43E peroxisome proliferators, *A|HAF 5o S W= Aow d#A
dow AW F7tE F7 AA] g g4 L A XY 49 34 (enzymatic

and membrane transport process)oll $lo1 < Z-8-(adverse effect)el]l gk wof
7170 82 L-FABP® S7l7F BEawar glom ol& Rlste] F7he A Hake] w|
EZ=gol, WSA% AF A (endoplasmic reticulum) 5% HUHOZH ol
271 A AFsh(-oxidation) ¥ Ay A4 A W (triglyceride) & el = A 7F € o},
=2+ A| (Platycodon grandiﬂorum)t Star, T TEE, YR AAsy iy
o] z Eo]" Abope] el A Atebs vhdxolth B3 2FE Ao &k vy
Az = WAl =27 98 e SAGEE)SE Eo] 40~100 cmel .
2 i"@ T SAsH Ao AT glo]l 2 AEd = E]rg”ﬂo]"/} ES

|
rlo We L >{f

-4l 2 mEeaea ol et 2RERA o
4w Agow man, maASl WAL 484 Tt oz ofHo &
om, WelE B Ao BAL AAL AN Felw AxA AL DA ol

S 8}“4 okgdttl, HElodl= 2%9 EFHIH o= ALX
saponin) ¥ 0.03%<2] Z~HE(sterol)°o] ol Ak 1 ¢ FHREA= oFd

(inulin), ZgtElZ i (platycodinin : #9 10 A2 FAHE gd7F)o] d#34
of Qdrt. A EekAe Fo a5 I, 7t s de Feler 2y
A5F, AU, Mmtet AN $5(H%H) T EL AR IHA

5
gt AFHN A acetaminopheno] W3t tES &
[e3]

%% hyperlipidemiacl ™3 &3 Fo] YFHUOL o
HHS 918 L-FABP Z7t84¢] ®aselzl nkE ¢lvt

2 odAFo e dmey AMre oiste] gle} 7oA L-FABP Z7A=
AP S VEAEES 200 oFe] HEAES WEeR AMY Ay =
Ag AAsR e =ebA i FEEES 2, A 5 SAEZA] 7=
o EAS FHtowsy A8 tsAdSs AESLA st
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2. A5 R AAWH

7h AE R A SF

2 AR A ALEE FUlAE A 84 E 200 AEFS AE A WEtd, AsAE
T8 SAdA AATZE ZAE ARES Y e sl ARRsiY HF 4
H EepA e AEAEAA st ddA Y @SS A4S AH ARR A
£33t A& AFRE HepG2/2E1 cell line& ATCC(American Type Culture
Collection) 2. 258 HepG2 cell line2 o} transfectionA] 7 AFE3H3 o,
IMDM(Iscove’s modified Dulbecco’'s medium), FBS(fetal bovine serum),
antibiotics %< Gibco-BRLAHGrand Island, USA), sodium bicarbonate,
anti-mouse IgG, TMB(3,3' 5,5’ ~tetramethylbenzidine), DMSO(dimethyl

sulfoxide) 52 SigmarH(St. Louis, USA)=HEH F43tAth. L-FABP antibody

’

(monoclonal)= HyCult biotechnology hb.v.(Netherlands) A¥#<S Al&3ti
silica gel 60, silica coated aluminium sheet$} silica coated glass sheet= Merk
AHDamstadt, Germany)Z%-H FHY39t. =4AYY Zd2HE 2 GOT,
GPT S48 kite= dsAFolr Fdsto] AFEsAT & AdodA AHEd &=
& 4599 Sprague-Dawleydl 7 3AFHZ (F)MEFRANA FY43F] AL&5FA
on, A¥dsES 25 22 £ 2T, F% 55~60%°A 1¥ 1224 HT stel, =
I ALRE ARl FAAITIHA ARSE A

1) ¢34 AT JASHEZD A2 259 A

Zyzy o]l A== Scheme 4-19 Wel wel 100TC oA 5%%F blanchingdho] A
MEY 822 B2 TAA%3 oS 5000 rpmol A 55, 6,000 rpmell A
5%, 7,000 rpmellA 20%%F homogenizer(IKA Labotechnik Co. Ultra-turrex
T50, Germany)® 343+ & 5000 x golA 30%37F AR ste] A& A

sARZSIY] WEFEE(Fr.l)o®E it Jd=S> 541

offl

o O
1=

&
off
rO
o BN
S
o

w}2} hexane, acetone, methanol, hot water <=2 & 2A

N7g 5%, FANZE Fr. O, M, V,Ve §vd 2585 =43
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Edible Planis
blanch, horogenize, centrifige

Supernatard Residue
| Iroplilize refhex with hexane
Fraction I filtrate
{cold waiter exiract)
Supernatart Residues
| evaporate refluy with acetone
Fraction II (hexane exicact) filtrate
Supernatard Residue
| enaporate refher with methanel
Fraction IIT (acetone exiract) filtrate
Superratavt Residue
| evaporate refluy with hot water
Fraction I'V (methanol exiract) filtrate
Supernatart Residus
| Iypophalize
Fraction V (hot water exiract)

Scheme 4-1. Systematic extraction procedure for various edible plants.
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o 97 AL HEI F Scheme 4-29 4-33 & assayAlES &HEA
. HepG2/2E1 cell lineS 24 well-platee] 25 x 10° cells/well®] == 484 7F

cell cytosols FH3sFel ELISA WHo=z ool o] ZHAH3A
Immuno-well plate®] glutaraldehydeE 100 (10 p¢/ml D.W)AX wellol] 3}
o] 37C, 1AZF W8 A1Zl & Z=FF2 well plateE At 7S A A
719 cytosol e S 100 w 53k 37C, 1A17F WESAIZ1 & L-FABP
antibody(mouse)ZS 1 : 4,0002. % blocking solution(0.5% BSA)ol 3]A3sFe 100
W A EF8ka 37C, 1A13F Wk A Yk Anti-mouse IgG conjugated peroxidase
= 1 : 400022 blocking solution®] 3]4sle] 37C, 1A13F wkEAIzl & 7]4
[TMB 10 mg/mL DMSO, 3% H:0,, 50 mM sodium acetate buffer(pH 5.1)]<
welld 200 w0 A H7bsbal 1583 2& 2Ade A v-EA AT 1 M HeSO4 50
WwE 7hete] HbS& @38l FXA1Zl S microplate reader(Model 550,
BIO-RAD Laboratories, USA)S AF&3}] 450 nmoll A &3 =5 SAHSAG. Al
5o 9% L-FABPY9] S71&A2 ol 2o mat 3ikstait.

L-FABP =7}24(%) = [1 - (As - Ab / Ac - Ab) 1 x 100

3) €3EA AYT JAZHEZDY in vivo A 2E
MY LA A7 AAGHEH] FAEA RS Fer] Yt vt
Aly Zoty, Z#}A methanol FEEE 0, 1,500, 3,000 mg/kgd] F&
3t &z 79 8ukgl ol dF (male, 4 weeks old)o] &85 FEE 5F

Fekith 57 Fote] AFWE BRI HAEFANA AL vhe] 52

o
pal

Aotk

&
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Seeding HepG2/2E1 cell line and add 2.0% ethanol

(2.5 «10% cell2d-well plate)

!

Culturing for 42 hes

!

Addition of methanol extract of sample

!

Cultuting for 48 hrs

!

Washing tuice with PE3

!

Addition of 100 8 lysis buffer

!

Centrifingation (10,000 = g, 10 min, 47

!

Measuring supernatant L-FAEP by ELISA

(absorbatice at 450 fum)

Scheme 4-2. L-FABP assay in HepG2/2E1 cell.
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ELISAplate

Veash & Adl 24 antibody Wy o f o
1 lst ancihody ) o W
3 5 5 %55
ol 1 ;
;f m::“r m o Wash & Reactowith suhstrae

Scheme 4-3. ELISA assay system for determining L-FABP increase.

4) In vivodl A9 dZ2A AW AgAEH =3

Ao AFE3E 90~100 g 4 F® Sprague-Dawleyd +7A A= @MEr=
oA 80 mtElE TR on, nPAIRR 2 A7 ASAF F dxad A
ol HAl A 3B%E AR AN EiE FoToR Yy 4=
& wouwS v ¢as dE, methanol® 53 A 8F 015% w3 o3
ARE 030% Holgh Lo Table 4-13 o] vro] 5 F3+ ARS8ttt 2 d
2]o](Table 4-2)% Lieber-DeCarli ¢}Al4o]E wW&slo] Al&stgar wjd 4o
Tw A Ao, a2 ol dFdh= EFNE maltodextrin o =
Aoz FA 65%, dMA 20%, AT 15%= FAsAT 7 AdTe 8
vpe]H Abgeiglon @4 e, g AR 22 + 05T, 4 F% 55 +
5%)& frAst WS AFEHAA 1Y 124 wgiadth. RE AP

hAF 9 Hol AT 24

AT 15del A A3 Ao Fd3 Yoz S4353aL, Aol4dH

pal ol (e} -
w2 1dd A FoHET ool AolR FAFAT. A o] & & (food
effficiency ratio, FER)2 A& F71F(g)& 22 7| A3 dF(kca) o=

Ve gew Al

Body weight gain (g)
Diet intake (kcal)

FER =
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Table 4-1. Group composition of in vivo experiment

NC : Normal control rat

EC : Ethanol control rat

Al : Ethanol rat supplied with methanol extract(0. 15%%) of Allim sativem

A2 : Ethanol rat supplied with methanol extract(0 30%0) of Allium setivem

El : Ethanol rat supplied with methanol estract(0 15%) of Chrrs afficielis

E2 : Ethanol rat supplied with methanol estract(0 30%6) of Corms afficielis

1 : Ethanol rat supplied with methanol extract{0. 15%) of Seeowmie sigfffruticosa

2 : Ethanol rat supplied with methanol extract(0. 30%) of Peeowmia syffuticosa

D1 : Ethanolrat supplied with methanol extract(0. 15%%) of Plebhreodon grandiflonam

D2 : Ethanol rat supplied with methanol extract(0 30%%) of Plibhieodan grandiflamnam

ol

g2 3000 rpmol Al 203 A FEE & A A7EA] 70Tl A W st
WA AFESFH o 7FS potassium phosphate buffer(pH 7.4)= @7}3}04 Teflon
glass homogenizer(Glas-CoD) = w233t & d¥ = -70Co| R#As, YA =
242245 98 10,000 rpmelAd 2083 AR tg A5dS FH 5]

108,000 xgoll Al 60%3F =& 8ol cytosol® microsomel @ 3], A3 #
7HA] =70°Coll H3F A T},

A4 719 triglyceride®] %S Glycerol

kinase(GK)-Glycerol phospho-oxidase(GOP)H & o] &3le] =A3Ae}. & &

I 7]F=H(300 mg/de)S ZH7t 20 pbet EAaAleF 3 mS 37TColA 53 RESAIZ

& 546 nmolA FHEE =AY FH AHE TS cholesterolester

hydrolase, cholesterol oxidase % hydrogen peroixdaseE ©]&3F &

A3k 7= N300 mg/de)E 20 wA W EAaAY 3 e I F 37CY Fx
1 5

oA 15 #&3F ¥FgAIA 500 nmoll A F3F=E SAHsIAUTE €7
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HZS dextran sulfate?} magnesium sulfateE® ©o]&3te LDL¥} VLDLY

lipoproteing HAAZl $ S HoA FAsAT. S5 @3 05 meoll A A
50 e #H7F &3 T A A 5837 WXsta 3,000 rpmell A 10 #3F ¢4
ALE 0 ,4

% (S} EA AoF 3 mlE 37CE Fxol
J%/\VJ & 500 nm°ﬂ/ﬂ T3=E S48 €4 & VLDL¥
A

Table 4-2. Composition of liquid diet

Componert 0.15% 0.30%
(aflites) Control Aleohaol samgle samgle
Casgein 42 42 42 42
D L-1met 0.6 0.6 0.6 0.6
Salt-mixture M 7.0 7.0 7.0 T.0
Vitamir . -mixture 2 20 20 20 20
Choline bitrate 04 04 04 04
Cellilose 10 10 10 10
Hanthan gum 30 30 30 30
Corn oil 15 15 15 15
Sodium sacchatin 0254 0254 0254 0254
Sucrose 20 20 20 20
Il altodextrin 120 40 40 40
Ethanal 455 455 455
Sample ¥ 15 30

1) AIN salt mixture

2) AIN vitamin mixture

3) Methanol extract of Allium sativum
Methanol extract of Cornus officinalis
Methanol extract of Paeonia suffruticosa

Methanol extract of Platycodon grandiflorum
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1) GOT(glutamic oxaloacetate transaminase) % GPT(glutamate pyruvate

transaminase) 24 &

d3E % E2A methanol FEES] F 54 oAFE Flstr] skl Aol
A GOT % GPTe A4S A3 Y. GOT &= GPT 7128 1 my Algd
o Wi 37C FZFoA 2~387 713 § ZFF2 5 8 A" 8-S 02 ml
A Hrrekal 37C F&dA GOTe 4% 60 &, GPTY 4% 303t 2tz dbg
A7l o @Al 2 4A-dinitrophenyl-hydrazine2 1.0 ml® ¥ i1 2204 20&7F
BEEAIZL % 04 N-NaOH= 10 me# H7F g5 TAAZA. w8 T4 302
o FAEE FA

£ 505 nmol A F/F5E blank= to] xF, AA L o=
5 bd J A

}) h) L-FABP 4
TAse AEE YA OZ jn vitrodol A e A TUsA ELISA assay
systemS Ab&3le] L-FABPY %4& =4

gh) 7k CYP2EL &4 =4

CYP2E1ZA4 &  p-nitrophenol(PNP)  hydroxylation®l 93t FAdE
p-nitrocatechol(®=+= 4-nitrocatechol)< 535 nmolA &3 =& =A35AY. 24
WS- 50 pmol CYP2E1, 5 mM PNP7} &350 2= 100 mM KP4 (pH
7.4)9] NADPH generating system(l mM glucose 6-phosphate, 0.5 mM
NADP+ and 1 U glucose-6-phosphatedehydrogenase)S 7}alo] 7| A 8% &
100 g0 trichloroacetic aicd(TCA, 20% v/v)ol ¢ste] Z=A A AT}k 10,000 x goll
A 5 dAEE 98 AL e 05 mlel 2 M NaOHE 7fehe] &%sh

F 72} NHE 535 nmollA FHEE S48

l

5) AAAE &4 methanol & 2 {78 23

fZFog 798 kA2 100Cl A 583t blanchingadle] BAZEYW E42S &2
#4341 7] 3L, hand mixer®Z HA 73 1.6 kge =4 ZZ<S methanol 10
v R 4C°ﬂ/‘1 27 TS AAATIAA 23] FEF T DT HEe] =obA
methanol FEES ZASATH FEEZFE methanols &3] AAZ +
hexane, chloroform, ethylacetateE 7}7} 5 H3 2 3{F FETo=2H 7} {7

Srd 7HE 2 S %418 tH(Scheme 4-4).
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Platycadon grandiflorum( 1.6 kg)
extract three times with methanol at
room temperature for 5 days
Esraporate at 40°C

Methanol extract powders{ 158 g)

C-M

reflu with hexane

Supernatant Eesidue
| evaporate
M-H(225 g) reflux with chloroform
Supernatant Eesidue
| evaporate
M-C{18 g) refluz with
ethyl acetate
Supernatant Eesidue
| evaporate
M-E{004 g) evaporate
M-M( 113.6 g)

Scheme 4-4. Flow sheet for fractionation of active component from
Platycodon grandiflorum.
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6) ERAZFTYH ¢ZIA AT AR EZDY &8 2 AHA
Chloroform®. 2 &4 3}9 silica gel 60 columne] 7187 £3& E3] on)
EZF o7 M-M$E chloroform¥™ methanolS AF&3le] 1, 23 silica gel open
column chromatography S A3t A4 EZ S EE3190. AnAdd S 5319
g4 FE HA BElse 2doldd MeOH : water = 7 : 39 dA/l&ujE A}
4 ODS gel plate® Prep-TLC(Thin Layer chromatography)S A&kl 571 <]
o g B3¢t HPLC Cis column(Analytical HPLC, 3.9 x 150 mm)el
ES FYstar MeOH : water = 95 : 52 A/Evf= AL&3+o] 1 ml/min
0% &%, FAHYENS FHI F 22 HPLCE SdxdA HAAF

7 EHRA TH FIEH AR AARHEL T2 £

HPLCZ AAE 279 'H-NMR< 600 MHz, “C-NMR< 500 MHzol A Al &
o] o]5}e4 o] F(ppm)e A3 oH, EI-MS$% FAB-MS spectrums 374 3}
=

3. A% ¢4 nF

7t ASAEZRY 43 &8 AW JASGHEZDY AAY
1) AEAEZRY ¢3S ART dAZLEZDY 124 A4

Tt A 84520 AW JAE L-FABP 22 v ZdaAE 283847
71 918 12k o2 ShA 71 el wet AR FEE 200 M-S Ao
%= L-FABP 7124545 dAe A% vig, A, 599, =24, 34, 4
T, B2k Yol 5o WEe FEE(Fr. IV)o] 30% ol e & F7FEAS e
2l th(Table 4-3).

A, Hae, =ebA, 3B, A, |

© 2 ELISA assay system= A}-&3}
@y, =24 methanol &% & o]
7Y7F 152, 344, 180, 46.8%<] L-FABP %7124 S YeEAth(Fig. 4-1). ©]]

A719] AEES invivo A HIFTAIEE HAGsA
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Table 4-3. First screening of increase of L-FABP of plant extracts

Sample name Increasing effect
%oy
Common name Scientific name Fr. ¥
AE2N= Penilla sifolten 28
2+ Fvodia affcinalis 349
q42= MNelumbo rerifera 70
TS Crarbita moschata 34
== Eaincasa cerifiera Savi 102
ER=ic Srasamo i pRILra e s 27
2E= Folypgoreatum bavicum Red 271
EARE Crscuta japovica 4.5
ZES Arachis ypogea 22.2
HIE= Fripris crmertiaca vy, aixe 315
=BA= Rosa laevigata Mickx 325
=45 Discpmeris kel 325
Bax Allium fubsromim 157
A s Furvale farox 12.4
A2 3A= Sracia oleracen lag
LF0E=E Inomoen beatatas. 132
== Facovia myffruficosa Avdraws 402
s Alliam fisfulozm 220
It= Fivs horaienss &4
Sl N = Gelidivm amansi 19.4

(to be continued)
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Increasing effect

Sample name (%)
Common name Scientific name Frt ¥
A= Sesamum indicum 34.5
iz} Medicago safiva 37
E Hizita fiusiforme 10.6
LI Brassica campastis var. chingnais f.5
HET Hamerocallis fiubva 34
A AT Cichorium mipbus L var, foliosum 0s
U ] 170
234 Brassica campastis var. chingnais 112
=R g b Brassica oleracea 131
HEEUYE FPimpinella brachyearpa 132
JEIHEM - -120
HALA Brassica nigra 11
I 0k - 9.1
WopolE Cichorium endivia -1.9
&t A3k Brassica junceq 19
28T Valerianella Io custa 142
T2y Meloidogme hapia Chitwood 159
HU= FPimpinella brachyearpa 127
Z=2lid) Fetrozelinum crispum 2.0
x4 Capsicum anuum 21
HAE Althaea rosea 5.4
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Increasing effect

Sample name )
Common name Scientific name It ¥
AATIE Clichorium nfpbus L var_folisum 33
=3 Enfarmorpha infestinglis as
= Beta vul garis 11
2 g3 Acanihopana x sessilifforus 37
= Eellmaniella erassifs lia 253
FEE Slpcprrhiza glabra -19.4
dTr Eugenia carpophpllake 12
Aok D530 Armoracia rusficana -147
oAt Sargassum fulbellum -14.4
=l Laminaria faponica 0z
=} =4 Euvfgromorpha infenstinalis -130
SE7HE Falidium amansiy -110
L HE - -155
AEE - 2210
A Amphyra dilofe 143
Pk Codium lafum 144
ekl Codium divaricatum -137
FAl=y Chondrus cocellatus 152
El0l B - 163
Ll s Brassica juncea 139
Ll Menta arvensis var. japonia &l
(to be continued)
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Increasing effect

Sample name %)
Common name Scientific name it ¥

A=) A Cinmamomum loureirii 46
E=4A Poly poatum japonicum a1
=Y Finus densiflora 35
N Cifrus funcs 03

223 Cassia fora -12.1
HE Punica gratum 71

218} Panax ginzeng -l0g
HZ A EE) Abractilodes japoncia -4
Hz] Hordeum vulgare var. hexastichon 23
WEHET Carthamus finctorius 17
A1AEAL Fardenia jasmingides 74
et e et Schizandra ¢ hinensis 51
e Artemisia asiatioa 113
2 g9 HAcathopana x sessiliflorum 12
FL47 Zoa maps oz
A2 A Clchorium infpbus., 30
LEE32A Akebin quinata 54
Erid) - 14
It Pugraria fhunbergiana 4.5
Zi =} Adeophora fryphilla var. japonica 6.4

R s FPoncirus frifolinke 220
o Juglas smensis 40
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Increasing effect

Sample name o
Common name Scientific name Fr ¥
e Ll Helianthus annus 2124
sSt= ElEl A Tiihesanthes rilawii 32
57 Cotx lgerpma-fobi var. ma-puen -0.1
= Cinamerum campoera 142
= Laminaria japonica 6.3
YF0] 7 Flantago asiafica 44
=l oty Fseudocydonia sinensis 5.2
[Sh=p Condonosiz lanceo lafa 52
T2kA A Figtycodon grandiflorum 337
233} Cifrus unshiu 42
== Chrpsanthermum morifolium 182
F7} Zizyphus jufuba var. inermmis 127
==WAET Poly goatum japonicum 170
E£7 Eucommia ulmoides 159
L E7 A Rubus coreanus 256
= A Taraxacum plabearpum 2.5
A== Cinmamomum koreanum 4.2
i Menta arvensis var. japonia 120
ELE Cwuntia ficus-mdica Mill 132
== A Polp poafum japonicum 18
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Increasing effect

Sample name )
Common name Scientific name It ¥
HAFEA

(2arzy Epimedium Joreamm 127
4 Driospyros kaki 131
717 Lycium chinense 23
+h4 55 Comus affcine lis 254
Hl=hel 5} Eribotrya japonia 28
=7 Gipcprrhiza glabra 0.4
e Ciirus funos -131
ZF0]E Planfago asighica 29
Hol=t Capsella bursa-Pastoris 244
YA Morus alba =58
SE g A Astragalus membranaceus 183
= # Angelica gigas 208
#HZEHE Fosa rugosa 150
AEEF Glycine max 22
Exbs) Cifrus unshiv 0z
Ho) = Chrpzge safiva 215
2 Iliciumn verum Hooler 28
= Corigndrum sativum -E0

R Papharus qean thiformis 14
Eate ) - -141
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Increasing effect

Sample name (%)
Commeon name Scieniific name Fo ¥
AE - -17.0
CELME
(o 5 Lophanthus rugosus -192
A AF Spingcia oleracea -1a2
H o017 Salvia officinalis -12.5
FIZEIE - -199
ETS Lecocasia esculenta Schod 217
HE - -9
o3 Foeniculum vilgare 33
HHZ]TF Thymus valarss 51
x5 Fipner migrum. 154
=g Faphanus saffvus 220
at= Allium sativam e
MY - 42
Ao Capsella bursapastoris 263
z Brassica funcen 29
b ety Cpaloumm annu um 4.0
2= Phaseolus angularis 7.1
55 Myrisfica fragranas Houtf 16.7
AR Swtureia horéensis 29
R Brassica oleracea a2l
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Increasing effect

Sample name %)
Common name Scientific name Fr. ¥
Bl R Folygonum mulijflorum 0.4
S Porohpra fenera 1.4
HHE Ceimm basilicum 108
7t e Carum carvi S04
Az} Erassica alba -170
o] 2 - 10.0
2] 1 Pimpinella aisum 29
HE =71 Parilla frufescr 25
HAE A Fapaver somnifarum 2.2
s By Brassica juncea 30
=a. 9 Chreuma longa 03
= - 155
Ad= - 30
gLl Pl pty Carpopelfis angusta 1.4
ztzf Fntaromorpha ifenstinglis 113
n=E Az Undrania pinnafifida 02
k= - 6.1
DI Arachis hppogaea 47
Az Ly gassum fhunber gif -2 8
SEFE Plocamium felfairae -39
WERZ Poria cocos Wolf -19
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Increasing effect

Sample name (%)
Common name Scieniific name Fr ¥
o1yl Coix lacrpna fobi 26
mE Mantha spp. 93
= H T A Sargassum fulbellum 34
| Coclfum fragile -01
Y o Crataegus pinnatifida Bun ge 21
Ll k= Prumus mume )
Foa Pachymeniopsis elfiphica 3
Catechin - 6.4
ot Diozcorea balnlas Decalzae 119
24 Chmium cyminum 58
ot Malva verticillate 4.4
AR Porohyra fanera -119
2A44 Laurus nobilis 143
iy - 2147
AE - 200
AL FTH Brassica oleracea 27
OlElT] £ - -1432
i Porohyra fanera 210

¥ Increasing effect (%) :

The percentage of increasing effect for each sample

was calculated as compared with the control.

Y Fr. IV : Extracted with methanol
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N w B (&)
o o o o

N
o

L-FABP increasing effect (%)

ojI'
AS CO PS PG

Fig. 4-1. Increase effect of several plants extract on L-FABP.

AS : Methanol extract of Allium sativum
CO : Methanol extract of Cornus officinalis
PS @ Methanol extract of Paeonia suffruticosa

PG : Methaol extract of Platycodon grandiflorum

3) &3 EA AL JAGAHEZEY in vivo HA

, AFER, Bdy) 84 methanol FEE9 &
0, 1,500, 3,000 mg/kgel T== XA & Z +9 vl
44 JE= FH3 A3} Table 4-40] vebd npe} o]

o
Aol A 100% AEES B2 A F 9 methanol FFE° 9% =
o}
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Table 4-4. Survival rate of experimental rats

Dose MNo. of Survival rate

(gkg) Mo. of rats cumvival (%)
NC - 8 8 100
EC - 2 7 2715
Al 1,500 8 8 100
A2 3,000 o Q 100
Bl 1,500 8 8 100
B2 3,000 o Q 100
Cl 1,500 8 8 100
C2 3,000 o Q 100
D1 1,500 8 8 100
D2 3,000 o Q 100

Extracts of Allium sativum, Cornus officinalis, Paeonia suffruticosa and Platycodon

grandiflorum were supplied in liquid diet(0.15%6, 0.30%) for 5 weeks.

NC @ Normal control rats

EC : Ethanol control rats

Al : Ethanol rats supplied with methanol extract(0.15%) of Allium sativum

A2 : Ethanol rats supplied with methanol extract(0.30%) of Allium sativum

Bl : Ethanol rats supplied with methanol extract(0.15%) of Cornus officinalis

B2 : Ethanol rats supplied with methanol extract(0.30%) of Cornus officinalis

C1 : Ethanol rats supplied with methanol extract(0.15%) of Paeonia suffruticosa

C2 : Ethanol rats supplied with methanol extract(0.30%) of Paeonia suffruticosa

D1 : Ethanol rats supplied with methanol extract(0.15%) of Platycodon grandiflorum
D2 : Ethanol rats supplied with methanol extract(0.30%) of Platycodon grandiflorum

4) In vivodl XY &3 &R AW A4

A AR JALG=AE AAE 7] HEl B9 23 in vitro L-FABP
718 AES FAC 4489 ARE U eZ L-FABP #d in vivo 28-S
AAIZFO 24 in vitro$}t in vivo EFAA =2 TSRS e AIEE HETA
52 MAAez o

f
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1.

o AN Holug L AFFF S

@l vetel fogow wgron}, wu
AR, BUEE Fold ol wse] A ue
‘/,);\"E]'(Table 475, 4*6).

Table 4-5. Effects of several plants extracts on FER of rats fed
experimental diets for 5 weeks

wrwhy
1 2 3 4 5
i 00d2 £ 0008 (104 £ 07 0.3 200005 00 =000s (s £ 00
EC 0 0680 £ 1) 0 (1005 & 0 (0 i E0ms oed 00 5 (3D £ U0E
al oG =0003 O0E £ DS s+ 0004 s 005 (UL £ 0003
2 <M1 £ 00G (1063 & 0 (0 s £ 05 00T £ 000 5 03T £ 006
El Q0GE 20l 002 & 0 (0 g0 uDer 2004 (34 £ 004
R DOEE£0083 (g LI DEFE0ms QOTi 2003 0070 £ 04
[ 0034 £ 0030 003 & D03 QDR & D 5 Q0 £ 0004 0082 £ 0003
[l 0,108 20022 D05 £ D03 QOFT £ D005 QU0Ts & 0004 0072 & 0005
()] Ooes & 0o [ CF% & 0005 al R L] U0 4 Q0 g 0080 4 0006
oz 010 & 001E 0 08 & 0003 OO & 0m? 0TS 4 Qo0 5 0062 4 D006

Extracts of Allium sativum, Cornus officinalis, Paeonia suffruticosa and Platycodon
grandiflorumwere supplied in liquid diet(0.15%, 0.30%) for 5 weeks. FER was
calculated per week. Each value represents the mean + S.E..

W) g%
g4 HDL-Zel2HE9 4A$ ASE F3 dfite] oA izl Hls)

o F92 S5 B, VLDL-Zd 2 E9 9ol =ekx (DD} 5y

(CHE F93 oA gz Do Bste] A3 srolbd th(Table 4-7).

3 TAAN FdHFS ARZE 9t AA JFS we Aoz YEL 53

"HE(A2), AHE#(B1, B2) 9 =k A(D2) Fo el dEew 2 g FEo] v g

o A3 2olZ By ZdU2HE FFe ST H];@ TS YERY

At (Table 4-8). &F =2 23k 1+ & 4

g zate] v3) d3eET 2 7 AR %o%%oﬂ*i

of ns] Z=EkA(D1) Fofwtoll A #A 3] vA L}E}%D}(Table 4-9).

ERES LS
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Table 4-6. Effect of several plants extracts on weight gain in rats

Inital body Final hody YWeizht gain

Weight(z) Weight(z) (5 weels)
™NC 1011+34 2586+ 153 1555+11 .4
EC [ o 2270+ 109 127387
Al i e 2133+ 104 113575
A2 1im1o+20 083+ 138 1053+11 .4
Bl 1024+34 2199+11 .9 1165+ 5.8
B2 1009+ 32 a2+ 64 1052+ 33
Cl1 1ox2as 2135117 112587
c2 1021+34 2063 + 107 1042+74
D1 1012+28 2204+ 148 1282 +11.5
D2 1026+ 38 2116+120 1neo0+s2

Extracts of Allium sativum, Cornus officinalis, Paeonia suffruticosa and Platycodon
grandiflorum were supplied in liquid diet(0.15%, 0.30%) for 5 weeks. Body weight was
measured by weekly. Value were mean = S.D. of 8~9 rats in each group.

NC : Normal control rats

EC : Ethanol control rats

Al : Ethanol rats supplied with methanol extract(0.15%) of Allium sativum

A2 : Ethanol rats supplied with methanol extract(0.30%) of Allium sativum

Bl : Ethanol rats supplied with methanol extract(0.15%) of Cornus officinalis

B2 : Ethanol rats supplied with methanol extract(0.30%5) of Cornus dofficinalis

C1 : Ethanol rats supplied with methanol extract(0.15%) of Paeonia suffruticosa

C2 . Ethanol rats supplied with methanol extract(0.30%) of Paeonia suffruticosa

D1 : Ethanol rats supplied with methanol extract(0.15%) of Platycodon grandiflorum
D2 : Ethanol rats supplied with methanol extract(0.30%) of Platycodon grandiflorum

o] Az

d 2 L-FABP ®3}

WA gere 7

’ﬂ

2 A AolE HeolA ZEUA

E woadA fFgHer v

(Table 4-10)& 2 ow, L-FABP S71&d S4 23 =84 methanol F+%
2 & YeER At (Table 4-11).

(Ll as)

Z}) CYP2E1 &4

dgol 9%t 1 &S A Yol S B2 A HdHo] FUtE
CYP2E1E4E 54 A3 gx=v7 7|ttt =24 methanol % J ¢
o Al vt CYP2E1 &4S YERY At (Fig. 4-2).

MHorr
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Table 4-7. Effects of several plants extracts on HDL-C, LDL-C and
VLDL-C in serum of rats

HDL-C LDL-C VLDL-C
(ma/dt) (ma/dt) (ma/de)
NC 547 +11 122410 10.2 +0.50
EC 69.0 £26 122412 10.3 +0.16
Al 673417 0.2+ 0.8 5.1 +0.32
A2 68.7 +2 8 0.0+0.4 10.3 +0.50
Bl 6.7 £13 138 +14 2.8 +0.28
B2 0.3 +£13 13.5+12 9.7 +0.53
1 74T £1.5 12.2 +04 72 +0.38
c2 743 £2 8 12.2+0.7 8.7 +0.25
D1 6.0 £27 12.4+1.1 81 +0.12
D2 66.5+23 12110 2.2 +0.56

Extracts of Allium sativum, Cornus officinalis, Paeonia suffruticosa and Platycodon
grandiflorum were supplied in liquid diet(0.15%, 0.30%) for 5 weeks HDL-C, LDL-C
and VLDL-C were measured at 5 weeks. Each value represents the mean = S.E..

NC : Normal control rats

EC : Ethanol control rats

Al : Ethanol rats supplied with methanol extract(0.15%) of Allium sativum

A2 : Ethanol rats supplied with methanol extract(0.30%) of Allium sativum

Bl : Ethanol rats supplied with methanol extract(0.15%) of Cornus officinalis

B2 : Ethanol rats supplied with methanol extract(0.30%) of Cornus officinalis

C1 : Ethanol rats supplied with methanol extract(0.15%) of Paeonia suffruticosa

C2 : Ethanol rats supplied with methanol extract(0.30%) of Paeonia suffruticosa

D1 : Ethanol rats supplied with methanol extract(0.15%) of Platycodon grandiflorum

D2 : Ethanol rats supplied with methanol extract(0.30%) of Platycodon grandiflorum
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Table 4-8. Effects of several plants extracts on triglyceride, cholesterol

in serum of rats

Triglyceride Cholesterol

(mea/dl) (ma/dP)

NC 11954274 Th4E1T
EC 15732107 2T L0
Al E5.0x3.4 BEO0XZ3
A2 695 248 BlE438
El mLE32 o30+49
B2 698 £4.4 Q52417
Cl 1193473 Q6.6 2.0
c2 T25E20 EA N R
D1 923%102 BEAX30
D2 638 53 P08 £27

Extracts of Allium sativum, Cornus officinalis, Paeonia suffruticosa and Platycodon
grandiflorum were supplied in liquid diet(0.15%, 0.30%) for 5 weeks. Triglyceride and

cholesterol were measured at 5 weeks. Each value represents the mean = S.E..

NC @ Normal control rats

EC : Ethanol control rats

Al : Ethanol rats supplied with methanol extract(0.15%) of Allium sativum

A2 : Ethanol rats supplied with methanol extract(0.30%) of Allium sativum

B1 : Ethanol rats supplied with methanol extract(0.15%) of Cornus dofficinalis

B2 : Ethanol rats supplied with methanol extract(0.30%) of Cornus officinalis

Cl : Ethanol rats supplied with methanol extract(0.15%) of Paeonia suffruticosa

C2 : Ethanol rats supplied with methanol extract(0.30%) of Paeonia suffruticosa

D1 : Ethanol rats supplied with methanol extract(0.15%) of Platycodon grandiflorum

D2 : Ethanol rats supplied with methanol extract(0.30%) of Platycodon grandiflorum
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Table 4-9. Effects of several plants extracts on GPT, GOT and total

protein in serum of rats

GPT GOT Total protein

au/L) au/L) (e/de)
NC 0.5+27 1455+ 8.2 6.3+ 0.05
EC 0.8 + 74 a2 8132 6.1 +0.10
Al 1097+ 53 153365 6.0+ 0.07
A2 1337+ 145 17432105 6.1 +0.08
El 055134 1603+ 7.4 6.1 £ 0.02
B2 90.5 +4.1 1537+ 40 6.1 +0.02
C1 047 +6.2 131.0£2.5 6.1 £ 0.08
c2 gr6 44 1424102 592008
D1 L e 1357+ 8.2 S5 +009
D2 243130 176.4+ 6.2 60+0.12

Extracts of Allium sativum, Cornus officinalis, Paeonia suffruticosa and Platycodon
grandiflorum were supplied in liquid diet(0.15%, 0.30%) for 5 weeks. GPT, GOT and

total protein were measured at 5 weeks. Each value represents the mean = S.E..

NC : Normal control rats

EC : Ethanol control rats

Al : Ethanol rats supplied with methanol extract(0.15%) of Allium sativum

A2 : Ethanol rats supplied with methanol extract(0.30%) of Allium sativum

B1 : Ethanol rats supplied with methanol extract(0.15%) of Cornus dofficinalis

B2 : Ethanol rats supplied with methanol extract(0.30%) of Cornus officinalis

C1 : Ethanol rat supplied with methanol extract(0.15%) of Paeonia suffruticosa

C2 : Ethanol rats supplied with methanol extract(0.30%) of Paeonia suffruticosa

D1 : Ethanol rats supplied with methanol extract(0.15%) of Platycodon grandiflorum

D2 : Ethanol rats supplied with methanol extract(0.30%) of Platycodon grandiflorum
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Table 4-10. Effects of several plants extracts on triglyceride,

cholesterol and protein in liver of rats

Triglyceride Cholesterol

(mg/dl) (mg/de)
MNC 119.5+7 4 Th4x17
EC 157.3+107 267250
al 250134 BE.0x23
A2 69.5 + 42 BEX3E
El R2+32 P3040
B2 698 +4.4 L2217
| 119373 Q6.6 2.0
c2 Fi5+20 Br0x29
D1 23102 BRA6 30
D2 638 +53 Q0827

Extracts of Allium sativum, Cornus officinalis, Paeonia suffruticosa and Platycodon
grandiflorum were supplied in liquid diet(0.15%, 0.30%) for 5 weeks. GPT, GOT and

total protein were measured at 5 weeks. Each value represents the mean = S.E..

NC : Normal control rats

EC : Ethanol control rats

Al : Ethanol rats supplied with methanol extract(0.15%) of Allium sativum

A2 : Ethanol rats supplied with methanol extract(0.30%) of Allium sativum

Bl : Ethanol rats supplied with methanol extract(0.15%) of Cornus officinalis

B2 : Ethanol rats supplied with methanol extract(0.30%) of Cornus officinalis

Cl : Ethanol rats supplied with methanol extract(0.15%) of Paeonia suffruticosa

C2 . Ethanol rats supplied with methanol extract(0.30%) of Paeonia suffruticosa

D1 : Ethanol rats supplied with methanol extract(0.15%) of Platycodon grandiflorum

D2 : Ethanol rats supplied with methanol extract(0.30%) of Platycodon grandiflorum
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Table 4-11. Effects of several plants extracts on L-FABP in liver of

rats and liver index

L-FABP
Liver index
(xa/mb)
NC 0363 +0.020 24 x0.02
EC 0307 +0.010 3.1 +0.07
Al 0.309 £ 0.020 32 10.06
A2 0.321+0.008 33+0.09
El 0300+0012 31005
B2 0319+0.018 29 +0.07
Cl 0328+0.010 30+0.09
C2 0343+ 0016 291007
D1 03670017 30£0.05
D2 0324+0015 30x0.04

Extracts of Allium sativum, Cornus officinalis, Paeonia suffruticosa and Platycodon
grandiflorum were supplied in liquid diet(0.15%, 0.30%) for 5 weeks. Triglyceride and

cholesterol were measured at 5 weeks. Each value represents the mean = S.E..

NC @ Normal control rats

EC : Ethanol control rats

Al : Ethanol rats supplied with methanol extract(0.15%) of Allium sativum

A2 : Ethanol rats supplied with methanol extract(0.30%) of Allium sativum

Bl : Ethanol rats supplied with methanol extract(0.15%) of Cornus officinalis

B2 : Ethanol rats supplied with methanol extract(0.30%) of Cornus officinalis

Cl : Ethanol rats supplied with methanol extract(0.15%) of Paeonia suffruticosa

C2 . Ethanol rats supplied with methanol extract(0.30%) of Paeonia suffruticosa

D1 : Ethanol rats supplied with methanol extract(0.15%) of Platycodon grandiflorum

D2 : Ethanol rats supplied with methanol extract(0.30%) of Platycodon grandiflorum
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Fig. 4-2. Effect of ethanol on catalytic activity of CYP2EL.

Toxic effect in liver was determined according to PNP assay. Data represents the

mean = S.E.

NC : Normal control rats

EC : Ethanol control rats

Al : Ethanol rats supplied with methanol extract(0.15%) of Allium sativum

A2 : Ethanol rats supplied with methanol extract(0.30%) of Allium sativum

Bl : Ethanol rats supplied with methanol extract(0.15%) of Cornus officinalis

B2 : Ethanol rats supplied with methanol extract(0.30%) of Cornus officinalis

Cl : Ethanol rats supplied with methanol extract(0.15%) of Paeonia suffruticosa

C2 : Ethanol rats supplied with methanol extract(0.30%) of Paeonia suffruticosa

D1 : Ethanol rats supplied with methanol extract(0.15%) of Platycodon grandiflorum
D2 : Ethanol rats supplied with methanol extract(0.30%) of Platycodon grandiflorum

U, EgA FF 3N AT JAEH 2L A
1) =24 ¢ methanol & % #7189 &9

L-FABP S7t24=4d5 AAs7] fal As= Jd4E =245 Scheme 4-3
of 7l&d W wgt dgFFES FAAEAY. =24 1.6 kgs methanol® 5
%3} & hexane, chloroform, ethylacetate® Z33sto] Y+ FAFES methanol &
gor st 7 £9d¥Es L-FABP S7t&4 3 Ay} Fig. 4-3°A <}

= s =3
Zo] methanol &%, methanol FEE ¢£o 2 %2 784S vYeuyddh

=
=
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Fig. 4-3. Increase effect of organic solvent extracts from Platycodon
grandiflorum on L-FABP.

Increasing effect on L-FABP was determined according to the methods previously
described in scheme 3. Final concentration of sample was 0.1 mg/ml. Data represent the
mean(n=3) = S.D..

M-C : Chloroform extract of Platycodon grandiflorum

M-H : Hexane extract of Platycodon grandiflorum

M-E : Ethylacetate extract of Platycodon grandiflorum

M-M : Methanol extract of Platycodon grandiflor

2) 1A silica gel 60 open column chromatography

2719l methanol 3 &S chloroform™ methanols 100 : 0FE 0 : 1002 %
AEE 10%% W3A71HA Z+7; 5 bed volume® stepwise® §FAIZ 5,
g &9 L-FABP +71€4d a3& AES A3 chloroform : methanol = 60 :
40914 7Fd =& L-FABP S7F2A4E& 2te 38 el shslth(Fig. 4-4).

N _ILI

3) 23} silica gel 60 open column chromatography
218 &X48E S chloroform¥ methanol2 100 : 0, 85 : 15, 80 : 20, 78 :
22,76 © 24, 74 : 26, 72 1 28, 70 : 30, 68 : 32, 66 : 34 wo 7 FE3o FUIE

XS =43 A3 chloroform : methanol = 76 : 2404 714 & L-FABP =
7MEAd s 2t $EF RS Y8 tH(Fig. 4-5).
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Fig. 4-4. Increase effect of M-M subfraction separated by the first
silica gel open column chromatography on L-FABP.

Increasing effect on L-FABP was determined according to the methods previously
described in scheme 4-3. Sample concentration was 0.1 mg/ml. Eluants were mixture of
CHCls and MeOH (100:0 (No. 1), 80:20 (Nos. 2~4), 70:30 (Nos. 5~7), 60:40 (Nos.
8710), 50:50 (Nos. 11~13), 40:60 (Nos. 14~16), 30:70 (Nos. 17~19), 20:80 (Nos. 20~
22), 0:100 (No. 23); v/v). Data represent the mean (n=3) + S.D..

4) Prep-Thin layer chromatography

a8A A7) FE S ODS gel plate(20 x 10 cm)ol A methanol : water = 7 :
39] A& 2 Prep-TLC(thin layer chromatograpy)E 2 A|&te] 5719 R o
2 #Yst & L-FABP 71848 & 5743 43 Fig. 4-63 2] Rygkel 0.74¢1
2HA FF(PG-2)NA 7H =& &S HEATH
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Fig. 4-5. Increase effect of M-Ma subfraction separated by the second
silica gel open column chromatography on L-FABP.

Increasing effect on L-FABP was determined according to the methods previously
described in scheme 4-3. Sample concentration was 0.1 mg/ml. Eluants were mixture of
CHCl3 and MeOH (85:15 (No. 1), 80:20 (No. 2), 78:22 (Nos. 3~5), 76:24 (Nos. 6~9),
74:26 (Nos. 10~14), 72:28 (Nos. 15~17), 70:30 (Nos. 18~19), 68:32 (Nos. 20~21), 66:34
(Nos. 22~23); v/v). Data represent the mean (n=3) + S.D..

5) HPLC
29 A ES Ci column(Analytical HPLC, 3.9 x 150 mm)el] F 3t

MeOH : water = 95 : 59 # 7H9“UH§‘ A3 1 ml/ming &2 2 8319
B EENS Hol wF3 § 2% HPLCE Fdx7oNA HAAg A3 Fig. 4-7
I} o]l ¥ud £Vt =2 L-FABP S7I1E8A4E82S AAE & I =24

methanol #8EZ5E AHA PG-2a EA7IA 9 AAGA wE =& Table
[e3]

3
4-12¢1 YERR AT

- 149 -



50

40 |
30 |

20

) j
0 I I I ; L
PG-1 PG-2 . PG-4 PG-5

L-FABP increasing effect(%)

Fig. 4-6. Increasing effect of fractions isolated by the TLC on
L-FABP.

TLC was carried out on ODS gel plate with methanol and water (3 : 7) solvent
system and detected with UV lamp (256 nm). The concentration of sample was 0.1 mg
/ml. Data represent the mean(n=3) = S.D..

PG-1~PG-5 : Fractions of preparative by the thin layer chromatography

Fig. 4-7. HPLC analysis of the purified fraction, PG-2a, on Bondapak

Cis reverse column.

The HPLC analysis was performed with Waters 2690 system equipped with a UV
detector (at 228 nm). The column (3.9 x 150 mm) was eluted with the linear gradient
of 95~100% methanol in distilled water at a flow rate of 1.0 ml/min. Injection volume

was 10 ul.
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Table 4-12. Yield of L-FABP activator, PG-2, isolated from Platycodon
grandiflorum

Vil ia

Ile thano] & xtract
oy
{IChI)

Frac tiomated medhanol extracd
71
{AI-M)

Firsi silica gel
048
(M Bla)

Second silica gel
oniz
(M- B

Prep. TLC
0olE
(FG2)

. AAELY 7x 4

AAEA PG-2a B4 Fxe4s] 18] 'H-NMR, “C-NMR, FAB-MS,
EI-MS 5<& 2A359th 'H-NMR spectrum(Fig. 4-8)& 7.7% 7.6 ppm<]
aromatic proton¥ 0.8 ~ 1.7 ppmolA X &¥ alipatic proton signalE=< H 2
o, "C-NMR spectrum(Fig. 4-9)& 169.4 ppm<| ester carbonyl €29} 67.3 2
670 ppmolA] hydroxylated aliphatic ¥4 signalS UYERHAT. EI-MS<}t
FAB-MS spectrume [H+H]" 419 m/z%} [H+Nal" 441 m/z¢] 5 peak”’} QX3+
o EI-MS9 base peak(149 m/z)¥ phthalic acid #4719l EAE A|ALSHA &
A2 4189 2AYS e AtH(Fig. 4-10). 3 FeCls, ninhydrin, bromocresol
green so 9% TLC AW UEUA| F5o=H AA PG-2a% T7x2&5

phthalic acid®] diisononlyester =+ hydroxyl alkyl ester® 43 4 ¢t}
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Fig. 4-8. 'H-NMR spectrum of PG-2a isolated from Platycodon

grandiflor.
PG-2a was dissolved in MeOD (methyl-d3 alcohol-dl) and recorded on high resolution NMR
spectrometer (Avance-500, Bruker, German) operating at 600 MHz and 25C.

e g py I

EmE
B

ok
—{1.5

Fig. 4-9. BC-NMR spectrum of PG-2a isolated from Platycodon

grandifior.
PG-2a was dissolved in MeOD (methyl-d3 alcohol-dl) and recorded on high resolution NMR

spectrometer (Avance-500, Bruker, German) operating at 500 MHz and 25C.
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Fig. 4-10. EI-MS spectrum (A) and FAB-MS spectrum (B) of PG-2a
isolated from Platycodon grandifior.

The spectrum was recorded on positive ion EI mass spectrometer and on positive ion
FAB mass spectrometer (JMS-AX505WA, JEOL, Japan).
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Table 5-1. Effects of extraction temperature on liver anti-fibrosis
activities for 60 min

Anti-fibrosis activity(%)" 40°C 50°C 60°C 70C
Lab-scale 11.1 154 19.1 23.8
Bench-scale 12.8 19.6 22.6 25.0

D Assay concentration : 100 ug/ml

Table 5-2. Effects of extraction temperature on extracted solid amount
for 60 min

Solid (kg) 40°C 50C 60C 70°C
Lab-scale” 0.07 0.08 0.09 0.12
Bench-scale” 0.78 0.85 1.02 1.31

b Dry sample weight : 0.3 kg, 2 Dry sample weight : 3 kg

Table 5-3. Effects of extraction time on liver anti-fibrosis activities at
70C

Anti-fibrosis activity(%9)” 40 min 60 min 80 min 100 min 120 min
Lab-scale 20.4 22.6 23.6 23.4 23.0
Bench-scale 22.8 25.3 25.1 25.8 25.2

V" Assay concentration : 100 ug/ml
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Table 5-4. Effects of extraction time on extracted solid amount at 70C

Solid (kg) 40 min 60 min 80 min 100 min 120 min
Lab-scale " 0.08 0.1 0.14 0.16 0.17
Bench-scale ? 1.26 1.30 1.45 1.57 1.60

b Dry sample weight : 0.3 kg, 2 Dry sample weight : 3 kg

30

Olab-scale
B Bench-scale

25 1

10 1

LLITPR

1st

Anti fibrosis activity (%)
o

Extraction times

Fig. 5-1. Effects of serial extraction on liver anti—fibrosis activities

under condition of every 80 min per a serial extraction at 70C.

. S Z}(Camellia sinensis)2%8 AE B384 A ¥ bench-scale F
4 FEWY
SARRY HAE HEEdE4H9 bench-scale %4

2] > =
7] 998 5 L& bench-scale?] —%%7]9} 05 L& Lab-scale?] 3FFE715 A&
w2 el

M S
N

3Fo] 100% methanolZ &%, A 7F T FZx79

EF o 24 bench-scale FF4 FEx20S gtz st

}Ll

’

N
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Table 5-5%} Table 5-6°| et vpe} ZHo] Lab-scale?} bench-scale 57
0CNA FEFE ST 4324 XH7E dA&A o] 713 }Eo}om] =z 9

L=k wed SUbeke A @S B FE2E T0TA FEAE A

S =A% A} bench-scale2 60% o] 4ol A Lab-scale2 80% o]iolA A
AL S7he dElA e wwbgX7F E&¥E bench-scale 457}
S BRI (Fig. 5- 2) FEZLY FEAE L OCQ]r FE o= 51]37\]

Table 5-5. Effects of extraction temperature on liver protective

activities for 60 min

Liver protective

o D 40°C 50C 60T 70T
activity (%)

Lab-scale 60.4 689 70.1 72.1

Bench-scale 59.9 69.3 72.6 75.8

V" Assay concentration : 100 ug/ml

Table 5-6. Effects of extraction temperature on extracted solid amount

for 60 min
Solid (kg) 40C 50T 60T 70T
Lab-scale” 0.07 0.08 0.08 0.14
Bench-scale” 0.78 0.91 1.16 1.40

b Dry sample weight : 0.3 kg, 2 Dry sample weight : 3 kg
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Fig. 5-2. Effects of methanol extraction time on liver protective
activities at 70°C.

80

OLab-scale
B Bench-scale

60

L = He W=l
2nd 3rd 4th 5th 6th

1st

Liver prtoective activity
(%)

Extraction times

Fig. 5-3. Effects of serial methanol extraction on liver protective

activities under condition of every 60 min per a serial extraction at 70C.
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th. B ¥ (Horedeum vulgare)2% ¥ CYP2El A3 &A A& bench-scale
T4 FEHH

Bl 25 E CYP2El A& &4 2] bench-scale
7] 918 100% methanol®} 5 L& bench-scale?] F%7]
FRFE7IE AR FEE, AZE R 35 mE Ay = =l
23 Lab-scale¥} Bl FHESOZMR bench-scale 5% FE2AS FHsu
A4 &9t} Lab-scale®} bench-scale 5 60CoA F&E T #9 CYP2E1 A
qggol 7 E=don FEFES 2Tk wet FUhe aF
(Table 5-7, 5-8). FE&% 60TCAA FEAMHE AP 4 42
Lab-scale?} bench-scale X7 60+ o delA A& 7= dERUA] ek
™ Lab-scale®. T} bench-scale 4 %7} FE1d &% 9 AHdAo] thr =2

AtH(Table 5-9). A FZA|Tte] M2 1y
n 15k 21} bench-scaleo]l A= 80&7HA]

=
5-10). FE%9 FEAE 47 60T 80w o= 1@/\ 713 F

“‘ S
AN

%ﬂfFa zk
AL S S A Fig. 5-4oAet o] A3 FFo] 7 =dorn A
1, 2AIF-9] ZAakehs g FE3|5dd mE Jodido] =of 23]+ 13]9 60%, 3
3= 50%, 43 o]%dl&= 30% ©lstE UEFUSITE o9 bench-scale®] F&3x
AEL Lab-scaled] H|3| & x}o]E Holx 94& 02 M bench-scaled] % +
EZN0E FELE 60C, FENZ 801 FE34 33 5o s

Table 5-7. Effects of extraction temperature on CYPZEl inhibitory activities for

60 min

Inhibitory activity (%)" 40°C 50C 60°C 70°C
Lab-scale 15.7 16.1 225 17.9
Bench-scale 16.1 18.2 24.2 21.1

b Assay concentration : 100 ug/ml

Table 5-8. Effects of extraction temperature on extracted solid amount for 60

min
Solid (kg) 40°C 50C 60T 70°C
Lab-scale " 0.02 0.02 0.03 0.03
Bench-scale 0.22 0.23 0.30 0.33

Y Dry sample weight : 0.3 kg, © Dry sample weight @ 3 kg
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Table 5-9. Effects of extraction time on CYPZ2E1l inhibitory activities at
60T

Inhibitory activity (%)” 40 min 60 min 80 min 100 min 120 min
Lab-scale 20.8 23.0 22.8 234 23.1
Bench-scale 22.1 25.6 26.5 259 25.3

b Assay concentration @ 100 ug/ml

Table 5-10. Effects of extraction time on extracted solid amount at 60C

Solid (kg) 40 min 60 min 80 min 100 min 120 min
Lab-scale " 0.03 0.03 0.04 0.05 0.05
Bench-scale ? 0.22 0.31 0.42 0.47 0.50

b Dry sample weight : 0.3 kg, 2 Dry sample weight : 3 kg

30
OlLab-scale
B Bench-scale
25
;c; 20
2
=
S 15 f
sy
]
2 10 |
£
0 L L L L L
1st 2nd 3rd 4th 5th 6th

Extraction times

Fig. 5-4. Effects of serial extraction on CYPZ2El inhibitory activities
under condition of every 80 min per a serial extraction at 60TC.
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2. &2 (Platycodon grandiflorum)Z25F8 &¢I &4 AW JASGHEHR
9] bench-scale &3 FEWH
TEA RRE dmeA AW JASAHEA bench-scale 4 HAFE
AL g9 HHow dAt Fd3 FE27|5E AFEEFY 70% methanol =
: ] = 13 AEsaz st
Table 5-11¢ v}el Ble}l 7Fo] Lab-scale?} bench-scale =% 70CoA F&
o]

Aol b BRon FEEEES LEZ

et
2
o
jus)

=

3T AN

et Sl A2 HAtHTable 5-12). FE22% 70ToA FE2AE o4
4S5 A3 A3 bench-scale 60% ©]/doll A Lab-scale 80 ©]Afol A
AA LA F7h= UehbA o FEAYPEFS FEALC e Frtste
des BRYHFig. 55 5-6). FE=Ee FEAIS 22 70T 80wo=2 i
AA7IAL FE3] 7 FAAASdE S4 A Fig. 5-7aA ¢ 2ol 33 F
=oll el 23]= 70%, 33| 40%, 43] o] Fol= 20% ©latE UEWoRA HA
FEIFe 23 & F AT o] bench-scale® FEXRAESS
Lab-scaledl] ®]&] & z}o]Z Holx EYa HZF FE27A0E FH2% 70T,

5
FEANZL 80 FE3T 23] 5o TS

Table 5-11. Effects of extraction temperature on alcoholic fatty liver
inhibitory activities for 60 min

Inhibitory activity (26)" 40°C 50C 60°C 70C
Lab-scale 274 35.9 39.1 43.3
Bench-scale 207 37.1 42.8 45.2

b Assay concentration : 100 ug/ml

Table 5-12. Effects of extraction temperature on extracted solid amount

for 60 min

Solid (kg) 40C 50C 60°C 70°C
Lab-scale” 0.02 0.05 0.08 0.12
Bench-scale” 0.97 1.04 1.15 131

b Dry sample weight : 0.3 kg, Dry sample weight : 3 kg
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50 r
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Fig. 5-5. Effects of methanol extraction time on alcoholic fatty liver
inhibitory activities at 70°C.
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B Bench-scale
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Fig. 5-6. Effects of methanol extraction time on solid amounts at 70C.
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Fig. 5-7. Effects of serial methanol extraction on alcoholic fatty liver
inhibitory activities under condition of every 80 min per a serial

extraction at 70C.
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3. A phytochemicals®] bench-scale %3 R EAALYE Y

7}, I (Camellia sinensis) 258 7Hd#3 A E29 bench-scale F+F3
2R AN
1) 5% methanol FEE9 7|80 £

FEREAAl A HA GAZ 52 100% methanol FEE Fol FRFEo =
hexane® chloroform 7F&4 E¢E& AAst2x {7180 8 AASHA
1 A3} Fig. 5-89lA41¢} o] tFEe &A%l methanolZ2 &I ES &
AN S hexane Z chloroform =&l -Fd M -F3F AL EH2 vv]st

A,

Y
r_{

2) Methanol ¥38 &9 &4

Aol st A 71l &@AE resin® @ Diaion HP-20, HP-21 % A &S
A}&-3te] batch typed column typeoll Al 7] methanol £ &< @MFaE A
3t A3} Diaion HP-21¢] 7F¢ $53t92™ column type®] batch®t} °F 7%
ol @M &S YERHATHTable 5-13, 5-14).

35

OLab-scale
30 | |EBench-scale

25 1

20 r

Inhibitory activity (%)

M-H M-C M-M

Fig. 5-8. Liver anti-fibrosis activities of organic solvent fractions from
methanol extract.

M-H : Hexane soluble fraction M-C : Chloroform soluble fraction

M-M : Methanol soluble fraction
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Table 5-13. Effects of resins on L-value of crude samples prepared by
the above extraction methods in batch type treatment

Diaion HP-20 Diaion HP-21 Active carbon

Camellia sinensis 57.42 63.11 47.30

Concentration of crude samples : 1,000 mg/L

Table 5-14. Effects of resins on L-value of crude samples prepared by
the above extraction methods in open column type treatment

Diaion HP-20 Diaion HP-21 Active carbon

Camellia sinensis 62.33 68.15 52.28

Concentration of crude samples : 1,000 mg/L

3) Ultrafiltration

BExgkd o 39t column¥® Millipore masterflexES AFg&3Fo] ultrafiltration
AA o ZH A& HASE B2 AATAHS Ntz vk 1 A3 EAE
1,000 MW-cut off o]3}ug T3 o o] HA| As|d/de] 96% ol 33
3 aYPE = 93%E L}E}%Qii O]%i A E ol —45}1 T2 AEd =4E50]

= 3A =4 && oz /\}EE] St (Data A A 84 2.

4) Diaion HP-20 open column chromatography
HEAAS FHEWAZ Diain HP-20& ©] &3t column chromatography=
AANGFo =z A} 22 GBS Ao ERSFAA ST Eoll I3 A7)
YRS E2 HYIAZ columndl FUFL == AHI F stepwiseR
20%, 60%, 100%<] methanolZ &3 ZA3} Fig. 5-99F #o] 100% methanol
=8 2ol 100 ug/mlel assayA FEolA oF 35% WY & dmeA 7hA
st AASES Yt dH 4 §E5979 1P ELFS S
T 9F 40%7F 60% methanol 8% % &0, 30% W<l7}F 20% methanol
of, ¢F 20%7} 100% methanol &% 3o EATOZN, 1P E THFT

’

S ouE AES O e we BE FALE e

My oft  totr n}l\l'

<

oX,

© o o oo
HE oy

2
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60

Oinhibitory effect
50 | |ESolid content

Total solid content (%)
Inhibitory activity (%)

20% 60% 100%

Fig. 5-9. Liver anti-fibrosis effects of methanol fractions eluted from

silica gel 60 column.
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o] e REAANFTAL 2%5¥ Fig. 5-107% Zth.

Camellia sinensis

Extraction three times with 10096 methanol
at 70C for 80 min
evaporation at 40T

Methanol extract powders

Reflux with hexane

Supernatant Residue
Dry .
Reflux with chloroform
M-H
Supernatant Residue
Dry Dry
M-C M-M

Decolorization with Diaion HP-21

Ultrafiltration with 1,000 MW-cut off column

Open column chromatography with Diaion HP-20

Fig. 5-10. Flow sheet for partial purification of liver anti-fibrosis

component from Camellia sinensis.
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Y. Z2H(Camellia sinensis)Z258 THAX 2384 AHE <9 bench-scale F
T3 AALE

1) Methanol & £ ¢ hexane ¥ chloroform

=2} 100% methanol F5% o %9 2+ hexane} chloroform 7F&43
ES AAgGczZN FEAA] AAEE Folal HAAE LolstA 317 ¢l
v 23S AAEAT. 1 A Fig. 5-11014 9 o] tirEe AR
methanolZ #3ES & & Ao hexane ¥ chloroform #+3U gF%

AR LR vje .

e

O do me
N
(3]
oX,

A

=

2) Methanol =8 &9 €4

N & A7lold A Aol 73 €8 resin®l Diaion HP-20, HP-21 2 &
AerS ARE-3le] batch®t columnol A methanol 8 &9] dMgasE HES 4
7} Diaion HP-21¢] 7}F% 9435t 2™ column typee] batch®Eth ¢F 10% o4
=2 G5 HE YEY A tH(Table 5-15, 5-16).

80

OLab-scale
W Bench-scale

Liver protective activity (%)

M-M M-C M-H

Fig. 5-11. Liver protective activities of organic solvent fractions from
methanol extract.

M-M : Methanol soluble fraction M-C : Chloroform soluble fraction
M-H : Hexane soluble fraction
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Table 5-15. Effects of resins on L-value of crude samples prepared by

the above extraction methods in batch type treatment

Diaion HP-20 Diaion HP-21 Active carbon

Camellia sinensis 58.12 64.33 48.42

Concentration of crude samples : 1,000 mg/L

Table 5-16. Effects of resins on L-value of crude samples prepared by
the above extraction methods in open column type treatment

Diaion HP-20 Diaion HP-21 Active carbon

Camellia sinensis 64.15 70.49 54.36

Concentration of crude samples : 1,000 mg/L

3) Ultrafiltration

Millipore masterflex®} &2F=FE o] 22 columns AFE-3ko]  ultrafiltrationS

Ao A Al&eta 1hd B AATAES Ndstaa i 1 A

A5 1,000 MW-cut off oA #uts S35k of Ho] A As2d o] 94% o] %

%0}"15’— APE w3 92%E YErHoZH o dAlEe o FE A
=

[e]
e RYHYES % 5 AtHData AN HA &),

m{u A

4) Diaion HP-20 open column chromatography

FEgAe HeaAZ daxg A AFE3F vl 2= Diaion HP-203} Diaion
HP-21 % HP-21 resin® REEALES T317] 98] HP-20S ©]83te] column
chromatography & AA o248 A} @8 FAlo| Z=Rstazl stk =9
52 A7 gAgREE =5 YA columnel FYL == AHIT F
stepwise®Z 20%, 60%, 100%<] methanol® &% 23 Fig. 5-129F #°] 100%
methanol €& 3 #0] 0.1 mg/mle assayAl XA o 90% o =& A3
A S e o] FE8A sAHES T Fig. 5133 Zt
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Total solid contents (%)

20

Liver protective activity (%)

20% 60% 100%

Fig. 5-12. Liver protective activities of methanol fractions eluted from
Diaion HP-20.
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Camellia sinensis

Extraction three times with 10026 methanol
at 70C for 80 min
Evaporation at 40C

Methanol extract powders

Reflux with hexane

Supernatant Residue
Dry .
Reflux with chloroform
M-H
Supernatant Residue
Dry Dry
M-C M-M

Decolorization with Diaion HP-21

Ultrafiltration with 1,000 MW-cut off column

Open column chromatography with Diaion HP-20

Fig. 5-13. Flow sheet for partial purification of liver protective active
component from Camellia sinensis.
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th. H ¥ (Hordeum vulgare)25% € CYP2E1 A3j&A A& bench-scale
TTd AANE
1) ¥ ¥ methanol

Bench-scale
(e}
5t o

Lo £38

TAS A ZH o7 ®We 100% methanol
hexane¥} ethylacetate 7}-84 E4+&ES A A3 A
. 1 A3 Fig. 5-14014 9k o] e L=
T AAo hexane LY FoE FFHe] TS H
A gd =422 m A egltt

au
e
1
Lo
2 Jo
N

MN
o

> 2
X% o
M de

Zo

== o &
TLEE

ol
=

m&%&

<
°] methanol® &

% 21 ehylacetate

S i}
et o
i
jo
(i,

I

2) Methanol £33 &9 &4

Al 1245 A e s WP o R Aol Aetal A7l @8 resingl
Diaion HP-20, HP-21 ¥ &A&ks AF8-3}9] batch typed} column typeol Al 27|
718l EgEe gAgans dEST. 1 243 Diaion HP-202} HP-212
Abe 7S e e H column type©] batchBE. Tl oF 8% o|At =31 el gut=
UERA I EH(Table 5-17, 5-18).

50

OLab-scale
B Bench-scale

w
(@]
T

N
o
T

Inhibitory activity (%)

-
(@)
T

—l

M-H M-E M-M

Fig. 5-14. CYP2E1l inhibitory activities of organic solvent fractions from
methanol extract.

M-H : Hexane soluble fraction

M-E : Ethylacetate soluble fraction

M-M : Methanol soluble fraction
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Table 5-17. Effects of resins on L-value of crude samples prepared by

the above extraction methods in batch type treatment

Diaion HP-20 Diaion HP-21 Active carbon

Hordeum vulgare 59.32 60.27 49.39

Concentration of crude samples : 1,000 mg/L

Table 5-18. Effects of resins on L-value of crude samples prepared by

the above extraction methods in open column type treatment

Diaion HP-20 Diaion HP-21 Active carbon

Hordeum vulgare 64.15 63.62 53.21

Concentration of crude samples : 1,000 mg/L

3) Diaion HP-20 column chromatography

Tz FHLsA A8 9+ Diain HP-20S ©]&3Fo] 12 column
chromatography & 2AI3FATE Eol =21 Ao EAIEES 22 FHFA2
columno] F&t EF AHH3I T stepwiseZ 50%, 100%2] methanol#100%
acetone®. 2 &&3 Zy Fig. 5-15%} 7L°] 100% methanol && &4 o] 0.1
mg/mle] assayAdl FZolA oF 60% WHele =2 CYP2E1 AdE&AHS YeERSIA
th g 4 &R nYEFS A4S ﬁ# AA 1E=F 5 °F 60%7)
100% methanol &F+-3 ¢, 20% W27} 50% methanol &&2l, F 10%7}
100% acetone & of EAgowMN 1FE THI AHTAY Hlu HEDS
o me E=e R S UERNSILE o)de FEAA A4S FTIEH Fig.

5-163 2t

=
=4 A

H
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OlInhibitory effect
B Solid content

Total solid content (%)
Inhibitory activity (%)

50% MeOH 100% Acetone 100% MeOH

Fig. 5-15. CYP2E1l inhibitory effects of methanol and acetone fractions
eluted from Diaion HP-20.
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Hordeum vulgare

Extraction three times with 10026 methanol
at 60C for 80 min
Evaporation at 40C

Methanol extract powders

Reflux with hexane

Supernatant Residue
Dry .
Reflux with ethylacetate
M-H
Supernatant Residue
Dry Dry
M-E M-M

Decolorization with Diaion HP-21

Open column chromatography with Diaion HP-20

Fig. 5-16. Flow sheet for partial purification of CYP2E1 inhibitory
component from Hordeum vulgare.
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2. =@ A (Platycodon grandiflorum)ZH 8 ¢34 A7 JAZAHEZA
9] bench-scale &F3 AAHH
1) Methanol =& 9] hexane ¥ acetone ¥ 3

=24 70% methanol FE%& Fo| dH5° A+ hexaned} acetone 7}8-4

ETES AATGOEZHA FEAAY] AALEE Eola HAE LolstA st ¢4
718l 288 AASAY. 2 A¥ Fig. 5-170149F o] tiiEe 44 %
o] methanol®Z &3 HS & 4 A O™ hexane E acetone & Hf-H A 3|

2) Methanol £33 &< &4

Wrgdo] Aeta FPA R AFEHIETE & YAE resingl Diaion HP-20,
HP-21 ¥ A eks AL&3F9] batch®t columnol Al methanol 3 &2 &g}
2 AE3Z A3 Diaion HP-21°] 714 $43892™ column type©] batchX.th
oF 14% o] =& @M aHdE YERH At (Table 5-19, 5-20).

=

50
OLab-scale
B Bench-scale
40
2 30|
g 20t
<
10

M-M M-A M-H

Fig. 5-17. Alcoholic fatty liver inhibitory activities of organic solvent
fractions from methanol extract.

M-M : Methanol soluble fraction

M-A : Acetone soluble fraction

M-H : Hexane soluble fraction
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Table 5-19. Effects of resins on L-value of crude samples prepared by

the above extraction methods in batch type treatment

Diaion HP-20 Diaion HP-21 Active carbon

Platycodon
. 54.24 61.23 44.52
grandiflorum

Concentration of crude samples : 1,000 mg/L

Table 5-20. Effects of resins on L-value of crude samples prepared by
the above extraction methods in open column type treatment

Diaion HP-20 Diaion HP-21 Active carbon

Platycodon
. 62.18 70.24 53.39
grandiflorum

Concentration of crude samples : 1,000 mg/L

3) Silica gel 60 open column chromatography

T2 AY HFAAE gAaA A HES v 9= Diain HP-207 HP-219
HHEALR-S ¥sly] 98] silica gel 60 column chromatography 2 2 A] &0 &2 »)
AAE&S =olaA 3k Th Chloroformell =<1 AF7]e] &4 &S chloroform
o5 HYPI}AZ columnol FY3FAL chloroform®® A% 3 F  stepwise®
chloroform : methanolS 80:20, 60:40, 40:60 <= 2 §%3F A3} Fig. 5-18% 2
o] 80:20 &3 Eo] 0.1 mg/ml9 assayAdl FEoNA 2k 45% Welo EHL A3
A S e o] FEB8A sAHES T Fig. 5-199F &2t
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O Inhibitory effect
W Solid content

(o)}
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N
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Inhibitory activity (%)
Total solid contents (%)
N
(@]

A B C

Fig. 5-18. Alcoholic fatty liver inhibitory activities of methanol
fractions eluted from Silica gel 60 column.

A : Chloroform : Methanol = 20 : 80

B : Chloroform : Methanol = 40 : 60
C : Chloroform : Methanol = 80 : 20
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Platycodon grandiflorum

Extraction two times with 70% methanol
at 70C for 80 min
Evaporation at 40C

Methanol extract powders

Reflux with hexane

Supernatant Residue
Dry .
Reflux with acetone
M-H
Supernatant Residue
Dry Dry
M-A M-M

Decolorization with Diaion HP-21

Open column chromatography with silica gel 60

Fig. 5-19. Flow sheet for partial purification of active component from
Platycodon grandiflorum.
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A6d d=ZSA 7HA 3-8 phytochemicals®] 7] 5A 4= 3}t

1. A8 2 ¥y
7h =R 3 AA A

2 ARAAEE QT 2, By, =dAER ~‘?'4E1 Al 5 HEI A&7
st el wet w9 s FEAAES 24T F 100 mLE W& AAAE
Azrekdek Aol &, gt dAHAd & adEste] 37HA Aol wie AE &

T

sto] AAlstith AP A2 D-sorbitol, £, AF4AY, Selad, 2E & °
g3t om wuARA Ad SHAUEFS A4 9 pH 2EA R FALES
ARGttt @akstAl = wiERl CE WA
RaL 18] ARy, v g, dEE T

T3] wi g 100-300 mg el A A8kl H

U az2A AR

=2t w1y, R=eA FEED 100 mgol AMujoliE 50%~30%, " AFE
10~20%, WlEF7F2 8 1~3%, @A E 1~2%, EAHE 1% 55 FIA= o] &3}
dom AAFZE AR 5% A5aAs 9ste] P HsletAch

=]
=

o BEA AR

FAEN HA, vy, ZgA] FEEY 50 mgol FIAZA F9F 670 mg, %
T4 AE 196.35 mg, AU A ZA W 100 mg, A AIZA FALE 15 mge &
g3tal spray dry § At om FEEE AH & AHsta HE FEAT
2.4
7l =

04 37HA ;‘JE Hl| 3} 4]
A= D-sorbitol, £E &, AAT}F %ﬂﬂﬂ
A A, S E S I

2 B[N C& WURAR ousE SHAFAMUERS bkl 19 Al
W, dFs 5 3t AFY AnE FLARTG. FAEY w10

0~300 mgoll Al 2= A8} tH(Table 6-1).

lN
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Table 6-1. =&, R % =HA FF 7|4 =33 A w3

Hl gheof 1. w3 2. i gte] 3.
4% 100 mL &% 100 mL & 100 mL
AEFY: I9RF S5 | AFHY: Fganes | AFHD WEAAA
ch chas Ch
=2t 2% 2AR 100 mg| Y FE 2A 10mg | =2 FE 2AIE 100 mg
AP S 10% A2 10 mg wl el 8 89
F5 1% Mgl E S5 3% I 58%
w25 3% T2 50 mg 211 0.05%
WA 05% v ey C 50 mg Fualo|l U ER 0.05%
T 0.05% B2 74 50 mg AAL 0.08%
H e C 0.05% o7k 10 mg CH-20 0.5%
HEF B6 449 001%| #HEZ 10 mg oAl gAML E & 0.01%
L-2FE U444 ESE YEF 10 mg o E+-2 0.001%
0.01% £8 1% 5 mg U s e kol = 0.01%
Ya'Akelr = 0.01% o] itsl ek A
A 0.01%
* B A
- W d3E AFA HEE o 9 RS 5% 2 S
* BE 9 FE7)E
SR AFES TAHE 2R 294 34 5o A4 sgEes 2w
g ddel A8 fout @ AAPAL Aska Yaol nPshE Aol AF
o F71 5 A
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Y. dZ2zAd AA

=2k, B, Z2bA FEET 100 mgs ol &kl dAZAS AlFsil e A
=9 &, g% 55 skl 27k Ao wigdE ol &kl FFARA 2
ok & 50%~30%, WZAFEE 10~20%, WEZIEZYE 1~3%, dA"E 1~2%,
ExdE 1% 52 ol&sdlen AFFEE, A9E 5 e 9o m
& #7Fsk A tH(Table 6-2).
Table 6-2. =2, g R =2tA 3f 7154 242 AA S wjdd

k1
ry
olr
fo

Hj ko] 1. uj) ghel 3. Hj gl 2.
9 1 Cap 9l 1 Cap @9 1 Cap
AFFE: AFREAE AFFE: AGREAE AFFE: AR RZAE
(Ad7A) (A7) (AA A
AR A= AR
- =2} 2 A2 10 mg| - BE FF FAE 10 mg| - B FF 2AE 10 e
- A olf- 50% - A olf 50% - ol 30%
- AEEE 10% - AFEE 10% - AR 20%
- Wl EFF 2R 3% - WEFLE " 3% - UFE FEE 3%
- A" 2% - YA 2% -D-n-EIHE 1%
- HEF C 1% - H e C 1% - WE 7 2 ¥ 3%
CARFEE, AR VL | - AAFEER, A9E 7IER | - dAE 1%
sk, AAFEE 7]E
AAEAHF L AFUH AFEAF L AU AAAAF L AN
- 19 33], 13] 1-2 7AA 19 33], 13] 1-2 A 1¢ 339], 18] 1-2 a4
A e Agl A 2 T AFel] 43 A e A5 A
dao et T3 7Hs g we} S 7 g9 wep S /s
* B EA
- W d3E AHAFA S o 9 RS 5% 2 S
* HE W F57)F
- B AEL 3UHS, _E 294 54 Tol A4S IFEEA EEWs
gk Yol A3l gloy 7hed AAAS Fsta Wi Rk Fo] AlFE
o] A7 & nbEA g
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g AF9 o, vBE HAA

TEd AYdEe HESH] 98 37CeF 55T 22t 17hd 3%

17184 AFe] vAdE HAAFS AAstaen AFel A HA=
o FdxAAA ="AAFA Feto] HHE, ofn, o]F T FEo

A A Sk 1 A3 Table 6-4, 6-5, 6-63 o] AEFAAE B AF F

Ay
A o EAl= wAd 4 gl

Table 6-4. A& 7AW EHA

=g aAE AdEA 37T, 1Y

At At ddE  FHAEERTE
P E4 1x10° 7} ola} 1x10° 7 °l8k  EHZE 24
we AE 1x10° 7 ela} 1x10* 7 o]k  EBHZE 4%
=k AFE 1x10° 7 o3} 1x10* 7) ol3k  BHE 24%
HPdAEF AFEA 0 37C, 14€L
S kis A g FAEELTH
=2 AFE 1x10* 7} ola} 1x10° 7 o3k  EHZ B1E
wa AE 1x10% 7 ela} 1x10* 7 ol3k  BHZE 0%
=R A 1x10° 7§ ela} 1x10* 7 o]k  BH= 4%
AdHeAF AFxzd 0 37C, 144
At At 0 i FAIENF
=2k AE - 1x10° 7 ol8k  1x10 7 o]&} B4= E4=
we AFE 1x10° A o8k 1x10 7N °]s} 0= 0%
=4 AFE - 1x10° A oldk  1x10 7} o] &t BHE 24
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i1

A -3 A AL HE E U %)
oA 3 HEI}A - CYP2El, reductase, bs& W&AIZl E. coli membrane
o45e §% CYP2El| fractions ZAF § CYP2El $AANEAS A=
4924 phytochemicals| — assay A& T35
o] A3} - ICR mousedl ¢3&E& 2ol2 Fo3 3 microsomedl A

=¥ CYP2E19 &74& PNP oxidation® &2 4 %3,
- AEAEAY ME A AR s gHE FES
Exo7 Axeo] e FAHMHE YT
- AEAEAY AE A RS A7 8 AEA
FEHS AT
= A7l A Fye 4lE FE in vitro assayAlE AHSS)
of BAF< 400 JHY extracts librarye} £ 79|
A ZF7}E = extracts libraryE Aoz 53 Wel9
FTHARE MAT
oAl 4 AF-3A - HepG2 cell line?] ¥¢3E& FoFo w& FT& &3
(A5 34A) L-FABP A&+ %2 Western blot =+ ELISA%Ho <] 3] 100

2=

ol 94 A u7h
A & A
phytochemicals 9]
2 A 8}

248 assay Al S &3

CYP2E1 ¥+ membrane fractions ©]-€3}e] alcohol F=

CYP2E19] €4S PNP oxidationH &2 4 &3},

SD rate]l ¥3&S w - WHLE AFFEAS & JAA
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=
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A7 A B3k A% A in vitro assayAlE A3}
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Kyurg=5u Ma' ard Chi=Hyw Song
Deparmmenit of Baocschnology, Taspe Ureveraty,
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exo-polymer of Auwiouliriy ouniculorjwdze plan showed the ability o activele macrophoage and i
proffiraie splerocyee. Totsl suger and protein content of AJ-0 weree B4 and 116 %, svsguasioely.
Waier solible polvmers were mainly compossd of ambirose, monnose ard galemose These
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menl ol Batecheology, Taege Universiy,
'Department of Food & Mutrition, Taegu Technical Cofege
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perticuler, these sllecss wee prgoriicnally inomesed  with the Eoressing  concentrain  of
exg-polymer for oml adminisiratien. The axcepolimer, 8t the dose of W0 body weight,
sehetaniipily eeducedl the plasma irigiyceride, toml choewernl LOL-choleseml  phospbolipid

arel | Akpdepay-I-methilghiley]  ooeraye- A medottase  aSUvDy  end
nereased the plsnp HDL -cholestemi concentratns a8 comppeml 1o the salne s@mnisimad group
The opomem pH and temperviore for Boih bomass and exso-pobymer el of I erneceas wer
recoerksd 4 asd 35T, respecoively. Maimum yiedds of exocpolymer (R and mocedia (T3
were appeinal in 51 jr dermerger withoor pEl cosupnd afver 15 and 9 days, nespectively.
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B 24 E gluose upaketmngod nhbonf 99 oPe §F Yu 3y 45 FAQ §
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BE OB fewscent gluoose melog? 3-MADGE 145289 glomse upmistrampen ishibition
green i REGNHG, GHE n gl gsay A § AR FHEA i S aieifE dTAE
daq, PHAEZ BANS phome uplake HSEY & T BYE TUNEc dags gIE
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Eiffects al Soy Proben and lEolbvorss on Boss Micesal Dergiy snd Bong Mirssal
Conlend in Growing Femake Fals
Mli-Ja Chai
Deguriment, of Foaxd and Nulrifos, Eomymg Univiesity
The purpese of this Sudy was o cxemng e efecis of soy protem and isofivones on bone
mreneral demairy ard Bone miseral costesi of growing jemale rats. Thinly female Sprages-Dawiey
rath were oliminad [rem KLEC|Kores Life Enpinesrng Coporation. Semil Korsal Anmals were
psigrand pandosly o one of cheee groups Anomals were led either o X % coseln diet 208 sy
isclaie detinch [mflavores], or AN sey concemtrale dishleer mollavenis] Spne eed Termoral
b mireral dersity(BMDY sed bone mineral contersd (BMO) were mesrsored by usng dual energy
X-rey aheorpoiom (FTXKlmus, GE Medoal Sysems Lenar |, Madison, WIL. The resuks of this ssady
wmmmmmﬁmmummuunimmmmk
wignilicifly FFeaer in the sy isolils Prosqi comoared 0o cased- Ml 0§ COMOSROTRLE- ] ETORIME
Chorall, it can be conciiids] (hat SOy prolsh with nch Eflaveess b berelical o soguisicoon of
pppne and bemur bone minsnd dessily in Foung grewing lsisle s
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Transtected HepG2 Cell Line® S

o8, Fuls, GIe, da, 9FE, Py, 250
S oier gRohy, e s, Bagne 25

000§ sfstw Sl 3 oAy QP ng Sulge) glo) 4HA o me
oicieh, 8% @9 gk § 4Ue 09 APEA 9§ digosy fadd tuad o
® d4le] ojxa gich G EPabel F8 v cyochromel4s0 2E1(CYPIENS| ofa) ¢
il gsEY o dgdM dgsE g48EFel ER BdNUY CYP 2EIR
NADPH-CYP reductso{CYPRIS} 4 S2kBueiyl B 844 Mol Mo galx g me
HoE gl s CYP 215 CYPRE humin bepatocyie] Heplid coll lines] ¥ %484 402
24 fag 2 v o 84 d BAE b o sy geend BESEY OYP X
CYPRE] Fagy A A4 gharg % 504 contrald | &od cell viability7} 40%, 2%
FEAAE 6% P48 ud gN, iy Gkl A ey oAl e A
L

Pé-54
ilEw=%EH Glucose Uptake/Transpont Hal@s 2229
i vilro % in vivo 24

At At uEE. g9y, rad'
Immgse gy @ay eqana g9y s

HT Ha4s] A7He 1% vy s 29 ol Gp g, TR BEA § 4Uq
W 2t dvt g W Amael el FEEn tol ¥ d5¢ goomes] F5 Wy
H FHNeR 940 pecoss upaketransportdh RUMEo Ty d|eie ok F2 Py @
g 4 o gFdes 92 ¢ U ¥ UFE Cwoo? oofl line® floorescent glucose
walog?l LNBDGHE AHESe| gluoose uptaketrmspon B 80 8h in wire assay system 3 5519
X FY5d W 234 0=Ey MERE 42D plooe spmke B4 2 ElE §
Hi daEled o 44 @A FEEE 24 ¢ g2, 28T TR 3
8 chajel, S5 o|ed, ge BN agkg el Bk M ol s eag
O 448 3Py MLE oYes Caco? cdl lined o8 ¥ mmpot e il49 obfs bogks
A peE g ABMVct A1 8| glucose optakefransport MR HWE AR ICR wRRA g e
B0 moww sy B3 4218 ARE 3 thalvl 02% delge] QP W oAU wE
R4 vhygoes Lo A Alagyd
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Alcoholll MRS AHBREEE jn vitro assay NS SHE U 24

SR, DA, NBE P4, g
apfdieta FyTed dadea 4§ 408y

HHReE Ay gugs gus fopde 400 ASIvkape alghglol 290 m of § Y
A3 s sg dubabe duig Eqbeta ok R HqEGEN ANEReR
i Ee] wale Yoo Py Wng dis o g9l HARE(liver Ghrsios
T+ ol Eibepatic siellme cell}o} B4 Ma el A2 89 collngen type 12] vjadada Fo)
Bioas sl =HyHg g9l Aok Collgen type £ Wade] oA aledhal
debydropeoase (ADH)S microsomal othancd oxidizing systen(MECS)  old] 4lsjsfo] g4g
wetnldehydesfl R ENog WG] SaAse ow g v B dFE Hela ga
W AR HECTE coll lined ARE#fol scetaldehyde, BAPN, mcorblc scid 2] 4] )
£ Ee collngm type i ELISAY S8 AFetl i oviro syl § B8 £ ga84 h4
S iy gaas] AE4NN £ A7) B8 2l 48983 exiracs Tibmry 600
Ui dReR dag dae B9 PHRAE o EY U S880M 2L 4R Hag
A% vehagin.

FB—-56
% &(Evcommia winoides)2 BN H 3% 8 PSR 22

e, 447 AEE FUY, 220
dadetz fgPey, 'eddam 4E4ETe

Wi fe 9 =2 ddr] wtlowonokagcal agingdsh F717 A5 @ ¢ P
(phowaging)® P N6 delME wa  Payxe  Eoses]  MMPMairx
Metalloprosessase) 440131 S7h 3l o MMPS TIMITissse Inbibitors of Metalloproteinase) <]
A me] FEe] PHSD WS G L0 Yo HY FedE #0 YE SR
A wele As, Hede e84 FE Jdedd, N8 49 & U & a7
SRR R By o) el dhalEd & Lok Nl A8 i viro oy A 2 heman
foreskin fibrobles H5-68 cell Bes-f AF8 4 ELISA assyvl@ SHEIOH £ UVB Eojal sjef o)
Hie A4 MMPY MMP-LE g ieibech w0el s dg g8 dose] pa0 120067
extracty Bbrary$ ch@o s MMPO A#EEE FA9 H1 58 ofal BUE v 55 duE
PEEE HT dune fysac. of $RRENE s gel 60 open cohumn chrommography,
Prop. TLC, HPLC #2858 gx® siqdEud e, Uy Sanas 43 s,
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P -68
Translected HepG2 Cell ine™ 4 L-FABP# EhalE W 8ha) )¢
Phylochernical =5 &

SFY, UM, AFE, Fud, 28
nH s g Py, 'gagen AggEEs

Gad 449 44 3074 FA¢ 37} 244 de LAdde g2 DUBe
% dady H2E ARRC BY YaEd O AR F MY B2 WEE BANE A
WPE $AUE DUE B4y G NANRD Uou BdEe] GyE off § D403
o] AR wely WP B Ay 442 U DA, Doz wAW 4 U wa
B4 Y] UHE A S0% dARD 42MENS FAANN AYDE ARS8 T
2Ad GALME B4, BAE 14 ¥ 20 FA S9E VN o AF A%E 240
o, 86, WRde Aol F4E T 9 et Dofsl dHSER Uk AHA e
ojef 2o FAHP @ %e (428 L-FARPLiver Fatty Acid Binding Protein)s|
Weoh JhE @ How o4 ¥ AFE L-FARPY 37} S Go@ FE6 F¢0
8 o4 ¥ Sms ArE ¥ § HE phyvechemicals £4oHE Rase ELSA ¥,
ET-FCE % momncblotteg® 7128 transfected Hep G2 cell ine® L-FABF anfibocky B
ol $% in uitrs sscay A S BYBYT 1B S8 YT e S50 20 T
FPAALH, ARPUE, BFAL, 2B U DA WD sovening§ FHHLTS.

P11-T0
Inhibitory Effect of Edible Plani on Alcohol Relaled Liver Fibrosis
i vilro AsSay Syslem

Tk - Hinos 'l'mq'_ Hye=Eyursg Kim', Dong-Hoon Skin, Bum-Shik Heng and Homg-Yon Che
Grodmbed School of Biotechnology, Bores Uniwersily,
Tepartment of Food s Bioleenology, Hassm Unlversay

Ethanel i metaboksed = the liver by two major pathway: (1} the alookal
debydrgenasel ADH) mathway and (20 the seercaomal etsannl ocdizingtMEQS) system,
Ench of this pattrmy prodeces spevific metatolic and taxic disturbances. and both resal
in the preduction of scetaldehyde, & highly resctive compound. Acetaldebyde stimulates
trpe | collagen synthesis amd gome iresscription in culbsed i HSCihepate stellaie
cell)l. Secreted excess amoend of type 1 collagen By downm n the sgoce of Dhiss and
induce Ever fibroale By wsing mt BSC-TH, we screened the inhibitory activity on
collagen type | in =iz hundred edble plast extracts. In the first screening, methanol
exirncts of Comes oficoaais EMY Pees dessifors (DEN), Clnomorers  comphonn
I MEN) showed high inhdbitory effiect, Rollowed acreening, second screening mmeibanol
exnracts of Croromien canptore hag the most highest inhibitery eflect on HSC-TH
cell polagen cordend and cell grolderation
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Profacive Efact of Edibie Plnts h Abohoi L. Do & Vo Gepsen

Yor-Hren Lae', MrSook Deeg, Charg-Hwan Pad' Be-Kyg Kiw', Dong-Boon Shin, Bas-S
Fong mnd Flong - Vo {25

Crabuste Schand ol Life Scencen o Botechrology, Ko Drpveredy, 'Thpsrtresi of Medical Scenos.
Harivarg Uzrieriy. Tepmrrren of Fod e Bilecbraingy, Hamen Loy

Chmns sitassd reasinonel b avooaied wili s iareass] poilens of vansos it deses isclofing

ineremsd A iz M fuld in bver [nfemen of CVP 00 asd Tomass of meaitiee dejges metebolic by
cmic el copsamgnee i ane of g faer 0 heuioboscly, We ectabinded four londs of Meplid
el e conudssvely cxpressed Seman CYPED ang MADVH-cpochrome POOD sedectassICYVPH) and
characieroed dene cell e Wil maRsacReig br VP ZE] sl CVPR eymoson, perstmophone]
ipdroayiston far Y 0 agivity n wheie col and 0w, eerere pctiviy ol MADEI cpachnome ¢
recbactuse for CYHL srd MTT vt for cpiooocciy i several chemioals ischialiay athaenl. CYP 2F|
mwmmhmnmummwuwuum saradive than thaw o
conirol Meplsd pel e Thes we sdoiind one ool ko abwsicg bighest cpioas
soresed (b proleoive ekl o clhasel leaisty in
ealimidion e oa ety widh thin asiectd gl

FE-1E
st Pacizageg (ect af Fooornis ueoniss m Haman Skin Fibmoass

Jin-byewrg B, Eipe-Kyung Kim, Deag-Boon Son, Bem-Shiz g ird Hong-Yan Ol
Tiradaate Schonl of Like Soesom el Biechnalagy, Ko ey,

Teparimens of Frod and Botechrology, Harse Unsersicy
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AR abvlerisr prition, ke ge 8 e ssem Saromaingraphy, Frep TLC § Prg HPLC
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i Mo and i Vive ihibiory Dilsc) of Camally svmss on Moohols Liver Fleosi in flats
Taiki-Hotm Yong', Hye-Kyung Kim'. Dong-Bleon Shin, Bum-5hik Horg asd Beng-Yos Cho
Craduite School of [He Scisacey o Biotechnolagy, Korea Ulsiversiny,

"Deparinent of Food snd Bimechsolagy, Haasso. Universits
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| oral Gver protective sctivity from wanpos plel melcisds wee meisd 8 vimn, Pasi
ERrachl prepared by schiond soractos beded on
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erifyme-inked mmenoeeben weey (ELASAL hydmsvesie ssary,
ety of lamella svssaii (EEK) Comes ofoieie 230 and M
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Antiogidative Effects of Aucubin in Heman Skin Fibroblasts

Jin-Myoang Ho', Hye-Kyung Kim', Dong-Hoan Shin, Bum-5tk Heng and Hong-Yon
Cho Gradmted Schoal of Lile Scences and  Biotechoology, Korea  University,
'Department of Food and Bictechnodogy, Hanseo Uriversity

Cumulalise oxistive stress by reactive oxygen specesiAOS) pech s spenoodds asion,
hydrogen peroxide, hydroxyl radcsl, ultravioket{UNV] imadiation, and lipid peroxide causes
axldetive damage to Dpids, proteins, and nicleic scds This ocodative domege conld be
an initistor in the gaitogenesls of skin cancer and pholosgeg. Ancubin 5 & commaen
ifdoid glcoside imlated [rom Aucda Joponis, Fomewna ulnoides and  Fioniogo
asinfem. Avcubln has been kmown to have dverse binlgesl setivitles such as pobective
petivity against liver demage, anti-inflammatery offect, and atimicrobial activity. Usng
human Seesids fheoblast H5-68 cell line, we mvestigsind coll survival and membrane
lipid percaidatson as markers of oxidstive demages by Bydrogen peroxide. SNAF, and
U'WH. Ewalustion of living cells was cared oul by MTT assay. The damage was
gasceisbind with lphl peroxidation of the cell membrane, as shown by the accumulation
of malondisdehydel MDA By pre-incubation with oocubin, 2 significant  prevenlive
#flect wes nioted oo the increase i the absslule number of serviving cells, and the
levals af MM wene maikedly decreased.

P11-T

Proleciwe Elecl of Hordewm wuipare ey fecasSohonr on Alcohodic Liver
Diseasa W wiro Sysiem

Yoo-Hymn Lee’, Mi=Sook Deeg, Hpe-Kyung Bim', Dong-Hoon Shin, Bum-Shik Hong
md Hong-von Choo Gradmbe School of Life Sclimes sl Blstechnology, Heorea Lniv,
'Department of Food and Biolechnokgy, Hansen Lniy,

Chropie ethano]l consumplson W astoclated with an incressed incidence of wanous liver
digeases Inclodmg alocholic faiy bver, cimbosss, snd cancer. Seversl mechanisys bave
heen =suggestad o play Engorant mles in pothway of ethenol waicily @ the Ever, The
microsomal ethanol oxidizing  systemdMEDS) is sinkingly indocible by chronic ethanol
consEmgtion with the key enzyme cylochrome PE0 ZENCYPZEL), incressed 4 to 10 fold in
liver. [nduction of CYFEE] by ethanol conmumpbon appesrs o beoone of the mser
mechanizms by which ethanal (8 bifioved 1o generaie sach o staie of oxddation stress. To
investigate the inhdtitory effect of CYPIE] ueing Ecoll messbenne fraction coexpressed
homen CYFZEL, MADEH evinchrome PASD reductase, and cytochrome e, we screnaed &
hrndred of plant extracts preparnd by solvent exiraction based on polerity with nssay
syetism using p-nitrophenol s CYPZEl sobsirale, Hordewsn uulpore uor Aswstichon
shows & relatively sigeificant inhibitory effect. & potentinl inhibitory comgound, HY M,
B pziSed by sn exchange chroeratography, gel filmtion chromastegraphy, and HFLC
Fmﬂ:n-a.wuﬂdumdhﬁm.dmhdﬂ?-ﬂﬂlimﬂhmm
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