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A Sudy on Antiproliferative Constituents
from the Seeds of Kyohou Grape
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Summary

A Study on Antiproliferative Constituents from
the Seeds of Kyohou Grape

by Wen-Ying Liao
Graduate Institute of Pharmaceutical Chemistry

ChinaMedical University

The study traced the active constituents by screening the anti-
proliferative activity of HL-60 cells. Three compounds ----- galic acid
(1), epi- catechin (11) , catechin ( I11), have been isolated from the ethyl
acetate fraction of the methanolic extract of dried seeds of Vitis vinifera x
Vitis labrusca. Compound | showed a potent antiproliferative activity and
its 1ICsowas 3.1 pug/ml. Another compound-----dilinoleyl stearyl glyceride
(1V'), has been isolated from the n-Hexane fraction of the methanolic

extract.

Furthermore, compounds have been screened for their anti-
proliferative activites of four cell lines, including B16-F,, NCI-H226, J5,
MDA KB-231 cell lines. Gallic acid showed antiproliferative activity for

B16-Fy and J5 cell. Their ICsowere 22.4 and 66.2 UM, respectively.

Finally, gallic acid showed well tyrosinase inhibitory activity (50% )

under 1000 uM and 5 mins.
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w4 ™ (Angiospermae)
B+ £+ % (Dicotyledoneae)
J 4o 744 7 3 (Archichlamydeae)
7 % # (Vitaceae)
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£ 7 ! \Vitisvinifera x Vitislabrusca

# ¢ @ Kyohou Grape
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Lo Ty das (5 100gaw) D

A 72 > A 72 = A 2 4
kA (g) |880 fga (g)| 16 vEY 0.04
0 F(g)|02 A (g) |02 i (mg) | 0.01
9% (g) |00 4 (mg) |40 fi% % (mg) |0.01
¥x¢ (g) |10.0 # (mg) | 15.0 R (mg) |01
#¥ (kJ) | 1715 4 (mg) 0.6 Fukw fe (mg) | 4.0

(2 7 +~0:10348 - e fEpFy T, 23R bk
Bo12Te 5 mmp: 7.68~899mg % A 7 26.10~26.81mg @ §
10~15mg > # 5 7)Y # 10~40mg - 1932 & » % "M F 0 kA R
AV ZF 1440031 ~fEF A 25 4450054% AL S
§ it 45 (TIOz) 0.09% ~ &+ &~ ¢ 2§ 145 0.267% -

B +F2d 2 59225 2 FFFFE2-AL2FF
¢ 3 (Oenin)» 4= 5 Fid Tl fH il -

(4 5 ZXJIABF > FHrisi 13.73~151% - A4 4 251~
3.72% 42 3w 9.83~11.26% - B-k it & 4 9.37~11.66% - -k A 8.99~
11.95% ° f&+ % F 2 15~20% - A~ 71§ - B1433% > %

ftgm 2233 % o
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(1) Catechins™

a gdlicacid

=3

catechin

(+)-gallocatechin

o o

epi-catechin
e. epigalocatechin
f.  epi-catechin 3-O-gallate
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2. Procyanidi ngth) (12) (13) (14)

a. procyanidin B1

=)

procyanidin B1 3'-O-gallate
procyanidin B2

o o

procyanidin B2 3'-O-gallate
e. procyanidin B3

f. procyanidin B4

g. procyanidin B5

h. procyanidin B5 3'-O-gallate
I. vitisinol

j. amurensisin

k. procyanidin C1

|. procyanidin T2
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HO

procyanidin B1 3'-O-gallate

OH

procyanidin B2

OH
HO o \©i
OH

OH OH

OH

HO

procyanidin B2 3'-O-gallate

procyanidin B3
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procyanidin B5

OH

OH

vitisinol

procyanidin C1

OH

OH
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procyanidin B5 3'-O-gallate

HO 0]
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OH
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procyanidin T2



3. Resveratrol®®

HO\

trans-resveratrol

OH

4. Stilbenetetramers''® (1) (19

a (+)-viniferol A
(+)-viniferol B
(+)-viniferol C

b. (-)-vaticaphenol A
(-)-vaticanol B

C. (+)-hopeaphenol

(-)-isohopeaphenol

piceatannol

(+)-viniferol A
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OH

(-)-vaticaphenol A
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(+)-hopeaphenoal

(-)-isohopeaphenol
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5. Fatty acids™

a. linoleic acid

b. olecacid
c. pamitic acid
d. stearic acid
o)
(|)| /||\ S\
/\ (CH,), (CH,),CH, (CHy); (CH,),CH,
linoleic acid oleic acid
0 Il
I /\
CH CH
/\(CH2)14CH3 (CH3)16CH3
palmitic acid stearic acid
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FEuE = e Ui
3-(4,5-dimethyl- thiazol-2-diphenyl)tetrazolium bromide (MTT) 2 ¥ it
BRF o PIRYF -
AR e § b e

= 5 v gz v & 4 HL-60 cell line 3
SEEEE SR 1 SRR B
o &

B
MTT assay & - #* >t 4 47w 3 4 (cell proliferation)fr im
Pz & |4 (cytotoxicity)z. & 47 > 2 o A 7
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NH

N/
N/
\27CH3

MTT Formazan

Proliferation (%) = ( Sample ODs7, /Control ODs7q)*x100%

BiTHE e L VB MERIREER Y A T § & (nitroblue

tetrazolium; NBT )i i » RIZ &30 d w prlwie A 1 A HET KRR H 5

)
—
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R OBREETT BE? - 2J ZwieBgtL R
e 4% > e v AP R R FenT9% 0 2 At g R
% (melanin) # & ¥ 324 > 53 FHadrd| 2§ FRlmre agw
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(1) %+ P&

AR AL R RS ERFFELI A 24 3
i &R E R G Amreho fBF R o F B0 T iIATE R iE
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B oh A ﬁlm\‘mmi(“lif&\i\?’ggé RN -

% (dlomelanins)~ & 2 ¢ % (eumelanin)ﬂfrvg 2 ¢ % (pheo- meanin):

FREAfERE A Rt bllel s HANE R

NS

@z 2 4 % %

S

255207 ;g%:«a’wﬁ I I

it A # dopa- £ A;= 5,6-dihydroxyindole (DHI ) - DHI 5 % i+ & & 2

LFE 243 (eumeanins) B2 ¢ 2 achi e s R FE A
WEAR 0 PIE AR ke B ek 0 B2 ey o —
R i T R A =

M %4 & & 4o chloropromazine ~ chloroquine = haloperidol % - & 2.

¢ % £2 chloropromazine £ 3 % B & 4 o

=’

B A R TGS A S F BRSO 55

N
NN

2 h B Ao d 4 & ¢ AL dopaguinone £2 cysteine % &
= 5-Scysteinyl dopa - Cysteinyl dopa ‘&% % it £ g A2 4 14-

benothiazine» ¥ 13 &3t — 3 J Ak d L H AL 1o
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b. 2¢ %2 &2 s

LR R A2 AR s 2 i f pFE S

=
M=
Ny

A g o g A FRIREL (tyrosine) ffikiefips (tyrosinase) L
it » § v & dihydroxyphenylalanine > ¥ dopa- fix. "iefis fis 44 & #
it % » & dopaiE g 5 dopachrome- £ 3;= indoles’ . fs3)= 2 4
* o B¢ mRpips i dopadd 5 dopachrome & i 5 -2 3%

dopachrome 5d % it F g% s 2.4 % o

( Tyrosine hydmxylasenyr J DOPA oxidase / Tyr
coH CoM HO COH
N
HQ—O/\;:H' D/\Nru’ glulaihlone HO H’

Tyrosine DOPA DOPAquinone cystene z
M Scom

/ CysteinylDOPA

(_DOPAchrome taytomerase / TRP2 ]

DH[CA DOPAChrome DHi Ho O ooy
+/’"[DH|cmmasermP1 ] (Ot oxidase I Tyr r\i ?;,/\E i

o DHICA polymerase / Pmeii7/silver J

o o
occuicozn om Alanyl-hydroxy-

enzothiazine

Indole-5,6-guinone- Indole-5,6-quinone
carboxylic acld
]
v v v
DHICA-Melanin DHi-Melanin Pheo-Melanin
brown, poorly solube, black msoluhle ellow / red
intermediate MW high soluble, low MW

RN NCA e
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(2) pd A~30 g @

AN ap RIS d Ao S AHA T ERY DR BAE
VFEOERE LSO PR R R Tl PR A S
BT -APELFFAyopd 55 pd k2 HiEpEi2 $ (Reactive
oxygen species; ROS) > # ¥ & % L¢3 O "~ - OH ~ NO §r H,0; >
23 AfpRETF R Afp d A (freeradical ) o i % chp d A ¢
gmie h i DNA S e Soandf i > @ 24 LA R 0 18 SR
BE A o FF CREBF F o A d Rend X N E TR

o A4 ek @

=

o0 REFFIRS et Ao 2 s EFL R F

~fEF R FF CRENIEER I Ay R T E

4 5 (26) (27)

¥

§oHmTk o § WA SF a0 4 bR FF i
= ERE
LIL-12 IL-64r4]2 ¢ & miea) =
2.PGE; ~ PGF, ~ PGD, ¢ {2 ¢ %
dmie 4
3+ iEsEEd 5 — i rdEa
e P - | A FRRE R

CH AT R DT
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(3) P %6 2R aid®R> 2

L #rdl2 ¢ %7 s — M2 % BI6-Fo 2 4 % B imee @O

* B Bl6-Focel >4 x @ (Mwwdics: 1x10°cdlgdish) » »+
Dulbecco’s medified Eagle’s medium 3% & 1 % {8 » #-pld4k &% 3
DMSO t4 » 4e » 2w ¥ R % o F % f5» iz Bod) > @ % 554k

ArB g % 53 405nm T BpleR Gk E o B E R o

e

2. FVRpLpE S 1 Fr ] %% —Mason f- Perterson jx 9GY

#-L-dopa~ feiRpepsin & > 37T C T % 10448 > 42
dopachrome > dopachrome % — 3 ¢ 4= 5 >+ 492nm ™ # i jf] o 4v »
Pl & BRRAEDS2ZSEE > Birdlefd® (2 2 BlERS)
¥R > 35 dopachrome 2 = endrd] 5 pb T 5 AL ARAL AR S 42

#1%F > m s & CiF 5 postive control o
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Rgo R B R F AR (2Kg) Sk A 2
(ELEE SLh S
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c=
7 (X

U ER R R RS 411 nE <02my)
ml,;l—/fs

{18 & e Scheme 1~ Scheme 3 /i Az B 1t 2. = 2 A dpo X {F P w
Biv&e > SR 2 VH 2 Fprin s ¢ gdlicacid ~ epi-catechin
catechin

~ dilinoleyl stearyl glyceride -
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- ~ it &% ]—qgdlicacid

T R R L I T RE S 18 cRoF 2 e in 3 ethyl
acetate) & B 15 RE % 0837 vF & 4B s » e R4 24 o vf

10%H28044\1‘§f§f§; _; 3 I 375 93@%}}4’ 'ﬁ—'_; gﬁ;f}:%‘ I LL:'# °

woob ok ks (B~ ) AR 0 A 3400-3200cm™ i OH £ ez e
1706 cm™ % 25 4 (C=0) sz Jz » 1620~ 1543 2 1450 cm™ % benzene

ring e g o

Boob kR (B4 ) 2272nm~245nm F &+ STk £ 0 272

nm &_3,4,5-trihydroxybenzoic acid 7z —» 7 * ¥ 4T o

4 EIMSmz (rel.int. %) Bl (B~ ) &7 2 mz170 (100)
M] "5 A3 83 % > bt £ 438 5 170 - mz153 (70) 5 M-17 »

125 (20) & M-45 cha 5 % » §_benzoic acid s fic -

+
* HO, ' HO
- @7 - 4@7
HO COOH HO —=c=0
HO

HO

m/z 125 m/z 170 m/z 153
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'"H-NMR 3% ( B+ - ; acetone-dg) %8+ 8 8.20 (br) % benzene
ring + OH & %> § 7.20 5 benzenering ' @ =73 5L o & & o7

O SR

“C-NMR % 3% (B = ;acetonedg) + &7 a4 b § L1
t 51666 5 %t 1 C3ME > § 1449 (C-35) ~ 137.6 (C-1) ~ 121.0
(C-4) ~ 109.0 (C-2,6) ¥ = benzenering ' C &nt gt » S & 20505k

ol 4t Faopt v & 5 3,4,5-trihydroxybenzoic acid ( gallic acid ) -

COOH

HO OH

OH
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(200 MHz, acetone-d)
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= ~ it & 4 ll—epi-catechin

CEF Il Gw d ko 224-226 CeH TLC ¥ 5% ¥ ethyl
acetate) B {5 REE 5 0.71 vf & M 48320% 18 > ppd 2% 2 ¢ -+

10% HpSOy 4c #415 + i d B il d » 4= HETL § paFenit 4 3 o

foebakd (B-L =2 ) BEor 0 o 3500~3200cm™ 5 OH A s

o » 1620 ~ 1520 2 1466 cm™ % benzenering (C=C) &z o

soeh kg (B2 ) 2 280nm -~ 261 nm § & = SjTd & o

23 benzenering e T o

4 EIMSmz (rel.int. %) Bl (B~ 7 ) &+ 32 miz290 (14)
M5 A3 33> it 2443 £ 5 290> mz272(2) & M-18 i

39 > 152 (20)22 139 (3R A7 7|4l f2a %

— — + L]
O L]
HO o
HO o s =
- OH H
e OH
\@J ;j\% + |
OH
OH H OH
m/z 290 m/z 139 m/z 152
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'"H-NMR £z (B~ = ; acetone-ds) % 67.8-85 % 5% OH
A b & amigs > 7.05(1H, d, J= 1.8 Hz H-2) > 6.82 (2H, m, H-5',6") »
6.02 (1H, d, J = 2.2 Hz, H-6) » 5.91 (1H, d, J = 2.2 Hz, H-8) > 4.87 (1H, s,
H-2) » 3.59 (1H, d, J = 2.2 Hz, H-3) > 2.84 (1H, dd, J =16.6, 3.6 Hz,

He4) » 2.77 (1H, dd, J =16.6, 3.4 Hz, Ha-4) -

BC-NMR %3 (Bl-* - : acetone-ds) % > & 156.4-156.0
(C-5,7,8a) » 144.2 (C-3',4’) » 131.1 (C-1") » 118.2 (C-6") » 114.4 (C-5") >
114.1 (C-2") » 98.7 (C-4a) » 95.1 (C-6) » 94.6 (C-8) > 78.3(C-2) » 65.8

(C-3)» 28.0 (C-4) » & {18 5.k 2§ 1L %> @30yt b £ 3+ 5 epi-catechin -
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= ~ iv & % lll—catechin

CEF L8 &g koL 212-214TC 2 TLC 5 53 4 ethyl
acetate) B Rf 5 071, v & M4BRR 1S > T H 26 o vf

10% H,SO, se #1415 » g d % icilbd > Ao Hh 40805 5 Bdgenit & 4 o

bk (B~ ) B o0 o 3500~3200cm™ & OH £ ewx
JoI B > 1620 ~ 1520 2 1466 cm™ % benzenering ikt o 22 epi-

catechin #p 2 °

BoobkskE (B4 ) 2280nm~263nm F & < Stk & o

£ epi-catechin 4p iz o

4 EIMSmiz (rel.int. %) Bl (B= ) &+ 2 mz290 (14)
M )53 &ehh 3338 #0385 2000 & i2H N2 epi-

catechin 4p 17 > m/z 152 (17)¥ 139 (0.2) -

'H-NMR 2 (Bl= - ; acetone-dg) > 287+ 67.9-82 % OH £
+ & aeiEt > §7.05(1H, d, J=1.8Hz H-2") » 6.79 (2H, m, H-5',6") >

6.02 (1H, d, J= 2.2 Hz, H-6) »5.86 (1H, d, J = 2.2 Hz, H-8)» 4.55 (1H, d,
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J=7.5Hz, H-2) » 3.99 (1H, m, H-3) > 2.90 (1H, dd, J=16.0, 5.1 Hz,
He-4) » 2.52 (1H, dd, J =14.5, 6.8 Hz, Ha-4) -

BC-NMR k3 (@B - -+ - ; acetone-ds) %77 » 8 156.6~ 156.1 -
155.8 (C-5,7,8a) » 144.6 (C-3',4") » 131.0(C-1") » 118.9 (C-6) > 114.5
(C-5') ~ 114.1 (C-2") » 99.5 (C-4a) » 95.0 (C-6) » 94.3 (C-8) » 81.6 (C-2)

67.2 (C-3)» 27.7 (C-4) » #2108 =k 2 1t f > @ 4vpt 4 & 4 5 catechin -
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z ~ it & 3 IV—dilinoleyl stearyl glyceride
CEP IV 25 %8 - 2 TLC ¥ &34 (n-hexane) B B {4
Rf & % 0.857 ¥ 10%H,SO,4c#tte » gpd k3 & > 4~ e ¥75 2

e foig B pk o

bk (Bl L =) &7 0 23009cmt§ # 44 CH i
© 45365 > 3000~2800 cm™' & ¢ fr CHp o 0 1744 cm™ & ester
C=0 1z >1620 1659 cm™ % C=C =fwx 4 » 1459~ 1374~ 1165 cm™

2 -CHp ~ -CHg e & JRBs i » 1 190G ¥ 7k -

Kok (Bl-tw) £210nm 3 B~ sfud £ 0 Bom it

4 EIMSmz(rel. int. %) F2¥ (= ~ 7 ) & 3 m/iz262(0.4)

% linoleic acid j%_ester 74 & 4 «»(RC'=0)3r+

'H-NMR £ 3#( H1= ++ ; CDCly) » 87 5537 (9H, m) 4 4

|
1 2 OCHyHC-CH,O 2 & #7355 » 429 (2H, dd, J = 11.9, 4.3 Hz, H-1,

3) » 413 (2H, dd, J=11.9, 5.9 Hz, H-1,3) » 2.76 (4H, t, J= 5.8 Hz,

H-11",11"") » 231 (6H,t,J=7.2Hz, H-2",2"2"") » 203 (8H, m, J=6.4
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Hz, H-8",14",8",14"") » 1.23 (br, -(CH,)y-) > 0.89 (9H, t, -CH3) -
BC-NMR k2% (Bl= + = ;CDCly) %7 % 6172.8 % carboxylic
ester + (C-1,1")>172.6 (C-17)> 129.5~130.0 (C-9',13°,9"", 13") » 127.8~
127.6 (C-10",12",10"",12"") » 68.6 (C-2) - 61.9 (C-1,3) » 22~33 % -CH,-
HTAEL 0 139 5 -CHg et 5 » (g = gt #E, @ v 24

dilinoleyl stearyl glyceride -

9" 10 12" 13

1 Q S - 18’
CH,—O——C—(CH,), (CH3)4—CHg
1
o)
2 I _CHs

CH—O—%—(CHz)lﬁ
9" 10m 12" 13"

o 18"
CH,—O——C—(CHy); (CH2)4=CHs
3 1
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B2 g2 ] e R

SRR A g

(1) AF2RPIFET bk T aEd 04 > $ HL-60 x J bo e 24
CAE: BEREY e 2 AR TEY
KR AL s ER T ERFERF -TA TR E
T BER - AES " FES FALY T BEIRE > RRE
G0 A fEP~2-3E 5 > * DMSOfe ¥ 5B 3 f2 k& » B FILE
MR e H R % 4ok =

Az v Bk T pR 8 HL-60 cell 2 i3 7875 12 22 3f S hm e & 1 B 1L

Samples Concentration MTT assay (%) NBT
(pg/ml) (pg/ml)
control 1000+ 7.1 22+0.8
EEF R 0.1 715+74 56+22*
0.5 20.0 £ 2.1*** 53.8+ 11.3***
1 135+ 2.1%** Cell dead
10 12.0+£ 2.9%** Cell dead
E%HF P 177 51.0 £ 3.8* 23+04
E%RFFA 116 99.7+7.8 03+04
AR 28 79.7 £ 4.4* 01+0.2
FAEE 17 1241 +10 01+0.2
1+ R 25 93.7+4.8 0.3+05
% ER 7.6 63.4 £ 8.3** 9.0+ 2.2%**
HES 2 727+ 4.3** 8.2+ 3.6**
g RN 14 80.1+5.3** 4.3+ 1.6**

HL-60 cells ( 2.0 x 10*cells/well ) were treated for 72 h. The data are presented as
s ** P < 001

mean + SD from three independent experiments.* P < 0.05
**% P < 0.001 compared with control.
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FFzv i pig- kA gk ? o MES F R OErilie

PR A A RAF O BN ER F A EA L2 5 0 KNBT e 2t

BIERF > kAR Olugml T EF A gn it o LE%FE RO
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Wi — s g
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2 Jir ) B A 1
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= RFRIESFLEEF PR NP o FIRRBRE M fe o Pk

~

Fo R RIRAES E e phe fad D o Bt FIAR KRR A IRt
Eokdh Mg 2R FLE-2-3F 5 > * DMSOfe @l &t kA& > &7 ¥

skok o H 5 hodon



Zw ~ 7y A4 D 5 HL-60cell 2 e 3 78 75 (20t i

Fraction Concentration MTT assay (%) Cso
(pg/mi)
Control 0.0 95.4+6.5
k4 p 1 821+91
10 43.1+£ 9.2%** 14.28
20 36.4 £ 3.2%**
40 18.2 + 5.0%**
L et figdd I 1 N.D
10 79.6+9.8 23.58
20 55.2 + 8.6***
40 16.7 £ 7.3%**
FOoR 5 78 91.2+11.1 >78
AT VR 140 123.3+19.2 > 140

HL-60 cells (2.0 x 10* cells/well) were treated for 72 h.
The data are presented as mean + SD from three independent experiments.
*P < 005 ;**P < 0.01;*** P < 0.001 compared with control.
ND : not determeined

g Zw? o JEMTT assay (%) chdicdp 7 % » k4 14222 fLe fiy
Fo I | E R E o k3 I Cy 5 14.28 pg/ml > ¢ R
s figdd A1 0 1Cso 5 23.58 pg/mls F b 17 50 E M § § 4597 7 e dmve

HAZES A AT a3 iR dd hdd od 3k P asld

BT i E o L ER L L g I B e e
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(3) © fee findh I 4 3 A 718 EAL 2 Frd) dm e 3 78 75 14
B pee ot PR3t e Bee Ay P 0 £ % 01N NaOH ki3
RigfEapes F itk s 165 ¢ fe fiod I H R RESRE 1600

S EAL(BP i 1) e A peis vkt INHC @ oo &fs

ETTRS

£oe phe it RRESRTS B 46800 5 EA (BREF ) £

#¥-EAL~ BEA, s m M pig > H E % 4k

J=4

# I ~ EA1~ EA2 ¥ HL-60 cell 2 Fr] 3 78 75 120 i

Fraction Concentration MTT assay (%) I Cso
(pg/ml)
Control 100.0+ 7.3
EA, 5 704124
EA, 10 59.3 £ 6.6***
20 55.9 + 4.6*** 20.83
40 26.1+ 9.6***

HL-60 cells (2.0 x 10* cells/well) were treated for 72 h.
The data are presented as mean + SD from three independent experiments
*** P < 0.001 compared with control.

d 3 BA i3 R R AL i el ek 3 JEA 5 Spgiml o F
FEEEH ICo @ d 2T @4 EALeh1Cs 5 20.83 pug/ml > ]

- EA, 43 s Hena 1' o
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(4)+ 7 %&iplz#d EA, 518 Sephadex LH-20 column {5 ch4 3]
BAo e o FroA~Fr.Ho & %] 5 HL-60 5 J§ do P2 20 e 38 58 75 1
H &% dod = AT o

%> ~ BEA, 2 sephadex 4 3| Fr. A ~Fr. H > 2 %] %+ HL-60 cell 2_ 443 78 75 14

Fraction Concentration MTT assay (%) Cso
(pg/mi)
Control 100.0+ 0.0
A 2.5 69.7 £ 9.0**
5 64.2 £ 2.7*** 7.57
7.5 48.2 £ 3.8***
10 40.0 £ 0.3***
B 5 75.2 £ 2.5%*
7.5 100.8+ 6.1 >10
10 110.0+ 5.9
C 5 105.0+ 7.2
7.5 91.7+47 >10
10 90.6 £ 2.1*
D 10 779+32
20 71.6 £ 5.6* 26.7
40 7.5+ 0.4***
E 10 67.9+4.1**
20 26.3+ 1.1*%** 14.76
40 13.0 £ 3.1***
F 10 80.0 + 4.9**
20 44.3 £ 0.0*** 20.96
40 9.7+ 2.1***
G 10 108.3 + 4.5*
20 57.0+ 4.3*** 34.3
40 46.0 + 0.8***
H 10 96.7 + 1.1*
20 70.3+0.5%* 32.3
40 36.1+0.6***

HL-60 cells (2.0 x 10* cells/well) were treated for 72 h.
The data are presented as mean + SD from three independent experiments.
*P < 005 ;* P < 001;**P < 0.001 compared with control.
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d % = B Fraction A sn# 12 5 14 | Csp 3T 7.6 pg/ml 5 Fraction
B e kR Sug/ml > B b g KT G Frdlmre Mg dock o
LA THIRE D N me howdl P E il is o 3k e o= o Fraction
Ez2 F&5@ 5 [Cy 4> 10-20 ug/ml 5 FractionD 3 H 232 ;74 [Cy

B >+ 30-40 pg/ml o F] b F B3 PRV 5 - Fraction A-E 4 s ggena
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(5) & FrA~Fr.H ® #1433 keanit &5 > & %% HL-60 cell

Zoprl R E N > B S Aok = ApT

A= 2 B &5 4 ¥ HL-60 cell 2 $rd) 3 7875 14

Compound Concentration MTT assay (%) Cso
(pg/ml) (pg/ml)
control 100.0+ 0.0
I 1 105.2+9.7
(gallic acid) 25 66.5+ 1.9%**
5 0.0+ 0.0%** 31
75 0.0+ 0.0%**
10 0.0+ 0.0%**
I 1 105.1+£5.0
(epi-catechin) 10 98.8+ 10.1 >100
50 90.9+7.3
100 69.2 £ 5.8**
[11 1 105.1+£ 125
(catechin) 10 102.7+11.2 > 100
50 92.6+6.2
100 79.6 £ 3.2*

HL-60 cell ( 2.0 x 10* cells/well ) were treated for 72 h.

The data are presented as mean + SD from three independent experiments.

** P < 0.01;*** P < 0.001 compared with control.

d 4 @avo e | R EaE s galicadd s 2 1Cy

2 31lug/ml; @it &4 11 % 111> # ICs ¥ < > 100 pg/ml -
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(6) 3 i &4 48 & phrid fmie Phenii iF o
AF BplED TABI Z B &4 A u$ B16-F
cell(2 ¢ % B imee) ~H226 (% & me )~ J5 (P& w7 )~ MDA KB-231

(P R im e )2 | B B e P E > B R dod ~ v 4 ~ L~ Lo

+

N~ i g P BRI R W4 B16-Fo cell 2 Fr i3 sE A

Compound Concentration MTT assay (%) I Cso
(pM) (uM)
control 100.0+ 0.0
I 1 62.5+ 4.1***
(gallic acid) 10 60.6 £ 5.2*%**
25 44.6 + 3.4*** 224
50 34.4 £ 5.3***
100 125+ 2.8%**
I 1 66.4 + 7.1***
(epi-catechin) 10 77.3+ 4.5%** >100
100 79.8 £ 6.0%**
[ 1 81.2+78
(catechin) 10 746+ 4.9 >100
100 87.1+6.1

B16-Fo cell (1.0x10%ells/well) weretreated for 72 h.

The data are presented as mean + SD from three independent experiments.

*** P < 0.00lcompared with control.
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24~ v E P B AR s Bl NCI-H226 cell 2 4 3 72 7% 14

Compound  Concentration MTT assay (%) | Cso
(pM) (pM)
control 100.0+ 0.0
I 10 69.5 £ 5.4***
(gallic acid) 25 80.7 £ 5.4*** >100
50 86.0 £ 4.3***
100 76.6 £ 4.0%**
[ 10 916+28
(epi-catechin) 25 90.1+5.5* > 100
50 83.5 £ 3.2x**
100 94.0 £ 6.9*
[l 10 91.1+55*
(catechin) 25 95.2+6.4 >100
50 96.6 £ 6.0
100 1005+ 4.2

NCI-H226 cell (2.0x10%ells/well ) weretreated for 72 h.
The data are presented as mean + SD from three independent experiments.
*P < 005 ; *** P < 0.001 compared with control.
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2~ v B R s B IS cell 2 e R

Compound  Concentration MTT assay (%) I Cso
(pM) (uM)
control 100.0+ 0.0
I 10 98.9 £ 5.1**
(gallic acid) 25 979+35 66.17
50 66.3 £ 6.2%**
100 13.3 £ 3.0%**
[ 10 104.0+2.6
(epi-catechin) 25 101.6+£3.5 >100
50 102.1+6.8
100 100.6+2.6
[11 10 97.3+5.0
(catechin) 25 99.5+3.9 >100
50 102.6 + 3.1**
100 103.8 + 5.0*

J5 cell (1.0x10%ells'well )  weretreated for 72 h.
The data are presented as mean + SD from three independent experiments.
*P < 005 ;**P < 001; *** P < 0.001 compared with control.
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-~ v E P BRI R bl MDA KB-231 cell 2 Fr | 3 78 7 {2

Compound  Concentration MTT assay (%) | Cso
(pM) (pM)
control 100.0+ 0.0
I 10 95.7+5.1
(gallic acid) 25 98.2+75 >100
50 975132
100 96.5+5.8
[ 10 102.3 £ 0.1*
(epi-catechin) 25 103.0+ 3.7* >100
50 106.7 £ 5.3**
100 106.5 + 4.9**
[ 10 97.3+21
(catechin) 25 104.3+£5.0 >100
50 111.2 £ 6.0*
100 112.8 + 2.8**

MDA KB-231 cell (4.0x10%ells'well) weretreated for 72 h.
The data are presented as mean + SD from three independent experiments.
*P < 005 ;** P < 0.01 compared with control.

B R - o R | - 11 e i =t s
iz th 0 1Cx% £ 7100 uM 5 @ it & 4+ 13B16-Fycell ~ BB cell § 7
BFEIEN o B2 B EF Y R laEET T A NI 2

1 e
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2o a ik E MBS Fend A P BpR Y AEY

Wi FERY ST AL P ESALILL £ %

F o5l AL E o Fpt Bt 3 ) en catechin ~ gallic acid ~ epi-catechin »

E—H Rt R Fhmrr R FE T IR R A NI R i

ppiul

P aEe A& o

=l
*
B
(&

b BRI R R i S RAG RIFP R

-
)
AR
-3‘.1;,
Tk
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fiz vk fis 5 0P 3 (Tyrosinase Activity Test )
A B S HATE I E SRR AT ¢ Frilieie ) RORELEF
g i A prgl 2 ¢ & end & 1w Vit.C 3 positive control > H g %

vk L - o

d & L - @50 gdlicacid #r| e vps iz s 14 > Frd] F 5 4

50% - #% epicatechin ¥2 catechin i -
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%2+ = ~Vit. C ~ gdlicacid ~ epi-catechin &2 catechin $r | iz "=fi fx 15 14

~

L& kR e T
(M) (min)
Vit. C 0 1 5 10 20 30
10 243+16*** 59+51 34+31 -04+49 -29+0.5 -88+19
100 63.7+05*** 153+ 6.0* 0.1+4.2* 35+51 129 + 2.4** 01+17
1000 974+ 03*** 08.1+03*** 757+19*** 519+16*** 246+4.6** 7.7+ 15%*
gallic 10 15.1 £ 5.9* 17.6 £ 6.0* 29+95 29194 14+6.7 -2.7+8.2
acid 100 255+ 6.5%* 27.8+6.2%* 105+ 5.5* 105+ 1.3** 24+ 3.3 -05+0.6
1000 39.0+29*** 482+ 1.6*** 41.0x4.0*** 389+22*** 234+ 14*** -05+26
epi- 10 -6.1+49 -19+44 29+ 35 1.3+x50 08+1.1 -3.6+5.3
catechin 100 -31.5+ 6.6 -13.3+10.3 -1.1+0.3 -21+9.6 12+84 -25+6.6
1000 -32.2+ 13.6 -11.0+x74 45+7.7 6.5+5.1 2.3%+6.0 -154 + 9.6
catechin 10 -15.8+ 0.8 -5.2+84 35+37 0.8+6.1 -6.4+ 3.3 -204 + 8.8
100 -10.7+£ 9.6 0630 47+ 3.0 41+54 0.7+ 3.7 -20+5.0
1000 -29.1+8.7 -175+55 -6.0+ 3.8 -41+6.2 -20.3+6.3 -46.6+7.7

The data are presented as mean + SD from three independent experiments.
;** P < 001; *** P < 0.001lcompared with control

*P < 0.05
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- REEEE

(=) &E

(1) HPLC
a. Series 2000 Autosampler ( Perkin Elmer)
b. UV Spectrophotometric Detector ( Shimadzu SPD-6A)

c. Liquid Chromatograph ( Shimadzu LC-6A )
d. Chromatopac (Shimadzu CR-6A)

(2) 4 3% B

a. Microprocessor control corrosion resistant freeze dryer

( Flexi-Dry™pP)

b. Microprocessor control bulk tray dryer ( Dura-Top'™ uP)

(3) 'z BEip| = 5 ¥ ( melting point apparatus )
~F By BRP T R £ % Yananco MP-500D Y ghip) € 5 %

,;ZL“&_E’_ ’ /E'J

R & 40-500°C - R ASRD -
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(4)% *F sk —+ Bk k ik (UV-visible spectrometer )
oob ok —v BB SEIE A 3745 % Shimadzu UV-160A UV-visible

recording spectrophotometer -

4

(5)i= *F sk k2% % (infrared spectrometer ; IR)

£

7k Sk k¥ 4 742 * Nicolet Impact 400 FT-IR spectro-

photometer » r2 % dw45 % 5 74 fRA 5 H =5 ot di(em)

(6) 5 ¥ & ( mass spectrometer ; MS)
EIMS ep] 2 2 * VGPLATFORM I B %> 3=+ it ¥ B 5 70ev>

Hi>% mzo

(7) ¥ = 3= £ 3 & ( nuclear magnetic resonance spectrometer )
% DPX-200 FT-NMR spectrometer - 12 § % 7+ {* & = #
(chemical shift)» ¥ i~ % ppme & & ¥ &)W Hz s HE = > ¥ 11 s
% H ¥ (singlet) » d % = & *% (doubolet) - t % = & * (triplet) - q %

2 £ 4 (quartet) » m % % £ 4% (multiplet) » br & 5% -
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(8)% *F k& (UVlamp)

CAMAG UV-Cabinet I > wavelength 254 nm and 366 nm

(9)f sk % 3

JASCO P-1020 plarimeter

(Z) #%

(1) =3B~ B R A2 3§ k47 5 A
n-hexane-~ benzene-~ chloroform- ethyl acetate~ n-butanol ~ acetone ~

methanol ~ ethanol % pp TEDIA (ACS) -

(2) HPLC # #: 4p 3 A

HPLC 1 methanol B TEDIA (ACS) -

(3)ip] % o Sk Sk 2w o |
Methanol pp B¢ 5 2 2 (Merck Taiwan, LTD, &4 ) 2 & *

AR R T B4 (HPLC Grade) -
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(A= =% 58
M ethanol-d, (deuteration degree 99.5% ) ~ chloroform-d;
( deuteration degree 99.5% ) ~ acetone-ds ( deuteration degree

99.5%) % ptp 25 o & (Merck Taiwan, LTD, ~# ) -

(B)¢ +¢ & 4 47 (column chromatography ) =v 3 ]
1. Silicage
Merck Kieselgel 60 ( 230-400 mesh, Art. 9385, Merck ) -
2. Sephadex™  LH-20 ( Amersham Biosciences) -
3. RP-18

Lichroprep® RP-18 ( 40-63um, Merck ) ©

(6)i& & ¢ k& ~ 47 (thin-layer chromatography )
1. TLC auminium sheets ( silicagel 60 F,s4, 2020 cm, 0.2 mm
layer, Art. 5554, Merck ) -
2. DC-Alufolien cellulose F ( 20x20 cm, 0.1 mm, Art.5574,

Merck ) -

3. 25DC plates ( RP-8 Fys4, 510 cm, Merck ) -
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(L% &% ¢ & 4 +7(preparative TLC)
# * PLC plates silicagel 60 Fxs4 concentrating zone ( 20x20cm, 1

mm, Merck )

(8)= # 145 (FeCly)

SRR o Pog V4B 900 4r ~ F4E-k o fes 1000 ml ok

¢
EAY
[e]
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ERNEE S P

(=) fefi @l

BKE%‘E] 7]‘*?’?—15%%&5’&5‘_4151“;{ \%*;\37 OCT‘{#‘

-\\

I
L’—;T

=k

FHERF 227 0 5d v ke b B - L RAE S Mitis

vinifera x Mtislabrusca (Vitaceae) > 4038 (FF7 5 1 1% o £ % o pils -
PEFIFASERA L PREFF AR RIS EERPR S LR
BRRSRIS BT R 4 4108 2 5 B BF R FL kY o D

R T ES SR 3

/—x\

A G EPER S KRR E
lredeR S 8500 FILRARENEF FRPEIIED
#%%jﬁﬁ’gﬁ#%ﬁ’“ﬁ@kﬁé@§%ﬁﬂ%élﬁ?i;
Fle-kidirL e e faf Podici 2 e fhe M BT | d o £ P
Pt SRRBMRSE e fadh b 3 755 25 RS IR
it ;/ﬁ‘fi,}&ﬂ’ﬁﬁ B ETES > Fok N p 1458 sl o BT B
oo B TP o e Y e R

P e fadd e s e e b o o E R AT R
A5 BocipAp e 2 L 8 S M T AR M A i R

Scheme 1~ Scheme 3 -
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Dry grape seeds (2kg) ' 45 a4
Extracted by MeOH
Concentration

MeOH ext. (410.89)

Added H,0 580 ml
| |
I|—IZO layer n-Hexane ext. (85.59)
H,O layer Chl c|)roform ext.(1.69)
H,O lxt. (145.89) Ethyl |acetate ext. (75.59)

Schemel E% § 5 F2 -2 o 3t
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(z) =48

(1) o e fadh i grz = A K

T Bodedh oo BT Ird) e B A R B 2 2 Hlw e o T %k
o BB RS NS R L e fgd P R DEREN > e d
g N R E 0 P A Bee BT Bad N1 755 2 e
74 3 o
RBTAT TR RS 2 85 Bl A
fec fadd 1Rt e fig? od RS R AR 1V A4 B R
KR o w gk k%R OLNNaOH ki3 e B~ F k&
S5 P/ AN fal fad NP R RIERFE 1690 5 EAce
R & 0LNNaOH kA% ® 4r » INHCI # fes it &4 ¥ rudg di
Fre e pe ek PRRFRERGEEF 468090 5 EA0 £ 8
EA1 ~ EA, BLE T2 5 4 RI5# o
EA, 3 1 4= > & Sephadex LH-20 column > 14 2 fg ~ ¥ A% &
R FJRIAHR RS AR BB As S FrrA~Fr.H -
B 5@ &4 1(548mg) ~ 11(230)~ 111 (47Q) » ‘SR HHEET
/> u] % galicacid ~epi-catechin~ catechine 2 # epi-catechin £2 catechin

B RF RS o A Banigsey > Add FanR o @ HPLC
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(RP-8; MeOH : H,0=1:1; flowrate=1mg/min; A =254 nm) i&

743 0 Bfe MR B AR FER| 2 o AR 4 Scheme 2 #1751 o

Ethyl acetate ext. ( 75.59)

1. added EA
2. partition with 0.1 N NaOH

EA;(1.60) H,O layer 2400 ml
1. added 1IN HCI 100ml
2. partition with EA

EA, (46.8 g) H,0 layer

Sephadex LH-20 | ( ethanol, methanol, water )

|
A B C D E F G H

|

LI,
min
min

0, 111

I : galicacid (54.8 mg) II : epi-catechin (2.3g) Il : catechin (4.7 g)

Scheme?2 ¢ e figdh & 47 2 A $li5 A2 )
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i 2o 0 Hoag

-

(2 &=
LA T R BLEEE L iy priec A L A N
ez )

QI E AR i A VAN ] PU R U U e g VA R 1
PrEMDEFE 2405 KRB EAYriE o e = F
Phrrv e iR R REE S AR cBiRA D FLA~FLE-
B~ fraction A (17.2Q) ¥4 s &g > @ * s e dlicage
(A~ 9 M4 -63210um)» Mt e b2~ & F e fhe fig s AP
Jefi o FrLA-L~Fr A-6 #-Fr.A-1 (7.19) S# % dHd & 447
% (63-210pm) > M e ke~ F F L0 (4:1) B EfrA-l
Pooggdiic &% VI (5.7Q) e inAz4e Scheme 3 #11 -
re'z (2549)

silicagel column
n-hexane, chloroform, ethyl acetate

A (172g) B C D E
silicage
n-hexane, chloroform, ethyl acetate
1 2 3 45 6
silicage
n-hexane : chloroform=4: 1
v
VI (5.79)
VI @ dilinoleyl stearyl glyceride
Scheme3 It & ‘=3 114 2 & 3|/ 428
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EUR @#L‘Iﬁ’i’?‘rﬁ’ ,!5;.3&:}7*5

(1) &% |—gdlicacid

vod gk mp:253°C
Molecular weight : 170

EIMS (70 ev) m/z (%) :

170[M+] (100), 153 (70), 125 (20), 113 (24), 107 (23), 79 (94), 78 (28)
77 (36), 66 (32), 53 (59), 51 (72)

IRV (KBr)cm™:

3349 ~ 3295 - 1705 ~ 1620 ~ 1543 ~ 1450 - 1336 ~ 1250 ~ 1026 - 864
UV Amax (MeOH)(logeg) : 272(6.4)

'H-NMR ( 200 MHz, acetone-ds, § ) :

8.20 (3H,s,34,50H) , 7.20 (2H, m, H-2,5)

3C-NMR (50 MHz, acetone-ds, 6 ) :

166.6 (1-COOH), 144.9 (C-3,5), 137.6 (C-1), 121.0( C-4), 109.0( C-2,6)
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(2) i & # |l —epi-catechin

v d 4k mp: 224-226 C
Molecular weight : 290
EIMS (70 ev) m/z (%) :

290[M+] (14), 272 (2), 152 (20), 139 (31), 137 (26), 123 (100), 110 (47),
97 (24), 81 (20), 77 (45), 69 (46)

IRV (KBr)cem™:
3457 ~ 3395 ~ 3233 ~ 1620 ~ 1520 ~ 1466 ~ 1281 ~ 1142
UV Aimax (MeOH)(loge) : 280 (6.7)

'H-NMR ( 200 MHz, acetone-ds, § ) :

7.05 (1H, d, J = 1.8 Hz, H-2'), 6.82 (2H, m, H-5",6"), 6.02 (1H, d, J = 2.2
Hz, H-6), 5.91 (1H, d, J = 2.2 Hz, H-8), 4.87 (1H, s, H-2), 3.59 (1H, d, J

= 2.2 Hz, H-3), 2.84 (1H, dd, J =16.6, 3.6 Hz, He4), 2.77 (1H, dd, J
=16.6, 3.4 Hz, Ha-4)

3C-NMR (50 MHz, acetone-ds, 6 ) :

156.4-156.0 (C-5,7,8a), 144.2 (C-3, 4), 131.1 (C-1'), 118.2 (C-6" ),
114.4 (C-5"), 114.1 (C-2"), 98.7 (C-4a), 95.1 (C-6), 94.6 (C-8), 78.3 (C-2),
65.8 (C-3), 28.0 (C-4)
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(3) v &£ % Ill —catechin

vod gk S s mp: 212-214°C
Molecular weight : 290
EIMS (70 ev) m/z (%) :

290[M+], 152 (17), 139 (0.2), 137 (0.1), 123 (100), 110 (6), 97 (11), 81
(3), 77 (26), 69 (15). 51 (24)

IRV (KBr)cem™:
3411 ~ 3256 ~ 1620 ~ 1520 ~ 1466 ~ 1288 ~ 1149 ~ 1095 ~ 1034
UV amax (MeOH) (logs) @ 279(6.7)

'H-NMR ( 200 MHz, acetone-ds, § ) :

7.05 (1H, d, J = 1.8 Hz, H-2'), 6.79 (2H, m, H-5",6"), 6.02 (1H, d, J = 2.2
Hz, H-6), 5.86 (1H, d, J = 2.2 Hz, H-8), 4.55 (1H, d, J = 7.5 Hz, H-2),
3.99 (1H, m, H-3), 2.90 (1H, dd, J =16.0, 5.1 Hz, He-4), 2.52 (1H, dd, J
=14.5, 6.8 Hz, Ha-4)

3C-NMR (50 MHz, acetone-ds, 6 ) :

156.6-155.8 (C-5,7,8a), 144.6 (C-3, 4), 131.0 (C-1'), 118.9 (C-6"),

1145 (C-5'), 114.1 (C-2°), 99.5 (C-4a), 95.0 (C-6), 94.3 (C-8), 81.6 (C-2),
67.2 (C-3), 27.7 (C-4)
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(4) i &% IV —dilinoleyl stearyl glyceride

& HP Ry
Molecular weight : :p| %_¢

EIMS (70 ev) m/z (%) :
207 (2), 129 (2), 115 (3), 109 (10), 95 (17), 91 (21), 83 (27), 81 (35), 69

(40), 67 (54), 65 (12), 55 (100) (& {7 FABMS | %@ )

| RVmax (KBr) cm™ :

3009 - 2925 ~ 2855 ~ 1744 ~ 1659 ~ 1458 ~ 1373 ~ 1165 ~ 725
UV A max (MeOH)(loge) : 210(7.0)

'H-NMR (200 MHz, CDCls, 6 ) :

|
5.37 (9H, m) 5 4+ 2 OCH,-HC-CH,0 2 & 2t %, 4.29 (2H, dd, J =

11.9, 4.3 Hz, H-1,3), 4.13 (2H, dd, J = 11.9, 5.9 Hz, H-1,3), 2.76 (4H, t, J
=5.8Hz H-11,11""), 2.31 (6H, t, J= 7.2 Hz, H-2",2"2""), 2.03 (8H, m, J
= 6.4 Hz, H-8',14",8"",14""), 1.23 (br, -(CH5)-), 0.89 (9H, t, -CHg)
3C-NMR (50 MHz, CDCl3, 6 ) :

172.8 (C-1",1""), 172.6 (C-1"), 129.5~130.0 (C-9°,13",9"", 13""), 127.8 ~

127.6 (C-10",12",10",12""), 68.6 (C-2), 61.9 (C-1,3), 22~33 ( -CH,- ),

22~33 (-CHa)
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(1) ®E
a 3" im¥e % ( Becton Dickinson, Flow Cytometry )
b. £ ;% & F#k ¥ - (Laminar Flow)
C. B * 3\ k& kg4 (Olympus CH-20)
d. g 5% - & Bg e ( Nikon Ellipse TE 300 )
e. & i# 3w 5 ( Hettich zentrifugen )

f. #4835 = § s & 8 ( NUAIRE, Air-Jacketed DH
Autoflow Automatic COzIncubator )

a ¥R % 4 (TKS, Incubator LT 1600 )
b. & 23+ ¥ 4 ( Hemocytometer )

C. i¥2% 4 % ~ 47 & (Anthos Labtec Instruments, 2001 )
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(2) #%¥

a. Catechin ( Sigma Chemical Co.)

b. epi-Catechin ( Sigma Chemical Co.)

c. Gallic acid ( Sigma Chemical Co.)

d. Phorbol 12-myristate 13-acetate (PMA) ( Sigma Chemical Co.)

e. Trypan blue solution, 0.4 % ( Sigma Chemical Co.)

f.MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide) ( Sigma Chemical Co.)

g. RPMI 1640 culture medium ( BIOWEST )

h. DMEM ( Dulbecco’s medified Eagle’s medium ) culture medium

i. Fetal bovine serum ( FBS) ( Gibco laboratories)

j. Antibictics ( Penicillin, Streptomycin) ( Gibco laboratories

k. L-glutamine ( Gibco laboratories)

[. 10xDulbecco’s Hanks balanced salt solution (HBSS) ( Gibco
laboratories)

m. Dimethyl sulfoxide (DMSO) (Merck)

n. Ascorbic acid
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(3) Al

a NBT solution: =2~ NBT # % 20mg i3 ** 20 ml 1xHBSS # -

575 £ 4c ~ PMA 100 pug -

b. MTT solution: #=8~ MTT # &3> 2 dg3 kP R B (S ER A

Wi 5mg/ml £ 1mg/ ml-

MTT k& ¥ i
5 mg/ml HL-60 cell *
1 mg/ml REHHE m e H
(4) wmretk
a. HL-60 céll line

Human promyelocytic leukemiacells ( * #g = # d§|4 o F woe )
B st e » ¥ RPMI-1640 culture medium 32 % 2. 5 &

WPtk k p £ B American Type Culture Collection ( Manassas,

VAUSA) -

b. B16-F, cell line
Mouse melanomacell line (% & 2 ¢ 2 ‘wm?e B mbe ) > J§>0RE

i imre > @ * DMEM culture medium 32 % 2. 5 & fm?e k&

fodasm $HBFYTRBY <



c. NCI-H226 c€ll line
Human lung tumor cell line ( A 3% Jg fm*e ) » 30 pEYHIE dm
%z > & * DMEM culturemedium 12 & 2. ; 2wk p £ F

American Type Culture Collection (Manassas, VA USA ) -

d. 5 cel line
Human liver tumor cell line ( % #f" & w2 ) » i3 pb it e
2 > & * DMEM culturemedium 33 % 2. 3 & ‘¥ $hd A0 F

SR TR kR

e. MDA KB-231 cdll line
Human mammary gland tumor cell line ( % #g 5\ % fm¥e ) » A
pE¥H4 fmPe 5 @ * DMEM culture medium 32 % 2_ § & fw% tk
% p # K American Type Culture Collection ( Manassas, VA

USA) -
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Me— R FIATRIENR R g A4 2 0 B 1E enit & 2 DMSO i3

f2 kb R e 4 B PF ) DMSO ek A § 40 & 009610 T

'}—'\Ergu DMSO « £ 1—*’\ m e 23%3(33)0

RN EER S

A e 2 FE I R P] AR R UL R AT

5”.
a
(ru\
(w
|
3
5“"
“a
(r,u\
3
e
st
b2
iy
=
[

s N7
oy H e 4 E

A g AR (At i H @ 3y ) o

JRof e B8 L RATHE IR A KRR TC AN Y wE o wIR

LS
T3
wm-b,

HTONFH LR TR OB BFHRTTON o pRE Sk EY
oo RBEF RIS o TRRSERER SRS IR
SRR RURER - IR TR O g e E) SIS E - -
B3 agpN 2INER o 0 T0%FH B R 0 o Sk
o e BRI 2t RIRR »—i“f 3 fuk Al (10% DMSO) 2
by

SO BER I RAAZLRBEFTEN REHF > X CO,

2E R E o LfEAREEIED THEBELR
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Wrwm A AR BIZIERRUARFZESD 0 L PBS

Fikdic=c ) & 4~ 0259 Tyrpsin/EDTA - & » 37°C# % #0493 A &

L zviEdp R4 Fmre s > R R pipet 323 e > B

Fi#es ¢ 0 2 1200 rp.m (Hettich zentrifugen) s 1 ~ 48 > 2 %

&
L &

s /';'/Ti’ ’ C»AERRRSTICwE P E me D c RFHRTEA

ﬁa‘m”éj‘_ﬂféﬁg%’\yiﬂ °

(1) & H e (HL-60)z 12 %
HL-60 cell (s & fm®e )32 % 4B & 37 °C~i% A& 95%-5% CO,
7 10% *n2 i i (fetal bovine serum 5 FBS)

o/z\}a s

E:D
n\'y
-)\-»

s
1% L-glutamine ~ 100 unit/ml pennicillin 2 100 ul/ml streptomycin 72

7
~

% 72 (RPMI-1640 medium) 3% & 2
BAPEFEZFHW 2 I F4E (trypanblue) %4 - 3

.2 /{%’tﬁ‘fﬁia.—r %% Ik J—ﬁ'{# *‘J-ﬁ’;:7 » V) ER T PE e
4 ¥

95%:1 b > & H-kmie kB L3F f 2-5x 10° (cellg/25T flask) o fit f

-3 - AR TR LA jws‘; % 2~8 % » U ‘f‘:’a‘_%,ﬁm’?éi%%f‘}i . (34
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(2) REMflEimoe s %

AR AT * 2 PRz th B16-Focell ~ NCI-H226
cell ~ 5 cell ~ MDA KB-231 cell o iz pEff i dmPe & 32 &£ 30 2 5 10%
a2 5~ 1% L-glutamine ~ 100 unit/ml pennicillin 2 100 ul/ml
streptomycin 732 & &£ (DMEM g RPMI medium) ¢ -
B imre LR A 2 {8 0 * L F-v fr (0.259 Trypsin/
EDTA) i@ pbrfenimie s iz 2w £ & > RIS o w2 {8 B
LI

TR LA R > N2 F e G 4 IRE

IH"O
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(3) pbriiim®s tho 4 £ 0 S F)

PEFHE fmPe 472 18 o Blme R R A Y g 1.6x10° ~
0.8x10° ~ 0.4x10° ~ 0.2x10° ~ 0.1x10° ~ 0.05%10° ~ 2.5x10°% ~ 1.25x10° ~
0.625x10° ~ 0.3125%x10° cells/well » & ¥ #- cells 4 =] 48 » 96 well 2
2407 o & 72030 Bwel * PBSFiE—= > £ 4~ 50l
MTT solution(1mg/ml )-»+ 37 Cx % 4% F B 2 | & {s* DMSO

(150 pliwell )i% iz snoz @ 2_ % 2 ¢ g4 12 ELISA reader »* ¢ £ 570
nm £i% 2 T Pl ODspp e > d »Mim? - Z_#ic® @ > MTT ik
Eem R R AR TR o e A B RAR T g, 0
PEMTT ermx sk B ime £ 7 4 00 > FIR 44447 b imie thiad 2 &
WOAUR T PR RN 2 bt chimedice B P h ARG R
2wl Bk el v frF o

B16-F, cell if # 48 » s fic 2 0.1x10° cells’well 5 J5 cell
A e s 0.1x10° cellswell; MDA KB-231 cell 3% # /8 »
thim e i i 0.4x10° cellswell ;5 NCI-H226 cell £ # 48 » him ¥ #ic &

0.2x10° cells/well -
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B16-F0 cell

12
1
m 0.8
a 06
© 04
0.2
0
0 2 4 6 8 10 12
cell number
15 cell
1
0.8
& 06
@)
o 04
0.2
0
0 2 4 6 8 10 12
cell number
MDA KB-231 cell
12
1
a 0.8
a 06
© 04
0.2
0
0 10 20 30 40 50
cell number
NCI-H226 cdll
=
A
O

10 20 30 40
cell number

(@)

Bl-+w

B16-Fycell ~ H226 cell ~ 5 cell ~ MDA-KB 231 cell 2z # & & 4[]
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v~ v 3w dr4]F S% (MTT Proliferation Assay ) ¥ 9

(1) gtz @ B HL-60cdlssz %3 24wdlsz £ #? » &
well shim¥e ic s 2x10° cellswell » 484 5 1ml » 32 % % 5 RPMI
medium- =# well ¢ I 4e » & fhte &0 B3R R 37 C ~ 5Kk 95%~ 5%
COerz & f9 7 24 72 Fris » A wB 4 2 MTT proliferation assay
F % o atg#WdlB’»“"b—i“Ti%%ii\i 50 ul ke iz % ~ 96 well
plate # > 4 » 10 ul MTT solution *> 37 C & ¥ %k 4| FF > &
%% DMSO (150 pl/well )i fzfmre ¥ 2_ % B ¢ 3F4 > & (s 2 ELISA
reader *t & 570 nm i 2 T PI{F ODsgy & ©

(2) PEMfldimie @ B2 iz ki 23 Bwdls & ¢ > & wel
thim e Bk & mie thehd B A 7 ME S 100l o B AR S
DMEM © 32 % 24 /] p% > fFlmre phrigdd 0 ie > 202 well ? 4e » & fate
S BOYE R 37T~ RR B% - 5%CO s & 7 14 048] P
6 & WB- D B MTT proliferationassay 5 - 5 £ p =+ well 2 “,%i%
%3 > % PBS%— =t » 4c » 50 ul MTT solution (1 mg/ml) > ** 37°C
BA#HY R 2/ &£F*% DMSO (150 ul/well) 74 f&imoe ¢ 2 %
2 ¢ 3Pk & fs 2 ELISAreader »t £ 570 nm ik £ T B[ {8 ODsyg

e o Proliferation (%) = ( Sample ODs7o/Control ODs7q) x 100%
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7 ~#%mee A it § % (NBT Reduction Assay ) ©" 99

HL-60 cells ( 2x10” cells/well )32 % »:24 well 2.2 % > ¢ S (548
5 1mliwell 5 % & %) 4e » 2 fE#e 53737 C ~ 15 & 95% ~ 5% CO2 2
AT oA B APER 2 14 A u B3 aNBT reduction asaay § 5% °

B L EE well ¢ B~ 11850 pl fn vz i e (1200 r.p.m., 5 mins,
Hettich zentrifugen) & 2 * + Fi% + £ * 400 pl HBSSi: 2 » & ¥ £ =
4.2 (1200 r.p.m., 5 mins; Hettich zentrifugen) 2 *4 + & o 2815 4 » 50
ul NBT solution » »™8 B37°Cez 2§57 2 2304 455 B~ {8 1 30k

doo AEHCET e il gl A 1wt oo

Differentiation (%) =

(e FRY B4 chime B/ 230 enim e e ) x 100 %
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fit. bae il fis 5 iR 3R (Tyrosinase Activity Test)

(1) perepaps kR EH

Bk heps 87 Bl IRpa s & 2 < dopachrome: 7492 nm T § ok o
1000 ~ 2000 ~ 3000 ~ 4000 ~ 5000 U/ml T #&% k& & 2. febiefafie > >
BEIEET S 37CY F o BT 60 A 42 k@R o hof] s
LT o T AERYE R 2D A4 Y Vo o d 3t 2000
3000 ~ 4000 ~ 5000 U/ml z_ e viefe fis )k B o SAPIT » F)2L i 4 B ] b

AtZ k& (2000 U/ml) » i # % fe bl fis 75 (4]

377G PRy T iV ek J*F‘%ll[ﬁ'

——1000U/ml
< —=—2000U/ml
AbS(A) 3000U/ml
4000U/ml
04 —%—5000U/ml
02 |
0

0 5 10 1520 25 30 35 40 45 50 55 60

time(min)

Bl -1 ~ prepapsx & 60 &~ 452 5 R0 & SUE
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(2) it & $o 4P riepl fF I 1 d ] cp] T

& 96wel ® > & well 4r » )k & 10mM =7 L-dopal0pl ~ 70 pul
PBS-~10ul # k& i &% (1000,100,10 uM ) » J=458 & » B i
> 10l 2 20U sk iefia e » 4 » 37°C T F fi 10 A 48 0 30 £ 492
nm snig 2 TplH sk EEgNE 0 Rp 3044 BTl e iR (7

feiRlFE R &) R 0 3-8 ) dopachrome 2 = ehfrd] 5 0 g T G R

fapis sz Frdld > s & C ¥ 5 positive control e

(3 ¥

FI# T 70 N3 B R Rk pE s e
Inh (%) =[1 — (A/B) ] x 100%
A Ao o PIEEER & AT TR e ok i

B @ 7 4ciB3RdR & 0T 0 ek sk g
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=
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ik
B

AT RAERTEFIER NP NEERREHEES A T
FP2 v phe figk o Hap@r = B 4% caechin ~ gallic acid ~ epi-

catechine ¥ ¢t it ¢ =k ¢ » H i@ 5| B it & 4 dilinoleyl stearyl

- i B A4 HL-60 oy fw¥% > A7 R I AR B BE T 0 S
TR - BREA D C R fiad D MRS Brena TR e e e
fode A1 en&s@m i L [Cyp = 23.58ug/ml 5 EA ,enZE 12 24 [Cyp =

519544 4 1Cso = 7.57 pg/

Nlud
i

20.83 ug/ml ; & _EAF1 4 e Fr A >

Nlud
g

Wi ICp = 31pgml > G

ml; g fs#ri8enit &4 1>

#F7_5 gdlicacid > d pt ¥ Frfrig Bienes A& g 5 gdlicacid -

v ped 2O 10 e A R > 4§ gdlicacid 4

HL-60cell » 48 /| pFis 2 4 7 %= M H> BeFEF o2 ¥PE% W

s o= v

e ie g Go-G v Flt ¥ 0 j% galic acid fw¥e B s e e f 0 &

3w A e S LT o
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¥ b A 44 B16-F ~ NCI-H226 ~ J5 ~ MDA KB-231cell #7 i ci
fmre frd| 3 7 F % ¢ 18 5o gdlicacid ¥ B16-Fy ~ Bedl § e imre
W amesk » 2 (67 BFFE > 0 RE P i o @ epi-

catechin & catechin ¥+ #7R|3E ehe thimPe $RiL 3 P g v % o

e E it EF 2. 3 0 % o gdlicacid & 1000uM T > T 448
PP Bl fr ers o P 5 %) 5 50% 0 #k epicatechin ¥ catechin

o AKRBES A&

—mbe
-

R % o

SERE S CE SUIREE b §E SRR & FuR) A

& FEA FERE S A R S TR R R K
*
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