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Comparison of Immuno modulatary and Anticancer Activities according to
the Parts of the Styrax japonica Sieb. et Zucc.

Oh Woung Kwon*, Cheol Hee Kim**, Hyo Sung Kim**, Min Chul Kwon**, Ju Hee Ahn**, Hak Ju Lee¥,
Ha Young Kang*, and Hyeon Yong Lee***
*Korea Forest Research Institute, Seoul 130-712, Korea.

**College of Bioscience and Biotechnology, Kangwon National University, Chuncheon 200-701, Korea.
*%*%Research Institute of Bioscience and Biotechnology, Kangwon National University, Chunchon 200-701, Korea.

ABSTRACT : This study was performed to anticancer activities and immuno modulatary activities according to the parts of
the S. japonica Sieb. et Zucc. The cytotoxicity on human kidney cell (HEK 293) was showed below 27.4% in adding the
methanol extracts. The anticancer activity were increased in over 60% by barks extracts in AGS and MCF-7 cells. The
immune cell growth using human immune B and T cells was improved by the barks extracts of S. japonica Sieb. et Zucc. in
adding 1.0 mg/mé concentration. The secretion of the IL-6 and TNF-a from human immune B and T cells was showed secre-
tion for the amount of cytokines by bark extracts of S. japonica Sieb. et Zuce. NK cell growth was increased against control
all of the extracts of S. japonica Sieb. et Zucc. Densitometric analysis of Bcl-2 revealed that possible to decrease potentialities
of taking cancer in adding of extracts from S. japonica Sieb. et Zucc. From the results, the roots and barks extracts of S.
japonica Sieb. et Zucc. were showed useful biological activities.

Key Words : Styrax japonica, Anticancer activities, Bcl-2, Immune activity, Cytokine, NK cell
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HEE Ut 33 o] Aokl £ Alke
YA AREREA 5~6Yo] WA BE Fo| olfEE
grsto] ded FERe Byl T& WA (Lee, 19963
sl ARA e &3] FEolgtn REI= Itk WFU
T AN AEOAT A 2AAME A 2 AR}
T 399 Az @ AdY B /EIA @3 2 A
ok ofe} Falolx 733 AEolth

e Fo] ofgHAL YA B 9¢7] W&
o] WATEA7} B} t2ES, AT B RAFEN AFF
o] 7}A7}F A= 15 o8 B tiEhHA ol A%
Ar7t SdsiAE gl (3, 1989).

&0l egonol Al 3R] egonol acetate, egonol-2-
methylbutanoate, demethoxyegonol, Z2]3 demethoxyegonol-
2-methylbutanoateS L33t e Aoz HIEH ok

IO

==

(Takanashi & Tajizawa, 1998). 2| &Ael| digh Hies B2
A7E Ho UAE %A9h human leukemic HL-60 cells
o gk oz A4S vepdths B3t It} (Hirano ef al.,
1994).

ZF wA 71A F AR FA&EE] FUl B ATe
H33 ©o] o]Fo]x whA Az]shkd A EATY (physiological
cell deathy®] ZHd] B3 A7 2| Eojrof T
3 9lch o]A AFEE METAML, F cell sucides TRYS
ANESHE S0 doju, ojdf Yehte AE WY 7=
A Wale HALEA (necrotic process)IE Aozt STt
ApoptosisZ E2& o] 71d (Kerr et al, 1972y AW o
g 71Bo) A FFo8 HESFE fASE W Fa%
o3hg g3l ot

Bcl-2& 183 gAol] $ix|ske 4%
oncogene)E. apoptosisE W3] AlEe] A
7] sl Aoz dEA YA (Korsmeyer, 1992) ©] -3

nlolk

g2t 32 (proto-

&5 PE
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o=
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mfELIRe) 2ol o

=

2pe] AHEQL bel-2 HE L BAleko] 26kRho g nEEE

oke] ol $IX)gttiaz sl=t] (Hockenbery ef al, 1990)
FZ AFolA bel-2 Do) WL o] FF Wel] A1H
543 A=4 548 W /KRe AeE veha do

(Castle et al, 1993; Colombel et al., 1993; Leek et al.,
1994; Lee et al., 1998). & bel-2& c-myc F-AAI}F Zx3}
o Axe] FAHATS Yo § AT (Vaux e al, 1998)
7 o] USE, MY, WS, UM 9 Soile
B Qo) Y G nAE Ao QeA 3o
(Yunis et al, 1989; McDonnell et al, 1992; Campos et
al., 1993) ¥, bel-2 4890 #HY 2 54 Sixle) A&
o] 24 A AEEET iy B vE v} Ut} (Pezzelia
et al, 1993; silvestrini et al, 1994). wElr] o] {A A}l
IPREE HAAQ] apoptosisE ¢A|Fl A EFH L AFA

7l oA WA FRARE FPuel DA o)
T A7 e 83H0 PSS FANA o Bl B

osks ez 4¥A dot (Clark WH, 1991; Lee ef al.,
1999).

matA B Ao iy AHEE bel2 ©E A
ZF 2 HAMEe W&E 23, cytokine, NK cell ¢ H
A 8 Bl USRIl JRE 7154 AEAE
9] 7Fs3E BrKsk] S8, WEu Reds et 2 |

S &4 gals AAsT
ME W
1. AEN2
ST 3, 23 98 20063 59 H s em, o

RE& )83l MeOH (methanol)Z AM4-8l%ith AHES A&
AN &4 A0 F 72 E23ste] MeOHE ©]8351y
A2OIM 727 e HAHAA FEeeH, o] 2GS 33
HHESl] dojrl FEES A o] &t WU &
3, B, Qo) 2F2E9 oz BAEYL). WEure] &
HR1 Swyrax japonica Sieb. et Zucc.d] SE 7FF ol FA)
33, 2 Hl 3 (bark)= B, Z3F (wood)s W, U
(leafy L& £ = FHH=Z ZA8i9 =, gy &
Y= SB, ZH= SW, 9 SLo| o= eI

_’(i‘)‘_
pX

o

2. Aot

Al Zul gl Eadk wjAZ RPMI 16407} Alpha minimum
essential medium (o-MEM)& Gibco (USAXES-E 48+
2, Hepes buffer= Sigma (USA)NA FYstact dxe
Gibco (USAWAFS] fetal bovine serum¥ horse serum ©]&
SIIL gentamycin sulfate, trysin-EDTAE SigmaAte] A&
ARg-313 Tt
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= imi
3. MIEST U HIEE M= X

Aol o]8d MEFE PHER AT HALAEYD AGS
(stomach adenocarcinoma, human, ATTC, USA), 917+ ¢4
A EQ] MCF-7 (breast adenocarcinoma, human, ATTC,
USAYE ARSI, A8 AA9] AIE 5495} bel-29] o
2 s dotry] A FPNERE AT A A
X2l HEK 293 (Human Embryonic Kidney, ATTC, USA)
£ ARSI HAAE S S3 g3 o8-8 WA R
E+ T cell (Jukat, ATTC, USA)} B cell (Raji, ATTC,
USAYS Ao ARSINE, NK cell &4 230 o] &3 A
EE NK-cell (NK-92MI cell, ATTC, USAYS ARE-3lT).
A AMEE GAESL HGAE, HMEE RPMI 1640
vlz]ol 10% heating-inactivated FBSE H7MX)H wlledsloa,
NK-cell> o-MEMEJR]S] 2mM L-ghutamine, 0.2 mM myoinositol,
20mM folic acid, 2-mercaptoethanol, 12.5% fetal bovine
serum (FBS)?} 12.5% horse serum (MyelocultyS- 37HA]

7 vjekelsicy,

4. GO M
LI

BT g3t Y cytokine 2H[Z A

B A9 MEQ] T cell (Jurkat)s} B

cell (Rajiys ol-&3le] AF3sIAch AEe 8L 10% FBS
E FHrehe RPMI 1640 ¥IAINA] 5% CO,, 37°ColA ul%k

stglon, Wa J% 27 EIE 24 well plaes] AEE
1.0x10% cellymé o] F=2 243 F AFEE Fosle] 8Y
B WA vlduld ZH well?] cell® hemacytometers.
AE 75 Z2Fslo] AS TH=E sk e AHest
At (Lee et al, 2002).

Cytokine IL-69} TNF-a2] %S Chemicon (USAYA}HE]
IL-69+ TNF-a % kits AH&ate] S8t A2y T
E 12x10%cellyml ] F=Z 2-3 5 24 well plated]
900 184 73l 24x]7F Bt wik (37C, 5% CO,Z1
F A8 HAFEES 05myml 2 100 44 H7sle g
#F (37C, 5% CO)SIALE v S PARE 7S o %
st FEdE A o2 450 nmoll A microplate readers ©]
Bale FEEE E24E Bl Aol 0.DFS FFREZRS o
S8l A FEFAF B3l cytokine?] WS =431
T} (2, 1991; Han er al., 1998).

5. NK celle] HAUZSE st

NK-92MI cell& o-MEMEIA] ] 2mM L-glutamine, 02 mM
myoinositol, 20mM folic acid, 10~*M2-mercaptomethanol, 12.5%
fetal bovine serum (FBS)®} 12.5% horse serum (Myelocult)
o 2x107cellsmd &] FEZ FAAA o831t}

I7F TAES} BAIEES T-25 flaskel] vl FsbaA sampleS-
TG F FAAH=E AASIAA 3~4H2] A W% T A



HoS -

=
=2

PARYS FEAS FHIRAY. NK-2MI cellE 24
well plated] 4~5x10% cel/mé = 900 pf 2 EF3IL 2447k
3 THES BAES AEAS 7} plated] 100 £ 4 Fis)
o] Wi 48417+ & 6d TS NK-92MI cell®] SHEE cell
counterS o83l AAIFE =43t NK-92MI celie] &

AeE =33cH(Yueran et al., 2003; Limdbolum, 2002).

6. MAMIEZ S U

SRB (sulforhodamine B) assay (Doll & Peto, 1981)=
AE A Gasle] HEe FHolu} BAE sk W
Hoz Ao ARRE HEFEE A7 A A A=
HEK293& ol&3lo] MEEAS 245, A A A2
o1 A5499F Q17F et AlEQ] MCF-72 ©]8-3l 3484
o 23T AY g AFE] BES 4-5x10cells/ml &
2 96 well plate®] Z+ welloll 100 44 7kt 24X &
ok wiF (37C 5% COydt &, Ztzte] Al8E HFEx 02,
0.4, 0.6, 0.8 28] 1.0mgml 2 100 0¥ A7}sted 4827+
voksigict. viko] S8 ® Fofl YA AAH}L AEE
10% (w/v) TCA (trichloroacetic acid) 100 1£& 7}t 4C
M A7 Bt WX F FR4E 55 AHs] TCAE
AASL A2 plaeE AZFT H 2 wellel 1% (W)
acetic acidell =<1 04% (w/v) SRBEA-S- 100 44 H7}sh
T AN 308 B¢ FMAZ AFEA 4 SRB 4
Meb o 19 acetic acidZ 4~53] AL A&, AR A F
10mM Tris buffer 100 2 FH7}sle] FAAE Fod &
540 nm % 4] microplate reader (Molecular Devices, THERMO
max, USA)YE o|43l9 F2=E 43Itk

Selectivity =42 SRB assayS ©|-§3td JJHE (HEK
293)l & 2z sample FEoM AEFFS SA3L, SRB
assayE ol-&3fd 7} A EF] S A B9 FBE F-
7} FxoMe] X Aol tiEk AT S oA FAe
HIZ selectivityS AlAIgiTt.

SOl =5

AT A% AR
LS AL 573

Selectivity =

7. Bcl-2 THHE Hgk

1x10%cellsym A=e] MEZZE AM23 cytochrome ¢
western blottingS: 913+ AlEAA @AS EEldidct. A4
Zat~3e Y viAE AASEE cold PBSE It ¥
scraper® Al EE FH8IATE 1027 935 A5de W
2 40089 cold buffer A (10mM Hepes-KOH[pH7.9], 1.5mM
MgCl,, 10mM KCl, 0.5mM DTT, 02mM PMSF, 0.1%
NP-40)] & Jesie] A-golla 3087 A8t 308 F

3
1027F vortex® ¥ U5l FEAS AT Buids] B

218] - 25N - FUH - o8| - OfBHF -
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25l - oz

& =233 F 70CAM npspaA AR

AollA BEjgt z+ AlETe] el 40 L2 9% SDS-
polyacrylamide gellollA] Tris-glycine buffer= A7]%953IAt
A719%0] B gel2 #2181 westemn blotting X 4
28 & 7)ol transter bufferS 331, 50 VE 247k Fo]
3l membraneS 23l 30%37}F blocking solution® &
blockingdt ¥ BelXL 32 Mcl-19] tigt 12} A& H7ket
o] 1A)7F B¢ We-A1Zth. MembraneS blocking solution
2 & soaking ¥ F <I7]° horseradish peroxidase T
alkaline phosphataserk 53% 0] 0= anti-mouse immunoglobulin
G A T anti-rabbit immunogolbulin G A& A7}t
3087 WRAIZTE SlelAiel 2Fo] PBS, PBSTE HHfo 7t
M membraneS AH 3 THS membraned] ECL 3 AJoF
g A7kl wkgAIZl F XA "E] AR A B¢ =2

=

3= AYGAME BA
A7) st B
AEEE T3l SA3H. B-cell
AEEe] 7% A8 Fo $ AR 67K HAE T
it 2 F 7P B2 848 vepd 2F2EQ SBY
A% 60 42x10%cellyml 0.2 A|EE HAVElA ¥ Uiz
F9] 3.1x10%cells/mé B} theF 25% HE B-celld] A5
9 Z77IE ZAo2 vebT (Fig. 1)

Tecell AEES] 7 B-cell A5 AR B4 HA
FAoh A ASEE Uil 64X T AsEE
5.0x10%cells/mé 2 ThZET2] 3.3 x10*cells/ml Bt} 34% A=
Tcell®] S-S o F7P7E Aoz Yty J2i thy

& THE
AEe A& 31

==
=2

N |

g ,.
= 2
8 4
p ;
X 3
3 #
.":" N
[ =4 .
3 /
8 4

"

Cultivation time (days}

OCon mss asw BSL

1. The cell growth of B cells by adding S. japonica Sieb. et
Zucc. extracts (0.5 mg/ml) and no adding sample S.
japonica Sieb. et Zucc. (SB: bark methano! extract, SW:
woods methanol extract, SL: leaf methanol extract).

Fig.
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Cell density (x10* cell/mf)

Cultivation time {days)

OCon  mse  @sw  mSL

Fig. 2. The cell growth of T cells by adding S. japonica Sieb. et
Zucc. extracts (0.5 mg/mé) and no adding sample (SB:
bark methanol extract, SW: woods methanol extract, SL:

leaf methanol extract).

o] The 29 F2EA gzl vlE WSzt Skt
AL FNF & YA}t (Fig. 2).

Hr

e

2. Cytokine 28] 52 &}

Table 12 A7FAY AE AL FATE JTHY F 3
= AgEA W19 AEEo] EH|sE cytokine (IL-6%F TNF-
o)) BH|FS B, T AlZolA &8¢ ZAHE vehd Zojt.

7} NFol] g ME F IL-69 TNF-af] 2H|ZE A4TR
o, el oo B cello] 22t 645 1.28x107* pg/
cell, 1.38x10™ pg/eell® 7PF 2o Er)ZS e

Table 1. The secretion of IL-6, TNF-a from human BT cells in
adding the methanol extracts of 5. japonica Sieb. et Zucc.

Cell line
Time — —
Sample (day) Bcell (107 pg/me) T cell (107 pg/md)
IL-6 TNF-a IL-6 TNF-a
SB 1 0.49 0.55 0.51 0.55
2 0.75 0.77 0.78 0.81
3 0.83 0.94 0.85 0.91
4 0.95 1.08 1.02 1.10
5 1.25 1.34 1.28 1.38
6 1.28 1.38 1.32 1.40
SW 1 0.45 0.48 0.48 0.48
2 0.70 0.75 0.66 0.77
3 0.78 0.85 0.82 0.85
4 0.90 1.08 0.93 0.97
5 1.12 1.22 113 1.19
6 1.19 1.26 1.20 1.23
SL 1 0.45 0.48 0.44 0.47
2 0.64 0.70 0.59 0.72
3 0.76 0.85 0.75 0.84
4 0.83 0.99 0.87 0.89
5 1.06 111 1.05 1.08
6 1.11 1.12 1.09 1.10
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ElolEt bl

z} AFo) et MEY IL-69F TNF-ad EH[FHS AR
o, W= uoA B celldt FRVIAIRZ 7Y B &
vk JeRNTE IL-69F TNF-ao] EH|Ze zHz} 69A
1.32x 104 pg/cell, 1.40x10%pg/cell2 71 B2 EHEE
YERRSACE

YE2UFE 32580 FEo} uigdel wE celld] =37t
o} cytokine BHIFe] F71E F3l wiEUT FEE0] HY
A7} BEsle] ¢ 7ol IeE FRIE F I
3. NK-celle] HASZ G}

NK celle] &4 242 B celld} T cell F25E Irist
F 19] Wjokle NK celld) F7Hge] @ Az e] st
=2 AHA7EA 2 controld vl AL 2AFYTLH
Fig. 3& B celldl Zt AEE A8l wig & 2 wjdd
& NK celld 3718188 o NK celle] FH=S g
agolrt. 6¥ B¢ ALEE RAFREY ZE AR
3 AEET S e AS SN, MY £2 848

Cell density (<10* cell/m?)
Viable cell density (x10 * cells/mf)

© 4N W s e N

Cultivation time (days)

[CJCon EEXESB CZ3SW MMM S| —=—Con = ¢ SB —»—SW=¢ SL

Fig. 3. The NK cell growth (bar chart) added the secretion of B
cells in no adding and adding the extracts from S. japonica
Sieb. et Zucc. (5B: bark methano! extract, SW: woods
methanol extract, SL: leaf methanol extract).

Cell density (x10° cell/mf)
Viable cell density (<10 * cells/ mf)

Cultivation time (days)
—1Con ExMSB EISW EEE S| —8—Con =& CB ——CW -& CL

Fig. 4. The NK cell growth (bar chart) added the secretion of T
cells in no adding and adding the extracts from S.
japonica Sieb. et Zucc. (SB: bark methanol extract, SW:
woods methano! extract, SL: leaf methanol extract).



Cytotoxicity (%)

0.6

Concentration (mg/me)

-

=38 SL

-* SW

Fig. 5. Cytotoxicity of the crude extracts from S. jagonica Sieb. et
Zucc. on normal cell line, HEK293 (SB: bark methanol
extract, SW: woods methanol extract, SL: leaf methanol
extract).

Jehd AL Fuz 595 14.1 x 10 cells/m & VR o]
9.5 x 10* cells/mé & JERN thzzdl vl 1.678] F=e] &
e ved AL s 2 YgelE 587}
13.2x 10* cells/ml 2 thx3 vwsty £ 48 Jeid
A& B F A

Fig. 55 T celll Z+ Al A7kt Bl & 2 gy
S NK celld] #7FtaS o NK celld] SHEE B 2
Po|t}h, o]AE B celld}t 7ol 5UTA] BE AR U}
A&HoZ NK celld] AT Z7heke AL 818 7}
Al 1 F 244 ved 2 FHEA
15.3 x 10% cells/mé & FERN O] 9.8x10*cells/mé & YERA o)
Z3} v|waled Lem) Fx9 BPS Jepith oA &
oA AHE HAM L] Z2)of|A 9} nfATIK R 4317t NK-
celld] ALEA 7FE 22 S48 YeRiZ]el HIMxE
RSB TS vF F Jde RS T8 de A
2 A7 o7

QA WY AL Tl wsbye FEE0
o] ZX9) L MA e AL T F AU,

gukg-o] SolAwt

=
=

=0,
&5

= HAGH 59, o] WAE o]
e X gtk B3 (Andersen et al., 2005
4 2 gt St FEgE vE
watx SRB assay9} Bel-2 @A dE
Jot &4 Zgsixich

i=s

N 2

==

[®) a2

18
o

3

o

[e

20l ] rox

L==V.5

=4 9 lotsi

4. BEMIE U SHERY

Ao AHEE sample F== 247 0.2, 04, 0.6, 0.8 2
3 1.0mgml 2 A AgAE i ME=3 7
2o e A &S FESIT Fig 55 A A%
ME HEK2939 thdt A% A4S Yepd 2S2 sampledt
E2EA 2% A3 5 1.0mymé oA SLol 7HE ¥
274%2 7P B AX A4S JepAa, SB7F 7P W
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MEEAQ 223%S] FE& MESFES YeRiUC

Fig. 6= A7 ES AGSo] tidh ASA &4 2
A9 F AEES el Aotk AR A e
ANBAAY T2 gEFoR Frkke AoE UL, &
A7t 7 w2 3 295 e A9 ApEEE
Eol|lM 1~3A}0]& Yeld, SBY 1.0 mg/mle] &
HEA e s

pud

= ===

= =
oA 2,862 M X S 7MY EE
YER AT

Fig. 7& -t Al E¢ MCF-79 thak A8 &4 2
A AMEEE Yepd etk A e i
NBIM FE gEHo2 FUIAA, AN 7HE =&
ot g3 etk AEld AldEs RE FEEA
1~3x}o| 2 VEbtaL, SBY] 1.0 mg/méoll ] 2,952 A Z of
g 71 B AY9E AFEEE eIt

A AMEE 2% 15004Y o SAE g A
o] o] FME AL AR & F Ut

3
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Fig. 6. Inhibition ratio of growth AGS (bar chart, %) and

selectivity (line chart) in adding the crude extracts of S.
japonica’Sieb. et Zucc. (SB: bark methanol extract, SW:
woods methanol extract, SL: leaf methanol extract).
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Fig. 7. Inhibition ratio of growth MCF-7 (bar chart, %) and

selectivity (line chart) in adding the crude extracts from S.
japonica Sieb. et Zucc. (SB: bark methanol extract, SW:
woods methanol extract, SL: leaf methanol extract).
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5. Bcl-2 © ’é' s St éaa
s F5E9] bel2 BEHE AHE HAI= Fig 7

oA JeRNATH Wetemn blottm B A& (A) ZHANA
feto g Haelr] o)z, densitormeters ©1435kd 10D
FAE B zz= A3 e Yehl

HE EHskd 2
Ak,

A4 A XM Bel-29] o)A 3o 9 1y
apoptosisE =2 2X, HIGG A2 ¥olg |
A o AL AT 4 Qe Ao AE)

m2tA A3E B3k Zzte] 10D 3 visiEy, 51,
B4, o €02 747 72, 186, 2009 AFHE eI ©]
£ ISR 9 F2E2M 7P RS pel2 WAL A7t
232 Izoﬂfﬂ G ERO WHolo] FEL UFo] & TS
I Zos #4% & glvk
?aa ot Fold A= Aste] W AU

T FHE Hasle] o RolelA diEld
3 @77t olFoiMok & Zolx, A8
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o
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e ox. 001' l"s{-‘: mo“
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77}
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lekﬂfgl /lg—.%— %;ﬂ Q%oﬂ}‘i,
; Ztzh 42x10°

B cell# T cell2 ©]-&3t
BT cell: wWF 6dA 3 F&ZFo]
cells/mﬂ 50x10%cellyml & 7F¢ 2 AEEEE Jehyc)

H A X 3l cytokine®] #H|F SPAHME Fu
-’;‘-g% ] ¥ieE Al7del] w2 cytokined] ¥H])7F 7F =AU}

U A& #8152l ZF A EQ] TNF-a9] £u|3
647 He] FulHe JepT, 9] 3589 A9 U=
ol vlsf 7-gul 7?‘% O & BHES vepd Z1S A6
L6975 6dR el BH|He e, 9 2
A 7P & E8ES JeRldo) =3 HEuE FEE
= F7IE wiRlel]l &I NK celle] BHEAS SN0,
EE FEEAA i Azt wet foFoz Zrlske A
AT, 2 F WEUFE 39 FEENA B celld]
14.1x10%cells/ml, T cell®] AL 153x10%cellsmé 0.2 7]-74‘
=2 A4S 848 JeIE.

A7+ A AP EQ] HEK293S ©)-8-3

g °l&

Ru

o

T AR =4e A

E A3, 7t 222 10mgml e BN T 27.4%2
AZEAAES e £3 ey 598 AER) Ho}

o 271A9] QS o] 459 El, AGS?H MCF- 701]/\1

FE2EY A9 1.0mgmee] oA 65%Y ] =0 gt
A& VERIA, =3 JAEY] ASsBA st WF AE
o] AEEA] HZ Yepd e AMEE 1EEoME =
T 1501 eE veh) BF QA Ee tigk AelAe] Qe A
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(A)
Con SB S SL
(B) 300
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8 150
100
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Fig. 8. The representative (A)western blottin § and
(B)Densitometric analysis of Bcl-2, through adding the
ethanol extracts of S. japonica Sleb et Zucc (SB: bark
ethanol extract, SW: woods ethanol extract, SL: leaf
ethanol extract, A: western blotting, B: western blotting
10D value).
o2 s,

Bel2 @l g B3 PA8A Ageix, 10D el
Fu), 23 9 o' 7z} 72, 186, 2009 AHE UeRIch
2 A9 2348 Fok iR 71548 aAZAY 7t
TS AL T AN, 89 B HYEAd gt o

F7} ek Bt e ol Foldor ¥ RO AZET,
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B ATE FPRYTALY AQoz P Aog ol
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