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Effects of Polygalae Radix on Apotosis in PC—12 Cell

Sang—Chul Lee#, Youn—Sub Kim"

Department of Anatomy—Pointology, College of Oriental Medicine, Gachon University

ABSTRACT

Objectives : The purpose of this study was to observe the effects of Polygalae Radix(PR) on 4—HNE—induced
apoptosis in PC—12 cell,

Methods : A MTT assay was conducted to observe the cytotoxicity of Polygalae Radix on the cell viability and
the cytoprotective effect of Polygalae Radix against 4—HNE that causes oxidative stress—induced cytotoxicity,
and then a western blot was conducted to observe the expression of TNF—a, caspase—3, Bax and Bcl—2 protein
that are important factors involved with apoptosis signaling pathway.

Results : The Polygalae Radix water extract 25 ug, 50 ug, 100 wg and 200 ug/mL had no cytotoxicity on the
PC—-12 cell, The Polygalae Radix water extract 25 ug, 50 ug and 100 wg/mlL had the cytoprotective effect
against 4—-HNE that causes cytotoxicity on the PC—12 cell. The Polygalae Radix water extract 50 wug/mL
significantly suppressed the increase in TNF—a protein expression in PC—12 cell, The Polygalae Radix water
extract 25 ug and 50 ug/mL significantly suppressed the increase in caspase—3 protein expression in PC—12 cell,
The Polygalae Radix water extract 25 wug, 50 wg and 100 wg/mL suppressed the increase in Bax protein
expression in PC—12 cell but had no significance, The Polygalae Radix water extract 25 ug and 100 ug/mL
significantly prevented the decrease in Bcl—2 protein expression in PC—12 cell,

Conclusions : These results suggest that the Polygalae Radix water extract is effective in inhibiting apoptosis.

Key words : Polygalae Radix, 4—HNE, TNF—a, caspase—3, Bax, Bcl-2

}\.] % pathway= A|ZJH O] ZL2ATE AT HE YEE A

AP A E AYdl= Z=Z2 Tumor necrosis factor(TNF)—

M| Z AP (apoptosis)o|T AZ7F EA A3 Aaz2 F a8t e BT ligand9t £84-8A|(death receptor)2+e)
712 AAstI ATPE AXSHA FH2 o2& IS st ZA¥O 2 caspase—35 ZASAIAA apoptosis7t ARTE L

o}, o83l apoptosist AZ7F GEE L, dFEY AF| mitochondrial pathway= AZ WFoA wWEojz X159
FAEL, 1 Azs 27V d8Ae SEEHUA F2 9I5| A apoptosisg F&sh= HEZ Bel-29] %’501 Eo5
MEzes gog 3]l 2oz HAX1 FHAE| 2¥ 1 Bax? @%o] Z7}3}HA cytochrome C 52 2&3hd
go] F4EE Aoz Tyt A apoptosisE s}

Apoptosist A F 7HA] HEE doju=d o84 H= Wik (Polygala tenuifolia Willdenow)—‘& QA Tl &3t o
(extrinsic pathway)Ql =248d 7 =Z(death receptor UAl 2Hol x| MalE Az Aoz =2 HA AAA
pathway)2} WA1ZA ZAZ(intrinsic pathway)¢l n|EZE=go} Ao oA, AAA 3.5_,] £ALS A FH= Fo O

7 2 (mitochondrial pathway)7} 9}1:}3'4), Death receptor
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g A7 SESHA B EHEA AFAZAKcell death)ol]
& ws w59 Pz 5w, HPY =YY vy an',
A7 7% A ZHY So] I Aoz HuHh @
3 852 MESA 9 X+ apoptosisE IA
st ZHgat TRlo] e AR AZH

olof AA= i&E7F PC-12 cell® apoptosise]l #|XE &
HE A7ttt WA BEEESFEEY NEEYE AARMI
A3A ME AEE S Y3 MIT assayE 3kt 281
NZRS a7s #aAst1A 4-Hydroxynonenal (4—HNE)
S FYste] &A4EH PC-12 cell®] AME &S 434
ot E3ZL apoptosise] #st= HEHQ AR TNF-—q,
caspase—3, Bax % Bcl-2 THlZ9] HHH-E western blot
o2 FESH vt Fogt 23E do] Baske Hiolt}

2
1)

Az 2 Py
1. Nj=zej

E Ao AR3F PC—12 A|E(rat adrenal pheochromocytoma
cel)= AAAZe E4L Yehln F=tA| 2223 (KCLB,
Korea)oll Al #9l3tch ANz wjekS 3 10% horse
serum¥} 5% fetal bovine serum, 1% penicillin/streptomycin,
2% NaHCOs7} Z§E RPMI 1640 vjRE ARESlgon 3
7Cce 2=¢ 5% CO7F Ex3E F77F FEEH= COp
incubatoroll Al AMZE wjeFstSirt,

2. 717) R Aok

1) 7171

2 AFE 98 AMEE 7I712E  Centrifuge(Gyrozen,
Korea), COz Incubator(Nuaire, USA), Clean Bench(Nuaire,
USA), Gel Doc XR System(Bio—Rad, USA), Microplate
Reader(Dynex, USA), Water Purification(High—Q, USA),
Freezing dryer(Eyela, Japan), Balance(Mettler, Switzerland),
Spectrophotometer(Implen, Grrmany), Sonicator (Sonics,
USA), Automatic X—RAY Film Processor(JPI, Korea),
Auto clave(sam woo, Korea) $°] At}

el

Al

HE AFe| AME Aozl 4-Hydroxy Nonenal
(Cayman, USA), Trzma Base(Sigma, USA), RPMI Medium
1640(Gibco, USA), Horse Serum(Gibco, USA), MTT(Sigma,
USA), Fetal Bovine Serum(Gibco, USA), Dimethyl
Sulfoxide(Amresco, USA), Sodium Chloride(Sigma, USA),
dste] ARg-SHETE

D

Sodium Bicarbonate(Sigma, USA) 5%

. SRR A=

Ao A3 s#EE(Polygalae Radix, PRIE ()&
SlEof|A] skt sk 50g AREFS 500mE 7Heted
SFFE7)A 247 B2 100TCE A™slal, oJilAdvantec
No 2 5um, Japan)3t & rotary evaporatorZ Y 5=

e o

1|

g ol: FAP= AstHd. EEE 10.5g9 FE=ES &

4, N|Z BZE& ZHMTT assay)

1) PC-12 cell OlN =EEFEEQ ME HEE 5

HEEFEEY PC-12 AE AE2&E A5 A
96 well plated] Zt welld 2 x 10" 7/mLE A% wjz]o|
seedingd}il 24A|7F o]Zo] serum—free RPMI 1640 HjA|
2 ZolRi FEEFEES AHA @2 A4 (Normal)
I EEETEES 47 25 ug, 50 ug, 100 ug, 200 ug H
400 pg/mL 9] SE=2 24A7F A3 APFCE Ui
MTT £9(stock concentration : 5 mg/mL)E 96 wello]
15u0 A E3 37C incubatorolAl 2A17F <t vFAIRTH
I % mediag® AA3}Z DMSO 100wE 22 °]& 70T
incubatoro] Al 1087} oA ELISA readerZ AM&3sl] &
F= 570mol A A2 Y2 Sg5t

2) 4—HNEZ XI=2EZl PC-12 celltlN ZEEFE=9|
MZ Mg =3

4-HNEE A=H #wEE5FE2=Y PC-12 AZ HE2E&S
24317 A 96 well plateo] Z+ welld 4 x 10* 7
/mLE A& ujx o] seedingdtil 24A17F &9 serum—free
RPMI 1640 HjX|Z Zro}ZQict 122 67 Zo2, AL
T 4-HNE 35 uM& A3t tgi=F(Control), FHEEFEE
S Z+z} 25 ug, 50 ug, 100 ug D 200 wug/mLE 24A7F A
3k o]% 4-HNEE 35 uMe F%E 24A7t 53t A2st

AHE A5yt 4-HNEE A=F PC-12 celloA]
HEEFEEY AE Q2L L A8iA MIT Assays

O
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5. Western Blot Analysis

HEe| Azt Z4o) WA ofel 7pA whde] s
< BRISILA western blote AABIHG AlEZes A7R
PBS(pH 7.49Z 29 AW T LHE7|E o83t 1000
rpmolAl 108 B 94 Bt 18 AZsE
QA AIZEEF-EH(INtRON Biotechnology, Korea)2 Y&
T 230 EH7|2 NZE 7iA dAsst oA ddEe7]
£ o]g3te] 208 ¢t 12,000 rpmoE WA Esgch
o2 AL Bio—Rad®] protein assay dye reagent
(Bio—Rad, USA)E ARg3dtd FH== SHsiatt. A%
T AS Mini—PROTEAN® TGXTM Gel(Bio—Rad, USA)
o] loadingdte] E=2|$t TS nitrocellulose membrane
(Bio—Rad, USA)2.Z o]ZAATH 13} A2 mouse actin
antibody(1:15,000; Millipore, USA), rabbit TNF-«
antibody(1:1000; CST, USA), rabbit Caspase—3 antibody
(1:2000; CST, USA), rabbit Bax antibody(1:1000; CST,
USA)&} rabbit Bel—2 antibody(1:1000; CST, USA)E A}
319t 22} FA 2= TNF—a, Caspase—3, Bax, Bcl-2%
horseradish peroxidase—conjugated anti—rabbit antibody
(CST, USA)E ARE3}9h. Nitrocellulose membrane® 2
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A o] 4T WAL QoA AHASIE UHA mE
AR A2 Ayt Thld Wie FE2 ECL detection
Reagent (Amersham, UK)E ARg-ste] HMAIF T 2 ol
A9 HASE vy A LAE bandd WEE Gel
Documentation (Bio—Rad, USA)2] Quantity One Analysis
Software (Bio—Rad)® &#& 3t}

6. A=

A¥Adte] gt BAL  Graphpad Prism(USA)SE
Student's ¢—testE AMGSIHTH EE FAY F94 AF2> P
< 0.05682 Hristqrt, Ad Al Fd+Hd4Y FELA
[means +standard error of the mean(SEM)|Z YeElH3ict

2%

1, BEEFEEC] NZ JE& ux&= &7}

EEESFEEO] PC-12 celld] 5A40] & 715 T
A Ao EEEFEES st AEY JE&E 45
Aok, Aol Ax YELE 100%2 3Hh

EHEESFEE 25 ug/mL FYZ(PR25)914 PC-12 cell
RHELL 129.5+7.60%0) 1 EEEZEE 50 ug/mL FYF
(PR50)eIA] PC—12 cell A& 134.0£9.54%°19t}. &
FEFEEE 100 wg/mL FYF(PR100)Y PC-12 cell B
&2 137.8+10.42%°1, #WEEFEE 200 ug/mL FUF
(PR200)] PC—12 cell FE&L 106.8 +12.80%2 =T
o Hla) F7tgev 2R F942 gl

HEEZEE 400 wg/mL FU(PR400)S PC-12 cell
AZEEL 70,50+9,61%2 Tl H|F Z2E Uehfgle
U o8 gigloh

oY JEEETEE 25 ug, 50 ug, 100 ug R 200 ug/mL
ofli Az=Ao] g7l Hizel A s=a AesiirkFig. 1).

150

100

Cell viability(%)

50

o
Normal PR25 PRS0 PR100 PR200 PR400

Fig 1. Effect of Polygalae Radix water extract(PR) on the cell
viability. Normal ; only media—treated group. PR25 ; 25 ug/mL
PR-treated group. PR50 ; 50 ug/mL PR-treated group. PR100 ;
100 pg/mL PR—reated group. PR200 ; 200 pg/mL PR-treated
group. PR400 ; 400 pg/mL PR-treated group. Data are represented
by mean+SEM (n=4 in each group). Statistical significances are
based on comparison to the Normal group.

2. BEEZZE0] 4-HNE &4 35 NZ8

EEEFEEC] 4-HNE &4 9Jst PC-12 cello| m]x]&=

a2IE JEASIIA A2 FHEEFEES AEst 4-HNE
g FUT ok Alxe] ODEFSIEE)E EHstch A4
o] A ODE 1.029+0.036nmo= 3tgom 4-HNEY =
o3t dj2Fe] PC—12 cell ODE 0,604 +0.026nmo] ATt

EEEREE 25 ug/mLI} 4-HNEE FU3 #(PR25)9]
PC—12 cell ODE 0.67940.018nmo|g1, EEEZEE
50 ug/mL¥} 4—HNEE FU43F #(PR50)2] PC—12 cell OD=
0.673+0.029nmo|g o™, EEEFEE 100 ug/mLI}t 4-HNE
£ 293t Z(PR100)2] PC—12 cell OD¥E 0.682+0.029nm
o2 A & BF dizge B8 S JERo Y EEE
25 25 ug/mL¥} 4-HNEE U3 Z(PR25)9 PC—12
cellofAet §-2144& Vel it

v EmEEFEE 200 wg/mLy}t 4-HNEE Y% &
(PR200)2] PC—12 cell OD= 0.449+0.053nmo2 =T+
of w3 FAE YERHT

olHY HEEFEE 25 ug, 50 ug D 100 wg/mLojA
4-HNES] NZEHO2RE ANZESE 37t U7 &
AF=2 A9t rt(Fig. 2).
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0.00

Normal Control PR25 PRS0 PR100 PR200

Fig 2. Effect of Polygalae Radix water extract(PR) on the cell
viability with 4—HNE. Normal ; only media—treated group. Control
; 35 UM 4—HNE—treated group. PR25 ; 35 uM 4-HNE and 25
ug/mL PR—treated group. PR50 ; 35 uM 4-HNE and 50 pug/mL
PR-treated group. PR100 35 uM 4-HNE and 100 pg/mL
PR-treated group. PR200 35 uM 4-HNE and 200 ug/mL
PR—treated group. Data are represented by mean+SEM (n=4 in
each group). Statistical significances are based on comparison to
the Control group (*, ££0.05).

3. WEEZZE0] TNF—q 9¥ld ddo] u]x

HEESEE0] death receptor pathway©llA] apoptosis
£ EX8l= UAHproapoptosis)ql TNF—eol WA= &HE
TSR} M| Eo| jEEEFEES ATt 4-HNEE 3t
o2 AZe TNF-o @A LdgE EH3t9ct Fdate
TNF—q T2 2&E=ks 100%2 3tg.en, 4-HNEYF Eoist
o] TNF—a TEid W& 215.7+28 01%°] 30t}

HEEREE 25 ug/mLat 4-HNES FY3F Z(PR25)°|
A TNF—q T3 QRS 147 7+14,44%0|1, #ESS
£E 50 wg/mLY 4-HNEE FY3 Z(PR50)oIA TNF—«
chal ] dEEEe 121 3+15,86%0]190H, EEEEEE 100
ug/mLY} 4-HNEE FU3 (PR100)°IA TNF—o T
RS 9206.3+36.56%= TR vld] 2% #AE 31
oV mEEEEE 50 ug/mLT 4-HNES F93 Z(PR50)
AT 5214 Uetflch(Fig. 3).
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Fig 3. Effect of Polygalae Radix water extract(PR) on TNF—a
expression. Normal ; only media—treated group. Control ; 35 uM
4—HNE-treated group. PR25 ; 35 uM 4-HNE and 25 ug/mL
PR—-treated group. PR50 ; 35 uM 4-HNE and 50 ug/mL
PR—-treated group. PR100 ; 35 uM 4-HNE and 100 ug/mL
PR—treated group. Data are represented by mean+SEM (n=3 in
each group). Statistical significances are based on comparison to
the Control group (*, ©X0.05).

4, FEEFEE0] Caspase—3 Tz 4dHdo
= a2

HESFEEC| death receptor pathway©llA] apoptosis
ZR81= A} (proapoptosis)¢l Caspase—3¢] m|A= &
TR A x| EEEFEES AYstL 4-HNES
3t the AEZ9] Caspase—3 Tild W@zkS =451
4o Caspase-3 @ HEZFS 100%2 3HHS
, 4—HNEW Eoj3t th279] Caspase—3 Thiz dt&gke
237.0+25,03%0]| 3{ct,

WAEETFEE 25 ug/mlT 4-HNES FY% 2(PR25)°IA
Caspase—3 T2 AL 149 7+3.84%0]1 HEESS
E 50 ug/mL¥} 4-HNEES 3 Z(PR50)°I4 Caspase—3
chalZ drgEke 137.0+20.55%2 2ol H|E BE go
3 AAE SHGTh

EEEFEE 100 wg/mLTt 4-HNES Fg #(PR100)
oA Caspase—3 THd WL 249 3+27 24%2 T
o Hls) F7lstch(Fig. 4).
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Fig 4. Effect of Polygalae Radix water extract(PR) on Caspase—3
expression. Normal ; only media—treated group. Control ; 35 uM
4—HNE-treated group. PR25 ; 35 uM 4-HNE and 25 ug/mL
PR—-treated group. PR50 ; 35 uM 4-HNE and 50 ug/mL
PR—treated group. PR100 ; 35 uM 4-HNE and 100 ug/mL
PR—treated group. Data are represented by mean+SEM (n=3 in
each group). Statistical significances are based on comparison to
the Control group (*, ©X0.05).
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BEEFEEC] Bax TE o w3

i

£

HEEFZEE0] mitochondrial pathwayolA apoptosisS
AsH= Q&K (proapoptosis)¢! Baxol vjx& &S s}
A} Azl EEESFEES Aty 4-HNES 9T o
AZe] Bax ©Hid WS S48t B4 Bax
W2 AEEe 10022 +Pen, 4-HNER Fo3 gz
9] Bax @@ I@FS 118.30+17.13%0] k.

EEEFEE 25 w/mLY 4-HNES U3 Z(PR25)90
A Bax ©iA @HERS 98 3345 55%0|1, MEESFEE
50 ug/mL¥}t 4-HNEE FY3 F(PR50)°IA Bax w3

Al orfodo [y

WARLS 86,33+8.21%0]0, WABEEZE 100 ug/mLit
4-HNEZ FY% Z(PRIO0)IH Bax Wi Saze

62.00+16.26%=2 iz H3] TAsFoY Fo4d2 §
AcHFig. 5).

Bax — — —

S — — A —

Normal Control PR25  PRS}  PRIOO

g 8

Bax protein expression(%)
8

Normal Control PR25 PRS0

Polygalae Radix water extract(PR) on Bax
only media—treated group. Control ; 35 uM
; 35 UM 4-HNE and 25 pug/mL
PR—treated group. PR50 35 uM 4-HNE and 50 pug/mL
PR-treated group. PR100 35 uM 4-HNE and 100 pg/mL
PR—treated group. Data are represented by mean+SEM (n=3 in
each group). Statistical significances are based on comparison to
the Control group.

PR100

Fig 5. FEffect of
expression. Normal ;
4—HNE-treated group. PR25

6. FHEFEEC] Ba-2 T o] vy
Ay}

HEEEFEE9] mitochondrial pathway©llA apoptosisE
A= AAHantiapoptosis)l Bel-2¢] wlA= FFE &
szl Az FZEEFEES AEst 4-HNEE FY3
o2 AlZe] Bel-2 Wil dERE A AT
Bel-2 ©hld @S 100%2 stgem, 4-HNET Foigt
29 Bel-2 T TEFL 43.06+6.17%°] ATk

HEEFEE 25 wg/mLI} 4-HNES FU3 Z(PR25)0
Al Bel-2 whd Wrdske 71 9145 60%0]1, EEEEEE
50 wg/mL¥ 4-HNEE FY3 w(PR50)AIA] Bel-2 Tz
AT 458115617019 2H, #HEEFEE 100 wg/mL
I} 4-HNEZ FY3 Z(PR100)°\|A Bcl—2 iz dgzko
82.69+2.39%% TR HlF RE Z71E gy sk
E2ZE 95 1g/mLi} 4-HNES F¢3% AR (PR25)T &
HEZEE 100 ug/mLY 4-HNEES FY3F AHZ(PR100)

e
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AAMRE FodS Ue kFig. 6).

Bel-2 | — —_—— o —

f-Acn G D W T

Normal Control  PR25 PRS0 PRI

25

Bcl-2 protein expression(%)

Normal  Control PR25 PRS0

a8 7

Fig 6. Effect of Polygalae Radix water extract(PR) on Bcl—-2
expression, Normal ; only media—treated group. Control ; 35 uM
4—-HNE—treated group. PR25 ; 35 uM 4—HNE and 25 pug/mL
PR-treated group. PR50 ; 35 uM 4-HNE and 50 ug/mL
PR-treated group. PR100 ; 35 uM 4—HNE and 100 ug/mL
PR—treated group. Data are represented by mean+SEM (n=3 in
each group). Statistical significances are based on comparison to
the Control group (*, X0.05; ** X0.01).

i
e

TRl BT, TRRE

TREO] BLUZM, KRS

= 12

le zhgo] glo]? Buz XAk AYE L= 4
H

olof M= iEEESTEEC] AFAELET 9§t apoptosis

o ofd g v|XE 7+ AF3S7] Y3l WA PC-12 cell
= =4 A} AE 2EHAE A

°9]= 4-HNEY] i3t HZRE FIS T2 MIT
assayS It} TESE apoptosisol] #ofdl= TNF—a, caspase—3,
Bax ¥ Bcel-2 Tz diEeke 3251alAF western blot
< AASHT

FHEESEE0] PC-12 celldA AE AEL v|xE= &
e A Ayt EBEEFEE 25 ug, 50 ug, 100 ug ¥
200 wug/mLe] s&olA AlZFdo] gl

4-HNE& AdZisto] o8] Ad== aldehyde 5 bt
2 EA4o| Z%t ER TAIRA, g, FHAES w7l
& A Ay, dAgdEy 53 22 Ado guEda Ze3in
¥ ® 4-HNEE: opu:Al Zv|e] Wiy o thujze]
A3t AEF AL TEE 0] apoptosise] GHIAIR ZHg5}o]
apoptosis®] Ade] F23 G st AdA ',

HEEFEEC] 4-HNEY NEZEAHO2HE NEZHS &
s TS A9 BFEEFEE 25 ug, 50 wg L 100 ug
/mLeA tjzFte] BsiA F7HE UYER oW 25 ug/mLol
Agt §-2do] st

TNF-o= FZu tfalA|zel e WE8ox BHE=
AO|EFEQIS] dFo|th, o] TNF—a7} AZEute| ZEAsh=

death receptor®] Y%l TNFRQ} A A HA caspase—3S
8/43tA7 apoptosis7h AIZHETH” . o]2F TNF-a £
AM|3zo| A& E Fo] apoptosisE =S, iAo &
sto] QANEZE EASIAA EFRHE fEdle E5Ehs
ZAo| Fojsh= Tago)7| e Y,

EEESFEEC] TNF-o @92 Wi njx= 538 &
243 A mEEFEE 25 ug, 50 ug 2 100 wug/mL A3
T BT g2Fo] HgiA Fasgert 50 ug/mLolAT &
ol go] AT,

Caspase= ©d HEollai=2A AZoA I nEZC
glote] ojutel BEA AMElQl proenzymel® ZRjatcirH?
apoptosis7t APEH SAPSEHA Az Yo &Fst= ot
9] ldS mbalstal DNAE 2ZYolA Ax29 763
R3] ARIAA HAG ) 1 Zo||4 caspase—3= apoptosis
2 gIAYIE 2ad A2 caspase—371 BASHEW A
=9 KA {AY DNAY EZo 83 9gs 3=
PARP BiAg Hajsto] 7558 AU,

FHEEFEEO] caspase—3 TR W ujxe= &3E
st A, wmEESEEE 25 ugd 50 ug/mLolA R
Hg 394 e d2E UER

Bel-2 family ©@9&-e A& ZH=Z< mitochondrial
pathwayollAl o E3tde zgsle dwaz® 75 of
)it vjEe] FAMgel wiebA Bel—2Z WjEEE anti—apoptotic
il Bax®Z W #E+E  pro—apoptotic THA 1|1
Bid/Bim, Bik ¥ Bad® t#%: BH3 sub—family THHA=Z
et %A Bel-2& Bid/Bimo|gk= BH3 sub—family9}
AtE]o] 9 Bax, Bakt mEZEEglo} oube] 2 E3)
slthzt HZAPE A7 Eojew Biku BadZl Bel-29F 2
gslEA o] 9 Bid/Bime HolA uel Bax 53 A
gt I8 Bax®e FE WHSPF dojudA mlEZE=Eof
S 2RI A By A1 (permeability transition
pore)& BoJA cytochrome C, Apaf—1, AIF 53 7]
apoptosise] Z-g3HEs BAES Wog §EAUFT,

o] Bel-2+ tEZE=dol whe] SEITE JASt
ko] AEHA QIABIE FUHAA mEZEEEiod] Fabd 2E
FHe AEte nEZ=go}l Yo A8 cytochrome C
59| 428 ARG, o|4F Bel-29t Bax: Bel-2
family T ] THLEO|AT M2 FTHOR TASHHA
apoptosis= Z AT,

EEESEE0] pro—apoptosis ¢1AF] Bax Tl whd
of nAEe aE AT A, EEEFEE 25 ug, 50 ug
2 100 ug/mL AAT 2F iz Bg gAE JeE i
o oL gtk

BEES2E0] anti—apoptosis QA Bel-2 wha#E b
o vjAe 5 IS ZI, BFEESFEE 25 ug, 50
ug @ 100 pg/mL AYF BF gj2Fd w3 S7H Yehy
ot 25 g 100 ug/mLAIAT §-24d0] AL,

oo Ax} EEEFEEEL pro—apoptosis 21A] TNF-—
a, Caspase—3 9 Bax @A =712 AdAsln
anti—apoptosis 1A}l Bel-2 ThiAEFo] HAAE HIA|$Eo
2X apoptosisE JAsHs AR AYztHr

Lo




o4 KRS FE

2g

2 dFoA= mEEFEEC] apoptosisoll FIAE AT
T FEEFEEY AZSd0) dE AR} 4 &
EFAE do7]E= 4-HNEY i3t EEEFEES] AEZRS
a1 WESIIA MTT assays AAISHATE E3F apoptosis
o #odst= A}l TNF—a, Caspase—3, Bax ¥ Bel-2 ©

1_]_ L=
Ao IS WASIAL western blotZ HAIR A3 o

2t

lo

A

o= =11

1, wEESEZE 25 ug, 50 ug, 100 ug E 200 ugollAl
PC—12 cello] tigt Al Z40] glgich

2. WHEEFEE 25 ug, 50 ug B 100 ugolA] 4—HNES]
AESHORRE AELE ﬁua} A3et,

MEREE 50 wol R TN B waigel 4
ofgk Aas Veryelct,
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