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Cell Cycle Arrest by Sabaek-san is Associated with induction
of Cdk Inhibitor p21 in Human Lung Cancer A549 Cells

Byong Ryeung Kang, Chang Sun Oh, Jae Hun Lee', Yung Hyun Choi', Dong Il Park*

Department of Internal Medicine, 1. Department of Biochemistry, College of Oriental Medicine,
Dongeui University and Research Institute of Oriental Medicine

We investigated the effects of Sabaek-san (SBS) water extract on the cell proliferation of human lung carcinoma
A549 cells. SBS treatment resulted in the inhibition of cell proliferation in a concentration-dependent manner. This
anti-proliferative effect of A549 cells by SBS treatment was associated with morphological changes such as membrane
shrinking and cell rounding up. DNA flow cytometric histograms showed that population of G1 phase of the cell cycle
was increased by SBS treatment in a concentration-dependent manner. SBS treatment induced a marked accumuiation
of tumor suppressor p53 and a concomitant induction of cyclin-dependent kinase (Cdk) inhibitor p21WAF1/CIP, which
appears to be transcriptionally upregulated and is p53 dependent. In addition, SBS treatment resulted in
down-regulation of cyclooxygenase-2 (COX-2) as determined by RT-PCR analysis. The present results indicated that
SBS-induced inhibition of lung cancer cell proliferation is associated with the blockage of G1/S progression the

induction of apoptosis.
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1. ApaHRL

Hgoll AIES o= Sk K sraig oA #
(&, BZAYsKd 4 & AIS6IN o, Ay W82 HEd
Pigol #3I9 1" A8AKSabaek-san, SBS)Q] T BloH|=
Table 13} ZiC) APMAMS REEE WEY] Yol o) 1 g
E574 10 mE Zislal 87 2R 71 Z2R 712 71(180T)ol
Al 2417 Bt 0l THE 7IoHHIE A2 8N 3,000 rpmoiA]
207 9 % MEEISINCE 45UE Whatman EE{(No. 2)F
AW 2 AZsk 1Y EES dojulo] nllisid 100 mg/
w2 iii BE5ol SaAIA 120TolA] 158 S0t st &
ARE AKESIHECL.

Table 1. Prescription of Sabaek-san

BES £85 BRIt
ST RAE) Cortex mori 2
NELMGEEE) Cortex Radicis 2

UEHE) Radix glycyrrhizae 1

2. QA EF, ALK E] B ME Hef

Aol AMBT A549 QI HUMEE HYISHATA
(KRIBB, Taejeon, Korea)ollA] 29} BIQEOM, Lee et al.'%] g1y
ol 310l e ABIHLE. Al ZEEQ A2lE Y5l YHMEE
24A17HEQ QYARBIAIZ! &, vlQ) Bl Xloll 1.5, 2, 3, 4, 5 mg/mé &
TZ g4isld Aelsict. OuﬂiA g B E Adade
AP ZEE0] XE| 48R3 &, Y4k} @vE 8 ol 838k 400
wie e 2 Xl sTol wE e Hals ZAKIT

3. MTT assay& Ol8%H AMlZ J&EY 53

UM EE BFSI0 4AI S QHFERT #, AR F
E0] 155 mg/me ST E SHE wiXZ mABIACE. 48417
BiRIE AAHSI1L tetrazolium bromide salt (MTT, Signa
Chemical Co., St. Louis, MO, USA)E 05 ng/nt 557} 515 S
SR = 34510] 3417 S tiGTL ThS, MTT Alekg MA
8}l dimethylsulfoxide (DMSO, Sigma)E H7Hsld 2t wellol]
A4E formazing X5 =01 F ELISA reader (Molecular
Devices, Sunnyvale, CA, USA, 540 nm)E 0|85l EBTE &
HEKIoH.

-{Ol' v

4. DNA flow cytometryol] Q|8+ | EF 7|54

AEF7) BELT HElo) nAls AR Z&E89 g8 g £
Alek7] fisied Aat W AR REEo] giRE uiXlolA AR}
H|i2EE DNA intercalating dyeQ] propidium iodide (PI,
concentration, 50 ug/mf; Sigma Chemical Co., St. Louis, MO,
USA)2 @403} %, RNase (Sigma)E A2I5l01 4T YsloliA] 14]
7+ ¢ HESA1AC) 0]% A ZE DNA flow cytometry (Becton
Dickinson, San Jose, CA, USA) % ModiFit LT (Becton
Dickinson) T2 1W & AIE3l0] HYH 24g UG

5. SDS-polyacrylamide gel H7|1¥ &

Choi et al.?9] holl £3lo] FH)E MEE PBSE A| ¥
Aol Wil HHF) lysis buffer (40 mM Tris-Cl pH8.0, 120
mM NaCl, 0.1% NP-40, 0.1 mM sodium orthovanadate, 2 pg/
né aprotinin, 2 pg/mé leupeptin W 100 ug/mé phenymethylsul-
fonyl fluoride)E H 7151 4TolA 2083} Y8417 &, 14,000
pmCE 3027 AMEEEIN I 45U FHect 459
HElE T Bio-Rad ThZE FEk A|9f T ARZaidol wiit
C} (Bio-Rad, Hercules, CA, USA). B39 ThHZIE 6~12%9)
SDS (sodium dodesy! sulfate) polyacrylamide gel 7|3 &2
E2l6kq Coomasie blue 4 EU (Sigma) 2 & F4H5lo] Tl
4 RIS vl molirt

6. Western blot analysis

A & Ap FEE0] AM2iE BixlolM XY AZES
lysis buffer2 Eallgt &, LLAUEEIZ AE Ul ZRIEE £l
A7l & SO T Z S SDS-polyacrylamide gel H71@EOE
Eelsint. 22l¥ oiAg @RSl acylamide gelg
nitrocellulose membrane (Schleicher and Schuell, Keene, NH,
USA)C.Z electroblottingel] 9}3} HolAI7) &, 10% skim milkE
£+9:3} PBST (0.1% Tween 20 in PBS)E 0|86} 4TolA 14]
3t o4} incubationgHA] H]E0}&Q1 ThlZIF0) th$h blocking
g HAlsHL, 53 thlZlol] gt &A1& membraneol] HEAJA
gel g HI2E 9o7] %, PBSTE Mohli 55 ghlo) o
3} o]} A E HEA|Z] tF2 Enhanced ChemiLuminoesence
(ECL) 89 (Amersham Life Science Corp., Arlington Heights,
IL, USA)E A EAI7] TIS Xray filmol] ZHBA|A E4 chizo]
ge BMEQC. dglel ARE BAME £ mouse
monoclonal antibody®] cyclin A, B1, D1, p21, p27 @ p53=2
Calbiochem (Cambridge, MA, USA)ollA] F&lch 181
rabbit polyclonal antibodyQ] Cdk2, Cdk4, Cdké & pl6 Santa
Cruz Biotechnology Int. (Santa Cruz, CA, USA)ollA] 15l
on, 23} FAZ ALY peroxidase-labeled donkey anti-rabbit
4l peroxidase-labeled sheep anti-mouse immunoglobulin®
Amersham Life ScienceollA] TIGHACH

8. RT-PCR

L 2704 FHlE PHMEZE HY2E RNAzol B
(TEL-TEST, INC., Texas, USA)Z 0|88} total RNAE £2l5}
ch 2el® RNAS B %, Choiol wlol 3k oligo
dT primer?} AMV reverse transcriptaseE 0|83l 2 g9
RNAolA] ss cDNAE 8HJ5IICE O] cDNAE templateZ AHZ
ol Table 20) VY {FHAE E4H2E polymerase chain
reaction(PCR) BFHOZ SZ5ItTable 2). o]u) housekeeping
FH AR glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
FHAAE 8151 internal controlZ ARZSGIHC) 2t PCR AIEES
& 1% agarose gelE 0)8310] H71F &SI ethidium bromide
(EtBr, Sigma)E 0]836l] FagH & UV GlollA] ERIBINCE
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Table 2. Sequences of primer used for RT-PCR

Gene name Seauence
Cyclin A S_ence 5’-TCC-AAG-AGG-ACC-AGG»AGA~ATA-TCA-§'
Antisence 5'-TCC-TCA-TGG-TAG-TCT-GGT-ACT-TCA-3
Cyoln Sf_ence 5'-AGT-TCTACGG-CTC-GCT«CCA-GGA—AGA-3"
Antisence 5-TCT-TGT-GTC-GCC-ATA-TAC-CGG-TCA-3
053 Sence 5-GCT-CTG-ACT-GTA-CCA-CCA-TCC-3'
Antisence 5-CTC-TCG-GAA-CAT-CTC-GAA-GCG-3'
001 Sence 5'-CTC-AGA-GGA-GGC-GCC-ATG-S
Antisence 5-GGG-CGG-ATT-AGG-GCT-TCC-3
COX1 Sence 5‘-TGC-CCA-GCT-CCT-GGC-CCG-CCG-CTT{%‘
Antisence 5-GTG-CAT-CAA-CAC-AGG-CGC-CTC-TTC-3
coxe Sence 5‘-TTC-AAA—TGA-GAT»TGT~GGG-AAA-AT-3"
Antisence 5-AGA-TCA-TCT-CTG-CCT-GAG-TAT-CTT-3
GAPDH Sgnce 5'-CGG~AGT-CAA-CGG-ATTATGG-TCG—TAT-S"
Antisence 5-AGC-CTT-CTC-CAT-GGT-GGT-GAA-GAC-3
a4 3
1. ApHAY REE XEjo] w2 ¢AE e Hal Q HFE

ARELH ZEEQ Aglol ME LHE el ¥l dike
Fig. 104 & 4= UR0| F2EY sk &7l WE QM ZEY 4
3 EeiE HEo] BEHUET, 8T A AsE A2l
(15 mg/ml ¥ 3.0 mg/ml)olA9] B FAH2E AEHO]
SEFTEA &1 BE 7K E 3 X8 ZYLE HHACH, 40
mg/ml O]9} AT M2l AY BE HEF0] 22
FAUBINCY. ol AT FElH HMEE Fig 201 UER] MTT
assayHoll QI8F M 29 HAA Falel A@do] mie A
€ ¢« Aedl, 538 40 mg/ml B 50 mg/ml M2l F
2 tETol HISl 22} 50% 2 70% o}ael UME AR
B Ut & GHES) Tl HE B R SE YU B
9] k= AR ZEE A2lol WE YEE Zad Z YX|E
& 2%tk

2. AP REEO] QUHIEY] HMEFT] BEo) UlR|=

=2 Ol4Y AMELE ZREFo] Qg LM = ’éﬂ’é}"*ﬂl k=L}
9 71" S g Al NEFY] ZEIY 4B ARE XA}
ST o1€ {5l WA Al R&EEO| ERE ufXlolA] 48
Al SOt el UM ZEE tHAU SR flow cytometry 418 4
Al519 S (Fig. 3), 0| & Table 30]A] B]2BIQIE). Table 30} L}
ERR 819} Zol A REEo] SRR Al 82 Fit sixlolA
A2 HMMEY BS GVt oF 227%E AFAISHAL ULH, S
719} G2/M71ol| &84 M E7F 242 451% 2 12.2% FH TRt
I8} 1.5 mg/ml9) AL ZREE FTolA] 48A17 tiYE Al
9| A GIV)7} 5057% 2 Z71E|Q9.0m, S719F G2/M71 7} ok
359% H 13.6%= UERITE E8F 3 mg/ml, 4 mg/ml & 5
mg/mlo] EEolA AR G A= G170 sigshz Al
O] BET7]} 526%, 65.7% X 620%E E7IEIFCH AEoE
S7loll de=EE MZY diTe Zas v G2/Mrid] slgst
E HEFAE & 1t gk & A ZEE A 5
57t 37 4E GUldiAg Al ZHF0] dAlEHs FHE 2o

FRTt ol ZME Felold HHE AR ZEEQ Aol

ol AL BFAA Fike MEF719 G704 S712 |
017t AAEE Gl arrest {3 AHHo] USE & 5 UAUCh

SBS concentration (mg/mi)

Fig. 1. Morphological changes in A549 human lung carcinoma cells
following incubation with Sabaek-san (SBS) extract. Exponentially
growing cells were incubated with either vehicle alone (0) or SBS for 48 h. Cell
morphology was visualized by light microscopy. Magnification, X200.
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Fig. 2. Effect of SBS treatment on A549 cell growth. A549 human
lung carcinoma cells were seeded as described in Materials and
Methods, and MTT assay was performed after SBS treatment for 48
h. Results are expressed as percentage of the untreated control + /- SD obtained
from three separate experiments.

dm cm de awe e e ima ses e tewe

SBS concentration (mg/ml)

Fig. 3. DNA-fluorescence histogram of A549 cell nuclei after SBS
treatment. Exponentially growing cells were treated with various
concentrations of SBS for 48 h. Cells were trypsinized and pellets were
collected. The cells were fixed and digested with RNase A, and then cellular DNA
was stained with Pi. DNA flow cytometric analysis was performed comparing

untreated contraol (0) with cells treated with SBS for 48 h.
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Table 3. Fractions of each cell cycle phase of A549 lung carcinoma
cells cultured in the presence or absence of various concentration
of aqueous extract of Sabaek-san.

Concentration % of Ceils
(mg/mi) Gi S GO/M
0 27 451 122
15 505 39 136
3 526 37 137
4 65.7 213 130
5 62.0 260 12.1

3. Cyclins®] uigioll miR)i= ARy REEQ] GFF

B2 ARk F&E0] gRE wixlolA Mg MEES
HYLE M7 YSIA cyclins BollA 56l MEFT
checkpoint ZEOIA S8 cyclinES W FEE vlal XA
STk

A SBS concentration
(mg/mi)

— Cyclin B1

] — Cyclin D1

B si e WS e %:Cyclin A

SBS concentration

(mg/mi)
I 1
— Cdk2
— Cdk4
— Cdké
SBS concentration
C {mg/ml)
[ 1
0 15 3 4 5
il - Ccin A

Fig. 4. Effect of SBS on the levels of cell cycle regulatory gene
products in A549 human lung carcinoma cells. (A and B) Cells were
incubated with various concentrations of SBS for 48 h, lysed and cellular proteins
were separated by 10% SDS-polyacrylamide gels and transferred onto
mitrocellulose membranes. The membranes were probed with the anti-cyclin B,
cychn D1 and cychin A (A), and anti-Cdk2, Cdk4 and Cdké (B) antibodies. Proteins
were visualized using ECL detection system. (C) Cells were incubated with SBS for
48 1 and total RNAs were isolated and RT-PCR was performed using cyclin A and
cyclin E pnmers described in Materials and Methods.

Fig. 4Aol LJERA HI9} Z0] cyclin Bl thijZlo] uisig A
A =T AR ZEE AelFdMgl Tia Ao,
cyclin D1 izl 0] ol & g&o] it Cydin A9} 3
F ArlpEoAg g2 sk 9EHCE ol Z4AsIRou
hils EoiE & HE7 IUeH, cyclin E9] AL Hal £
£ol ta B7RIRCL & Hele gT) (Fig. 4 AR . &
ApEAE REEO] Hejo) 2l AEF7] G ZEQAX g
HE cycins9] 2t Hilole FRFHCZE & HlE FAE &
irt. &St Coomasie blue @4aloll 25l & thld Wl vlwoAd
T URFE W AR 222 Nl Aol {FoEQ] X0
= gri(data not shown).

4. CdksQ Wgloll MR ARRLE REEQ] GE

A ZF7] QEQIAL ZEQIAIY AptS Edl ML B4
£ 4318 4 J2WA] 119 inhibitorol] 6] &5} AR
+ cyclin-dependent kinases (Cdks)e] @idlol njXj= ApY &
£E29] @32 ZAISH A= Fig. 4B} 2o} Aol & 4=
Rol AMEM ZEEQ Aelol 5l ZRARE 371K Cdks¢l
Cdk2, Cdk4 I Cdk69] HE TZIO) 212 thZroll Hlglo
FFQl HEt /AU )

5. Cdk inhibitors®)] uldlol] m|x]= AREAY AEE0) A&k

oli9l ZAuolA] Ak ZEEY] Aeiol S5kd el 29
G1 arrest} Q#E LAAA Gl 876l NEF7]) =8
9 £ AAFEQ! cyclin B Cdk9) Wlol] F91E Q1 M3k} ¢l
k= & ol ZEUA 9 tIE |AAL Mol g% 22 7}
B4o] M@ Z7) wiFo] AR FEEQ Xelo] T YAE
BA9A 71 Cdk inhibitord] W& 3} Aol Y19 5
A1 Y8l SR LTl Cdk inhibitor 5 7HE @
@7 olRAK OB, G1710lA] S71E Holo ZQ8 HES
Sh= p21, p27 W pl6Q] 2SS Western blotting ,5'*' RT-PCRH
o8 ZALGINCE Fig. 591 Aijolial & 4= %ol AN 37K
9} Cdk inhibitor Zoj|A] p219] WETO] Eo)HO T AW F
8 sk &R Udo] SVIEHATE £ YR RTA}
Q1 p539) W HA] BIIEIOM O] HAl SEIME BF
WU3o] E71EIUCE et AR R2EE XElol Qg HEZ 5
A19] Aol GI71olA S7129 Rolo] £28 HEE sl
p219] p53 YEH eEHAErIe A@Po] UeH, olF ¢l
Cdks9] thifZl ald HalHeh= 84 ARE 2441338 RS
Azteloj Rt

flo w1 g

&

6. COXs9) wiglofl mIXl= Al F&EE0] Hel

ThS2 Al REE Relol ¢ AT SAloA &34
$} prostaglandin B QM9 4FE ARE FARSIZ] Y5l
F 7R /9 COX wgio] niAls AL REE0) 2 1)
WBIRITE RT-PCRY Z10] Fig. 6041 B 4= QUSO] ApHAL &
FE0] 7E viRllA AR HIEZS] COX-19] HAKrZEoliA]
9 i Hsloll= oFRE WEt giic) I8t COX-29) Z 2
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Fig. 5. Effect of SBS on the mRNA and protein levels of tumor
suppressor p53 and Cdk inhibitors in A549 human lung carcinoma
cells. (A) Cells were incubated with various concentrations of SBS for 48 h, lysed
and cellular proteins were separated by 10% or 13% SDS-polyacrylamide gels and
transferred onto nitrocellulose membranes. The membranes were probed with the
anti-p53, Cdk inhibitor p21, p27 and p16 antibodies. Proteins were visualized using
ECL detection system. (B} Cells were incubated with SBS for 48 h and total RNAs
were 1solated and RT-PCR was performed using p53 and Cdk inhibitor p21 primers
described In Matertals and Methods.

8BS concentration
{mg/mi)

Fig. 6. Effect of SBS on the mRNA levels of cyclooxygenases
(COXs) in A549 human lung carcinoma cells. Cells were incubated with
SBS for 48 h and total RNAs were I1solated and RT-PCR was performed using
COX-1 and COX-2 primers described in Materilas and Methods. GAPDH was used
as a house-keeping control gene. SBS nhibited the transcriptional level of COX-2
mRNA, however that of COX-2 remained unchanged.

aL Z

2 o] AIE ARIAS X BT (#BE), AMTl(REE)
2 ZER(HE)E FAR0] 1o, HQsS iz Q18 &
Fo| WX T MY 44 U wo] MAR HES XF5H= A
WO ARHAlS FMGHE ZF OkR|) AU (EBE)} OFF (HR%)

g 49Ed o 2o U N3nE |2 RHEE)
TE@H)SIN, QTR JAYmnn ¥ 535
ZHEEFRSMO X Fol 550] Yol NS (wmwk), HABE),
EE(rtin), HEFZEBOB)OIL LS S@EBEHO 0
3 2% U GLR(ER) KT ARBSoIZID. Alu)E o)
ZBOREE) FEES)OE A BH(EITE), WS BEFK
M)l 250 Uo] HALHNS (IR, HELSFEERE) U
AHEBZUMNERFH) B3 22 SEASKENSE) 250l AR
P} I2)1 ZAE n|ZEERHE) RE@ES)GIL 21107 (
AER), HYNS(ERES), STX 5 (RIBG L), X S KA
#9) F501 U0 vlsl (M), AoKER), al(mE) S A
2(azik), DAIEE) 59 X1Fol AR L Yo, 188
2 0|23 ekZuliglol QS ARNAIOE B4 (1K), KLl &
E(msE), DG W8), 71 (E5), 2HEN Y (REY MR 718
RQ(REXK), AN k), SeH(mK) 2 AK(E8) 59 54
2 JIXE sigol et AR THsae AAE 4 e RoE
Hi 2 Afel S83%TH MEY S413} Qtol uhy EHolA
HNEZZ7) ZEQ TPl A AE F7171 Bglol oloid FAl
ol A&EE Aol YMEZL & 4 Uk Wik MEF7] 28
3 P EFHIAEY W RS S QM EY S0
J1FHES g2 xp EF o9 wol e £Q38 99
£ 718 4 Utk & dFolXE Al 2520 A BY Al
EFQ! A549 M EQ] HA ol nixlE GBS FAKS B, HEF
719] Gl arreste} @Yol USS o 4 YeW, 1 &
apoptosisoll OJ3 A Z9] Algo] Yol HOF AWZIE|oiRIT).
EIREES MEFY) ZZol tidt 718 AFE A ofF
FwsA o)X T YCH, 7t F71H BOIGH= TS R
Eoll A8 z@Pct 712FH2E M EFT] checkpoint Z} Aj7]o]
QTEIRE PHEFIA K= cyclinsol 25k Cdks
o A4EQ 4T BgYo) ZEEZLY. Cdkd ¥ Cdké
S} SEAE olF= D-type cyding G1719) £&ol £95H
1), cyclin E&= Cdk29}t BEAIE o)A $7129) Holo) &
Qs 9¥e geskl UAF®. E3] Diype cyclinse
retinoblastoma protein (pRb)Q] ¢4}l Z&A 1 o] 2 918} G1/S
Ho| % DNA gt xZol £R3F HARIK E2Fs0l @42 =8
BIH. Cyclin A= G1 710l 21 S A28 5719} G27) &
ot uislo] E71E)M cyclin B12 G710l M7129] ®olg =&
i, 2¥2+2 Cdk2 2! Cde29] kinase 842 g &4 £HA}
24 £33 A2 . 39 Cdkse TIYSH MESA]
A Agol o3 FEEE Cdk inhibitorol Q3Kd 1 &4J0] o
RAEOIR =M, FA F 7IKS familys 25 (INK4 L CIP/KIP
family)=FloiX) 2 Y. olg 5 Cdkast Agksima 1E59|
e Aolish= A2 LedW CIP/KIP familyo)] &5k p21
3 p272 DNA &40l A3 £ AxIQIA} pS3oll Q&) XEE
wom”, o= HEF7) 4 G710l HEZAIS Ak A
EZ719 ATE 718 58 ZHEAIAE geid guit. 2 o
T Aol e AR ZE B0 Ot QML HAIAS @
e G1 arrest FT(Fig. 2 W Table 3)ol|A] cyclins X Cdks9} g}
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ol AT U AR REE AEF Aol 89!
2 AoIFe dug £= YRUCkFig 4). T2V FYAH 81
A} p53 B Cdk inhibitor & p219] Wio] MA} Y HA $Foj
Al AR ZEE HElFold BF EolHOE S1EUrkFig.
5). B8] Az AR 2&E9] MeldolA p21d g9 E7)
glo] p539) ukslo] ZIIEIem, AA} sk MEFOR 44
£ p53 & p219} wHol ASHOE FU15k= ACE Hol p21
9] vk S7h= p53 AEH0l AOZ AIERCE B U] AR
¥ A549 M2 wild type p53 FHAE 7HAE M EFol7] o
ol ololl TS AT F7IHOZ p53 null = mutant M EF
E AIESH F30] €98 ASE BAF Rt

o Q5 S ZESH LISl A BR2olA] prostaglandin
HZE2Goh} F4lo) FEFE E2OFA 45 Q1A Ay Futy)
Q@i 598 dag go] FHZ Y6 AP,
Prostaglandin®] $}4oll4] 27119 COX isoformo] AT Q)
=), EEY] ZRoAM YHS £FEOF W= COX-19) &
2 AAS gt FAIS TR 7155l Bolsh, CoX-2:
S B MEY HF U 230 duE Z4E Bl 289
W Dol B3 AT AP, Aty xS} oY EF
9 ¢ ZAo)A] COX-29} inducible nitric oxide synthease
(INOSPZt =2 £~EOR WlEl 100 018 F XA ub
HE BHAIZ &L apoptosisoll it AFHE JAl= Hog
Hol Eol g&¢H3a sl AlZ9] A3jol COX-2& iINOSS U
He BAE 7RITL &8 4 UsP. £33 cox-29] sharsiol
S8l AxEAlo)A9) EAE L Hol50] EOMK| L apoptosisE
HHerhe A3 COX-2 specific inhibitorol] 98} angiogenesis$}
U349 Az ¥ ZolA o] FAAI MedE FHo) 9
o QF olgbEgo) thRE I QJIEPY. 3 o 2o o) By
A dg JE 48, dh 53 3y F3XK) promoter &
dol ZElslel 189 RANLEE ST nucear
factor-kappaB (NF- ¢ B)ol 9J5}] COX-2 gidio] ZRRCH= 1
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