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ABSTRACT
Molecular Biological Study of The Effects of Gilgyung-Tang(GGT) on Cellular
Proliferation and Viahbility of Normal Human Lung Fibroblast Cell

Hyung-Koo Rhee’

* Division of Respiratiry system, Dept. of Internal Medicine,
College of Oriental Medicine, Kyung Hee University, Seoul, Korea

To characterize the effects of Gilgyung-Tang(GGT) on cellular proliferation and viability of
normal lung fibroblast cells, we examined the cell cycle progression and cell cycle-related gene
expression in T3891 using a flow cytometry and a quantitative RT-PCR analysis.

1. The significant surpression effect of cellular proliferations of GGT was observed in proportion
to a certain concentration and time.

2. GGT was identified to induce apoptotic death of damaged cells by treatment with a
DNA-damage agent and etoposide, while it stimulated the recovery of cellular viability of normal
cells.

3. The significant reductions of mRNA expression of PCAN, c-Fos treated by GGT were
observed.

4. The significant inductions of mRNA expression of p53, CDKNI1, Gadd45 treated by GGT were
observed.

5. The apoptosis caused by the reduction of Bcl-2 genes was significant and the Bax genes
were increased, but the amount of Fas genes were not changed.

These results strongly suggest that GGT triggers arrest of the cell cycle at Gl phase, and thus
causes an inhibition of cellular proliferation of human normal lung cells through the transcriptional
up-regulation of cell cycle inhibitory genes and down-regulation of induction of cell cycle
stimulating genes, respectably.

Key Words : Gilgyung-Tang(GGT), Cellular proliferation, Apoptosis, Genes, po3(gene)
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RS BA4S (gER) Vi AL i@
HE ol Jout, BT HE Tl g
o]Fold Y, o|F EERMOT MK E HEE
B EHe (EEH) YA KE B EE K
B ONR BN RAg B & 1M HI
L OEE & S8 Wi 1WA 4E spoE
BB o g7 s eS8 o)A i
o] FEKHyC 2 EAYY ot

B, S EEe olAE I AN i
o] M YA I, E I AEWEN PRl
wHEsly) WEol @By THES UEsE o
do. gy —mmes ety fEggol
T M BAMA BRI RE Y, oA
fEfEol ciste] E37 YAY o)8x ¥
woe EFE el mEpmd Ae T
PO @mEE N e WHsle Koz
RO S, KA, RIS AL W
NA HHEHNS EZole AL HEZ &
RGN, VRN, BEmA R, BRET 59
WEAFY HREBALED Em b, HaFE
B, KBRS e Bbkol 1T BRI E A
I HBES AT KEREE S iz
sREstel FERS T Ao, e durdo
2 EFEHG dstd BEErd Waza e
pES wat=d), gzl sl #ET
ZA p53 FEEME EEFE A, ole M
HaiesE (proliferation), #t(differentiation), DNA
wHio} (578 (repair) S M R3] EEHE
FEMS MRS EEY 4L dn Y
Aoz deA g,

ool EEE ROl ARE FiMfEe] U)X
= aBE fifMigd vXE Bees zAE)
st AR, FEEHol MM MMHEEL
wame Ferlel MES EEERES AERo)
w2t flow cytometryE 23] 4#istg e
o A, BHY Mk EXEEY WXE
BB AUES DNA BEWES etoposide
e EES Fol MipEMAe FHEEMES
Mzzsto 2/ AH¥ratATh MM, o)H 3 R
7} ool RS TS mEEe gkl
93] o=t ®ERSH7) 918kl quantitative

RT-PCR& ©]-&3dlo] EE EMETFES mRNA
o7 zAbsto] R WET &
< EA7)e old #miiste

1. # B

1) Af8 Fhimles:

A BRE H3td FAT Mke EHAY
FhfAR N A sk KRS EF AR HiM
Mt T389101w, #HiffEsEsE-S 10%< fetal
bovine serum¢] &3%¥ Dulbecco’s modified
Eagle’s medium(GIBCO, BRL)E o]&3}¢ 2
™ 5%2] humidified CO: f&fFo] #iHFd =
incubator ©l-& 37 °CollA A Alslch

2) EEM

e i @EprelA #EASI KiEs
% FRstE e, B2 BEBER 5K
Brol KBTS AR E Y HmRE B
HHo=E 1169 WA 2 o2 o3 2o

S
i3 EE 4 g % IR
F # Platycodi Radix Platycodon grandiflorum 48g
A Fritillariae Cirrosae Bulbus  Fritillaria cirrhosa 48g
M#E{~ Trichosanthis Fructus Trichosanthes kirllowii 40g
EI{~ Coicis Semen Coix lachryma-jobi var. mayueu 4.0g
% % Angelicae Gigautis Radix  Angelica gigas 40g
. A% Mori Cortex Morus alba L. 20g
# B Aurantii fructus Citrus aurantum L. 20g
% I% Astragali Radix Astragalus membranaceus 20g
5 B Ledebouriellae Radix Ledebouriella divaricata 20g
% 1= Armeniacae Amarum Semen Prunus armeniaca var. ansu 2.0g
& 4 Lili Bubus Lilium lancifolium 20g
# & Glicyrrhizae Radix Glycyrrhiza uralensis 20g
4 II Zingiberis Rhzoma Recens  Zingibar officinale 10.0g
Total
amourt 3B6g

3) el R

EE B 1M & 386gS 5,000ml round
flaskel]l %3 3,000mle] ¥EKE msled %
HEE ES 3R mafiEs oL
BKE JEES BEH%S rotary evaporator®
BWEE BiEste 40°C BEEE RSN w2
1BAA BB A7)~ 5gs AAx, K 2
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(fﬁn@a 3l Aoz EES 5 g€ 50 ml
ZFHF =59 oF 120 °CAAM 2 Wi 7}
F B T AT M EEE
EHET) #H 10 mlS 10 mlel serum-free
mediumel 41-& ¥ 37 °CollA oF 3 KRiE<t
stirringS &3t EASIATh Ehmm) (ff
A% #ifis culture flasklld < 60-70%
confluency®] HES Hol= ¢k 1 x 10° A
o] Mils WA= st

ﬂll

@
0]

2. BRI
1) Flow Cytometric Analysise] 2% Cell
Cycle #1L9) HE

ffae Tl 24 PBSE kst d e
o 4TC9 70% cold ethanol® ¢k 18F[ =<t
2 A}. EHOLTE#E T3l ethanold [k
%3 3 propidium iodide (100 gg/ml)S+
RNAse(l mg/md)7} Eg#H 15 mie PBSE
Q3 37CoAA 28E <t BmESAT EmOm
BME o839 PBSE KR*ET F FACS
Caliber Cellquest program(Beckton Dickinson)
S o] & cell cycle®] #{LEEHE SH3FA

2) RNA<9] #htH

Total cellular RNA+ guanidinium-thiocyanate-
phenol-chloroform extraction method®l] uw&}h
st . LSS S J5T M

58 10 ml®) 5 M GITC B¥G M
guanidinium thiocyanate, 25 mM sodium
citrate, 0596 sarcosyl, 5% beta—mercaptoethanol,
pH 703 T F 50 TolA 3083
vortexing 8+ t} 1.0 ml¢] phenol-chloroform-
isoamylalcohol(25 : 24 : 1)& 4 % 12000
RPMo 2 oF 2087 HBOLoEES 3 LEK
2 Hxe tubedl &7l 1.0 mile
isopropanol alcohols &3 H -20TA
24 BiR R @24 RNA pelletS FAA
Zith 15000 RPMOlA 18R @O0 s A
Ast pellet® A% T vaccum dryerE
o]-§3to] RNAZ ZAZA#T. Az" RNAE
100 ul®] &F ol %A 3F spectrophotometer
(Schimadzu Scientific Instruments, Inc.,
Concord, CA)E o|& I EBEE AASA.
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3) cDNAS &K

cDNA9 &2 1 g9 RNA(45 uh)E
45 w9 KEEW(2 ul 10X PCR buffer, 1.5
mM MgClz, 100 pmoles random hexamer
primers, 100 pmoles dNTPs, 10 units
MoMuLV A& A)7} Eae F 23TolA
15%, 42°C°ﬂ/‘1 1R, 95ColA 5E37F ##3E
gozAx FesH. /“\&51 cDNAE 33
ZH4E olf 142 3A% & PCRY {FH
)

4) Quantitative RT-PCR Analysisoll ¢ 3%t

~~~~ T EE A

RT-PCRE o] 83}o] EETFRES ZAs}
71 $18ke] {3 oligonucleotide primers &
Table Il A&t RT-PCR products®]
specificityE® #93t7] 98t biotinylated
internal oligonucleotidesE probe® o]-&35} ¢
chemiluminescent Southern blot analysis&
Al stdct HETEEY TEONS A
WA 21, 24, 27, 30, 33, 36, 39, 42 cycles9
PCR reactiong& A A|gto] PCR products$]
o] logrithmic phased] U= cycless] H 9
g A o & F3d #FUs PCR #&
Rl 2 pe cDNAE o4& PCRE 39
g9t ZF cycle® 95TColAl 12, 60Tl A
45%, 72ColA 18082 FAsIFon EET
o wal 24-36 cyclesE FHFFAT. EES
918 internal control T == GAPDH
E o]83 %t RT-PCR productsd E&H
aHE Y 2% agaroseZ o &3 A7
& Es #<¢¥ DNA bandsel w3
densitometric  scanningS  F3sgoerH
GAPDHoll Wlgt 7} fFrFigEe] W] & (target
gene/GAPDH)S T3t Z+ HEETS 44
oz st ot ™™ 99 quantitative
RT-PCR< 3¥ K#E39ew I HIT@ES
T3l Aok,

5) PCR products®] agarose A71%9% 4¥r

10 ul9] RT-PCR products= 2% Nusieve
(FMC, Rockland, ME), 1% agarose gels-%
ol &3y HMHATH HYPGEL 110 volts
AlA 15 FHES F3tg e 1X TBE
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Table 1. Sequences of primers used for quantitative RT-PCR

P53 5789 5 -TCTGTCCCTTCCCAGAAAACC-3’ (sense)

6930 5 -TTGGGCAGTGCTCGCTTAGTGCTCC-3’ (antisense)
CDKN1 SC05 5 -AGCTGGGCGCGGATTCGCCGAG-3’ (sense)

5C04 5'-AGGCTTCCTGTGAGCGGGCCTTTG-3’ (antisense)
Gadd4s GD1 5 -GTGAGTGAGTGCAGAAAGCAGGCG-3’ (sense)

GD3 5" -GAAGTGGATCTGCAGAGCCACATC-3’ (antisense)
Fas M1 5 -GATGCTTTAAGCGCATGGCG-3’ (sense)

M2 5 -GTTTAAACAGGGCTCCAATCGGT-3' (antisense)
Bel-2 PM12 5 -CTTTGAGTTCGGTGGGGTCATGTG-3' (sense)

PM14 5 -TGACTTCACTTGTGGCCCAGATAG-3’ (antisense)
Bax B3 5 -GTGGCAGCTGACATGTTTTC-3' (sense)

B4 5'-AGCTGGGGCCTCAGCCCATC-3’ (antisense)
Nm23-H1 PG-61 5-CGCAGTTCAAACCTAAGCAGCTGG-3 (sense)

PG-64 5'-AGATCCAGTCTGAGCACAGCTCG-3' (antisense)
Nm3-H2 PG-77 5 -CTCGTGGCCATGAAGTTCCTCCGG-3’ (sense)

PG-76 5'-AGGAGACTGCTGTTGTGTCCACC (antisense)
Madrl DL20 5 -GTGGTGGGAACTTTGGCT-3’ (sense)

DL19 5" -CCAGCACCAATTCCACTG-3’ (antisense)
PCNA 1 5'-CGCAACCTGGATGGGGCGTGAAC-3’ (sense)

2 5'-CCATTTCCAAGTTCTCCACTTGCAG-3’ (antisense)
c-Fos 1 5'-TTACTACCACTCACCCGCAGACTC-3’ (sense)

2 5 -TGGAGTGTATCAGTCAGCTCCCTC-3' (antisense)
GAPDH 2 5 -TGAAGGTCGGAGTCAACGGATTTGGT -3’ (sense)

3 5'-GACCATGAGAAGTATGACAACAGC-3’ (antisense)

buffer& EASAT.  Gel2 500 milé o] fafTstA vk MG % MR

ethidium bromide #¥# (0.5 wg/ml of 1 X
Tris-borate EDTA, TBE)2. 2 ¢F 30& &
3931 PCR products® A&AH-& E3to] i
223k ¥ Polaroid filme ©]&3le] Aoz
Az ' 3sh T

. EEERLHE

1. MfEERIT v s #g e o

G MigaEe Em = #HsEcR
g M43 e AZE #As] Hal KRt
RG] R BE S RpRel wWE MfmE
o #{LE FEEIA ok HEHNY LEstd
Aarsteeh GRS gt AWe  flow
cytometryE FlHSIH o Z}zte] HERS 2
3] ol mEIY I FHIts FeAT #
ol BHEREE 1 ug/miFE 1.0 mg/miztA
(1 pg/ml, 5 pg/ml, 10 pg/ml, 100 pg/mi, 1.0
mg/ml BEZ 481FR) oA BRFSR, BHEF
2 osRIE-E 720074 (1.0 mg/ml EBE
206, 12, 24, 48, 72 W) 9 EPfEE UF

o] #b, & MEBE KESIE Gl S,
G2/M phases Hipe] #{tT 100 pg/ml o]
o BEZ 48 MR ol EEIHJIS HL,
G1 phase’} Ems+ Aol BEZEH A HTable
).

Table II. Effect on the cell cycle progression by
different concentration of Gilgyung-Tang

(48 hrs treatment, 96)

Concentration(zg/ml)

control 1 5 10 100 1,000
Gl 70.5 715 68.2 706 89.4 92.1
S 152 141 153 14.8 92 51

G2/M 143 14.4 165 146 14 2.8

Gl, G2 : Gapl, Gap2. S : Synthesis. M : Mitosis

1.0 mg/ml o]F9 EERO, 50, 100
mg/mDE 72 el EHAS 3¢ Mg
BERel AY k¥ x  #E%E(apoptosis) 7t
BEIATY. 100 pg/mle) BEANE M
glo] HNHEEZE Bl wel #FEEdeH
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°f 72 KpflolFo= S MEE A9
Blxd 5 A (Table ).

Table III. Effect on the cell cycle progression by
different time of Gilgyung-Tang
(1,000 gg/ml treatment, %)

Incubation Time{min)

6 12 24 48 72

Gl 69.3 725 765 89.4 93.0
S 16.4 173 112 9.2 46
G2/M 143 102 123 14 24

Gl1, G2 : Gapl, Gap2. S : Synthesis. M : Mitosis
2. BB Aiiee WEMEEEA O3k ST
BEY MMAEY 3Ed Bige HES

uzls 7Fe ofstzl skl diEAEd

DNA damage #FHEWHES! etoposide® wE

stol DNA EES FE F BiEE 93

BB E (RERGE FBEHBS EHEX

S A i o st K Bl

2= 50 xmoles/ml9] etoposideE 125 JE

Hslo] DNA #BES fF23t9 2% Gl phase

of A o] Mz % = DNA repair %

A EFEMREsN EHEE EFEdU7A

28 5E BHE oMoz A BEGe 8

¥ DNAY repairs {Ei#slE #AES 7IX

o YeAY RBEE ZASIHET BEES o

u $l9 EHES Sshe MiEEd eSS

e BEZ 937 100 gg/mlE g3td e

w(Table 1), etoposide® FrZE3sla PBSE

HIRE Wi SA wsIATh. BEES K

el e HEFY Mgcs 22 PBSE

s ¥ 22 sl Al srEstEh

RS EH 3 48 e 959 Mg

= 34389 tryphan blue gAol 23t

apoptosis®] HEE THIFoH dFE=

flow cytometryE ©|-&3te] MifARIe 35

ASE S¥Hst9d(Table V).

Table IV. Effect of Gilgyung-Tang on the apoptosis
and recovery rate of Dbiological viability of the

DNA-damaged pulmonary cells
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Control 1 Control II GGT
(-eto/-GGT)  (+eto/~-GGT)  (+eto/+GGT)

. 116/2000 292/2000 496/2000
Apoptosis

Exam.1 (5.8%) (14.6%) (24.8%)
Gl 71.8% 94.2% 781%

Apoptosis 122/2000 322/2000 543/2000

Exam.2 (6.1%) (16.1%) (27.2%)
Gl 69.4% 93.9% 75.1%

eto : etoposide (50 x#moles/ml, 12 hrs)
Control I: Untreated group

Control O Etoposide treated group

GGT : Etoposide/Gilgyung-Tang treated group

G1: Gapl

3. EETFHEE "X = g B3 ot

Aol EE AArt G o3 EMT
R g 93t dojueAe HAE
a¥ret7l st MfEiEiAe] FEN, apoptosis,
9 MiEEr e AEE EEE BiEs 7t
AEAY EET  pdIGELME  EET),
CDKN1 (i 8 3035 & BET), Gadd45
(DNA repair #E{#H ), NM23-H1, H2(JEEH
B EEF)E ¥ E3Y Bel-2, Bax 59
apoptosis FHETIEME T, c-Fos, PCNA 9] il
fEi AEHEF 59 mRNA EEE oig
EEY oWe A=Y EELOVS
quantitative RT-PCR¥ desitometric scan<
olgsld o FUdd e 3% KESI
2 BEas T Table V).

i

Table V. Quantitative RT-PCR analysis for the
effect of Gilgyung-Tang(100 zg/ml) on gene expressions
(target gene/GAPDH)

c-Fos PCNA p53 CDKN! Gadd45 Bcl-2 Bax Fas

Control 073 069 034 032 043 078 033 035
12h 0% 0% 059 089 078 075 031 039

GGT 24h 051 050 073 068 075 0683 037 0%
8h 031 02 071 074 067 014 071 030

Control : Untreated group,
GGT ! Gilgyung-Tang treated group

1) il A& Mo (eEEs T 5%
g W '

Gl MlasAel R doste

Hree MR RS A= A9 HE

ety

H

=
=
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ZAL87] 9Ete) MREE FEste B
S A EET O c-Fos HMMmEIIS {E:
I A T HEgEo)] Windte Mo x
212191 PCNA EEFo] BEES XA
o} 100 pg/mle] WIFE-S 12, 24, 48 B &
B3 F RNAE FZ3to] cDNAS @438t
quantitative RT-PCR& Al33dt &, Fig. 1
ol Ve el o] R KRl W]
3l B S c-Fos ¥ PCNA mRNA FEER<
WA B o8 WMo E EE 12
R 5ol WlEksE 7] Alete] 48 KR o=
c-Fos9] ¢ HHERFY oF 425%, PCNA9
AL HREe oF 319%9l wXe #HEY W
& ey tH(Table V).
2) G o [EE HHEET R

£
K HIEAAME EEMEe @4 = T
sl KES 2 & po3 EET
] p53ell <jsked 1 gERAC] MnskE ¥ p53
athway BAHF EET < CDKNI1Z Gadd459]
RS ZALE T Fig. 2014 JElUE ul
9} o] o]lE HETESY HEol MBS
gEel oste] EEFEIIA (RHEEel HREA
o olE HETEY BEE REE 12 BE F
of g Hstd AL Fuj Zl7bE Em
(p53, 174%; CDKNI1, 216%; Gaddd45, 181%)
g Rolx: glom REEF 43 BrRzA] A%
Mo w2 FHEo BlEHdY. HEEE
MEIEHEF Nm23-H13 H2 &7, A
of thE Mo WIS Eolvd Tt
E3] Hummdl i Eiike FEsied |
o2 fFRstE Mdrl HET 9 #e B
725 =] gkorrt,

3) Apoptosis {EHEEET FEERS] B

99 EEREREL Bl apoptosisy
FaEaEol Lol AABt Jqed, dEH
91 apoptosis #I#| #E{EHF<2) Bcel-2, apoptosis
{23 #EMET Bax ¥ Fas?l mRNA #gfol
3 HHrE A =3 Fig. 39 yEd b
o} o] FEEE EE WBREAAE #EU)
Bzzs A ot oF 48 KR Fol TR
o B3l EEX S Bel-29 BACGHRE o

g o

2

17.9%)¢} Bax®l Mhn(EEERE ohu] 215%)7F
#REJAHTable V). Faso RS #{L7t
Bl st

Control {2hes 24hes 480 Contred 12hrs 24hee 38

- Fim - PUNA

o A S LD T L L e
Fig. 1. Quantitative RT-PCR Analysis of PCNA and
c-FOS mRNA Expression

100 pg/ml of Gilgyung-Tang was treated to the human
pulmonary cell T3891 for 12, 24 and 48 hours and the
PCNA and c-FOS expression levels in untreated group
were compared with these in Gilgyung-Tang treated
group.

ps3

Cadd 48

GAPDH

Fig. 2. Quantitative RT-PCR Analysis of p53, CDKN1

and Gadd45 mRNA Expression

100 gg/ml of Gilgyung-Tang was treated to the human
pulmonary cell T3891 for 12, 24 and 48 hours and the pb3,
CDKN1 and Gadd4b expression levels in untreated group
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were compared with these in Gilgyung-Tang treated
group.

GAPDH

Fig. 3. Quantitative RT-PCR Analysis of Bax and

Bcl2 mRNA Expression

100 pg/ml of Gilgyung-Tang was treated to the human
pulmonary cell T3891 for 12, 24 and 48 hours and the Bax
and Bcl2 expression levels in untreated group were

compared with these in Gilgyung-Tang treated group.

V. & =

RS (BEh) Y WES BEse
EHAeR HAE 5331, (faTeE
) 02 (TR Vil B Xms:
HEEZ BWE T e, o5 FEE RE
3 HE S gHERe o)Folx gtk o
T RO R KT RS EHS (B4
7)) P Ao SAs=u mE AR EE
MEC AR S REg O % 1 #
WA HE & b8 B 1ML 4AE 5K
2 mekso] fET BEE LR, R
f, DER, EELR, WG, MERE,
KELESS @ty  FHRLE) YdE
EE R HE OLEC RR ENC Rak
BT % 2f i 1WA HE A0 56 4
RO® MREAL, (EBETEE) Y &iE
A #15% &5 LB BLL £ 85 R
BEE D KE & 55 AC HE HE %
3% 4 5H o WA M
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Wes e AME FRBESHE S s
vz stdch  (BEBAF VdAE Moz
Qlate] RETIESIT DIREE, KRIBR —
(FAclE, ZERMER B2 jRime B 2
7} oy slggtErly 3 FBEBOZ W
Ak Aok (REEE) YdAe (Ba
EM) P9 EHS A8t HustA

A ERol Y MBS BEABL %
BBl R MBS R MRAEI A B,
S, Mg, MEEE EAET dE Y
OB MEEHS AWRW BE AR %
48g IR BLC ¥% £ 4g Ak A
EE BE A B HE & 20g 4w
10.0go 2 BT HEgEy 9 Aele B
o7t piEoR BEEAN, HEol FHEEA
t}.

mEE A (AL TR - M) Yol “IE
KNTE  BTRTF, (K R - FEERD
1920 o) iy T HEALE" T @ visl o

VR gme] BAES TR FEOE oy
Holu Bolon, X HEE ABE BEA
e EHEET sEHEY FEe Tt

HEEe gL ol#d FERETEN MREA
o2 [Hale] giE BB, R, mB, B& S
o FREM EYS TEAAUH olEL mT
FOS HES BEROZ EAstE Aoz 1
A 9\}\ q_22,23,24).

Al #dste gFEY B ZRER
554 (multistep genesis)3t™ Z} Bl A B
M e BHE BET £ EHETSY
ol (aberration)oll °]3te] dojubE Hiko=
FEmEn en olf3 wEAEAAY &
BT #Es &iEMET (oncogene)?] EMEL
o} BN T (tumor suppressor gene)
9] FEEMALE ZA FEAT 23 EEH
HoOEETY JEEME EMET HHA
(deletion)o]Y} 2 (mutation)5 9 Yelo=
B ol wre e,

po32 o3 EEF e s (transcription)ell
)3 WETEES, = transactivating #RES X
Uz Qe dEHQ B EEHF=A o
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of ojate] ffme] #AE, 41k, DNA #HHle}
{18 (repair) & HlFsto] HEWHES ©E
M-S Hirrdle SS9 EHES fHs 7R
AT pE3e MBS HIsHE CDKNI,
DNA S (@#sts Gaddds #EHEF
promoter 2% 9] binding3dle] ©)E T2
52 sy %% transcription factordd
TATA-binding protein =+ Spl 53 #£4&
8l pS53-dependent negative response
element® ¥# A 3 DNA B9 AR 4
%39 interleukin—6 (IL-6), Mdrl ¥ Bcl-2
M T BES HHSe g Ao F
shel A g pPRBHBB Largne) saoe S
DNA e ok7lsls HHE W33ty o
FERHOl #nstu, ol#g ph3el HmE e
iAol MENHGL cell cycle arrest)$d o] w
2 115 DNAS &E, =& BES BES
e el dlg FEi(apoptosis)E o] A,
EHEY DNAYE 89 MlEs#e S A%
ol JEEFEMS EEMEsE HEse A
ol HEES stm AU p3e) o
olg| gt ffEszie] MEle MESHE (&
3= HMTF< c-Fos, PCNA ¥ ¢c-Myc 5 ¢
WHAHE outsly ol HMETY BE o
A p53el akel flE o]l #k® ul AT,

A WM E BBl AR Mk W
A= BES MlEEEME, BEHRY BiE
2 e, olol fursls BHEE EEFo B
o] BHAA ZAFEAT. o] E fste] ol F
MpagEEol EES KEES It J= pb3d
o9l BFHMiY EEFEMETFE FHoEZ BHRS
TSRt A PIgEEE WA MieoziiEi
o ulX = KB MRE oWy Hsty
flow cytometryZ ©l& fifgoZ2LEIY &L
5 S MEE EHEE £t M
fI9 el wE gifaEEe) B{ke 100 g
/ml o]late] BET 48 KFf o)A HHEILS
73S BEHY) AFstoem oF 72 K o]
FoE HHE MRS A9 BT 5+ ¢
Aok 1.0 mg/ml o449 BERZ 72 R ol
A REPS A Mgy BiEel ALY ik
H 1 fESE (apoptosis)Zt BEEE A} o] Y

G e

Lo

3 WS FEfEEol AR W MY o
e WiHEhe BEES /MR A o oyt
Miasze] MHlE= apoptosisE® FHEol B
o] A& AALEE Yt ol# & Miffzrade]
e MipANE FEste #iEs 7 H
HT c-Fossl MlEN g A4 2
eERO) EmetE Aoz gald PCNA B
o WAE FutEe] BlZEHAJT. HEY EH
12 B8 F5E B AkEY (KEEET
WS WAE flow cytometryoll ojs] g
48 Wifdol ol= 8 B AW M M
H7F RG] EE WIY-E MR E
BT O MAES AA #EITHAA S5
NALSLE fERE BeiEh

EE K Pzl e Mo W, BE
7 DNA9 &E 2 HBEME EE 3t
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