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( Effects of Gagamgilgyung-tang on the Proliferation and Apoptosis of
Human Lung Cancer Cell

Chung-Sub Lee, Hee-Jae Jung, Soon-Shik Shin", Sung-Ki Jung, Hyung-Koo Rhee

Departrment of Intemal Medicine, College of Oriental Medicine, Kyunghee University,
Collage of Oriental Medicine, Dongeui University®

Objectives: The chemotherapeutic potential of Gagamgilgyung-tang for the treatment of human lung cancer, the
antitumorigenic effects of Gagamgilgyung-tang on the proliferation and apoptosis of human lung cancer cell line A427 were
investigated using molecular biological approaches.

Methods: To determine Gagamgilgyung-tang concentrations which do not evoke cytotoxic damage to the cell line, cell
viability was examined by MTT assay. To prove Gagamgilgyung-tang’s antitumorigenic potential to human lung cancer,
[*H]thymidine incorporation assay, trypan blue exclusion and Cpp32 protease activity assays and quantitative RT-PCR
analysis were examined.

Results: While A427 cells treated with 0.1-2.0#g/ml of Gagamgilgyung-tang showed no recognizable effect, marked
reductions of cell viability were detected at concentrations over 5.0 #g/ml. DNA replication of A427 cells was inhibited by
Gagamgilgyung-tang in a dose-dependent manner and Gagamgilgyung-tang induced the G1 cell cycle arrest through
inhibition of DNA replication. Gagamgilgyung-tang triggered apoptotic cell death of A427 and enhanced the apoptotic
sensitivity of the cells that were injured by a DNA damage-inducing chemotherapeutic drug etoposide. Gagamgilgyung-tang
induces expression of growth-inhibiting genes such as p53 and p21/Wafl whereas it inhibited expression of growth-promoting
genes such as c-Myc and Cyclin D1. Expression of a representative apoptosis-inducing gene Bax was also found to be
induced by Gagamgilgyung-tang while apoptosis-suppressing Bcl-2 expression was not changed.

Conclusions: Gagamgilgyung-tang could suppress the abnormal growth of tumor cells by suppressing the survival of
genetically altered cells via induction of apoptosis. This study suggests that Gagamgilgyung-tang might have an
antitumorigenic potential to human lung cancer cells, which might be associated with its growth-inhibiting and apoptosis-
inducing properties. (J Korean Oriental Med 2002;23(1):24-36)
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s sl QR E, AARBYY A B3} 5L
BansgTso,
ol AR AP BN A FRAAS

QA HAME FHA} e Fofg Bt AP E
D73l S - HEREIR - Boibm - Rk
o 289& M A E he A e 9l
A A LA FA A FeE AF] Ao, B
A2 AE 2L v]Ae FES A iEQ} "]
7ol mebAt flow cytometry & E3te] 4391
B HLA X A3 Bl v]A e BTHE DNA—/“
FEA1] etoposided A2 Fo] MEF7|9] 4
EAIME BAGeo A B on, o2 &
Hrt olo] HAZ FHAE] EF Wl 23 U

AUE=rHE 8oldty| ¢)dted, quantitative RT-PCR-2
Slg3tel F5 FUAES MRNA BUS B
2 @7 29, Fod 4AE Asilel )8 rn
s vholh
u
1. M2
1) <k

2 Agd A Ale FEload Y of
Az A A3 A& FYHr Ak om, A
o &3 13 &%-2 Table 13} 2t}

2) el 2A

Ao A= o
AR 2762278 £+
28] $F 2 T, H
80T & %

=



(26)  djgretel gl A A23d A1 (20029 34)

Table 1. Gagamgilgyung-tang

Herbs Scientific Name Dose
o id Lonicerae Flos 2g
i Poria 12g
fafEE Houttuyniae Herba 12¢
s fE Platycodi Radix 8g
& - Anmeniacae amarum Semen 8g

H Fritillariae cirrhosae Bulbus 8g
B #A Peucedani Radix 8g
T Lepidii Semen 8g
B Perillae Folium 8g
AT Taraxaci Herba 8g
o a Angelicae gigantis Radix 8¢g
FREES Asparagi Radix 6g
HE Glycyrrhizae Radix 4¢
HR Moutan Cortex 4g
TR Paeoniae Radicis rubura 4g
=R Notoginseng Radix dg
57 Citri Pericarpium 4g
AEH Acori graminei Rhzoma 4g
FATIP N Schizonepetae Herba 4g
B A Ledebouriellae Radix 4g

Total amount 138g

oq

(Christ LDC-1.Alpha/d, Germany)Z o]&3to] 22.4
o HAAATe Az 228L AW 44
B1%0IIch. Sl B B 34 FRTE
3la] =2l & 100mg/mle] FEE stock solutiong: A
etk

o rfo

o]

2, 4

DA Ee ok 3 kA

O EAIR:

Q1A o) ¥ A £79) A427-8 american type culture
collection(ATCC, Rockvelle, MD)el| A ¢ &}
DMEM A} 90% %} fetal bovine serum 10% Z 3| X
oA ksl ATEL 5% CO2 A7} #-A)
%) & 37 incubatoroll A v oFs}sich

@) A GA Zoll N ke 2]

32k ZHFoll ¥ A E 0.1ug/ml, 0.5ug/ml, 1.0ug
Jml, 2.0ug/ml, 5.0ug/ml, 10.0ug/mle) =2 <F 1X10°
Mol wlF A427 A2l Fosta, Zbzt 6413, 124
7h, 24117, 4841 7ko] A g & 0.1% trypsin® 2. Al
T & 3]438}9 protein, DNA, RNAE 32319t}
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(3) H <M ¥ DNA £42) f %

Ad27 A F2] DNA 48 §53817] 93k 1 x10°
7] Al Eo| DNA damaging agent?] etoposideZ 10y
Mel 52 1247+ 32 %

PBS(phosphate buffer saline)Z o] &-3le] A L& 23]
AR %, B4R aagon oel Azl
oJ3te] DNA &3] &o] dds & 718 BAsigoh

2) MTT #t$

(HMTT £4A 2 2 A

MTT 5ng/ml& PBS®)| =< pH752 23 F,022um
9] filter2 o] ¥}3}od stock solutiong THEQITE 1 X 1
X170} AXE 238t Y= 10049 cell

suspensione]] 1042 MTT stock solutionS- 3 7}8}53 .

CESSEEREEEES

MTT stock solution®l] cell suspensiong H7}3F A
2 37Tl A 3A17F EE38F 3, 10042] 0.04M HCI
in absolute isopropanol-g& 7}7te] wello)] 2+ &3}3}c]
blue formazan crystals-2- 2+73] &a|A|Z}h T
£37F B¢ 5 570mmel A ELISA(enzyme linked
immunosorbent assay) reader= OD(optical density)&

Z7gstele.

HAEZRETI] 4

(1) PH]thymidine incorporation assay

DNA §A4dl| v|Ae ofAle] 4% [Hlthymidine
incorporation assayZ £38ta] #4819l A427 Al E
£ 2 X 10%ells/well 2 24-well multiplates©]] seeding gk
3 10% serumo] /LA MR 2 24413 Z9t vl 3}
#Ach. PBSZ 23] A3 3 & serum-free WA 2 w g
i} FAl) A E wRERE ATsch A A e
20A17F Fol 1.0Ci/mli 9] [‘H]thymidine(amersham,
arlington heights, IL)E 4A]7t 5<%} pulse-labeling&}3
1 DNA W2 incorporation® trichloroacetic acid-
precipitable radioactivity®?] & liquid scintillation
counterg o] -§-3te] A agirt.

(2) Flow cytometric analysis

Cells pellete(5 X 1092 0.2ul PBSo| @eA|7] %, 2



ml 2] ice-cold 75% ethanol/25% PBS & # 7}5te] 1.3
ARt PBSA 78 stA Al @EAIA 100ug/ml
RNase$} 40ug/ml propidium iodide(P)7} ¥3+¥ PBS
ol 37CE 308t MFE £ AEE FFato
FACScan(FACS caliber cellquest program(Becton
Dikinson)& ©]-&-3t«] DNAE % %3}t

4) Cpp32 protease assay for colorimetric p-
nitroanilide

10044 2] lysis buffer(0.5% NP-40, 0.5mM EDTA,
150mM NaCl and 50mM Tris, pH 7.5} A (7 x
10°cells)E &3 A1Z] 2, 15000rpmof| A 105-7F LA
T3t AEAE H3ATh 2049 cell lysate S
1804 9] reaction buffer(100mM, pH7.5 HEPES, 20%
glycerol, 5SmM DTT, SmM EDTA and 100.M peptide
substrate)ol] A 37 ¢ WX st1, 405me)A] ELISA
readerE ©|-§-3t] ODgre] Wg TS d9th

5) Quantitative RT-PCR-Z- ©]§-3F {42} && o
o
(1)RNA &=
Total RNA+= single-step method®] ¢|&}o] o}aj o}
Zo] F&3F4 t}. (Chomczynski and Sacchi, 1987).
(D GSS solution A 2}
250g9] guanidine isothiocyanate S 293m19] 3z} =
Faol Yo F, o7)q thAl 0.75M sodium citrate
17.6ml 9} 10% sarkosyl 26.4ml & 2o} 65T A
stiting@ F o 2heto] WRSe et
(@ Solution D #) =}
GSS solutiond]] 2-mercaptoethanol S 0.IM9] E &=
= o] Azstgich
® 10771 2] A X solution D 50044, 2M sodium
acetate 504 (pH 4.0)2 o] & 33l &
saturated phenol 5004, chloroform : isoamyl
alcohol(24:1) 10045 o] 1027t vortexings}o]
icel] 1587+ WX 3li .
@ EF-EAE 15000rpmol A 2087+ 94 B
st FEdo 458 FFstn FEES cold

%5-, water-

A hnEaEEse] AA A LA ES F4 L Abdo] v A

g B2 A7 QD)

isopropanol 10004 & @o] -70Co A 24A17F 214
Al Zh

(& 15000rpmol| A 2027F DA Bl sle] LA
A A3FaL, RNA pelleteS 100% ethanol® 70%
ethanol 2 A& 3+ &, 3044 2] RNase-free waterol|
o] il spectrophotometerd ©]-83le] RNAS] %4
ZA stk

(2) cDNA =2}

O3 22 22 A8E EF9T
Reverse transcriptase buffer 24
Random hexamer(10pM) 14
MoMuLV-RT(10U/ ul) 14
dNTP(10pM) 14
RNase inhibitor 054
RNA 14

@ E£38d0] 2017} A=
74k 2, 42°Co| A 15831 b= ]'5}531‘;}
® 7t A8 80ue] BE ¥ £33 F PCR
ghg-ol| o] &gt
(3) Primer A 2}
mRNA B HES BAetuzt e 2 F2x19
exon A Yo Eo]F O 7 annealing & 4

oligonucleotide primerE |23} th

2 sterile waterZ

YEg

(D House keeping gene (internal control gene)
GAPDH : Glyceraldehyde-3-phosphate-
dehydrogenase
@ Apoptosis-regulating genes
(@ Apoptosis-suppressing genes Bcl-2, Bcl-XL
® Apoptosis-promoting genes Bax, Bad,
Caspase-3, Caspase-8, Caspase-9
(@ Cell cycle-regulating genes
@ Proto-oncogens c-Jun, c-Fos, c-Myc, Cyclin
D1, CDK4, Cdc2
® Tumor suppressor genes p53, p21/Wafl, RB1,
pl6/INK4a
(4) Quantitative RT-PCR
@ 7% cDNAE i} e thgat Zol A|82 &
ghetsi.
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10X amplification Buffer 10.04
Mixture of ANTP(10pM) 204
GAPDH primer 1(10pM) 1.044
GAPDH primer 2(10pM) 1.0
Template cDNA 1.04
rTaq polymerase 044
H:0 84.6

@ GAPDH primerg ©| 43l thgo] 202
36 cycles PCRY2-5 Aj 33} ch.

First cycle
Denaturation S min at 94C
Annealing 1 min at 59C
Polymerization 1 minat72C

Subsequent cycle (34 cycles)

Denaturation 1 min at 94C

Annealing 1 min at 59C

Polymerization 1 minat72C
Last cycle

Denaturation 1 min at 94¢C

Annealing 1 minat59¢C

Polymerization 10 min at 72°C

® PCR productsZ 2% agarose gelol|A] 100V, 10
Bt A71d %3 T densitometerE o] &8t 2z}
bande] B}7) & 4 %3} gt

® 12 PCRuMS-9] AilE EU|E RNAY 4%
Z7vsled 2= GAPDH PCR products®] %S +
20% 0 = 2 23} st

® 919 AHE wEo 2 target FHA}o] 2% PCR
BRe-2- Alaisto] A el A H3lE Alsdsist.

2 1}

L.

1. HZ=ZM EXME 98t MTT assay

TIREEES L) A 224 S Bl Y, 35 Z
Fol B9 FAE 0.1ug/ml, 0.5ug/ml, 1.0ug/ml, 2.0
ug/mi, 5.0ug/ml, 10.0ug/mi®] T2 2F 1X10°7] 2] of
ok A427 A 2ol 6A13F, 12A13F, 24X)7L, 4841 7t A €
g B MTT assayZ z}z} 23]of] AR whE =831y
ou, ELISAE o] &3l AZEA S &4

27y v wd W AA 0.1-20u/mle) FEA
= 48X M AR MEEAo] AF BEHA
2 WA, 5.0ug/ml R 100ug/mi 2 AT AFFo|
AR Alxgdel Ast7t AR 53
5.0ug/ml 2 10.0ug/mle) FE=2 48A7 2ld A%,
AL dnAdos BRE). ol2e Axt
o 71zate] o] Aol A4 Al A2 rEE
AEEANS do7|R] &+ 0.1-20ue/mie] HYE A
2319 tH(Table 2).

¢

@ BAE fad

kA E o] M EZ2] o 1 e TS 24 <)
A Jg AEF A4279) ATEGSH gk g
< BA387] H8, 94 344 "] DNA

Table 2. MTT Assay to Determine the Treatment Concentrations of Gagamgilgyung-tang which do not Evoke Cytotoxic

Damage
Concentration 6 hrs 12 hrs 24 hrs 48 hrs

(ug/ml) Exam.1 Exam.2 Exam.1 Exam.2 Exam.1 Exam.2 Exam.] Exam.2

Control 0.0 0.562 0.532 0.546 0.558 0.561 0.562 0.557 0.559
0.1 0.536 0.527 0.536 0.541 0.535 0.558 0.551 0.560
0.5 0.541 0.519 0.529 0.537 0.533 0.543 0.548 0.549

Sample 1.0 0.558 0.522 0.544 0.532 0.537 0.538 0.549 0.541
2.0 0.569 0.537 0.537 0.532 0.538 0.539 0.535 0.533
5.0 0.361 0.364 0.341 0.357 0.329 0332 0.316 0.309
10.0 0.229 0.297 0.280 0.273 0.251 0.229 0.222 0.215

Control : Untreated group
Sample : Gagamgilgyung-tang(0.1, 0.5, 1,0, 2.0, 5.0, 10.0ug/ml) treated group
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replicationg A ete 715 e 5
[FH]thymidine incorporation assayZ ©}-&3}c] 4
At ¢ MTT assaye] A=E 7122 st 7iv|2
go Agrre AEEA] oA & =Y
0.1-2.0ug/ml B E A5t dAE F 4L 5
ot HelstHem, A X35 443 Aol [H]thymi-
dineS E 3% 1, DNAYo] incorporation®
[Hjthymidine®] %-& tiZ2Ta} vlamgh A7}, A427
AEe) DNA 452& ha7gel o olet
of ool BAECM, 0|25 DNA 4 o)
€ A2 FA9 o &AL E BAFUH
(Table 3).

o
T
T

3. Flow cytometric analysisE E¢t MEF7| 24
Aol #zE 7pzE 7 ol 23 DNA 34 94
L AZEYE F719 SAGAE ZHToEAN
HFEHE=7E 8elsh] 98, flow cytometryE ©]
g3t AEEE F7d g BALS FA5A
DNA @447} 744 @43 et 2.0ug/nl] &
T2 A427 AlES 48X)7F A eld Fo, 10,0007]2)
Aol th3t DNA contentZ A6} 1, o] iz
23 Hlmatdch A4Ee 23 grEsiglen A3 4
He o AT
ok A 2] o) 93t FR3 A EZ5AAA 7 BEEA
on, izt Hlste] @l e GIHie] Al
L Zy)et3, SHRe) Al £ 7hadto] AR YT
wtetr] 7} 2R AL A427 H S E o] DNA A
S A TS B3t AEEF 3719 IY S At
T BA7L dgo] #EHJCH, AERE FU)F F

D mEdEse] QA HYA R F4 9 A BlX &

o B AT (29

2 Gl ekl SRl AERE AP A
sk i} Qgo] BelE ATHTable 4)

4. Apoptosis TLEDI0l CHE 24

713273 %< apoptosis FTLEH FFE £
A3tod, okA| Aol o3 AT A X
u--S- tryphan blue exclusion assay Z
Aok 7P A A B2 0.1-2.0ug/ml <]
o& & 200070¢ MES ZASEA, apoptosis7} L
oy A2 #& dxad vmach AFL 23
el on AHTte] eake A ¥t

0.1-1.0ug/mi®) 52 AT E ATANE = Wz}
7} BEEA ge W, 159 20u/m 2 HEE A
ol e 23 vl wdte], apoptosis®] FF3 3
Z7}7} <1 5] tH(Table 5).

¥ 2] apoptosis
ol 3l 2l
FER AR F

Table 4. Effect of Gagamgilgyung-tang on Cell Cycle
Progression by Flow Cytometric Analysis

G1(%) S G2/M
Exam. 1
Control 54.2 28.7 17.1
Sample 69.9 14.3 15.8
Exam. 2
Control 60.2 25.2 14.6
Sample 74.8 10.1 15.1
G1, G2 : Gapl, Gap2
S : Synthesis
M : Mitosis

Control : Untreated group
Sample : Gagamgilgyung-tang(2.Oug/ml) treated group

Table 3. Effect of Gagamgilgyung-tang on Inhibiton of DNA Replication of Human Lung Cancer Cell Line A427 by [*Hithymidine

Incorporation Assay

concentration Control Sample
(ug/ml) 0.1 0.5 1.0 L5 2.0
Exam. | 51310 49800 48760 45320 40330 39860
Exam. 2 50210 49690 48200 44920 39270 37540
Exam. 3 49130 47740 45210 41080 37260 33840

Control : Untreated group
Sample : Gagamgilgyung-tang(0.1, 0.5, 1,0, 2.0ug/m!) treated group
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Table 5. Effect of Gagamgilgyung-tang on Apoptosis of
Human Lung Cancer Cell Line A427 by Tryphan
Blue Exclusion Assay

Concentration Number of Apopotic Cells
(ug/ml) Exam. 1 Exam. 2
Control 12172000 11472000

0.1 109/2000 122/2000

0.5 115/2000 119/2000

Sample 1.0 12072000 118/2000
1.5 1832000 199/2000

20 259/2000 172/2000

Control : Untreated group
Sample : Gagamgiigyung-tang(0.1, 0.5, 1.0, 1.5, 2.0ug/m!) treated group

etoposide®] FEd W& =718 Bgon 7 EA
go] Fofof o]dto] apoptosis] WAfo] F7go] #
25 tHTable 6).

6. Cpp32 protease assay

Apoptosis signal-S Agsl= ATy Tl g4 8
Q1 Cpp32 protease S =7} 712 ol 93l
Ak =g BAE] 9sld, 0.1-2.0u/nl %
o] 71} BGE 2447 AEg &, Cpp32 protease<]
activityZ ELISAE- ¢] &3l EA13F 43, 019 05
ug/mi AT = Tl Hert SAER @2 v
9, 1.0, 1.5, 2.0ug/ml 4@TNM e T JEHY
Cpp32 protease activity2] Z7}7} #2%] ] tHTable 7).

7. MEZEY F7| 2l FEK Wl o)xje o

A FEZ2 A 9} apoptosis L F 37 F2E HA
7HA e AT 7\ &8k, 7izbA A ge] olH &
A HAFL S AR e B 2Ad B

= A& quantitative RT-PCRS E3to] 2ttt
W27 2 AYTORNH RNAS $33h1, o] 2%

E] cDNAE 43 & Bdstax 8t &

]2l primerE ©]&3dte PCRE Al stgith PCR
productse A7|YES S8t Flstm, FHA &
& k2 laser densitometerE o] &3l A 3}5ich
ARARY FABEE 9o PSS Fod A
EEAE BolA FOoWA AXTEFY A%

Table 6. Effect of Gagamgilgyung-tang on Apoptosis of DNA-damaged Human Lung Cancer Cell Line A427

Concentration Number of Apopotic Cells
(ug/ml) Exam. 1 Exam. 2
Control 1172000 124/2000
Etoposide 0.1um 139/2000 152/2000
Sample 1 Etoposide 0.5um 195/2000 209/2000
Etoposide 1.0ym 238/2000 269/2000
Etoposide (0.5um)+ G.G.T. 0.1ug/m! 234/2000 241/2000
Sample 2 Etoposide (0.5um)+ G.G.T. 0.5ug/mi 2772000 293/2000
Etoposide (0.5um)+ G.G.T. 1.0ug/mi 306/2000 337/2000

Control : Untreated group
Sample 1 : Etoposide(0.1, 0.5, 1.0ym) treated group

Sarnple 2 : Etoposide(0.5um)+Gagamgilgyung-tang(0.1, 0.5, 1.0ug/ml) treated group

G.G.T: Gagamgilgyung-tang

30



ol%A 9 49 : ImEASESC] QA HIALY T4 L Abel AT 9P B I+ G

apoptosis F- 50 F3FE ujale A2 #AH 10
Imi2 AetH om 6,12, 24X A & {
Zvo g 84S FPsigon, 34 HP< 2
uhE Al AEge] B AHE At |
VARG AEEG AAEHe FAA TEG
AL sy ko, AZEE F719
FEste] FUA T FAE F3e Aow &
23 c-Fos, c-Jun, c-Myc, Cyclin D1, CDK4, Cdc2 #
A R ATRAE AAFOH, 20| 4B
A8te p53, RB1, p21/Wafl, pl6/INK4a 4 #1e]
o) hgazse oo 9ajel Wake %
A

xed vad o olf fHA dde Wie
o g st we] MEAI el vt en c
Jun, c-Fos, CDK4, Cdc2, RB1, p16/INK4a -2 #}2]
uLa_O. =2 tﬂi}é y_o];(] °—‘°‘E]-(Table 8) ‘i‘l’tﬂoﬂ
Cyclin D1, c-Myc 2=} wra o] &3 2HA 9} p53
I p21/Wafl §2ze] g F7h7 B2 =HAG
(Table 8).

_lz

oz
tlo

8. Apoptosis 2+ FHX} wsol) o|x= g8

_4

= Bal-2¢) Bel-XL $470) dd e 2 Wi s
A ke uhH(Table 9), apoptosisE &2 8= DHE—]*
ol fAAQl Baxel @ 7MHEZARY A-AZL
o "l#de 7S5 YeEtl At ol vt

apoptosisE £Z3lE t}2 #7412 Bad, Caspase-3

=

il

Table 8. Quantitative RT-PCR Analysis for the Effect of
Gagamgilgyung-tang(1.0ug/ml) on Cell Cycle Gene

Expressions
Genes 0h 6h 2h  24h
Proto-Oncogenes
c-Jun 0.89 092 083 091
c-Fos 0.72 077 071 076
c-Myc 0.86 074 065 050
Cyclin D1 0.97 082 0.61 041
CDK4 0.64 070 062 069
Cdc2 0.93 088 093 092
Tumor Supressor Genes
p53 0.58 072 088 098
p21/Wafl 0.62 075 092 123
RBI 0.96 .01 097 094
pl6/INK4a 0.85 089 082 0.83

Table 9. Quantitative RT-PCR Analysis for the Effect of
Gagamgilgyung-tang(1.0ug/ml) on Apoptosis Gene

_ . _ Exprassions
9] 75} U3 W e 2 apoptosis A B s} P
- _ - — Genes Oh 6h 12h 24h
€ fFaxe] LEe BAsY. #8E fdAe Apotosis-suppressing Genes
woposis?] FEE AAFE A5E B FEL L, 0% 057 0% 05
Cl-. . 3 .. s
AE F78e dEd AR L2z Bel-2, Bal- Apotosis-promoting Genes
XL} apoptosis®] f2& TR FTPEYE - T e o
A 8= Bax, Bad, Caspase-3 (Cpp32), Caspase-8, Caspase-3 092 097 093 0%4
Caspase-9 F-2 A5 #2443 2}, apoptosisE A 3} gz;gzzzg (;) 559 ggi gg; 822
Table 7. Effect of Gagamagilgyuing-tang on Cpp32 Protease Activity
Concentration 30 mim 60 min
(ug/ml) Exam. 1 Exam. 2 Exam. 1 Exam. 2
Control(0.0) 0.462 0.488 0.416 0.428
0.1 0472 0.487 0.425 0.424
0.5 '0.468 0.493 0.430 0421
Sample 1.0 0.499 0.562 0.429 0437
15 0.572 0.611 0.549 0.552
20 0.610 0.642 0.622 0.657

Control : Untreated group
Sample : Gagamgilgyung-tang(0.1, 0.5, 1.0, 1.5, 2.0ug/ml) treated group
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{(Cpp32), Caspase-8, Caspase-92] &
2| ekgtth(Table 9).
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