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Inhibition Effect of Chunglijagam-Tang on Invasion_
Activity of Human Lung Adenocarcinoma, A549

Bum-Sang Shim, Sung-Hoon Kim, Seung-Hoon Choi, Koo-Seok Ahn

Dept. of Oriental Pathology, College of Oriental Medicine, Kyung Hee Unitversity, Seoul, Korea

By applying in vitro invasion assay model, we examined the anti-metatstastic effect of Chunglijagam-
Tang(CLJGT)I. In 3H-thymidine incorporation assay, CLIGT treated groups showed the decreased DNA
synthesis rate compared with control group. Gelatin zymogram assay showed that CLIGT decreases the
gelatinolytic ac.;tivity of MMP-9 from A;549, at the concentration of 800 ug/ml. We examined whether
CLIJGT inhibits the invasion of A-549 cells through the matrigel precoated transwell chamber. The results
showed that CLIGT effectively inhibited the invasion of A-549 as compared with the control (+PMA)
groups. From our research, part of mechanism underlying anti-metastastic effect of CLIGT was proven

in vitro.
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1. A549 MZEH|Z

AEFE A g AEQD AS49E AL
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A dEog FAde 54& 2a ot wiA
+ DMEM¢d] FBS 10%, NaHCO, 24 mM o
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37C ZP0A A Zu 7= W gt
2. Yol x|
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53 F S0E TR Wo] OA B
F3 e 0hyield 267%). FYARY 229 o)
7 2 52 37t =% DMSOE 7}3}d
66%7F N =% & F 1ml 4 E53te] -80T ol
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3. MTT Assay

Cell viabilityol] A e]&A7AHo] A= 3¢S
Bz} 3l MTT assayE 58 3t c}. AS49S8
5 X 10%wello] 5 =& 96-well cell culture plateoﬂ
10% FBS7} ¥£3d DMEMCO.Z platingdle] 37
€ 5% CO, incubatorol| A 24A|12t 7] ¥ A
A2EE serum free DMEMo)) 3¢ 0, 400, 800,
1600ug/nlo] S £% A2l stel ThA] 20413 7)
At MTT solution 154 /well& 7}8l 4A1 7
] k3l & stop solution 1004d/well 7}3te] thA]
2A] 7t vl 9F3}e] formazan crystal-S 93 3| 9]
3 ELISAE o] &3}o] 490nm, reference 650nm
R ET Y

4, methyl-3H-thymidine incorporation
assay

A £ E 24-well cell culture plateo] 5Xx
104cells/well 2 seedingdt & 24 A}ZF Bt 7] ¢
3L serum- free DMEM°ﬂ Z2Z2d4L 713tn B4
o 1uCi/well of [methyl-3H]thynnd1ne (Amersham)
< 7h3tsie}. 18A12k0] A1t F mediag A A 5
3 A ZE5E methanol2 133 & PBSE 23
washing 3t ©}A] 10% TCAZE washing &t 11

4] 02N NaOHZ M & 5 F lysate S 3}

o B-scintillation counter® &7 §tQc}.
5. Gelatin zymography

AS498 1x10%mio] =& 2 & 10%
FBS7} ®£3¥ DMEM<2.2 6-well cell culture
platec] seeding®}S3th. 37°C, 5% CO, incubator
o 24A17t 7] & & A A2E serum free
DMEMo]| 3594 0, 400, 800; 1600ug/mi o] 5 £ &
Qe 124248 W] Fe F PMA 100 ng/ml
& Falaiel T 1241 71Tk Al E7h )
3k gelatinase & <ol B 14} conditioned
mediag 8] gelatin(0.4mg/ml; Sigma)e] ¥
3t 8% SDS-PAGEZ E-2latith A9 F
% gelg 2.5% Triton X-1002.2 304#7F 39
washing8} 3L 37°C water batho| 4] 18A]ZF -9t
substrate buffer (0.05 M Tris - HCI pH 7.5, 0.15
M NaCl, 0.01 M CaCl,, 1 #M ZnCl,, 0.02%
NaN,)el| incubation3t g t}. o] geld 0.25%
coomassie blue R2502. % stainingd}al 7% acetic
acid 2 destaining3+ T} ALA #d sl ).

6. In vitro invasion assay

A-549E 6well plateo] 4] 1x 10Scells/well 2
seedingdto] 2ml 10% FBS DMEM®} - & 24A)
H Eot vl F media® 1ml9 serum free
DMEMS 2 WA 8t o 7)o Hejxte 52
AL T3l A E X710, 200, 400ug/ml o)
IEF 319 2 control welldlli= 24 66%
DMSOE 7}ate] 12417t F<t v Fstdet. 12
A7t 3 A EE025% trypsine 2 A2l 8 5 3
2| A FZ o2 PMA 100n8/mio] o] 9]
£ Iml serum free DMEME Yol A X E 7Y
A AEAIZ T A ES 7} 2.5 X 10%ells/ 100 4
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9ol 2L AR REE AAEA A=
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At '

7. Nm23 western blotting

A549 2 x 1057]/10cm dishol] platinggt 3 484]
7t FoF vl okate] cello} 90% confluentd) =@
serum free DMEMO)* 3 2| A48 &4 & 7}3t
Aotk 124]3k0] 7 3g Fol PMAE 100 ng/ml
o ¥ 2 Tt 1240} A F A X
2= harvest3tQ T}, CeliohA] E21g 35uge] il
A2 12%2} SDS-PAGES) loading3le] A4 %
& 43Pt 7Y Fol B¢ F gelS PVDF
o] electrotransferdtdch. 13} ¥4 2+ nm23
(rabbit polyclonal Ig G, Santa Cruz Biotechnology,
USA)Z 1:10009] ¥l &2 3|43t AHgstgltt
Membranee] 20ar W& P ECL £ 2mi9] H]-&
2 membraned ECL £} 12+ AN & &
2¥] 4] 'dol} membrane-& YE-3}314] 108 oW
o] Hyperfilm ECL (Amersham, Englandell 302
~5E7E wZ2A17] F, o] filmE Xeray filmE 7]
g A ddstg o ‘
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1. MTT assay

AY A3 JAALY FEEE MTIZF 5
Jbsta Qe ol Ao WX 4 FES ¥
o) o}drtE A OIH o] A& 1Az}
= &% 350 wet cell viabilityel & B ol
A& Aoz AztEd(Table 1). '

Table 1. Effect of Chunglijagamtang on cell
viability of A-549
Cunglijagamtang (mg/ml)
oD 0 04 08 16
490.650mm  0388£0011 0.661+0053 068010010 05650060

2. Proliferation assay

A{ A7 H2) A7 0, 400, 800ug/mio) A
cpme] 7371, 2645, 137724 controle] H] 3}
400ug/ml& 36%, 800ug/mldl A& 19%2 4
Ho] aAActFig. 1). o] 2§ cytostatic effects=
MTT assayol] ] W T}HE cytotoxicity effect7} 3
A9 gL AL 1Y of Ao BT AH
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Fig.1. Effect of Chunglijagamtang on H3.
thymidine incorporation of A-549
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3. Gelatin zymogram
29E3 FeAAZLE 400ugmlol 4 MMP-

90} Z7}51t}7} 800ug/ml, 1600ug/mlo A& 7+
ddte AL R YERchFig. 2).

Chunglijagamtang, (mgfml)
0 040816 0 040816

PMA - + + + - 4+ + %

Fig. 2. Effect of Chunglijagamtang on gelatin
_zymography of A-549

4, In vitro invasion assay

49 23 (Fig. 3) A& AR 200ug/mlo]
A] transwell invasion cell 7} 48% % 7HA 1R
T 400ug/midl N & 33%2 ZAadtd S8 &
Aol AFAE el

5. Western blotting'

AP A3 Nm23& HA4E Fojo npg
W3S HolFA g3 lojA Axgge
Nm233%} & ZA2E 58 FLaHE vhehy
oYL Aoz yaEr)

Invaded cels

" Chtinglijagamtang (ugfmi}

Fig. 3. Effect of Chunglijagamtang on invasion
assay of A-549
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