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[(FE] B4 SR 0 IRE (JFK) 7 5 AR /N0 0 il 65 40 M0 AS49 T/ /E LI . 773 O B4 K Ak
JIN 200 i A A L AS49 , BERIL 43 Sy &5 A AN 2 W A, SR IS AL IO RS R (MITT) b 8 3%, 28 82 AN ) B 4 ok BE JFK(0.3,1.5,3,
7.5,15,30 g- L") Xt AS49 21 i {A A 5E A S BRI o 3 1o AR T T I S 06 5 8% JFK Xt AS49 2 S B T TR 1 Y B o,
P A M5 4% TFK XF AS49 20 Jif U8 1~ (19 5% Wi 5 25 1 %0 3% Bk 1 ( Western blot) %5 4% JFK Xf 24 fi# DNA & & fifi ( cleaved
PARP) , Iif fb 22 ) K 4 i -3 (actived Caspase-3) , Wnt/B-k 2 [ (B-catenin) , 41 f JE 1 25 11 D, (eyclinD, ) i 2 11 38 3% K X e 7
455 A6 28 H S (MAPK) {54558 8% L8 H e B (Ak) {5538 B 005, Sege i ' 2 A M ZG W) 40, 25 W) 41 AS49 41
ATA 15,30 g- L' JFK, 435 1 5 24 h,30 min, £ :JFK 75 1.5 ~30 g« L™ 5 i 5k vl 5 M0 4 1040 ) AS49 40 i 4038 5t (P <
0.01) ., JFK il AS49 4il fd (¥) - 42 5g B JE A AE 15 ~ 30 gL', oot JFK 30 g« L7" B0 i AS49 20 i i 5F H2 v e fi i 3% (P <
0.01), 525 140t %, JFK 15 ~30 g-L ™' Al 42 % Annexin V FHI PL SUSH 40 il 2, 5 5 A549 40 05 - (P <0.05) , H 2 ¥ B 4K i
P27 cleaved PARP Al actived Caspase-3 [ 4 [ # ik , 3 #1ll #l B-catenin il cyclinD, 7£ 2 H /K F 1 ik (P <0.05,P <0.01),
JFK -9 MAPK {5538 # v INK Fl p38 1925 I BERR ALK - (P <0.05) , [ B N Ak {545 38 3t Ak 72 T308 Hl S473 (107 i1
BERR ALK (P <0.05) oS58 : 4 5 B O IR B il A B /0N 40 6 i 96 40 B AS49 119 {4 S0 38 48 - M 5 B (W T8 5 5 A 7, 3
4338 8 45 INK/p38/MAPK {553 6 Al Akt 1% 5 58 #% , 0 il B-catenin I cyclinD, , [ I 42 25 I 7= A0 5 % [ cleaved PARP Fi
actived Caspase-3 f{j ik,
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[ Abstract ] Objective; To explore the mechanism of Jinfukang oral liquid ( JFK) in inducing the
apoptosis of non-small cell lung cancer cell line A549. Method : The non-small cell lung cancer cell lines A549 in

logarithmic phase of growth were randomly divided into the control group and drug treatment groups. The 3- (4, 5-
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dimethylthiazol-2-yl) -2, 5-diphenyltetrazolium bromide ( MTT ) assay was used to investigate the effects of
different concentrations of JFK (0.3, 1.5, 3, 7.5, 15, 30 g-L"") on the proliferation of A549 cells in vitro. The
plate colony formation assay and flow cytometry were used to observe the effects of JFK on the colony formation and
apoptosis of A549 cells, respectively. Protein expressions of cleaved PARP, active Caspase-3, B-catenin,
cyclinD,, and the mitogen-activated protein kinase ( MAPK) /proteinkinse B ( Akt) signaling pathways were
investigated by Western blot. Cells were divided into control group and drug groups treated at the concentrations of
15, 30 g-L.°", and each group was intervened for 24 h or 30 min. Result: JFK inhibited the proliferation of A549
cells in a dose-dependent manner within the range from 1. 5-30 g-L ™' (P <0.01). JFK inhibited colony formation
at 15-30 g+ L™ (P <0.01). JFK increased the ratio of Annexin V and PI double positive cells at the
concentrations of 15-30 g-L ™', suggesting that JFK induced apoptosis in A549 cells (P <0.05). The protein
expressions of cleaved PARP and activated Caspase-3 were increased, while the expressions of B-catenin and
cyclinD1 were suppressed in a dose-dependent manner (P <0.05, P <0.01) after treatment with JFK. And the
phosphorylation levels of JNK and p38 were up-regulated, while that of T308 and S473 sites of Akt were down-
regulated (P <0.05). Conclusion: Jinfukang decoction inhibited the proliferation and colony formation of non-
small cell lung cancer cells A549. JFK induced apoptosis with the increase of the protein expressions of cleaved

PARP and activated Caspase-3, and the decrease of the protein expressions of B-catenin and cyclinD,, partly

through JNK/p38/MAPK and Akt signaling pathways.
[ Key words ]
kinases signaling pathway; Akt signaling pathway

Ji P il 98 2 >4 T SR B UL A R e i R 2
—, HOR IR AR FE T R m m AR, R/ 40 i i e
(non-small cell lung cancer, NSCLC) %7 ~8 i’
A6/ it g £ 2 T0% fE 2 N E R T, B
LS N SRR

4 52 R 1R LA T I8 DR Uil a) 5 W 042 Bk AE R
a7 S AR T, B 08 i e AR R T R B R A,
B b 2 A& it A AR 12 kP 2y
WFI T R 52 07 T 2] 4 5 B 1T IR AE TR YT A
I K 1 i 8 6 it e g AR RIA T I R M IR /)N 4 i
it e B4 e RS R4 o o, AR A A B 2 T AT
W E 2O AR bR, BT B B W n Y
ORI AR UG S IR 41 M
SR L A R D IR RE R T . R
WEJH 5 AR Je o W 9 ] PCOR 4 i iy 14 5, o
i AR R Ak 2 2 B K IR F Z /K (p-EGFR) 1
FISRE R A 223k o 4 52 B 10 IR R 904 LA i g
iz for TR ALY, AR R 3K B 50% F2 Ay, 32 O BEAIG
PUUHT-E F B bk 40 MR -2 (Bel-2) B9 2 1 R 3k, 1
i Bel-2 A15¢ X 8 H (Bax) MAL TN 5 (Fas) A |
B AA IS ps3 A KL, S E R
IR VB RE 08 02 32 £ 968 e 32 I 40 i 70 246 Thil K 200 g P
5L S U Th2 SEAR P -, TR s T 40 S g
DRI R A K A B 1 IRBA T TR

Jinfukang oral liquid; non-small cell lung cancer; apoptosis; mitogen-activated protein

WS T —ERROR . 45 b, &8 0 IR AT
A BRI A il 88 £ A A TS AT AR G 2 )
ARG RO EEVE T | [ IR 2 s AL e i D R A L (B
TRAMF T H A U & e 1 53 1 BLTh o ASBIF 90 2% ¢
4 5 BE 11 IR VR R /0 R i it 96 A L AS49 A4 A
B e R TR SR A L 0 T B 52, O B T Wn/ -1k
H 1 H (B-catenin ), fiE 73 2 TG AL & A
('mitogen-activated protein kinases, MAPK) {5 5 i % .
AW B(Ak) {5 5l #% , 9 — P IR R H SRS
Je S5O A I BILAR
1 #ra
L1 4nf AR/ 20 6 il 9 40 itk AS49 T A 3¢
[# ATCC /A &), 4% CCL-185,
L2 24¥ &R0 RWE(JFK) I 8 5 pka 2R
2P A R T 25 E T 219991043 3 gL',
L3 ik
(DMEM ) $5 % 3 T8y, iR 4 13 , 0. 25% 9 45 11 il
(£ HE Gibeo 23 A, it 5 43 5l & 1860045, 1565565,
1877048 ) 5 1R AL U HY LAt 20 (MTT, [ 36 & 2R W 4
ARARA A4S MO108A ) , — HIIEF#K ( DMSO, 3£
[ Sigma 2\ 7, 4t 5 RNBF1402) ; AnnexinV/PI 4l iy
JHTN & (36 E BD A |, 45 6155987) ; i 4 5%
el (b REERELARAA, # T
20161009) ;BCA 4 [k & I & ol ) & (B = KA
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A4t 45 P0009 ) 5 % i — 9 £ M (PVDF) i ( 3£
Millipore 73 & , 1t 5 R6PA1559G) ; 40 il J& 1% 11 D,
(eyelinD, ) , 4% DNA 1& % ff (cleaved PARP) , 351k
R R 4 Jifg-3 (actived Caspase-3) — T, BAR 1 44
LWy (HRP) #ric @9 Bt % — i (£ E Abcam 23],
HEE 4> 3 h GR192733-42 , GR258729-1, GR297363-
7,GR253040-5) ; H- I i -3 - % JIi & i ( GAPDH , %%
[€ Proteintech 2\ A , L5 00044915) ; B-catenin, JNK,
p-JNK, p38, p-p38, p-Akt™” | p-Akt"" | Akt H {4 ( 2
[# Cell Signaling Technology /A&l , L5437k 5,15,
14,23,20,23,5,27) ; ECL fb % & OG5 & (3£ H
Millipore 2y &) , it 5 1616002)
1.4 {Y# HEPA CLASSI100 % CO, ¥ 34 (£ H
Thermo A #]) 3 IX 71 K8 & B 8% ( H A Olympus
/N ) ;Spectra MAX190 RIffE4RAY (3 MD A #]) ;
QB-9006 8 i faf FL A PR 38 4% 37 i (v [ b ifg A5 4 5
A BR N Al ) ; Eppendorf Centrifuge5810R Y I
o B O Bl (18 E Eppendorf 2y H] ) ; Mini
PROTEAN 3 Cell 2 H ik {1 % %% B Y ( 35 [E Bio-Rad
/v 1)) ; Tanon NIM2045 B e AR & 4t (1 [E Tanon
/AH]) ;FACS Calibur™ Flow Cytometer REF 34295 %1
T4 A (£ E BD A H]) .
2 FiE
2.1 4iERE3E A549 40k A DMEM #5355 3E (I
IR B G H o 10% JiG 4= i ), BCE T 37 C
5% CO, M IEFRA P B 5. F 0. 25% i 26 11 B 1k
FAGAR B B4 K ) AS49 20 i ifE 47 5056
2.2 MTT He ik /I JFK X A549 41 At 34 58 19 5
M B A K 0 AS49 41, £5 0. 25% 1Y J i
THALIG , Fi B AL 5 000 A4~ 2 Jifd i) 4% B 42 F F 96 1L
Marp, B fL 100 WL, B VREA & E 3 AL, ik
BT 37 CH A B, AR TR R
0.3,1.5,3,7.5,15,30 g-L ™"y JFK, 535 24 h,MTT
JH B 8 5 2% RO (PBS) il R v B N 5 g L
VW, AL 10 pL, 37 CHRE 4 h, 5% L,
DMSO0,100 pL/FL, 7 15 & 6 FL AR P R 35 8 b 4k
) 10 min, F 490 nm P& K0 5 B LG A, FFHL3
HALIME.
20 MO TN R = (A — Ay ) /Ay X 100%

2.3 EARTEREIE AL SZER AS49 20 i F i O Ak
WCHT IR 2T by B A 41 Jif A8 9, 200 A 4f ff/ L Fh T 6
FLAR W RE S, BB A 55 B4, 2 A
A 15,30 g- L 'JFK, 553505 & 24 h 5, 06 4 ok 07
SEAE IR AR SR IR . LAAS (4 SO R b AN i A A
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2 50 -4 M e LA bR, 3 AR SR, A PBS I
2 Wk, 4 B T G2 40 M9 30 min, W25 Al BB S
PBS ¥EUE 2 U, Jin & 05 4% 5% YL W 4 4 30 min, SR 5
FHE B KNS U LG a0, Bl T8 6 fFLiR
R TS N i G (VR a1 DN N D W i Tl ]
RV N A TR AT AR SR P

M LT IR = TR AN B/ 1 AT B x 100%
2.4 AR I A0 L T BBOG AR K A 20
M, 4y 2l 52 (AL, 294 15,30 g- L' JFK
ARFE 24 b, FaE 20 B R T ARG ) 6 1 I A A
2.5 HEFRPEEIE (Western blot) £ il AH 5C 2
Lk BOSECERIANAIML, 2 A A AL 25
A 15,30 g-L " JFK &b ¥ 30 min 5% 24 h J5, 4%
HUA% 40 40 B S B, JH BCA 5 8 B VR
10% ~12% f#) SDS-PAGE 4y B e v &, 88 M & fL b
it 15 ~30 pg, HEATHIKFIEEARE . HAMH S 5%
Jit RE W5 k3 ) TBST ZE R WE & 1 h, A B-catenin
(1:1000), eyclinD, (1 : 10 000 ), cleaved PARP
(1:5000), actived Caspase-3 (1 : 500 ), GAPDH
(1:8000) &% JNK(1:1000),p-JNK(1:1000),p38
(1:1000) ,p-p38(1:1000),p-Akt™”(1:2 000) ,p-
Akt"®(1:1000) ,Akt(1:1 000) FTIR FHEER 4 °C i
B, TBST Yhik )5, —hi s M H 1 h, TBST ik
3 ~5 W, FI T BE IS AR 22 58 B4 T AR AT K B2 (B
38T .
2.6 Zitsedrik SRHA] SPSS 20.0 Geit 3k Rk 4T
it it R R L & s £on, i BT R
K ¢ K AT et 5 o i, P <0.05 Ron 2 5 A
Agiitiem L,
3 #£R
3.1 JFK X A549 ZuffifRSMSEIE R 2w 528 (4l
H#,1.5 ~30 g+ L' JFK &b BE 24 h XF A549 4 fifg 4%
FEAE A 3 (P <0.01) , HIKE JFK 57 & 0 38 i, 7 1
Rz m, WL,
R1 JFK 3} AS49 MG E MM (75,0 =3)
Table 1 Effect of JFK on proliferation of A549 cells in vitro(x +s,n =3)

41 531 JRE /g L) 20 Jf0 145 5 T P A
2 - 0.96 +0. 03
JFK 0.3 0.94 0. 04

1.5 0.92 +0.02"
3.0 0.82 +0.03"
7.5 0.74 0. 06"
15.0 0.66 +0.03"
30.0 0.43 +0.01"

FHEAALEP<0.01(E£20),
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3.2 JFK XF A549 20 M v BEJE WA S 15,
30 g- L' JFK X A549 4i g v B I 1 24 A 40 4 AR
Has e e #,30 g- L' JFK AJ 3 0 v 0 B
(P <0.01), WK 1,%2,

A 25140 ;B.JFK 15 g-L"'4H;C. JFK 30 g-L.~'4H
B 1 JFK 3t A549 A EfER R BI R M (2 +s,n=3)
Fig. 1 Effect of JFK on colony formation of A549 cells(x +s,n=3)

F2 JFK 3t A549 WRSERER A MR (v £5,n =3)
Table 2 Effect of JFK on colony formation of A549 cells(x £s,n =3)

20 51 SR g /g L SERETE L %

2 - 82.00 0. 11

JFK 15.0 42.80 0. 16
30.0 0.00 +0.00"

3.3 JFK XF AS49 40 UA TR 15,30 oL
JFK YIREVE 2 AS49 A M08 T, 525 F 41l B, AS49
248 L e 0T 0 T 2R BE JFK Ve B 3 g s (P < 0.05,
P <0.01),H 30 g-L™"JFK A & 2 ¥ 5 20 id 4 165 19
T, WK 3,
3.4 JFK XFJE T AR OCHE 1 ORUAR SCAF 5 K 1Y 52 R
a5 AL HE 15,30 g- L7 JFK 5250 i AR gt ok 4
P T-AH 4K H cleaved PARP A1 actived Caspase-3
A, M H B-catenin FI cyclinD, 7 7K F Y

F4 JFKMFTHEAXEOMBEXESERNZM(x£5,0n=3)

®3 JFKES ASY BRATHEMM (2 £5,n=4)
Table 3 Effect of JFK on apoptosis of A549 cells(x +s,n=4)

A5 e /gL FT-%/%
A - 11.24 +1.85
JFK 15.0 18.47 +4.56"

30.0 57.23 £17.29%

S EAAEkEY P<0.05,7P<0.01(F£4 ).

F2ik (P <0.05,P <0.01) . $ & MAPK {5538 &
JNK F1 p38 Wy [ # M1k K F (P <0.05,P <
0.01), [AAF N Akt {5 5 8 #& b Akt 7E T308 FiI
S473 o7 45 B B R AL K- (P <0.05,P <0.01), UL
Kl 2,34,

cleaved PARP [ TR >5Da
actived Caspase-3 - - - 17 kDa
cyclinD, -- -_— 34 kDa
prcatenin. . 52 (D
GAPDH M- 3G kD

ek [ . s o,

- | —
JNK =— 46,54 kDa

p-p3s [ N ;0
p3s N W . 0
s
-

A B C

2 JFKER@AMBERATHXEARIERK
Fig. 2  Electrophoresis of JFK on apoptosis-related proteins and

related signal pathways

Table 4 Effect of JFK on apoptosis-related proteins and related signal pathways(x +s,n=3)

4151 W E  cleaved PARP actived Caspase-3  B-catenin cyclinD, p-INK p-p38 p-AktS“B p-AktT308
- /g L7! /GAPDH /GAPDH /GAPDH /GAPDH /JNK /p38 / Akt / Akt
= - 1.00 0. 00 1.00 0. 00 1.00 £0.00 1.00+0.00 1.000.00 1.00£0.00 1.00+0.00 1.00 +0.00
JFK 15.0 1.63 £0.52 1.10 £0. 00 0.84 +0.09% 0.69 +0.02% 1.69 £0.61 1.32+0.40 0.97 +0.01" 0.83 £0.22
30.0 3.46 £0.49"  1.25+0.01%  0.67 £0.17% 0.43 £0.08" 4.69 £3.09" 2.47 +1.92" 0.78 £0.03* 0.60 +0. 11"
4 itig TERR S RN /NI B2 v A AF T i RN AR A I AE O T

A B3 i S8 o TS B LR R R
B, S EOE SR 0o e PR I B R 25 A B g AR
2y i 78% Ae AT L TR BRIA A S bR A
BRI b SESRART o ] A R X 5 6 4 A 4G 2
AR RS0, R LR IE O T AR DAAE AR 536 97 O vk

AT B8 7 3, BRI JEK R 2 M M

U R 2 A AN TR AR SR N FE R AR L

s 2o vl A2 258 H I VB2, Rl AN 5% B

Jiti 5 A7 AR i — B A A A N AR A IR R A

R, ABFFE 4SS R Bon JFK g8 B 540 0 JE /s 40
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Mt 9 AS49 4 JfL Y 1 5E AN 5 P B, HL A2 2F LU
TR T OIFK s AT R

MAPK J& — 25 2 ffd P9 5 B2 1Y) 22 4 TR/ ) 4 TR B
U 7 20 MO 8 AE TS Lo A R I T A A 3
il e E R o & R v S c-JNK FT p38
#BJE MAPK R 1) — b1 INK J2&: — F 40 ffg 5 25 &
AN, g Ry TR AL SR B O, B AR KA
2 S R R ) g B N T, 2 5 AR 2 1 A
ML INK/MAPK {5 5 38 75 40 i 08 v b A
AHEZEEM . 5 BTy INK S 5 40 9 T
iR FEA 2 4, Ok INK 55 &K F c-Jun
A ATF2 F) 24 % R S 45 &, il e 3% DR 7 A9 4% 1 X 38
BERR AL, Lh c-Jun/c-Fos 5 — JRAKFN c-Jun [F] — 1K
ML, 58 8 F E RTS8 1 (AP-1) K AP-1 A
PSS A AR HEAH OCUR T D ) R B FAH C M T R
FE A [FB 0% Fas Bk (FasL) (9 )3 8h 7, ff
FasL 335 35 5 1M 42 F 40 M 720 @1 L1y INK fg
T o T A P S R, AR 1 A0 € R GBI T
Caspase K [N , Bz J5 1% Caspase-3, H 5 8 7718
WG FECANI A T p38 B 1 Y SR T
bR, 2 40 i P Y — Bl TR B S A S R
p38 MAPK {55 %% 5 38 [ 38 5 7 4 Ml 73 Ak L 28 9E LA
KA ML T A v S w iE Ak . p38 MAPK {55 58 #% 12
HEA P T B AL 2 A 2 S IR o-Mye By
ik BERR AL p33 MIREEE A 8L VS c-Jun Fl c-Fos, &
5 Fas/FasL 4 T 09 98 7=, 34 98 Bb 98 3K 36 A+
(TNF) -a 323K, 1813 Caspase {&K #i P4 i #2 5 Caspase
AR M R AR5 T A MR T, IR AT AR B E T B
Bel-2 5 B 51 BBV I 7 & A i o 72
YR A5 IR W JFK 5y AP 2 v U oA G AR
H actived Caspase-3 Il cleaved PARP 1) 45 H % ik,
PEREE INK FI p38 25 85 R 1k K F 1 32 &, $8 /R T
& INK Al p38 53 %

Akt J& T8 1 BT 22 2 TR/ 7 24 B2 Ve 2 VS 2
JiL A A A 5 38 B ) B A A1 05 . A AR ST IE B AR R
R4 B 2 M PP Akt £ S AL TR R AT
Ak /N 4 A fiti g v i) i B E UL 3-8 (PI3K) / Akt
T AL T O OIR A Ak B BE R T K S 1
A B % 42 B i e 40 0 39 B R AN R R T
SR Wos JFK a R ik Akt 78 T308 F1 S473 9L
SRR ALK Akt {5 530 6 G0 o

25 TR JFK Al 404k AS49 41 i B ¢ 1 189 5
SERETE W K 3 = PR T, &8 43l i S fk INK/p38/
MAPK {55 38 % , [a] i #10 i) PI3K/ Akt {55 38 #% 19 3%
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