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[(WE] BH: WA SME PRSI WS 3 ESUE (FZKA) J7 84 75 A& JE (Gefitinib ) XF A B9 AS49 4i f 38 50, I8 = &
1R BRI MM, IE R B G AR SCAE IL I . 73k SR I WE e 3 (MTT) L (8 sk fa Wl %5 1 20, FZKA J5720(0.2,0.4,0. 8,
1.6,3.2 g-L™") , Gefitinib #H (10,20,40,60,80,100 wmol - L™") 1) T Tl AS49 4ii iy 24,48,72 h 2 FZKA J7 (2 g-L ') B4
Gefitinib (40 wmol-L™") 411 1l A549 40 24 h BY3E T AE 1 5 370 3 40 Mu AR 23 46 0 156 A FH 245 401 400 A oA 1 B R 30 1 74 Ak s Rl ¢
B 1 transwell /)N %8 S50 4G I 506 G FH 245 AL (¥ 2 22 16 B8 8 00 28 Ak s 25 1 B0 928 B30 36 4G 0 200 B 106 5 P 24 2L 1% Ak 194 21 Jot 08 2 1 g -3
(cleaved-Caspase-3) , B ik B 40 He988 -2 (Bel-2) , B ik 40 f9gd 2 AHE X B 9 (Bax) ,F-& M & HE 1 7 19 WD T & 458 (FBW7)
K BERE 20 I -1 (MCL-1) 2 R IA BB, &R 55 04 lE FZKA J7, Gefitinib 52 5 406 1 B[R] 4 46 1 & 25
i AS49 20 B HET (P <0.05) ;525 4 b3 , FZKA J7 41, Gefitinib 20 35 i 0 55 40 0 R 9 40 4 B8 1 2 22 68 1, 48 30 40 g
T (P <0.05) 368 I 4 Bax, Caspase-3, FBW7 % (13 ik, T Bel2,MCL-1 & (4% ik (P <0.05) ; 5 Gefitinib B0 25 25 11,
B, FZKA JHR A Gefitinib #0441 AS49 20 o 3 5 68 7 A5 3 40 Md 98 T S5 W 1 (P < 0. 05) 5 40 Mg IR A1 BB 7 5 1= 22 8 7 W] b
55 (P <0.05); |4 Bax, Caspase-3, FBW7 & (1 ik, T Bel-2, MCL-1 E I £AMEW R (P <0.05), &it: FZKA K 5
Gefitinib & I J5 H B ] Gefitinib ST RETE T AS49 20 i U4 v, 10 i 4% 58 K% A% 2% 6 B8 e J) 558, 03 LA O I) s/ T, O BIL o6
Al BE 5 4% FBW7/MCL-1 i@ #& AH ¢
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[ Abstract | Objective: To observe the effect of Fuzheng Kangai ( FZKA ) decoction combined with
gefitinib on the cells proliferation, apoptosis, invasion and metastasis of human lung adenocarcinoma A549 cells in

vitro and in vivo, and relevant mechanisms. Method: The A549 cell proliferation of the control group, FZKA
decoction groups (0.2, 0.4, 0.8, 1.6, 3.2 g-L™"), Gefitinib groups (10, 20, 40, 60, 80, 100 wmol-L ")
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for 24, 48, 72 hours, and FZKA decoction (2 g+L™") combined with Gefitinib (10 pmol -L ") groups for
24 hours was detected by methylthiazolyldiphenyl-tetrazolium bromide ( MTT) assay. The changes of cell apoptosis,
invasion and metastasis abilities of A549 cells were analyzed by flow cytometry, Wound Healing, transwell invasion
assay. Western blot assay was used to examine the protein expressions of cleaved Caspase-3, B-cell lymphoma-2
(Bel-2), B-cell lymphoma-2 associated X ( Bax) , F-box and WD repeat domain- containing (FBW7) and myeloid
cell leukemia-1 (MCL-1) in vitro. Result; Compared with control group, FZKA decoction group and Gefitinib
group inhibited the cell proliferation, cell apoptosis, cell invasion and metastasis abilities in a dose-dependent and
time-dependent manner, and improve the protein expressions of Bax, Caspase-3, FBW7, but decreased the
protein expressions of Bel-2, MCL-1 (P <0.05). Compared with treatment with Gefitinib alone, FZKA combined
with Gefitinib inhibited the proliferation of A549 cells, and induced apoptosis more significantly (P < 0.05).
Compared with treatment with Gefitinib alone, the cell scratch healing and invasion abilities were significantly
reduced after combined treatment (P < 0.05). FZKA decoction combined with Gefitinib up-regulated Bax,
Caspase-3 and FBW7 protein expressions, and down-regulated Bel-2 and MCL-1 protein expressions compared with
treatment with Gifitinib alone (P <0.05). Conclusion;: FZKA decoction combined with Gefitinib can inhibit the
proliferation, invasion and metastasis, and induce apoptosis on A549 cells. The mechanism may be associated with
the FBW7/MCL-1 pathway.
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A rp B B R = S, S 11503001, Bk A28 N
T T B B e 2 550 B B2 B 32 AT 45 58 O OF i 5 Gefitinib
VR (o [ BT g ) RRE N |, [ 25 0 5 J20100014 ) 5
DMEM #5558, Jit 20 100 | J9e i , Wl 2 £6 22 v i (56
E Gibco 23 ), it 2 4 ) H 8118240, 1671329,
957208 ,8118127 ) ; MEME ik ( MTT, 2 [# Sigma 7\ 7,
it 5 #MKBX0151V ) ; BCA & A i %) &, 5 x |
BEZE vh W (26 [ Thermo 2 &), 41t 2 4% 4 Jy #
QK224833,P0015) ; Annexin V FITC/fLfk 5 & ( PI)
apoptosis kit,cell cycle kit( 5 m @l &4 YA &, {5
4% 3% KGA105-KGA108, KGAS11-KGA512) ; 4 Hit
Caspase-3,Bcl-2,Bax, 8-l £ 11 ( B-actin ) & 50 B T
&, HRP-* £ Hi G lipr bt — bt (& CST A&, #5453
7k 96628 ,3498S, 27728 ,49708-15,70748-27) ; %
Pt FBW7 ,MCL-1 Z s di ik (£ E Abcam 24 A], it
45 B AR104057-9, AR226223-40) ; transwell /s
%, matrigel ( 3 Corning 7% #, it 5 4> % K
06118026 ,8113007 ) ; 25 /i 5 YL (00 (/A 50 38 = KA
A, 5 C0255)

1.3 Y% ME215S # /1 F K ( 25 [# Sartorius 2%
A ) ;1C-1000 A4 |5 20 41 11 %A% ( F i Count Star
vE]) IXT1 AUE] E B ( H A Olympus A A ) 5
VICTOR X5 #4 2 1y G Mg b5 AL ( 3 & PerkinElmer 2%
Al ) s TKA MS3 R[5 Ji] §% 3% 4 K (18 & KA A5 ) ;
5702 7 ¥ VR B 0 AL, 5418R /N Y B 0 ML (1
Eppendorf 24 7] ) ; FC500/MCL %1 Gallios 7 7% 4 41 ity
(22 Beckman 24 F]) ; MP-4 HI 7 {4 EJ 3 1 B H
TRV R B 170-8265 R Ak 24 & 6 AR R G (3
[# Bio-Rad 2A#]) o

2 Hik

2.1 MEEFE A 10% G 24E I35 09 DMEM 5 3
FEAE Ry 240 W 35 SR, K A0 L JCEE 37 °C 5% CO, 51
T B T TR AN R 3R A b s IR O EA K 0 Y 40 ik
i

2.2 ZiWpilgs BREGE Y FZKA A DMEM #;
IR, T4 Uk Ui OF 4 YRR S BV O 58 A v iR
3000 r-min ' Z.0 10 min, B F 5 0. 22 wm JE 2%
ke, BIRERE, T 4 COKMMRATEH, 7
SRS

2.3 MTT b I A4 s 1 B 804 K
AS49 4 M, 25 JBE it A W AT 20 BB RS L 21 R
ARG, LA 3 x10° A/FLEEF T 96 fLAR, & T 41
MBS R4 B 9% 24 ho RREE 2 K40 M BE S,
5 mLyFE G 85 2 W E IH 85 320, A FZKA J5 (0. 2,

0.4,0.8,1.6,3.2 ¢-L7") e E# 2 (5,10,15,20,
40 mg- L™, [l B 43 30 5 4 1 41, fili 4 AL A K B B
FRWRARTR R 100 wL, AV B 3 M FATE AL,
gl B % 24,48, 72 h, WGE H W, &AL n A
0.5 g L™ MTT VAW 15 pL, S HET RS
4 hJE W MR, O B U8 40 T R, g AL m A
DMSO 150 wL, 7% 10 min, 7E i b5 A2 A 0 % K A
490 nm FYIEERE A, A5 A AN AE IS R R 100%
AL TN R R = (1 = Ay /As iy ) x100% .
2.4 MIRIESC I A I A0 AR O BUE KB
AH, LS x 107 A/ L Rl 7E N FLAR L, 85 5% 24 h,
20 4 5 7S AL AROIE T, ) 200 L i AR Sk 2 4) 3
M, L2y 45° @ RIE , (R 0E KR i 2 R oF 3%, 37
R RS, ) PBS 5258 i T VR I VE 0 A0 M, AR 4
i 54 7 248 B BB FZKA J54H (2 g+ L"), Gefitinib 24
(10 mg-L7") JBEA 4 25 LB FZKA J7 (2 g-L71),
Gefitinib (10 mg-L™") , T Hi A549 4 24 h, 5 5 1F
0,24 h B, Ot~ B U T 2k HGE 4 09 9L B 40 B8 i
B FLA ML ST R G O, IF ] Tmage J R0 122 401
IR R ES AR Ak
2.5 Transwell SCEGAGI AN 5 SC8HT 1 d, 0K
20 M SR AR T M R B SR P LA 12 b BB 2 R,
U /NETCEE 24 fLAR 1, 1 8 H BE Y matrigel i
200 pL {8k Transwell /NEE JRFFNE A9 1 25100 , 40 £
FRAFPER 30 min J5, W /N E R AW B AL N
A5 x10° 4~ A549 41 fifd 100 pL 41476 /NS N .
TiANHE 24 FUAR LI B 10% 1R 4 135 19 RE 3R W
500 wL, B /N 5 HCE L b, AR BE SR A OB R
24 h, feJa AR 2 0N 3 N 0 Al M AR 5 R IR, T
4% (1) 22 5 F R 1 2 = 40 i 30 min, J5 A PBS ¥t 3
W, BFR 10 min, FEAE 24 FLAR O A 4 & 45 G
500 WL, R /g T = i B I AR 45 i 25 L ()
F1 % E 15 ~30 min B, PBS ¥ 3 ¥k, &Y% 15 min,
TEOGAE WA T MBI I IR ge it g H
2.6 G AR AR I 20 AR O TR A g3 2 K B
F[F) 2. 4 T, e AR 40 L, L PBS PRI A 2 vk, A
Binding Buffer 500 wL 2400, 4 4 il A Annexin
V-FITC 5 wL i1 P15 wL, % 5 #EE 0 F S5 min, 5K
02 Y MU & K 488 nm b KGN RE S TS
TEHEE 3K,
2.7 i A BSOS T A B SR I A M G 4 M s SR
] 2.4 T, WO AR 40 L, PBS PR 4IIE 2 W, 8500, in
AT 70% 2,1 500 pl,4 C[EE k. J5H PBS
V2= [ E W, 4 FL A RNase A 50 pL A1 PT 10 plL,
- 97 .
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B F 30 min, SR U 2 40 A0 & K
488 nm KA IAE & R O, LR A 3 IR

2.8 EHTRAEEDI ARG F RN Ao
KSR 2.4 0 WA A PR EGE H . IS R F AR
i, J PBS 25205 Ve 40 B 2 3, H ripa 5 24 fif MR 0K
2 A0 B 30 min, 40 M ED R A0 R R OFE B =
I.5mL B 0% N,4 °C,12000 r- min " B L[>
20 minf5 58 FIE 2 & 048 . BCA H PRI
R G I AR vk BE L T S x B B RE R h i AR L
IRAHEN,100 C,10 min Z2H: 7T -20 CkKH
BomE |oeE o B R, B UK, B ORE, B, — Bt
(1:1000) ZEREBEH 20 min, 4 C KM T LK E,
TBST %10 min, ¥E% 3 ¥, —Hi(1:5000) ¥ F 1 h,
VERR . 7E Ak 2% KOt U8 & B e g RO,
Image Lab %} 5 Wi, LHHEKE 3 K, lamge J A
et S KB .

2.9 geitseorik SRHAT SPSS 22,0 GE it b 3
iR VEERUL x x5 KoR L AFA IS A0 M7 22551,
KR 2R 7 25 0 0 O7 2R SR, R B AR 36 5
ZH 18] PR LL R, R I LSD ka4, P <0.05 AR A 4
EI-3&

3 #R

3.1 FZKA J7,Gefitinib % A549 4 g &) 3% 5 GE J1 1)
s 5235 {4 S, FZKA J7, Gefitinib fE H T
AS49 Y M5, Bl A 25 2 vk B 0 15 00, 4 400 ) %2 5
I (P <0.05) ;5 24 h [, BEE 25 W A1F FH I
(i) P 185 o, 240 PR 00 ) RS SR B R . LR 1,2,

R 1 Gefitinib 773F A549 IR IEEBE S HIHI (3 5,0 =3)
Table 1 Effect of Gefitinib decoction on proliferation of A549 cell

*R2 FZKA 3f A549 AL TEEE NI R I (2 +5,n =3)
Table 2 Effect of FZKA on proliferation of A549 cells(x +s,n=3)
%

15 B 24 h 400 48 h 41 72 h 4B

ZH 7,

T gL EUIE R SEES SEES

FZKA J5 0.2 0.98 £1.47" 1.61 £0.64"  5.20 0. 56"
0.4 3.98 +4. 11" 4,98 +3.14"  9.99 +6.67"

0.8 9.13 £4.60" 9.43 +3.69" 19.83 +1.76"
1.6 11.71 +4.86" 17.19 £4.30" 26.23 +4.36"
3.2 16.25 £4.91" 23.46 £3.16" 32.07 £1.525"

4.6 21.64 £3.59" 32.35+5.33" 45.79 +4.06"

(x+s,n=3) %
. e g 24 h 41 48 h 4 i 72 h il
ZH . " . .
/umol -1, i FES el S i 5
Gefitinib 10 12.27 £3.56"  19.13 £3.51"  26.30 +4.89"
20 17.88 £6.34"  25.27 +2.40"  30.33 =11.62"

40 22.78 £3.07"  40.79 £1.51"  47.80 +3.44"
60 37.64 £1.50"  53.01 £10.17" 63.86 +5.63"
80 44.74 +6.48"  61.84 £5.98"  70.43 +3.40"

100 57.62 £6.12"  68.37 £10.33" 79.21 +1.70"

RS MBI RN 0; 55 AL P <0.05;5 FZKA J7
Y P <0.05; 5 Gefitinib 20 % P <0.05(% 2 ~9 [d]) .

3.2 FZKA J7Bt4 Gefitinib X} A549 4 fifg 54 5 g

(IS FZKA J7, Gefitinib 156 4 4 T A549 41 Jfd

J5 L 55 HH R, YA R i) AS49 40 i i 1 5E
.08 .

(P <0.05); 5% FZKA J7, Gefitinib 45 25 41 He %%
4 e 4 i B (P <0.05) , WL 3,

#£3 FZKA 7570 Gefitinib Bt & X AS49 AR EEAE W N
(xxs,n=3)

Table 3  Effect of FZKA decoction combined with Gefitinib on
proliferation of A549 cells(x +s,n=3)

41531 [35:3 20 A il =/ %
FZKA J7 2g-L°! 16.90 +4. 88"
Gefitinib 40 wmol -1~ 26.42 +4.58"

FZKA J7 + Gefitinib 2 g-L™" +40 wmol-L™'  44.15 +1.93"%%

3.3 FZKA }HEA Gefitinib X} AS49 4fi jfl )8 7= % 1
e 5 A R, 45 T 2 A R T R T I B
(P <0.05); B¢ 45 24 20 40 Jf 4 T 3 5 5ok (i
FZKA 75, Gefitinib [¥) 4fi Jfd i T- 3R 34 i 8 8] & (P <
0.05), W34,

%4 FZKA FH B S Gefitinib 3 A549 WA T EZH I (x =,
n=3)
Table 4  Effect of FZKA decoction combined with Gefitinib on

apoptosis rate of A549 cells(x £s,n=3)

A5 wIE NPT/ %
25 [ - 0.28 +0. 06
FZKA J5 2 g L7 3.25 +0.34"
Gefitinib 40 wmol -1~ 4.02 +0. 54"

FZKA 77 + Gefitinib 2 g-L™" +40 pmol-L~" 10.67 +1.51"*

3.4 FZKA J5Bt4 Gefitinib XT A549 41 its & 84 43 £
s 52, & A G, /G 04l L
LU 5 B 5 3 22, S M09 4 B Ay Ll B B e b (P <
0.05) ;5 FZKA J5, Gefitinib 21 [V %, Bt 4 FH 245 40 5%
M G,/ G, 40 Y Lo 5 B 2 3, S 399 40 M Y e
B k> (P <0.05) , WS,
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%R 5 FZKA 5B A Gefitinib 3t A E B0 (2 +5,n=3)
Table 5 Effect of FZKA decoction combined with Gefitinib on cell cycle of A549 cells(x +s,n=3) %
4531 354 Go/Gy G,/M ] S
25 [ - 30.52+1.42 18.85 +0.91 50. 64 +2.13
FZKA J5 2 g L7! 41.95 +1.73Y 21.23 £3.21" 36.83 £1.62"
Gefitinib 40 pmol -1 7! 47.07 +2.23" 12.75 +5. 00" 40.18 £3.42"

FZKA J7 + Gefitinib 2 g-L7" +40 pwmol-L ™!

55.20 +4.00"*

16.73 +4.00' > 28.03 «2.08'>

3.5 FZKA JrHE4 Gefitinib X} A549 41 ffd % 75 1 22
ReIMsEm 5 A, SRR A RE S
W ES (P <0.05) ;5 FZKA 75, Gefitinib [L#5,FZKA J7
A Gefitinib 21 WJE &1 & 8 J1 0855 (P <0.05) , 5

2 R, #5 HZG 4 28 1o transwell /)N % 9 28 i 25 H
i/ (P <0.05) , 5 FZKA J5 4, Gefitinib 2H [V %%,
FZKA J7Hc A Gefitinib 2 2835 transwell /N2 [ 21 9 %5
Hiui DB (P <0.05), WK 1,2 Fk6,7,

A. Z5 14 ;B. FZKA 7741 ; C. Gefitinib 415D 64 252 (R 2 ~4 [)

1 FZKA B & Gefitinib X A549 48 i %I IR B & B 71 B934 M ()5 0 B, x 100)
Fig.1 Effect of FZKA decoction combined with Gefitinib on scratch healing ability of A549 cells( inverted microscope, x 100)

B 2 FZKA B A Gefitinib 28 3F AS49 20 242 22 BE 1 B9 S50 ( 45 54

Y, x200)
Fig. 2 Effect of FZKA decoction combined with Gefitinib on

invasive ability of A549 cells( crystal violet staining, x 200)

3.6 FZKA JHKA Gefitinib X 7741 56 8 F £k 1)
o 5 HA R, & 252 Bel-2 B RIA U]
T %, cleaved-Caspase-3 ,Bax ZE A R AW i F# (P <

F 6 FZKA 7B & Gefitinib gEB B HRAEEE N (v 25,0 =3)
Table 6 Effect of FZKA decoction combined with Gefitinib in
reducing scratch healing ability of A549 cells(x +s,n=3)

24 h RJEKE W

2 4] Yk BE

/H 5 WEE A %
FZKA J7 2gL7! 54.53 +0.52"
Gefitinib 40 wmol-L~! 47.34 £3.06"
FZKA J7 + Gefitinib 2 g-L ™' +40 pmol-L~" 3.28 £0. 12"

TP HAH 24 h AR 2R %0 100%

%*7 FZKA FEA Gefitinib S AMEBLREENMHME (25,0 =3)
Table7 Effect of FZKA decoction combined with Gefitinib on invasive
ability of A549 cells(x +s,n=3)

. v iy

4151 Jo A vk i

2 H - 374.00 £17.35
FZKA J7 2g-L7! 274.00 +22. 72"
Gefitinib 40 pmol -L.~! 269. 00 +39. 89"

FZKA J5 + Gefitinib 2 g-L. ™" +40 pmol-L~"  183.00 +16.04">:¥

. 909 .
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m o
- 19 kDa

A B & D

Caspase-3
cleaved-Caspase-3

-actin

B3 FZKA FEES Gefitinib B 25 A549 Z0f@ Bel-2,Bax, Caspase-3 &
BRiERk

Fig. 3 Electrophoresis of Bcl-2, Bax and Caspase-3 protein
expressions of A549 cells after FZKA decoction combined

with Gefitinib

0.05) ; 58k FZKA 77, Gefitinib £ FL#5% , BE4 FH 25 4
B Bel2 2 H £k F I H B B, cleaved-Caspase-3,
Bax HH LR P (P <0.05) . WA 3,% 8,
3.7 FZKA J7E: 4 Gefitinib %f FBW7/MCL-1 Z& ]
FIEWEm 52 HA R, K4 2454 MCL-1 i H
FKIBW R R, FBW7T R REWE E# (P <
0.05) ; 550 FZKA J7, Gefitinib 4H [ %5, B & FH 24
Ay MCL-1 2 &35 TR B3 5, FBW7 25 1 [
WHIR(P<0.05), WK 4,59,
4 tig

it g 7 ] B 2 v J T A AR R B
B BB S R T AR B

& 8 FZKA FE A Gefitinib 3 A549 4 i1 Bel-2,Bax, cleaved-Caspase-3 EHMKRIE(x +s5,n=3)
Table 8 Effect of FZKA decoction combined with Gefitinib on Bcl-2,Bax, cleaved-Caspase-3 expressions of A549 cells(x +s,n =3)

20 5 e Bel-2/B-actin Bax/B-actin Caspase-3/B-actin
FZKA J5 2 g-L7" 0.60 £0.01" 3.06 +0.01" 1.33 +0. 04"
Gefitinib 40 pmol -1 7! 0.39 +0.03" 5.40 £0. 04" 2.98 £0.57"

FZKA J5 + Gefitinib 2 g-L7" +40 wmol-L ™!

0.23 £0. 04123

8.82+0.04"%% 4.10 £0.51129
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Fig. 4  Electrophoresis of FBW7, MCL-1 protein expressions of
A549 cells after FZKA decoction combined with Gefitinib
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Table 9 Effect of FZKA decoction combined with Gefitinib on FBW7 ,MCL-1 expression of A549 cells(x +s,n =3)

251 e FBW7/B-actin MCL-1/B-actin
FZKA J7 2g-L7! 1.47 £0.01" 0.56 =0.01"
Gefitinib 40 pmol-L ™! 1.52 £0.01" 0.40 +0.03"

FZKA 77 + Gefitinib 2 g-L7" +40 wmol-L ™'

2.09 £0.04"% 0.23 £0.01"2
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e B2 1A IRV B2 1) Geefitinib £ T AS549 4fiffd , 45
R, 5 Gefitinib Bl H 25 e 4%, FZKA J7 8K &
Gefitinib BB AW ] AS49 A4 5l FiZ B 5 R 1B S
FCP T, IF AR A4 T A OC B 1 Bel-2, Bax, Caspase-
3, UL FZKA J7 fig 3 il Gefitinib X} A549 4 iy A9 &%
M, FBWT & E3 12 RGN R4S & 5, &
— 0 R A AR, TR M 4 R EGFR-TKIs Uk
PR T 1, AT R R L (Comyc) |, 41 8 1 3%
E(Cyclin E) , 2 535 6 ( c-Jun) Fil MCL-1, MCL-1
JEPH TG HE Bel-2 LG, HAR 2 400 i 5 5 1Y 42
PR TR Bax AT X6 0 T2 B A fh i . AHSETF ST
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AR S N v B 48 B G s I ) 2496 T il 9 1 ST AR
PRAL T B SR KR B I R X,
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