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WE: B8 IR K E AR A AR 8 OIR 48 & 25 0 i (AS49/DDP) 38 78 12 & it B e R m At A &G 19
(Keratin, KRT19) 835 &) £ & — 18] Ji 414 ( Epithelial — mesenchymal transition, EMT) 5 &t 25 64 FF4E B . 75 ik AR &R
Aht 25 fm ik AS49/DDP REAL A 4 48, 3B AL R 25 4 T TRAL, 4 B 46 TR 48 A Ak B iE HR A A AR B IE 4R + R
BT IR;CCK -8 §F i A K3 B2 4 R T TR ; Transwell A0 28 42 2 A £ 45 4k F1 ;AU 3 &40 40 38 74 4t
Western Blot #- KRT19 ,EMT #8 % & & E - 4546% & (E - cadherin) . 7% % & & ( Vimentin) N — 4545 & & (N — cadherin)
Bt th AR R &G ATP 464158 Rk % Bt 2548 % % 8 1 (multidrug resistance — associated protein 1,ABCC1) (ABC %
& G A R#%Em N 2(ATP - binding cassette superfamily G member 2, ABCG2) 69 %35, 4R LSt atart, 54T m
MoAz R it 4 AR A Y R EAR, L P, AR R R + N4 BORAA A 0 IO 4 SR g Bt —F T
Be(P <0.05); 544240 , 4 %4k 92 447 + W48 20 KRT19 N — cadherin. Vimentin ABCC1 . ABCC2 & & £k % % F
WA (P <0.05) ,E - Cadherin & & £ & 2% Lifl, ZF A4 FEL(P<0.05), &t S RKEZSHRTHH A549/DDP
0 TE AR RS R N, B SR AR AR, ST AR 5 T KRT19 iR 3549 EMT 5 @25 F %

IR A R AR RS R I IR SE 43 2 1T A5 s EMT ;a2
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Effect of Shenqi Fuzheng Injection( &R IEF 1) on Proliferation, Invasion and Migration of
Lung Adenocarcinoma A549/DDP Cells Based on EMT and Drug Resistance Regulated by KRT19

LIU Bing' , WEN Xiaochen' ,FENG Xiuzhi' ,SUN Ye’, WANG Chun'
(1. Liaoning University of Traditional Chinese Medicine,Shenyang 110847 , Liaoning, China;
2. Shenyang Medical College,Shenyang 110034, Liaoning, China)

Abstract: Objective To investigate the effects of Shenqi Fuzheng Injection ( 2 &4 IE 13- 51 & ) on the proliferation , invasion
and migration of cisplatin — resistant A549/DDP cells of human lung adenocarcinoma and the intervention on the epithelial — mes-
enchymal transition( EMT) and drug resistance regulated by Keratin( KRT19). Methods A549/DDP cells were randomly divided
into 4 groups( control group and medication group ). The medication groups were given cisplatin, Shenqi Fuzheng Injection and
Shenqi Fuzheng Injection + cisplatin intervention respectively. CCK8 was used to selected the optimal intervention concentration of
Shenqi Fuzheng Injection. Transwell was used to observe the cell invasion and migration ability. EdU staining was used to observe
the cell proliferation ability. The expressions of KRT19,EMT and resistance — associated proteins( E — Cadherin, N — cadherin, Vi-
mentin, ABCC1,ABCG2) were detected by Western Blot. Results Compared with those in the control group,the cell invasion, mi-
gration and proliferation abilities in the medication intervention group were significantly reduced. Among them,the cell invasion,
migration and proliferation abilities in the Shenqi Fuzheng Injection + cisplatin group were further decreased than those in the cis-
platin group( P <0. 05). Compared with those of the cisplatin group,the protein expression levels of KRT19,N - cadherin, Vim-
entin, ABCC1 and ABCG2 in the Shenqi Fuzheng Injection + cisplatin group were significantly down — regulated( P <0. 05) ,and
E - Cadherin protein expression was significantly up — regulated ( P <0. 05). The differences were statistically significant. Conclu-
sion Shenqi Fuzheng Injection can inhibit the proliferation,invasion and migration of A549/DDP cells,and increase the sensitivity
of cisplatin,which may be related to the intervention of EMT and drug resistance regulated by KRT19.
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I i S AR /N 200 Lt 98 1) 2 B2 B i /N s o A
A TR 4 R 1 85% 1 o RIS & B, R4y IR B T
WP IEE %) 5 R T2 A, IS AT 1) I e 400 2 2R 7% S il B i 114
KB, WFTTE A I IR 0 2R R LA 45 R G T IR AR
FZMITH 2 G EE, b ) 22 /A 19 (Keratin, KRT19) |3
2235 1 FLNA S5l il JLsh & R R R S5, ) 274k
HOTE I, S AL A TS , 1 200 M S 2y, 8 2 00 e 48
RRZANERS 2> o H RIS AT 3 1 I 16 PR L R IR T
FIAR S i BIA Y7 77 20, AHBOR B 22 ) 58 % B 25 6 i L
RS 25 Wy S 245 P W] 3 S0 5 0 Gl A [) 245 BEIL A6 A 1
SE LGP ALEE 43T H 14 24 ) 1 SRR AR S T TR I 1
FRRNm AT AL, MR 252 2 W R 2R e Emas R,
BEPS R AN 25 E BD I ATP 255 G is R W2 245
it 25403 H 1 ( multidrug resistance — associated protein 1, AB-
CC1) ABC FEH G BFKIE A 51 2 (ATP - binding cassette super-
family G member 2, ABCG2) P -} 9 ( P - glycoprotein, P —
op) SR T 25 AN o AN AE K B, IR T 245 45 g
M A bz — (8] i 4k ( Epithelial — mesenchymal transition,
EMT) % 0IHE5E" o bR (9 EMT o 72 98 K b 52 40 i i 432 1 25
2, AR A 2R R B ZH AR [ 23 TAR R UL, 0 B R A AR
HEW)E - 5558 1 (E - cadherin) 85 335 ] ; PE 8 1 (Vim-
entin) N — P52 1 (N — cadherin) S35 F 55,

S IE EHHK (Shengi Fuzheng Injection, SFI) (4% 2 il
BRI R ERY) ) ELAT HU IR A e 1, 6045 40 T 300 91 L 4 g
PAT SBETE PRI S 2 R s it RR R B, B
PRIETE SO I B8 45 B 98 55 22 R iR 20 i #8 B
FIRAE, JF HIKR G AT 25 n] 1Y 5 BT IR S8CR & 45 D[R]
PR A B 5400 L AR L5124 240 L bk AS49/DDP
FIRRFEXT G G S B TR ETE SO AR 28 A% B I 52
S HO KRT19 84504 EMT 5 25 1 T 506, 3800 2 4k E
TSR T AE 23 T HIL
1 MREFE
L1 S5 7
num, CDDP) (P4393, Sigma) ; 2 $k IE {44 SF1(210516,
e T B 1R 25, fHEvE S s [ 25 S 219990065 ) 5 F — 12K
(21127022, Gibeo) ; B4 4 1ML 7% FBS (10270 — 106, Gibeo ) ; ki il
(0458 , Amresco) ; RIPA Z44# % (PO013C, 28~ RAEWF AR AR
N s 4% Z R FEE(PL110, Solarbio) 5 4% i 28 Y (4 ¥k ( CO121 ,
HARAEYFARGIR 7] ) ;24 fLH (3524, Corning ) ;96 FLAR
(3599, Corning) ; CCK - 8 (40203ES76, ] %% ) ; Transwell (3422,
Corning ) ; BD Matrigel TM Basement
™ (356234, Corning) ; cytokeratin 19 ('sc — 53258, Santa cruz ) .
E - cadherin(3195s,CST) \N - cadherin(13116s, CST) | Vimentin
(5741s, CST) . ABCC1 (67228 — 1 - lg, Proteintech ) , ABCG2
(27286 -1 — AP, Proteintech ) ; Hoechst (607329 , 4 T.) ; EdU £
MR & (C00758, i = RAMHARFRAH) -
L2 (&4 YO0 (DM, Leica) ; Ht B4 18 T
(SP8, Leica) ; {5 TAE & (JB - CJ - 1500FX, f£52) ; CO, #55%
(311, Thermo) 5 fRHE.CHL(L2 - 6K, FH#ETIN) 5 ML BRTTEL
# Bright Line counting chamber (1492, Hausser Scientific) ; 7K I
By (HWS12, Fifg—18) ; fF b5 (L (Spark 10M, TECAN) ; 3 1 £
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i %A ( cisplatin, cis — diamminedichloroplati-

Membrane matrix

1 HEL KA AN 2 1 %% B %% B ( Mini — PROTEAN Tetra Cell Sys-
tems, 3% [ Bio — Rad A 7)) ;4 A 3 fb2e K AR 38T R 4
(Tanon - 5200, L REERHEA R AT .

1.3 miatk G mp s gr B At 24 40 i ik ( A549/
DDP) It F At 5t U AN A0 M 5 U epos A S 352 24544 F - 12K +
10% FBS +1%P/S,37 °C,5% CO, . AMHEA4H40 T : (1) Control ;
Xof BEZH 5 (2) CDDP: 4A4H (23. 3 wmol/L) 5 (3) SFI. 2 E 4k 1F
TR (30.94 g - L™");(4) CDDP + SFI.JIfi4f1(23. 3 pumol/
L) + 4K (30.94 ¢ - L7,

1.4 CCK-8 fistZha4pk B IEX A KB A549/DDP
240, P B PR AR B S x 10% cell/mL Ji5 3 96 FLAR, 4
FLEH 100 WL 21K, BY 5000 cell/well, FRENGEE G 7 R BRI 5L,
AS SR IETESK 0.5.10,20.,30 40,50 g « L™ 4123, 3
pmol/L) o XF RRALANZS FHZH (TCAl L) In A 100 L 35555, &
AMFERBE 6 AN AL, G 100 pl. TRiK. 37 C,5% CO,
KifeAi 5% 24 h JFINA CCK - 8 4b3, B bR {3 T 450 nm
OD fE, HHEAEMHI A (%) =[1 - (OD L5 - OD =1
#)/(0D X} HEZH - OD 28 H4H) | x 100% ,

1.5 Transwell (2528 4 C TR M0 LG Ks 37 3655 B
FLFE , 76 chamber A 100 wL Fi )5 10 3E e 37 Cild
BT BUBOIR . FHTCMLVE B e N i, AR 25 L 4 e
FATCILTE F - 12K K32 3L R % 2.0 x 10°cells/mL, £5/EE S,
B 100 L, B 2 x 10* cells/well, A F /N, 555500 T 25
BALIMA 500 pL e s, BARE 3121, LR EL 3
;37 °C,5% CO, HEFRAAHHEFR 48 ho A 4% ZRPRERE E
15 min, Z5§H 50464 20 min, R4 T EHA TR

1.6 Transwell 3t #% 5286 JCFHAE Transwell |28 NATIEFIR,
HAEERE 1.5,

1.7 EdU &80 28474 EdUFRCH e al)s, 25
FUE A 4% Z RV EE [ 5E , 3711 0. 3% Triton X - 100 B35,
JIA Click S By 513 s ke il o ZEIREEEHF & 30 min, fIDA
o T 1) ) 240 LB, 2T AR FIG A A . I A 3 = 21
YA AL/ T SO E A AL x 100%

1.8 Western blot # 1] KRT19 .EMT X it 254 X & & k% 42
A5 4L 4 i 8 1, BCA Ik BRI 8 2, 48 10% SDS — PAGE £ )¢
VKRG vk R ED R (1 % PVDF B 43 312 5% Bife 054 3t
—PiiEE (KRTI19 1 :200; E - Cadherin \N — Cadherin , Vimentin .
ABCCI (ABCG2 1:1000) & i & J5 , ECL {2 & ikl &
PRI, B4 B B EOUEEI AR 73 R GG BT B o

1.9 GitFa0 R SPSS 19. 0 B AFALHL, Bl DL« £5
71, AR 2R U7 2243 1t ( One — Way ANOVA) #EAT 5347, P <
0.05 Jyz=F HA G

2 &R

2.1 HEHIEF St AS49/DDP dm i vE ey B TR
AT T 5% 45 S, 4R T B A549/DDP 41 fifd 1C,, O 23. 3
pmol/LM2 TR ASBFSER AT 23. 3 mol/ L VI £ 2 BEERIE
S 0.5 .10,20 .30 .40 .50 g - L™' £ B A549/DDP 41 jifg 24
h,CCK -8 25 R 7R, B 45 2 B £k IE 1 S VR 245 40 T T vk 3 4%
i, A549/DDP 4t 41 il 222 7 It i, HL2 B A . S
FRIEE SIS S 23. 3 pmol/L JIi4H T 1l A549/DDP 4 fifi 24 h
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) 1Cs 4 30.94 ¢« L™, (R, E S 4k IF H 598 (30. 94
g« LT WEEMATIS G908, WE 1,

A549/DDP 4 Ffa 3 & /(%)
S 3 3 3
1 L 1 ]

>

L=

T T T 1T
10 20 30 40 50

SFl/(g:L™)

05
B 1 2 HRIE SR A XS A549/DDP

AR TE AR (n =3 v = 5)
2.2 HEHEE ST AS49/DDP 41 12 £ 4 4 B H
A549/DDP #iffifE CDDP (4 23. 3 pmol/L) (SFI( £ K1k iE
W5 30.94 ¢ - L™") & CDDP + SFI 4B 5 , Transwell S255 %
B, 55 Control ZH AH Lt , 25 %) T 11 41 410 it 4= 22 40 I B A%, 5
CDDP 4141t , CDDP + SFT 41 41 ffi 4= 22 240 f 45 itk — A0 R AR, 2
FRAGITFE L (P <0.000 1), HAHTTXKIE 2,
2.3 HEIHEESMA AS49/DDP At B H ey w5
Control ZHAH L. , 254 T T5U 2H 4t Wl 1T %% 40 B 4 %1%, 55 CDDP 21
AH L, CDDP + SFI 41 40 B 7 40 M g5 ik — 20 IR, 22 A 46
P15 X (P <0.000 1), WAGHTLXXXIE 3,

Control CDDP SFI CDDP+SFI

2.4 HEHEELIR AS49/DDP i h g 5
Control 41 AH EL , 45 24 W 1 11 25 40 it 3% 8 ik 0 359 B 1 %, HL
CDDP + SFT 4{ A549/DDP g Ry3GsERE 1 T ik N B3 (P <
0.05), DLiGTIXXXNE 4,
2.5 HEHKEELR X KRTI9 EMT KWt 2540 % & & k ki oy
Z v  Western blot 25 127~ , 55 Control ZHAH LY, 45 254 T T 2H
4iiffs KRT19 45 F7 K18, 55 CDDP 44 k., CDDP + SFT 41 41 ifd
KRT19 RixBETH, ZFEARITFEX(P<0.05);5
Control 4148 Lt , CDDP 20 41 fifd fif 25 & 1 ABCG2 ik [, CD-
DP + SFI 204} N — cadherin , Vimentin ,ABCC1 ,ABCG2 31k .
# T ,E - Cadherin ik 3 ;5 CDDP 444 Lt, CDDP +
SFI ZH 40l N — cadherin . Vimentin ,ABCC1 ,ABCG2 ik B ZE T
& ,E - Cadherin 35 3% FifA, H2EFHEEGHIT¥E XL
(P<0.05), WES,
3 itig

P2 R il R BT IR S a iy, LR R
FEHFEAR, RHEMMSE. (RH - FHRIEIRE) &
I g, AR . IR 2 1 R TR A SR R,
SR M p A B BT R, T BeRE, B
BALSF 250 5 e AR5 B B, G e A i 2. (R ) - FIE
AR B IR, TR MAIRZ” . RS %k
W, Jiti e BB AT IS i I IE SR 5 , S 2 0 REAR , s
FIRR TR 26 24 LABR IE 25 00 1 das S 0, 7H B [ 2, $k B i
S REEG . (B - HRERD & EEAWN A7,

KRT1O | S |
E-cadherin | ‘el ‘el el e | o510,
N-cadherin | cse— s sm— 130kDa 1.5 * 2.0 *
— i —
Vimentin B . ’
57kDa ® 1.0 o
g Z 1.0+
ABCCl1 =
.. - W | sois  0.5- 2
[ To.
¥ 3
0.0-
n S & &L L S & &L &
GAPDH | s s s s | 37kDaa S e oqx‘-‘ & S ° &
< <
S S
1.5+ * 1.5+ ” 1.5+ * 154 *
” — I — » | I L
X Ex %) e
ﬂg 1.0 £ 1.0 i 1.0 ﬁ o
= % = &
: £ = z
£ 0.5 < 0.57 3 0.5 Q 0.5+
E ] ) @
> = <
0.0- 0.0- 0.0- 0.0
N AN N AN N N AN N N
& OOQ & &€ OOQ & & QOQ & & «\‘50\ S & &
s & & © $ & © & 5y s
& S o3 S
F. P <0.05,

Bl5  ZERIEESRN A549/DDP 4i il KRT19/EMT K fiff 25 4 G R 1 RIE IR (n =3 ,x +5)
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SISO 45 U E 28007 285, B bR b 2
B PRI AT 26T, 2 HR T 1 S T 5 5 R A
A7 JIE KA A7 30T, A 20 3 R T 2%, 41 v O G PR 9T
RCET R AT SR TS S S M4 R RIRIE R R
J7 T BAAE R A 5, B HL 290 A 99 43 1 22 1) K AR 3 4
ML

IR 253 T WL A2 2% , R B0 K 2 P 25 40 25 i b |
PR TAD ] DNA 84505 52 D g G 5 40 i 1k 2 0 4 i
B SRRAET a) 2 JE N  SR T A A, B 5 0
N ARG AR A, NSO JLSh 8 710 7 45 4k TR R, A
T MR 25 IS 7 6 1) B K ) 9 B T % A, i 2 LA RIS B
P, S MR 40 i BB B PR T L BEAE Ak B 1] 2478
KRT19 38 3 & P9 5 9 752X 381 7 240 M TR R SR 400 0 98 4 a5
B S WA KRT19 1) 3308 Tl U T REL 400 Jf/ IE 5 6 Y, foff AT
S AN AE A S X BT 2R RO PR W N AR B Je S5 AN R 1 25
HUR  KRT19 " BRI T S — J0R m e B ok 0 2 s T
KRT19 ™ #ig ™ . ZHM ABC 468 it ATP 545 %
PR 4 40 M T 5 25 22 250 245 , 1 P R A B XA 2737 7 A
251 ABFSE % S BBk E ST LR 94 KRT19 K7 2
FE M ABCC1 ,ABCG2 (335, ik A549/DDP 40 i 3 5 6E /1,
e FLIBEA IR0 990 LA 8 35 0 s U0 400 4 £ o T ABC %%
ERS AHE AR KRT19 33k 452 A7, KRT19 & 4 v 4
o AR TR E Y DRI 2 1k O T T A i
FIH KRT19, 5204 T ABC Z % A A0 RS 14 28 067, (i 75 e
2T 25 9 SN SR T ALY 25 ROV F R A AT
Wi T2

EMT S48 | R 40 i 28 750 17 [) Jc 200 Jfd o 750 4 A4, 2 i 2
WP, 35 B BE 0 B0, I3RS TR I R R RE 1. IR R W
EMT ] I e 20 i e VAR AT, 35 4R 28 TP L R % AL 7 T
PP R T L 7 A AR 24 f 3 A A ) R AR
A AR B HA T4 PR 2 B b8 40 AL o 2 B0 A 2
M 25 1, LA IR 2 BB S LR Sk 3900 i | o 5
i 25 W O S 2 B RS T 25 10 R S EMT 47 15 % U Y 1k
R R B, 5 I 40 o, KRT19 2 i 33 200 i 3
3 EMT J {2 28 6 % i 5 Bl R 2 A0 UG R B a9 AR 5,
KRT19 * JiF-98 40 M A A P4 S0 35 HAT e T i e 7 I 4
EMT £ S B Ro iE 2580 10 ALy 7 Tt 254 , o it A vl BB A 7
FRALS 7 5 AR o PR I AR TR 5 1 5 P 9 1 7 25
R IR AT A SN AIE S 16 4 T VS V0T i 8 £ 0 2 Th BB 1)
SR, G5 R B, B PR AL TR S ICAT LA AR AS49/DDP 41 Jifd {2
7% TR HE J7, I L AT 2 e 0 bR 1 . IR
EMT i i 8 B2 (bR e v A8 10 2 b S 40 I 1 6 B 2 1 E - cad-
herin FiA AR R 25 2%, ] 5 40 M bR 54 Vimentin 2 15 1 14
%, AW EB, B EHIEESHONUT LT R R & G
KRT19 gy3&ik, A0 T A549/DDP Zifg = N - cadherin , Vim-
entin & [ 3%, i E - Cadherin 2 [ 23, I HL A s i 41
X _F R IR 1 A 3R 2 Bk O S T B T
KRT1O 84 14 24 M 15 42 5 900 b P i 00 o) EMUT HE R, 0 To oy —
SETRMLE TS, b B2 40 M 40 Jf 1] 5% 32 43 T E - cadherin 43 i
BN, 2 25 20 B 4R I G B 11 N - cadherin , Vimentin 45,
ST T 20 D R L R AN TR A 0 40 4R R LT RS R
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i v MPUBAA7T e T ) SRR, DCTI 40 ) e ) A K O o
2 PR, 2 FEHR IR T S5 R AR A8 410 ) ATl e 988 05T 41 5§ 24

A549/DDP A {25% GBS ANHEA, 482 =5 IOURA BT S, nT

AESTHUp | 22 25 11 KRT19 HM QA R LB, RAS S

EMT {13 gl Rk i , 845 b8 40 B i 256 56 . Ao 2 1

PR E T ST 3 17 FH = R AR , (FL rh 245 52 05/ ) 22

FT IR, Ho o LA it — B 1

&% 3k
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ZVAFEZ JAK2 - STAT3 (£ 5358 1%
ErFaNEFRANERELZ B RI1ER

R\ E e R At R B S ke HT IR
(L L B 2 2 HERREE 2, WL BT 430065 2. Wi b BE 25 K2 25 5230 % L b 2R3 430065 ;
3. WL 2 SR ARG WL BT 430065 4. 1L R 25k R B (e HER2 L L 5RO 430065 ;
5. Wi TP 2 ke B 2 B 1L BRI 430065)

WE. B¢ KT A2 AT Janus & & B8 R BRI EF 2 (Janus kinase 2, JAK2) /12 5 4 3 F Ao 45 8 7% F 3 (signal
transducer and activator of trans cription 3,STAT3) 1% 5 i# ¥4 7 / AT & % ( prenatal stress,PS) F R ML F PR, 7
% H%SD B R 32 R, MY A TG RM BAM A HmM(18.9 g ke ) A FELMA(L. 4 mg - kg™'), A8
R RE GBI A R4 RN 1R T TR 42 8 8k (chronic unpredictable mild stress, CUMS) # 5 PS 2 %
BERL 3B I AT A R IEAE PS B R AER  BEEE %, 95 B 55 35 (enzyme linked immunosorbent assay , ELISA ) 4] fo 7 43 i
Ji sk % (glucocorticoids , GC) #v e 7 W 4K ik % 4 (thyroxine 4,T4) A& ; F AM — 4740 (hematoxylin eosin, HE) # &, YL 55 A% 15
18 d(E18) \th A % R (PO) . h 4 21 d(P21) F KAWL & T AL 97 5 A8 -F KAL M B E B A& K B T % 4k (epider-
mal growth factor receptor, EGFR) & & % ik ; & & %.9% ¥ it % ( Western blot, WB) #-| F A% M f£ 28 22 EGFR.JAK2/STAT3
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