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HE Bf) NEBEZRASTESRAE@IE HI1975 A Ko #8523 5 RN
FEAER B ST ReALE] . FiE 2 MTT B Aenl ¥ 4 % (1 ~100 nmol/L) . F 3 # (0.1 ~20 umol/L) A %
B BEATF T H1975 am e sg s e Fp R A5 A s A X s e R 2% & % (10 nmol/L) . F 4% R (1 pmol/L) A
A 2 3F H1975 2a i A T 49 % »@ ; Western blot #m) 3 5k A 25 3 B8 48 25 x4 £k & K B F 24k (epider-
mal growth factor receptor ,EGFR) Met 1z 5 i@ % ARk R G Rih ) Fvm, R MITERE T, FEH
R EARIE S pmol/L & JLE| Lk H1975 e A K a4 R4 R ;32 & 7 5 FERRIKEA G, T B 475 M
Bty Ak, AXMRERE R, EEARS TSR TG G0 H =5 4(61.64 £5.61) %, ¥
BHTHEREERN(18.34 £3.42)% e LM FEH R (7.32 £1.08)%, 2 F A4t F &L (P <
0.01)., Western blot R 2.7 ,% & X K& 5 EH A 2 F A H1975 @ je p-EGFR . p-Met | B ik 1L &
B % B (p-Akt) BERRALE S H E M F A RE G (p-mTOR) R a Rk, &t ¥%EIRESFEHFAT
& Fph) H1975 tm e 64 38 25, 4248 b 5 20 IR T 5 B 3 AP 95 76 M e L) T 4k 5 LT EGFR - &% 85 BEILEE - 3
# B (PIBK ) /AKt 125 8% %,
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Effect of Bufalin Combined Gefitinib on Lung Cancer H1975 Cells and Its Mechanisms Research
KANG Xiao-hong, GONG Ya-bin, WANG Li-fang, WANG Zhong-qi, DENG Hai-bin, ZHAO Xiao-
zhen, WU Ji, and XU Zhen-ye Department of Oncology, Longhua Hospital Affiliated to Shanghai Uni
versity of Traditional Chinese Medicine, Shanghai (200032 ), China

ABSTRACT Objective To observe the effect of bufalin combined Gefitinib on lung cancer H1975
cells, and to explore its potential mechanisms for anti-tumor. Methods The cytostatic effects of bufalin
(1 -100 nmol/lL), gefitinib (0.1 —20 wmol/L), and bufalin plus gefitinib on H1975 cells were evaluated by
MTT assay. Their effects on apoptosis of H1975 cells were determined by flow cytometry (FCM). Their
effects on expressions of epidermal growth factor receptor (EGFR) and Met signal pathway related pro-
teins in H1975 cells were detected by Western blot. Results Results of MTT assay showed that gefitinib
over 5 umol/L could inhibit H1975 cells. But combined therapy of bufalin and gefitinib could potently inhibit
the growth of H1975 cells. Results of FCM showed the apoptotic rate was 61.64% +5.61% in the bufalin
plus gefitinib group, obviously higher than that of the bufalin group (18.34% +3.42% ) and the gefitinib
group (7.32% +1.08% ), showing statistical difference (P <0.01). Results of Western blot showed the
protein expressions of p-EGFR, p-Met, p-Akt, and p-mTOR in H1975 cells could be markedly down-regu-
lated by bufalin plus gefitinib. Conclusions  Combination of bufalin and gefitinib potently inhibited the
growth of H1975 cells, and induced cell apoptosis. The potential mechanism for anti-tumor might be in-
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volved in blocking EGFR-PI3k/Akt pathway.
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2 B K ] T % 1K (epidermal growth factor
receptor , EGFR) & 45 20 M 4 57 | 1M %8 25 10 S 5% #%
)RR . TEZ FOBPE MR b, W R L3 EGFR R
WK, B EGFR B R 43 ¥ 8 ) R 97 1Y 32 S50 )
o BB —ARRT I 3R R A A DR 52 AR i 2 R K it 000 1)
7 ( EGFR tyrosine kinase inhibitors, EGFR-TKIs )
HARRE A IE & e X T EGFR 587428 i) i i 8 & A
BRI TR RS T 25 0 7 A R R T
FOI PRI o XTI, H A R i B2 A 26 I7 B
R, JF % B id EGFR-TKIs i 25 B IR IT 7 R 2Bk
MIBIFFE IR AL o WETE R rh 2 WETR AR Je 1) 32 238 P A
G 2, F2 T 24 A 0 R SR R S A B R
gro BUARZY BEAE 5¢ & B 2 A B 3 09 B MR I
PE2% I8 2857 R RE T ¥ % EGFR-TKIs it 2, H A
AR DA KARIE . AP EE R RIS S B
Jext EGFR-TKIs T 24 ifi i 20 fifs H1975 1458 Y 52 il
PRIT LT BB A I PILA

MHETTE

1 259 AR s ¥ R (Bufaling 46 >
99% ,MFCD 00056525) ., —_H J£ ik (DMSO) P4
FAMEE (MTT) « 3¢ Sigma 22 w5 7 AE B JE (Ge-
fitinib, CAS:184475 -35 -2) . 3 [H Selleck A H],
W R K ZEERCARL 10 mmol/L ff# ik, —20 C
A7, 7 AER )2 I DMSO it i 20 mmol/L fif 75 i,
-20 CIRfF. T ANFK KA K+ (recombinant
human epidermal growth factor, hEGF): 3
Peprotech /A 7] ; RPMI-1640 15 5 . ¢ [ Hyclony
Al A ITE (FBS) : 26[E GIBCO 4 ] ; Annexin
V-FITC/PI i T- #6177 & . 5¢ & BD A 7] ; Western
blot fi #7114 EGFR,p-EGFR (pY1068) . Met . p-Met
(pY1349): 2% [# Epitomics 2\ #l; & 1 i B
(Akt) .p-Akt(Serd73) .IiFLsh ¥ & iH%E RLEH
( mammalian target of rapmycin, mTOR ).
p-mTOR(Ser2448) . 3 [H CST v Hl. FEAUGA
JFi G (SW-CJ-2D) « J N ik 8 7] 9O0E &
EHEE (DMIB000B ) : 1% [E Leica /4 H]; CO, KiF=4H
(MCO-20AIC) : H A SANYO 2% H]; Eg 51X ( Spec-
tra Max M5): &[E MD 723w ; i =X 4 i {X ( FACS-
Verse): % [E BD 2 wl; & X /& ¥ % & Ol

(5430R) : f&[= Eppendorf 23w ; £ [ )5t At Uk J2 v &%
#HE .2 E Bio-Rad ¥,

2 ik

2.1 H MRS N MR R 4 L Bk H1975
(EGFR exon 20 T790M-L858R) Ity T2 [ ¥ Fh {17
H.0(American Type Culture Collection,ATCC) .,
FH 10% JiG 4 1L i K 100 U/mL ¥, 5 55 & 1Y
RPMI-1640}%555:, B T 37 °C .5% CO, M I3 & (1)
Be3Rmtvh o G 3R 1 0. 25% B H I AL 18

2.2 MTT Jeta il Mg 4 i i v U 5k
K1 H1975 4iiff1,1 000 r/min &5.0> 5 min, 3%
TR, ARG FRMTTAT i A M B . P I 240 e 5o
HHBUS B R BE S 3 x 10* /N4 Hf/mL 1) 4 i B
W, 2R T 96 fLH, 4L 100 pb, B FEEFRM R 3%,
24 h J55ral4 TiEREER (1 ~100 nmollL) \FH AR 2
(0.1 ~20 pmol/lL) W55 R (10 nmol/L) fin & JE &
JE(1 pmol/lL) Bk & T8, AWk E R E 5 A& 1L,
72 hig, HfLINA 20 uk MTT(5 mg/mL) , 75 4 1 55
FFAP kSRR, 4 h 532 g, BFLIA 150 pL
DMSO, #i& % J5 B Hi bR LT 490 nm Ab i 5E 45 FL 1Y
WG (OD fH) » AMEAFIE R (%) = (424541 OD ¥
{8 - FZEFL OD {8 /(XF B4 4 fifs OD {8 - &L
OD 1) x100% .

2.3 WM ARG A T O R K
1 H1975 4 fitg, 350 T 24 FLAR P M55 24 h,
5 1%FBS () RPMI-1640 55% 12 h ffi 40 a7l 254k
S FHWERE R (10 nmol/L, AR5 MTT 52 55 7 1% 19 51
i) H AR e (1 pmollL) K 258G T8 72 h, 3f
WS FIXT R, R TR & EDTA 1Y JBE il
1,800 r/min .5 min, PBS V&% 2 #, ] An-
nexin V-FITC/PI 8 T4 I3 550 & 4G I, L 1R 25 B 4%
ULEH BT, 40 M 98 T 1% B0 H Cell Quest {4
1750 #r o

2.4 Western blot £l EGFR . Met {55 5 il
BEA LR £ E W Western blot J7 i K il
H1975 4ii il F EGFR. p-EGFR. Met . p-Met , Akt
p-Akt mTOR } p-mTOR & [ ik, 20 il 4 Fh T
6 LA, H AL SR 24 h, N ABE®E R (10 nmol/lL) .
FHAER R (1 pmolllL) XM 258G T 24 h, Jfikss
XHHRAL . A hEGF #1330 min, 7 L3, HHIA K
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PBS #hk 3 W, AR FI 2L W, K E234f# 1 h,4 C
12 000 r/min &5.0> 15 min, B3, 3 BCA 237t
F G A 50 pg 5 A Ti7E SDS-PAGE Hijk
IYES TR 2 PVDF I | ,5% B IS ks % iR &)
M2 h,—4i4 Citi , TBST YR 3 K, A ZHi =i
WEE 2 h, TBST K 3 Ik, A ECL Z g = X
LB, KR4, L GAPDH EHIERX NN S
R 1 FHE IS UG o3 B 5 A A B s 2l IR BE AL

2.5 it ng LRELHERE 3K, A
SPSS 18. 0 Gt 3 {4 4T GeiH2% 43t , 1 3 BTk
X +s K RARE R I 22501, P <0.05 %S A
Giiter i Lo

s

A

R

1 &2 H1975 A LR (B 1) MTT 45
RE/R,1~100 nmol/lL ¥ # ZAEH T H1975 41/
72 h, B W EE 3G, X HA1975 4 Jif A= < 4 i
P AN T 184 58, 2= B30 1 e B (ICs, ) 1 (20. 59 =
2.07) nmol/L, MFHIEF W E KL 5 pmol/L B
A WLEILX H1975 4B K sl 4E L 3 ICs, o~
(9.03 +£1.54) pumol/L;H#JEEJE (1 umol/l)
558 R (10 nmol/lL) 85 J5, H1975 4i il A4 K 1
W] R A

2 FYLH1975 QTR (K 2)  2991ER
T H1975 4iijifd 72h J5 , )% Annexin V/PI XG4 i,
T LA A U R T O, A5 R BOR, R IE R R
(10 nmol/L) 40 -5 (18.34 +3.42) % , H. 1]
HAEE 8 (1 wmol/L) 40 Jid # 1= %y (7.32
1.08)%, Wi 25 & F J5 4 L 8 1= %k (61.64
5.61)% , SH AR e s 5 R Lhig, A gs 1o
o EREHN(P <0.01)

3 &4 H1975 il EGFR Met {5 =5 18 J&AH 6
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W SERRA L, P <0.01; 5SHAEF A LE,
AP <0.01

1 &4 H1975 20 fubb s b 5%

EAFRKILK(EIZ)  WEHR MRS HZXTEGFR.,
Met Akt . mTOR % 11 38 JoHH B 52 i, {H A] AN [W] 72
4 p-EGFR .p-Met .p-Akt .p-mTOR & [ %35,

A 10* B 10* C 10¢ D 10¢
109 10° 10° 10°
T 102 T 102 & 102 T 102
10 10| 101 10"
(T e T e e U T O e
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M2l

1A RS IR R4 ;B 5 hEGF 41;C i dEE e 41:D i
FHRAE NRS AN, SEHFRALE, P <0.05, " P <
0.01; 5 ¥ R4l b4k, 4P <0. 01

B3 441 H1975 4iffi EGFR Met {55 i@ %

FHORHR F 20k LR
T it

I 2 A IR AE T A e (R PR b, HeH 2 85%
RAE/N i o AT AR B, AN R 25 50 % 11 it
95 FE A AE SR L P EGFR 28745, 33 3 fi 2 440 it 45
TR EGFR #7934 F1 4= 77, N UL, EGFR-TKIs
ot 33k B4 b JRd A AR B4 0 R R . ELT B
VAR R IR BB e 1 N &% EGFR-TKIs
PR 255 WEST S BR, i 25 WL B4 3 EGFR-
T790M —IRZEA5F c-Met §14 , Horh 25 50% 1 H %
i 245 5 76 F EGFR-T790M — ik 2225°) | c-Met J§
FE R A 5 ErbB3 - WEESEEULEE - 3 U EAE
H ¥ ff B ( phosphoinositide 3-kinase/protein ki-
nase B ,PI3K/AKt) 53 [ A BTG | W off 6 200
GEST R 1 EGFRAE 38 5, 4k 2 34 5 M AE A7, 3 3K
EGFR-TKIs fiif 25'7), T790M %75 # fil T EGFR &5
ATP Wy2EA1 T, 080 T EGFR 5 EGFR-TKIs 454,

5 7 PIBK/AKt/mTOR 45:(5 5l i i Hr2eihfh, &
# EGFR-TKIs fiif2hfy/=2E"® . 4% EGFR ik %e74%,
HATC A & t ARl ¥ M EGFR-TKIs, 41 Afatinib
(BIBW2992) Fil Dacomitinib (PF299804 ) . ‘& fi13@ it
AT 5 EGFR 4545, BT EGFR (7% 1k, X & &
EGFR-T790M R 575 1y i fi 4 M A I & A b o g 1
PE, AR & EGFR-T790M 28745 (1% B 3 i s 28 %%
ARIAYT T2 o (B R R 14— 39 00 e PR 3 6
S5 R W , Afatinib X5 HER S BB e T 24 1Y 3
TG B A SR A SR 10% , FF A R fo i 98 H 3 10
MR U b b, R A Bk B Pk EGFR-TKIs
(WZ4002) LA} EGFR-TKIs B4 PIBK/AKt 111 71 &5
BT B TR PR ) 25 e 2Y , {H X 28 5 R 1)
AT ROAA R THE— VP4, WOl RIa VI B0 & 8
IBIT R TR EGFR-TKIs Ti25 .

WERE R 2 0E e ETRIY B —, AR
SRATHTMRE TG P . BRACHIE ST A BR, 0 7 R ] J ot 2k ks
REIET 2 RN FIRAE S g gy Tl
ik EGFR 754k B PIBK/AKt 155 18 J&% 310 1 v
A s 2 R, 7E FRIE B HE I R AT B A
EGFR-TKIs [z},

EGFR-T790M A5 & Al i 1 EGFR-TKIs i 24511
FEFE, Frlh, AR PL H1975 fifidé 40 i (EGFR
exon 20 T790M-L858R) 52 xf 4, MEEHEHE R |7
R e S 25 B A BT E - . MTT 455 R,
e TE 1 pmol/L (B K259k B ) B, % H1975 4
M AR TC I IR E S IR e S s RS
S, AR AR B S 3 Annexin V-FITC/PI i T 46 i
SRR, HIERRRGES RS, SRM4YAH
B, H1975 i TR B E S . XL R RS
F AT 2540 M H1975 %o 3 65 e PR UL

SRR TERE R G AR R R T RE AR FHAL G, A
55 0 Western blot ¥l EGFR \Met {5 5- i % A
KEHMEE, 45K ER, EEER LA M5
EGFR .Met Akt . mTOR %4 (4 £k JC I B &,
e T Hp-EGFR .p-Met .p-Akt .p-mTOR & 13k,
PR WETE RIS AR e X EGFR-PIBk/AKt {551
PEAIEIEN . EARABIS K AE H1975 4 17
£ Met {97 1L, WE 7 2 o] 3] Met 976 4k (
p-Met) ,{Hi T H1975 4UMI A5 A Met 74, HX 3
J#: Je it 24 i 32 2 5 R EGFR-T790M A K %
A R 00 B 8 S R S SR JE R T b R 4 T g
16 TRHWT EGFR-PI3k/AKt 15538 1 .

S WERE AT AR AT R R H1975 i
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L L B, (2 e A B O T 5 W R MG TR AR
JE BT I 1 AL AT RE 5 BH T EGFR-PI3K/Akt 15
SIS K I, AR EE R BoR, B A X Met
G A IR I8 25 5 R B 75 38 2 BH BT Met {5
SIEOEPA B Met &34 B0 Rk 51 1) EGFR-
TKls i 257 XA 5 e St s st — e

2 % X #
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