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E: BE WEF S5 (TP), s (DDP) &4 Bb sh AN 20 il A549 3¢ st fe ) 6 Hvm, 4K
it TP &4 DDP A& A549 it £ Kegpuhl . F7ik AME 4858 A549 2 TP, DDP ik K KA L 25,
B A549 a4 A TP 41, DDP 48, TP ¥4 DDP 4 (TP+DDP 41 ) R % & *F 40, MTT A 4 ie 3 5d
H oL, Annexin V/PI 37 X, 28 LR 57 28 fLJA T, Western blot # 2 fo ¥ p—AKT #= p—ERK1/2 b kak
L5 TP 4L, DDP A% TP+DDP 4 2m R334 5 47 % (91.0+3.6) %, (84.3+5.0) % F= (70.3+4.2) %,
TP+DDP 2869 40358 &5 DDP 40kdk, Z7FA %5 EL (P <0.05), TP+DDP 44&F DDP 41 ; R 2mje
A& TP A A = F AR ¥, TP+DDP 448 =% 5 DDP k4, £ A %iH5F &L (P <0.05); DDP
ampg P p—AKT. p—ERK1/2 & & &ZAMAK, TP B4 DDP A+ p—AKT. p—ERKI1/2 #9%& & £k 5 DDP 41
i, £5A 4% FE L (P<0.05), TP+DDP 48T DDP 41, £ TP 5 DDP B4 25 73 5% DDP #947
H3G g ARt A AR A, AR T AR S T AKT 69 &k A= ERK1/2 & & W BRBR LA £

KR . M4 5 X% ® ; AKT ; ERK1/2
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Effect of tea ployphenols combined with cisplatin on A549 lung
cancer cells and its mechanism

Ruo-shi Wang, Jun Cai
(Department of Traumatology, Wuhan Central Hospital Affiliated to Tongji Medical College, Huazhong
University of Science and Technology, Wuhan, Hubei 430030, China)

Abstract: Objective To study the effect of tea ployphenols (TP), cisplatin (DDP) alone and in combination on
the proliferation and apoptosis ability of human lung carcinoma cell line A549 in vitro and the mechanism. Methods
AS549 cells were treated with 10 pg/ml TP (TP group), 5 pg/ml DDP (DDP group) and 10 pg/ml TP plus 5 pg/ml DDP
(TP+DDP group) respectively, the cells without treatment were used as the blank control group. Cell proliferation was
determined by MTT assay. The morphology of apoptotic cells was observed by Annexin V/PI double staining. Flow
cytometry was used to analyze apoptosis. The expressions of ERK1/2 and p-AKT were detected by Western blot.
Results The cell proliferation rate of the TP, DDP and TP+DDP groups was (91.0 £ 3.6)%, (84.3 = 5.0) % and (70.3 +

4.2)% respectively. The anti-proliferation effect of the TP+DDP group was superior to that of the DDP group (P <
0.05). The results of flow cytometry showed that the apoptotic rate was not obviously changed in the TP group, but
the apoptotic rate in the TP+DDP group was significantly different from that in the DDP group (P < 0.05). Low doses
of TP had no significant apoptosis-promoting effect. Western blot analysis showed that the expressions of ERK1/2 and
p-AKT decreased in the DDP group, which were significantly different from those in the TP+DDP group (P < 0.05).
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Conclusions TP combined with DDP can significantly inhibit the proliferation of A549 cells, induce cell apoptosis,

which may be associated with the reduction of ERK1/2 expression and AKT phosphorylation.

Keywords: cisplatin; tea ployphenols; AKT; ERK1/2
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BE 5 Ly, RPMI-1640 55 57 % e R i X W {25 [
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H 3% [# Invitrogen 23 F], AnnexinV/PI X 4% i 7] & 1
A R YR A RA R, p-AKT. p-ERK1/2,
AKT. ERKI12 Hrimy A £ EH Cell signaling technology
N, HRPARICEDIR 196G HRP FRICH AT R 15G
BT B R KRBT, B.OPUEH HA
AT, S TG AL R, AR
W B IR RS R A, HIKA . AU AL
HHA—ES .
12 A&
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1.1

37°C. 5% ALk CO, 45T, JnA RPMI 1640
RigRdt (% 10% Ja4-iiE ) o, B TR PR,
FrAf K BRAJ, REH LA, JFFR AR X
BB I A2 TR G 8

123  MTT %% 4 g % 58 %R (09 & >R H MTT
2, EEOSECE R AN, SR 96 LR, &4
1L 5 x 10" ARG 3ERD, Bl 100 w1, FEFRF1R -
37°C. 5%CO,, HMIIEFRAERKZE 70%, i HERE
TR ), Bl S N EFL. ZiYMER 24h )5,
TFLIMA 5 o/L MTT 20 w1, 4RZE3555% 4 h, 55900,
AL 150 w1 BURINA DMSO, 7EEWRANT, =
10 min, 7E 570 nm A0 FH B AR 4 25 40 i A% 1 5t
JEMH (ODfH ). AMiffI3 5% = ZbFHZH OD fH / X HR 4
OD A x 100%. FHIELE 3 1K,

124 e en IR TSR ARSI SR R
4l g A, 5 TP 41. DDP 41, TP+DDP 41 I %5 [ %t
HEZH 4 440 LA AL 5 x 10° AN 8200 F 12 FLb, 7
37°C. 5%CO, FFEAA h 4k 2L 1 55 24 h Jm, WO AR 4
Mo, 4°CEL 5min (1500 r/min), FF Fif. 5001
PBS iR AT, B 1 x 10" gk, A
5wl AnnexinV-FITC JFIR%), WA 5wl PLIFIRS], 7F
2 ~ 8CHEEHFE 15 min, KIGEDCIATE, 1 h A
ARG TR, R SR T AT 3 IR

1.2.5  Waestern blot # /| K FH Western blot %5 il
p-ERK1/2. p-AKT & H By AHXT K5, 2% 4 0400
J& , JEEL 4 AN SR 1, WE 4 B NRE )G, B,
RE, LLSOw o/ FLAGRRIE DA, WAL AR, 4510 -
WA 60 mA 50 min. 43ESEE 120 mA 1 min, FFEERE
W %% %2 PVDF B I, A 50 o/L AR08 1y
Wb B 1 h, fnA p-ERK1/2, p-AKT. GAPDH —
o, WEEA 1 1 200, FE4CHKM T E LR, TBST
VR 3 Y, BRK 10 min, TAAHRN Y HRP AR i EdT
HlegG (1 1 1000) 5 HRP ARiCAIEHTR TG (1 ¢

1000), ZEIIFE 2 h, TBST ¥EMR 3 %k, H ECL {1k
K NCHAE BEE AGA R & €5, R Tmage J 302EXT 2
A AT IR BE 43 HT, LA p—AKT . p-ERK1/2 23315
AKT. ERK1/2 Z%af KB F A 2w H B9 8 F1 AR X
ik,
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1.3 SZitEAZE
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MTT 7 : TP 435K (91.0+3.6) %, DDP 41
R FN (84.3 £5.0) %, TP+DDP 4 H N (70.3 +
42) %, 25 AN IR IGH RN 100%, BN E )T
ST, ESAGEE L (F =84.47, P=0.000), TP
2H . DDP %} TP+DDP ZH 4 R UK T 23 AN IR
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0.34) %, DDP 4l G Jd1-% K (18.78£0.62) %, TP

HIBPHT RN (5.85+0.41) %, TP+DDP 41 H7 (26.46 +
0.45) %, SR HNEFT Z0M, ZHRAGKIT¥ES
(F =102.93, P =0.000) ; DDP Z1 il TP+DDP £ S JH 1=
RESEXT A, 4 1SD—+ ik, 2BFA5IF
B X (P <0.05), TP+DDP 20 40 ifi i 7= % 5 T TP 41
(1=8.398, P=0.015), TP #4525 (X BALL I TR 2% H
TGt eFE L (1=5.839, P=0.265), WK 3.
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2.13%
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FLA-H : ANNEXINV APC FLA-H : ANNEXINV APC
25 0T R 2 TP 4

[o7]

o
2.09% 15.9%

Q2
10.1%

Q1
13.46%

FL4-H : ANNEXINV APC FL4-H : ANNEXINV APC

DDP TP+DDP 41

B3 TP. DDP R MEBKRAXT A549 4R T-HIR M

2.3 p-AKT, p-ERK1/2 EARIETHL

23 N BREH p—AKT 25 FAHXS 354 (1.0 £ 0.03 ),
TP 2H M (1.0+0.04), DDP ZH % (0.79 = 0.06 ), TP+DDP
4k (0.68+0.02), LHRKEITZEMT, EZFAGI

S (F=25.12, P=0.000) ; DDP 2 p-AKT & FAH

XA 528 PO IRAL LA, 48 LSD—~ K550, Z2RA 50T
Y (1=-5.422, P =0.005), DDP Z4{%T25 (%I
ZH 5 TP+DDP 4 p—AKT &5 FHAHXS K35 5 25 0 Bt 4H
A, 28 LSD-t fa e, 2 Ageit i L (1 =-15.372,
P =0.000 ), TP+DDP Ik 775 FIXT 4. DLIET 4,
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25 1 XF B p-ERK12 & H M X £ i85 K
(1.0£0.02),TP 41} (0.98 +0.04 ),DDP 41Jy (0.82 =
0.05 ), TP+DDP £H( 0.65 + 0.05 ), R FA K )7 2243 H7
EZRAE SR L (F=35.970, P =0.000); DDP 2
p-ERK1/2 # AN 3RIA 525 FIX B LU AR, 28 LSD—+
K, 290 508 X (1=-5.789, P =0.004 ), DDP
LT XTI 5 28 LSD— K%, TP+DDP 41 p-ERK1/2
FEAMXRA S AXTIRA R, 296511 FE XL
(t=-11.257, P =0.000), TP+DDP £k T2 FAXS B4
L 4,

SEXIRZ] TP4L  DDP 4] TP+DDP 4

P-AKT  —i—— . s 60 kD

ARNT — — — e 35 | ])

44 kD
42 kD

44 kD
42 kD

p—ERK1/2 |

4 TP, DDP R #&BL AT A549 20l p-ERK1/2 &
p-AKT EERIEHIF M

3 it
1185 PR PN VAN i ONiE S T AL 7/ IS R AT S
RN 16% ~ 20%, W H -5 EAZME A TN
P2y 52 7 (B R Ak 2 RIVE TR,
SUEIEZ AR, w8 . ik, Eaamd . e
KB Wi s v, i EASA 25 5 S B0 251
Az, HEITS IR S R B R AE Y, AR AT 24
Yirsete, JFERR AT 25 RO T MR RIS 5L
PG EEAYS

TP VE Ry —FhIC s A I RS2 5, A7
WFFAGE , HA—EmitEiER], DarykZmiE
FHT RS Mg . LR Kl des 40 v 35 S H kA A
=" KBTI, IR R TP EHTT A549 4l R
Ren A T, SRS DDP B AT LI i A549
AR P TR AR T A A 52 B A BRI B
RO LR —Fh A L MEAET R, 7EAniE i T A
W B RIRE R ( Caspase ) SR L AEE HEMME
M, TR I BReoE sn, EIEmRE G 8
( Caspase-8 ) W] il JF A s AATEMERIER, TS
AT IR N KA, IR ERR 2 R 3 ( Caspase=3)
MR T IEIE T R AT, ERAPHH R

fif 7Y Caspase-3, REMS H4%5LH 2 EE L5 52
[[E 4 =

AT AR AT o 3 BB, BGRB8
N B BERA T PATIN B, IR N AR 2R R g
AR T AR

22 34 2 15 AL B B K% (mitogen—activated
protein kinases, MAPKs ) 7E{55- 5% i 72 b i/ FH B
KMEAZ B, BRI A A i R, S
RAE . N AERERE . ST, MAPK (55
T (B A L AT S R T O (ERK1/2). Jun 245
AR (JNK ). p38 & FHFI 2 fL S5 5 I8 15 e 5
(ERKS5) &8, Hrp ERK il BS7EAnAEasE . -4k A
TR AR EEAEN, EAITE BiFHF MEK (1)
YERF ZAms Rt migs "

ERK i # 5 PI3K/AKT i % 77 76 % VI 5 Bk &,
ZHANG %5 " JIFB] ERK W5 AKT il i 22 HAEH,
M % PRI Hela 4000 ERK A9I% 4L, 7 5]E mTOR
(VS , 1T PISK/AKT 5538 % 1 90 AT BH i
JITE mTOR (TG AL, PI3K {5 53 i 1T I8 4 25 1 A 4
MIgHT: . R EEE AR 25 R T
AR AKT, MFREMME B, M EEEENEN,
LA ARG A AR T kA, 7E PBK IFEATT,
AKT KA, NI T 2RIk
WU A A . BETE AR

A K BRAE Bl 40 A549 ., TP 5 DDP Bk
G J5 Al RS 5E DDP AT RN, MTT {40 I 25
SRR DDP A4S J1k (843 £5.0) %, T TP+
DDP A AIIIE 1A (70.3+42) %, ZRALGIT
R, TP ARG R BRI, P TP 5
DDP BX 4 AT B 5 52 55 DDP X 4H Al A549 54758 i 3 i
YER . Fa AR E AT & B, TP X4 T 1E
RUAR, TCREFN, DDP 41 525 (A% B ik, 48
MO T H TV, T TP+DDP ZH 40 T3 & T TP 41,
Ui B TP ] £ F DDP XJ il 41 it AS49 1 25 MEAE .
Western blot #:] AKT F1 ERK1/2 BIBERR ALK - & 30,
DDP 2 5 TP+DDP 41 4 ffd f p—AKT #1 p-ERK1/2 &
HF kR, JF H TP+DDP ZH4i /i tf p—-ERK1/2 Al
p—AKT % 1 £35{% T DDP 4, 1 TP 20 %} p-ERK1/2
F p—AKT [ FRIA B TC U R

ZEA VL EZER, UL DDP Rl il A549 41 it 4%
B, JEE RS RAMEMET, (AR TP X A549 4
(B FE A 2 A I E R, I B 4 R T Je ] s
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Wel, 1 TP 5 DDP Gy FH AN AT foff 4 8 5 32 KR R
%, JHEA g TS R A E, Wi TP 5 DDP BXH
X ERK1/2 F AKT 2 FH B A i 0 il VR FH L B 238 i,
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il AKT F1 ERK1/2 8 AR .
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