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REEH

ATRA 1{2i# DDP X fhifRIEHAE AS49 BATIERM
£ B9 2%

TZH KEXR®

kA% R

F OEAM

(WWARERREAZY S EARERALRE, WREEER BB AT, reg 250062)

mE

it 4 R X 4t F B (all-trans retinoic acid, ATRA)*})I 44(cisplatin, DDP)#7 4! i % 7 4

FOAR(AS49) 38T 4 B A L. RA W FRBR9 L EEZMTT). EFHRAZTHEERIRS
B4k BRI (QRT-PCR) VA ZUA X 40 i K42 DDP. ATRA & FZ#T/E A549 BT £ B 4% TR -ZIK -B
(retinoic acid receptor B, RARB) mRNA. & =#7#]%& & Survivin mRNA #93 FH L. 4% &% DDP
st A549 A Fp4l4E A, BEH F4& MM, ATRA 4 F 0.4 mmol/L #7#I4 A 7R8A B, ATRA ii %)
0.4 mmol/L & £ R A8, 4|4 A %, B 27 BR#MME. qRT-PCR 4 R 2% DDP 42 RARP
mRNA & Survivin mRNA 3 4{%. ATRA 2 RARP mRNA 340, % Survivin mRNA M1 B84/ 25
2043 % @ 41 RARP mRNA [&%, # DDP 22 RARP mRNA 42 &, # Survivin mRNA #&{&. AX4%
RETFHRASAH ML A BAATRPREE. ATRA LA RARP H T Survivin, 3 F A549 14

78R, 1L DDP LT HEA .
KA

VT RVE 2 5 5 ROE 4E F 2R i n ATRA 7]
CL5 5 25 i Jed 40 B ) 70 AL FDR 202, 45551 2 ATRA
1 DNA #th A0 TT 29V BIBC& B A, 39 40 Bt 4k
T2 BURE R I3 m. 9, DDP 23/
fitifE (non-small cell lung cancer, NSCLC)#A77 F DNA
BT 292 —, HRERIADNAT)RE, FHIEDNA
HHl, SBUBMMIET. A< SL50 0% FH it B 40 Mk
A549 KT B, BRI EEFK) ATRA XF A549 41
X858 (1) 520, W% ATRA 7554 B DDP % 5 A549
0 B A T A VE R R L.

1 RIS AE®%

1.1 ##

111 28%A  JR4MEEBS) N IYEH AR
i B A Hyclone 23 7] 7= &; ATRA(100 mmol/L, F
KB DMSO Ficiil). DDP. RPMI-1640 ¥4, F
£k PBS, ¥4 3% E Gibeo A A= i LAREBEBLE,
& Amresco AF|FE M HEE. BEE, MLERE
MEAR A RAFF=&; DMSO. MTT(5 mg/L,
Fi pH 7.2 (¥ PBS Ei#l), 4 Sigma 22 5 7= f; & RNA
REGAFIRNAIso Reagent, RT-PCRiA )&, A TaKaRa
/A7 fh; Annexin V-FITC/PI & &, A% E BD A

4 A YE R I0T4A; JE/N40 it RARB; Survivin

Gl

1.12 @iz s55ikitans. AIRE A549
MR B LR E R AR ST R, B
7E4 10% FBS ] RPMI-1640(5 L- A& BHR 0.272 ¢/L,
HHEE 100 U/ml, 55 % 100 UmDIEFEH, BT 37C.
50 ml/L CO, MR fE IR T 837, FFA & 2.5 g/l
BEEAsHL. R, FH., AR
JF F52% . Survivin mRNA. RARB mRNA 5[4
H BN AR RIFER, SIFFILE L.

1.2 B
1.2.1 MTT &R RE ¥R AT AS549 tmfie g s
&3 ) L HCtH H0HA A K 34 40 B ) Rl 4 B B v

1x10° A /ml, FH7E 96 FLAR, BEFLINAHAE 1x10% 4,
WA EMMEA. DMSO X4, ATRA 41(0.1 mmol/L.
0.2 mmol/L. 0.4 mmol/L.. 0.8 mmol/L. 1.6 mmol/L.
3.2 mmol/L. 6.4 mmol/L. 12.8 mmol/L). DDP
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Table 1 The sequences of primers

Sense primers

Anti-sense primers

Survivin
RARB
B actin

AGA CAT CTG GAG GCT CAT TGC
CCA TCG CAG ACC AAA TTA CCC
CAC TCT TCC AGC CTT CCT TCC

CTG GAG GTT CTG GAG GGT TTC
TGT GTC ATC CAT TTC CAA AGG C
AGG TCT TTG CGG ATG TCC AC

24(0.5mg/L~ 1.0mg/L. 2.0mg/L. 4.0mg/L. 8.0
mg/L. 16.0mg/L. 32.0mg/L. 64.0mg/L) k4 H
2541 (ATRA 0.8 mmol/L, DDP 8.0 mg/L),f41 6 £ 7L,
F37°C. 50 ml/L CO, WG EHEFHPREFR.
KE5% 24 h J5 N MTT(5 mg/ml)20 pl, 4435354 h 5
Fr 135, 0 DMSO %8 150 wl F7E ik 28 L3Rk
5 min, 45 MYR RS EMEE, FIEEARUTE 490 nm
BKWEBGE ACKT AALIAE), EKMHI2(%)
=1-(SEIR 4 A 1H / X B4 A E)x100% .

1.2.2 SYBR green %A &t & & PCR A4 Survivin
mRNA. RARB mRNA R A KFE  BUHEAE KA
M B 1105 4> /ml 8925 SR T 25 om? 55 3R
o, MR 5 ml. MAENGEEE, SLK4H )
H\ ATRA. DDP # ATRA+DDP, 1§ ATRA R
#3(0.1 umol/L. 0.4 umol/L. 1.6 umol/L. 6.4 umol/L);
DDP & %(0.5 mg/L. 2.0 mg/L. 8.0 mg/L.
32.0 mg/L); BXA FZHA 4K A (ATRA 0.8 pmol/L,
DDP 8.0 mg/L). & HMNBAAMAEFAF, DMSO
X4 N ins5 & DMSO % 7. F 24 h J5H4k. PBS
e, ATFHME RNA FIRE.

123 @ILERNAGRBRB M EREME  $LHBRE
B B3 43 BB BN B 21 55 S0 25 40 P 5L RN, -70°C
TRI7ARH . BUE B RNA % 5 B4 ok Bl
SE Aggo 1 Aggy IR E LUAE, #00 RNA JR &, FHEA
X, RNA % B (ug/pl) = (A,ox40x FBEAEH0/1 000, #
H RNA fIiRE.

1.2.4 #4% 73 AU 2 5 SR 20 41 R FY) s
RNA 1 ug, {# /i TaKaRa DRRO37A K FIRF &, %
BEERHBITREZRN. RNAERA: Total
RNA 1 pg, 5xPrimeScript Buffer 4 pl, PrimeScript RT
Enzyme Mix I 1 pl, Oligo dT Primer 1 pl, RNase Free
dH,0 #M% 20 pl. [RNVZ$h: 37°C 15 min, 85°C 5 s.
F=#) cDNA 73 )5 -20° CIRFFAFH -

125 ZW#EAZEPCR  HHIERASLK
£H 40 U ) cDNA #5i4R 2 pl, {# F TaKaRa DRRO41A 5
e EIAAE, LRBRIEUW AT PCR RN RN
1A% 4: DNA #4% 2 ul, SYBR Premix Ex Taq 10 pl,
PCR Forward Primer 0.4 pl, PCR Reverse Primer
0.4 ul, ROX Reference Dye 0.4 pl, ‘K& R /KA E

20 Wle RMBHCh: FAEE 95°C 30 s, PCR KM 95°C
5s, 60C 31 s, 3£ 40 MEH . DAAIMELAR i PCR
RINVEVE RS T, DA NG [#7) PCR & N 1E
A B BRI
1.2.6 FITC-Annexin V/PI jE#0 AS549 mfie A%
Bt H5 A K A0 BT A0S L 1x10° A /ml {85 B B
T 25 cm? B FR A, SRR E Y 5 ml. 40 Ml RE
J&, SEH4H 5 BN\ ATRA. DDP #l ATRA+DDP, H
H ATRA 229K FE 4 1.6 umol/L; DDP &K & 4 8.0 mg/L;
B A 2940 ATRA 29Kk E 5 0.8 pmol/L. DDP 4
WA 40 mg/L. 2 EX AN IEMRF]. DMSO
xR R NS5 DMSO %7, 4k4k855F 12 h. R)E
5EH 0.25% JRE B ER WAL, SRR R, AR
750 40 L ) 25 BE R 5% 105~1x10° 4™ /ml. BY 1 ml 40 ff0
F PBS B0 k%%, 1 000 r/min, 4°C 2.0 10 min 3£ 2
R, 3F LG KA RERFET 500 ul 48 %M.
JIA 10 ul Annexin V-FITC #15 pl PI, 242185, Bt
FEIR RNV 15 min, SR B AGRI, AR
10 000 4H M. XY Annexin V-FITC/PI 3% 7] B
NABFAFEA 10 000 NP IEFE 4. 5 HIH
o, BRI TS, ZETS4 AT RO ERH .
1.3 FitFabE

KA KA SPSS16.0 4347 . LR HEI LU
x+s Rono BHE R B E 7 2 507 LA KX Pearson A
KM BT, P<0.05 AERERITFE X,

2 %R
2.1 DDP ¥ A549 4 4 3] 89 1E B

Hz= [t 41H E, DDP LA 0.5~64.0 mg/L #KE
AbFE A549 #1124 h, A I A549 40 IS FEER],
I EFIERKIiTE r=0.963, P<0.01. BE& 4 kbHE
AS549 4111 24 h, HANHIZ 5 DDP &4 16.0 mg/L
TR ZH A AH 24(P=0.815); DMSO XA 5% H
X R TG 23 22 R (P=0.774)
2.2 ATRA X} A549 404 13 #1891 A

B 5t MAM L, ATRA LA 0.1~0.4 pmol/L ¥
FERNEE AS549 40 24 h, MEHIMTE/ERRAK, 524
ATRA K L F+3)]0.8~12.8 umol/L B}, F14 5858 /¢
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Fig.1 Inhibition rate of DDP to A549 cells
*P<0.05 vs control group; © P=0.815 vs DDP(16.0 mg/L) group;
#P=0.774 vs control group.

FH B 358, MiE 2558kt r=0.876, P=0.004.
BXA 2541 Ab 72 AS49 41 /i 24 h, HAPHIZE 5 ATRA
VR EEA 12.8 pmol/L ¥k B 44 I % AH 24 (P=0.332),
DMSO 5t Fé4H 578 [ 4 B4 TG (2. 35 1 % 57 (P=0.650) «
2.3 RARP mRNA FRiEKFET{L

B2 gyt 44 DDP 0.5 mg/L 41 UL % DDP
2.0 mg/L Kb FE A549 405 24 h 5, RARB mRNA % 3%
BT B21k(P=0.804, P=0.114), 1f DDP 8.0 mg/L
4 LA & DDP 32.0 mg/L &b 3 A549 41 24 h J5, RARB
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Fig.2 Inhibition rate of ATRA to A549 cells
*P<0.05 vs control group; 4 P=0.332; *P=0.650 vs control group.
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Fig.3 Relative quantity of RARP mRNA expression
*P<0.05 vs control group; 4 P>0.05 vs control group; *P=0.955 vs

control group.

mRNA #FE D ERMK, (NATENHEA RARD
mRNA F3 2 1/10 LLF (P=0.008, P=0.004); 5%
0 B 41AH H ATRA 0.1 pmol/L ZHAC3E AS49 41 24 h
J&, RARP mRNA # 3 T ¥ B4k (P=0.792), T
ATRA 0.4 pmol/L+ 1.6 pmol/L. 6.4 umol/L 4 RARp
mRNA #3388 bF, s nik = a4 4 1%
PLE; BXA 2440 % DDP 8.0 mg/L 44 RARB mRNA
R EIRE 450U EP<0.05), BARKTTAXEA
RARP mRNA ¥ &, {2 006 8 2 2 7 (P=0.068) .
DMSO X} 4 5245 5 %) B4 TG B3 P 7% 7 (P=0.955)
2.4 Survivin mRNA Fi&KFELL

523 (%) B 4141 L DDP 0.5 mg/L 41 4bFE A549
ZH 1 24 h 5, Survivin mRNA #5380 B3 b (P=
0.388), 1 DDP 2.0 mg/L 41. DDP 8.0 mg/L 41 VA &%
DDP 32.0 mg/L 432 A549 4/ 24 h 5, Survivin
mRNA #3378 B3 FK(P<0.05); 5% A% 41T
ATRA 0.1 umol/L #H 4t 7 A549 4/ 24 h f&, Survivin
mRNA #3% ER M #(P=0.018), ATRA 0.4 umol/L
ZHALFE A549 41/ 24 h J5, Survivin mRNA #% 80
B B484k(P=0.363), T ATRA 1.6 umol/L. 6.4 umol/L
“H Survivin mRNA #3% &2 B & T [#(P<0.05); Bx& H
254 Survivin mRNA B HAR L &3 T F#(P<0.05), 7
BHM&I/EA 5 DDP 32.0 mg/L AKX FEERE =
5 (P=0.780). DMSO XA 5% Ax AL E#
ﬁ%ﬁ‘-@—o 426).

2.5 HRAEAIN AS49 AR EATE

ATRA. DDP KEXE FZ 40 Zb 3 A549 40f4 12 h
J&, Wi kA 24 4L B A A 2 A SR T
R B R (P<0.05).

3 itig
FEHINSCLC UF ARV A E, HEHEAGEY)

Relative quantity of expression

S

Fig.4 Relative quantity of Survivin mRNA expression
*P<0.05 vs control group;  P>0.05 vs control group; *P=0.426 vs
control group.
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Fig.5 Flow cytometry
A: control group; B: DMSO control group; C: ATRA group; D: DDP group; E: combined treatment group. *P<0.05 vs control group;

#P=0.426 vs control group.

BRFINSCLC W LABK &7 A EMGZ A RIT A EEF
Bt. % 80% i NSCLC B&MisH B @iy, &
KREARYE, BEWIT REEEMIGIT HEY. DDP
= BT T Bk S A e Y . CAWRIE
5z, DDP 5 40 it A BAAESS 7 254, ‘B 7] FHAL DNA
H#), NS4 MET:, DDP MFRIEH 5 HiE
SARETAERX. BEEMNEFHALAMFEENESK
BANRKRFFRZY, I REREFRIITERE
R r®, F—EBE LK EENETY, 5
VG E— A M IRK A RENIRE L —.
FHBUEDEEEERFRORAIANLE
FRAIRTAEY), R A AR e TR R T 2
HEYETEYE . BUIGTRI, ATRA X 55 s 41 i B
H BTN EIE W, 4 IR AL K b, RS
SR MET-®, ATRA XTI, EiE
AU SCHRRIE HR B, fEBURIK A ATRA A3 it if i
AS549 40 Bl A AT HIEINY, EHATHIHED T ATRA
BURMIZE R RIETE . HER AS49 TTREXS ATRA A
UK, BATMER S REERTX— .
Survivin J& T8 T-#01%) 2 H (inhibitor of apopto-
sis protein, I-AP) & & Brifr R LA Th RE B s R T
IR T, B2 MEFR IAPs . Survivin BF
sl T, (R, S5 RNARELS

RNEENE TAg T TOFaie wanLh

FKIET R ERIIEILALR, LR MBI A A
L ARFR LR RSN, (BILFZEFTA A 4
R A EKFERFRIED, Survivin 2K EH W&
FrRMRIENR S, HRESHRAEAREIMEX, &
G/M B AT ERERE, S5MRARRE. F453
JeJibged (Rt AL, 5 R I R AR R R TI R 2 1)
F%. AWF5TH ATRA 1.6 pmol/L. 6.4 pmol/L 4
Survivin mRNA#% 3% & 8 & T F%(P<0.05), 2/RATRA
A A 38 i AN T3 3 R Survivin 2L, MTT{R
BEAT R T, T A B B AR, A TTAE 4 A i
% B —E B

FRBF TR I, ATRAFIHAth 4310 155 S A a T
R4 P REEA BRI H AT RI I1EF , (H2 ATRA
{233 DNA #5147 (1) g 40 8 T Ll B B A+
TERE, WA SR Y IR e o R N A R ST AR BRI
Tk A K6, AR KI/NFE ATRA 24 h B
A549 AR HIER A R, 3 B2 ATRAWRE A
0.1 pmol/L it Z A {23 Survivin RIEHIVER, BAHL
HIARPE. {24 ATRA WFIAF 0.4 pmol/L K& B &k
FERT, fEFFUEXT AS49 41 bk = £ B B R HIfERA, B
BRI, 3FH2% ATRA 1 DDP B4 5 A I,
A549 AR R B ERE, A H BN RS
N, HAL I AT RE IE R R AS49 41 f7E ATRAfEFI T

LI (ARSI RARD A0 L W AT



T ATRA {23 DDP Xt fifi B 4110 A549 V8 T-4E FMLHI I 55 901

{3 FE K] Survivin I8 T, JEME AS49 M BT
Jiied 25 ik A3 =, AT 54K T DDP X A549 41 fig
FIAGER. FEAHRIANL ATRA AT
NSCLC KI8T YEFIANEE &, {H ATRA F1 DNA #if5tE
16I7 254)(DDPYBX A H F, A1 RESS {2 3 18 iINSCLCX}
DDP J54byr 25 st . 25 ERTR, RBT50IA AN
T30 ATRA BXA 4 i #5:2 254) DDP A AT LAYR
i DDP #2515 Fi 57 &, wi/> DDP #EI/EH, AT
151 A549 41 ffa % DDP {67 IS, A2 ELS N
1697 NSCLC A4t 523 K3
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Study on the Mechanism about ATRA to Promote the Apoptosis of DDP
on Lung Adenocarcinoma A549

Yun-Na Ning, Wei-Dong Zhang*, Yue-Ying Zhang, Qing Jia, Zhao-Peng Wang
(Key Laboratory for Modern Medicine and Technology of ShanDong Province, Institute of Basic Medicine Shangdong Academy of
Medical Sciences, Jinan 250062, China)

Abstract To discuss the effect of all-trans retinoic acid (ATRA) on the cisplatin (DDP) induced lung
adenocarcinoma cell line (A549) apoptosis and its mechanism. Using methyl thiazolyl tetrazolium salt assay (MTT),
real-time quantitative reverse transcription polymerase chain reaction (QRT-PCR) and flow cytometry to detect the
A549 apoptosis rate, the transcription level of retinoic acid receptor f (RARB) mRNA and the transcription level of
inhibitor of apoptosis protein Survivin mRNA. The results showed that DDP had inhibition effect on A549 in a dose-
dependent way. When ATRA was less than 0.4 pmol/L, the inhibition effect was not obvious, but when it up to
0.4 pmol/L or higher concentrations, the inhibition effect was significantly in a dose-dependent way. The qRT-PCR
results showed that the expression of RARP mRNA and Survivin mRNA all decreased in the DDP groups. In ATRA
groups the expression of RARP mRNA increased, while the expression of Survivin mRNA decreased. In Combined
treatment groups, the expression of RARP mRNA was lower than that in the Control groups but higher than that in
the DDP groups. And when it comes to Survivin mRNA, it decreased both in Control groups and DDP groups. The
flow cytometry results showed that the apoptosis rate in combined treatment groups were higher than that in single
drug groups. In conclusion, the ATRA could promote the expression of RARP while inhibited the expression of
Survivin. Through such means, ATRA could increase the chemosensitivity of A549 and strengthen the role of DDP
chemotherapy.

Key words all-trans retinoic acid; cisplatin; non small cell lung; RARP; Survivin
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