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WZE. AT 9 M4 A BR (9—cis RA) 47 %) i B 5% 2m I A2 3§74 B i 5 A — 09 4E B 5t F 38T £ 45
FABLH , ARSPIET A2 AR REALY A 4 40 5 B 28 O—cis RA 42 4R E A 1.5.10 wmol/L, %+
BN = L ARAE AR 0.1%, K A MTT 42w &40 A2 @0 e dg 384 0L s 4 R X
L R (flow cytometry, FCM) 547 25 4 48 A G &4l sm e o 8 = & ; B i # X - R & 842 R & (RT-
PCR )& ] 828 20 i, bax .fas bel-2 2 B 69 A, 9 A 4 A B 3 A BT % 20 itk A2 3875349 A 9 B 89
A AE A (P<0.01), E 320 P 20 Jo R = & A & R 535 3 (P<0.05), BB & K JE 69 7+ & #7541 A Ao
BT FALMZIE, %2 bax mRNA fas mRNA R A B 5 & T, £ %A %t 3 & L (P<
0.01); %348 bel-2 mRNA &2 B /& T2 B4, £ F B A %it 3 & L (P<0.01), %3 9—cis RA
EARIATIRE e A2 3569 4E A, AUk T 4k id LA bax fas & B f= T bel-2 A B
Rk FFmeB T A %,

KB 9L A BR; MR s am Ae 3 58 am o R
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Effects of 9-Cis—Retinoic Acid on the Proliferation and Apoptosis of Human
Lung Cancer Cell Line A2

FENG Yuan', MAO Yong*, YOU Qinjun®*, XU Jingjing™
(1. School of Food Science and Technology,Jiangnan University, Wuxi 214122, China;2. Affiliated Hospital,
Jiangnan University , Wuxi 214062, China )

Abstract: The study aimed to explore the mechanism of 9-cis-retinoic acid (9-cis RA) inhibiting
proliferation and inducing apoptosis in human lung cancer cell line A2.Cultured A2 cells were
randomly divided into four groups, the experimental group received 9-cis RA to a final concentration
of 1,5 or 10 p mol/L,and the control group was added dimethyl sulfoxide to a final concentration of
0.1%. The MTT method was used for the determination of cell proliferation, flow cytometry (FCM )
for the analysis of apoptosis,and reverse transcription-polymerase chain reaction (RT-PCR) for the
expression changes of bax, fas and bcl-2 genes. Results showed that 9-cis RA significantly inhibited
the cell proliferation (P<0.01) and the incidences of apoptosis in the experimental groups were
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significantly higher (P<0.05),which depended on the concentration of 9-cis RA.The mRNA
expressions of bax and fas genes in the experimental groups were significantly higher (P<0.01)

whereas the bcl-2mRNA expressionwas significantly lower than the control group (P<0.01).

Therefore,9-cis RA significantly inhibitsthe proliferation of human lung cancer cell line A2,which

may be related to the increased expressions of bax and fas genes and the decreased expression of

bel-2 gene,and then induced apoptosis.

Keywords: 9-cis-retinoic acid, lung cancer, cell proliferation , apoptosis

e A TR IZAFAE Tl S NE R
5k 2 LA MMt Sk R 2 b EIESE4E A TR2E 4L
e 7/ 3 R 1 A BN SN L A BN T R T Ll 4
AT 4 BIF 5T 2 B 4E YRR 26 A0 & Wl i 5 A% 4 Y IR 2
& (RARs) B %4 H R 2 X Z 1A (RXRs) 45 & & #3L
WO, R B4 R R AL S W 94
H R (9—cis RA)ME—HE 5 X WAL Z A S5 &
FOAE Wy o7 0 PR iR T A 4 P R S A0 G W i % A2 T
HE VEH BAEMES 9—cis RA 175 5l 9 240 Mo ik 0 1=
5 bax .fas #1 bel-2 FEH KRB KR, K 9—cis RA
I R I3 97 I 9 412 A 35 174 S S AR 4k

1 wrs7mE

1.1 ##

9—cis RA, 4l 98%, W[ 3% E Sigma /A Al ;
RPMI 1640 #5532 . W A H R Be L 1 40 i 5T ;5 i 4
ML 4 A & E Sigma 28 7] ; M=MLV 3% % 53 i i 51
4. W H 3 E Bio Basic 23 H ;PCR MasterMix 7
4 F 3% 8 Fermentas 23 ) 5 %8 ¢ FL vk H B AR 4 - W H
3% [ Bio Basic A Al ;PCR #1237 X 51 91 & 1 .
A b A TAEBRABRA R A IR 95 40 e bk
A2 bt b B AT BE B At
12 XLWHE

A2 i TE 37 C ARBU 5L 5% CO, M A B
FIREFRFE TR R %, B IR RPMI & IR B4 21 109% K
TG /N ML M7 i RS A 100 U/ml, fir A3 A1 52
5 0 40 I 3 A TR ECE R AR B 10% 01
A= I3 Y RPMI-1640 3% 72 W HC A 1x10%/mlL 248 i
W, R T 96 fLEE SR T, AL 100 pL, &
37 C. B 5% CO, MR B 1 15 3240 P Bs 77
24 h J5 , A 9—cis RA i 555 24H 9—cis RA 29 i
MWK 1,510 wmol/l, BAHEXT BEAIA & 9—cis RA

BB 3 ANEAL S SR 48 h )5 3% MTT
£ L 53 A 00 ) R A A TR A TR A

PLE 4 HAM5 M5 57 48 h 5, A EDTA
1 0T o 538K 0.25% IR BTN AL, SR )5 43 3 LR W25
RAE (D PBS PES 40 P 7% (2 000 r/min B5.0>,
Smin ) AN, JLA 500 pL 1 Binding Buffer £ 7%
48, IMA 5 wL B9 Annexin V -FITC #2415 ,
A5 pL 1 Propidium lodide 127, % & 5 h
5~15 min J5 , 78 1 h O =X 40 M A3 £ 53 B 48 i
PTKT, L FEE 3K ;) 4% Trizol K7 3L B 45
ECE RNA, 519756 H Primer Premier 5.0 %X
P& 11 I 76 NCBI 47 BLAST XFtb, 5143
MR TAE MR R A |6 i, 38 G 0 5 SR — SR ik
JI (RT-PCR) A 45 21 bax fas \bel-2 mRNA ik
AL
1.3 ZiESH

N SPSS 16.0 Ge it #AF dEAT 40 B, S8 25 21
PSS B AR o 22 (xs ) e, 2L 1R) 20 B R FH B 1) T 25
M (One-Way—-ANOVA) £ HE AT B6 , P<
0.05 hZEFA G FE L,

T

2.1 9-cis RA Xt A2 40 ff1 & 58 49 40 1 4 B

9—cis RA X A i 20 MO bk A2 3 58 35 4 B 2 1
FHIAE R (P<0.01) , HLFE % ¥ B A 45 e 410 1) 2 B
2R ERWE L,
2.2 9-cis RA 3t A2 fifa1EF 48h J5, 3T A2 4k
BT RN

AR BE 9—cis RA AE H Tl 4l A2 48 h
J& , G AN M A BT AR I 45 SR . X B R T
F N (6.28+0.23)% ;9-cis RA (1 pmol/) ZH P T-% K
(10.07£0.53)% ;9—-cis RA (5 wmol/l) 4T H N
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(10.63+0.14)% ;9—cis RA (10 pmol/l) ZHIHT RN

(15.45+0.41)%, ZREMLIX A BT ZE ANOVA

AT AR 3 A 4 2R 7R < 55 00 BEZH 1) 40 O T AR AR

b, AN B 9—cis RA A4 i n, H 2 7 BA

451128 B X (P<0.05) ; /3 9—cis RA (1 pmol/l) 41 5

9—cis RA(5 pmol/l) L J# 1= 22 AR 8 (P>0.05)
TS AR AN A ) 2R b

Table 1 Comparison of optical density values and cell

inhibition rates in each group
popiiE:| 0.517 5+0.026 9 0.00
9—cis RA(1 pmol/l)  0.422 3+0.018 0" 15.59+0.086 2°
9—cis RA(5 pmol/l)  0.352 7+0.109 6° 28.63+0.057 7
9—cis RA(10 pmol/l)  0.266 3+0.087 2 45.20+0.038 1°

5T R . #P<0.01
2.3 #%&%H bax mRNA .fas mRNA .bcl-2 mRNA &
BTN

S5XTHRAM L, 5640 bax mRNA fas mRNA
Tk W EE TR bel-2 mRNA £ ik B E LT
xR AL, 25 A ST A L (P<0.01), L3 2, RT-
PCR 6 i H f) JE A 4 228 A 45 2R 0L R 1~3
®2 BHMERAA2HKE448hE, HHWEREM B-actin

mRNA 7% & bt (xs5)
Table 2 mRNA gray ratio of target genes to beta —actin
in A2 cells after 48 h(x=xs)

o BE 41 0297+0.010  0.183:0.017  0.815+0.034
—cis RA(1
O-cis RACL ) 53110007 0358£0.024°  0.62220.049°
pmol/l)
—c1 A
9-cis RAGS ) €1440.025°  0.515£0.062°  0.474£0.009"
pmol/l)
9—cis RA
0.916+0.034°  1.12840.057°  0.169+0.012"
(10 pmoy ~ 0016x0:03 8= o
555 1B 41 b 55 . #P<0. 05,

1 2 3 4 (62D M

B-actin

100

Bax

100

1 RT-PCR #&ill & £H bax EFE mRNA &ix
Fig. 1 Expression of bax mRNA by RT-PCR

M 1 G 41) 2 3 4

bp

B-actin

100

Fas
100

B 2 RT-PCR # il & 4 fas & F mRNA &%
Fig. 2 Expression of fas mRNA by RT-PCR

M LW REAH) 2 3 4

E 3 RT-PCR #ill& 4 bel-2 EE mRNA FiE
Fig. 3 Expression of bcl-2 mRNA by RT-PCR

-3 vt I

0 4 B P 7 A HY IR 32 A T O =X B A 4
F R 52 1 (RARs) FIAZ 4 H iR 2% X 3Z & (RXRs),9-
cis RA #F A4S v 5axX 2R Z K454 . HEmA
o, RARs-RXRs & & 1 J& 9—cis RA KZH1E Y &
EZMIER,9-cis RA 5ZEESWE G5, B
DNA 555 00 4 R U o4, 328 T 52 i 2 S AL
il 490 T AF G i R RRD (50) U5 S 4 s R R A
o 8 R D R OB R R e (S I ES P
FER I 9—cis RA FEAIRVR BE Bof 1 FHEC S5 | 10 76 48 0 ik
J& (>107° mmol/LL ) X 4t 25 BJ: 248 A 5 Ay 33 5 2 A7 BH b
PR, I BE 5 b 2 B 40 s i A T8 AR A
GERBL, SCORAl R TR A R A T R
H 10 pwmol/L 9—cisRA 11 il fili % 21 L A2 3 5 A1 5
SET/EAEEST 1 wmol/L 411 5 wmol/L 41,
5 AR | 5 R A AR A S 5 AR — B

WFFEUESE 9—cisRA 175 5 fili 9 40 JfL 08 1~ 0 ML #61
AIHEAT . i Rb BE A eyelinD1 BE[H 5%
TR/ 38 AR 15 5 s 200 LR T 5 3 A T ) B

B-actin
100

Bcl-2
300

200
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bel—2 G5 X5 il Je 240 Jie iy O T S A 4 i PR e
G NFFEINH 9—cisRA AT RES | E 4 FE ] Rb &k
B A g B cyelinD1 IR | 455 S
E2F , {59 40 i BHL 4 75 G131, BEL 1k 3 Ak 49 v i) 40 i
WaFE USSR 0 M R T B0 o R e P53 e
myc E1A 853K ) R 3K 5 shAn i ik 4e . HE W
WF 0 755 b 96 A B O T A R 4R T e SR T 2 R
B T BT Fas/FasL 56N ) 58 Rk 4 ¢, 5
LW 9—cisRA ok | 8 i g 40 L v fas 2 PR Y 5K
A SLIRXT Fas/Fasl 15 5 22 G0 (1) I8 45, [R] B 3 1o B A1
bel-2 mRNA Fl 4 5 bax mRNA 3 ik £i2 i 40 g 4
T,

Fas J& T MR R L 752 0 (WARFE T 524 K
T, 2 200 LR b % 0 R Ak 2 AR 1 7 A MO T
R AR A M TAE SR . AR TRk
i) Fas 5 FasL 2Bk 5, JE L REAL 1K A5 5 (O T5 1 = 2
& (BET-E5# 38 DD) , Fas 5 56 172 45 #4500 G 26
(FADD)JE i — R4k 5 o e 2R T EA
fif} caspase—8, #E1M 51 d — F 5 g B¢ S b, 3 & T UiF
caspase—3 .67, I & S A ML P 120, A #H H RT-
PCR A5 () 45 5% 7= SE B0 4 fas 3238 BH i /& % i)
4, Bel-2 @I, FBAFAE T LR AR A B 4t

STk

FES PR SR THT | PR S5 I EE S A S A% AR AL Bel-2 B
AR A LA PR B R P AN R DG AT R R e i
B VS LR AR T, ATl ot A% S 37 P A1, BHL
1P T )5 Bl B Rk, D70 B 448 L T R Ik i B G
BEPRT, fndm A UE A T A9 5 1 Bax MO BEPEAE A |
I caspase TG | 4EHF 40 i BE A5 1 e 4, A AR
S A PTIE TR A Bax EEESEANMII T, 24 Bel-2
i FE N, 5 Bax JE SR B AR ) 40 08 T 5 A
R, Bax i kB Bax T8 b [A] U5 = 5 44 02 2 248 i
T2, Bel-2 Fll Bax X 240 M 0 172 A 38 45 A ARG T H
BRI EL, BE5MWEWREIAE X, 2 Bel-2/
Bax A3 /0 B 48 ka1 o010 S S5 AR R
G2 bel-2 FIR W RAK T XS B2 bax K35 W]
T B At M TR, 9 AR FH R 75 e M 9 4
A2 JAT-F BB fas bax FRIKIG N, bel-2 Kk DA
PSS PUR AR N YN & N ST e kil ok
T, DT 40 o) 240 e 4

25 bRk 9 N2 PR 5 A 4 i AR e 20 Y
B AR 2 95 20 MR T 1 A AL T RE R A
PEL 7 20 i ) 2 3E 5 bax fas FERI A 23K BEAIK bel-
2 FEPI R RIR TR, R 4R v s VR T RIOR F It
— M s,
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X 27 2 R e = A5 0 [ B O S vp ol 5 =45 A A dn B 2 I P O A e R S [l 5, 1 WO AT 1 R
Hh AR AR OB Y (Primeveroside ) B TR Rl AR WAL PR, A5 ORE T Sl TORE TR 1A R % 7 1 20 RS A M e FRCTE AN B N RO A

A SRR 4R B T 18T R (9 T e A [ e R 2SS it o A1) 55 7 LB 2R o it B9 T R R 5K

(M5 ERUR ] & RO, B2 BT A B AS A 80 40 AR 0 I BE ) [EB/OL).  (2015-6-9). http://news.foodmate.net/
2015/06/312874.html

BREAHE 4 A E H 1EARRLR

T WK B 9 3 91 6L, 2015 4F S H 6 H BRBA & A (EU)2015/723 5 #80, #Hb 4 2R 3R H AR shi mRb s im sl % 3 A
AR HRARL,

SR 7/ 28y 1 it s i A =13 | R ) =1 23 e A R 2 B < (2 5 ) WD & ey VS VR e L
FE SRR A A SR Bl SR S N

e H IE FR R

TR 700 h D= (+) =4 A2 38 H A0 2 « A Ao 19 2 0 DU A0 ' 2 T 5 0 (BRR 245 L 6.0 75775 01/2008:1073 ) ; Tl iR
AW FERE R D-(+)-4E A= R H 09I - SRR OB 3% 1 45 5 Bk v (RP-HPLC-MS/MS) ; /K Hh D—(+)-4EE = H
PR 7 Gl 2 0 7 ek (S D ik M 21, 7571 (88) 1986) .

({5 BRI T8 S O 9. RO AL i 4 A= 3R H VRS RPEHAR N [EB/OL]. (2015-5-21). http://news.foodmate.net/2015/
05/310328.html
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