202141 A Wl KRR RAF ) Jan. 2021
58 1 Journal of Sichuan University (Natural Science Edition) Vol. 58 No. 1

& Jz 7 4 FH R %ot B8 48 Rl A K RY 52 I

Xk, BRE, £ W, B OHE
IR AR KPR S B BRI+ WA 610064 )

W OE. AR R AR X% T8 (All-Trans-Retinoic Acid, ATRA) 3 A & Fo 5 1 9% 2 o & K
8 %5, AR SRR 2R R R E 3 6 ATRA 222 B M % PANC-1 A=F B 9% U20S & e, 5f 18 1t
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The effects of All-Trans-Retinoic Acid on the growth of tumor cells

LUO Xing-Yong , DONG Yuan-Yuan, LONG Juan, TONG Ying
(Center of Growth, Metabolism and Aging. College of Life Sciences, Sichuan University, Chengdu, 610064, China)

Abstract: In order to explore the effects of All-Trans-Retinoic Acid (ATRA) on the growth of pancreatic
cancer and osteosarcoma cells, this study used a larger span of ATRA concentration to treat pancreatic
cancer cells PANC-1 and osteosarcoma cells U20S and cell viability was determined by MTS viability as-
say. The results indicated that ATRA at a low concentration of 20~100 pmol/L could promote the
growth of PANC-1 cells, on the contrary, ATRA at a high concentration of 200 ymol/L inhibited their
growth. In U20S cells, a low concentration of 10~80 pmol/L. ATRA could facilitate cell growth, while
a high concentration of 150~200 pmol/I. ATRA showed a significant inhibitory effect on cell growth.
The growth-promoting effects of low concentration ATRA could be inhibited by Bortezomib (BTZ),
while the inhibitory effects of high concentration ATRA could be enhanced by BTZ. The combination of
ATRA and BTZ at low concentration reduced the expression of the apoptotic precursor protein Pro-
caspase3, suggesting that the combination might affect the apoptotic pathway. This is the first report
for the double-sided effects of different concentrations of ATRA on the growth of pancreatic cancer and
osteosarcoma cells, reminding us that more attention should be paid to the impact of ATRA dosage on
clinical therapy.
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1 §| - LIk A BE B 40 i (Medulloblastoma , MB) ) 3
=

4 Fz 3K 4 HF iR ( All-trans-retinoic acid, AT-
RA) J&TRYEH TR R0, R e A 28 A s T
R AR A0 5 o R TR iR A B b A
AHEEEMY. ATRA g 25— ARG
IR ) 25500 FE IR b 2 TR T 2k R4k
Ifil % Cacute promyelocytic leukemia, APL ).
APL J& 2 P8 & I8 1Y — Fhoph 4 0 R, 3k B
SR L 1l — ZE R 524K « (PMIL-RAR-o) i
A HARPETE T 2 1 Tl 7 1 0 20™ L
ATRA G835 490 ) 25 7 il 1) 7= A= 0 o A1 366 2 1
A2 F1 SI00AT00 FY 2 3K 78 75 5 1 1L 20 i 34
R T 2 ML 1 DA B B S I AR A D T R T
TR ATRA Wil RN FHE APL A —Fif g Ji2
S R RE T Ak R — i B TR AL B

T ATRA 75 APL thiilm KB BURS: T B
KR ATRA Fei697 2 80 A28 b 77 1t
B2 T Tz B, SR, APL (19358 1% A1 A PR 2
T MR N 2 JifRg A 4 5 DL Y APL Rt 2
H A& PR ME—XT ATRA VE A 30U B 3% P i
A ORI AT B ATRA P LIS Hop
ST 25 BT SO FEAAR SN ATRA 5IUEAEK &
o7 FE T 2 o) P9 A ) A K AR S T
ATRA 5 £ 7 fth & (docetaxel) 8 Z& & 7 (taxo-
tere) IG5 b FH AT A2 14 717 471 Ji g R0 7L U At L A2 T
B S A ML AL = B F5UH (Organic arsenical
melarsoprol) 5§ ATRA B4 AT W] & 4 i 3L
i 9 RIS 370 3 A0 L ) R A R R P AR KL ATO
(arsenic trioxide) ¥ 1] 5 ATRA i [] 4005 A
L T RO s 200 B %) 2 R T

B )l IEDY ST 1 S U AL NG E i TR RS
E IR 52 AR TR AE ATRA ] v & B
[ 20 ML ) ATRA A RO BEAN TR R4E4E &R A 6-
OH-11-O3¢ 2 JE {7 ( 6-OH-11-O-hydroxy-
phenantrene, IIF) /& ATRA 4 it A= 495 . 44h
WFFE A TIF R A7 040 ) 40 i 44 58 135S 40 i
7219, 40 pmol/L 1 80 pumol/L () IIF 4bF 24h 1]
WBEFES SaOS-2 i 1=, fEXF U208 4iffd i
B 2w, F 5~ 50 pmol/L i ATRA 4b 3
PANC-1 Zii fifd 1-6 d, ] 52 550 58/ Asf [ 4 i 4 41 7l
PANC-1 40 fifg 4= K. 1~10 pmol/L 4k B R 1¥7 4E
Yyte Z 0 e 20 i b B B PR AR
SCHRARAE 10 F5ERHEEE (100~500nm ) ATRA ]

BB, — BB RIF Y A B 2 SRR A 4 R
2 BRI A G i IR A H R T RE LA
EFIeE & A A . 6 FORR 5 ER 40 9 (squamous
cell carcinom, SCO) 4 fii 7, 20 nmol/L. ATRA ]
SRR N 30%6 L 1fif 40~100 nmol/L. ATRA
DT 200 L B ek 2L 20~30 961,

B4/ K (Bortezomib, BTZ, [ fh 44 Velcade,
PS-34 1) J& HFIRYY 2 & i 5598 (Multiple Mye-
loma, MMD it R 25 9. WF 92 3R W] BTZ 3 4 7] 3
HiP R AR B5 IV 3 Y JBE B 1 A M T
Pz R A REAR R g, i i 45 AL
A0 M AE T AL FE A R F-KR R TR, O
p53, B RS R .

AR B ATRA J& 45 20 R PANC-1
e R U208 20 i 57 Az N 8] 1) 56 i i 5 A5 B
5%, BICFEAS SCrP JATT T v B 15 B R i) ATRA
AR B RPN M. 525045 R R B ORRR EE Y AT-
RA % PANC-1 H1 U20S 20 A= K (1 52 WA [, %
WeREY ATRA {23 PANC-1 F1 U20S 4 1 4= K,
e VAR B U LA L FRATA B3 BTZ w DLl i
AT RARAE A AT, ATRA B4 4= K s 4
KAVE AR AT 8 BTZ Jd , Rk B2 ATRA 5
BTZ B4 N F 2B AR JH T 8 [ Procaspase3 Y
Feik  FEWIHEA F 24 T BERZ R 40 ) 3 Tk A

2 MBERE

2.1 # #

2.1.1 siemmpetk B AR AN U20S FBR AR
UM PANC-1 3K [ CCTCC ARAETE DY 1| K2
A b b AR AR 2 A .

2.1.2 25 ATRA I T sigma 2 &)
(R2625); BTZ W+ sigma 23 7] (S1013) s MTS iy
TR LD Y ARG R v DMEM &
W FR 2L BRI (FBS) 0. 25 % 62K F i
H 2 [# hyclone 2y #] ; —H WA (DMSO) T Sig-
ma A #); ECL B, PVDF AT Milipore 2%
)3 | A5 F Marker I F Fermentas /3 &) ; PMSF
g F MERCK 723w 5 2 11 € =il 50 & W H BIO-
RAD 22 H); H & g, SDS 1§ [l Amresco 2\ #l;
APS, TEMED, pH 6. 8 Tis-HCl 5 pH 8. 8 Tis-
HCL, B 1585 10% SDS % Wi 30% T 4 I i
ACR T Thermo 2 &) ; #H EHIA : Actin(Sunge-
ne biotech-6G3; 1: 6000 #ii B ) ; Caspase3 (CST-
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2.2 F &
2.2.1 A EFEGEN BB U208

AR A PANC-1 8535 F &4 107 l6 4 i
11208t DMEM s gk, 8 F 37 °C,5%
CO, fyTE IR A0 LB FRAR T B 5. 40 A= K 2 X 4K
87 FH R T s A A0 BV (5 W i e
YRI5, 96 FLAR AL I 10 000 />4
J1.37 °C 50 CO MHIRITFRAIME & 12 h, 4 i %5
1 80 % e A A ATRA Ab¥E 24 h, ¥ 2 5 & fL
A 10 pL () MTS, 4k 8276 55 7740 T % & 48 2 i
[ (U208 2 h,PANC-1 3 h), R J57E 490 nm J K
TSI I

S 3 2H ¢ 2 W) S 2H (% R Ak A i
25D, 250 BRZH (R 3R 55+ 4 il - DMSO) 128
FIXTBRZH (B 50 B T 6 DA AL,

YA RRLAETE R TR A0 IRAE N R = (2L 5
LGB -25 P B WS BEAED / (25 P X JR 2
W (B2 P % IR LR OE BE(ED * 100%6
2.2.2 Western-blotting (WB) % ¥ J5 &= vk 47
Western 2432 WA 4H L U 3E & T oK |, EBC 24
W E4A# 30 min, R EER]BE 10 min JEiR i 700
% 30 sSRJ5 4 °C15 000 g B0 20 min, ¥ FiFH
A EP 48 30 B R . R A AR 12%
SDS-PAGE WZHLJk » 5% 2 PVDF J, 5% g 4
Wy 1h, —$ 4°CHEFE % TBST E Pk 3 X 10
min, “HE M E 1h, TBST ¥k 310 min, f
Ja 2t ECL 52, A FHEBEIE LR R G AT LA,
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Concentration(pmol/L)
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2.2.3 H¥FE#® R Graphpad prism 6 ¥4
HEATGE T 27 o3 A 76 45 5 b LB 8+ A i 22
(mean+SD) KR, S 8 5 2 /0 2 IR, A K
H 6 MEE M, L oneway ANOVA F it
Mréflim 255, » Fom P<0.05, x x F/R P<0.01,
* % % 78 P<<0. 001,

3 SLIHER

3.1 ATRA REAEXMAMAERKNZRAR

Sea R [l vk B i ATRA (5,10, 20, 40,
80,100,150, 200 pmol/L) 43 4l 4k B PANC-1 Al
U208 4iififd 24h, % MTS 240 ATRA %t 41 i
& IS0, 45 B B , ATRA %F PANC-1 48 fif (%)
Az R AR BE ISR I A AS R RCR. 78 PANC-1
0 b L ARYE JEE (20,40,80,100 pmol/1) A ATRA
FEPL 3 B A K A A (P <<0. 001).
[, 25 W (200 pmol/L) ATRA ] B & 41 i
PANC-1 4 A . A7 0 2 B AR 1 AT-
RA(5 pmol/L) W B H % PANC-1 40 g A= K Y
PIHIAE (P <<0. 05), il %4 89. 5020 0. 199
(1A, 2 D). 78 U20S 4, A T i g 52k
IR IR G, ARk BE (10, 20,40, 80 pmol/L) ) AT-
RA 7] {1 7F 40 i (% 25 5 45 312 20, 40 pmol/L
(P<<0.01). BEAWEZR T, 150,200 pmol/L ()
ATRA FHUH X U20S i i A K 9 52 90 1 76
(P<<0.001) (& 1B, % 1). 5 PANC-1 4l i A= [ 1)
J&,5 pmol/L ) ATRA FARREAMHI U20S 4ifd (1)
AR XA IR LR G 78 PANC-1 40 i v m] BE A7
15 U208 A [ml i) ATRA & 5 =K.

U20S ATRA
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B 1 ATRA 3+ PANC-1 f= U20S %0 it i& /1 64 % vh
A. ATRA St PANC-1 4 IE £ 59540 B. ATRA X U20S 415 1 554
Fig. 1 The effect of ATRA on the cell viability of PANC-1 and U20S cells

3.2 {RIRE ATRA MR 4K R AT 4 BTZ #] i
B BRI 1) 708 25 44 K (Bortezomib, BTZ)

S TR — il PRPTIE 259, -5 i ] BTZ FH

BALIT 251 R R B P O PR O T R

ATRA F1 BTZ B4 1 X 4G 1 A9 520 . B 40
nmol/L ) BTZ fi1 40 umol/L #9 ATRA B4 a5
MAbFE PANC-1 41 ig 5 U208 4 ffd 24h, MTS 5
IR 20 B % 7. A5 SRR, Bl A 40 nmol/L
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1) BTZ a] LAWY @AW PANC-1 A1 U208 48y 4=
K (P<<0. 001) , 55 i ATRA Fil BTZ B, 4
J 3% 3 [ #E 32 21 B 2 4 i (P <<0. 001) (& 2, &
2). BEA THZG 4R ATRA soph FH 25 20 AH T A B 3%

2e5 M5 BTZ Ho 2520 A0 LU B0A 1 3% 25 5 (1A

2) XK W] 40 pmol/L ATRA X 41 Jfa A= 1 iy 4t 7

YERIAT 8 40 nmol/L ) BTZ $£°F, A t, BTZ 0]

PIAIRIGH . ATRA B4R A K00

£ 1 AERE ATRA &35 PANC-1 #1 U20S 4HRE9EH

Tab. 1 Cell viability of PANC-1 and U20S cells at different concentrations of ATRA
ATR/\(Hmol/L) 5 10 20 40 80 100 150 200
Cell viability in PANC-1(%) 89. 50 102. 66 106. 44 113.57 125.17 121. 96 90. 24 69. 07
Cell viability in U20S(% ) 102. 26 105. 00 106. 14 107. 54 106. 10 98. 01 77.10 46. 44
PANC-1 B U208
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B 2 &K E ATRA £ R IEA BTZ 37 PANC-1 4= U20S 4 L& /1 44 % %
(ATRA & A K JE A 40 pmol/L; BTZ 4% A K & % 40 nmol/L)
A ARHRE ATRA Sphi i & BTZ X PANC-1 40075 J1 52000 ; B AR EE ATRA Sl sl & BTZ XF U208 4175 I3 5200
Fig. 2 The effect of low concentration ATRA alone or in combination with BTZ on the cell viability of PANC-1 and

U20S cells

(The concentration of ATRA is 40 pmol/L; the concentration of BTZ is 40 nmol/L)

®2 RRE ATRA BMs(EXS BTZ AZix PANC-1 #n
U20S A& I H) S0
Tab. 2 The effect of low concentration ATRA alone or in
combination with BTZ on the cell viability of
PANC-1 and U20S cells

ATRA
BTZ 0 40 pmol/L
Cell viability of 0 100. 0040, 038 119, 510, 047
PANCIO0 40 imol/L. 76, 640,051 79, 400, 041
Cell viability 0 100. 0040, 041 113. 180, 079
of UZOSCY) 4o nmol/L. 53.43-+0,054 53,8240, 091

VE < BTAT A 2541 55 %5 PR BRAL E L P <<0. 001
3.3 BiRE ATRA #HI 4R £ K BIBE S AT 4 BTZ
preck
itk — K BTZ %F ATRA R A2, 3
Mgk AT T Mk B ATRA B4 BTZ (9 H 2556
5. >Rk H 200 pmol/I ATRA #1 40 nmol/L BTZ H.
ek A b 3 PANC-1 5% U20S 4l 24 h, MTS
SERGR I AN TG F7. 25 R BN, S EE ) ATRA 7]

DU ZE 0 PANC-1 F1 U208 40 i il 4 K (P <
0.001), Bk A& N 1 ATRA 1 BTZ ] B &g 41
PANC-1 F1 U20S 4fififg i1 4 4 (P <<0. 001) (} 3,
% 3), 5N ATRA MH L B4 25 4038 B
BEXER(PANC-1,P <0. 001; U20S, P<<0. 01);
S BTZ A1 LG, 36E 25 R B AT 35 22
S (P<<0.01) (A 3).
3.4 ATRAFI BIZ BX& RAFRAEATIHKE
B HkE

BTZ fig i a] 30 b4 i) 24 R A 85 W7 Ay JBE 2
PRSP L T 2 28 8 AR R SE A5 = 4
R T FRATTY S B0 25 SR B L 7 U208 41 ifd
i, BTZ AbFEW] 35 S 08 T 88 (1 A9 050 DL hn i 14
Caspase3 7K, I H XA A F 52 550 2 O 40
pmol/L ) ATRA Ff /A 5% i i T~ 1 44 & 11 Pro-
caspase3 {7 1 AU H B (B ). 11 40 pmol/L
ATRA 5 40 nmol/L BTZ Bt-& 4b 3 4 i i), 4R
FEARZM G P Caspase3 HI7KF- . ZI0T LLRH i B
T-RIAZE  Procaspase3 [ 353k, £ IS 254 1]
figil i 9E Caspase3 YIHLRFE M A0 LA T
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AL EHEE ATRA BUialife& BTZ % PANC-1 403G ST 520 s B, @5k BE ATRA Bl & BTZ %t U20S 40 77 9 50

Fig. 3
U208 cells

The effect of high concentration ATRA alone or in combination with BTZ on the cell viability of PANC-1 and

(The concentration of ATRA is 200 pmol/L; the concentration of BTZ is 40 nmol/L)

R3 BRE ATRA BMEEA BTZ 3t PANC-1 #1 U20S
il obeals b Al
Tab. 3 The effect of high concentration ATRA alone or in
combination with BTZ on the cell viability of
PANC-1 and U20S cells

ATRA
BTZ 0 200 pmol/L
Cell viability of 0 100. 0040 027  78. 36=£0. 081
PANC-1(%) 40 nmol/L  73.00%0. 187 52, 930, 171
Cell viability of 0 100. 0040, 034 60, 490, 183
UzOS(0 40 nmol/L_ 57.2820. 044 39.15-0. 258

U R A 25 4 S s O BRZH A EE P <<0. 001

Cleaved-
|- ———— -
U208

B 4 ATRA o BTZ 3460 25 7T BeAR A AT k& & 09 K -F
(BTZ1 By fd B ¥ & 5 20 nmol/L; BTZ2 &Y {di F ¥ & & 40
nmol/L; ATRA By F¥R A 40 pmol/L)
Fig. 4 ATRA and BTZ combination can reduce the protein
level of Procaspase3
(The concentration of BTZ1 is 20 nmol/L; the concentration of
BTZ2 is 40 nmol/L; the concentration of ATRA is 40 pmol/L)

4 W
ATRA {5 —Fh ik 22 A 935 #EACH. B

Actin

HI7E IR IR - TR 97 2tk W4k 1 1L Cacute
promyelocytic leukemia, APL)", ATRA 18 % #A
R — UL T 25 6 Z2 T bR A ELAT A
YEH. (EBEE W I IR A H R BT — S8 0 1) 3
F. — il RAFFE R WIS & 4k F e B A e i g 1)
YERL B R A& Y B33 % b & Al ek DMBA Al
TPA 1755 19 B¢ ik 2L Sk 988 T2 W T 385 hin i 98 14 7
A2 4 benzol a]pyrene-JAIT I A5 AN FE 5 B
BN R T P R GE R 1 A AR R AT
RA FA4) TIE Xof8 PR 96 20 M A 8] 58 50 1 40 i 19 2=
Al 52 A [ SR L (HX U208 28 i 4 7 )
A R 5 s g L S FRATT Y &
R 7E JE R e PANC-1 RS A9 U20S 4 g
o, ATRA XIS 77 045 i) 22 3000 1T 500 - I v
JEE AV 240 L A T s A U o A A

RS RA 142, Guo 1 il 5~ 50
pmol/L ) ATRA R[] PANC-1 40 g iy A= 1.
RS [R] AT BE 5 0 F A B 32 5645 6. Guo [ SE 5
FHI RPMIF1640 1y 58, A TR H 192 DMEM
g Bk PANC-1 20 Mo 7E A [R5 95 5544 B X ATRA
o 28T A [FHEAF IR AR AR.

ATRA P40 2 4 IF5 3 iR L E B
TEFRREIRY Y I AT T T2 BB e 2 e
IR K. 5 pmol /L ATRA T8 53 38 i BT 410 it 98 i
JEAEAN A (HCC TICs) 404k . BEA 203 5 1 e 4
JLXH A Ccisplatin) A BEURRPES). 5 pmol/L ATRA
A HA N2 PG fih € (docetaxel) 75 5= B 1) J5% 96 41 L 1)
PAT AR R EERYT Z 0T K LR A 5 0. 01
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pmol/L i ATRA WFF 3 K, il ¥ 5w KA RE15 T 1
FURIEAE LT, 0. 1.1 F1 10 pmol/IL. ATRA
AESRZUHE 58 As203 1755 19 N8 . 2L 1 g R0 i g
) o Ra R O i1 | DA i a1 o a7 N i B S )
X ATRA USR] 764 SCh Fef ] & L AR Mk
JEI ATRA 5 BTZ B4 W o] DL S ATRA 1)
PRAE RN, Ik BE I ATRA 5 BTZ B4 W H AT
DL ATRA S 40 8 2k K i BE J1 . R TE
PANC-1 i1 U20S 4 g, = E ATRA il BTZ
A A 2 B BRI F 18558 200 B ARy 1Y
U | 3R B T AR T TRCR.
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