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Abstract

All-trans retinoic acid (ATRA) is one of the key
compounds in inhibiting liver injury, and it
plays an important role in the occurrence and
development of liver injury. In recent years,
numerous studies have shown that ATRA can
inhibit the apoptosis of hepatocytes and promote
the recovery of liver cells. Researchers have
proposed using ATRA to inhibit liver injury,
and great progress has been made in using
such compound to treat liver cancer and viral
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hepatitis. This article reviews the mechanism of
ATRA for inhibiting liver injury.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: All-trans retinoic acid; Liver injury;
Apoptosis

Liu J, Jin M. Mechanism of all-trans retinoic acid for
inhibiting liver injury. Shijie Huaren Xiaohua Zazhi
2015; 23(19): 3081-3085 URL: http://www.wjgnet.
com/1009-3079/23/3081.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i19.3081

ik 2

A R Y TR ST A ) AT da R AR A% 69 KA
JRZ—, HAERT dm B 4545 69 B A B R T A2 o
METEAR. L5 Rk, KEFAREN, 28
K Y P B 5T vh 4 ) AT 2 By O o= . AR BEAT
e . T BAF R F AR TR 4R
R T B A0 BT 4m B A5 4% 08 97 09 35 7 &, TR
I & o8 I7 Bogm 2V BT K08 97 69 B 50 o v B
FTTEMRE. KALHEALRXETER A
PIN G, 3 AR Y T R 20 ) AT 20 B AR A% 64
VR R AL A — 4z ik

© 20155 IBHBBWETBRATME.
FpEH: 2R A% PR, G FAT

BoDIRIR: 2 R X T BR AR ¥ 5 AT 45 1R,
HARRAAUE] T e A A5 AT R 45 A2 P 0 KR
THA. RO AT RERAEIR A G
) NS

B, EH. ATRAIDBIFHRIDEWERIBIFRHE. BRE

3081

CLE

A RR T R
(all-trans-retinoic
acid, ATRA)Z 37
) 4w R R 4
X4EH K. B,
#KITATRAE I
AT A P ey B
HwALH, T A
REEAE. AKX
#9 VA ATRA & 77
e ELE
X, AHRER
By 3 2% R A7)
FF AR A5 0 9% 32 3t
FRIRALA P ARIE.

W@ FERE
e @l HIR, P
NI i 2
B, P bk F
W B = E AT
EAS KL F 5 AR
A, B HAR, 8 £
AEEIF, KT
SNHE R AR,
AR, R AN
i By o4 BF R IR
iRl

2015-07-08 | Volume 23 | Issue 19 |



XE, F. ATRAIIBIFHRIGBIERNISITRER

W7 4 0
ATRA & A #. 2
Foif FEAT B E 09
%R, 12 LR
AU R T
B, RBETE
F% R R Gtk
3 #r ATRA 7 b7
2,37 ) AT B A5 49
W6 R IR,

J3aishideng®

WCJD | www.wjgnet.com

NHILZYE  2015; 23(19): 3081-3085 URL: http://www.
wjgnet.com/1009-3079/23/3081.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i19.3081

03I

4 )z 4 H iR (all-trans-retinoic acid, ATRA)Z
— P2 IETR, 44 RA AR =4, I
Ba & RO e R GE VIR /T P A
B 22 T S b8 1A TRl AR T T B e, IF B
2 It Y, DN sz B E A AN 2 B T IR
JEEAL. CIESKATRAS 5 L8 40 1 19
A PRI AR, R S0 R AR A I AR G, 1
SR A0 B VR T, B AL R (A AT
FKOHRIERPATRAN S E -7
JHFBE S J0 « Jig J T 291 6 S A 4 B 45 £
FHEEMER. BRI, KT ATRAE 515
TR RAFOR A it BARHLI, % TRk
A AR FATR AR YT T4 ) % SR
K, HAIFFC 4 N O e 2% B ) 45343 1) % AR
S B AR R AR AR AR

1 ATRABVIBILAFIE

ATRANGIEESEE R, RYEE AR HE
fitEW, aqe i RABMmmg, HEREZ
Z 590 AL EIVE . IE4ERATRALEE G K
B MG ARG . S ST AT
L Fr e Fp R B KR S, ROA R AL 2
T AR IT 045 2259, ATR A4 T 4514
CUA IR . 22075 M B o Al 1 35k 11 3 3 40 g ).
Hpum st m ok LB R, gt RAR
BT 417 A= 9 b b e R e EL TS PRI TR X

2 ATRAHIEMDHSIE

2.1 *PRERE A A W00 B KIS B AIATRA
HABAER AR, Rl 51 A B B0 3)
/R DN YWY TN E2 = 9 T TR TN ESE g G S YA
FHATRAR] LLiF5 S CS7H/)N BRIk 08 g 2 A AT
Y. FEMR R R B R, BTN
R HATRAR] 51 (8] 78 57 40 M 9 GE K1
B AT 5| EE A 21, FERIF 50 S Lok i e
I (acute promyelocytic leukemia, APL)[*JSD
b, RIE MG o2 TG & S A
W (Aa21-25 d)EFHHATRAB ., Bt AL
e, 10 H AT A4S /N 7R B ATRASEHIPEAR, X —
W5t 9 B APLI A G E IR G K & % A e 22

3082

A48 FH ATRAVRIT 241 T s g k4.

2.2 *Fém g 5A Fe AL 89 % oh ATRAE S
Jo 20 L o AR R TR L B 2k, BT
HARVE R MLE] M A B, W] RERIMLEIA: (D)X
RASZARIINE . RAF 4k H % 52 44 (retinoic acid
receptor, RAR)FI4E H R X 52 A (retinoic acid
receptor X, RXA)H, HHa. B vy~ & 4P
P, AR CLRE S I S ATRAZE &, TR
FEARR RIS E RN, ()R w20 9. K&
9T 7R, ATRAEFH T4 /s, T {640
HE HIGY G JE K, IITTSE DN AR & ), e
P40 B 3G 5, 5 AN T, 0 AT 40 A
AR BR T I 1 B R (3)X) J PR A 48 i
R 7 1R 5. A3 R AT R AR F T Fe 40 i ik
SMMC-7721/J5, Refe ) i 48 i AR 5F 5
A T

2.3 xPAF G dn L 6d 5 om RN i LG R AR
ZE 1 AR 1 5 O R e B B R I R
A, TIATRAXS LR M(FL5 Bt T 5.
DS TR IR B R B R 4E A R
JZ (VR T8 ) R TR P o e 4 P 0 LA Pl A=
SAEEERY B BT UCNATRABEIE T 32 5
6 ERERPL, SARFPIRARSG & (AL
{140 240 0 7= A T A S 1 P BTL A 400 ) fek 23
J AR K. BF S SR ATRARE S-S B s 20 i 4>
A B R T B i P e 4 LR B, R B R — e
(VAT VE . ATR ARSI 98 T4 S5 AT 259 %
R i e 40 B 09T AR, R R ILAT R AT 41 i
e 4 R PAN C- 1A K (0 1 Y. 3 199 T
TP ATR ATE RN T 007, o] LA 20 il
APL. 34 UK ATRA R IR PRIE T B L, JF
IEREC SR TR PV S

3 ATRAGHF#GA

3.1 pd KoM B F B OOk s 2 540 i
1073 H A RE SN, b M BT an e 4k
A KA F-B(transforming growth factor beta,
TGF-B), I IAFE A F-(tumor necrosis factor,
TNF) S5 R 7 i fee o e mh O B 1) 28 1 4 A
0L R YR P T T 4 R A
RONE S AN PR 7R TEO0T 7 96 40 iR 4 475 A
HEEE . FFRCESL, #h 7N EATRA
AT DAY SR 08 DR B R D 4 AR R AR
YRS, S TN TGE-BL. 4ighd
ZUE KK F(connective tissue growth factor,

2015-07-08 | Volume 23 | Issue 19 |



CTGF)M T ZYfi J5 w2 S a1 [pro alpha 1 (1)
collagen, Coll al]ff1&ik", Wi BH W7 7= A= 4k
AR AR TR =, ) AT RS P
FEAF AT B 3032 THE 40 AR 14 SR B, (i 3
FFEhaem E

3.2 R AFmmeiE AR RCVRBL, i
RAF B A 2 W55 S 040 B8 47, ATRA
REAE A H 9% 15 770 400 1) JHF W 40 i v 4, 1%
R 32 0t B B A6 T2 2, AT 98 58 T 4 A
. KB /N B ATR AR 100 46 N
BT, E s R AR R, gk
TEA T i M JEF B4 BT 4 B 2 RE 0. o 3 43 1)
Bk KBRS AT R A ] DA 38 AT 400 i )k 227
T A6 DY S Bk 51 S i I A 4 f KRR, 44T
ATRARE K K FRARAT F e FR RS, X RE 204
JEERATS A 280 ) REL Y A AR 4 B 403 495 K B, 7T A
A ATRAYA YT RCHR T 4. T 78 o
ATRATW] B By FFan o i ik . IR0, Zeti
A e R0 P S5 IR 38 A2 S 5 40 e I A 4
HAEA | PR AN TEATR A REVK 52 18 1 I A5 4
LR IE R 4EAE RAFRAS &, 5/
kR A A P A B P, G A B RS =,

B AR P9 P B, DT O S A P B8
.

3.3 BEATMEAABER 1 B3 L 5 R I
Ja, 25l RIS, TS 80U SL 5 40
PR i R A . BRI R L Tk A N
15 2 MR 3R 5 WL G B 905 S e
NGl R D O EAN S S A & A R T
IR YT & B 0 1) B EEA . ATRARA
PG RG R B FI A B, fe i
BT LGN A, A B G SRS R A
Ty HME KILATR A W] /b 5 Hh il /NSORE R
RS P BTN, I I I AL, (3 A 4
ek 5.

3.4 I AT 4a i A 1, 3R S gk am Re AR A AH G
WHE L WIATR ALE — 5E FEFE | RE I8 42 e 1Y)
KM JE. ATR ATE R 175 5 oeg 40 i 8 T
G4k, 38 T iR 4 R AT 250 R A, 3
iR G 5 T O o Jieh e 400 T ) S KA (R A
S8 411 1D 18 B N T 3 B Va7 R G B i
4 N A i A g AR N, G 2B El (alpha-
fetoprotein, AFP)7E IfiLiF H 1) & & 2 SR .
AFPH] 541 i R 1 AFP 45 4 2 1 (AFP binding
protein, ABP)Z: £ (& 45 41 i 3 5 434617, i

Beishideng®  WCJD | www.wjgnet.com

XB, F. ATRAHDHIFHSRIH BV ERBBIFEE

ATRAW] I I 557 5 R ARSE & R $5 # i i
R AE KRS, R E BATR AT R i i
T4 A T R K Vanog 3R IE, 15T
JFF 92 4 i H e p G243 4 2 71) B8 AR B ] 4 o ),
I 00 1) FL 48 E FEFE . AT R Ak m] $01ih1] JF 98
MAIbcl-21FRIE, 5 T-H 52 1) L K Fas A
pI3FIRME R, IS S R IE T ATRA
6675 2 2 0] LA R I i 93 A2 130 A P B-IE BE
EAR FEEE, X5 ATRA fE IR
JiF g R FE R,

4 4Eip

FRAR AT R A 10l JFF- 440 453 3 1) = A i, ]
DAYk 2 FH 2 400 5, R 2F Ak, FE35 n
T 2t e FOBURYE. 5 B RTE AN A
INATRAAFTE— €& SO, 018 48 F i
T 5] D P45 T A A A R 5 AN R RO
b, A V2 FE TR RRER N, WATRAHIH]
G E TR BEE . IE RUE K& 25 25 B
WLAE. A SCHIRE T AT R AS T 545 116 A AL
1, K R T ATRA B FF K 5 1 RS

5 ZEXE

1 Shimizu M, Takai K, Moriwaki H. Strategy and
mechanism for the prevention of hepatocellular
carcinoma: phosphorylated retinoid X receptor
alpha is a critical target for hepatocellular
carcinoma chemoprevention. Cancer Sci 2009; 100:
369-374 [PMID: 19068086 DOI: 10.1111/j.1349-
7006.2008.01045]

2 Cho HY, Choi EK, Lee SW, Kim KH, Park SJ, Lee
CK, Lee SW. All-trans retinoic acid induces TLR-5
expression and cell differentiation and promotes
flagellin-mediated cell functions in human THP-1
cells. Immunol Lett 2011; 136: 97-107 [PMID:
21237205 DOI: 10.1007/s10068-012-0199-6]

3 Arce F, Gétjens-Boniche O, Vargas E, Valverde B,
Diaz C. Apoptotic events induced by naturally
occurring retinoids ATRA and 13-cis retinoic acid
on human hepatoma cell lines Hep3B and HepG2.
Cancer Lett 2005; 229: 271-281 [PMID: 16135400
DOI: 10.1016/j.canlet.2005.06.047]

4 Chang Q, Chen Z, You J, McNutt MA, Zhang
T, Han Z, Zhang X, Gong E, Gu J. All-trans-
retinoic acid induces cell growth arrest in a
human medulloblastoma cell line. | Neurooncol
2007; 84: 263-267 [PMID: 17453147 DOI: 10.1007/
s11060-007-9380-9]

5  HEE AR e AgEHERGUIREILEIR Tt
Ji. 1L7<E= %% 2008; 48: 109-110

6 Palomares T, Garcia-Alonso I, San Isidro R,
Méndez J, Alonso-Varona A. All-trans-retinoic
acid counteract the tumor-stimulating effect
of hepatectomy and increases survival of rats
bearing liver metastases. | Surg Res 2014; 188:

3083

Wia £ 8 &

Zhang. Simoni
% xF ATRA 47 4]
I S5 o R 3G 3 Fe
EHRATT X
BR, et %
AF 5042 T ATRA
5% h G mie
T T B K.

2015-07-08 | Volume 23 | Issue 19 |



XE, &. ATRAIIBIFHRIABIERNISITRE R

VAR XA

% X F 3T ATRA
Fp ) T AR 45 9 A
FAAH BT T
M, 4B R s R
BHAMNEL A
=R E, ER
JE B 4 2 AT AL
HEE—F R,

J3aishideng®

10

11

12

13

14

15

16

17

18

19

20

21

22

WCJD | www.wjgnet.com

143-151 [PMID: 24439134 DOI: 10.1016/j.jss.2013.
12.020]

iktg. YRR A RET 29 TG
7 M EAEFINLEIRIRTY. il 88— ZEBRRe, 2013:
1-10

JAE, IR, Hx, B, TEX, BEAR fih
AR AN S 4 I RIS S 8 SES i Ha il
BIVRRIVER. FHEI4h R 2012; 27: 3331-3334
Manor D, Shmidt EN, Budhu A, Flesken-Nikitin A,
Zgola M, Page R, Nikitin AY, Noy N. Mammary
carcinoma suppression by cellular retinoic acid
binding protein-II. Cancer Res 2003; 63: 4426-4433
[PMID: 12907615]

Wang W, Xu G, Ding CL, Zhao L], Zhao P, Ren H,
Qi ZT. All-trans retinoic acid protects hepatocellular
carcinoma cells against serum-starvation-induced
cell death by upregulating collagen 8A2. FEBS |
2013; 280: 1308-1319 [PMID: 23298258 DOI: 10.1111/
febs.12122]

BROV, KIE, BRERAE. Ak FEANH] R R A
17 R AR ATHEZE 2001; 9: 437-440
YR, VST, SN AR PR FRBRAHCHY AR
HEpeasitlan et e A R ESETANERE SR
£ 2013; 23: 55-59

e, 2ol A RRRTE (LB MR A I A TR PR
FREALE]L ESNEZ G APSR3 ) 2003; 23:
152-155

AL, GEHERINC- (57 NEAW A E TSR A0
9. K LLPHERRIRE, 2012: 1-10

I FRARA AL IR S5 2 RISl
WIS UIA L. JO%: JOERERFIE, 2012: 1-8
IR, SKIEE, Malh, BUKKE, FRE,
ARG SDRIR A B4l A 1 s 22 R
ST, FERAPR Bl 2011; 32: 48-50, 63

Le Vee M, Jouan E, Stieger B, Fardel O. Differential
regulation of drug transporter expression by all-
trans retinoic acid in hepatoma HepaRG cells
and human hepatocytes. Eur | Pharm Sci 2013; 48:
767-774 [PMID: 23352986 DOI: 10.1016/j.ejps.2013.
01.005]

Wan 'Y, Yang S, Sun F, Wang ], Chen Q, Hong
A. All-trans retinoic acid induces chromatin
remodeling at the promoter of the mouse liver,
bone, and kidney alkaline phosphatase gene in
C3H10T 1/2 cells. Biochem Genet 2012; 50: 495-507
[PMID: 22270475 DOI: 10.1007/510528-011-9494-9]
Yang Y, Qin SK, Wu Q, Wang ZS, Zheng RS,
Tong XH, Liu H, Tao L, He XD. Connexin-
dependent gap junction enhancement is involved
in the synergistic effect of sorafenib and all-trans
retinoic acid on HCC growth inhibition. Oncol Rep
2014; 31: 540-550 [PMID: 24317203 DOI: 10.3892/
0r.2013.2894]

El-Metwally TH, Hussein MR, Pour PM,
Kuszynski CA, Adrian TE. High concentrations of
retinoids induce differentiation and late apoptosis
in pancreatic cancer cells in vitro. Cancer Biol Ther
2005; 4: 602-611 [PMID: 15970678 DOI: 10.4161/
cbt.4.5.1762]

Sanchez PV, Glantz ST, Scotland S, Kasner MT,
Carroll M. Induced differentiation of acute
myeloid leukemia cells by activation of retinoid X
and liver X receptors. Leukemia 2014; 28: 749-760
[PMID: 23823656 DOI: 10.1038/1eu.2013.202]
Chen L, Wang J, Hu X, Xu X. Meta-analysis of

3084

23

24

25

26

27

28

29

30

31

32

33

all-trans retinoic acid-linked arsenic trioxide
treatment for acute promyelocytic leukemia.
Hematology 2014; 19: 202-207 [PMID: 24074286
DOI: 10.1179/1607845413Y.0000000118]

Ushiki T, Nikkuni K, Yoshida C, Shibasaki Y,
Ishikawa T, Masuko M, Takai K. [Successful
treatment of acute promyelocytic leukemia
complicated with autoimmune hepatitis-induced
portal hypertension with all-trans retinoic acid].
Rinsho Ketsueki 2012; 53: 97-104 [PMID: 22374532]
Pei R, Cao ], Ma ], Zhang P, Liu X, Du X, Chen
D,Sha K, ChenL, LiS, Wu ], Fan Z, Lin L, Ye P,
Tang S, Zhang B. Long term curative effects of
sequential therapy with all-trans retinoic acid,
arsenious oxide and chemotherapy on patients
with acute promyelocytic leukemia. Hematology
2012; 17: 311-316 [PMID: 23168069 DOI: 10.1179/1
02453312X13451850327262]

Zhang C, Kong X, Ning G, Liang Z, Qu T, Chen
F, Cao D, Wang T, Sharma HS, Feng S. All-trans
retinoic acid prevents epidural fibrosis through
NF-xB signaling pathway in post-laminectomy
rats. Neuropharmacology 2014; 79: 275-281 [PMID:
24316159 DOI: 10.1016/j.neuropharm.2013.11.01
0]

L2, TGF-B-HADb18G/ CD1473 &k e &A=
RIEHIWE R N B FHLEI . A2 SBPUFBER
2, 2013: 1-14

Djeraba Z, Boumedine K, Arroul-Lammali A,
Otmani F, Belguendouz H, Touil-Boukoffa C.
Ex vivo immunomodulatory effect of all-trans-
retinoic acid during Behget's disease: a study in
Algerian patients. Immunopharmacol Immunotoxicol
2014; 36: 78-86 [PMID: 24369064 DOI: 10.3109/089
23973.2013.873048]

Cao W, Chen W, Liang X, Zhou ], Wei C, Cui S, Liu J.
All-trans-retinoic acid ameliorates the inflammation
by inducing transforming growth factor beta 1 and
interleukin 10 in mouse epididymitis. Am | Reprod
Immunol 2014; 71: 312-321 [PMID: 24410928 DOI:
10.1111/42§i.12197]

Zhan XX, Liu Y, Yang JF, Wang GY, Mu L, Zhang
TS, Xie XL, Wang JH, Liu YM, Kong QF, Li HL, Sun
B. All-trans-retinoic acid ameliorates experimental
allergic encephalomyelitis by affecting dendritic
cell and monocyte development. Immunology
2013; 138: 333-345 [PMID: 23181351 DOI: 10.1111/
imm.12040]

Ozdemir R, Yurttutan S, Sari FN, Oncel MY,
Erdeve O, Unverdi HG, Uysal B, Dilmen U. All-
trans-retinoic acid attenuates intestinal injury in
a neonatal rat model of necrotizing enterocolitis.
Neonatology 2013; 104: 22-27 [PMID: 23615357
DOI: 10.1159/000350510]

WS, HE, AR, BRF. 2RI
RS R R Eretinoids & EANICYP2E1#R
IRERAN. THFEATE LA 2007; 15: 3261-3266
(7. e S 2 R 1 e R P T 45 4 KR
CTGFRIColTlal3ikRIFMY. HhFEATHIIE
2006; 14: 179-183

Rao J, Qian X, Wang P, Pu L, Zhai Y, Wang
X, Zhang F, Lu L. All-trans retinoic acid
preconditioning protects against liver ischemia/
reperfusion injury by inhibiting the nuclear factor
kappa B signaling pathway. | Surg Res 2013; 180:

2015-07-08 | Volume 23 | Issue 19 |



34

35

36

37

38

39

40

J3aishideng®

€99-e106 [PMID: 22560855 DOI: 10.1016/j.jss.2012.
04.008]

Bhatt S, Qin J, Bennett C, Qian S, Fung JJ,
Hamilton TA, Lu L. All-trans retinoic acid induces
arginase-1 and inducible nitric oxide synthase-
producing dendritic cells with T cell inhibitory
function. | Immunol 2014; 192: 5098-5108 [PMID:
24790153 DOI: 10.4049/jimmunol.1303073]
Ouziel R, Trépo E, Cremer A, Moreno C, Degré
D, Chaouni M, Vercruysse V, Quertinmont E,
Deviere J, Lemmers A, Gustot T. Correction of all-
trans retinoic acid deficiency in alcoholic cirrhosis
lessens the excessive inflammatory monocyte
response: a translational study. Liver Int 2014; 34:
343-352 [PMID: 23834309 DOI: 10.1111/1iv.12249]
Kim SC, Kim CK, Axe D, Cook A, Lee M, Li T,
Smallwood N, Chiang JY, Hardwick JP, Moore
DD, Lee YK. All-trans-retinoic acid ameliorates
hepatic steatosis in mice by a novel transcriptional
cascade. Hepatology 2014; 59: 1750-1760 [PMID:
24038081 DOI: 10.1002/hep.26699]

Shmarakov IO, Jiang H, Yang K], Goldberg IJ,
Blaner WS. Hepatic retinoid stores are required
for normal liver regeneration. | Lipid Res 2013;
54: 893-908 [PMID: 23349206 DOI: 10.1194/jlr.
M029801]

Hendriks HF, Bosma A, Brouwer A. Fat-storing
cells: hyper- and hypovitaminosis A and the
relationships with liver fibrosis. Semin Liver Dis
1993; 13: 72-80 [PMID: 8383356 DOI: 10.1055/ s-
2007-1007339]

T, 2R A S CUE LR I
A ASTEA N TR, H: &
HRHRAE, 2007: 1-15

Schleimer K, Stippel DL, Kasper HU, Tawadros
S, Allwissner R, Gaudig C, Greiner T, Holscher
AH, Beckurts KT. Portal hyperperfusion causes
disturbance of microcirculation and increased
rate of hepatocellular apoptosis: investigations in
heterotopic rat liver transplantation with portal
vein arterialization. Transplant Proc 2006; 38:

WCJD | www.wjgnet.com

41

42

43

44

45

46

47

48

49

50

51

XB, F. ATRAHDHIFHSRIH BV ERBBIFEE

725-729 [PMID: 16647456 DOI: 10.1016/j.transpro
ceed.2006.01.070]

Maksan SM, Ryschich E, Ulger Z, Gebhard MM,
Schmidt ]. Disturbance of hepatic and intestinal
microcirculation in experimental liver cirrhosis.
World | Gastroenterol 2005; 11: 846-849 [PMID:
15682478

GRONEL, A, ~IRES, skiEn, i, X, B
VRS, ST, R, X, BB
REMEI 98 AR S PR A T A TR AR ) S M I PR BT
5. ~FAPEZ 1988; 9: 58-60

KB, FFRIEP S e A B 2 RO ERT. IR
[R5 1985; 1: 13-14

Sk, @B AR RN N R AT
LB S AL, R ERGRETR 2004; 8: 423-425
XISE. 2 A IR TR A VER A VI IR
I SR RY T RO 5 N HATL RIS, J5XN: FRINK
2,2009: 1-11

Zhang Y, Guan DX, Shi ], Gao H, Li]JJ, Zhao JS, Qiu
L, Liu J, Li N, Guo WX, Xue ], Zhou FG, Wu MC,
Wang HY, Xie D, Cheng SQ. All-trans retinoic acid
potentiates the chemotherapeutic effect of cisplatin
by inducing differentiation of tumor initiating cells
in liver cancer. | Hepatol 2013; 59: 1255-1263 [PMID:
23867314 DOI: 10.1016/j.jhep.2013.07.009]

Simoni D, Tolomeo M. Retinoids, apoptosis and
cancer. Curr Pharm Des 2001; 7: 1823-1837 [PMID:
11562311]

W, ZERse, T, 8, LR, s, =N 2
A EE MR EMEHe pG2INAFPE: A &
HOFRIE. HEED 55T 2010; 26:
1009-1015

PRZNE, 308, R AR R4 He pG21Y
L. ZRERHTE. R A ERE 2011;
19: 3381-3389

. 2R FEAEHepG2H5E. 2
FRITAEHIRIR. BRH: PR, 2012: 1-12

XFEFY, HAREIR, 7P, F2E08, DR, SRR, &
2155, & NAYEFIRIE G H SR T ISD AR
ARPEREH B-cateninfIBNAFIR. IR iR
2013; 41: 118-121

Yt FRM R AL

3085

W& 15

S
AT, &Y 5w
T ATRA 37 4| AT
Bt a1 A AU,

2015-07-08 | Volume 23 | Issue 19 |



