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Abstract

Key words

All-trans retinoic acid (ATRA), also called retinoic acid and vitamin formic acid, is the main biologically
active form of vitamin A. So far, the application of ATRA in the treatment of acute promyelocytic
leukemia (APL) has exceeded 20 years, which is still the standard treatment for APL. With the
continuous deepening of research, ATRA has been widely used in the treatment of thyroid cancer, lung
cancer, gastric cancer, Kaposi’ s sarcoma, ovarian cancer, bladder cancer, neuroblastoma, and other
tumors, and is gradually extending to the differentiation therapy for more tumors. ATRA regulates gene
expression by binding to nuclear retinoic acid receptor (RAR) or retinoid X receptor (RXR) and acting
on the retinoic acid response element (RARE). It plays an important role in maintaining cell homeostasis,
regulating cell cycle, signal transduction, transcription and translation, regulating the growth of tumor
cells and promoting their apoptosis. The liver is the main place for vitamin A metabolism. Related studies
have shown that ATRA is widely involved in the biological processes such as hepatitis, liver fibrosis and
liver cancer cell proliferation, invasion and apoptosis by regulating the expressions of related proteins
(including chemerin, signal protein Smad2/3, IGFBP-3, etc.). In addition, ATRA can promote the
progression of non-alcoholic fatty liver disease by up-regulating the expression of chemerin. Hepatic
stellate cells (HSC), also known as pericytes, are the main cell type involved in liver fibrosis. When the
liver is damaged, HSC can be transformed into an activated state. The activated HSC secretes type I
collagen (COL1al) and a-smooth muscle actin (a-SMA) and thereby causes liver fibrosis, and vitamin
A, the active form of ATRA, can reverse HSC activation and liver fibrosis. On the one hand, the Wnt
signaling pathway participates in the formation of liver fibrosis by activating HSC, while ATRA can
inhibit the occurrence of liver fibrosis by inducing RORa phosphorylation and inhibiting the signal
transmission of Wnt/p-catenin; on the other hand, ATRA can inhibit the occurrence of liver fibrosis by
inhibiting TGF-B1/Smad signal pathway expression, thereby exerting its anti-liver fibrosis effect. This
article describes the mechanism by which ATRA inhibits the proliferation of liver cancer cells and
induces apoptosis from multiple aspects that include the process by which ATRA inhibits the expression
of Bel-2 and Bel-x proteins to induce cell apoptosis, or directly acts as inducing differentiation agent, the
process of inducing apoptosis of liver cancer cells. In addition, ATRA can regulate the proliferation of
liver cancer cells by regulating the expressions of related genetic materials, including inhibiting the
proliferation of hepatocellular carcinoma by inhibiting insulin-like growth factors and promoting retinoic
acid-induced gene 1 methylation. The application of ATRA in liver cancer has only been initially
recognized in recent years. At present, there is no systematic understanding of the relationship between
ATRA and liver diseases, and the specific regulatory mechanism in liver cancer needs to be further
studied. A full understanding of the relationship between ATRA and liver diseases and the related
molecular mechanisms involved can provide new strategies and directions for clinical diagnosis and
treatment of liver diseases (non-alcoholic fatty liver disease, liver fibrosis, hepatocellular carcinoma and
other diseases).

Liver Diseases; Tretinoin; Carcinoma, Hepatocellular; Non-alcoholic Fatty Liver Disease; Liver Cirrhosis
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1995 4, EEEMMAYE R (FDA) it
WET AR (ATRA) 25916 2 P 54k 40
MEE s (APL) HRg R . &4 ik, st f ik
ATRA 6T APLABAE AR MEST M, A 20 {242 70 4
RO IR 7 ME A S, R s TR AE TR
7, AL ATRA 76 N A9 Ak I6 7 254, o bl
ok ¥k Z2 iz T IR B IR YT Y. Ak, ATRA
12 A R G o BB A A e FE Il T
MAE - WL (VSMC) A9 386 55 3 I B30 H X 2 XL
WBXTRMPLRIEM . AU, FFEER (EF
A5 AR WG Mk IR W PR e . AR dEfk . AN
) VBN aERmAT N, EEDE AL E
Al R . UTAEOR, ATRA ZR 832 B H T I (4 By
16, E P AMIFSE Bt ATRA (945 AL A B R P
HEAT T KB IOBFSE R0, ATRA 2 58 ¥ JF I 5 0
) & e ERE W R A0 M A A L R B DL PR T
o ARG T ATRA 5 T I % 9 A0 56 19 BF 5% SC
Wk, IWZAFEEER T ATRA 5T R IR RS
PETG 7V . RFEF4Eqb . FAnMEs ) MR K&
F KA S o F AL, M R ATRA I8 97 I
JUE 9 95 £ L 4 S A 4l -

1 ATRARIIE

ATRA R 2R R A B BB EY T EIE, AT
VRS AN M MG A S Al o T R A
3 WA N B AL ATRA, 55 —40, MLEEEE o
Wt OB EUEE (ADH) S0 8% B B (B (RDH)
500 & T4 AL, RDH BE 0% 45 00 3 s 5% 1k
o] A0 % B, WS RGO LB (AKR) o nl DL gk 47 4 )
I VA R 2 s ol 3 g N 3
(RALDHs =% ALDHs) A 0 i #b 4 1k & ATRA.
ATRA 38 & J 4l R §ee A 4i i, 55 40 i P9 4k B iR 45
& & A
CRABP) Z5 G 5 A M L. — WA T B M
b A 20 8 2R P4S0 AR AR S (4 A2 R CYP )
Fef®, o —FhiE ot S EE g E B4k o T R
SR, 13- 4E R (13-cisRA) il 9- i =X
4R (9-cisRA) @ ATRA & H 5 0 74 3 A 40 iy
BN, SE4EWIRZ A (RAR) (48 2K X 21k
(RXR) %56 JE 5 — % /& RAR/RXR 5 [7] — % &
RXR-RXR, J&# i — 2455 %7 & DNA J7 51 -4 F iR
SR JeF (RAREs) , M52 ) H Y 55 P 0 7% 5%

(cellular retinoic acid binding protein ,
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PR 2 A R N . ATRA T8 ot 5 4E R % (K
(RARs) #54, Ja# ] 58X 2Z K (RXRs)
B R, i R RS H I R R T 5 4
A O 38 o S B s B s sh B ORY JE R A
SV FEGEZ FAR BB LT, RAR/RXR 57 R K
55 4 W R ¥ DR A 4E B R O i e (RAREs) 54
It 47 B2 448 Bh 40 1 7 40 NCoR 1 SMRT 41 ] H &9 %&£ 4
() 55 S0 ATRA B H: 53 44 14 38 9% A9 RAR AN
RXR &R R4S R, wEiEEdpEmeEk. ok,
JHT Sy R E AR .

2 ATRA X 3 5 14 A5 B 4 BT o5 1R $= 401 1)

G

Ak 9 K5 PE AR U5 PE - (non-aleoholic fatty liver
disease, NAFLD) A 45 B8 45 4 Bg 5 BT A A T8 4 4
JI 5 P BT 58, 48 i B Al 7 A2 1 1) O S Tl A
PE R B AE R R AR BFRE AL T 40 i
fE" . NAFLD & 5 2008 PR i £ 2, 2l
Mt N AR R R, RN R BT, RS
HH AR LG R R 1K 25.2%, 5 X Fidk& &0 A
KU, NAFLD B i 7% 9 #L i w6 A BT, A o
ANy — BB TR AN R SRR
R ZE AL Ae 7 B A B R 0 AR . SOk
Ty fig e 98 % L[] 2 5 NAFLD 19 & 2FE & J& , I 4ok
RINRE R 2O H &R .

HHr v 2 Ck & i id 2 Ffig 05 B 5
adiponectin , leptin | resistin 5 NAFLD & ¥ % U] 4
%, chemerin X 44 TIG2 (tazarotene-induced gene 2)
E Sy —Fo8 4 IR 105 - T 2007 1 HRGE L G B i
A B PN Bl e B2 2 R 2R 25 W L 2 T T A
5k 5! & B 7E NAFLD ', JI§ 5 [ F chemerin 7F
mRNA /KPR35 TR, HAZ K CMKLR1 7E mRNA /K
S ik 1JE, RARb 7£ NAFLD i ik F R, 4l
chemerin, CMKLR1. RARb ] i£ % 5 T NAFLD [ %
Mo R — 1 SR — AR S T ATRA Al L L
74 HepG2 2 il chemerin 7 mRNA K& £ [ 7K *F- 19 %
ik o Nagpal ZE"9A 4 chemerin H 7] 4 RARb, RARr
(3 M5 3k, i dE RXR 5 VDR 193 3l 71 75
T35 . Kato S IHE 4k HY 2 7] 4 K U IE RARD
)2k LR, Rk NAFLD o 5 J0E BE i 2 A 38 Jin
B B 1 A TR Ak 5 hn 3 R S AR BN A AR
HAE IV N HSCs 1Y 03 7 B4k FH IR 5 1 M B AIC
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3 2 RARD 11 3 35 F 1 #F 1M 5 3L chemerin 3 15 19
TR

3 ATRAXIFFAEN RIEHIEIAR

3.1 ATRA#E i # %] Wnt/g—catenin {5 S i& I H1 BT

FoEL

JHF £F 4 Ak 2 B B op aT 38 i 45 R A RN,
Xk RE AR 5 RS P L 8T ORS 2 g sk B
R CHIRFRPEEE . MINBIF R E) RN,
LU S N ol R i A o a2 < AT S = @ R L
I 20 9 (HCC) FVA AR FE o AT 2F 41k 2
Y AR FE T (ECM) 7™ 2B TR il i DR F- il =
AU A 4R R R AR ECM R4 1Y Ok
Ui IF ECR AN (HSC) L "B A 7 20 i Fn AT o 5%
A =2 TR X8, BROA “Disse BB, 29 45 0E
B0 Y 8%~149%""", JF 4545 J5 , HSC Hi fifs 77 4k
AR A YT L A0 7 SR e B G BE A R VLT 4 4
ML, AT B -1 TR (COLLal) A6 AR
Mo FEHNMBIER («-SMA) AYFEIA, Mm{E ik
Py 1 A A

HSC 3005 J& T 27 de b iy OG5, 32 Z % 40 i 1A
FRAERK K Hrp— T ZHLH W &
Wnt {5 5 8% 89 75 16, Myung 25278 14 4 ] Wni3a
A0 FE N () HSC 40 ML, 45 R 4278 COL1al Fll o-SMA 3£
Ik CE RGN, T Wnt3a AH G 3 ] ) 4 0 AR ¢
# 1 (sFRP) AbFEHSC A0, %55 42/R COLlal il
o-SMA L %5 P&, FE W Wit {55 18 18 i 3475 HSC
Z5 T gAryIg . Hohw Lapis . @
PTG Wt/ B -catenin {5 53 F% {1 i JiT 1 /1) B -catenin £2
JE R 3K K F- Bk 2 42 T I 8 B -catenin [n] 4 JiY
BN RS, T A G S R i 5, Hoh 5
W5 FA 4% VI AH R A ] (COLlal .
a-SMA | cyclin D1, uPAR LA K 3 i 43 J@ 25 1 i %
T MMP-1, MMP-3, MMP-7, MMP-9, MMP-13 %)
ATRA 7] jii 3o i 5 RORo B M2 1k, 0 ] Wnt/B -
catenin [ {55153 , Il & HEPUEF defb 9 AE Y.
3.2 ATRAIEI TGF-B-Smad{s SiEEIATLF 44

B A KA B (TGF-B) XiF M55 4] 9 BT 454 4
FI) 9 i 1 EF 4E Ak DL K12 1 T 0 R 1Y T A B B AR
A TTERP R 55 S 52 0 A0 i R g2 M A i
BTG PE TGF-B, M R T 9 B £F 4 A p% g JLFh
Az K TR R0 4 L PR B A R R, B A N AR

© WA )3 of [ FF I F A EPTA

fiAdAdKEF (PDGF) . Z5ad 84 KKHTF
(CCN2) ., HhEIRFEN T o (TNF-a) FIEFP AN R
(ILs) (IL-1B A1 1L-6) ®'. pt4h, TGF-B iy 4
ET A MR (BETT) AR T HSC B TE Ak,
AT B 05 1A B, 3X W R B ULER 4 20
() A R ECM A UL R, CON2 5 T #0405 10 % S A
X, Hid KB FEF4ALINE, TNF-a = 51T
RPN 27 44k, 1L-18 3 ECM (95 A%, 1 1L-6
i s RO s DI N S o 3 A 1]
W5 R BT, HSC BT & i 2 2% /Y 8 75 B R
PE R . A A BRI AR 8 ATRA 7] 38 5 Ak Ak KK 1
TGF- B -Smad 15 5 38 [t 41 1 I 40 jd 2R Sk 1l -2 1)
Tk, BoRHEA RGP B, BREr
SEPE 1F ATRA X R BRUF 2 AR 40 g (HSC-T6) 1A 4h
T WL B 5 A AL, 45 SR AR R ATRA REW8 38 i
0] HSC-T6 41 it o TGF-B 1 i) F i {5 5 2 11 Smad2/
3 Y 263K R W TGF-B 1/Smad 15 5 W 8%, M & %
HAHTF LT 4R .

4 ATRAXTRHEEIEVIHITR

JHF 9 7E 2018 4F HY FE T A% 3 781 000, % %1)
A EREE = RS SR . AR R, e
fig (HCC) J& i % WL 9 0% M I kg (90%) PV,
HCC M ER R 2 A AEFE ], X B HCC ) ) 1= A
W TR T S 7 R (1 = W1 N AN
YA HG RRAE R, RE AN AR DA B AT 4 A2 R
S AR SR AE 2 W AR YT O S EBUR T RR BY F
o, B 5 AR A AR RATS N 5%~109%72, 2007 4E, #2
] /N 431 25 W) 3R i AR Je ol 4 i 36 7 R 0
JFHAERE S M 10 45, KA JE — B2 HCC
A — —ZIRyT M 25 . (B2, P2 IR
FW, MY — o g R R PR JE A B
bR B NR AR R IR YT 3 A7 g5 1 AR NECIE
WA, ZHAEE M SR YT RO AN R AR
Xl T AR R, AR, — Sk
ARTA JHF P8 3697 U 7 — @ R, TR 3
T AP [ P R R 4k R X 66 91 5 K B R
BHEATIRIT . BRI ARRIE 152% . Jwlh
FERINTA1% ., 41.8% M B HFHWIRE R TR, 1mH
HH ST 5 0 F1) T 44 FE T 4 5 R At R X kT 24 W 1
ORI R, SHAMAYURA YRGS MHAH, BKR
Mg TR RO, RRFEIR T 25 R A R
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KR, A I IR T RE T B i 42 .
41 ATRAMEXREEESFEHAMAX R
Kropotova SEB B ATRA A= W14 1% ) B4 45 TR
HRAEAE S VH G A A0 1 Pt A A/ i i PR T AR O
fitt mRNA [ 7K °F & % % ik (ADHIB, ADHIC,
RDHL, AKRIB10 7 7£ T W Fl 2% B (4 g 4E
RDHS [ A7 7€ T K W %% h, 1fii ADH4, AKRIB Al
RDHI2 U4 T B ) o A SCHF o ik i R B,
HCC 20 il i AKR1B10 &b F & %35, E2 W Ll
il i AKR 3 3 7K 11 il 30 2k 0 B T A b R R e 5 |
E ATRA 2 Mg P35, 3R I 100 38 2ok B 1 40 i 7 Ak
JE AR 20 384 5 A 5 SR AR O T SRR —
W, —SeE BT R AR OGS Bt R B T AKR
Ry B, B, — SR AU e ATIE e W,
A3 R TRJS A SR I AR e A A S R R
i €5 2 CYP26AL1 5 M % U AR ¢, Hiad 3Rk 7E
— E FEFE b AT B Bh RS 40 M 9 55 %, CYP26A1 7E
il H . 42% B )RR PR LR D B AL T R
ik K, H7E HCC 40 i vh i & B T CYP26A1 5
CYP26B1 — 2 &b F bl KPP,
4.2 ATRAXIAFEL A TEEE XS FHLE
AR JH T (apoptosis) & H 3 PR 42 il ) — Fofr 72
JP YA AE TS, MR A PR Y R R R, CA
ATRA 38 52 AS 6] A ML T DLR0 40 i o 38 5 . 5%
SR T BB T . JRAE X ATRA I B9 E T S 1
A, AHATRAfE A TAE LRI A 22 iE . H
/NN B R R e el AR e 7 N/ i W7 o
ATRA A3 2 1 TNF-a | caspase-8 FIFET- 3Z & Fas
POTE AN TEAE U TSR AR ATRA A DL T — S T
WT- T H#35, W Bel-2, cdk2, cyclin DI¥, 3
FLHL ] & ATRA 38 3 9 ] Bel-2 F1 Bel-x £ [ 32 3k I
4G caspase-6, 7. 8. 9, #—EFHAMM A EC
PN TR NG =i el A SR G DR e O
dATP 1E FH T ¥ caspase, 5l A2 g 5% & N, M
S T R FNE T 1 pmol/L I
10 wmol/L ¥ B () ATRA Ab P HepG2 40 L , % B
ATRA 4b # (%) HepG2 7] 5 BOH: 40 i A K & H i /> |
Y IG FE BEAK . SERERE I 0SS . JH T/ VAR 24,
PR ATRA FE 54340 %), AT 90 HepG2 40 fifg 3%
VI B 70 Wy o |
43 BENESEBEHFEKEF(GF)REFER
SEIAEZH R I IETE
i ZRE KRN (IGF) B —H AR EK

© WA )3 of [ FF I F A EPTA

IR & 530 %
VEHI B 2 Bk W) B, IGF J 45 1GF-1 F IGF-11 7% Fift |

IGF 1T IT LA K J I 25 AT 3l ik 2 i s 44 L 3% 7 38 4
oA 3 K By AL B K IGF-1/-11 5 18Y IGF %14 (IGF-
IR) %54, FEWASEERD RZIRIKEY -1 (IRS-
1), IRS-1 5 p85 Ay AH .4 11155 5 PI3- J i F1 22 &
M2/ 95 2 B P P AKT 938G . i sl & Bt dd 12
AR, 1M 0.1-100 uM 7] & 1 ATRA 0] T iZ i@ 12140,
A5 BF 5% & Bl MCF-7 40 il & IGF 45 & & [ 3
(IGFBP-3) MyFRAA L, $&/5 IGFBP-3 &4 K 1y i
P, I ATRA o] #5415 5 RAR B IR L HiES
5 IGFBP-3 iy & 15, H£ B ATRA X IGF 5 5 % S
HlVE Y, FFE, PR I RAR« 2 5 JHF 6 40 il
F1 IGFBP-3 (1) | ¥ . Dokmanovie 25" 45 5 3 19 BF 5%
HALIESE T ATRA IR YT 5, IGFBP-3 &b T i Rk 1Y
K&
4.4 BENSHUERRIFSERE1(RIGT)BELRNAE

T LRAAYIETE

RIG1 9 FR > M 5 2 2 & 3 (RARRES3) 5l fth
HEITHESFERW L (TIGL) . 1E % H 45 v AT
7 A6 R AR L, TE B 20 21 RIGL /) 7K B
TE N ZE HCC 414 b % 30 RIG-1 6% F 3, [A) i &% 3R
RIG-1 it = 25 2 #F HCC o 28, ¥ S WL o RIG-1 38
it N MMP-9 4 HCC B 3851 . 3 8% AR 22 1 fig
RIG1 3k 1 B AR5 RIGL Ji 3h F WP 2 Ak % U0 A OC |
TE 53% 1 5k 1 0 P ik g vp HH R AL %% B >30%, 5
A AR UR L, HCCH U h i B B T S
() Ak, 3 EL SR R IR B Boe 3R e
— 8 2017 4F 5918 SOKF RIGT B 28 W 38t 4% 390 2R 55 1T 98
o R Y G9a 4 R 1 WY BRBE B il 1) o 2 3K AH 5GP
B o B AF 55 8 2 T RIGL Ji 357 o 14 40 35 R 2 1V T
PP LRSS T ATRA A LSS 5 RIGL k3, 4
R ORISR

5 REER=E

JHF 07 422 3 A R TP A DL R AR i R
i EEEN MG, KTl EES 5k
F AWM, HSCs ¥ 445 2 A LR & B e ik
A 28 Frak, NAFLD w4 B2 Y & & 1
i P& MK, chemerin, CMKLRI. RARb W[ fiE & 5 T
NAFLD i & %5 , 1 ATRA A] LA | chemerin 1) %
ik, BN AT DU ok #h 70 4E R Ok 4E 2% NAFLD
PR R, AT R EME R — PR HArd
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Ak W BR 5 AT IR ok R R A

Lo F AL T 863

ALy 92 5 F B L B B AR AR 1R
HhFEYELE R A AR RO I EF 4E 4L s ATRA 7RIl IR
T ZHF A R YT, AR R R N T
FEMIRIT, ARSCNEZA B E AR T ATRA 9 6
Y Jf 1 3 5 0F 5 T L R AR T, RS AR I IR T BY
BERB T HT e, EAE IR R 56 rh B = 97 AL,

A 7 ATRA X697 WA G AL, A A vl Rgik
TF P ) o Bl G B 2P IR B AT k. e AL
G, AT T — A AR, MR E R,
FRWAET R T L F AL, TR B 7 A I R
HI B B [ 28 96 4 ML & OF 5% ATRA () 5 P
ATRA AR IRITHEHE T — A Hr sk m , (E A5 iE—
HIRABFIE o

&% Lk
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