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Research progress on antitumor mechanism of active components in traditional
Chinese medicine based on non-coding RNA

WANG Nan-nan', LI Chao-yu', XUE Qin-bing', CHEN Gang!, QI Zheng" %3, YU Miao! %3

1. Engineering Research Center for Medicine, Harbin University of Commerce, Harbin 150076, China

2. Engineering Research Center of Natural Anti-tumor Drugs, Ministry of Education, Harbin 150076, China

3. Heilongjiang Provincial Key Laboratory of Cancer Prophylaxis and Anticancer Drugs Research, Harbin 150076, China

Abstract: The dysregulation of non-coding RNA is crucial associated with all types of cancer and affects nearly all major cancer
markers. The non-coding RNA induces tumor cells apoptosis, inhibits tumor cell invasion and migration was discussed according to
the pharmacodynamic material basis and anti-tumor mechanism of traditional Chinese medicine (TCM). It is of great significance for
the development of non-coding RNA-based therapeutic drugs. The relevant literature was searched through PubMed and other
databases, and the research on anti-tumor of non-coding RNA regulated by TCM in recent five years was reviewed. It was found that
Chinese medicine affected epithelial-mesenchymal transition, apoptosis signaling pathway and drug-resistant proteins by regulating
ncRNA. The regulation mechanism of inhibiting tumor invasion and migration, promoting tumor cell apoptosis and reversing tumor
drug resistance, to provide certain reference and theoretical basis for the study on anti-tumor drugs of TCM.
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B b 245 B R RO AR SRRIE 78 AR R AN,
JEZAS RNA (non-coding RNA, ncRNA) IRl HN
e 2R AL IR FE R R B2 SRR,
ncRNA & —JERel8 ™ AL i 5 B R R A M
JR T BE I AN T R T, A8 Sk PR A A Ay,
# H RNA -G8 I s, I AYERER
KEET, o, MG, ¥, BREBm. M
PR T2 o AR H AR XS 70 7 B E T KRBy T
200 MZ R/ neRNA (microRNA, miRNA)
AR T 200 M H BRI K EE ncRNA (long ncRNA,
IncRNA) 1, miRNA 2 —AAWETE (20~24 M%
TR) ncRNA ZME, K2 HURAE AR LR 5
miRNA /) & % £ & M KB . #F 5T &£ W
miR-99b-5p/203a-3p A LA [ 175 J & A A2 KA
T 1 ARk, BEmiEEg A & E D1 (eyclin
D). 2 JH B & BB 4 (cyclin dependent
kinase 4, CDK4) Fl B #f 4 -2 (B-cell
lymphoma-2, Bel-2) S A H . IncRNA
FIThRe R 5 AR Z MBI %, JCHARRAE. B
FCR B, IncRNA [F] I & FE K % 5 ;e L RNA
( homeobox gene transcript antisense intergenic
RNA, HOTAIR) L FEARHT 51 B v i JH-4H N &6
Bt 737 IF 40 MAPK {5 515 %, (2RERT 51 e i)
RERFERTL, IncRNA HI9 1E 402 5 98 41 i
FERIE, T miR-130, FEETHEARES A
T-lo FHIVE N B AR KR 3Rk, (R HERh 2 58
P 6 %) L6 A R B S B BT e 2 b SRR SR 1) R
SRR A RIS, FF AT RERCN 2 Rk
RUEAE R AEYIRR S . 25137 ncRNA 383 2
HR AR 5 W 5 M5 S @ B d e, RIETUR 1
M, B RO REAEIR T BB T 1) 20 b 2535 1t
CUPIE S AT LI I 345 ncRNA, 0] Jrboa (1 38 5
FeriRag, WwmaApmET, KESURER. £
A 4 4% ncRNA B IR M8 AE I TEFEN L] .
1 FHBYLS BT miRNA LIEEER
W, WK, B RE A MUk s
VAR miRNA (U0 miR-874 miR-217 %5) §0H
IR AP P9 AR 2% 5 R T AR DR A5 5 v I 2 24T 24 0
R, R AR AR SR A . I PG, LR
PRI 24 o
1.1 AT LR EFRE M (epithelial-mesenchymal
transition, EMT), IHIEREZENITHE
FH2W ., S RIEFRE ] LB, 4

¥ 968 0 J Ji 98 o 40 e B K] miR-874 miR-217
miR-1225 miR-506, il EMT, BH
RE5TH.

FYZ 0l s &S Salviae Miltiorrhizae Radix
et Rhizoma EEMREIER S, BADUMIEE
o Yuan PR ILPT S UaEH T B R4S,
miR-874 )31k B, 3 H %y EDEEAT I Wat {5
SV EY), KL B-EMEH (B-catenin).
c-Myc Al cyclin D1 K EMT MxEFEAHBEEA
(vimentin). E-#5%i8# 1 (E-cadherin) ik &3 [%
%, {H miR-874 FEPIYUER I 2 F W HLRIE . R
FFZR s A1E TS miR-874/B-catenin 15 5 18 B 1
HmRESITH%.

WA e MIE S Scutellariae Radix H453 55 H 2k
PR MR VE S ERRA &1, R kTR M
F B R0, X R E S N A 25 e g i
miR-217 ik, {23t Wnt 155 188 503K+
Dikkopf fHRHE M 1 FRIL, ({558 B-catenin
J c-Myc Fik K, 4 im iz 22 5iT#% 23
|0,

RRIEFIR R —FRIDKIEVEZ TR, BAHEA
oy BUR PUMIRSEZGBIE RN, IR IR v] DUE
SEH A miR-1225-5p i, B b4 H
HMIIE AL AR 22 I MK N-cadherin IRIE, 1
Jn E-cadherin 315, {45 Hiedifuiz8 5%
MRIEF 4B E AR 1 (matrix metalloproteinase 1,
MMP1). MMP3, MMP9 ##i#13. Han U415 57
RN, T FER e 40 L Rk A R W] 2 R A DG
FHIRT miR-506 HIZRILKT, [T MMP2 Al
MMP16 mRNA FlE HEIEK-. IIAN miR-506 1)
77 B 0% ok 55 R % RN 40 i 1R 22 2 F EMT 1Y)
AR R, 2 WY 2R 2k 7 TR RT3 I R R R e 1
miR-506/MMP2/MMP 16 fli & FEHUIRAE -

B85 EMT B JEAHKH Wnt/B-catenin 15518
B MR AR 22 ST T mE R L —. 2Fh
2 A R o I8 T 15 R A0 T miR-874
miR-217 548 5 H1%] Wnt/B-catenin 15 5 18 4 S FH 5
EReEEang, NmkERRS EMT /EH, 2
1 e e 4 LS A% 54 2%

1.2 {REAEARARET

AR LR, ARER, BEEES T
Zi o VTR BE 2 R AE miRNA (A1 miR-503
miR-99a. miR-324 %) Kik, W FAMMT.
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WA R 2 F & R Cistanches Herba "1 T4
By, B RIEFRITUMEER . Li S0SUR IRL R5
Fx A Huh7 A1 HepG2 4H A i 38 58 2L AT 40 14
BRI AR . A8 491 I 0 e
A KK Bl (transforming growth factor-pl,
TGF-B1) /BERRALIBAE 53 FEA (Smad) 55
BSOS, AT T R RS T AR HE
Huh7 1 HepG2 4HMUrF miR-503-3p (3K, Wl
miR-503-3p WiEHE, TGF-Bl [RIEHEE; #
e miR-503-3p 75, TGF-Bl HIFKEFH. *
B TGF-B1 /& miR-503-3p HITEAESEIEIN, Fa % H
AliEE miR-503-3p/TGF-B1/Smad 15 5 i@ s 78 T
R PG R I .

FH 7 e MNE T Curcumae Longae Rhizoma
SRR A AR 1 2 By 1ol Li ZEU TR F R
TR AT DL 0N WY S BEA0 BJRE T miR-99a IR IK
FEHIH] Janus #5§ 1 (Janus kinases 1, JAK1). 5%
BuE 7 1 (signal transducer and activator of
transcription 1, STAT1) #1 STAT3 [ ERIL /KT,
TMLER miR-99a J 2 ¥ K W] I JAK/STAT 3&4% 1)
TEFBE R . B3 FE I B miR-99a ik,
WU JAK/STAT {5 538K, 0140 o 52 B R 4 i 9o 1)
WP IEE TS . Zhao SIS LRI, LR RK
iy mridEsd AR T miR-324-5p HIFIE, [
fik p-JAK2. JAK2 Fl p-STAT3. STAT3 /K-, %%
Bv miR-324-5p MG, ZHEEBLIRT JAK2/
STAT3 {5 ‘Gl SEMAR/)N, RIS R B mTE
it E miR-324-5p MK JAK2/STAT3 15 5l B (e 1k
JH-Jee 4L T

KRB R LM N ZRIEEIR &Y, A
A PUEAL . PRS2 P2 BRI, R
B L By RN B T miR-133a-3p K
V-, AT BEAR miR-133a-3p LRI & WEWS TR 45 &
% M B (purine-rich element binding protein B,
PURB ) HJ /K ¥, ) @k s Bt WL B 3- B A
(phosphatidylinositol 3-kinase, PI3K) F1%k H M B
(protein kinase B, Akt) & FFKIE. miR-133a-3p
V1) 791 i 4% LR A R 0 2 0 S /) 240 i i s 410 1) 4
F - UTER PURB A] {2t JE/INAR B it o miR-133a-3p
RIEIKF, RN miR-133a-3p I0HIFXTHES
2 i s ) B BB AR F SOt PIBKY/AKt FO(EEAE - 3
B K R L %581 miR-133a-3p/PURB/PI3K/Akt i&4%
IR A /N 248 B g ) 1200

G HARE NN E Myristicae Semen HHHEHL
—MARMEERINEY . ZTARER T R EAH KM
fe e/ N ZH R T, RIS miR-ler-7c-3p
2Rk L, S8 miR-let-7¢c-3p HIFEFEN PIK3CA
FESHM R 2IA B35 B, AT PIBK AT Akt
FESHM R BERR AL . SR miR-let-7c-3p $HI 7] 1] .
EWN PI3K/Akt BEERAL, BT PI3K/AKt {5538
%, RP AR L@ miR-let-7c-3p BH Wi
PI3K/Akt 55 Fli A A1 55 It s 1 A Jie 210
1.3 FERAMELRRRAY T 2t

LHER . RZEAE . FAREEE P 2H R AT
DA 25 [ 988 40 B b 408 L ) miR-137+ miR-409
miR-410 miR-181 55 K ¥ W e At 254% H

LT LB S 5 oot VR R U, SR iE
T 175 5 5 TR 200 L R SRR I [R) miR-137 335,
IS RN, oo Mk 25 W e 0o LRI 245 1122
Han S5230% 3022 3 3K AT DARRAR 45 1 e 0f BLVD )4
AT 2428, AL g 22 58 22 1) 405 o e i 245 248 g o
DNA g SRR VIR EE S AN 1
(excision repair cross complement 1, ERCC1). £ %]
fif 525 Kl (multi-drug resistant associate protein,
MRP ) . % Bt H Bk -S- %% # B -n  ( glutathione-
S-transfarase-n, GST-n). P-$&x [ (P-glycoprotein,
P-gp) ] mRNA REHRIEE, [FBIEMN ERCC1
(1 B RE Rl miR-409-3p 2R3k, MNTITHE 35 B b A 40
a5 e Am M A E

RZLEHR —FIAFAE T ARZRE NBERL, B3R
(IR ANHEAE IR, 75 22 At s R AR TG 1240,
FE— T PRRE BORIT T, R ZEAEH AT 369 0B PR Jed 2
P MU RO A o T 90 3R W R 22 A6 5 25 410 )
BT B EBEHEE 1 Chigh mobility group box-1
protein, HMGB1) ik 5 Mg gl otz s z K1 -«B
(nuclear factor-kB, NF-xB) %1k, 3F_F i miR-410-3p
RIEKT. HMGBI i RIE A fieidt NF-«B & L If:
T A R 22 A6 BONS  PAJRE A I N BE RRA
miR-410-3p AN 77 7TV BR AR 22 6B AR 40 i o
HMGB1 £ 1§20 o 32 W] R =2 6 B 1 1 5
miR-410-3p/HMGB 1/NF-«B 38 #4111 A 83 240 Ffa 11
AR T 1IN B AR X NUEA BB 125)

AR FAR Curcumae Rhizoma T EA P&
IO iR . Zeng SPOIR AR @ 1
PR A RN 2 A AL T AR T 1
(nuclear factor of activated T cell 1, NFAT1) fJ¥E%,
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2 3k 4098 3k [ miR-181b-2-3p W1 £ &, 3F T
miR-181b-2-3p [N ELAEHENR 2 24if 243 K ATP 456 i
1z M 3 (ATP binding cassette transporter C3, ABCC3),
WU SEHRA R 138 miR-181b-2-3p/ABCC3 15 54
ARk = 9 1 7L s 280 T o % 2% PR U A

H 2 U TR S T P B R
SR miRNA FE R @ 2 241 25 5L
(MRP. HMGBI. ABCC3) K Imttif) P-gp Fikigk
17, BRARMIEm 2. A RS T miRNA
RETUMIREIER LK 1.

F1 PHBYRDHE miRNA ZIFRBIERNH

Table 1 Antitumor mechanism of effective components of traditional Chinese medicine by regulating miRNA

AL EER Y miRNA #5 i TEHIg1E Sk

AT EMT, #slji FH20 . miR-874 =E 1% Wnt/p-catenin 15 585 9
RN ERATH HE5H miR-217 7 % Wnt/B-catenin 55 5l 11
R miR-1225-5p 2 H e MMP1. MMP3., MMP9 #3] 13

RIEF miR-506 ik e B&K MMP2. MMP16 Fi& 14

TR PR AN T R miR-503-3p I ] TGF-B1/Smad 15 58 B0 15
LWR miR-99a MU REREANMR  FEAS JAK/STAT {5518 # 17

3 miR-324-5p JHF 4] JAK2/STAT3 15 5 BB 0T 18

N S miR-133a-3p JE/INgH Ha iR V% PIBK/AKt {55 il % 20

ZhIRE miR-let-7c-3p AR/t BELBST PIBK/AKt (F3E 7%, #0bi] PI3K Al Akt BERR 1L 21

VRO AR 2228 R miR-137 7 DA BB e AR 22
2tk LWR miR-409-3p L) il 2 A 25K MRP. DNA Hif518 23K ERCCI 23

1 P-gp, % 25l GST-n
A TR miR-410-3p B R # HMGB1 %%, [ NF-kB {5 518 E#E 1 25
FAR miR-181b-2-3p =AM I A VAL 2 2 25 25K ABCC3 Wt 26

2 FHBYKSTEE IncRNA BinEER

2456 U4 7E A miRNA IR, Xt IncRNA
FIREEA PR . 2 Ry vE I W H19.
HOTAIR il 3 B AH 8 sk 1~ 1 (metastasis-
associated lung adenocarcinoma transcript 1, MALATI)
%5 IncRNA, #] T i miRNA & EMT S8t A,
BEIT R AEDURIE .
2.1 PBEFGAEMAMRE K REER

MR WS, 2R, RS LIE
T VATERE A = R IA ) MALATI. HI19« X B¢
Ak K& K % K A& ( X-inactivation-specific
transcript, XIST) %5 IncRNA, KIZEHUIREH .

IncRNA MALATI W) %% F KN 6.7 kb, 72T
Peifk 11q13.1 b, REFH RN IncRNA 2 —.
Lu S5ERTIGE TR I B2 22 7T LLE I N I MALATI, 1%
I EMT 2 [ b &4 E-cadherin ZRiA, #Fifi 401 EMT
PR PI3K/AKt {5 5 38 %, BH Ll 51 e 40 B4R
FATH . Xiong LRI FURIN, FAESHAT T
W4 B R A0 s MALATI (315, 531 B-cadherin

HEHRIERER, FE T vimentin )31k, #
il EMT 3EFE  MALATI W3 RIE W #6 E AL T ST A0
il 45 B I R 22 AT RS o Yang S5 29WF 70 R B A 22
P [FRE T DA RS B s A MALATI F1 vimentin
[f)2%i%, FF iR E-cadherin & FAEIE, #0HIA B
SGC7901 AHAf 1R 22N EEFE . FBH 12 P i ] d
0] S R L b MALATI % EMT A0 48 i 4%
Mz,

IncRNA H19 BRI T Je i fk 11p15.5 dihii[X,
TEZ M s LI . B Bt A4 H
Wi S R 3 IA e B . 2258 2% AT AR ) FL IR 40 A
tH IncRNA H19, 53 KA FAREY) N-cadherin
ZRIEKF, Thim AR EY) B-cadherin [F3RIE 7K
7, BHEG EMT fERE, 00 fth 52 25 24 7L Mg
UM IGIE S L F8 0, Zhao ZEBUAKIMAZEH Res
ATEFEM KM RIET HI9 RiEFFET T
N-cadherin [J3iA, i E-cadherin HI3RIA 35 4
IR P S 4 M AR VR T B 1T R R 28 . BLAh,
IncRNA H19 £ 50 G190 40 1)1 RE T i N2
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FEHF Rgs X BN S g 4 M R R F

IncRNA XIST F K7€ A7 T X Jetfk ki,
L W AR I T RE AT e R AR R B 22— B2,
Chen 2B LIRS HIE T D i FH IncRNA
XIST FEHEINES e A i) miR-335 /K-, FEAK
N-cadherin 1 vimentin ] IE7KF-FHEG EMT, 98>
Bt R 2 51T .

22 FESMEMRET

IncRNA HEIH 7E NJHE HCC 240 b ¥ Ik
RIFILFH, NN HCC mKIE IncRNA,
HAK 1681 bp, @A T Ytulk 5q35.3, FEN A
TEL0 A B R i v 34 Xu 25 BSWE 5 % B T
AT B R P IneRNA HEIH (9 363k, 3 1 # i)
PUATIE A Bel-2 (Y3RIE, TH i Bel-2 28 X E
(Bcl-2 associated X protein, Bax) Fl1- & K
X Z BR | M l§ -3 (cystein-asparate protease-3,
Caspase-3) Kik,

MALATI LI il 55 2 it i) 1t e
RAFEREAVE R, A2 R0 T R i OB 1 R
Li S5ECOHIE B 555 e 08 X0 #0017 e (1) AR G o 355
T REWS AN MALATI W323L, FF T TGF-B1 H5R
ik, HZET MALAT1/TGF-B1 {55 38 B AL R 41 i
T,

IncRNA HOTAIR F:PREALT ANK 12q13.13 B¢
ik b, DU T U R RRIL, HOTAIR *f
T R AR R BA R E BT . Pu ZEE8IHEHI A
Z B Rgs 7] MR HOTAIR HI3RiE /K
S p-Akt. p-PI3K i85 H R ILFFAK, #1H] PI3K/Akt
B IR HIEGE, S S T
2.3 S RRE AR 2SN 2

IncRNA XIST. #HR E-G 45 G RIS E 1-R
%% 1 (zinc finger E-box binding homeobox 1-
antisense 1, ZEB1-AS1) 1 FOXD2 4B #H i RNA
1 (FOXD2 adjacent opposite strand RNA 1,
FOXD2-AS1) X J LSS0 J K 1E e i 245 20 Ji b 4
ERAES I, AERIR . FRAWEEE b 245 5o i),
S8 Tor i 9 0 L 00 A S R M

IncRNA XIST {Ey—Fhfiefig 2, 78 & Ao
HAMMPBR P FRIE, WHREEMN R EE. A
oA 25555 #2B%, Zhang S5O 58 B0 AR P g
11 A LA IncRNA XIST )ik, BRARIL R i
2 A % S R VO R AL 32 4K Creceptor  tyrosine
kinase-like orphan receptor 1, ROR1) JFKiA, MIf

PR T 45 e 20 ) A S U

ZEBI-ASI {£4 ZEB1 JH 3 F KRS s L%
SRR, MR R AR R I B A S R . TR
ZEBI-AS] TEZMoBMEME IRk, Bl e
BERRR A KA IncRNAMY, Lu ZEH25F 58 % BILAE
PR T DAY 55 — BF 1 L R 4 B xof oo 5 2R A i 24 4
HALH Dy Re /R N ZEBI-ASI 1B 25 2 /it 25 = [H
PEFLIRFE M )Rk, ZEBI-ASI E N3E 4Tk
PP RNA 5 miR-186-5p 456, M| #E3E [K] ABCCI
ik . FWREREET ZEB1-AS1/miR-186-5p/
ABCC b1 1) B 5 2% 1 245 — 97 44 2L s 40 o P 20
PERAL,

IncRNA FOXD2-AS1 {7 T- NFGLafk 1p33, K
% 2509 bp, T 2015 FELEFHEWT T B BRI
ZUFR R IL FOXD2-AS1 REWSIEE MR R AR
e IR ARG TE . i 245 5 N AR ) AT A
FARRLEL N H FOXD2-AST, 01 i 5 /8 2 . o
BUE I Zeste [FJRY) 2 #4557 (enhancer of zeste
homologue 2, EZH2) 5/HHCEH B %244 3 (ephrin
type B receptor 3, Eph B3)+ p21. CDK Ifil| K ¥ 1B
B TISE A REST, BAAS BZH2 KIS, iR
Jed 20 BRI S B B B B g 24 P44
2.4 3% IncRNA-miRNA %, 0 BhyeE 20 ptsE

Wit R 2= sk R . AS BRI A
FIEM IncRNA 54018 miRNA A HAEF, B 8
YK .

MALATI AR TS B e M
6 T HH 0] R LA B R e R R, 2
JHIR 12 W IR AR Y . Abdel-Latif S8 451 3
FH SR M e 22 W T 38— 9 L v g 10
il A TP53 &5 K-V &5 51, MALATI A28 TP53
() bV R R IA 2 2 g/, RIS B TPS3 TR
miR-155 Fl miR-146a )31k HAEMHFTERN, RE
FRRTE AR/ N i i 25 AS49/DDP 4l R 1
MALAT1, il miR-1297 #)3i5, BHiE A549/DDP
Y1 i R ) B-catenin AZFE A o B £ IEIT T MALAT1/
miR-1297/B-catenin {5 51 41| A549/DDP 41 /iy
B gE e,

HOTAIR P12 Fese H S5 Mg AEK. =228
A RW, fEEkR RAER I ANRT SIS DU145
PC3 ZH a4 HOTAIR HI7KF- DA S AR D 4 PRI,
BE— 252863 W miR-520b 2% /K V5 HOTAIR ik
KR TR 4EA KR F-524K 1 (fibroblast
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growth factor receptors 1, FGFR1) ] mRNA I H
KF5 HOTAIR Foik/KFRIEAI. Wk R vl i
T HOTAIR EiEARHE miR-520b ik FH T i
FGFR1 Rk, 47/ 8 40 i 3 5 52 2040 ) 48], Han
SEIOME H R R AR A FLI I 4 M HOTAIR
(KI5, FINIEIN miR-34a Foik, FSIILTHE
1 c-Myc. cyclin D1 ik i 35 FRAG, 3k if 4 2L e
11 it 8 9 A U

HI9 752 FhSeiifdrh S m ik, A3 00 S48 |
U . I8 . RS B SS . Zheng 25150
RIMNZ 21 Rgs nf FHITON Sam gt H19 XF
miR-324-5p W 5E 4+ AN, W58 miR-324-5p X HEE%
fift [F] TN N BRI PR P Mo B4 (Ma-type pyruvate
kinase, PKM2) (4], M) 5 v toid
RN . RFANSBHE Res @ik H19/miR-324-5p/
PKM?2 845 [HA5 51 55 24 it 384 5

gZi b, WEE. ASEHELLAT IncRNA-
miRNA 377, Fif HOTAIR. MALAT1 %53
Jii IncRNA H 471 [\ Y 554098 miRNA (W1 miR-324.
miR-34a 55, KI¥EPUMIEIMER, IESErh 2y 25 A
Z BB FU IR AE AL, AR 2.
3 iE5RE

TE 22 b T o 988 4 25 Rk 98 400 Bt Ak o A R
ncRNA &A% H, ncRNA /S EMT. 15 5@
R R R MR R 2B AR BN K — B, 3
L2 A 2 R AR LIS 2 TS R Ay
R, AT RUR A AEE neRNA FIPTR AL
filo ZIWUFTERY, EHIZE. FESE R AT LS
A miRNA, Bt Wnt/p-catenin 15 5 18 E 0 1
PRIR B SIER . B RS 255 P A 4
5% miRNA 5 IncRNA J# 3L FH K PI3K/Akt 155
AP, RIEVUMEER . 2R LRIEERSE

®2 PHEYMSIEE IncRNA ZiEHTEER

Table 2 Antitumor mechanism of effective components of traditional Chinese medicine by regulating IncRNA

Bl TEER JRRE B R YEH &4 SCHR
BELYE S e A AR A B 3R 3 e MALATI ¥4Jm E-cadherin, PEAK vimentin, 7T 27
B aH PI3K/Akt {55 1B #%
=R EREN b MALATI F#{% vimentin, 340 E-cadherin 335, #1128
# EMT
I 2 B MALATI F#fI& vimentin, 34 E-cadherin ik, I 29
#] EMT
LR g IncRNA HI9 F#{I% N-cadherin, 34/N E-cadherin #i& 30
AN B Rgs  URHUE IncRNA H19 F#{% N-cadherin, 34/il E-cadherin Fi& 31
= D R IncRNA XIST il EMT A8 5¢ kR 88 I N-cadherin 33
G T R JB e s IncRNA HEIH {213 Bax Fl Caspase-3 [FIFKIA, 1K Bel-2 35
ik
WA FLI MALATI ik TGF-B1 15 5i&4% 36
AN B Rgs P& HOTAIR W PI3K/AKt 15 5B 38
W AR IRZY) AR NS T 4 Bl IncRNA XIST T i RORI £ E 40
iy 24 AERTR =PFAMEAYE  ZEBI-ASI I 2558 ABCCI 42
FAR PRI IR FOXD2-AS1 ) EZH2 B30% 44
W F IncRNA- H A FEAL M =BIMERURE  MALATI/miR-155/ H4HnppE M| A7 TP53 HAKT 45
miRNA Hli, #id]  FHEE miR-146a
MR AN MRHFER /NS MALATI/miR-1297 BHAE B-catenin K715 46
I R gzl HOTAIR/miR-520b 1 [A1H35 FGFR1 5%k 48
MR FLI HOTAIR/miR-34a  B&fik c-Myc. cyclin D1 Ki& 49

NSRBI Rgy  INEUE

IncRNA H19/

I VERE A E T/ PKM2 M BLIEAE AR 50

miR-324-5p




¢EH 2023F6H £54% B 1M Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 11

= 3731 -

Z AR AR F Y IncRNA & miRNA, BELH%E
[8]#%1F H F vimentin . E-cadherin. N-cadherin %6 EMT
MREH. TR VRS AT L R A
IncRNA MALAT1, JERLBHH EMT A2, fEdtiE
it A1 BRI 5 2 R A2 S IR 4H M T
W2 R BES U neRNA RAEHTIR A
H, FEAEHNE] EMT, BRI R4 R 2 51T
5 3 R 240 I O TR R A T 24 5 2 P
%o ncRNA 254 Ry RGUsL e, P KRR
SO, IR ncRNA Z5H MR ALIE 1% Th RE AR ,
MR LR ncRNA FIFUHIE 25 X
LU 2T R SR AT G, VB R 2 A R
RBEH T 1A .
HAEFR PAEEAFARELEFEZF R
SE R
[1] Xia CF, Dong X S, Li H, et al. Cancer statistics in China
and United States, 2022: Profiles,
determinants [J]. Chin Med J, 2022, 135(5): 584-590.
[2] Siegel R L, Miller K D, Jemal A. Cancer statistics, 2019
[J]. CA A Cancer J Clin, 2019, 69(1): 7-34.
[3] Xiang Y N, Guo Z M, Zhu P F, et al. Traditional Chinese

medicine as a cancer treatment: Modern perspectives of
Cancer Med, 2019,

trends, and

ancient but advanced science [J].
8(5): 1958-1975.

[4] Saw P E, Xu X D, Chen J N, ef al. Non-coding RNAs:
The new central dogma of cancer biology [J]. Sci China
Life Sci, 2021, 64(1): 22-50.

[5] Hill M, Tran N. miRNA interplay: Mechanisms and
consequences in cancer [J]. Dis Model Mech, 2021, 14(4):
dmmO047662.

[6] Wang Z Z, Zhao Z H, Yang Y, et al. MiR-99b-5p and
miR-203a-3p function as tumor suppressors by targeting
IGF-1R in gastric cancer [J]. Sci Rep, 2018, 8(1): 10119.

[71 Li T, Liu NJ, Gao Y Y, et al. Long noncoding RNA
HOTAIR regulates the invasion and metastasis of prostate
cancer by targeting hepaCAM [J]. Br J Cancer, 2021,
124(1): 247-258.

[8] Liu Z Z, Tian Y F, Wu H, ef al. LncRNA H19 promotes
glioma angiogenesis through miR-138/HIF-1a/VEGF
axis [J]. Neoplasma, 2020, 67(1): 111-118.

[91 Yuan F, Zhao Z T, Jia B, et al. TSN inhibits cell

proliferation, migration, invasion, and EMT through

regulating miR-874/HMGB2/B-catenin pathway in gastric

cancer [J]. Neoplasma, 2020, 67(5): 1012-1021.

PR, FRz, /I, & PR 9

KiBIERGWH TR [J]. P2, 2021, 52(24):

[10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

7658-7667.

Jia Y M, Chen LR, Guo S J, et al. Baicalin induced colon
cancer cells apoptosis through miR-217/DKK1-mediated
inhibition of Wnt signaling pathway [J]. Mol Biol Rep,
2019, 46(2): 1693-1700.

Miber, TEL, bk, 5. ik F R xS g0
SGC-7901 HEFAANPE T2 M L AL [J]. hEZF
=&, 2022, 42(16): 4002-4006.

Yang K Y, Shen Z L, Zou Y Y, et al. Rosmarinic acid
inhibits migration, invasion, and p38/AP-1 signaling via
miR-1225-5p in colorectal cancer cells [J]. J Recept
Signal Transduct, 2021, 41(3): 284-293.

Han Y G, Ma L G, Zhao L, ef al. Rosmarinic inhibits cell
proliferation, invasion and migration via up-regulating
miR-506 and suppressing MMP2/16 expression in
pancreatic cancer [J]. Biomed Pharmacother, 2019, 115:
108878.

Li W, Zhou J, Zhang Y J, et al. Echinacoside exerts
anti-tumor activity via the miR-503-3p/TGF-B1/Smad
aixs in liver cancer [J]. Cancer Cell Int, 2021, 21(1): 1-9.
XN, Rz, KA, & Zm R R RS
B FRE R [7]. 24, 2022, 53(24): 7933-7940.

Li Y P, Sun W X, Han N, et al. Curcumin inhibits
proliferation, migration, invasion and promotes apoptosis
of retinoblastoma cell lines through modulation of
miR-99a and JAK/STAT pathway [J]. BMC Cancer,
2018, 18(1): 1-9.

Zhao J A, Nie W J, Dong L, et al. A curcumin analog
GL63 inhibits the malignant behaviors of hepatocellular
carcinoma by inactivating the JAK2/STAT3 signaling
pathway via the circular RNA zinc finger protein 83/
microRNA-324-5p/cyclin-dependent kinase 16 axis [J]. J
Gastroenterol Hepatol, 2021, 36(10): 2967-2977.

WL, THEE, ke, . RKBRERIERMALT
SIS [J]. W EZY, 2021, 52(4): 1185-1192.
Pan J, Cai X P, Zheng X, et al. Luteolin inhibits viability,
migration, angiogenesis and invasion of non-small cell
vascular  endothelial  cells via

lung  cancer

miR-133a-3p/purine rich element
B-mediated MAPK and PI3K/Akt signaling pathways [J].
Tissue Cell, 2022, 75: 101740.

Niu H, Wang D, Wen T, et al. Anwuligan inhibits the
progression of non-small cell lung cancer via let-7c-3p/
PIBK/Akt/mTOR axis [J]. Cancer Med, 2023; 12(5):
5908-5925.

Fan W H, Wang F C, Jin Z, et al. Curcumin synergizes

binding protein

with cisplatin to inhibit colon cancer through targeting the
microRNA-137-glutaminase axis [J]. Curr Med Sci, 2022,



* 3732

¢EH 2023F6H £54% B 1M Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 11

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

(33]

42(1): 108-117.

Han W, Yin H L, Ma H, et al. Curcumin regulates ERCC1
expression and enhances oxaliplatin sensitivity in
resistant colorectal cancer cells through its effects on
miR-409-3p [J]. Evid Based Complementary Altern Med,
2020, 2020: 1-16.

MBE, XA, LEM. KZEAEBUIET ROS/KRAS/
AMPK 45 B de SW4AS0 4 PR AE AR
[1. HERZE A4 E, 2022, 38(3): 344-347.

Wang Y M, Shang G N, Wang W, et al. Magnoflorine
inhibits the malignant phenotypes and increases cisplatin
sensitivity of osteosarcoma cells via regulating
miR-410-3p/HMGB1/NF-kB pathway [J]. Life Sci, 2020,
256: 117967.

Zeng C, Fan D, Xu Y, et al. Curcumol enhances the
sensitivity of doxorubicin in triple-negative breast cancer
via regulating the miR-181b-2-3p-ABCC3 axis [J].
Biochem Pharmacol, 2020, 174: 113795.

Lu X X, Chen D, Yang F Y, et al. Quercetin inhibits
epithelial-to-mesenchymal transition (EMT) process and
promotes apoptosis in prostate cancer via downregulating
IncRNA MALATI [J]. Cancer Manag Res, 2020, 12:
1741-1750.

Xiong Y B, Wang J, Zhu H R, ef al. Chronic oxymatrine
treatment induces resistance and epithelial-mesenchymal
transition through targeting the long non-coding RNA
MALATI in colorectal cancer cells [J]. Oncol Rep, 2018:
967-976.

Yang Z Y, Xie Q G, Chen Z L, et al. Resveratrol
suppresses the invasion and migration of human gastric
inhibition of MALATI-mediated
epithelial-to-mesenchymal transition [J]. Exp Ther Med,
2019: 17(3): 1569-1578.

Cai J Q, Sun H, Zheng B, ef al. Curcumin attenuates

cancer cells via

IncRNA HI9-induced epithelial-mesenchymal transition
in tamoxifen-resistant breast cancer cells [J]. Mol Med
Rep, 2020, 23(1): 13.

Zhao L Q, Sun W, Zheng A W, et al. Ginsenoside Rg3
suppresses ovarian cancer cell proliferation and invasion
by inhibiting the expression of IncRNA HI9 [J]. Acta
Biochim Pol, 2021, 63(4): 575-582.

FBaiAE, £k, 5. IncRNA XIST /-] ceRNA 4%
W 2 e A R P E R gt R (0], P s A4
TRIT 4%, 2020, 27(9): 1062-1067.

Chen DY, Chen TY, Guo Y X, et al. Platycodin D (PD)
regulates LncRNA-XIST/miR-335 axis to slow down
bladder cancer progression in vitro and in vivo [J]. Exp
Cell Res, 2020, 396(1): 112281.

[34]

[35]

(36]

(37]

[38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Wang J C, Su Z L, Lu S N, et al. LncRNA HOXA-AS2
and its molecular mechanisms in human cancer [J]. Clin
Chimica Acta, 2018, 485: 229-233.

XuHL, DongJ Y, HouJ H, et al. Sinomenine inhibits the
progression of bladder cancer cells by downregulating
LncRNA-HEIH  expression [J]. Evid  Based
Complementary Altern Med, 2021, 2021: 1-9.

Li J F, Liu H X, Lin Q W, ef al. Baicalin suppresses the
migration and invasion of breast cancer cells via the
TGF-B/IncRNA-MALAT1/miR-200c signaling pathway
[1]. Medicine, 2022, 101(46): €29328.

B, At HOX 3t L RNA 7E 90 5L F I BT 4L
R[] IR 5 S5 A 4 &, 2022, 38(7):
850-853.

Pu Z J, Ge F, Wang Y J, et al. Ginsenoside-Rg3 inhibits
the proliferation and invasion of hepatoma carcinoma
cells via regulating long non-coding RNA HOX antisense
intergenic [J]. Bioengineered, 2021, 12(1): 2398-2409.
Made e, ¥, 8K, %5 Xist IncRNA /M5 X Jefifisk
WEAN AR (7. PEEAEE, 2022, 49(1):
216-223.

Zhang R J, Wang Z J, Yu Q Y, et al. Atractylenolide II
reverses the influence of IncRNA XIST/miR-30a-5p/
RORI1 axis on chemo-resistance of colorectal cancer cells
[1]. J Cell Mol Med, 2019, 23(5): 3151-3165.

s, KEEIEGREY RNA ZEBI-AST 1 B ¥ (F1E F &
HLFIRFFE [D]. UL YLIR K, 2019.

Lu Q, Chen W L, Ji Y J, ef al. Ursolic acid enhances
cytotoxicity of doxorubicin-resistant triple-negative breast
cancer cells via ZEB1-AS1/miR-186-5p/ABCC1 axis [J].
Cancer Biotherapy Radiopharm, 2022, 37(8): 673-683.
HAYYS, S, XATTR. FOXD2-AS1 (EME X Thik
Sy s R[], RS A A SR, 2019,
32(11): 1207-1211.

Lv X Y, Sun J C, Hu L F, et al. Curcumol inhibits
malignant biological behaviors and TMZ-resistance in
glioma cells by
FOXD2-4S1-promoted EZH?2 activation [J]. Aging, 2021,
13(21): 24101-24116.

Abdel-Latif M, Riad A, Soliman R A,
MALAT-1/p53/ miR-155/miR-146a ceRNA circuit tuned

by methoxylated quercitin glycoside alters immunogenic

inhibiting long noncoding RNA

et al.

and oncogenic profiles of breast cancer [J]. Mol Cell
Biochem, 2022, 477(4): 1281-1293.

Cheng Q L, Zhang S S, Zhong B, et al. Asiatic acid
multidrug-resistant AS549/DDP cells to
cisplatin by down regulating long non-coding RNA

re-sensitizes

metastasis associated lung adenocarcinoma transcript



¢EH 2023F6H £54% B 1M Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 11

* 3733

[47]

(48]

[49]

1/B-catenin signaling [J]. Bioengineered, 2022, 13(5):
12972-12984.

W, Rz, I8, 45 2GR 1 LncRNAs if
FHERE [7]. TZ, 2020, 42(10): 2691-2694.

Zhang J J, Zhou X H, Zhou Y, et al. Bufalin suppresses
the migration and invasion of prostate cancer cells
through HOTAIR, the sponge of miR-520b [J]. Acta
Pharmacol Sin, 2019, 40(9): 1228-1236.

Han B, Peng X L, Cheng D M, et al. Delphinidin
suppresses breast carcinogenesis through the HOTAIR/

[50]

[51]

micro RNA-34a axis [J]. Cancer Sci, 2019, 110(10):
3089-3097.
Zheng X, Zhou Y Y, Chen W, et al. Ginsenoside
20(S)-Rgs prevents PKM2-targeting miR-324-5p from
H19 sponging to antagonize the Warburg effect in ovarian
cancer cells [J]. Cell Physiol Biochem, 2018, 51(3):
1340-1353.
#H, e, xlwki, 5. DLESRRS RNA JAHE AR
PRI AT IR [T]. AR AR — R R 25T
Ak, 2019, 21(10): 2097-2105.

[Frfemir REx]



