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Abstract

Metabolic syndrome [overweight, obesity, type 2 diabetes
mellitus (T2DM), and lipid metabolism disorder] is
directly related to cardiovascular diseases, non-alcoholic
fatty liver disease (NAFLD), tumors, and other diseases,
and its prevalence has been increasing sharply, bringing
an increasingly heavy burden on society. Glucagon-like
peptide-1 receptor agonists (GLP-1RAs) are a novel class
of glucose-dependent hypoglycemic drugs modified
from glucagon-like peptide-1. Since their mechanism
of action is different from that of traditional insulin
and oral secretagogues, they overcome the adverse
reactions associated with traditional oral medications
and insulin, can improve the success rate of T2DM
control, and has been widely used in the treatment of
T2DM. Recent studies have found that, in addition to
hypoglycemic effect, GLP-1RAs can improve metabolic
diseases, such as diabetes-related complications, NAFLD,
and cardiovascular diseases, and therefore have broad
application prospects. This paper reviews the potential
role of GLP-1RAs in these diseases.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key words: Glucagon-like peptide-1 receptor agonists;
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L

R IE[RE ., el 284 K JA(type 2 diabetes
mellitus, T2DM). BERK#F )5 O oEkEHm. IE
B ARG By AT 9% (nonalcoholic fatty liver disease,
NAFLD). MEF % AR AEMX, FRERFE
BB LA, AL RT B AT fide. S At
FAEIK-1 % R 3 7 (glucagon-like peptide-1 receptor
agonists, GLP-1RAs)7% % ik & fo 4 Z A k-1 5% /i
R0y —FP AT AL F) B BR824, VR R ALH R
Bl T4k B Ffe 2 IRARIE A, AR T 2RS4,
B By F 0 S AY R R R R, TR SHT2DM A 4%
FAARE, EAk) 2 A TT2DME %5 . EFHA R
7, GLP-1RAsH [EHEAE A 51, x-HE Ffoa AR % F 2 JE
NAFLD. % k5 Ko s A R k¥ A
BEARR, A T 20 R A%, AXEGLP-1RAs/E
b R A P0G AR A AE— R T

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

R W& b R AR 1 AR A BB A, S R
Ja; AR TE AV NG AT % A AR AT b R i R R BT

PRODIRE: M s 2 A1 2 83 A (glucagon-like
peptide-1 receptor agonists, GLP-1RAs)—#F#7 7 %) &) 44k
WU HE 2 4, TR A IR B & ok, W By Bam A ed 38
TH . A A T, AR R S S ik S A AR A
JkJA(type 2 diabetes mellitus, T2DM) & 64 fo 45K - 5
YR ABEAR, AR 2N A THRRET. EFARL
I, GLP-1RAsE B 4ph) 24k, #%4% BHE= . B ffig
Rt BB SR R ATIERE AR £ T A F A
Bi, T 2% 7K &6 S T2DM 4 RE i B AE ¥ Joi 0 S S
FEFE. vA_EAE R 4 GLP-1RAs AR MM 7k 5% o 64 76 77 324k
T B R R A kAR

STERKIR: 5158, K, TEK BREIFEREIR 1 S2HEN I it
FBRaIS PHNARIR. BRENBHYE 2020; 28(11): 393-400
URL: https://www.wjgnet.com/1009-3079/full/v28/i11/393.htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i11.393

0512

Ji e LR AR K1 (glucagon-like peptide-1, GLP-1)/& H
ZIN Y LA L 5 s 1) — o o e B ORI B R R 2R, 7E 32 3]
VRIS BB TBON ML, A FH T 10 5 AN (i a2k g i 3R
BEDR () 5 o 14N JR &% 25 R AR A ORH 43, 9 R]
TR R T AR A 2 410 ) 5 o 2 i A ik v I A 2R
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RAEBEREE Y, GLP-1ERE 5585 B 3 4
IV T, 00 R A RUBED, R AE T TR
SRR MRS T T R 2. T GLP-133
WA, TEAR N T IR IRBBIV (dipeptidy] peptidase-
IV, DPP-IV)BRid B i), Rt Heab gt AT i1, Ik
B [FIFE 2B AT AE Y A E R . FESEDPP-IVI 4
AL RE AR T TR T AL AR, R PR v OB 2R A K
-1 524K )57 (glucagon-like peptide-1 receptor agonists,
GLP-1RAs). MRAENE I [ R] 73 R AL KBORIEE K%
LBl N E R TIRCRE R TR Gl PR S I8 1Y) NN 1 197 N S
HFA RIS SCIEIRIR A 5 BT b R AE, FE
PN TR T A Rt 7). SEFE AR AGLP-1R AsHIAR
FAEZGW), T20055F 1% 2L [ A 5 259 B R (food and
drug Administration, FDA)#t#E L i FAE2R0E IR I (type
2 diabetes mellitus, T2DM)I3A7T7. 35 FI A A 44 =
P2 A S5 A 3 s R LR A B o GLP-1%2
PRSI FNF RERIG I— 3697 7 &, 16 ERELHE
JRIB BB TR (201 74E0R)) TR 518 BRI T 7
R AEIRTT PR FE Rz B, kR IfAE
Gl G 5 R AN R OB AR, GLP-1R Asid B #fi] &
AR L B A AT IR a0 ThRE. b
JEHE i T AR & 22 J I AR )5 305, Rl EGLP-1R As
XA B JEPRE 14 N 197 4 /7 (nonalcoholic fatty
liver disease, NAFLD) 1T 7EAE USRI R OGE.

1 GLP-1RASTEXEFRIRF AEPHIN AR

H AT A 6FGLP-1RAsHALFH T T2DMIGRYT. £GLP-
IRASIRIT J&, ik 2058 (116735 R B 5 HoAth [
2PN RO 2, T ELAG R R A 2R, e A e,
T2DM I RE B K A S BTG A R E B R, K
RN S L ). R K Pi(insulin resistance,
IR). whs. S RS DR 3R SO BLAE A G 18
B P 2 R PR (diabetic mellitus, DM 5B I E R,
40% HIT2DM (5 524k K9 B i (diabetic kidney disease,
DKD)# 521, DKDJZ i 2§ I B A7 M4 R E
JIE 98 B B DAL A DR, 1 R Wi IF 8 A 51230 o /N 4
LB /NERAVE LS WLAH L R A7 AEGLP-1 52 44 1)
Fik, JF HGLP-1R AsAJ Rt iest B /N I K B Ak
REJ0 REA S WIE LI B0 g 25 R b B I S A B
ML R 2 B AR /R S 4R, B AT e B A TS
VE T BA S IGLP-1R AsIfARAT 78, — T LU JIF 45 =)
VE B U2 55 10 2R Ty R 2 R B8 IE 7R AT, 0
T AE20244F 45 MY, AR Goncalves® M R IS 228
JOR B A8 £ PR /0N P2 i 240 M = A= 9 PR, AT TSI IR
5 2 1) A4 A S 5 o 20 AN 9 E; Hernandez25 HIE SE
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GLP-1RAsH] B (AW A 22 AR 1, i/ REL X B 4
M H B E BB, I IR R 5 X iR R
HIGLP-1RAs 2677 DAL I8 37 11 3G I A1 28 98 RE ke
AR PRI PR3 YRR I JEE 093 A2 RIS /2 YR 97 16 4. DM24ME
PRSI AR PR B LR SR, AT M s 1 R Bl b 22 0
(diabetic peripheral neuropathy, DPN), ™4 [] b 42 il nT
A RIREDPNII R &, (HARE 78 A TP DPN & .
2 WL WIGLP-1R AsXf S LE 22 T AN 2 AR L B AT
PREEE TR CRIPREIE, FENIAR AL Rt b X BH 4
R VT 2R, Himeno%5! HIESCGLP-1R As ]
R L H I I /) B P R R 22 1 A 2 e S LTl R 5
/INERURE R DPNIR = B AR . LA BRI A 45 SRR W, GLP-
1R AsAJ REE L I DM I ACRE T 5 i, 5 Buddk
VERIALA A WM, 7522 50 22 HO BRI AN Im R AT etk — 28
TIE S .

2 GLP-1RASXINAFLDHIER

NAFLD R ZEAE R BREE N 2 EFHES, CRoat 5
V22 Hh DX BTG 10 32 B3 IR, A2 56 [ P AR R A 1 2
T MAE, T BELE AR K204F P AT RS I A B
JEUES, B R A S A LA BT R AT . e
ANAFLDYEYT 5 TR = i VI bR AL 25 903R )T
J7 P IR ERF T R IIGLP-1RAs A LU : (1)MEEIR;
Q)UANT R IEARI, ()T A RE; (4)ckst i1 e 7 %
VASEHLI AR T DT RS, AT ZEZZN AF LDV A=
EtRg, O NG RIRIE AR SR ENAFLDIR ST H
(N BE5E T A,

2.1 GLP-1RAs5 IR IRJENAFLDR A [ 4 B L2,
i 5 A5 S VR AR AR N LR AR. GuptaZ5™Y
RINGLP-1R As T S 20 5 2 2515 5 T I 110 it 5
BRI 2R 98D H I =B R BaumeierS ™R I
JHEHDPP-IVERIAH £ {2 HFIRNINAFLDI R E, %
B T GLP-1(1W 5 5 R IR, Bl E(EIRRT,
L35 3 25 P T A P 3 v, RV IR O 4 A B3 i, 5
SRR AR Fig R AR 5 Sancho®5 2 HiF 7 2% HH L ZE AR I AT 3
it 185 NG 5 20 B P I3KRIM A PR A5 F) 7 26 M 45
BOkMEE IR, PL A FT45 RAIER, GLP-1RAsH] i8I B
1 oiR P 240 BRI Jy 4H 2k I 2R R P 5 P 4 B
JRAR AN M B R

2.2 GLP-1RAs5 fig BrARs FFAE A2 A A4 9 i oA i 1
FEIE, NAFLDEH WFIFIR 3 BUR M kA i(de
novo lipogenesis, DNL)i& 42> 2L [ flg i3 £, X RN
NAFLDJI OB ) 5 BRI, R 7T R GLP-1R As
A L 3 96k 2> DN L& 42 5K I8 19 i J ok i 38 i 0y AR 2%
ArmstrongZEPHIE SR Bk T 25 PN ASHEE )
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DNL/KF; Samson®:*" & ILGLP-1RAsH] il fFIFDNL
{1035 DR 2 A KPR I FFIEDNLI¥ S 2. B TNAFLD
KGR 07 7 A e ot e o R P AL B AR g, DRt
A 27 W EHIESEGLP-1R Asxf T AR i 8 B 4844 (1) 5
], Yoo P/E A4 Py Ak A1 51256 o 35 UF 552 38 FE AR ik m]
0 I R SR 4 B A R IR 11 2 SR PR AT U g 7 HE AR
Svegliati-BaroniZ™ & BIGLP- 1R AsA] LA$E B PK A I3
PE, FHIEEAKIIAMPKIRIBERR 1L, AT it N 107 R 1R B
L. B2, GLP-1RAsAT 7] et Jd /b AR T 1
ST TR (1) B T G5 NAFLD.

2.3 GLP-1RAsE AT JE S 181k, Fp8:. I RIER
NAFLD) E E B 2 —, R P 28 s )8
AYEAIGSTNAFLD N E SR T, SRR AU T
GLP-1RAsH T 55 AR . GaoS ™ i FH i
JIRAE 3 e i v X 175 2 N AFLDOK B4 wk s 1Al
Xof JE S FEIE, I A BBl . T R,
JEIARBEIR F--a (tumor necrosis factor alpha, TNF-o))&5 44k,
JSL RN 9 M FE BRI B S 2405 Chen P M IE S L ZEF
JRIEYT J5 ] DL 2 FE(ICTNF-off 1/ -6 (interleukin-6,
IL-6)JmRNAZK; AR, FIBE LT 14 whja AT Lo
25 BRI P 2R G B FF AU ) 9 9 S5 A S BR AR B2,
XAFENEHEAINAFLDEE R SR 4L 18 A1 7
Z. LLEBFFHIR, GLP-1RAsHAE I T S5 SN
(L R 25 NAFLD IV f2, (0 BARHLEI 75— 22
BT LAIESE.

2.4 GLP-1RAs5 Wil i A & IEAEHE 50 R IR B il B
B2 SNAFLDIUAA. & A& KRR 1 iR
WG B R Ah, BT - A S LR
PENHE NI, ZETollRE 32 (A ML R 45 & SR S5 1)
SRR S AR T BT I S8 R, 5 R AOE SN ANTT 2
HINAFLDI¥ &P, 4 GLP-1R AsAE 75 i 15 i
PRERIENAFLDE ? Moreirae! %z BURIF & LT LA
A Tl R AR RO AR AR, — S8 AR EE AR G ) T B
Wi RAEA, HhAkkermansia muciniphilalt)F-
JEa] $ET1346%, TMiProteobacterialf)F-JE N 59%, Xt fz
TE AR 1 SN AFLDI B S DA oC. JRTHR
X T YERF I IE NI AR S B HEARH], I JEmEX 2k
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JREARIAE S, F 7038 R BUGLP-143 A 5 i T W A 9% 41
B AR UM S5 AT I T GLP- 1107~ AP, B AL T et
GLP-1733, BRlR # th ] {2 3EGLP-1 RO HL R A
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RASEENAFLDEE S 4 17 Fr (o o L.

2.5 NAFLD#R # #3GLP-1RAs s X3 #51E H i, 5T
GLP-1RAsKNAFLD &L e 5200 1 PRI G B 7t
CLoE B3I, — TN A8 T2DM I 28 4 45 K iiE S
NAFLDE#H FIRTHETERT 78 o (b 1451 3838 R R 8% 0
FIREIR, 155208452 F L ZEHRE), SLEEANKR(S-10 ng)
NESNEIT28 wkE FRRER, VPl R 2 22
B, RIS G I T T ENASTE 3 T B, [RI-F
R R IRE IR B (alanine transaminase, ALT)M69 TU/
LR F£345 TU/L (P = 0.036)5™"; T7E—T5bIF 70 R4 88 kXt
T2DMEFH BE AR AR & R EGERGL IR
PRI, IR AT DA R ARG P IR 7 2 =, [k B
PRI HERL . B R, N E R AR IR I 4E Bk,
GLP-1RAsX| T'NAFLD/H-IIREFA —E HISGEIE, H
SRR IR AR B D, 57 2N KEEARIEIR
IR 25 E B GLP-1R As BT A4 1 .

3 GLP-RAsTEEMtAEHE RPN FBRISR
GLP-1RAsIlIT 45 & GLP- 1324k R IE LM H, T
GLP-1%ZAR CHIESR 2 A fERAR . B OlE. %
%5 o% B AU, [REGLP-1R ASTE 2 R v KA v
FH 5.

3.1 GLP-1RAs#)& AR AP AE A O LR (cardio-
vascular disease, CVD)1J KA SABIZRAAE XU 2R 13
I DIR DS, 2 TR HE A 7R 25 A5 50 132 B s RS AN
o 5 2R IR A O 95 AR P R A R XU 18 0,
GLP-1R AsTEC L PR J5 T XL RESHEAT A FE I A T
We.? UF4ER B, GLP-10 g B A O I8 3 21 s
NBE O RG0S BA R A2 L i
FHE& K AECVDIIBEE SRR 2, 7EMG 52584+, GLP-
1R AT P4 25 HAT AR AN 307 vy i P £ FH A, 4R
FEN RIS h SR S GLP-1R A s I R Al
BATRm, L EEH A RET A, 2 KA RS
B3 TS L, Zinman®E ARV T FR & kS —
FUATEG Bri6 9726 wkiIT2DME R, RIS 2 &5I(1.1
mmHg)#H Eb, Y677 2 88 P 16 mmHg™; — T
26 wkItIRIR & AR IS 455 253 i ioR, 12 H
FIRrE AN 2 w5 {F H BRI FARARK, T 1 S 2 s R
FIESJAA B, i F44E, H47 GLP-1RASHH G 1L
o LA T 3RS, G H — T 0 A O 1T A B o e TR
FIHE PR B3 LT ige N, 5 BRI b, R
Lo kT DL 2 PR 32 ZLOMEA B F4F(major adverse
cardiovascular events, MACE) R a1 A XK XU,
FIPERLIR AT koD /)y BRBEHR 5 PEAH BRI, 19 0 2F 4k 5
BRI LA, ek O BEBR ISR ST AR, AT AR
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FEBEER™), (R HLGLP-1R Asif KA Hah bkl REmTL A .
TE— TN N9463 45 53 (T1%45 T Uit B, 25 % A b
JABIKPIR, 25% A7 i MLE T, 20%A47 0% S I Im PR i
3o, A — R BN VRSB L R e B, BT L
B B AR S DU L K AR 2 5 22 BRI P A 3%
GiitZ R P = 0.003). B AL, GLP-1RAsfE L
ORI A EE N AME, FAERILE AT e
ME TR ILE S 5, VA K ER T IESE.

3.2 GLP-1RASfEREREIE 78 77 P 4946 R RS R R «
O I DA B — SRS iE 1R R AE 5K R B V), % o A
O 7 ™ E g, 20164E, {7 B A AL 1T
LB 1912188 DL L EAE N E, H6.510 )%
FAEREAEESY. DUR & AE Bl A m 1 A3 77 3000 T 7
T R BRI A FR 1M A R BRI AR, RIE R B
SNAE AL A B i e 9] 260 W T 52 P 7 T RO S 3
JRVSE A% ey ELAM AR 0 B, R R AS e A IR FRRE Y8 97 BT
i 75 302 BT AR RE VR T 29 AR — E IR IE A
F, A0 B B TE A O AN RN BH i, MESERAT:. 4k
A KGLP-1R A STESR il 44 5 77 THI A 78 HUAS 1 80Kk
J&, Krieger ™ ik K B N BkAE#2 H GLP-152 44
Ja R, KRR EERN, B rHE 3 ntk; GLP-
IRAsIE AL VE R T F Bl EGLP-152 4k &
B, WA RERBRN, 2% B HEAS, Ak R EP K
B ARIRGE th NGLP-1R AsIRIE/E AR 1 1 iEHE, #F
FORIMT2DM B J TSR & k1.8 mg/d, 7£26 wk
PR IR ]1E3.6% (3.3 kg), F56 wkik FE IR F154.7%
(5.0 k)™ FE—TASEEATHE PR 10 2 mR AR A £ 1)
I AR RS, B H B RS AR EIE3.0 mg, 7EEES6)H
ISP 2504 B A2 8.0% £ 6.7% (8.4 kg £7.3 kg), 1M 22 /&5
B IR 2.6% £ 5.7% (2.8 kg+6.5 kg)™. FDAL,
T20145 4 R F7 &K FH T BMI=27 kg/m® H & /D 17AE
— o PR 2 I RIE Y R B AR P 2, A BMI=30
kg/m R AERE S e R B E. B RS 2 FGLP-
IR ASTEFEREAT I PR AT S RIS, 4 SR w] T A
JE R 2 522 AR AL AR DS A R BL R A 3, ARl
W 7= A ) R T 6.

3.3 GLP-1RAsE B ARt o 6491 B B UBAA /& —Fh 42 £
AU BB, Y7 5 it 3 2 U 15 B WRSORI B T B
A, AR H AT T U 2590 R A FAR S IR 2R
A, SEAERIE 78 & GLP-1RAs A] LAE HE B TR, 0161
BRI, SCEENRRR, B EERIGE, e,
D/ NGRIEIEE, DR E B AR Hh B R B EE . Sun®5!
B 5 IO IR A0 R 97 WistardtE B FH S ZE AR
Jei B B S IN; XoF AR Y N P ARy K TR RE eS8 n i
AUBEARE B (¥ B2 B T 3 e B B AL, MengZ ™R I
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S ZEM R AT LA 3 K BB T B, 1900 M o
R, WK IT2DM/N AN S Y B % B L5 ifif
TR 2 SR DRI, R P T gk 1 S 7 A P
s PR S A AR Y B D 0TS 52 8-y (peroxisome
proliferator-activated receptor-y, PPAR-y)s _iiRunt#f 2%
333K 72 (runt related transcription factor 2, RUNTX2)[]
FEARARE B AT R, FEI K BN B 4
Ji 7 A A 241, $EORGLP-1R As A AT 24 i o

M AEEFRSGE B TGS, th4h, GLP-1RAs B A 1Y 5 &
DIRERIWE /1, HHFURINI0 ng/kg SLZER IR AT 1 indb/
db/IN BRI B LI, AT BT 00 s - i 11 I T
B, 13 WILERE PR /N B b SEFE IR IR R 9T 35 S B
JCHE I AT B 43 VA DR e A P 1 . SR EL A AR
KT IELETF RE, (A /2 GLP-1R As7E ARt o A /E F AL
] R A IR BIE T8 A SR AR 24 Rk, AT 5 KB FEIR AR
o, SRR, GLP-1RASTE B A 1 1E FAE 13014

4 g

KEMFFCUESE T GLP-1RASTEDM I RE L ANAFLD%:
FAth 7 o TR A ', $27RGLP-1RASTEA Qi P 1tk
PR B AT SORE ). KRR S R, &5
SR E RN, HE 5] IR R AR MRS KU 51 2N BN,
2014-09-18, Xultophy{F A2 —A> L7 (1 FEAiH R 5 R4
JB 55 2 AIGLP-1R AsHI 4 & K 1) 52 77 1 5505 RAF R 24 i
¥ J5) (European Medicines Agency, EMA)ILifE; 55—~
FIRIT RERE (R RS R SR IR S KB KRS &,
48 h— )& J7fil7Ideglira (NN9068) L5¢ I I R HF
Ft. WAk, Kb =3 RARER (R A H R B 5 2 AR 7
FoRE T REEHK. Taspoglutide. ITCA 650,
LAEx4%%. SR, AW 7 IIEGLP-1R AR 254 m 3 Jin fi
AR 9% BRARE XKL, 201 145 — TS ETTRF e R0, 5
AR RRNE 2P L, B3 R Ui S ZE TS Ik ) R B
SR SRR [ 05 2 5 5 7. FDARIEMAS 2 A
T IR IR 5% TR i PR R s PR R R RATE 9, A
ANfiE 58 2 HER GLP-1R A s i AR 22 18] fi i SR 210,
20164 I =] i P4 BA A1 75 K IR, GLP-1RAsYRYT 2%
BN T RHEAH AN BB (BEARE . AHEE 8 RIBHAE %)
i XU, PR G LP-1R A sy 22 4= Rz 397 2 s
BT AR UE, R )K A, GLP-1RAsFZW A H
I VR B0 A2 SRR S A TE AR 1 s 2 AR
SRR A IR YT SR T R AR F AR
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Abstract

BACKGROUND

Some long non-coding RNAs (IncRNAs) have been
demonstrated to be abnormally expressed in rectal
cancer (RC) and may be involved in tumorigenesis and
development. The expression of IncRNA DCST1-AS1 is
upregulated in tumors, but its mechanism of action in
the development and progression of RC has not been
elucidated. It was hypothesized that the expression
level of DCST1-AS1 is increased in RC cells and it may
promote tumorigenesis and development.

Alm

To investigate the effects of DCST1-AS1 on the pro-
liferation and apoptosis of RC cells and the potential
mechanism.

METHODS

The levels of DCST1-AS1 and miR-874-3p in 30 RC tissues
and adjacent tissues were measured by quantitative real-
time polymerase chain reaction. RC SW1463 cells were
divided into different groups and transfected with si-
NC, si-DCST1-AS1, miR-NC, miR-874-3p, pcDNA,
pcDNA-DCST1-AS], si-DCST1-AS1 + anti-miR-NC,
and si-DCST1-AS1 + anti-miR-874-3p, respectively. The
proliferation and apoptosis of SW1463 cells in each group
were measured by MTT assay and flow cytometry,
respectively. Western blot analysis was carried out to
measure the expression levels of CyclinD1, p21, B-cell
lymphoma-2 (Bcl-2), and Bcl-2-associated X protein (Bax)
proteins in SW1463 cells. The targeting relationship
between DCST1-AS1 and miR-874-3p was validated
using a dual-luciferase reporter assay system.
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RESULTS

Compared with tumor adjacent tissues, the level of
IncRNA DCST1-AS1 in RC tissues was remarkably
increased (P < 0.05), while the level of miR-874-3p was
significantly decreased (P < 0.05). Compared with
the si-NC and miR-NC groups, cell proliferation and
CyclinD1 and Bcl-2 protein levels were reduced in the
si-DCST1-AS1 group and miR-874-3p group, while the
apoptosis rate and levels of p21 and Bax were increased.
LncRNA DCST1-AS1 targeted and negatively regulated
the expression of miR-874-3p. Compared with the si-
DCST1-AS1 + anti-miR-NC group, cell proliferation
and CyclinD1 and Bcl-2 protein levels in the si-DCST1-
AS1 + anti-miR-874-3p group were increased, while
cell apoptosis rate and p21 and Bax protein levels were
decreased.

CONCLUSION

LncRNA DCST1-AS1 regulates the proliferation and
apoptosis of SW1463 cells by targeting miR-874-3p.
DCST1-AS1 may be a potential molecular target for RC.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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miR-NC#1L#F2si-DCST1-AS1+anti-miR-874-3p4i, MTT
5 Bb Fe A X 20 B AR o ) K i) B-2BS W 1463 4m L3 78 5k,
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ZR

55k, £RCA L4 FIncRNA DCSTI-
AS1#94% 2 %71 5 (P<0.05), miR-874-3p4-& B 5 5
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it

IncRNA DCSTI1-AS1:i# it ¥25)miR-874-3piA45RC
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RC# 269 5T ¥ k.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

REER: AW IncRNA DCSTI-AS1; miR-874-3p; 3574,
A

FZOMEEE: K45 dE 4 ARNA DCSTI-AS1/E A ) i 40 27
wmfe P Rk LR, SE TR tm IR G S R )t e A T,
AE R AR 7T A 2 18 it $em iR 4 miR-874-3phd K ik o X AE
YER.

MESR: ILF, BRE, IR, MR, BED, FRS. IncRNA
DCST1-AS18EEImMiR-874-3pNy Ef7/eE4BiRiSIE )T BRI0. L
NBHAYE 2020; 28(11): 401-409

URL: https://www.wjgnet.com/1009-3079/full/v28/i11/401.htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i11.401

0315

B ¥ (rectal cancer, RC) & tH: 7 b5 WL A T AL I8 S5 1
o, H50% LR ABER R 2 ETHES, HiEE =
2 B TSRS SRR, RG]
RERCNIRITRCIE Z B, IR 7L R 2 TG T
BB, AR TR EIRIT RO K E B E TS, 2K
JEZWISZRNA (long non-coding RNA, IncRNA)FImiRNA
FERCH RIS R, IR RE/E MR CIZ I SR YT T E AT

2020-06-08 | Volume 28 | Issue 11 |



P52, Z. IncRNA DCST1-AS13EEIMiR-874-3p3Y & 7L iErlE - seiln

AP W, IncRNA DCST1-AS 1R =B 5
i g 2L SR 40 ity v 260k I, H R IR KT 5 9 4 P I
HGEANELRL IR, £ StarBase T & BI, miR-874-
3p5IncRNA DCSTI-ASUFELS G 5. miR-874-3pfE
CEBORAM M . PR A K ERCHAL
RIE, Sranppidm. HRroiEr A", HincRNA
DCSTI1-AS1MImiR-874-3p#ER CZH ZUFN4H i rh () 2
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(real-time polymerase chain reaction, Real-time PCR)iit
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B RRP<0.05)(F1).

2.2 44 IncRNA DCSTI-AS14 i #RC SW1463 28 fit,
¥ Ay e SRIN O E B IR Gl U N (quantitative
real-time polymerase chain reaction, qRT-PCR). Western
blotFIMTT L4025 SR K B, H5si-NCZHAR L, si-DCST1-ASI
ZSW 146341 1 1 Y IncRNA DCST1-AS1 & E K, 40
TEPEDE %5 EE (optical density, OD) =490 nm]E24 h. 48 h.
72 W48 FB#, CyclinDI & £/, p2l EE & ET A,
YIRS 2478 L(P<0.05)(FEITFIER2). 1B HIH]IncRNA
DCST1-AS17&3A5 0] DLIHIRC SW 14632 i 14 5.

2.3 #74)IncRNA DCSTI1-AS1% £ 3 RC SW1463 28 jit,
B % e FYksi-DCST1-AS1)A, 5%} HEsi-NCZHAH L,
si-DCSTI1-AS141ISW 146341 i i 724 2. 34 384 i1, Bcel-2
TERK, BaxS 2T, ZrRA%0H R L (P<0.05)
(F2H123).

2.4 IncRNA DCSTI-AS1¥e 5 A42miR-874-3pd & ik
I8 StarBase il & i, miR-874-3p5IncRNA DCSTI-
ASTIIFAI S EAMAAL S(BI3). BRI TR B S R4
g LR, 5% HmiR-NCZHAH L, miR-874-3pZH #f 2 Y
WT-DCSTI-AST )5 K HU5E G 3 B AR O 5 P 23 T &
(P<0.05), 11 582 RIMUT-DCST1-AS 1178 Kk H15% 't &K g
FGHE T AR (F24). QRT-PCREE F4 8, EifIncRNA
DCSTI1-AS1A] FimiR-874-3p& &, FifllncRNA
DCST1-AS17] &2 [ fimiR-874-3p 7 fE(3R5).

2.5 miR-874-3pit AL RC SW1463 4a i3 78 7w B
TH A 4 REY, SmiR-NCAM L, miR-874-3p4H
SW146340 1 frimiR-874-3p & & B 3E T, 4NiODIE
7624 h. 48 hAfl172 it} #5550 2 PRI, AR TR 5T
{1, CyclinD1FIBcl-285 [ & &= [E1IK, p21 FBax & &t =,
Z 55 HA G243 L (P<0.05), W4,

2.6 T#miR-874-3p& ik i 4 T #7#4]IncRNA DCSTI-
AS1FGAXFRC SW 1463 4m ftL 38 54 4= B T 69 VE A NI
IncRNA DCSTI1-AS1i# i 14 miR-874-3pXRC SW1463
ARG FE AN T HE AR, ZEAIH]IncRNA DCSTI-
AS1[HE K T#HmiR-874-3p. L5 %KM, Hsi-DCSTI-
ASl+anti-miR-NCZHAH L, si-IncRNA DCST1-AS1+anti-
miR-874-3pZHSW 146321 fBODIETE24 h. 48 hAI72 hif
BE T, AR TR B, CyclinD1MBel-285
TETE, p2lMBax F EFC, ZRAAGIHEE X
(P<0.05)(FE5F127).

3 e
% FlincRNA. miRNAFIMRNAZERCH FiEak T i, &
iF IncRNA-miRNAZE N VEHRNARE %, 25 K

Baishidenge  WCJD | https:/ /www.wjgnet.com

RAERJEETE DRI A SRR B B Lne RN AFFR
FIAERC R A F R ek F2 A iV FIALA, R CHAHE )
TRTT R T [H).

DCSTI1-AS14&—FIncRNA, 7£ = B 7L B (triple
negative breast cancer, TNBC)ZHZ{rh 31k i, MYCH
JEDCSTI-ASI, J5miR-873-5p45 &L HETNBCA g 1
FEANHERS, DCST1-AS1HE R B TNB CZH B bt 55 Al
#F55. IncRNA DCSTI1-ASI7E 41 (hepatocellular
carcinoma, HCC)AHZ it w3k, Hf HH mRIA 5%
K1 i 988 0 50 L PR A3 B T) 42 35 A O, @BRDCST1-
ASTRZEINHIHCCAMIIGHA . L 312F 48 f 0 A0 5 JHRH
i, HAMHIA N R AE K, DCSTI-AST3E 445 A miR-
1254, T i Fasf T #7712 (R S HCC AN ffa fro B .
IncRNA DCST1-ASI7ERCH IFRIAFIE FH AN TE 2. A
WEFERB0HIR CAHLUR I, w55 HEUHLL, FERCH
211 IncRNA DCSTI1-AS11) & & 3 T+, #HncRNA
DCSTI1-ASTA]FFHEAN I+ CyclinDIFIBel-2 5 i, &5
p2 1 fIBax £ [ 7 &, #IHIRC SW 14634 s 5 H- e it 4t
JLyE T,

Tk, AHE T StarBase N & FIL, miR-874-3p5
IncRNA DCST1-AS1H)FH [AIFAFE AN S A7 s, dlid
W9 R 5 RGEMQRT-PCRIFE— K I, IncRNA
DCSTI1-AST#E[A] 515 miR-874-3p )ik . miR-8747E %
e R A R A1 . miR-874-3p e 4l s
HAN, 1k miR-874-3p i #E [ PN 1 41151 fir g 184
AR BELR I T2, miR-874-3p E M 5 J5 £ i v A B
X, I FRIAEmiR-874-3p r] IR R 4G GE . 1T
1R RRE "), miR-8477E B LA T RIA A,
LIk S5 P R [ 7 OE A B 1 -3 A0 S A ) A
TR RZBMBUEME". miR-8747E45R CAH LR th K ik 1A
NI AT SR CAN B K S A T A
W7 45 BRI, miR-874-3pfER CAH LI FRIA i, i
FIEmiR-874-3p [ #IHIRC SW146340 s, 12i3k4
FE T, HFPimiR-874-3pF ik N £ 1 4| IncRN A
DCSTI1-ASIXTSWI146340HEIG5E . JET-HIfEA, I0IE T
P& FERCHFAETE KA.

ZE b, AWEFLER TERCHZF, IncRNA DCSTI-
ASI1 [, miR-874-3p i, 7ERC SW 146341l 1 IncRNA
DCST1-AS1#E[AlmiR-874-3p i SW 1463 2 it 1% 4 A1
T~, IncRNA DCST1-AS1 1] g RCIIVEETE 57554

sppAHE =
=

TR, H i (rectal cancer, RC) A R 5L TR IZHF L
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TS, 2. IncRNA DCST1-AS138EmiR-874—3p) B /e /BiRiSsEf0yE T BN

& 1 IncRNA DCSTI1-AS1HImiR-874-3pE B finfzB4RA0PHYZRIA(mean + SD, 7 = 30)

parcl DCSTI-ASI miR-874-3p
TEBHR 1.00+0.08 0.98 £0.07
BEEER 2.84+0.27° 0.53 +0.05°
HE 35.788 28.652
PE 0.000 0.000

SEFBHLER, °P<0.05.

R 2 MHHKEEIESRISRNA DCSTI-ASIZRIANY E AAEESW146 3ZBARIEEAVRZ I@(mean + SD, 77 = 9)

Paxi:) DCSTI-AS] . OD%‘;Q: o) _— CyclinD1 p21ZEH
si-NC 1.01 £0.07 0.42 +0.04 0.77 +0.07 1.05 +0.08 0.61+0.06 0.29+0.03
si-DCST1-AS1 0.48 +0.05" 0.37 £0.03" 0.49 +0.04° 0.62 +0.05° 0.22 +0.03" 0.75 +0.07°
HE 18.483 3.000 10.419 13.674 17.441 18.120
PE 0.000 0.008 0.000 0.000 0.000 0.000

Ssi-NCAL#R, °P<0.05. OD: Y¢R3E; CyclinD1: MBIREHAESN.

R 3 MHH<EEIELRISRNA DCSTI-ASITRIANS B iAfESW14634RkR AT AYSZ0@(mean + SD, 7 = 9)

DA BTE(%) Bcl-22EH BaxZ&H
si-NC 8.01+0.79 0.52+0.05 0.26£0.03
si—-DCST1-AS1 21.45£2.13° 0.17 +0.02° 0.68 +0.06°
Ha 17.748 19.498 18.783
PE 0.000 0.000 0.000

Ssi-NCHELE, °P<0.05. Bel-2: BIMEABIREE-2; Bax: B EMAIREE- 218 ~E6.

] 4 NENAERER S (mean £ SD, 7 = 9)

pari:) WT-DCSTI-AS] MUT-DCSTI-AS]
miR-NC 1.04+0.06 1.00+0.08
miR-874-3p 0.57 +0.05° 1.03+0.07
Ha 18.053 0.847

PE 0.000 0.410

SmiR-NCZBEH, °P<0.05.

Tt O E B NS a4, BATRCRAE MK BNy L850l

FHUR AT AR H. HATRREZRAFARAGHMIT  KBEIEZISRNA (long non-coding RNA, IncRNA)7ERC
a7 NHTIRYT, BEWRIRZE. FEEMERN MR b RIE R, EICT HEARNE FHLH] A 564
RIE, 77 FREFNAYT B BONRCEE M IHANGT T W, IncRNA BT 42 ) A5 miRN AR IA 1M 45 H AL
B ARG T RCEE[RIVAYT T AEAE FHAE f oK 78 2 ) 1. FE DRI 2T DT 1 25 fir 8 240 B G 5 S A T A AR S A,
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T3, 5. IncRNA DCST1-AS182EImiR-874-3pMy & ppiee/hiR i EA0yE T8V

& 5 KhEIE/RIBRNA DCSTI-ASTIE#RmIiR-874—-3pZRik(mean +SD, 7 = 9)
axi:) miR-874-3p

pcDNA 1.00 £ 0.05
pcDNA-DCST1-AS1 0.52 +0.05°

si—-NC 0.99+0.07

si—-DCST1-AS1 2.84+0.28°

FB 429.510

PE 0.000

SpcDNAZBLLER, °P<0.05; Ssi-NCZALLE, °P<0.05.

& 6 MIR-874-3pitFRIAXS B fAEESW146 3B BRI AT AVSZl@(mean £ SD, 1 = 9)

OD 1&(490 nm)
48 miR-874-3 ATR(% CyclinD1 21 Bcl-2 Bax
aX p o el T TATR(%) y p21ZEH E(= E=]
miR-NC 1.02+0.08 0.41+0.03 0.79+0.07 1.08+0.09 6.98+067 0.60+0.06 0.30+0.03 0.54+0.05 0.25+0.03
miR—
6743 2.68+0.26° 0.39+0.04 0.54+0.05 0.68+0.06° 18.25+1.74" 0.27+0.03° 0.71+0.06° 0.23+0.03" 0.64+0.06
-3p
HE 18.307 1.200 8.719 11.094 18.133 14.758 18.336 15.949 17.441
PE 0.000 0.248 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SmiR-NCALLH, °P<0.05. OD: JEEE; CyclinD1: BIBEHAES1; Bel-2: BIMEBBIRRE-2; Bax: BIMEADIREE-2/8KE6.

R 7 FHmiR-874-3pFRikitilt T HIAHSHEIEJREBRNA DCSTI-ASIZRIAN B AFEESW146 3RS TE A AT BIER (mean + SD, 7 = 9)

OD {8(490 nm)
4 iR—-874-3 BTR(% CyclinD1 21 Bcl-2 B
x| mi P—sh o =T TR (%) yclin VA= cl-2Z&H8 axZEH
si—-NC 1.00+£0.06 043+0.04 0.78+0.06 1.07+0.09 7.22+0.72 0.62+0.06 0.28+0.03 0.53+0.05 0.24+0.03

si—-DCST1-AS1 2.65+0.26° 0.38+0.03" 0.51+0.05" 0.64+0.06° 20.13+2.01° 0.23+0.03° 0.74 £ 0.06" 0.19+0.02° 0.67 +0.06°
si-DCST1-
AST+anti-miR— 2.69+0.27 0.37+0.03 0.48+0.04 0.61+0.05 21.45+2.13 0.21+0.02 0.76+0.07 0.18+0.02 0.69+0.07

NC

si-DCST1-

AST+anti-miR— 1.41+0.14° 0.41 +£0.03° 0.67 +0.06° 0.92+0.08° 11.54+1.16° 0.51 +0.05° 0.39+0.03° 0.42 +0.04° 0.35+ 0.03°
874-3p

F& 163.549 6.349 63.080 86.563 161.353 203.149 207.932 220.898 179.971
PIE 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi-NCAL#R, %P<0.05; 5si-DCST1-AS1+anti—-miR-NCZALR, P<0.05. OD: Y¢BE: CyclinD1: ZBIREHIES1; Bel-2: B 4BIREE-2; Bax:
Bt EE4BiREE-2A8 1 E 8.

CA W JE R IncRNA DCSTI-ASIFEMR AL SO e WL BEE Seae ik Att, BAIVR CRAE a1 iR T SR BHIBE

FErp RAERFEE R, (HHEARCHIFRIE R E/EANL  MO5ES.
1] ey A ) .
featig=p o K FH SR 9% e B T At a0 B T VEREIIR CZH 2R

AW F R 5 IncRNA DCSTI-ASIZERCH 1A f
HXfmiR-874-3pl e = EH, RiE—PHRRCE
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P52, Z. IncRNA DCST1-AS13EEIMiR-874-3p3Y & 7L iErlE - seiln

si-NC  si-DCST1-AS1

CycinD1 MG —
P21 w— -

1 SBASXEERIA CydinD1: JUEANTEL1; GAPDH: Hii—3— RSl 205,

A B si-NC si-DCST1-AS1
si-NC  si-DCST1-AS1 10* 7 10* 7
CyclinD1 | WG 10° 10°
100 1 5 107 |
P2l — - &
10" | 10' |
caeoH - ] ]
100 ] L L e 100 ] MR T T LA
10° 10* 10* 10° 10° 10° 10* 10° 10° 10°
Annexin V-FITC Annexin V-FITC

2 HIHHSEEIESREBRNA DCSTI-ASIZRIA T EARRESWI463MIRATBVRZIN. A: AT FCERFL,; B: 4T AL Ba-2: BT 40
YR —2; Bax: BREATRE —24F54 8 F; GAPDH: H s —3— el 5.

WT-DCST1-AS1 5’ agcaugaacccacaCAGGGCAc 3’

miR-874-3p 3’ agccagggagcccgGUCCCGUc 5

MUT-DCST1-AS1 5’ agcaugaacccacaAGUACUCc 3’

3 IncRNA DCSTI-ASIHVEHIPESHE SmiR-874-3p T AMNIEE LB, WT-DCST1-AS1: FFAERIE A, MUT-DCST1-AS1: 2825 HIE (4.

A MRNC miR-874-3p B
CyclinDl | (G — miR-NC MiR-874-3p
10* 10*
P2l g . 10" ]
B2 M e, 510 B 10 -
10' - 10 |
P e— % :
10° |- 10° 1

GAPDH -- 10° 100 10° 10° 10° 10° 100 10° 10°  10°

Annexin V-FITC Annexin V-FITC

4 miR-874-3pid RIANS B iAEESW1463MBIRETHVRIA. A:FEFE . L AEE ERR; BAER T 7iUA. CyclinD1: 40 AR A1,
GAPDH: il —3—FlaNN SEE; Bel—2: BibkE 4HA0IR —2; Bax: BIKEL AR 2R & .

NC. miR-874-3p mimics. si-DCSTI1-AS15anti-miR-  SRHIMTTIEAG IS M 39 5 SR FH 8 4 B ARG D 41
NC. si-DCSTI1-AS1 5anti-miR-874-3pf 42 ERCHM;  JHT-3; K Western blotyZ A 241 i 3 5 K 7 T A1 5<%
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. 2. IncRNA DCST1-AS1EEEIMIR-874-3pIy & 7B 4BiiSiaf@r-aVemn

s
A N B si-NC si-DCST1-AS1
> > o 10* ] 10* ]
¥ x@ﬁ“é\\%‘” ] ]
<> (5\ § & 3 3
& &9 o (-9\9 & 10° 5 10° 4
& é}'o ° x'bo 'bé'
) T 10° - 5 10°
CyclinDl ~ WENE.
10" 4 10" 4
P2l e S A
10° | o 100 ] - -
BCh-2 o — — ‘ ‘
10° 10t 10> 10° 10° 10° 10t 10> 10° 10°
Bax ‘ - Pe—— Annexin V-FITC Annexin V-FITC
si-DCST1-AS1+anti-miR-NC si-DCST1-AS1+anti-miR-874-3p
GAPDH i W A 10* 3 10'
10° 4 10° 4
g 10* g 10 4
10" 4 10" 4
100 | ; T 10" |

10°

10°

10°
Annexin V-FITC

10t 10 10° 10° 10° 10" 10%

Annexin V-FITC

5 FHmiR-874-3pFikiis: 3 HIHINCRNA DCSTI-ASIN B BAEESW1463MRIATAVER. A: H95k . HIMHCE AL, B: AEdE T
[, CyclinD1: 40} E I 1 1; GAPDH: H il —3—RARIN Z00; Bel—2: BRI —2; Bax: B AR 20 & E.

3R, KU R B 75 525050 1F IncRNA DCSTI-
ASIHImiR-874-3p I #E ] 5 4.

IncRNA DCSTI1-ASI{ER CZHZR J 4t o &5 ik, 1
miR-874-3p k&K i%; T-HIncRNA DCSTI-AS13RIE
BmiR-874-3pidt ik v] i 3 HIHI R CAH A 5, {4
Mg T, HRT{EdEp21. Btk EL4H H R -2 40 0% B Rk
JAMF A A AR A1, BREANRR-27R1%; IncRNA
DCSTI1-AS1a]# [f] 45 & miR-874-3p, Ff ] 47 (A i %
miR-874-3pfI#ik; T-HimiR-874-3pFik 5T-#IncRNA
DCSTI-AS1Z k3 [H AL FE Al & 2 9855 T-#IncRN A
DCST1-AS 1R X RCAM S8 58 A 8 T A H.

Eoalig -y

AHFFE R PIncRNA DCSTI-ASTAER CHH i b 3% /K
P Ft 1, miR-874-3p() K /K- FRAK; AT HR T4
IncRNA DCST1-AS15RA 1] gl it #E [) | ifmiR-874-3p
(1) 22325 AT 01 R C4H L 3 B A AR 2R A4 P 15 AR 5
45 FANR CHEE AR ST 5218777 1), IncRNA DCSTI-
ASTA[REVENRCIATT [T 7R #E 5.

R =

AW TR R SR FimiR-874-3p [ FIIE H ik, I bt

Baishidenge  WCJD | https:/ /www.wjgnet.com

408

IncRNA DCST1-AS1-miR-874-3p-#EmRNA % T fERC
KA PR RS AR b AR A BL, A Feke it — R A
AN B SR IFIncRNA DCST1-AS1-miR-874-3p-#E
mRNAZF4HfERC AR T I B

4
1
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Abstract

BACKGROUND

Gastric cancer (GC) is more common in middle-aged
and elderly people. In recent years, the incidence of
GC has gradually increased. Radical surgery is the first
choice for the treatment of early GC. It has been reported
that some patients are prone to having gastrointestinal
abnormalities after surgery, which affects gastrointestinal
function and nutritional status. Enteral nutrition support
is an important part of modern comprehensive treatment.
Bifidobacterium is an intestinal probiotic that can improve
intestinal barrier function and maintain human health.
This study for the first time applied bifid triple viable
combined with enteral nutrition to patients after GC
surgery to explore its impact on gastrointestinal function
and nutritional indexes.

AlmM

To explore the effect of bifid triple viable combined with
enteral nutrition support on gastrointestinal function and
nutrition indexes in patients with GC after operation.

METHODS

From September 2017 to September 2019, 107 patients
with GC treated at our hospital were selected and
divided into a control group (1 = 53) and a study group
(n = 54) using the random number table method. Both
groups underwent a partial gastrectomy. The control
group was given enteral nutrition support, and the
study group was given bifid triple viable combined
with enteral nutrition support. Gastrointestinal function
recovery, improvement in quality of life, incidence of
adverse reactions, nutritional indexes [pre-albumin
(PAB), transferrin (TFN), and albumin (ALB)], intestinal
barrier function [diamine oxidase (DAO), endotoxin
lipopolysaccharide (LPS), and D-lactic acid], and
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intestinal flora before and after treatment were compared
between the two groups.

RESULTS

The times to bowel sound recovery, first defecation,
first exhaust, and first meal in the study group were
significantly shorter than those in the control group (P
< 0.05). After treatment, the levels of serum PAB, TEN,
and ALB in the study group were significantly higher
than those in the control group (P < 0.05); the levels of
Enterococcus, Bifidobacterium, and digestive Streptococcus
were higher in the study group than in the control group
(P < 0.05); plasma DAO, D-lactic acid, and LPS in the
study group were significantly lower than those in the
control group (P < 0.05); the improvement rate of quality
of life in the study group (70.37%) was significantly
higher than that in the control group (50.94%; P < 0.05);
but the incidence of adverse reactions in the study group
(9.26%) was not significantly different from that of the
control group (11.32%; P > 0.05).

CONCLUSION

The use of bifid triple viable combined with enteral
nutrition support can significantly improve the intestinal
flora and intestinal barrier function in patients with GC
after surgery, promote the recovery of gastrointestinal
function, and improve the nutritional status and quality
of life of patients, with good safety.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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V=114
KRBFERRSMN TR IHFNCCRE EH T M)
BB B SRR AE 3R AR A,

N

Ti%E

#£I%2017-09/2019-0945 2 1074 GC #. 4, FIALEF &
FE AR = S3)AHTH (@ = 54). MLLIAITH
WMk R, M BAL TN ER L, FRALT
B IR RIS N E I 3. R R B R AL
B, AFRERGE, RRRBA AR, BHWE
B I EAE FEAR[ AT @ & G (pre-albumin, PAB), 2545 %
@ (transferrin, TFN), & % & (albumin, ALB)], # 5=
Iy fe[ =R B ALEE(diamine oxidase, DAO), RN#% A5
% ¥&(endotoxin lipopolysaccharide, LPS), D-5LE: | & #
A A

R

BRI G A, B OREME, B RIEA, AR
A5 B 1) 3 42 T PR (P<0.05);5F 5 404 7 UG ik
PAB, TFN, ALB/K-F & T 2§ B Z1(P<0.05); AF 54074
TG, WEATH, AR A KT & TR
(P<0.05); FFR 40477 5 3 DAO, D-5LER, LPSI&T
3 (P<0.05); AF LA E B35 F(70.37%) &
T3t B 4(50.94%, P<0.05); BF 74K BB K F
(9.26%) 5 3 B 20(11.32%) & B 3 £ F(P>0.05).

P74

RAZFE RSN E I LHFREEZREGCRE &
Wi KT B R e, R B ek A
RENRERRL, RAEEAFRE, LAA—E
Ak,
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LW T P ZERE, R, TS KL,
L2 TR B SRS R 20, I RGCR AR 2R
ot Ea s B BT BRI 4R i, R 1
GCREHFATE R R th . GOHUA AR IRYT
WIGCHE LTy %, FIABIIRRAAL, (AT HIE SR
o> BB ARG B MBI AE R, 5000 B I Thie g TR
RBLFI, B G A vE Y. H AT, B RSOl 2
o B TR SR NBA MR SR R T IR KR, AR DR
FETRDL, IREETF AR Tk E EEERR. A
WEFCa H, B o s A v, Al A i A
A, AR, 405 R S5 I Bow i A K, SeE iE
BETBE, 4R NS, ST 0, A0 YOREE SRR
RGN E IR SR TGOR G B, BIERITTHNS
B B DhRe KB IR IR PR IR, 5 a0 .

1 #RRT3E

1.1 A 3% H12017-09/2019-093 B2 1075 GC &, FEHL
By Rk N IR @ = S3FHER L@ = 54). XFEEH
SRR S, R R 3 A, AR, 26 [ RRIVR IS I B2 o3 2™, 1
A, kLA, 302 2 7 (P>0.05, 3R 1).
L1LIAAFR R (D) EGCE MR, F4 A 5 H
BWHRZ; QIRRS T -118; G)FT B 51
BRA; OARATE A R; 5)LHALH R GETA; (6)
B KR BFIRA T, 2% F .

112 Herkdroe: (1)G FF FAREAE I8 B0 k&
A AL () MR RS 5 E#; 3k
PR (4Bl R BB (5) ™ ECo i ifi
B B (ORI AR A (DI
B Ty e B A

1.2 7k WA B VIRAY B IR —HEA B, A5
XFHRZA LA T W E 77 3R RG24 h IEsh 715 Fae
J&, BT A B Y E R b BN R E AT N E 7R
FF, BARTTE: RIGEEL. 2R, FEAN0.9% AL ANE 100
mL, RJ552 RIFRSG TN EFRIAFFE M4 xR,
PRRICHT R LU AR I 256 BR A =], [E 2457 5-H20020588,
FRE: 500 mL/AR), S FE 40-80 mL/h, SESAH T d, &R
AR AR . WAL TR AR (il EA(E
HZE HIRA T, EZHETS10970105) 84 M N e 9552
Fr, B E IR SRR A IR AL, B SRR S 7R
FLH, 0.42-0.84 /1%, 20K/, FF4LF 247 d.

1.3 MLEFeAT ()M B IRk S50, AIE &
P ST 8], B UCHEER 8], & CHESC 18], UGk i )
Q)PULIBIT T 18T 5 E IS RN, BIE ST A
5 M (pre-albumin, PAB), %% £k [ (transferrin, TFN), [
5 M (albumin, ALB), K4 & ## Ik 1.3 mL, L3000 t/min
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B3, 8 em AR B OALEET0 min, HUMIE, KRB
SR EIRARFRACE, WA S B iR R KA
FREFARAR], GYNHIRITHI 16IT EMIEERE,
FEIHER TR RSB TH AL BEERER, HUE A i R
1 g TELE Y, RS mLZAERKREE RS, KAk
FERRE 10 AT B R 97, 5974048 hja WLEER: 77
B ERBEESE S0 AL (HWARIT RN WRIT R
BEREINRE, 4G 2% & A AL B (diamine oxidase, DAO),
W3 2% JI§ £ B¥(endotoxin lipopolysaccharide, LPS). D-F.
PR, KA MMEARAR, PrEEALEE 5 L3500 r/mink% i 25004k
PS5 min, B, DARES5000 0 BEERI_FiRFaRsK-F,
B H e at i AR TAERT LT (5) P4 AR 75
B, JHITIE 1 mo, HRAEKPSIFH AL P!
KPSPF/8 1073 LB de e, 981073 BLEDN R RE,
B IMEE 105 B LA AR, $i m = s By s )
X 100%; (6)MZHA R RBIRAZR, AfEE0. 17K,
M. HEYS.

Gt A0 B AL FERAISPSS 22,08, i
Bl (mean £ SDYRIR . ks, THETTRE la (%) &R,
7R, P<O.0SAZESE SR X

2 B8

2.1 ML i WAL NS S R E ) e HEE
B IA) B OCHEACRE ) O3 £ 6 () 3580 R 4H
(P<0.05, &2).

2.2 MAE I RAERRAR IBITRIAIMIEPAB. TFN,
ALB/KFEURR, Toi 2 22 5:(P>0.05), 1677 Ja ik 7t 4 i
PAB. TFN. ALB/K-P-H00 & ZH 51(P<0.05, K3).

2.3 4L E AR IRITRIPIALIAERE . DU B 9
TREEER TR /K F A, T W3 22 7:(P>0.05), 1897 a7t
AR ERER - SO T A BE BR R KPR B 4H
(P<0.05, 324).

2.4 WA AE R BITHINAMKDAO. D-3L
B2, LPSHLEE, ToiE3 2 R (P>0.05), 1697 Ja il st 4 1M
DAO. D-FMR. LPSHEXHAMLP<0.05, &KS).

2.5 MAAFRERSFE MRALERERSF
(70.37%) 6} B 41(50.94%) 5 (P<0.05, F6).

2.6 BT B R W FLEIETT BAN R AR 208 O, 245115
i, 1BIREYS; XEREZE AT IR & AR 24580, 25K, 1
BT, 1BIIRYS. WA RN R A #9.26% (5/54)
LR 11.32% (6/53) b, TR EZE R (" =0.123,P =
0.726).

3 e
GC2 IR T B BN 5 e e, B FE e, Wi

2020-06-08 | Volume 28 | Issue 11 |



BIE, . BIFRKESHNETSIIN BB AEERE BRI AE MO IERFID

xR 1 AE—RERNL

=] HHZREA N = 54) XBLAN = 53) ty® PE
MHB(E/E) 19/35 17/36 0.116 0.734

FHZ (%) 45-68 (56.47 +5.73) 43-70 (55.69 + 6.34) 0.668 0.506
NRE={(Xe) 46-77 (62.29 + 7.35) 48-76 (63.51 + 6.24) 0.925 0.57
IBER D HA (51)

s 16 (29.63) 18 (33.96) 0.232 0.630

11 59 38 (70.37) 35 (66.04)

et an= A(s)

55 18 (33.33) 15 (28.30) 0.505 0.777

B 16 (29.63) 15 (28.30)

=N 20 (37.04) 23 (43.40)

ASADL ()

14 20 (37.04) 23 (43.40) 0.450 0.502

4% 34 (62.96) 30 (56.60)

ASA: EDRMEEEIMIDEDR.

+& 2 FLABHINEE(mean £SD, h)

485l n FISEWRE 8 BRAHEYE] BRASHE BRHRE
iaaaz] 54 24.93+6.75 40.82 +10.81 31.40 +8.47 49.73+11.33
WiRHE 53 30.69+9.44 49.22 +12.52 40.51 +10.68 56.85 + 12.05
t 3.656 3.717 4.894 3.149
PE <0.001 <0.001 <0.001 0.002

& 3 MAEFIHGIENRMean + SD)

- , TFN (mg/L) PAB (mg/L) ALB (g/L)

873 Rl arsa arsal arsE & Al b=t i=]
HRA 54 108.55 + 20.37 1567.22+21.06  221.26+2436  32155+40.83 30.87+825 37.26+10.05
WiRH 53 110.07 + 18.46 133.34+2097  225.18+20.69  289.93+38.74 29.96+964  33.18+6.87
t 0.404 5.878 0.896 4.108 0.525 2.447
PlE 0.687 <0.001 0.372 <0.001 0.601 0.016

® 4 WAHESEEEmean = SD, LogN/g)

B3 " BAEkE PURAFE ELBEERE

SBT3l bayig =] VA Ber3ia EeT3El bayid =]
HRA 54 7.96 +0.81 9.15+0.74 7.85+0.74 9.84+0.63 7.15+0.56 8.61+0.43
NHREE 53 8.02+0.75 8.52 +0.66 7.92 +0.63 8.11+0.82 7.23+0.48 8.12+0.41
t 0.397 4.645 0.526 12.252 0.793 6.031
PE 0.692 <0.001 0.600 <0.001 0.430 <0.001

FUa, FHIRIFFAT FARVIER, 28 KB H A7 I
KEEELFARYIRIGTT FHIGCHT AR AR K &
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LEBBUENEFTHO RN

xR 5 MWLAFREIDAE(mean + SD)

55 Y DAO (mg/L) LPS (EU/mL) D-3LE&(mg/L)

;873 Rl arsiE AT al Vet si=] ;8T Rl arsE
HRA 54 4.44 +0.89 1.26+0.38 0.51+0.10 0.78+0.11 12.74 £3.25 6.11+1.06
NHREE 53 4.53+0.82 2.03+0.34 0.48+0.11 1.33+0.19 11.86+2.57 9.51+2.08
t 0.544 11.039 1.477 18.367 1.552 10.682
PE 0.588 <0.001 0.143 <0.001 0.124 <0.001

r®R 6 WEALTRERSE 1 (%)

483l n ) RE %
ARA 54 38 (70.37) 15 (27.78) 1(1.85)
YiRA 53 27 (50.94) 18 (33.96) 8 (15.09)
7 4.234 0.480 4.491
PE 0.040 0.489 0.034

B G A it i 20 P 5 e 1 1 R g 1 A 3K L 5%,
BIARIF B P i,

B, MW E TRz N T B i E s &
EARG, MAEFRAFSEEAR B ks
Y. R RS E R S YR, B RPE
AN B N, e AR LR, #1E
JifE . 24, AT R B ARG & RS IR R e &
K, A BT 4R I R i ah 7 DL B B Dy e o B 4, s
BRI RENT. A RAEEI AR Y, I E TR
FREE R G MU BRES, IR RED, 24 m 4, 2 HATK
ZHREFENNE HIEFAREE T IRE R H
WA EZ NN, AR N E R SRR Re 1A 2 il
HRIE T ORI PO R 1 — TR 1178 E R
RMRIAAR G B aIhRe RaELEFH AR LRI, K54 T
REAERERYT, B UG B HE S R ) Yy
B4 H, EAR T ERE ARG BTk E, 17t
e PRI 4R Jl K - B AR 22 Tt fg e, XT3
ZXELOX 7 RIGYT 45 B i J 8 AR S i F SUBEA B
SR G IERBNIOTT, A BT I R b MR G B
2 WD FREAN RN R A BT Uk, A AT UK
FREE N E TR CHFFRA N TGCRF B, 41K
W, BEFRASERE . 5, B, 'K
BEET S () 508 TR 4L, EWF 4R 97 5 5 PAB
TFN. ALBSE IR MR R I E T XA, 5 Bk
WFFE 45 FART, 7840 UF A 55 3E B & i N & 97 S Frfig
ARAEHGCEEARIGIE, $E RS FIRDL. B 3E
Je— R TR, FEBK DU RN
FNZE T BR B VE R 2L, R AR Wk . 22 RIRG |
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W, U I A, LR A Bl e AR R
ATV G T 2R O IR R B AR L, H AT 2 N
TIHTE R R SRR R RIS AR AR RHT A
FEIEH WA B IS B AILAR o RS T3 &5 1)
FHEPIRAS, BGCEEARIGAAE B I Rersts, 2Uia &
AR KA, B TE e 5 R, T 51 R LA
T G S, S S RIS R, R R
T A E TR SCRFE 7870 4 T B Pl 8 IR Stk L
AP Te B IE AT R, SO R E R
REP7, (st B ImE DR B &, A B T o B "
AW TR KB, W FCALGTT IR IAER . DU RE  H Ak
BEERE /KR T A, 5 R HTHTT, ARG
777 R EZRI TR .

JRESRACRNE R R R =0 TR VYW AR SR TR 55
HHREY), BA R IEA o w78 B 1E ], e A4
il fi P JE D I B0 2, A S A ARG, TR
TE AT, R RER IR . SR ThRE, (TRt BT
AefE B AU, BEFCALIRYT R MKDAO. D-
LR LPSEEa BRIt REFaAn MR T X R4, e s Th
REMTSE . LA, BEAERE S M e IR SCRFIBC A L g
BERSGCHEEAR G LR ESCEHI, HAREING
JIAR RN AR, & —Rhws. ARG ISR, 1
(i A5 0] A T 6 AR 7 T L B A AL

£k LT, GCHEAT B E D VIR AT 5 45 T 15
FEREIE G i B TR SCH, e R R i bR R I RE,
A IEfpiE AT, et B i ThRek 2, s amplLix
EIRIROL, o B TR, HAA —E ettt He
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Abstract
Gastrointestinal malignancies have very high morbidity

Baishidenge  WCJD | https:/ /www.wjgnet.com

and mortality worldwide, seriously endangering human
life and health. However, there are still many challenges
in their early diagnosis and effective treatment. Circular
RNAs (circRNAs) are a new class of endogenous long
non-coding RNAs characterized by covalently closed
loops. Because they do not have a 5’ cap structure and a 3’
poly(A) tail, circRNAs have higher stability, abundance,
and evolutionary conservation than linear RNAs.
CircRNAs are expressed in a tissue- or developmental
stage-specific manner. These features produce various
potential biological functions of circRNAs, such as acting
as sponges of microRNAs (miRNAs; circRNAs bind to
miRNAs to eliminate the inhibitory effect of miRNAs
on their target genes and play a role of competing
endogenous RNAs) or forming RNA protein complexes
through RNA binding proteins, participating in the
regulation of protein functions. In recent years, more and
more studies have shown that circRNAs play a vital role
in the occurrence and development of digestive system
tumors. At the same time, their enormous potential as a
biomarker and therapeutic target is also evolving. In this
review, we summarize the latest research progress of
circRNAs in digestive system malignancies.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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{RER, 5. circRNASTE B AR IBOREItHF T =

T YW O B RE T B @ S AR, FROK
RNAs(circular RNAs, circRNAs)% — 2 VA -4 T %,
] A-ZRIK 45 #) 0 K 44 3E 4 BRNA. 1 T2RIKRNAs TR
AAS LM AT poly ARE, H 5 L HRNAAEL,
FFKRNASEA £ AT, F§ st RS
M. HRGAE R LR A B P A T i s
FEIK T circRNAs % F+ 5 /289 & M 5 T 4k, 4] 4ot A 1%
JRNA (microRNA, miRNA)#47, i@ it 25 4-miRNAs
b f fEFRmIRNA s 3 ¥ 3k W ag #ph), K AFT R
BRNAZfE; RiBFRNALASEZE G RRNAR G L
S, K5 R G ReeIAYE EE R AR S TR
%, circRNASZETH L & BERP B0 B A Ao X PR
BEZAER, KREA L RANIEL W65 T ArED
ML T e S K FhcircRNASE 1L & &
VR P 69 BT R A — A

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

FBEIR: ZRIKRNAS; 524012 1 RRNA; B 2R BRI E; £
WAFED

ZDIRE: KX ERIKRNAS (circular RNAs, circRNAs)/E
HAC Z TR I8 A BB S A —4%3E . circRNAsi@id
—RA AR SL SAE R TR A L, @
J AL EEAS BALST Wit 2h 09 9A4E, A T Re R A IR B e
9 37 A e AR

STERSIBR: =EN, MoS4h, 23R . circRNASTE ML G ADEECPEIHTUH
f. TR OBILZRTE 2020; 28(11): 417-427

URL: https://www.wjgnet.com/1009-3079/ull/v28/i11/417 .htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i11.417

03I

I, IRRNAs(circular RNAs, circRNAs){ETH L 7%
P IR HR A 52 312 . AR EIR, circRNAs
25 7R Z M A amiE s, ISR R AR Sk R )
FHOR, ACE G H N HMoHRkiIE, XfcireRNASTEL &
M iR R IR A FAE —£RiR.

1 circRNASEN=4

19764, Sanger®: F F BT SAE . M EO . A
PESE TR, B S ERE R B RURL RO R T 34
HEIRRNAZ -, JRH Hdr 4 NHIRRNA. B2 —K
HIA MRS KBERNA, HATAMRNABI I, BEG
5*uiiliE ¥ X 63 diipoly AR ELMIIAA ARG, | 1247
TET 2R EAL R, BN T AR S A7 T oM
P, ANSZRNASMIIEG RO, RIEFE HA G MR, K%
HicircRNAsAZ 14T T I AR, 05 5847 circRNAs &

Baishidenge  WCJD | https:/ /www.wjgnet.com

418

H A IR R R R 4584, ChenZ P42 HicireRNAs
T HH ELAZ AR BT MR R I AT A mR N A J 7] BY 42
PR, ARYE L AT AmMRN AR, cireRNAsH KL
I NPUZE: AR T A lecRNA (exonic circRNA),
BERXNE TN EmRNAVIFRIEZ B FIciRNA(intronic
cireRNAYY, Y8747 B R 5 S5 A S 17 B 1) i T B )
EIciRNA(exon-intron circRNA)®'LL K 1R EERNAZE A
“H. tRNA. rRNA. snRNAZEb =480 N\ TA BT
circRNAs. H 1, ecRNAKIE £ . 20134 Jeck S H
TR AR 2 cire RN AR LA RL, 55—
BRI, BB — M3 0 1 By
PEARFN 5 — AN F 105 S B B AR LN 45, TERLE
HMNET IR, IR A& T MKcireRNAT. 40
RARE TAMNR T Z [N &1, 5 AT RE TP ACEICiRNA.
B MR S RO IR I EMEAE Y, B A
yiiboZ N A R e R o) SRR N5 27 i3
ATHREEBC NS T TR MR 54, BTN, A TE L
circRNA. TMciRNAH A& FHAZIMETTR, KA r)
BT ST S BT s 1) & S T MR IR G U o
FNFET 0y 3 R E & LAMEERRCH oY, 78 & 17 8y
B, B S GURI LR E & CRITCF B 4 &1
— IR, SR 5 T8I BT A% X I A
M TUIRR.

T circRNAsEHRNAE GBI 5%, 8Tk
e, I H S 2 BT RS e, DRI od e o 4 2 BT 4
A7 5 U AE RN AT A BT TS 55 811 772 1T DA SO BY B2 54
R YR By R (WS RER (A SF2) iz O BY #4Ak
JCE(snRNP-U1-70K. snRNP-UI-C. Prp8. Slu7.
CDCA40), K= 2R 148 FicircRNAs™'”. CircRNAs
B E R, AN 8 2 RN AR fif i 42
B b, circRNAsPEAR AT RE FHIZ IR N VIR 5 20, BE S G
EAMIFIAY]. MiRNAS T FcircRNAsFEf# 2 H 5Tt
FIH T Fcire RN AsPE R4S, WimiR-6715Cdrlas
EH—BEAEAN, AR miRNAS T Ago2 BT V), ¥
HIRCdrasE ALEPERNA, 5850 R e 1 B A0 i e .
BT — T FC 46 Y, m6A &1 IR Al (2 % . 4 VI Bilg
MFEEIE S SeireRNAsI M. Britz b, frk1EH
IR A i cireRNAs AT i 1. % F ok i 2 AE
iR HcircRNASE IR/ T, ‘B RIFEAR. Mo st
S R AR ST 7

2 circRNAsHYZSHAFITHAE

circRNASIIZE KR, & L 25 RN ATE iR 52
RSB A, ELAE A B3 R 48 h, [H kAR
TE 2% I 4 M N AR IR R AR e A7 TE. DE ORI, 152
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circRNAs ] £ € A7 7L T MERU LTS Sl A b, 3 9 Iim PR
KR AL T @M cireRNASEURE E 2, 0 Ah) 1z, Hos
BT IR EMRNARI10£5%, A KH 7 cireRNAsTEAH A
B R R R AR SR RSV R cireRNAsIE B A
SHZL. IR A R R Y, (AT T
REHC T R I PRAZ ORI 93 4 7 PR 201 BEAR, D990 1)
W T ER LB,

FI AT, cireRNASFIE A LH 4578 4miRNATZR
5RNAZ; 45 1 (RNA binding proteins, RBPs)FH H./E !,
R, A RS B DL R R A e
AP0 H TR 7T % 1 A2 circRN AsfE AmiRN As I fg
FIET R 7. AFAR R FE e circRNAS & A 1F £miRNAs
ghan AT I g I B T T miR N A s /K- i/
BUFEMERY, FAL, B FeireRNAsAE K [ 77 7E HL5RBPs
ghity, T IS i E IS T TERREE LT,
circRNAsFIE 32 3 PR 8 (130 v] B 423 Al 4 i idh 4728 B
YERI®A, BeAb, i85 circRN A s AT B0 B IO Fe 4R =2,
A2, PRI cire RN Asifa e T8 f 515 15 A
[FFE AR AR %01, JFA — A IR SF 2R B RS 1,
ORI AR S T AT (1. PamudurtiZ*ViE R
LT B PR cire RN As BAT AR A E N7 AT, RE
WS LEAR PN AR SR AR 1) 77 U 8. P, —28
circRNAs /3l 1d SRNA RS REIE 5145 & I RIFEAC
BRI TR e, 2 ik Pk s,
SRR TLIE RIN, cireRNAsAMYAE 2 FhZH 34 B fE b Ok
FEAE R, wnszma i 5 2 i R L 40K B P14 i HLAE
PR B R T R R A BB EH, A R G
O I 2, I8 A P 32 9 ORI iR B 15 35 H B %
circRNAs[P) 1A 7 .

3 circRNASTEH I AT IERPRECPEI R

Fifi % b} cireRNAsZE A AN TN REIFF FC IR, circRNASTEH
A ZR N IR TR B PR B2 B, N RS T i
FEAEW A F B IR v S R I cire RN As S H ]
REMI I T HLAI (R D).

3.0 B FFJR Lt S0 B A 1 R R AT T R AR .
P4 3 (hepatocellular carcinoma, HCC)/2 & WA ATAF
WERE R, 5 R R 90%. HEIHCCRE %
i, B MR . S RAEMERER . BB
SRR AL BORIBZ RHIEHE R W], cireRNASTEHCCAR A
R RS EE .

3.1.1 #F A&k #circRNAs: HuSP i 5TIESE, circASAPI
5 )b AR G It 72 2 UIAH G, B rT I 58 g
JHRNA(competing endogenous RNAs, ceRNA)WLHI| 35 5+
PE4E S miR-326fmiR-532-5p, —J51fi_-IAMAPKI1 1%
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B4R, %. circRNASIE B AT DR PR H =

IR E IR I B AR 2, S — 7 T SCGE AT CSF-1
) 22 A PR AH O L A IR 0, e 2 Mg A K
RPN, WeiPR BIFEHC CHIF I Brcire-
CDYL® & i, 3FiiF SZcire-CDYLAJ 43 %] 78 24 miR-892a
HAImiR-328-3pff) 73345, il it ceRNATEFPENLHEL
miR-892a/HDGF/PI3K/AKTi& 1% xmiR-328-3p/HIF1AN/
NOTCH2H F A il feied 11 3 5. e 4b, A Tesed
ZARFH TAERF: (receiver operating characteristic, ROC) i
Lo R I, ML T FLR VP4, Ffeire-CDYL. HDGF
FHHIF1ANBCA B B, 128 R THI#H (area under the curve,
AUC)HE = $10.73, HAUBE RIS R 53 31 N75.36%
66.67%, X I - BB LT AFP (AUC = 0.59).
XiaoZF ST R I, MEBER Z o (estrogen receptor o,
ERo)TEHCCZHZ i 3RIE N i, HEKIE Hcire-SMG1.72 2
TR, BB R, ERan 575 3 3 AISMGHI A
f EARAS G, Wil s R flcire-SMG1.72/(%
1A, FERIEWcire-SMG1.72iE1d 7 4P 45 A miR-141-3p
e _EIHGSN, MIMTEHEHCCAIfIRZE. [Hitt, #E[5ERo AT
PLiER BEAFER o/circRNA-SMG1.72/miR-141-3p/GSN{E
S G RAMBIHCC IR 85 55

ARG, —EcircRNAs Al 545 & & A A H
AV R S bR A K. cireRHOT 1 32 82 5@ A T4 %, 7E
HCCHLR FEmKIA, niEEHIETip60 INR2F6FRIA
MR HCCAHEIGTE . (ZZ2MITF2, IF SHCCTIE AN R
AHE, FTicircRHOT 1R B8O P HCC &35 T A8
TEFRRR. EAERNE, AEHCCHEE il circRHOTI
BONIRIME, VBB VONZGEEE R IHINR2F6AE N iGyT #E
AT REE A AT EERY. AR K Z HicireRNAsHE A A S
TIRNA, {HA L5 B A gD RE /7. LiangE ik H 5 A
B-catenin K7 5 flIcirc-0004194 (Fx Mcircp-catenin)idk
I, RIETERZ BT RN R b ik, & nl #
BB B-catenin A, 1% A4 FRIE 5 HIGSK3BIM
753 B-cateninBFR AL AN f#, FEWnt/B-cateninfF 5l
FEE, IR IR AN 5 . 1228 K0T,
3.1.2 f&k &k f9circRNAs: YulsP85h 5% i 4141 LA
J AR B ) 55 AT RN A, RBIHCCALEH
cSMARCASFRIEIHE N, KRB HURERZEME
Il A7 BEARFAE AT S AN K. cSMARCAS[{) 34 52 DHX9
By, EnE A AR R ffmiR-17-3pMmiR-181b-
SpRIETTTIMP3FRIL, MHIHIHC CHIAE KR 72,
ZhangZ5 M 5 K Blcire TRIM33-127F iFE 2L 24U 41 i
AP MFEHE T, HLRE S B8 A RIS 2 fAH
5. circTRIM33-12 7] il it ceRN AWML 3% 4+ P45 A miR-
19K TETE SIMDNAZ H AL, MimiflifHCC
YA 1R ik, R, circ TRIM33-12/
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RN, 3. circRNASTEM I T IDEBCPEVERZ =

R 1 cireRNASTEREZRIERPBIPAVRIAK T K Sl SEE Al

BEESEEY  CircRNASZFR RIFKFE  TTEEBVATE SENR
e GircASAP1 IR miR—326F0miR-532—5p/MAPK1FICSF—1 =
circ—CDYL =z miR—892a/HDGF/PI3K/AKT KzmiR—328—3p/HIF 1 AN/NOTCH2 i
circ—-SMG1.72 A miR—-141-3p/GSN =
circRHOT1 B3 IP60/NR2F6 el
circp—catenin A B—cateninEAA/MWnt/B—catenin 7
cSMARCAS 8 miR—17-3pF0miR—181b—5p/TIMP3 38
circTRIM33-12 ~E miR-191/TET1 =2
circSETD3 ™E miR-421/MAPK14 ol
circZKSCAN1 ~E FMRP/CCAR1/Wnt/B—catenin L
=) circ—RanGAP1 i miR-877-3p/VEGFA S=l
circNRIP1 i) mMiRNA-149/AKT1/mTOR 4
circ—Donson i NURF/ SOX4 (a6l
circ—AKT3 i miR-198/PIK3R1/PI3K/AKT o
circYAP1 & miR-367-5p/p27 "’ S
circPSMC3 B MIRNA=296—5p/PTEN ol
circ—HuR NE CNBP/HUR =0
SAlcircRNA B miR-21 )
ZEEfE  circCAMSAPT A miR—328-5p/E2F1 (53]
circPPP1R12A i@ circPPP1R12A-73aa/Hippo—YAP =
circPTK2 538 RIEEBNSSEMT &
circLONP2 A miR-17 2
has_circ_001680 =i miR-340/BMI1 e
hsa_circ_0005963 13 miR-122/PKM2 2
circCCDC66 i DHX9/circCCDC66 SE
circlTGA7 ~E miR—370-3p/neurofibromin 1/Ras/ITGA7 1)
circDDX17 & miR-21-5p L
hsa_circ_0009361 & miR-582/APC2/Wnt/B—catenin 2
circFNDC3B NE circFNDC3B-218aa/Snail1/FBP1 Sl
L e - miR—7/HOXB13/NF-«B/p65 51
miR-876-5p/MAGE-AZ & el
circGSK3p i GSK3p/p—catenin 67
hsa_circ_0006948 i miR-490-3p/HMGA2IEZEMT &
hsa_circ_0006168 13 miR—-100/mTOR (69l
circRNA_100367 13 miR-217/Wnt3/B—catenin vol
circ—ITCH & miR-7. miR-214. miR-17/ITCH /Wnt/p—catenin Vil
circ—Foxo3 NE miR—23a/PTEN S
hsa_circ_0001946 3 miR-7-5p L2l
iR circ—ASH2L fim) miR—-34a/Notch1 2]
circ—-PDEBA E@F miR—338/MACC1/MET/AKTZ{ERK el
circ—IARS i miR—-122/RhoA/F-actinA]Z0-1 s
circ—ADAM9 i miR-217/PRSS3/ERK/VEGF v
hsa_circ_001653 =i miR-377/HOXC6 vl
circFOXK2 5@ miR—-942/ ANK1. GDNFAIPAX6K:YBX1. hnRNPK/NUF2. PDXK &
iB5eE circERBB2 £ PA2G4/TIFIAKIPol 1 2]
circFOXP1 5@ PTBP1/PKLRKmiR-370/PKLR &

circRNA: FRYRRNA.

miR-191/TET IS KMVE N HCCIBE TG A bn & PCREGIN & MlcircSETD3 /& HCCIIMH R 1, & i@t 41
Y] B B S FAE. XuZE O 5 s 41 4 B M2 qRT- ) /F FlmiR-421/M A PK 1445 538 & 301/ H C C4H i ) 4
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B 1228 ST, HATVE NHCCHRIGTERTUIRR A S5 I W
AR “Biomarker” . tH —Siff F#iE T circRNAs
Wi SRBPsAH EAR R RIEMEA. ZhuS ilidHCC
HAEET /341 R I circZKSCANITLEHCCH &%k T i,
HARRZ QKIS . /EEH LR | circZKSCANIFE
HCCHR 40 f (1 1 FAALE. AR AR 15 2
ST AT B S L AE A I 10NRBPs, #E— 25 SEGE
SicireZKSCANI A Se 4+ 45 & A [IFMRP, 18 i B W
FMRP5#EEFICCARI NSS4, /8 Wnt/B-catenin(s 518
6 SR, ST L C CI R 200 B R R MR ARRAE . A R 11
&, LIS R B, T FcireRNAsH N 5RNAB]
R FNUDT21H F A 5%, NUDT21 8RB 1E T 4
HUGUAR %) circRNAsIL, {ficircRNAs TG 38 4+
Z55miRNAs, TR 7 #iEE 1 20k, 8084
PSS R 4.

3.2 B % B¥E(gastric cancer, GO)TE BRI A TR & m A
T, RETESWrEANG T 7T CBUR T2, H
1R 22 50 53 R IAG CIO S 4R I A A7 AT A E30%.
MR AGCIRYT G S A AR T I 90%, =L FA &
R, H TR E R HIGCHIZIR R T10%, kT HA
(70%)FHHEE (50%). K, 78 H IR NFE AT 5 G Cf
PR A R S N TEREAT P B 2 S, 2 iU 3R H A
GCIZ 1A IR BRI A A%

3.2.1 &AL BcircRNAs: LuM R IIAEGCAH L Fcire-
RanGAPIFRIA W 3E [, id KA Mcirc-RanGAP1 A fi¢
BHASNGCHIRRIZZE. IEBAEN MR ALK, HYS
TNMZHH. k578 S AR A BRI R. (R it —
WERF K Blcire-RanG AP AT J#IT 78 4miR-877-3pl1ifF
45k FIHVEGFARIZRIE, MM e G CAn i 12 28 F
TR, Ak, AR RIIARFIGCREA MKk Fcire-
RanGAP13&IE i, XM AA ] circ-RanGAP1 A 1
SRGCANMER FI1Z 2578 7. ZhangZ B 50 R, 1F
GCHZ{HcireNRIP1 R IA B i E i, FRIA %2 FIRNA
g5 6 B I QKIMIAE. AhA 1l i S A0HIE SE Rl (K cireNRIP1
AIHIGCAN I TR RIEMAKTIHRIEK
F-. cireNRIP1A] 3& 4+ MW fifmiR-149-5p, 346 R iFEH
AKT1/mTORIEH i #EGCIHE . cireNRIP 1A A ik
GCHNLZ (A I A MIMAR AT (5 5 6 3, HTER N2k
J% - 18] 78 F 44K (epithelial mesenchymal transition, EMT)
Ko hIRa RS . Ding5 % Bl circ-DonsonfEGCZH 23 1% 4 ffl
A RIE B, HERIESTNM WA E 4556 1E
AR, HE— KN, circ-Donsonfiz T-4H A%, nlidit
ENURFE &RFISNF2LIE 3 B, H¥NURFR &
RS FISOXA)A B 1 IF A B 5%, I &gt GCHnifL
AR B EeRIETE Y, circRNAsIA S 5 T GCALsriit
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B4R, %. circRNASIE B AT DR PR H =

23145, HuangZE 7R IR NN 24 (I GCZLZURI4H i
1, circ AK T3 (WA = T AN UK EH. 75T )
FRE T EIRITIIGCHEE . circ AK T3 L1 5 8 K
ML EPRTNM ) SHFIBA I 245 5 IEAR G,
I HJe o A A7 (disease-free survival, DFS)J A7 &
Be IR R AEAA B B A S B HIE Scirc AK T35 it ceRN AL
I HFARAE I P miR- 198 KA HEPIK3R 13834, POl GCHH
HIPIBK/AKTIE Sl %, M2 DNASHIEE H40
FIGCHMAITET:, W circ AKT3H] BER NI 25GC
B VETEIR YT FOAR.

3.2.2 &AW cireRNAs: LiuZE "5l qRT-PCRAGINN 17
BIG CHLLIFIAH . (1) 55 1F 5 4 cire YAP 1R IA /KT,
SE R LW circ YAPIAEGCAL L £k /KT B F KT 55
IEFAL, #— P 5 &K Blcirc YAP1 A 5miR-367-5p4h
A, FEPImiR-367-5pXFp27" ™ (1) N i, M GCA
HIHEEERIZ 28, BLAh, M T8 & Blcirc YAP1FFRIAIGC
SR A AT K HAHMGT BEBIURK, K Bcirc YAP1JRA]
YENGCH] “Biomarker” RFIW 15, RongZs™
i 3 PR BORAT 1061 G C 22 3 1) I 3% FE S gk AT T
circRNATBES 4347, K I circPSMC3/EGCHEF i3
RETRHSA RIS FhA 8@ A 91E B2
T B R A SE G S cirePSMC338 i ceRN AL
HI ftmiR-296-5p>K_EIRAPTENKI %, MmiN#HIGCH)
HEFE AR, B S0 TR IE SEcire-PSMC3 H] I GC A
KRS, YangZ VR Ml circ-HuRYEGCLH 4RI g
FIE . iR iEcire-HURTE RSN P8 3IHIGCA L
(A, VE# Mg S cire-HuR A 5CNBPAH AR, 01
H5HUREZN 7454, N IHHURKRIAIFMHIGCH i
A KRR ZE. BB, AMURIRATAE I cire RN AsE I fi
A, Fte N T4 kfcircRNAs AR IE B T 2 5 fip
AR B, miR-210& R T, 2RI
I, TR AR A B B R A T LinsE e
ARANG BT HH—Fh & 2N miR-2145 5 47 s )
A HcircRNA, T 2 iR 45 R 5200 46 7772, TIESk
XA B cireRNARNRE AT LSRR 75 20K Bt miR-215f
PO ELE T, B AL B DA XX A M FHIHIGC
YHARIETA T B 1, IXFCR N T A e A Rk 1 AR
PE “miRNAIFLR” BT RIS Acire RN AsFI AR R F
FERE T — 2 HEE.

3.3 45 A W 45 E W (colorectal cancer, CRC) 2 5t -
B WL 2 —, IRk, REWBISITHARS
Bk, (R 3R 45 B s RO AT 5 BT, Rl
TEA R 1R A 3, TS 1252,

3.3.1 & %A #9circRNAs: ZhouZP I 78 & BH, #ECRCAH
ZHcircCAMSAPIFRIA R B, B B#H A

/NS
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{RER, 5. circRNASTE B AR IBOREItHF T =

TR EAFHSE. circCAMSAPIAE R34+ N JERNA,
EmiR-328-5p4i &, LIHE2F1 21k, MIMEBFCRCEH
M e . RERER. ECRCEH AR ML IR G
M EcircCAMSAPIRIEKFTH5, $27RCRCAMIRA
Al REE R AMB K R IE E E T, 25 R k.
PEfRIHE, circPPPIR12AZ 2 —MEL i (colon cancer,
CCO)H R BLI) gt /N B 1A 5 ) A% AE W circ RN AR,
circPPPIRI2ATECCHZ () FRIE W] & B, FE{2ik
CCHN M T . TR IR 2807 I RIE T REEMER.
circPPPIR12AT A — AN TFBUBEHE, W 9whS—Fh)fe
HcircPPP1R12A-73aa, 1% HIEE EEHippo-YAPE 5
HEAEAR A SMS RE AL IR A K AN RS . Yang sVl
T A circ RN AT 51 43 HTIE S cirePTK24ECRCZH 2
IS, JFECRCAIMIMIIG G . 12T R 2 1R K.
HE— BT 7 R BN, circPTK 2 5 I 2R B RR A A7 A5
Ser38. Ser55MISer82BELE &, (R ILE ARIE, N
M/ SEMT, fE3ECRCHEEAIEEFRS. AL, circPTK2A[{E
JNCRCHH WV TE IR YT B R S W bR e 4% (1 v e A
YIbREY). HanZEP W 22 %) circLONP2 (hsa_circ_0008558)
TEREFE M 0 J5 R CR CHLZH DL K % e 35 o7 102 1)
WG EREERERIE, FHSEEANRBUSMHK. HRE
B, circLONP2 A 3455 A& /P CRCAN MR AR 221, 1M #E [
circLONP2 1) [ S A% 7 I W) mT A HAk N A% AR 1042
Z2. circLONP2JE AL T A%, HARIA 32 5w R FUSHY
TEMEYE, PIDDX MRS I 7 2052 4EDGCR8 M Drosha
SEY), Spri-miR-17 BHEAH BAEFH S T A,
FICM i R-17-Sp 2L 25 B4/l A v gt 418 30 e 98 441 B F
iR HARZ M. 1E# N, circLONP2iE L 8 15 miR-17
(I P RN AT AR F) 3% 4%, ZECRC R R FE PR T
REEE R ICIR > 1, TEMPRR 28 L I R R R T
HEEM. CircLONP2R{E NCRCIRST A U5 TR
R T BT R VR YT RS
CircRNASAMYFEIAICR CHIA K R HE g, 761k
JT N 257 T R AE EEAEH. JianZ 70 & BH, has_
circ_0016807]jf it ceRN AL T5 4+ P45 A miR-340, I
WBMILFIRIL, M3k e 40 3 5, I35 35+
SRR 2. 53— W FE4RiE, hsa_circ_0005963 (JFFR
CiRS-122)7F BLyLFI i 24 4H A (1) il s o B 851 3/
AN IR S-1224% 13 45 J 1 R A M, T8 1ok 5 e Pk 4
AmiR-1221M (R FPK M2 IA, I vame g i & b
FIVEAIN 24, X P IE Ik AN AT A0 8] 53715 S AR 11
HUi A HF 70 B i 25 B2k 708 JE . LinZ5™ U 58 R I,
TE YL RN 25 FICR CAH L circ CCDC663KIA LM,
ML) 5 B yb R A8 PIBK KA S I DHXORE R 1L A
K. FIcircCCDCO6 R i 32t e 4 it 43 5 - 410 i
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T2, AT SR AT I 2.

3.3.2 f& & A 9circRNAs: LiE "k BlcircITGAT Mz H
L MErE FRNITGATAECRCH LRI R h B R
W, AEEUE SR circ ITGATERITGAT A fE HECR CAH i
TEARAN S E AT RS, 02 3F bR 7044 o i) AR L A
1R BicircITGATH] 5miR-370-3pilid a4 P45 &, fi
neurofibromin 1A i, 18T HH|Ras(s 518 M A
eI TGATI ok RIEMEE . Lig @ mnd
M FFHEARMRT-PCREI N A MeircDDX177ECRCHA
SUh R T, HRRESKEERE. ke
SRR LR . TNMAOHIE UM <. MG B2
S Hr R e W] REE T 5 miR-21-5p4h & ok RAE A
. GengZ & Hlhsa circ_00093617ECRCZLLFIZH i
N, HARRE (R #ECRCAIMIIGIE . 1T 2L
228, 15 FEMT. [FIR #5034 & Blhsa_circ_000936171]
I 5miR-58238 F 45 S e #EAPC2334, FHWnt/
B-cateninfd 5 i@ I i LA CRCIIEE R Y. 4580
(112, Pan5 98 R BH, circFNDC3BTE 4 [ iRg 21
GURRIE T, BT gmhs—FEi L8 A FicircFNDC3B-
218aa, 1% [ AEL R iSnaill ML FBP1IEIL, 3t
TIAMHEMT, FELIE BRI . R4 K.

3.4 RER BEREAST FEEI TS KT
JR A, GG GRR 4N i JE (esophageal squamous cell
carcinoma, ESCC)FI & I — KK, HHESCCETLH
B LI BB R, A ERE SRR 170% Y, &
R RORF AW IR R, R, KAk,
A AR DA P R A5 1 DX PR o 2850 v, R B e 40
I ASERAS B 2, B2 it 2 Ok oy 1. Bl R
FEITULFR BTN E, HARARANE, MRS
BEEESEAFRAL30%. W FIRIECircRNASTEESCC
HyE A o B A

3.4.1 &H&ktcircRNAs: ciRS-7T1E K —FhZ i
circRNA, 7EZ R fiig 5 R 15 EEAE . L™ R
EESCCHZIMYNIE R ciRS-7H & L, Ha#k
X 5ESCCHEFE ITNM 7 2 1IEAHK. Kaplan-Meier/y
W& R IACiRS-THESCCHEE KM AEF M (overall
survival, OS)RIDFSHE 7. 17 18 S50 1E B ciRS- 7111t
ALYk FImiR-7 1) R I E H, (R FES C CaR i
e, #2781 ciRS-7/miR-7/HOXB13/NF-k B
TEESCCH I EAE FH. A BRI 2, 76 5 — WU 72, Sang
A0 T iR S-7 A7 191 miR-876-5p %5 &7 14, ¢iRS-7
JE I LR FETY it miR-876-5p, JK_IAMAGE-AFKIGRIX,
DUMEHFESCCAN ST . 3EREFIZ 28, HuE "%} 5041
ESCCHZ S HARIT I 1E 7 2H 2 qRT-PCRIN &, KM
circGSK3BAEESCCHI M B3 &Ik Fiffl. circGSK3BIE
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i 5GSK3BEHAEH, T-{B-cateninft 52 GSK3BHER 1L,
MM B-catenin, FHIEHFESCCANBHIFER AR ZE. f5
BRI, EE T FUIESE: SCEAMLL, circGSK3BIIKES:
P, (HBURTE &, T AR EESCCH
WA K KA W R R . Pan i@ il circ RN A
K51 24T, RIEESCCA LU Hhsa_circ 0006948
Fok B, Hod RBTER N AN R SR AR K, [FIET
5 EEE RS RIS RIS S EAH DG, HE— B0 R,
hsa_circ_0006948 1] J& i i3 47 I fifmiR-490-3p, 155
HIEIHMGA2(0 A5 3% FEMT. Shi % Hlhsa
circ_00061687EESCCH 2 [ 4t il 5 rf35) . 2 5, e
HRIE HESCC A Mk 45382 TN M 9 IEAH .
MU 72, hsa_circ_0006168 7] {F A5 I it miR-
10053 mTOREIE i, MIMEIFESCCHYSH . 1T
(E&3
W R B cire RN A1) 73 R IK 1055 e iR TR B

A, SuE "l cire RN AL BARTEAR A &
FEA R IR T 7400 2 RARIB Mcire RN AsFHHT 7
e, K BLEA U K Y SE-150/KY SE-150R4H g
circRNA_1003673 1k i 5 i K. i — Bt 0
circRNA_ 1003677/ ilidceRNA ML HmiR-2175% 4+ 45
G UL ERWnt3FIRIE, HBUEWnt/B-cateninifi i, M
FAAIR T AP e KY SE-150R 4 A (4 TS e v

3.4.2 Mk &L #circRNAs: LiZ" i@ qRT-PCR Y684
BIESCCH LR e Hx B e 55 22U AT Rl &K Feire-
ITCHTERG 2 2 ik B BAR T 55 421, g — 2Dt 5t
KM, circ-ITCHA] 35 4+ P fffmiR-7. miR-214. miR-17
FUFITCHE R IA B, fE#tDvI2E Az Z 5%
fift, ¥ Wnt/B-cateninfs S @B M AIHIESCCI A A |
R, Xing%" % Flcirc-Foxo3fEESCCLHL LRI ff £
WRALERIE, i Fikcirc-Foxo3 Al #1140 s b, {8
AR PRI TEG I EAFFE S T, HLHIHTE 7R, circ-Foxo3
@ T miR-23a/PTENFR K FEHIHE(E . FanZE™
I XS 3BIESCCLH LR JBL ) 1 H 2H 2 AT cireRN AT
FEFIASHT, KIN10454 - iHAT10324 T i circRNAs,
Hr6cireRNASZ I RIR AR qQRT-PCREGIE, 45 5IESE
HHLUE 458 — 80 73534 circRNAs A 7E LK
FAG I F. VI X S0BIES CC R AR I3 5 5015
B FEN MR AT 38 S EExt, K hsa circ 00019467E
ESCCHEH M RIE T . MATETROCHIZE Pk
FHFAUC = 0.894, BUKE N92%, K7 N80%, &
A ML kG M hsa cire 0001946 1]/ N2 WTESCCII 4T
“Biomarker” . Kaplan-Meier/3#T45 R B, {kFKZXhsa
circ_0001946[{IESCCHFHOSH 4. TiJm #H %, /E& L
B AEYE BT E R TIN [hsa_circ_0001946 1] 2
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B4R, %. circRNASIE B AT DR PR H =

WAL 45 A miRNA-7-5p 2 5 & B i AN i A2 2%
(R, (R EARNLHI) 75— 2D 7.
3.5 MRAZIE IFIEIE (pancreatic carcinoma, PC) & —FiAH X}
2 LTI AL F G IR, R R RIBE TR R A BT
A, PCIRIERE B &, L SEEA A7 A E5%.

ChenZs ™l 3t S80I SEcire-A SH2LAE i 545 i
J (pancreatic ductal adenocarcinoma, PDAC)ZH ffd &2 i &
P B mRiE, HRIASHEERIEATNM G
%, ZIRNEDS TR M circ-ASH2L E F ik A FEIMPDACH
HOSHIMAT fE K 2. 1B Ei#iT qRT-PCRAIX
FFER A R R S8 F S cire-A SH2L Al it ce RN A B il
eSS ArmiR-34al) EiNotch1 ik, MRt i
MR 78, HEEE A I A AE . LigsU @i S 51 4 it A
qQRT-PCRAG & Bl circ-PDESATEPCA L fp ik i, 3
BRIk SIS R . TNMA I M AR A R 3 Y0 H
5. VEH HE— LW 7E & Dlcire-PDESA T i it ceRN AL
TS A miR-338, FIMACCIHIZRIE, HHEEMET/
AKTEERKAE 518 % 11 {2 2P CA fR M M B . R 28 A0
EMT. Ub4b, AbATTIE i 30 v 202 1 P Jed 4 i T 7 b
A circ-PDESA 4 N (1 4 Al LA &% if
WAEIR, iR R 5. Lig @i qRT-
PCRAGIIE Scirc-TARSTEPCALL S M H AMib A i 1)
ERIE, HRIEKTF S MERE. FFEEATNMS
B IFEMHZE. fEF B R R Blcirc-IARSIE T A KA
FHE N NI A R AN, S8 4R P miR-122
LASER ho AT 1, MM _E 1 F-acting&ik LMIERE A B2 40
FSAE, FF R RZO-13RIE LA IR Py Bz 200 o [7] f1) 5 2
B, BARINT BN BB, [REMERRES
Fs. XingZ R BIAEPCHLURIZNIE R hcirc-ADAMY
FIETHE, MmiR-217RIEFEAK, —H B EHTNMS HAF
WSS HER DA G, 1EE @ R SL i BRI B cire-
ADAMOBL FRiEkmiR-21745 v] B S5 40 i s 2 K, IF
H I ILEE R B BN, #— Bt iR, cire-
ADAMORERS B IE ce RN AN fitmiR-217, /b Hxf
PRSS31MHIEFH, MITEHERK/VEGFE 5l %, {1
BFPCHEfE. ZhangZ5 ™ Kk Bihsa circ 0016537EPDACH
iRk, B4 ArmiR-377, LIHHOXC6H
Fik, WnfEEPDACHIIGIE. A BB IIAZ, Bk it —Ii
LR, cireRNAs @ 2 Mg EEEH. WongZs™
RPlcircFOXK2/EPDACH 3K IA. CircFOXK2— 51
VE NSy T IR B miR-942, AR bt R I A bR B30 1,
fE#EANK]. GDNFMIPAX6FI1XL; 55— 7 H X 5RNALS
48 HYBX1AIhnRNPKAH FLAEH, 38 5E RINUF2 AN
PDXK#ik, —# ILEE 4 R0 T PCAtf i
K. RS,
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{RER, 5. circRNASTE B AR IBOREItHF T =

3.6 =& 5% JHEEJE (gallbladder cancer, GBC) &5 ML
IRETE b R P e, O R R, ELR R H BRI
PRAERTY. AR AT LA LM R SRR ARYA, (H X i
HIGBCHEFH B Z A 8MGIT 7%, HET R TGBCH
circRNASHITF AN Z, {H 72 7R ZAN.

HuangZ5 ™ 72 E 52 & B, circERBB27EGBCZH 4
ik B, HmEil 5GBCEE TR ZH UM%, b
TR, AFTFmiRNANG4R, 13K IE I circERBB2TE
A e 4, i R PA2GAI A E AL, HIRTIFIA S
PollZ [A]AH LA F R M A DN A H) 2 s FIGB C4H
5. Wang26 S5 i X GB CZH LR AR I )8 55 41 47
HHATRNAF S5 HT, K BlcircFOXP1(hsa_circ_0008234)
TEGBCAH LI FRIE I B, HmaRik 5k g5
TNMZ A KT A R 21EFHK. B 5t BcircFOXPI1
R HER N AGE &8 (P TB P14 A2 2% 31 41 i 55 11
i, EIHPKLRZRIE I 0 58 H AR E M, M2 ik
WarburgX N, SEGBCANMBEIE L. Jbak, M T e
SicircFOXP1 A i g 4R AR FfmiR-370_EIHPKLR 14
1k, R MR I KR SRR

4 518

circRNAsHAFRFEE . dfae. mERTH. 4
ZURE S 1 BN e e VE SRR AR, AR, AR N AR Y
RNAZ G ) — At 730, AR A 5001 e
HE F CAF BB 2 8 5T IR SE. {5 H R circRNAs
A IHIE ce RN AWML 78 miRN A&7 R IEE X —Ih
REAET B, LB I B e Tl R AL AT 1470 %0
AL, R H BRI A5 Dl e S A AT TR AR AT+
AR, AMSIEARR, B =il S0P EARMAYE B
SHRORIIED, cireRNASTERTH A 58 i 12 Wr J il
Ja ) “Biomarker” FUHTEYTHE m g A HEER B 2L 22 1)
YEH.
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Abstract

Methyltransferase-like proteins (METTL) are part of
a large protein family, which is characterized by the
presence of an S-adenosylmethionine (SAM; a common
substrate for methylation reactions) binding domain.
Although members of this protein family have been
shown or predicted as methyltransferases of RNA,
DNA, or proteins, most methyltransferases are still
poorly characterized. Identifying the complexes where
these potential enzymes work can help to understand
their function and substrate specificity. The METTL
protein family is closely related to the occurrence and
development of gastric cancer (GC), and its relationship
with GC is of great importance in the diagnosis, treat-
ment, and prognosis of GC. Here we give a systematic
and comprehensive review of the mechanism of METTL
protein family and its relationship with GC, with an aim
to provide important resources for further research on
these potential new methyltransferases and the diagnosis
and treatment of GC.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B LERIIE IR S5 R AR ST (IS AMEES & 45 #3s. B) H /T A
1k, DNA(H I -5) FEE G A i 8 R K e 381 T
IRUFHIWE T, FF-47 %2 ADNA (Dnmtl. 3af13b), t
%52 WRNA (Dnmt2) F B FEBESY. METTLER [ 55 &
AR NTS AMFRI I BE B T8R4 7 H S AAB . @ 5
TohricsE B KRG T T HeLaZli i P METTLE 4 5K
R A EAE FH AR, RILFZMETTLER (e
MWEEYZANRIEER, TEFEMETTL3. METTLI14
AIMETTL7BTE A ) HoAth 85 1 500 s 52 W R AT =y BLAR T
IR AR AEARD™ R LR EAAMETTLER A KRN
o FAE FARLI DL R P (0 TUAN S0 i DA TE B i (gastric
cancer, GC)H [IAIF 7Lt J2.

1 METTLEBXEEVEES

METTLAS [ 5 I B 54 AT 7ENR L h ) AL RNA
DNABEE A, KR B TRNA T FH AL &1,
1.1 RNAW 4488 METTL3MIMETTL14/#{¢mRNA
M EEmiRNAHN6-H R EH (N6-methyladenosine,
mOA)JE K. H BRI Z, EAMETTL3 R A&, Yals
METTL14— 24 il — N5 ik 2% % FMETTLTB,
W% 58 T IR I TMEMI126A /2 i FE A5 AR (A
YERE . TMEM126AZ £ j& My ¢ Ji7 Ji 5= 5] 25 1 1) 58
b, I D RE A B A LA T B 1, %25 R F ke o T 5
FTRIRR AN Z5 45, Xl 5 Lo A 5 8 1 A LA AT
REMS /R TMETTL7BYEZERIARN A H 3640 H (178 75 Th
fie. METTLS8 W] LATEARSMFI N 40 b i fb RN A 3-
PR M B AT . 40 e il 2k 4- 2 A B 547 o 1
AMETTLSIMAZ B+, A AHENIMETTL8 ¥ RN A&
Sl s A k. TR ERMETTLIA UUFEY
Trna[ S IE4-N(7)-]- F B4 R Wi A AL T 5L WD RATE B
HAERITEO N EAmRNAFIRNA F 1) 7-H 35 S
M SR, AT % H I m6A RNA 3
RS EEMETTL16/F AN 7 S HAth 2 1 5k A 4 3 F &R
HERERETE. B GFP-METTLI16 44k HEAT v )
W, TEARSPRNA R AR N e, e alifh 5 T
SMAPERNA H BB, X RIAMETTL16# 5%
13 ARSI 75 106 75 AR B0,

1.2 DNA W & #4585 i EMETTL4FIRNAI M5 FG1
S e SR, T ELS o g G R HEB B, T
PEHMETTLA ] fEfEDNA R EALT. METTLY /&2 —Fhk
HEAL RS |, J8 TDREVIEE H &L 5, AT L5 4R
HIPS345 4, HEMI{EDN A _L (4 2 JiE R 5ii & A e R
Ak, 5350 00 )R] - S B S DR DRI, w7 DAd
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T ST DN A FF 2 5 7 B 1) 504 ) 4 o A B A% R R
et HET AT LAY TR R 0 R A O O B R 1 ER
I, WFBRIR IS TR AT 1 ke,

1.3 B R As48 METTLOME ER:E A RTi&
(calnexin precursor, CANX)Z [ F{IAH ELAE H, i@l #4717
GFP-METTLO# R IUE, FH44 it G Bl iZs e i 5]
CANX{EAMETTLOMIAH ELAE A 7. CANXTE T
o DX fs P A BB R A VR, 9 LT DME R
BB R AR T B AT s ). B T IX R ELAE
AT AAEMIMETTLO W] G2 —Fh & 5T AN 2 RN A
HLREAS I, JF BT RSB A R A TS SRR 12
Mgt A 7E—i2". BT R WIMETTLIOMMETTL11A 2
1T L R,

2 METTL3-METTLAS S{AHYD FERNGIREREGCH
BVRARHE

mOARE K ILT 201 L0704, & BRIE (A) 2 67 AU
TFRAE R T T B — B, 2 B AR YIRN A
W LA RSB TY. me A AL AE Y P mRNAFIK:
BEAEZMIZRNA (long non-coding RNA, IncRNA)H 5 5 I
[ P9 EAE . MOAIEI 2 =R AL R “B A
7 (FILEES R, fF5WTAP, RBMISAIMETTL3/14/16
&), “TIEEFER” (RNAZS AR AR B M & A 1
Y THIK, f55Y THDF1/2/3%6) 1 “RR B4 (I F L,
HFEALKBHSHIFTO), 1EFHHLE a1 B 1 7. moAH Bk
Folly, 454 B VR0 e O] L 5 2 (R SRRk,
A MG, A BE, 1228, R, MR R AR E
TRIT I A,

METTL3"] 5SMETTL14. WTAPHE—M&E IR
TR, LS ImRN A TMOA R IEAL BT, XA
H AR T IS R RmOoA R 1% 8 (™. METTL3A!
METTL14¥)4 H BB, (EMETTL141)fEAGE
PEELZE E TMETTL3. R M FIMETTL3EMMETTL 14
TEARAN R I AR 55 A 75 1%, METTL3-METTL4
BE N A S S L RE /). METTL3-METTL4K
BRI R A EMETTL3 5SAMEE &, MIMETTL14
G R ISR, DR, S — SRAAMETTL3-
METTLI4E &3\ AR meA L R B 1L 4544
B2, METTL3/EAE AL P2 2% O 1AE ], METTL14MU
R SCHEMETTLIR S5 M /EA. FHIMETTL3-METTL4
AT HImRNA moA &2 FEmRNAZE I, FFIK
mRNAFE M, fE3EmRNA AN AZ 5 H EI 40 5T DL &
H#45-UTR-H EAL I mRNARH RS H 5. s KMETTL3
BUMETTL14 BT 17 2 e s AR 3Rk, N 2 g
PE[HFNanog, F#451 3 ATl 016>, RNA I EE
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Fo I 8 1 1 T miRN AR IA SR 11 2 K 5218, METTL3
F E: L pri-miRNA, ARic e AT TBAHH T IRBIAIN T, Pl
Y AR AL T S 1A 75 30 B A miRINA ) R 2 0,
GC/E Y i 2 WL e, 30 R I A
M, —RAEMERRE ORI, AT, 48
Fe R J@ i R BRI s R 57 1R 7. GCRIRI SR K &
A, ERIRAE KRR —AN B2 P ik R 645 Ji e
LR R T A TR R L R B S 2 B
ZIAHIE R, ISR GCRIE ML 2 LA
KA FT I3RS 22—, FER K 1 78 m] LN G C 2
Wi BT RIS (AW RER 2250 METTL3 A
FHImMOABIAEAE T GCAM T, B EMYMAL &1 (zine
finger MYM-type containing 1, ZMYM1)/&METTL3]
FLIEmOASEFR. METTL3XZMYMI1 mRNA Fm6A &1
REE “PRlas” R A HuRMKE R 5m 7 AR e .
Ak, ZMYM U 24 CtBP/LSD1/CoRESTHE &4k
H I FE-EREE R 37 B, AR b -]
JREALFEF AR, #78 TMETTL 3/ZMYM 1/E-454
B G SR NPIGCH A JEg h KB e VR YT #E 5 18
itshRN AR YLk 7 NGCA I RAGSFIMKN45H (1]
METTL3, RT-qPCRZ Hr F1EE 15 ENZE 73 5l 38 40F T RNA
F-HAmRNAFEE KA 2ok, KIMETTL3
A0 A GSFIMKNASYN L (40 B 3 5, 3B 112
Z&. A, METTL3J8/>GCHHMIH B2 AT B ax Al
i TECaspase-3, XK A MLIE TR HBOE. VLB
REWIMETTL3 S8\ GCYIIE A AK T 53l B 23,
A0 FE AK TR R A0 7K1 BEAI DL A T ¥ 2808 F-p 70S 6K A
Cyclin DIffJZik. 78 TMETTL3) N iH&MH AGC
Y M 3G AUERS, I FEAKTE @R, XK
HAMETTL3 A g /2 1697 NGCRITEAE AR B 5t &k
B, METTL14mRNAYEGCA A b 555 4R L, &
KT 2 BRIG. BERNATTHE A IREMETTLI43R0A
J&, Al E LR GCAIMIAIETE . RIS, 45 Ui
METTL14 ] GEAEGC K A2 R J il R Hh e 2140 FE R,
METTLI14K A - FRENGCIRIR 73 B2 . 1697
7 SR DA B A A SR — AT A A bR T,

3 METTLOBY D FHERMN SR EAEGCPAIHR#HE
METTLY/&P5311— A R % Kl, METTLO M) 4% 44k
FENLZE16p12-13, HIAN NN FRIAA N & T4,
METTLI9mRNA FJF 5 BEHEE282-1130 bphl, Fitidh
HIHK B 849 bp. METTLO#: A FF 41|t 5 B A= AU P53 4R
gy, 5RAMPSIEAJIFEAL S METTLOSE H N
FKMEA, A MEBX, KLATE42-T9R8 5 A B,
B E S, METTLOZ —Fh 28 HILIE RIS, JB T
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mRNARAGIEE
mRNARFH
mRNAZfF

miRNAJRH |

mRNAFE
mRNAF

mR NAFJZE |

mRNAEHE |

1 No-BPEIREPEERE, XPENIBNESEEVWERNG. 4GS A IMHIER, K EF LR R ER.

DRE VI H AL R 5%, SDREV L B A =AH L
PE, T BB AEIPS3 N A 1 X as &, SR A s
Feth, T B R 4 B R R . FE %R
FIVER T, ATREEDNARIS AM L FEFE B CpG 4%
TFER I pramsne ST R IR b, AR RS- F L msng, ek 5
FUDNAH 564, 5 RS IE ) R A,

METTLOZE FIE APS3H — A R Ik I fEGCH L
Him Rk, R IR HAHRRIAIHAEGCH L P EZH R
SRR R IE K ETHEAML BreL, BATTAT AR
METTLO A e b ic s g USE AT VPAS, #Em7S
FITHBH Hens, 5 FHIS W K FA T LR S,

4 METTLI6BISERMHI R BLAEGCOPEVIAR # R

METTLI165& %7€ H 155 —Ff FH B i H (methyladenosine,
mA) H LB, IO AREU6/MEAZ LR
(small nuclear RNA, snRNA)FIEm D57 AH 2 il i Jes 174 5%
W1 (metastasis-associated lung adenocarcinoma transcript
1, MALATDfI AMAT2A mRNA®?". METTLI167£ 45
F ESMETTL33M, (HAA — SR ok, Filan
Rossmann#/t & H [ Sl FaBIZ . SMETTL3-METTL14
HEMAL, £KMETTLIOM Mlm R 5k, —FRAR
FIBEIR AL RS 0 2 FIMETTL16 5 MALAT] RNA =12
s E. AN, REAMETTLI6ISE i B 54 K%
JEAR E 35, (EMETTL3-METTL14E &R 1AL 45
P 5 EEMETTL3 N 56 C CCHIE 5 4 e A A% 4
PE, AT RE T ZAIMY Z A A e RN AR IR € AL
fEMETTL3-METTLI14E AR KL IR N, TIMETTL16
(R AE {8 2R A2 DLSE [ HER N AR A HEAT m AIE 1. (A I,
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JUEMETTL3MMETTL16 AL T I 7T 68 B A AL
I8 R B, H B T I ER (1 A7 B AN AR N AL & 45
FISRIAEAE, SRS 0 2 IR KPP METTLI16
FHEmRNARI3-UTRLL LU6/MEZRNAKIA43H [ mA
B, AT BT AR P S5 BT mRN AR SAN BT 07 55
BFEAC T, X RIWIMETTL16/EmRN AR i PEAET 5
EEZEEH. GBS, —D it TMETTLI6/E
mRNAFT B F2 R T #SMIAE R, EIMETTL167]
DMERTEIR RmAR] “HER” &2 “FRa” . 1ER
mAff) “FEE” | METL16#ESAMAELE N iR FH3EAL
MAT2A mRNA, SEN G TR, SRI5 R AR,
HSAM/K KT, MAT2A mRNA _EMETTL16/ K3 &
PR OR B NS T BT 3. MR AT B 2\ 3
METTLI16[FEEY), €A 135 B A Ny 238 5 7 llg 45 F 35
YE NS AMAK I A B F2 g, TMIMETTL16 24 & i
AT IR ossmanndT 2. MALAT A% HE R R = 02 i A< £
BEAIIE X I METTLI6 /Y. MAT2ALR B (1 &1
(B e R 5 3 B BB S, L2 R — MR
NP R e (hpl), FATHE— P EoR T ERZMETTLI6 mA
JEY). EERE, BFEMETTLI6H AN E R R =
M ITAMAT2AB S, [FIRPKEMETTL16%4 5145
B FIMAT2A 3UTRE LAAEMet 78 A2 (45 1F R i BT $2.
PAHEE T — M, LA MAT2A hpl E[IMETTL16
R TR I A T ET R, fESISAME E T,
METTL16IRGEZE &, IR, BRTF N &S TIRHE.
TESAMBR 26 1F R, METTL16AN A8 Rckh FH 3E AL, 14>
BN HAEhp b 5 B I 1) SR DR B 1 A ) B
B BAE 4518 —METTLI6/Z {57 U6 snRNA H
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BN, © A s T S — R RE,
IS R TR TTSAM A IUBEE R (1) A kA IS AM AR
%?[58-61].

AR, HETAHTFMETTL167EGCH T R %A
A SCHR I RIE, {H S METTL16AH e [ 75 4N i 3 (K]
MAT2AFIMALATI1 &Y IESE 5 GCRIR AL K JEAH .
X Jed 4.2 K e 55 2H 2347 SR 9% ) 5 B PCR -5 Western
blotF AAGM, 45 5 RGCHL FMAT2A mRNAXT
FIAE & TS 1EH B4R, RPIMAT2A/EGCH
Fik LA MALAT12EREGCA S & i 3RIA, N
MALAT 1 R 338 1] G Rt GCA Mg iE . 1T AR
2271, NUMALATUNHE S G CHE R B [ VR T 2558 T
FREP,

5 518

H AT, METTLE A SRS T AMTRARRGHR, B
AR AN | V28R R R Rl (R
52, X TV ZMETTLEH, MAE R ST S S is
PER, ULRCEATHIEY AT 4 RNA, DNABKE (1. %
IR, AERATOE SR, BRMETTL3-14 5 A4, ik
HMETTL7B, METTLSHIMETTL16%% 45 &RNA H 3L 54
Tl fEid 0 JLAEA, FIMETTLZ R % 53 4 1k (38
RO R FH RN AMBIR 7 25 1 15 IR D BERAE,
PR T XNZEE A KR D6, METTLE A XIEXNGC
MR R L — R 70 ke, (R P AL A B, %t
METTLHE A ZKIEFIRNB TR GC TS 2 B A I 1
I AWML E R L

6 SEIW

1 Murray B, Antonyuk SV, Marina A, Van Liempd SM, Lu
SC, Mato JM, Hasnain SS, Rojas AL. Structure and function
study of the complex that synthesizes S-adenosylmethionine.
IUCr] 2014; 1: 240-249 [PMID: 25075345 DOI: 10.1107/
52052252514012585]

2 Chik F, Machnes Z, Szyf M. Synergistic anti-breast cancer
effect of a combined treatment with the methyl donor
S-adenosyl methionine and the DNA methylation inhibitor
5-aza-2'-deoxycytidine. Carcinogenesis 2014; 35: 138-144
[PMID: 23985780 DOI: 10.1093/ carcin/ bgt284]

3 Hashimoto Y, Zumwalt T], Goel A. DNA methylation
patterns as noninvasive biomarkers and targets of epigenetic
therapies in colorectal cancer. Epigenomics 2016; 8: 685-703
[PMID: 27102979 DOI: 10.2217/ epi-2015-0013]

4 Luo WP, Du YF, Huang J, Huang WQ, Xu M, Yan B, Mo
XF, Zhang CX. [Effect of peripheral bloodgenomic DNA
methylation on the relationship between methyl donor status
and risk of breast cancer]. Zhonghua Liu Xing Bing Xue Za
Zhi 2017; 38: 537-541 [PMID: 28468078 DOI: 10.3760/ cma.
jissn.0254-6450.2017.04.025]

5 Zhou KI, Pan T. Structures of the m(6)A Methyltransferase
Complex: Two Subunits with Distinct but Coordinated Roles.
Mol Cell 2016; 63: 183-185 [PMID: 27447983 DOI: 10.1016/
jmolcel.2016.07.005]

Baishidenge  WCJD | https:/ /www.wjgnet.com

432

6

10

11

12

13

14

15

16

17

18

19

20

21

22

Okano M, Xie S, Li E. Cloning and characterization of a family
of novel mammalian DNA (cytosine-5) methyltransferases.
Nat Genet 1998; 19: 219-220 [PMID: 9662389 DOI: 10.1038/890]
Martin GH, Park CY. Meddling with METTLs in Normal and
Leukemia Stem Cells. Cell Stem Cell 2018; 22: 139-141 [PMID:
29395048 DOI: 10.1016/].stem.2018.01.013]

Dorsett M, Westlund B, Schedl T. METT-10, a putative
methyltransferase, inhibits germ cell proliferative fate in
Caenorhabditis elegans. Genetics 2009; 183: 233-247 [PMID:
19596901 DOI: 10.1534 / genetics.109.105270]

Dorsett M, Schedl T. A role for dynein in the inhibition of
germ cell proliferative fate. Mol Cell Biol 2009; 29: 6128-6139
[PMID: 19752194 DOI: 10.1128 / MCB.00815-09]

Wang X, Feng ], Xue Y, Guan Z, Zhang D, Liu Z, Gong Z,
Wang Q, Huang J, Tang C, Zou T, Yin P. Structural basis
of N(6)-adenosine methylation by the METTL3-METTL14
complex. Nature 2016 Jun 23; 534: 575-578 [PMID: 27281194
DOI: 10.1038 /nature18298]

Heyn H, Esteller M. An Adenine Code for DNA: A Second
Life for N6-Methyladenine. Cell 2015; 161: 710-713 [PMID:
25936836 DOI: 10.1016/j.cell.2015.04.021]

van Nuland R, Smits AH, Pallaki P, Jansen PW, Vermeulen
M, Timmers HT. Quantitative dissection and stoichiometry
determination of the human SET1/MLL histone methyltransferase
complexes. Mol Cell Biol 2013; 33: 2067-2077 [PMID: 23508102
DOI: 10.1128/MCB.01742-12]

Ignatova VV, Jansen PWTC, Baltissen MP, Vermeulen
M, Schneider R. The interactome of a family of potential
methyltransferases in Hela cells. Sci Rep 2019; 9: 6584 [PMID:
31036863 DOI: 10.1038/s41598-019-43010-2]

Aoyama T, Yamashita S, Tomita K. Mechanistic insights into
m6A modification of U6 snRNA by human METTL16. Nucleic
Acids Res 2020; 48: 5157-5168 [PMID: 32266935 DOI: 10.1093/
nar/ gkaa227]

Kweon SM, Chen Y, Moon E, Kvederaviciuté K, Klimasauskas S,
Feldman DE. An Adversarial DNA N6-Methyladenine-Sensor
Network Preserves Polycomb Silencing. Mol Cell 2019; 74: 1138-
1147.e6 [PMID: 30982744 DOI: 10.1016/j.molcel.2019.03.018]
Khalili M, Wong R]. Underserved Does Not Mean
Undeserved: Unfurling the HCV Care in the Safety Net. Dig
Dis Sci 2018; 63: 3250-3252 [PMID: 30311153 DOI: 10.1007/
s10620-018-5316-9]

o, R, MROTES, ZRLH, AT, ARl e Mo is
HIITE. | AR5 41% 2010; 26: 127-130

Guan K, Liu X, Li ], Ding Y, Li J, Cui G, Cui X, Sun R.
Expression Status And Prognostic Value Of M6A-associated
Genes in Gastric Cancer. | Cancer 2020; 11: 3027-3040 [PMID:
32226518 DOI: 10.7150/jca.40866]

Deng X, Su R, Weng H, Huang H, Li Z, Chen J. RNA N°-
methyladenosine modification in cancers: current status and
perspectives. Cell Res 2018; 28: 507-517 [PMID: 29686311 DOI:
10.1038/s41422-018-0034-6]

Chen K, Wei Z, Zhang Q, Wu X, Rong R, Lu Z, Su |, de
Magalhaes JP, Rigden DJ, Meng J. WHISTLE: a high-
accuracy map of the human N6-methyladenosine (m6A)
epitranscriptome predicted using a machine learning approach.
Nucleic Acids Res 2019; 47: e41 [PMID: 30993345 DOI: 10.1093/
nar/ gkz074]

Lan Q, Liu PY, Haase ], Bell JL, Hiittelmaier S, Liu T. The
Critical Role of RNA m6A Methylation in Cancer. Cancer Res
2019; 79: 1285-1292 [PMID: 30894375 DOI: 10.1158/0008-5472.
CAN-18-2965]

Zhang C, Fu ], Zhou Y. A Review in Research Progress
Concerning m6A Methylation and Immunoregulation.
Front Immunol 2019; 10: 922 [PMID: 31080453 DOI: 10.3389/
fimmu.2019.00922]

2020-06-08 | Volume 28 | Issue 11 |



23

24

25

26

27

28

29

30

31

32

33

35

36

37

38

J3aishideng®

15, 5 PERBBITFESREN D S ERIE RS RPEVINTRIERE

Liu N, Zhou KI, Parisien M, Dai Q, Diatchenko L, Pan T. N6-
methyladenosine alters RNA structure to regulate binding
of a low-complexity protein. Nucleic Acids Res 2017; 45: 6051-
6063 [PMID: 28334903 DOI: 10.1093/nar/ gkx141]

LuN, Li X, Yu ], Li Y, Wang C, Zhang L, Wang T, Zhong X.
Curcumin Attenuates Lipopolysaccharide-Induced Hepatic
Lipid Metabolism Disorder by Modification of m® A RNA
Methylation in Piglets. Lipids 2018; 53: 53-63 [PMID: 29488640
DOI: 10.1002/1ipd.12023]

Zhou KiI, Parisien M, Dai Q, Liu N, Diatchenko L, Sachleben
JR, Pan T. N(6)-Methyladenosine Modification in a Long
Noncoding RNA Hairpin Predisposes Its Conformation to
Protein Binding. ] Mol Biol 2016; 428: 822-833 [PMID: 26343757
DOI: 10.1016/§.jmb.2015.08.021]

Yang Y, Hsu PJ, Chen YS, Yang YG. Dynamic transcriptomic
m°A decoration: writers, erasers, readers and functions in
RNA metabolism. Cell Res 2018; 28: 616-624 [PMID: 29789545
DOI: 10.1038 /541422-018-0040-8]

Alarcén CR, Goodarzi H, Lee H, Liu X, Tavazoie S, Tavazoie
SF. HNRNPA2B1 Is a Mediator of m(6)A-Dependent Nuclear
RNA Processing Events. Cell 2015; 162: 1299-1308 [PMID:
26321680 DOI: 10.1016/j.cell.2015.08.011]

Cui Q Shi H, Ye P, Li L, Qu Q, Sun G, Sun G, Lu Z, Huang
Y, Yang CG, Riggs AD, He C, Shi Y. m°A RNA Methylation
Regulates the Self-Renewal and Tumorigenesis of Glioblastoma
Stem Cells. Cell Rep 2017; 18: 2622-26 [PMID: 28297667 DOI:
10.1016/j.celrep.2017.02.059]

Wei W, Ji X, Guo X, Ji S. Regulatory Role of N° -methyladenosine
(m® A) Methylation in RNA Processing and Human Diseases.
J Cell Biochem 2017; 118: 2534-2543 [PMID: 28256005 DOI:
10.1002/jcb.25967]

Dai D, Wang H, Zhu L, Jin H, Wang X. N6-methyladenosine
links RNA metabolism to cancer progression. Cell Death Dis
2018; 9: 124 [PMID: 29374143 DOI: 10.1038/541419-017-0129-x]
Liu J, Yue Y, Han D, Wang X, Fu Y, Zhang L, Jia G, Yu M,
Lu Z, Deng X, Dai Q, Chen W, He C. A METTL3-METTL14
complex mediates mammalian nuclear RNA Né6-adenosine
methylation. Nat Chem Biol 2014; 10: 93-95 [PMID: 24316715
DOI: 10.1038 /nchembio.1432]

Mendel M, Chen KM, Homolka D, Gos P, Pandey RR,
McCarthy AA, Pillai RS. Methylation of Structured RNA by
the m°A Writer METTL16 Is Essential for Mouse Embryonic
Development. Mol Cell 2018; 71: 986-1000.e11 [PMID: 30197299
DOI: 10.1016/j.molcel.2018.08.004]

Sui X, HuY, Ren C, Cao Q, Zhou S, Cao Y, Li M, Shu W, Huo
R. METTL3-mediated m6A is required for murine oocyte
maturation and maternal-to-zygotic transition. Cell Cycle 2020; 19:
391-404 [PMID: 31916488 DOI: 10.1080/15384101.2019.1711324]
Bedi RK, Huang D, Eberle SA, Wiedmer L, Sledz P, Caflisch
A. Small-Molecule Inhibitors of METTL3, the Major Human
Epitranscriptomic Writer. Chem Med Chem 2020; 15: 744-748
[PMID: 32159918 DOI: 10.1002/ cmdc.202000011]

Wang P, Doxtader KA, Nam Y. Structural Basis for Cooperative
Function of Mettl3 and Mettl14 Methyltransferases. Mol
Cell 2016; 63: 306-317 [PMID: 27373337 DOI: 10.1016/
j-molcel.2016.05.041]

Huang J, Dong X, Gong Z, Qin LY, Yang S, Zhu YL, Wang
X, Zhang D, Zou T, Yin P, Tang C. Solution structure of
the RNA recognition domain of METTL3-METTL14 N'-
methyladenosine methyltransferase. Protein Cell 2019; 10: 272-
284 [PMID: 29542011 DOI: 10.1007/513238-018-0518-7]

Lin S, Choe J, Du P, Triboulet R, Gregory RI. The m(6)A
Methyltransferase METTL3 Promotes Translation in Human
Cancer Cells. Mol Cell 2016; 62: 335-345 [PMID: 27117702 DOI:
10.1016/j.molcel.2016.03.021]

Du M, Zhang Y, Mao Y, Mou J, Zhao ], Xue Q, Wang D,

WCJD | https://www.wjgnet.com

39

40

41

42

43

45

46

47

48

49

Huang J, Gao S, Gao Y. MiR-33a suppresses proliferation of
NSCLC cells via targeting METTL3 mRNA. Biochem Biophys
Res Commun 2017; 482: 582-589 [PMID: 27856248 DOI:
10.1016/j.bbrc.2016.11.077]

Yue B, Song C, Yang L, Cui R, Cheng X, Zhang Z, Zhao G.
METTL3-mediated N6-methyladenosine modification is
critical for epithelial-mesenchymal transition and metastasis
of gastric cancer. Mol Cancer 2019; 18: 142 [PMID: 31607270
DOI: 10.1186/ s12943-019-1065-4]

Taketo K, Konno M, Asai A, Koseki J, Toratani M, Satoh T,
Doki Y, Mori M, Ishii H, Ogawa K. The epitranscriptome
m6A writer METTL3 promotes chemo- and radioresistance
in pancreatic cancer cells. Int ] Oncol 2018; 52: 621-629 [PMID:
29345285 DOI: 10.3892/ij0.2017.4219]

Visvanathan A, Patil V, Arora A, Hegde AS, Arivazhagan
A, Santosh V, Somasundaram K. Essential role of METTL3-
mediated m°A modification in glioma stem-like cells
maintenance and radioresistance. Oncogene 2018; 37: 522-533
[PMID: 28991227 DOI: 10.1038/ onc.2017.351]

Cai X, Wang X, Cao C, Gao Y, Zhang S, Yang Z, Liu Y, Zhang X,
Zhang W, Ye L. HBXIP-elevated methyltransferase METTL3
promotes the progression of breast cancer via inhibiting
tumor suppressor let-7g. Cancer Lett 2018; 415: 11-19 [PMID:
29174803 DOI: 10.1016/j.canlet.2017.11.018]

Barbieri I, Tzelepis K, Pandolfini L, Shi ], Millan-Zambrano
G, Robson SC, Aspris D, Migliori V, Bannister AJ, Han N, De
Braekeleer E, Ponstingl H, Hendrick A, Vakoc CR, Vassiliou
GS, Kouzarides T. Promoter-bound METTL3 maintains
myeloid leukaemia by m°A-dependent translation control.
Nature 2017; 552: 126-131 [PMID: 29186125 DOI: 10.1038/
nature24678)

Li X, Tang J, Huang W, Wang F, Li P, Qin C, Qin Z, Zou Q,
Wei ], Hua L, Yang H, Wang Z. The M6A methyltransferase
METTL3: acting as a tumor suppressor in renal cell
carcinoma. Oncotarget 2017; 8: 96103-96116 [PMID: 29221190
DOI: 10.18632/ oncotarget.21726]

HuY, LiY, Huang Y, Jin Z, Wang C, Wang H, Xu J. METTL3
regulates the malignancy of cervical cancer via post-
transcriptional regulation of RAB2B. Eur | Pharmacol 2020; 879:
173134 [PMID: 32339511 DOI: 10.1016/j.ejphar.2020.173134]
Vu LP, Pickering BF, Cheng Y, Zaccara S, Nguyen D, Minuesa
G, Chou T, Chow A, Saletore Y, MacKay M, Schulman J,
Famulare C, Patel M, Klimek VM, Garrett-Bakelman FE,
Melnick A, Carroll M, Mason CE, Jaffrey SR, Kharas MG.
The N’-methyladenosine (m°A)-forming enzyme METTL3
controls myeloid differentiation of normal hematopoietic and
leukemia cells. Nat Med 2017; 23: 1369-1376 [PMID: 28920958
DOI: 10.1038/nm.4416]

Ma JZ, Yang F, Zhou CC, Liu F, Yuan JH, Wang F, Wang
TT, Xu QG, Zhou WP, Sun SH. METTL14 suppresses
the metastatic potential of hepatocellular carcinoma by
modulating N6 -methyladenosine-dependent primary
MicroRNA processing. Hepatology 2017; 65: 529-543 [PMID:
27774652 DOI: 10.1002/ hep.28885]

Weng H, Huang H, Wu H, Qin X, Zhao BS, Dong L, Shi H,
Skibbe ], Shen C, Hu C, Sheng Y, Wang Y, Wunderlich M,
Zhang B, Dore LC, Su R, Deng X, Ferchen K, Li C, Sun M, Lu
Z, Jiang X, Marcucci G, Mulloy JC, Yang J, Qian Z, Wei M, He
C, Chen J. METTL14 Inhibits Hematopoietic Stem/Progenitor
Differentiation and Promotes Leukemogenesis via mRNA
m°A Modification. Cell Stem Cell 2018; 22: 191-205.e9 [PMID:
29290617 DOI: 10.1016/j.stem.2017.11.016]

Hamey JJ, Wienert B, Quinlan KGR, Wilkins MR. METTL21B
Is a Novel Human Lysine Methyltransferase of Translation
Elongation Factor 1A: Discovery by CRISPR/Cas9 Knockout.
Mol Cell Proteomics 2017; 16: 2229-2242 [PMID: 29290617 DOI:

2020-06-08 | Volume 28 | Issue 11 |



50

51

52

53

55

56

ISSN

10.1016/j.stem.2017.11.016]

Shima H, Matsumoto M, Ishigami Y, Ebina M, Muto
A, Sato Y, Kumagai S, Ochiai K, Suzuki T, Igarashi K.
S-Adenosylmethionine Synthesis Is Regulated by Selective N'-
Adenosine Methylation and mRNA Degradation Involving
METTL16 and YTHDCI. Cell Rep 2017; 21: 3354-3363 [PMID:
29262316 DOI: 10.1016/j.celrep.2017.11.092]

Ruszkowska A, Ruszkowski M, Dauter Z, Brown JA.
Structural insights into the RNA methyltransferase domain
of METTLI16. Sci Rep 2018; 8: 5311 [PMID: 29593291 DOI:
10.1038/541598-018-23608-8]

Dorsett M,Westlund B,Schedl T.Mett-10, a putative
methyltransferase, inhibits germ cell proliferative fate in
caenorhabditis elegans. Genetics 2009;183(1), 233-47 [PMID:
19596901 DOI: 10.1534 / genetics.109.105270]

Wen], Lv R, Ma H, Shen H, He C, Wang J, Jiao F, Liu H, Yang
P, Tan L, Lan F, Shi YG, He C, Shi Y, Diao J. Zc3h13 Regulates
Nuclear RNA m°A Methylation and Mouse Embryonic Stem
Cell Self-Renewal. Mol Cell 2018; 69: 1028-1038.e6 [PMID:
29547716 DOI: 10.1016/j.molcel.2018.02.015]

Brown JA, Kinzig CG, DeGregorio SJ, Steitz JA. Methyltransferase-
like protein 16 binds the 3-terminal triple helix of MALAT]I long
noncoding RNA. Proc Natl Acad Sci USA 2016; 113: 14013-14018
[PMID: 27872311 DOI: 10.1073/pnas.1614759113]

Brown JA, Valenstein ML, Yario TA, Tycowski KT, Steitz JA.
Formation of triple-helical structures by the 3’-end sequences
of MALAT1 and MEN noncoding RNAs. Proc Natl Acad Sci
USA 2012; 109: 19202-19207 [PMID: 23129630 DOL: 10.1073/
Ppnas.1217338109]

Pendleton KE, Chen B, Liu K, Hunter OV, Xie Y, Tu BP,

1009-3079 (print) ISSN 2219-2859 (online)

All rights reserved.

J3aishideng®

57

58

59

60

61

1B 5 PERBBFESREND S ERE RS REPenRER

Conrad NK. The U6 snRNA m°A Methyltransferase METTL16
Regulates SAM Synthetase Intron Retention. Cell 2017; 169:
824-835.e14 [PMID: 28525753 DOI: 10.1016/j.cell.2017.05.003]
Shimazu T, Barjau J, Sohtome Y, Sodeoka M, Shinkai Y.
Selenium-based S-adenosylmethionine analog reveals the
mammalian seven-beta-strand methyltransferase METTL10
to be an EF1A1 lysine methyltransferase. PLoS One 2014; 9:
€105394 [PMID: 25144183 DOI: 10.1371/journal.pone.0105394]
Brannan KW, Jin W, Huelga SC, Banks CA, Gilmore JM,
Florens L, Washburn MP, Van Nostrand EL, Pratt GA,
Schwinn MK, Daniels DL, Yeo GW. SONAR Discovers RNA-
Binding Proteins from Analysis of Large-Scale Protein-Protein
Interactomes. Mol Cell 2016; 64: 282-293 [PMID: 27720645 DOI:
10.1016/j.molcel.2016.09.003]

Martinez-Chantar ML, Latasa MU, Varela-Rey M, Lu SC, Garcia-
Trevijano ER, Mato JM, Avila MA. L-methionine availability
regulates expression of the methionine adenosyltransferase 2A gene
in human hepatocarcinoma cells: role of S-adenosylmethionine.
J Biol Chem 2003; 278: 19885-19890 [PMID: 12660248 DOI:
10.1074/jbc.M211554200]

Warda AS, Kretschmer J, Hackert P, Lenz C, Urlaub H,
Hobartner C, Sloan KE, Bohnsack MT. Human METTL16 is a
N°-methyladenosine (m°A) methyltransferase that targets pre-
mRNAs and various non-coding RNAs. EMBO Rep 2017; 18:
2004-2014 [PMID: 29051200 DOI: 10.15252/ embr.201744940]
Doxtader KA, Wang P, Scarborough AM, Seo D, Conrad
NK, Nam Y. Structural Basis for Regulation of METTL16,
an S-Adenosylmethionine Homeostasis Factor. Mol Cell
2018; 71: 1001-1011.e4 [PMID: 30197297 DOI: 10.1016/
jmolcel.2018.07.025]

gt key FIE G 2] ke

DOLI: 10.11569  © 2020 Baishideng Publishing Group Inc.

L4 iﬁaE\ o

(REATBWZ L) AFABKEE

ATIR ATERA WP gmidi)” 09355071k, B RLSCH s B TR A0 207 g 5 HE . S8 B 4 AT IR 4F R R I
KBTS T 75 B, HAESCA S AL by 48 S s e, SChmsfEE k4, MIFTAE “Pangs” 4 FATE
FRD S 7 IR SR A S| RSO IR IR, IAEZR IR A AR A EATERD S S AR R e, AN oo PCRITVE
BB T, SR 51 IESCRUARR, F 5 1E SCIRS A8 R, AR sizas 7 i0: W SCHRI8]. BT 51 23 SCHR 425 LA 2-34F SCIE,
PubMed, (' ERHESCATHERTY A b osCiz IR TIE B a0 ORI 2 ARSI g, a8 H N R 51 H -5 H s
BRI P9 A R R SR SR, B TS A\ TE A A% & (http://www.wjgnet.com/1009-3079/index.jsp) f World Journal of
Gastroenterology (http://www.wjgnet.com/1007-9327/index jsp). #AT: )75, fEH FIH AMAEH). SCE, T4, 4, &, #il-1E7T,
PMID%i 5 ; Fif: 75, fEE (P HA), 154, IR, MUK, Bk, Bk, 4, B-1E 7.

WCJD | https://www.wjgnet.com

2020-06-08 | Volume 28 | Issue 11 |



AV 535 v s 5

TE£53878: https:/ /www .baishideng.com

DOI: 10.11569/wcjd.v28.i111.435

R )BT 20208056/58H; 28(11): 435-442

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

Lk 2738 REVIEW

et KipENERERXEZARER

ZH A, 15, SiTshE

FWA, WiE, WM, & FARKFRFEFEN YR ER T B
[E 457 # Ak KL 430022

ZUR, BRE TEMSTRBT RN SR RS IHIAT.
ESWME: BXIRRNFESE LIS, No. 31770983,

e R A: SRR Z IR STRIETO; (AR SR

iﬂm‘-‘i‘ SEERRE, 2%, 430022, AR RN DNXERRAE 1277
S, PR AZ BT EZREWEIDIERTIEESSH. desheng.hu@

hust.edu.cn

WHSEIHE: 2020-01-17
EOBHs: 2020-02-19
BESEHR: 2020-05-14
ELRHHAREIRE: 2020-06-08

Angiogenesis-promoting factors in
colorectal cancer

Ming-Yue Li, Heng Fan, De-Sheng Hu

Ming-Yue Li, Heng Fan, De-Sheng Hu, Department of
Integrated Traditional Chinese and Western Medicine, Union Hospital,
Tongji Medical College, Huazhong University of Science and
Technology, Wuhan 430022, Hubei Province, China

Supported by: National Natural Science Foundation of China, No.
31770983.

Corresponding author: De-Sheng Hu, Professor, Department
of Integrated Traditional Chinese and Western Medicine, Union
Hospital, Tongji Medical College, Huazhong University of Science
and Technology, No. 1277, Jiefang Road, Hanjiang District, Wuhan
430022, Hubei Province, China. desheng.hu@hust.edu.cn

Received: 2020-01-17
Revised: 2020-02-19
Accepted: 2020-05-14
Published online: 2020-06-08

Abstract
Colorectal cancer (CRC) is one of the common malignant
tumors, accounting for about 10% and 9.4% of malignancies
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in males and females, respectively. The number of patients
who die from CRC reaches 700000 each year. In addition,
there are about 1.4 million new patients every year.
Angiogenesis is involved in a variety of physiological and
pathological processes and is an important pathological
marker for many diseases such as tumor, ischemia,
atherosclerosis, inflammation, wound healing, and tissue
regeneration. Angiogenesis plays a crucial role in the
occurrence, development, and metastasis of CRC. In
this review, we summarize our current knowledge of
tumor-associated angiogenesis, the factors that promote
angiogenesis in CRC, and future directions in this field,
with an aim to provide a theoretical basis for better

understanding the role of angiogenesis in the pathogenesis
of CRC.
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Mo 2L, IS0 N R 2075 DU s O 2, iTF8
AR AM 5T, A0 4 5 T g 200 B, A BT 38 B 0 A
EAFUAE K, TERCE IR, TS5 JE) B 20 M A ] i 8 2544,
I A 5 iR A K 2 8] 1) 96 & i Hanahan 251
1971V A, A AR KIAR1-3 mm/E, HAE
IR S Wt =R I APR o i % sl A=A i )
AR 5E TR, JFai Y, CLORIEMIEH 20 IR
WA, BULLLE BRI R T n] A R IR YT MR I
it 7Eid LIE40F T, KEM AR 17 . (H24
T 22 AT 2 MR LIS AR R P A A 1R
AASASE F B b e 1078 A S 24 4 T3 2SO YE 97 I e
IR, TER 2B L N L2k eA 15 4 231 25 Bk
F LR 2R A e R FERAAR AR iR I e A i
[FE 52 1 [ AR A7 ) 3575 PR ISR RV E L, AT —Fpahas
PR, — B FP AT, MU I S i BRI
WE. IEFRATA 2 AR A s A R Y, @i BB
B 5 R I 4 2 A2 K [HF-(vascular endothelial
growth factor, VEGF)Zik i, MR ML IR R,
FEAFE A A A AR A R S R
FAHEER (A B nTVA A AN R 2, S A
Sk, FHIMH 78 R B R A &g (bone morphogenetic
proteins, BMPs). 7% [A] 73 miRNAsHI A 40X
U 2 15 8 I 3T 26 R A, A S gt K e ot
ERTEAH R B A — 2R,
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1 EKEFE

M MRATAAE KR FD (platelet-derived growth factor-D,
PDGF-D){E MR ) K AR K Je R PE B AR, Wik
B, 7645 B e tF, PDGF-DFRIA L i3 5 I AR 6145
fERIEMDE, (Rt A& BRI E £ k. thAk,
PDGF-DJifiid Notch1 Al Twist1 {5 538 B2k g _F 2
Y1 i e 18] 7 R A %ALY VEGF 5 VEGF2AA(VEGF
receptor, VEGFR) & I & A= s BN 2=, DUt
— PR VEGRIG N JRAGTTA. VEGFH P73 WA R 1%
VEGF 2 —Fh v [ 1M 55 4 R 7, nlg PR e+
P4 U BRI Y B, W] S BUMAE BT A, fRFCRCAT
BEFH AT RS, 5 A A KR F(insulin-like growth
factor, IGFs), 7ECRCZLZ NIGF-IFIGE-IT 2% /K -1 &
FHen. IGF-DRIE T AT, mT k2 Mg g, 40 b 4
Mo TP Hakam&5" 9 98 &K IR, IGE-IF] 5 S VEGF4:
Ji%, fR#FCRCILE LK. Ffif5, Reinmuth5 i FEIEL,
PHISTIGF-15Z 14 AT 1] CRCAE A I 45 A2 .

2 MHEERF
RIES T K (interleukin, TL) 8)& T-CXCH A, HAT
FE MEIERRFHIELR (Glu-Leu-Arg). XfHCT116#1Caco2
K Ve 20 B AR 0 R I, 3 SR T L -8 T {1 g o 4 i 3
B FERS VLR M AR, BT By D ) A,
XAk NIL-83: R 1)/ AL AL R BN, 1L-8 R &) G i
FESTM, 33 5 HAZARCXCR1. CXCE21E I I 28 i
N, AEHEL-8:FE RN CRCH R AR K M. B Wang
SR ST S, ph R R R ) 18 78 5 40 A 3 s 7= A )
IL-8 A7 5 N A R LA P R 44 e ) B8 G R A T A
B IR IR 4R AR K. Kuniyasus! B 78 & B K
J¥ e A 53 P PRI TL -1 5 RT BEsdc 0l p2 1 Waf . Bax, Fif
YA IERE. iR RIVEGFIERIA, fEHEAK T
TR A T 51 55 R B 3G A LB A i 4 7
MR A, [FIRS, AT 51 IR (prostanoid, PG) E245 & H %%
AR S R A PR 386 5 A LT A DT £ 3 fe
A K. Dufour 5" i 78 & IR, PGE2H] 3@ iFmTORC 1/
FCRCANMAE K LA K VEGFERIA, (2 i fiveg I 5B 2.
SRS AR R LA A ) R BRI 3R, R 5
“F(hypoxia-inducible factors, HIFs) K EAEIX —id FEH &
5 H FAE . Yoshimura 5! @ 4G I PR B FE AR
HIFIURTHIF2 (A T RHE . Ui % . R
1EIE-2 (cyclooxygenase-2, COX-2)HFifi Vi & Tiljm, KIN
HIF27E e L8 A2 e R A5 FEAE A, 1 HHIFTFIHIF2
M2 & RIS B e i fe 5 TS % DA 5. TR,
JrRg 4 A AF BB L N NotehfE 5B BRI, Orail ik
Tt 5, 183 SOCE/NFATC3 415 g 17 £ 1 5 A 2.
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5 Ah R 8L, CRCHRE LRI A K A I B A= = 22
A PIMIERAETE R COXTEFPGH IR L ANOTE 3
BEP. COXZPGES MIIRIHERE. COX5 ACOX-1.
COX-22, COX-17EZ P2 fig Hr 4 R 3R, HEFE4T
Ihfg; COX-2m HAEK AT RIER T LA & 3h 7
FHSE A, fERURE SCRCHPCOX-2n[ i@t FiHPGES]
RS HTAE, IR R, S IEsE™, 78
ACRCH %7 4 J& & [ (matrix metalloproteinase, MMP)
1, MMP-2, MMP-3, MMP-7, MMP-9, MMP-133iA T} 5.
MMPsj& T8 N IKEE SR, H T O R INZ) 16Fh 25141828
LIFIMMPY, K ZEMMP AT B, E41H4 M
b Sy SN G Al TR e i 87 N Y NI i eia i b
AN RN, Bl BRI IR, iR P I P R 4 i
AR N AR 2 2L 1R B B 5 T8 OB I B4R L. 5 HoAth
MMPA A, MMP-12[#]315 5 CRCEF FF1E 3 IEAH K,
A G5 H6F I A A R ARG, B TR O
JRAR 5+ EMM P 551 BT S5 8 2%, R AETTT
SR PRAR G o oA e FiE K i SR 7 (0479 ),

A2 B & (angiopoietin, Ang)/& IS P &7 40 ffd
FR 7). Ang-1F1Ang-2 R[S 5 P4 57 41 s 44 52
A Tie-245 G115 P R 40 A 8 M B SO BiF FEAiE sz,
FEHT29% 40 fd 5 HE A ERUS, Ang-11Ang-2583% I
V5 A& Ang-27E 8T A2 I8 IR Jl o R 45 5 Dy B A 4R
FARO. Ang-1 A S 184 o ifi e e 4 RN B v B v
B AR s e M, F0HI I AR R AH R, Ang-2 AT BEER Y
B AL RIS E P, RN I AR BT GG R, 51 RN B
YN PRI 225354, W AR 34 e 5 A 7.

—4H A & (nitric oxide, NO)AJ B =FF A A —4A 4k
B4 K (nitric oxide synthase, NOS) 5, Hrp L& 41 ik
PEFILFHZE RN FZNOS, & Bl 7K SFNO; T 98 5E 1] 15
S5 S — AR A 5 (induciblenitric oxide synthase,
INOS)#IE, P AE RRS: R ENOPY, AHSCHF 71 R R, CRC
HZPINOSH AMZE K RIE EiR, 5VEGFRIA LAY
11855 i (microvessel density, MVD) IEAH 5,

L E MY (peroxiredoxin 1, Prdx1)JE TPrdxSH
WAL, 2 57 40 A S A% T AN gE R oAk, B SR
52, Prdx1 A {fE#EMMP-2. MMP-9LL }2 VEGFA[K)Fik,
SEITHT29%0 40 MIE AR 2868 71, ik N5 ik A R 4
J it B AR, SR BERE3FESZ (1 (chitinase 3-like 1,
CHBLDE TRZ IR, BATFLUCN, MiECHIZLL
KV T e A W SR fieh g s S AN R I B 2 hR &L fECRC
WFFCH, CHI3LA A (e Bk 4 M b A . - 5ot 40 Py S 42
M AP i BEDH X328 TDEAHS R, W] 5B-i%
WEAM AR, S VEGFATER KPRk i, 12k
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CRCIUMAE TR, HFEIEK -5 ANCRCH FIf L %
FERN R AN RIS IEAH P, 4141 A RS /& — i)
PR R B I, T 4 iR P R 20T o P B i A e g 42
72, fEHCT116 3 Mt/ R A VR O RFSTE i
FIF sn0503 1] 52 325 Pt FrfIRg 42 2 R Py oz 4 i 6 4
(TR R, 4 o s AR B A 2002 COX A PG A= T B 1
PRI, PIARHEAEAE DU ™= AE, CRCHH AR H 41 i o
IR A20 05 B 5 U A 2 B ATV E GFRIA 1IEAH 9.
p38/MAPK A Pl 25 ik 1t 12 ik M2 15 i 40 e Bl A4 A
e LA A A 3 et o,

R BB R F-o 5 5 il T HiPDKIERIA
FIBEER 1k, 2 HEVEGFR2 5 10 A iP5 R hiAA
#E F1S24 (ribosomal protein S24, RPS24)ifid R PS24c/
MVIH/PGK & E #ECRCILE A . wish HEE
2 (prokineticin 2, PROK2)/&4ERFH AL 4R A Al 5K
BER S, KurebayashiZE il id £l CRCANIE & h
PROK2FEIEIKF, HEPROK2FE R s AL 1A 40 Ml &
i, SIRNARE e 2 iRl il 2 . AN TR ERIAPROK2
YA R, PROK2HE RIFE YL 20 1058 i A S g A= 1 B 8 1k
B0, siRN AT g A=A il 8 A sl . =] 98
SRR ASIXITEZ MR b Rk, SR i A K s
e, Xu& P 9T BoR, Six B MAPKIS 5843,
VVEGF, Jll¥E me i iRy e v Sy A 1 B
¥, SRR S ENEANAR, M (2 R ) A K
. GabsFKIEE & —RmERTFHLAEA. fECRC
1, Gab2i@ it FIMEK/ERK/c-Mycig& 2/ S VEGR#E
ik, (R AR R i AR . N C D24 e — Rl EL
BT R TOR IV L4022 1, Wang 25 @it/ HrcRCH
CD241)3RIEE 5SM VDI R, Fdid i HCD240TER
FR, KINCD24 A HspoO i 7 i F CRC M Hi A,
FERIBOES TAT3E 5B FVEGF KR IA. MR
FVEREEE A 9J&8 T UEgR 7 0% 2 H (pregnancy-specific
glycoprotein, PSG)Z ji%. YangZ: il i Al CRC £ 3 K fek
RN HE A MIHEPSGIZKI-, 73 HTPSGI/KF-5MVDAH A,
FEm A S I EOR, R TG #PSGOTH
H5ARTUGE KMVDIEAR, [FFPSGY 5SMAD4E A
EW, SRR A A SRR I 3RIE. ANUTP14afE:
CRCHHHH_LiFPDGFARI A58, DickkopfAHo%
HEER NS A mRIA & E, Lo
T2 Y VEGF/VEGFRIS AR RN A A= B, SEAMB ]
Tk o e 200 B 5 SRR A LA S 3 1 W A g =R
BCRCIE A ™. GEATGNAIEIT %A F«B
(nuclear factor kappa-B, NF-«B){f#fi 1)K FCXCLI,
CXCL2FICXCLAZRIE KTt g A= KA if g A ™.

T N PR & A 3R AIRN AR 25 #8(RPM,
RPM2, RPM3). CRCIJIILAE A Al e 77 S ATt i A A= Bl
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29I BUR M I VEGF [ B R0 e . TR A HLE 1)
AR BT DL VEGFI A B KR e R0, i CRC
0 0055 A R 1 R L e A 2B R 2 M R HTER. G
PRI 120 7] 38 i 75 S 02 148 AR B ANV EGE,
IL-8FICOX-2HT4 P GE2 R IE A 434k, BEIEPI3K/
AKt-NF-«xBfE 5 2%, 153G 5mCRCHH M (1432 3l 14 F
753 b R A B e 1) BT 40 B b, GER FLBIR 324120
CRCALLIHEAGHE R (A 3RIE B AR, RIVEEAZRE A
B O R R AR A G U F R F. CRCZHZR ]
VEVERZ B R AR Rk B R T, (RN AR R
A ORI R AR RIS SCRCEG AR R AR, milk A
PR PEARZ AR A RO B )5 G2/MYH i B . PR
FHAMHICRCAN MG FE, 18 A= sk DU, T2 Gl Bk e
1 5 ) SRR B 1 245 ) 34 08 e 0 I AR i IR e
PI3K/AKT/mTORAE 51 % 55 £ -5 ried AH 5¢ 1Y) = W 4t i
kAR k5 B e i A K
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Abstract

BACKGROUND

With the changes of dietary structure and lifestyles, the
incidence of chronic constipation is gradually increasing.
Sleep disorders increase gastrointestinal symptoms and
are a risk factor for anxiety and depression. The purpose
of this study was to explore the influence of sleep

Baishidenge  WCJD | https:/ /www.wjgnet.com

disorders on anxiety and depression and quality of life
in elderly patients with chronic functional constipation,
so as to provide an objective basis for the treatment of
elderly patients with chronic functional constipation.

AlM

To investigate the effects of sleep disorders on anxiety
and depression and quality of life in elderly patients with
chronic functional constipation.

METHODS

A total of 126 elderly patients with chronic functional
constipation admitted to our hospital from March 2017 to
September 2019 were selected as the study subjects. They
were divided into a sleep disorder group and a normal
sleep group according to whether they had a sleep
disorder. All patients underwent assessments using the
constipation scoring system (CSS), patient assessment of
constipation-symptoms (PAS-SYM) questionnaire, sleep
quality assessment, self-rating anxiety scale (SAS), self-
rating depression scale (SDS), and a quality of life scale.

RESULTS

In the sleep disorder group, the CSS score was 19.63
3.36, the PAS-SYM score was 1.59 + 0.52, the SAS score
was 58.92 + 6.72, and the SDS score was 57.74 + 6.38, all of
which were significantly higher than those of the normal
sleep group (P < 0.05). The scores of social function,
emotional score, physical role, physical health, mental
health, and total health in the sleep disorder group were
71.56 + 3.38, 75.89 + 2.95, 76.86 + 2.92, 80.25 * 3.35, 78.36
+ 3.65, and 76.19 + 2.56, respectively, all of which were
significantly lower than those of the normal sleep group
(P < 0.05). CSS scores, PAS-SYM scores, and total scores
were positively correlated with SAS and SDS scores (P
< 0.05). The scores of the six dimensions in SF-36 were
negatively correlated with SAS and SDS scores (P < 0.05).

2020-06-08 | Volume 28 | Issue 11 |



T3S, 5. ERESNEFIE M IaBIEE R BENE SRENIT DT

CONCLUSION

Sleep disorders, anxiety, and depression may be
important factors affecting the clinical symptoms and
quality of life of elderly patients with chronic functional
constipation.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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+8.6%; AR RE2-84F, “F-3515.34F + 1.64F; 2MEHR IE
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Abstract

BACKGROUND

Patients with pulmonary tuberculosis and constipation
often suffer from psychological trauma and psychological
discrimination from social members. Mental resilience
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is the ability of an individual to deal with difficulties in
a positive way. Social support should have a protective
effect on the psychology of patients. Self-efficacy reflects
a belief that individuals can take appropriate action to
meet challenges. In this study, post-traumatic growth,
psychological resilience, self-efficacy, and social support
of patients with pulmonary tuberculosis and constipation
were investigated and analyzed to provide an objective
basis for better clinical active intervention measures.

Alm

To study the relationship of posttraumatic growth with
mental resilience, social support, and self-efficacy in
patients with pulmonary tuberculosis and constipation.

METHODS

Patients with pulmonary tuberculosis and constipation
who were admitted to the Department of Infectious
Diseases, Yiwu Central Hospital, Zhejiang Province from
February 2018 to December 2019 were selected as the
study subjects by convenient sampling method. Post-
traumatic growth inventory (PTGI), mental resilience
inventory (CD-RISC), perceived social support inventory
(PSSS), and general self-efficacy inventory (GSES) were
used for the analysis.

RESULTS

In this study, the PTGI score of the patients was 55.89
11.24, and the PTGI score was = 57 in 65 patients, with
a positive rate of 60.19%. The patients” CD-RISC score
was 63.36 * 14.43; the scores of the tenacity, strength, and
optimism dimensions were 33.56 + 8.24, 22.37 £ 5.64, and
10.67 * 3.02, respectively. PTGI score, new possibility,
and individual strength were positively correlated with
CD-RISC score (P < 0.05). The total PSSS score of the
patients was 68.75 + 9.46, among which the score of in-
family support was 25.16 + 4.12, and the score of out-of-
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family support was 32.49 + 4.98. The GSES score was 2.69
* 0.72. PTGI score was positively correlated with PSSS
and GSES scores (P < 0.05).

CONCLUSION

The post-traumatic growth of patients with pulmonary
tuberculosis and constipation is at a medium level and
needs to be further improved. In clinical work, medical
staff should improve patients” mental resilience and pay
attention to the intervention of social support and general
self-efficacy to improve patients’ post-traumatic growth.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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2 FREK

2.1 BARARof Tha#RE N R [ AR HEGBT 7138 25
AR AR SCRZEAR R N I 512, GB64473C
4 5 RN, GB77143LJ5 2% SCHREE U LA S GB/T
31792 AR T G A AU AR LR, (R I e ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll € 1 (EYE2AIHTI BRI S —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), FA4& I.: Ann Intern
Med 1997; 126: 36-47.

2.2 £WEARE FRMNAREN, TES—. Wik
HZxRE#FH, o] T8 x5 2N s N
faiR, LLfE B WRR. B 44 DL E 3 R R 4
WHERREAMN (EREZELE) o (EYE
LS AR A D) (AT o (EY
FAA) « AN AED) o (CHRAEY Y4
WY M (R RIUNE, Zj40 (RN RS
MIE 2580y A A2 2 Bl dm ) (254410700

Do [E K6 i 2 R P R AR 2, R At
HEMM 24, BIRTPER 2575 S IR IRIE 25 & L 25 1) “dm
DRI SR AL B N AR S A\ ) AR AE T B
2R U — IR 5 4 FK), WALT, AST, mAb,
WBC, RBC, Hb, T, P, R, BP, PU, GU, DU, ACTH, DNA,
LD50, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA,
IgM, TCM, RIA, ELISA, PCR, CT, MRI%%. gy /b HEED
Hix, AP, BTREECT . A5 S5 L AUERR ST EDLE
AALR F. TR 2 4% 1) SRR ESEAE DL BRI (1) 0 5
A, BRI EA JOERE, i Kstroke, & #ifever;
(2)F X B 5 N AR bR SCA Bk R S B A,
J\%eight principal methods; (3)5% 15 V%A % 25 1A B
MM, BHAMEPEE, WByin, FHyang, BIFH5%
yinyangology, A Hirenzhong, S Hqigong; PiEHF 5 £
DU N B 43 5, RN, Wiweixibao nizhuanwan
(B NI %% HL), guizhitang (FER ).

23X FH FRMERKRNG. ERMES ETA
b B KR R 46 S i, WUPIVES Aim, RSN
ip, 2 NS Ase, i E=F S Ao, BlkiE S Mia, Tk
Apo, # H Nig. s ABES LS, kg M E S HiKg, mLA
REH ML, lepm (5 A 1/min) -+ E%(fX 8 %%) <60
= Bq, pHABESPHELPH, H. pylori/NGE'S BHP, T1/2
AREE Wit 28T, Vmax A EES WiVmax, p/AE AT
u. FEAFRMARI AN ST, HRMAR R, BIEEYF
TELAMEZSMAGIELE Wh. AR, Wi
["1WEN i (Helicobacter pylori, H. pylori), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 KRG £%); &
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K~ A5 S (WA K, Y98 mean, PRz
SD, FEE, AR5, MEZPRIAEC R Er); 124 Fbs i
WAL T ER . TR 5 (N, O, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWABR), d-(dextro, 7€), p-(para, XT),
n-butyl acetate (B2 1E T 1), N-methylacetanilide (N-H!
LR IE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-F T LR EK), d-amphetamine (F5 €7 A %),
l-dopa (ZcJiE % (1), p-aminosalicylic acid (A& &K
1R); ¥ 1 F M46Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; JANCFRHGRIMELE, tm (Fi&), V (i
), F (), p UEA7), W (3h), v (HFE), Q (A&), £ (H
Wsafg), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, 'C), D (WU, Gy), A (RIS E, Bq), p (3
B, AR &, g/L), ¢ (M, mol/L),; (R AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIKE, mol/g), 7 (K JE),
b (%L, b (FFE), d (BJE), R (*F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; ZENFF 5, M0 H/NG R, W1
ras, c-myc; 2= K, RS IEAK, P16 H.

2.4 31 AL TR FE B 57 o) R A DG B R
FrifE, GB3100-3102-93 L AIFAAL. JFOR K “4r T8 B
BB B XS 731 B, 4130 kDBCAMT 30000230
kDa (MKERMAE, /NG IEMR, TMtr);, “JRFE” M
SO R TR, BlAr (ARERHE, NSIERE, T
fabr); AR AR 7R, AR (NS IER). it
ERAE. — N-JEFIH, fEEATEETIH, 137.6
C+12°C, 45.6% +24%,56.4 d+0.5 d. 3.56+0.27 pg/
mlf 43.56 ng/L+0.27 ng/L. BPHkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7N, NS He/LRR. 1| METERN SN T mol/LARER, 1
N ER B 2CA0.5 mol/LARER. £:10 cm, 56 cm, 554 cmy
HR10 emX6 ecmX4 cm. AEWFEbr— R HEE &
AR, fln, MR rEEA. HEA. BREA.
JREH. MaOmEa. SEHg/L, ®ERREHHmg/L;
WERE. B ORE. REA. COLE . IR,
. PHERE. BHREEERS. —@EH . By, 5. 85, Jk
FAR. fPHAmmol/L; JHL K. EALEH. I
B WLEF. 2. B PURIER. JRAEDG. & 44 R
A HEERE. 4ERBLL 4R HB2. 4R FB6. R
M Fumol/L; EAL AT kA (B FilE). B ERE . K.
Zafl . FURIRER . SEEA. MR Hnmol/L; SR, M
TEE. RE ERR R . 44 KBI2Hpmol/L. ER
B HREe . FEe . Hkeme . EEr S REEIR
W, B, VR, 1s; 238k, 2 min; 378, 3 h; 4K, 4 d; 5

2020-06-08 | Volume 28 | Issue 11 |



A, 5 wk; 6H, 6 mo; WEPE @, MM &, BRI I Br AT
IU = 16.67 nkat, X #{log, & 7luv, F1 7 Ht%, FHL, REHE
1X10° g55x107 gz ekl mg50.5 mg, hriih, &
BydUfimg, KEmismm. [EFRACS A T EECT 1
SCR R, B R AN S Bid, (AR R8 mgh] 58 mg/d. 1E
—ANHA NS WAEE 16 UL LRI, BlanAsag
H¥mg/kg/d, 1N 5 limg/(kged), HL7E%E RS & P M
Gu—. AR IRA R SEMX S, Fln, 2 min 2
2 mins, 3 /N3 hs, 4 A Z&4 ds, 8 mg AN /&8 mgs. A
HINCALS d; 1550 N15 g5 10%4E /8 SN 40 g/L
% 95% kS N 950 mL/L Z.EE; 5% CO,M 450 mL/L
CO,; 1:1000'% FIREN AT gL' B, HEESR
B 236.8 pg/mgMN N BRI E A &L Bk ER36.8
ng/g; 10%7% % ¥ N 2 9560 mmol/LEZ100 /L %4 ;
45 ppm = 45X 107 B0 [ e i 4% (SR Pk 3 ) 7 il o/
min, @IEE fg; AVFIEEEETEITE, —/# <
kg” K.

2.5 It F S FIFEAF S AR (DA /NS (2)
FRS RS REF, Q)RR A SN 5 (4FF
AR REH NG (5)H B A NS v;
(OFEAB YN En; (MR SCRMA RSP, £
Guit b b, ST RUR I P8 £ AR HEE RN
mean+SD, FIH + rUEiR Amean+SE. ZiilF# &
Z W P<0.058°P<0.01(P>0.05 ). fi[a]— 2 5
H—EPH, W HP<0.0551P<0.01; 55 =% NP<0.05F1
'P<0.01%.

2.6 #F Ak IR E FARMEGB/T 15835-1995¢ T Hikk
Y B RERRIUE, VRN DU R R R A5,
WA R . SR DUBREREE . HPUiE
A BINGE. gk S8R BT Ra 7. 4n1000-
1500 kg. 3.5 mmol/L+0.5 mmol/L%&. & s At
e T AN ARG, 9 16347 R 4R 600053 22—
NG 2. AR — N7, R v —ha w2z, il
T AL AN AT R 2. 7E— BT P I mean = SDN %
FERMARIAS 2, — M LASDI 1/3 K 52 (1 5L, #11n3614.5
g1+420.8 g, SDIJ1/3ik—H % o, VIR 7E | 7
#, MNFHR3.6 kg+0.4 kg, [T ZHIMEGF LR L. X
118.4 cm=%0.27 cm, H:SD/3 = 0.09 cm, iA/NEUE S 552
BL, TS5 H s B BN TS B 24, B U B LS
HIBCT R TR, B sr. REB /NS4, KT
SIUE, G ta S5 TS, TR0 —Ar g 7 W, e
i 07 ) HSZ JE A N0, PRER R AT 1R GE Kk, A
R IRTER, B11123.48, 5 AN EL/INEUR, W F423, AN
[1%23.48—>23.5—24. 4 H R &M FRIEIE, H
E X br#EGB/T 7408-94-15, W119854E4 H 12 H Al 51k
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(HRENBIRT ) RIS

1985-04-12; 19854F-4 H 51£1985-04; M19854F4 H 12 H23
52073 S0F0 2 45198546 1 25 H 100304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; M 198544 H 12 H i
£ 198546 7 15H 115 1F1985-04-12/06-16, _F /18I 54
08:00, -4 £ 5 1E16:30. 7920 E A Rohr HoR 4 7>
BERE: 73 BF<100, H -8B 1014 £E<1000,
B BN S UL, R, N AT S BT A1
B, BEIALA) A /AR AR £ PR B, 111486 800.47565.
eI PR T A AT

2.7 A7 EAF 5 B R E FAREGB/T 15834-1995%5 155 5
FEIEEK, AT SO )5 AR R A R [ A $7e1a)
kISR -7 A2k, JEBIIRDGE ] [ 05 50T,
MFEFI RIS BRI T AP S ] S DUEHE
BT B S 1A ] SO E 5 50 TF, 255 SOk /R 2 TR —
BHIZ 50T, RoRE T b 555 S, WA)s. 125,
W5, 5. B ABLSWE—F BEAHT—
T2 MR IR B AT S, WHES R4 5 1Rl
=, AEHAT AT 2R, bRSf 5105 5 —A4%, b
T8, g ASEE BT S RE R SO0E T
FF R —ANESCTFR TR, AR, WIs-FU. 43
TR RI— AT HRME, PIMERTIHANG, =
LFRINHRSE, WA R H RAE.

3 FREXPIIEIN

3.1 A AT b SO0 SCIRRE E N, N I T
AR, ANECBTRAAE IRk, AR, —#20
A R CHIBTAL B C RIS SRR E .
3.2 MR IR SCERE 108 44 4% i [ B s 27 2% S R
142(ICMIJE, International Committee ofMedical Journal
Editors){F# B ARMESAT, BARFRHED: (D)X ITH
PRSI TE O B 3RAS L A b AR L i E R T
ks ()2 SCH, Ik 30 ) HE AR N AT LR
PEAB G () e R R S H I e — . AR
FFE AL, 2R3, XA 78 AR ook it Fofh A\ AT N
S AEHZ LRI TTRO RS, 24 I 2k
HIRHBE S, W B4, WIAERE S 44 22 18]35 1k (IE SO
SHEVER P AT, (AR NHEERE) ZERTA
FHNGIEREE O SRR TTHR, A REILF S 1
H AL FELEAE

3.3 e AR S AN, 1% 5 B 5 4 T R
Bgwmht, k& 2N sKIBR, HESLHT, AR B~ e BE AT
2 B AE 7K AE T 067000

3.4 F—AEF WA A SRR, 19944 b R 2
R, PRI 32 M Ak FR GE500 R BRATT 7T
3.5 AR srak oA w AN BRI B2 RN 48 X I ST
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(BFRENBRTE) RISISE

PEDTER I 355, LIRS RN PETNGE . RIS,
2=LRET . PR A B R RS
Bira. k05 HET . M. FEREFHIERER
Fs&; Wt 9C BT FBI R0 2 40 A T b S5 I R AL e 4y
BT EHBRMI . 22 K TN 48 58 1 A 18 30 5 A B R
N\ PERRAR B 2k 22 56 k.

3.6 AeF oA A% B 5K EIRR R 4 T B I
H, No. 30224801.

3.7 @ aRAR 4 Mt AR SE, Hd%, 330006, V1
PaE BT RAER 1S, M EKFHE WMEEHELAN
B, LR 40155 H TS0 % . huang9815@yahoo.com
Hiiii: 0351-4078656

f£H: 0351-4086337

3.8 7 SAER A5 SRR ARBIE ST S (R4 06 A
350 AR . B k. SRR, T a
7 ] B [ SR 7 () B A SR BRI, ) ] BH AT 5 BT
FURBIMITICR. i LA EFE M RO 5, MR
WAL, BIUDNE . BRI, A
LITVE, AR HEAT Sy SHA R, S (RS BRAR R B F0T
GIEFE AT SHRER IEEREN LA . S5 [FA R R I, %
FREA VTR AURRAE; Wi ot G J s, I B LI R 3R
BUAZ Wiks e, W ifide 21, G 2/ DIk vs, A
Z /DR AN R SR T s 4 LR 7. 45 SR8
AR, AR R EEE, A28 R, B E AR
PR, BUAZLECST, AERRALEAR, BT o8 & A Rk S ik
AR, A A R EAS X RG22 VA
WM YUMEMEZE S PIE RS AN 2 R0 E). 45
WA SO SE . HERTC RIS B A 1.

3.9 ESUARME R 25 FEREANIG RIS E B S i
AAHE 0 515 | MBI (1.1 MKl 1.2 i), 2 45
B3 0h; 4 Z2E R, P —RATIR S, FETUEE
PR 225 AR R 5 23 1R 32 1 SC. IESC NP5 3 HER (1),
(2), (3), AN IB K MRk,

0515

LG 1A T H RANZAT 5T FARAR DG T8 &R,
1 APRHFI 792

LR B T A, (R RILE ARG 250 I T 8 Re 8 B 5 1%
SEHG. PR T VE R AR, DART AR RIS 175
F 225 SCHRRIAT, A 2C SCHR B 70 37 0 o 0 7 1

AN A et 2 AR R

24

S £k BN A R ) B RN SRR, 18 5 N g
Hitie.

3 g
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LAY, N rR O BT 1S ) 5 R A A R T A 2 EE A
W, AN R K SR B R SR BRI, R
AR PR, A 2% A A RS R, Mk
AN R ESCRP AT AR LR I A 2. RN — Y NA
Fk, RWAER Fnil 46 5 RLE R U, Rk —
AT =2 R (AR L), 12 IRz IR H 7 B
A BN B R, DU 2 S i B
fii, I BN AE IE S B s e L R — A
FEARMEAE. ROl %K, 5—H—1E
fil oy AR, B ZB4E0E B RIATT AT EREAR L.
Az sy Broeees Crooeey Droeeey Erooeeg Froeee; Greee, Hﬂ%@]
e, O. B, O. A. AJFFMEHRERRS.
Gt 24 5 M P<0.0588°P<0.01(P>0.054NE). tnfH
— X B —EPME, WHP<0.0551P<0.01; F3EN
°P<0.05F1'P<0.01. P{E 5 i WA T R 56 o 2 LA 7,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERIA NI KN
KRBT HAAEC T, LRI E AR5 R R R A
FT, RN ML £ N ETRXSE “A
7 RN IECRM, -7 RERHIER K, TG
ML, F RS REZVSIEXHHFER. RERE
J& & H#/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2 SCikaT, 765%.

4 Z2E R

ARTRF M gt ) 7 (3 sk s, B RASCH B
it R Bz A A - g 5 HE . SRAB X B N RAT IR B
RFRIIAH AT T SCLE T 78 40 I e Bk, FFAESCN 51 H
Wb b AN FE SR I AR, SO s EE 4, W
TE “PangZ” W4 FAEMAILS, #5IECH 5] R
SCHER ISR, TR ZWR R A R A eSS,
T R e eee ) BFFEEPHA N e eee; PCRITVE R
PERT. SCER P51 IESCRUR I, 5 1E SCRS 5
FIHE, ARSI 7k W SCHR™. BT 5| 23 SR 2 LA
IT2-34SCIE, PubMed, (' EFRHE® CGe1HEHT])
A SRz O AT H ) SR AR BT
1, 8 H R 5] 5 O R AR % U0 OGB4
T R k. AT 5 ks O 7, MR
AR, SCE, T4, F, 4, 12 0-1E1, PMIDAIDOI
Gn's; BEESI O 9, (BRI M4, 4, &
R, R, HR, R, 4, 2 UL- 1k T

4 FREEEREENK

4.1 AL SCE AN E R0, TR, AT
107> A B, M5 R SCEA — 2

4.2 ek ARE A DOEDFE I EERUE N, B4 )a ik
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eI 5. A& BIEE” WPGEPEEIEA
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4.3 45 RBEH, J55 BRI A T g

i, #140: Xu-Chen Zhang, Li-Xin Mei, Department of

Pathology, Chengde Medical College, Chengde 067000,
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Natural Science Foundation of China, No. 30224801.
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4.6 W& SO ELEE . B, Tk, 49RA4S
W, FE R o 5
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5 FREFETVER!

5.1 JRBEARE AKX LB 556, I https://www.
wijgnet.com/bpg/gerinfo/224

5.2 AT BAEM K LB 2541, I https://www.
wijgnet.com/bpg/gerinfo/225

5.3 R FERBEKX LB 256, I https://www.
wijgnet.com/bpg/gerinfo/227

5.4 W6 RAFR BAERK X 6 246, W https:/www.
wijgnet.com/bpg/gerinfo/228

5.5 IR BAERR R F0) 254, W https:/ www.wignet.
com/bpg/gerinfo/229

5.6 kit B K L6 2641, W https:/www.
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5.7 BFR BB ER X 4 244, W, https:/www.
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