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be epigenetically regulated by DNA methylation and miRNA
regulation. With the in-depth study of P2X7R, the application
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between P2X7R and CRC, focusing on the research progress
and future prospects of P2X7R in CRC diagnosis and treat-
ment.
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Abstract

Purinergic P2X7 receptor (P2X7R) is a cellular transmembrane
protein. Its activation leads to the release of cytokines, causing
the migration and invasion of cancer cells. The expression
of P2X7R is associated with tumor inflammation, survival,
proliferation, angiogenesis, and metastasis in colorectal cancer
(CRC). Evidence suggests that P2X7R expression appears to
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ik %

vEeGEP2X7 % MR (purinergic P2X7 receptor, P2X7R)>Z
—FP IS IR R G . P2XRATEE S8 i B T o8
K, Bl A SEAE am AL e ST AS AR 42, P2XTRAA 5 45-H
#1 9% (colorectal cancer, CRC)AVJE K 2. A 4. 3§74,
A R AR EEAS AR £ EYE R AP2X TR A KA 2
DNA ¥ A AmiRNAR I 69 Z 455832, M5
FP2XTREIRNF 5, T4 43531 2 A P2XTRIE H
#7497 CRC. AL L42EP2XTRECRCHIAR XM, T .4
1#P2XTRE5 CRC 4 Loy 7 itk b5 T .

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BoDiRE: 4-AMBEALRE ZRKFLEE ARZT
246 P2X 7% AR (purinergic P2X7 receptor, P2X7R)%5 %-
T J% (colorectal cancer, CRC)#9 % & . g, A5 F=TR
Je AR, RAEANE ) T- R G % A e ib 77 7 ik, 12
B AS 2L B R B 00 S AR A A BALA 14%. B 5%
AR R, P2XTRIFH A & 57 CRCT BAk A 26 4
WS MARR i 6 38 s Ae ik A, A H R A CRCIE 77
893 SR k-

XESPR: SES. BISHEP2X72RSS- BB UHESHIR.
RN EIAYE 2025; 33(3): 169-177
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03I

IS BEP2X 752 /4 (purinergic P2X7 receptor, P2X7R)/&—
FhAmpRs R A, HARIA S 2 R AT oK, TR
A5 JRERRE A 0%, P2XTRIESE A )% R G40 R
MZRIE. BT = FRAR T (adenosine triphosphate, ATP){E
PR R 1 T ) 2 T, ATPEE R AR R e % 6
SE . P2XTRIBIE 5 ATPAH LR I TESRIE h A d 22
YERL. P2XTRIA T H R, R AT PRI 5L
B AN BT B EIEIE AT T, T R R AT P RRAE
P R T AEE FEAESLI TR . Jo5—Fh RS B i A
FRASHITAL, NI FELRIE L ZIEHE R IP2XTR A
{12 iy R i e .

P2XTRZIRI R T — AR ATPHL . XL
AR = IR ATPIOE 125 1 i8il, W78i%ENa’. KFICa™,
4 5400 SFATP(e ATPYRH HAE T IT. AR £
FIHF- S B AR S SR8, AT S BEmsET-?. P2XTRE
SR RAE AEAF R (AR R R AR SR,

1E IR 1A 15 (tumor microenvironment, TME) AR
ATPIRE A4, YEFE40.1-0.5 mM(mmol/L), P2X7R#
TR AR AR, 10 f T Ca” BRI 1 PR A
R, FATPIRE SEP2XTRIES, i@ fLR 1 =Ca™
B RN, P2XTRE T SAIMAE T, P2XTR KA 4
TEZPERER R R RS s St .

P2XTRIJ EFRIE BRI A Hf . ME N
Jz MU A= & K] 7 (vascular endothelial growth factor, VEGF)
FOPE AR AL 7 4 @ 2R A (matrix metalloproteinases,
MMPs) PRGN, F5 57 <6 25 G A2 i 4 i A1 ot
R KRN, CEFERS T OB . P2XTRAH KM
Jo 0 T A P P Ca AR S 1) 58 R 2 R A A i 3 .
A, NF-xBEEAIURZ PR B, il 4ERFP2X TR 3R
IEFN FMMP-3FIMMP-9I 4 1%, A Bh T4 B2 280
A1
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S RE SR R B, P2XTRAM ] 5 SRS A 37 41 A i)
T TR T /N RIERS 1 B3 8D, 25452 AR W ARG
FUIERE AN B AR 8, T AT PIE It 38 i B f 4 o o h 3%
JF R K AR B I RE T, 55 A RO A R R 3 I, A
T 08 PR 1 2 1,

B & X P2XTRIR AN FL, O 48 bl 22 4R S
P2XTRIEHUANAIT AL, SR B2 H 3 AR i AT I
PRI KM TSR The, A feist— P,

A TT20205:45 190 /5 CRCHT R IR FI 193 3 I FET .
XF20404F (1 TN, SFris il 18 4232077, SET- ANE
B 216077, IR T HAR R — A2 2 T A= ) 5 ) 5 2
PECT, CRCAEBH DI B BT e, o R 3R AE ARG
B ETE, FEIRE T DA M5 & A A%
Ji s, PEBEE R R 5T AAAARE . WA,
7 PR 7S AT ),

RUE NS S FF R A RLICRCIRIT ik, (i kk
R R R B R LR IR Y. B ECRC AR
FHISEAN LR N14%. BT IR = T R
P, TNMZ A S ECRCIAIT L B BA T AN 2. (A,
MarksZE R g\ B L2 SEARIE ICR CT R4 L AT
GrFAREN), AHS B TS A6 7 B ) A B )

XTCRCAHMAR L) 75 R AR bty 2 1 e i 2
HCRCHF M E M. G BE/ECRCIIR B K
AR, BN B T8 AH DG 8 1 2 1 s, e %
BRI L I 2%, BN T KA B AR,
T e 32 R 1) G 2 U0 1) B 15 T Dl i S A A A 85
1 AN e AT 2 R PR Bh &S S Tk Bl !,

WERS BEAS 52 IRIEME I — M7, wT LASK B e i
HERE, RN BN G gs/ 98 RE IS5 I Jeg 39 5 i 7 AR 4
HIE—E. RS RE RGLRE R A A 2 (R A
FR A S I015 5 JIBE. X Se o0 i A MZ F IR A,
WIATPARE, G A SZ AR SO 5 FE A S 2 4 i
TN FLAOR T, MR REAS S A B 1Y) S 0% ThiE LT
oo WAb. SeREY B AN R 7 A

1 REMHRNSEBEINEIREESES

WA 4> A (damage related molecular models,
DAMPs) i T 40 M 54 2R3 45 T R A, A AR 2
I, 5P I 2 0E VRO A O, B R IEVE
Jpi(inflammatory bowel disease, IBD). =ik & [ 4 g 4
ATPHERE IR EIAH A 5T, 72K 2 R SR A N 0E
P2X7R™. POXTREAN AN ATPIE, 4HAPATPYE K
AR 4T M54 5 78 4 DAMP, S 24N sME 5T E A
W LRI NINLR K R Pyrin(2 — Mg 73 B A i, £
FEAET e A b, ARG R SR 2 M AR 5%
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AR AR)IFEE I 3(NLRP3) ZAE/MA RIS, S A2
KA FAIGAILR T, WIIL-1b. ZE e, JERAE SRR
FEURE TSR R FIIIET, FEATPREIN, MATPYE
Y A e R B AR P2X TR,

ATPHEEEP2XTR A5 N b R 20 B T A0 J I, T
RE LB yE 1 4 (reactive oxygen species, ROS)[F=2E.
W A 980 T % A T 4 B SR A R bR
P2X7R 5 FMIROS A 0] S HOL . P2XTR (1) 3 ik
RROSHIF=AE, 1K PN FEAR T BINLRP3 4 1 /MAE
1k, 3R SIEANM R KT, it JREN. 7R/ R S ae A
BRI FU R IP2X 7RG T i /i 2 FEE ik B 45 v 1 1 1k
TA R A BE T AT B, 78 SRR AR Pk 3 22 00 A
FH, THBH P 4 S HEP2X TR LT A A5 207 SI2 56 14 45 i 9%
KA. BeAh, P2XTRERFESIVIAT KAEANF S48
%K. At IBDEE SRR P2X TR FRIA 5452
S 5 Y RAE TR S —EUT). eAb, IBDIETERIS M
RAEERE AT RE 5B RAR, I AR, toE A AT
4t iy 9% ¥ &5 - EL 79 (colitis-associated colorectal cancer,
CA-CRC)K EMIEFRE 1. fECA-CRCELIGM A 1,
ATP/P2XTRIE % 2> 5 P AR S TN 45 gy 28 A0 45 W I Il
MR, BRTHpLH AN SR L FFE s 52 5
T8 9 AIRT R A 0 L.

P2X7R CL 5 i 72 A CRC R BE MBS T s A= s 76
Y. CRCEEFEARM G H LU LT ER, 5
FEERALAR L, R 24U P2X TR A . P2XTR R
LRI TNM S SHATHANV ) 2 26 B 7 R Fik
ARG, EE T f . HAWA L5, e
P2 T AR R T oW B, a0 s o IR R B AN
R g AR B K F, TR A W AR, P2XTR AR IA
SRS AR RIS HOS, R T HAEATIE )
Pr BRI AN, AR TSR B, fE R BT I
AL e FE b, P2XTRZ A PEB496A M T REE K 5
BUNSEETO AT FR AR,

PN 26 R B, TESTCT26(/) R 45 7 T 40 )
P2X7RARFE /1N BR (1) 98 LE P2 X 7R BF AR /N R K. 3X
FR/RP2X TR AT RELE IR 47 fir AR JE L 23 b A7 AN [R] AR
FH. BEAh, TEAREUE F e AR SR BE R ER M (AOM/DS S) I
GEI R AT S, P2XTRT/INEREE 25 5 R AR IR K,
SHEZHEMTE R, FRREMENMRE. HA AN
IR EA, P2X TR FRIA R A7/E B8 2 (1 G e 2 Ak e
R K 67 4T RN S o 2 e R A R B T
3(cleaved caspase-3)7&i&",

FEARANSEIG R, P2XTRIE 55 /D B 45 i Je8 2 it
CT26. HCT-116FIRKO4H A 53 filid i 55 1 i A 2 22
SIS UERA 1A 2 AR 22 A8 3 0. b4k, P2XTRIE
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TE AP T B85 K5 52 (1 (B-cadherin)/KF, B89
| AN R (H (N-cadherin) ) IA, M T _F R 2
JRAH AR A FR IR A RS R B A, P2X TR B
T CT26 AR 28R J), 36N T E-cadherinf3RIA. 7£
F—TF 7, FATPAI= 2. 544 £5(BZATP) AL FESW480
g, w7 DL E RSB E A P4 K B R gAY
RNA(IncRNA-sail). £FEHEEImRNARZIZL, [FI
flkE-cadherin® [FAFIMRNAFIZRIE. —FiG &L, ek
FIP2X 75245 171 A438079 1A ZDI0S6 X P2X TR f 7 4
PEFNH A T SWO20FTHC T-11640 M (1658 . 1T/ 17
22, VR ARSI & 2K, FEFEK T ATPAIBZATP
5. Ak, P2XTRINHI A [#{KBcl-2, 75 FBaxi)H|
caspases 319, FER IR T-AE M. Ak, dF 2ERYE
3 JHOUE SRR RE (4 2, P2XCTR ] BE T BT 0 4 A
fEBEANEE A AR AR . BhAh, iZ BB 1 (PANXI)-
P2X7RIMALF-7E 1R IT S Bt A 22 0 LR .
JiIRE YR ALK F-(tumor necrosis factor, TNF)ofI{LIT 24
(BLYDFIEA RN S-560 PR W 8 ) J6 7 45 B P e 400 PR 2% ] i gk
PANX1 1) 22 ANATP v 20 i &1 25 [B] (KBTS TR IR9T )5,
N BEAZ AT 1A 10955 40 B (THP 1) RN A 3 b 2 IR 401
(DO FRE D CRLNF EV BT £ 4HC D86
N AP E-JE R M AHLA-A) B-2-Ek & A
(B2M)FICDRO]FIMIE % 41 i 5 [ F1 41 /- 2= (interleukin,
IL)-6+ IL-1BFIIL-18] /=4, TMPANXIImRITH 11X
—AEFH. PP SEIGEE SRR, IR 40 M PAN X1 1R I
AR T e A D0 BV RIEAT RN, AT AR T B IRE G
VbR T 20 .

FRUEP2X TS AR SO TE SR R R R FEAE L, AR X
IR TR TR, PTRER T e IR At
PIFRIETE AR, Seilr R FUsR IR 1122 A AE 1T 51 s
HIXCE A, 2B LI I A A/ . miRN ARG,
755 K71 (hypoxia inducible factor-1o., HIF-1o0) AL .
IR AR, @i 32 m VEGFAK e iz 281
A A AR, A, P2XTRIEBEK 2 PR BUEHIF- 1o
AIVEGF/KF, M #4641 P2X 70 A A A
B P12 n] BE A A g T,

2 P2X7REmEEET

1B DY B A= B K AL 2 — A2 b B B i 52 B M Fr ik
¥, S IEREY) R (RO N, S S80S
G AN MRS . FEIX R b R BE e T R e A A0 G e 4
PGS LT, SRACARE T4l R AT P S 5 ATP-
P2X7RIE PR 0TS, RIS 7= AR TL-1 B RITL- 1845 28 4H A Al
I, M= A A A e R R 1) SO SO B Y. HoAth g
MERF, WIL-17A. TNF-afilIL-6, #iENF-kappa pflf%
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SAB TR RE RS A G IR 13 (signal transducer and activator
of transcription 3, STAT3), 75 SR A K. F3% K FNF-
kappa pAS & o] SERIL-1BARIL- 1874, 4ERFE 4
WS, 25 N R A, P2XTREGE L 2 /D5
5 TIL-17A. TNF-oMIIL-6/()7E, RN ECA-CRCEAY
(RP2XTR /IS BRI AME A 375 70 P ARSI 21 X 26 4377k
SRR,

FERXFRIGOL, Ao e b B B N 2 — Fh A A I8
I EEE MR SN R R ST, EaR
B AR B AR AL, AT R U R AR
AR ZEFAT B 10 = R 1™, 8l CA-CRCIEAL, WA
R IUAE U b /8 TR IR BN (Azoxymethane, AOM/
dextran sulphate sodium, DSS)i% 5 [IP2X7R " 411
YIRE 2 REPERRAREY. Best, SXTHRALAHLE, AOM/DSS Ak
HEP2XTR™ /N RS i G SRR R T R TR 1)
(Phylum Tenericutes) X FRFEHE B | 1 RBRAT B 1 1A 3=
&, Rl SR ARRR R A 8. 5 ANHL, S5 AR
545 H AR (M1, AOM/DSS/IN BB X6 T %t
Jordie: B AR AR AR Ot LA E R L

I T HEE A B SO T AR WD B 2H T S, E R R
P2X7 /NGRS T AT B A A [ R L, S R e A T ]
PRV = B v, X AT R AR TAT IR A I R 3R
PRI, 53— TiHo fman®5 I FTARIE T AR S 45
B, P2XT /NG LB AR RN A 2 R AR R X LR
SRAG T BB AR YR AR IR S R B B, AN AT
45 B [F) ] B 5 P T 9 rh sl i A3 s AR B DL R A
IR AN R R, A Rtk — DA AT

IBD & 45 i A S AF b (R I R #6140 5L 14 (sul fate-
reducing bacteria, SRB)/KF- i T e N, 4R, IXFils
DI TE A S5 NI 2 45 R 15 2 . SRBACEH = #iiAL,
ATEIBDEH FE P 2T . Figliuolo5™ (1) —J5Af
FeH, FATIER 1 ElJe Desulfovibrio indonesiafl AZ$SRB
AT DAETG /AN R B a5 4, N = HEoR
TERRIETT SN S5 7 JO0E . 1X LeIE S T SRBAESZA

PR RS T R fE 32 AR ED AM PRIl H1
MR B EEAEA. W TR, AREROAEE . 4k
AT AE VDRI 22 e, X S R ] e B A B R K {2
REPURRFAE, ol LAy Frd X P s 8 ] LA il
TR YIRE. DRI, iR ) R A i R v R 52 B
REVE TR (M2, DRGNS Rel i T 302 5 e AR K i e
S F-(NF-kappa PFISTAT3) 0. HAb, MR A
IO B 243 35U 2 4R IR - 7= A=, AnIL-1pFIIL-18,
XL A T B T RAEGCA S T %, 2 5 BUMR
A DRI, T e 2B ) R AR T ok E 28 A 1A
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BEIUE S IOAEAE, JHE05) HATP-P2X 7RI B4 [ FH Fail.
TENG P 5 i HA TR 18 530K e f A A 2EL RRRH 22 A P,

DS S5 5 B 25 7 9 A UE B A T B A B R
FOAT B R FIRROIR 28 HOAT B A =F FE 3 . K2 8 AOM/
DSSHERHF 7R MATLHE ] BRATE T JEi
I"J(Verrucomicrobia) 34T B 1 IARG =F FE 38 I, T
TR A 1 00 S BRI 7R S B i — TR T
P2X 7RI 2 BEWr i 4% | L MR 7 /N SR AUAT B T
(Bacteroidetes)f\Verrucomicrobia L\ Jx W& Kl & FH B i, 2
KW (A kkermansia) )5y HKeq A, 25— 2 fE
R, P2XTS AL FENEII 7712740003 177 ARG T 1
AOM/DSSsifs FP2XTR " /INR LA K P2X TR F1IP2X 7"
X REZE 2 R) ) o A E DA AE 2 . IR AN, FEAOMY/
DSSi7 S IP2XTR ", 434 AR (Mycoplasma) FTHIE
Ve Mucispirillunm))& 20T PR B 56 &, AR AT =
(Fusobacterium) RAEP2XTR i K FI. S5Lee 5 W 57
g AL, TEAOM/DSSSEIGHRE M 1, Tenericutes| ] 5 CA-
CRCA i Z2 A e g far S IEAH G, 78 35k, SR AR
JE AL S5 CRCAHR, $um HAES: Mg A i e
VEF. AESeMucispirillum 5 CA-CRCI R A K. &
YR IP2X TR A il r WA 758 T R e A T (Y R T 2 B 2
i, X R EATA] EXTCA-CRCIR A {1, i
e FO0 | ik TR 1) 3 3 DX 3 36 2 v PR A0 5 e i [A]
H AR Y A 2 T L R I CRCH i L ) 2 Wiz A%
&, A, 2 5CRCAIHEHLIIRALIE PN 5 CA-
CRCIVITEALE FEASARL, AR AR AL I H RASHR

25 L RTIR, IX e R I SFFATP-P2X TRIE I 2 5 ST
A HFITCA-CRCK & SUE IR, X EEAEP2XTR T il
WO STHLER, 46k B ARG S, WTReA
R R Vi ON ] IR R Gl i d i RN N E 7 G ]
HER IR RAE SR, RS, P2X TR AL B KX LEH L P] 2
SRR IR A A ) S I . DAL, HENIZEIBDH 4 ]
P2XTRA] BEAMX A TR ANGETT JAE IRV B &A%, T H.
A LA £L 24 B TR YT CA-CRC.

3 MR EEBENTRERRS

Se R AN A BRI T8 R G2 DL 48R 50
A Gy 2 oG E B, MR BRI, S R G2 20 M
B, SESRHPAT RS T BE I S 4N A BE . iR
ARG BER S AR BAMAME S, B O G M.
R E AT M 2B, R 2 M B TN AR, 7 SUR A
G A A S 8L, SR S B A A, Qe SR A A
T i, 1 e R e 1) e 9 2 Ao 16 U AT, AN T
B 9RESRSL. e FE AR IR F SR R 41 i (natural killer cell,
NK)FIFU A S SAEIX B L N RO EE. Je R R
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AR 7 A A R DR - AN S A, T RO 1 S SR AT

SR, MR TS0 AN S RE AT IR, S R S IS AT R
Rk iR AR K. TE SR S MR ) ) e s e o, R
e R G5 Z2 48 R 7 40 M 3 3 7= A= 9% 4 i DR 0 ik
JoR ISR AR IR AR A, A RS A R
TEAEE R, 4 R ER A SRE A T R PR F 4 5
&, — 7 AR s A R AE T A BR, o — 5 TRk if
EHER. SRS RS S PR . /IR Z0
DHF 0] 5 S R AL U, S A M AR AL, 18 g i 4%
JiEECRCI—ANAFT RN fERE R 2%, —LECRCIHIZNY)
BRI T T8 9 R K e IoRg . A B I A6 i ¢
FHSC IR R AR AL A [, AR e ATk FR AR 141
P A7

AR S5 R B VIR S, 5 B iE R
PINA %, BARIBD, "B — 1 B N AR 18
PRGN, I A s RGBS 2, T
— Sl B ] SRR A, B AR Y, S N A
CRCHIRAER Ferbie s EEAEH. ZREFMCRC; 28
i, VNS E MAERE. B TIRE . W, RJ). R
AEE R AT E R AL, A RESTENE M 2
R K e i EEARH, SlREMEE R, &
Wa) 53 A% 5y Sk, SO g% OB, HESBUER R, X2
TR A PR A A, 245 B R R T AN ] e g™,

P2X 7RIS S EROSH = A, ARk P Hl 38T,
P2X7RIE 12 13 4 A Tl R A N AT S T A K e e g
(R FE, ISGINAH SATPACF- I3 A K 2 k. P2XTR
BT IE fil R S AE KRR, HIBIVEGFRIMMPs 2 A 1
FORRIIL, (e BEMRIHERE . I 2E B A,

5 2 i R P B A 4y, %o A S R
FERYGE e GUP AT H JOE £ E . X4
B 2R e, EIS B E AT A A R A G A A
(tumor associated macrophages, TAM), ‘EAITH] LA JE 5 %5
b EERAY: MIFIM2. M1 ERELTA, HHRR e 2 B
4, PEAEIL-1PFAITNF-a 254 i K7, FE4k e 2 AT
PRy, 577, M2E WA P 2 IIL-
10. TGF-B. K& IREE1(Argl) 5 1, H3ZIL4. IL-13
(IR, ), B2 MR A BT RR g MR
R BRI, BEAE A AR, e A Rk R A
KAIM2BER Y, 1 7040 R UF I TAM -5 8022 1 L f R
R A7 A,

FETMEH, MG 55 4 A AH ELVEF, 52 g
A KA B P2XTRTE EREANAE L m3RiA, feEM2 5 ps
FOfIF AL, FELAS X e 4 I G e Bt hAh, e ik
IR PRAR R A K ISR TAN AR TS M. f A =W AR R
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H(extracellular adenosine triphosphate, eATP)IEP2X 78
BT cGAMPH AL FIS TINGHE S 5 HUIR EH, e ATP-
P2X7- 5 PEAAR-TL- 1851k b g p () E W4 R i i, [
DTN AR, P2X7 3 DA R /)™ B A fen g L B A 7Y
ANEAERK TR, BRI /D, X R P P2X7HE ] E
A AT AR SR B8 Gy,

Hh R A R L 9 R AR L A L, E TR
3] b I8 B 2 A DA bR A O HR PERE A B iR PR 5E H
TGF-BUKBNH A AN AL SN2 Y v s 4 g T LA
HFERHERE, S HFES B A K R
PERE N, P2XTRICEE IS 1 e AT 1B R R BE 77, 12
HE TR B AL RS, 7 p2x7HE DR R /I Bl HH L2 2]
SR E it b

N KRR T B 8, 38 ik FLs sl ] 52 A xof 5
PURIR A T )28 f B 2 o FL L, e TR [ AR ARG A
PUARR P EAN B MR R R AU AN . P2X T2 RS &
PHASNKA AR EE, PRI KA ae /g, (2t
SRR BT B, D P2X 7L DR /)N BRL 4 FhiRe 2 B
A K I RINKC AN 325 /7,

W FERZH M (dendritic cells, DC)F& — Rk 13 I 5
RN, EERE N S RGN R g R, T
JE B RIYERFTAN A 5 1B 8 Js 7 225G B 22, g o
DCE %, J# 5 U™, /ETMEH, DCsfif FHP2X7
ST e fil ENLRP3 78 AR FNIL- 1 BRE, 4531l 2 7E i
ST ALY )5, 35RCDS FICD4” T S M.

BEVRPEHN 41 (myeloid suppressor cells, MDSCs)
DA JFE G 2 0 1) A AT U0 % Pl s 88 s I (14 e 7 T
[ 44. MDSCs, fU¥ER4H /2 T Z 40 M DS Cs(PMN-
MDSCs)FERZ4IIMDSCs(M-MDSCs), 1T HoAiis 4
FEThREMIRE ST, 5 RIGRS: S, MDSCs%2P2X7
AR, S HL A E . P2XTIEMDSCsH
TR G RGO MR BE 1 BRI 40, AT
{12 38 (3 e R f B

4 P2XTRIGTFIE NREEAEIGYS #BAUEY3 CRC

4.1 TNF-ATP-P2X7RAECRCALS F 8945 A {EALIT
SR E A T AR, ATP KL P2RXTTE
Ul R o R S E . TNFor S I0Z iR O
1(Pannexin 1, PANX1)YIEIX}T-CRCAGST S HTATPRETL
FRHE B TNFoilidcaspase 8/3#Hi A2 T HFPANXI
DI, SERdm A0 S J5 1, TR SR AN M AN T
s AL, IS 4 B 45 245/ o1 ST AT PAZ AR P2R X 7 i 3
FEARAGIT R IT OR, DD S 4R IR . AHLEZ T,
ATPRESI it 2 2 4 & 1 A7 BT ROR, 1S5
TR A G R . PANX ) 1 95 5 R R
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BehDCHITAIAR M S5 4E 2 IEASK, H 52571
CRCEFH RUFIEAFEE FAR G, Ak, P2RXTRAZ M D fe
e 5 CD8" 4o 4t FR I ek D A1 B AR A TS 22 K.
27 EATARRY, ix s gk R B TNF o/t S HIPANX £
BEATP-P2RX7(E F4% 3, AT F PR Fe 5%
ATPYEN—FDAMP, BRI & @I NF-xB
F5 @M. 2 EAEH 2% R/ 7 2 R & A
1(receptor-interacting serine/threonine-protein kinase 1,
RIPK)/™FINLRP R VEARA(E Sl g ficaspase-3[ 145
PANXUBIE AN S5 5 @B AT A ES . B
Jo 170 B 1) T4 L A3 S 52 s A0 R 92 1 bk 2 20 i B2 4 11
R 4 e A S N LR P3 48 M/ MACBIS I
caspase- VK JCRHIE % 40 i K -pro-IL- 1B Mpro-1L-18 1) %]
S PHETL-1BAITL-18, 2 f5 B0 4 i A1 7 [ 46 55 v
KA. PANXI1E AT P W 5407 1 B4 I S A
K AT A N, i@ it caspase 3-] THEPANXI
B R U RE A CATP I B8 T A0 i 3248, JFid i
P2X7RIEHDCTE SR 5 N iz sh™. il i sk
B, R Z P2XTR /IS R e A K A7 B OB, [
FE, #TP2XTR(Glu496A la/rs3751143,1513a/C) T RE Rk
S DR ) B Al BT ) S R FAIG. P2XTR-e496a
PR T P2XTRATATPISER /), B R BB B
WA AT AT P S I 4H A8 U= AR P, IESE T iXFP %
AV B A DR ER. ILAb, 4G TER G
HEHP2XTR-E496A(rs3751143) ) i LU A5 5 B A= AU 284
R B R TR R, IR L R IR BHPANX 1-ATP-P2X 7R
T A P 2 PN . ORE AN R TR TR S
Y S ) FEEESY, SR, IXFFPANX1-ATP-P2RX7
HE S B e AR FEBLE v AR A A, A6 Ak 7 B
TNF/ 4R AE T m] B 5 47 25975 3 ICRC
ANAAET-E, ARG 45 K, TNFo 5DNAR 25
YA AT RE A 1R T IR, PR TNF o m] BETE 15
FDNAM G KIEEAE . b4k, TNF ol i 2 i
BV AN S 5 % WEARET . iR G2 6 8 n] E ik
tTNF-of U 2 2R M 7 2R, MO LR SR
B PR, TNFoadt- S 0040 A7 ] e A& 5 R 4
R A WL, caspased -S40 L E T4
— RAN DTG5 5, WM EAEH 2R IR
T2 i (receptor-interacting serine/threonine-protein kinase,
RIPK)1. RIPK3FIVR G 1 5 I 25 #4180 (mixed lineage
kinase domain-like, MLKL), i SEH T2 RIPK3
FRAEMLKL, S SR I 4i N AN, i J5 5 S0 ATPF
FamiBiE, i e A B 52 RP2 X TR A T S 2 A
. AN, PANXZTNF of5 538 1% 1) B 380 55, SR,
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174

TNF a5 AT PR 50 45 L e s G 8 1 AR
S FHU T HATE R T

4.2 EFEFR KA HGP2XTRIEF A FALATPE—Fh
A AT (35 S MEP2XTRFEHU7, 02l L fn g
2T AMNEHE RS S IR 2 —. TERE SR, &
L ATPALBAE /N B CT26.45 i /) B AL (C T26 40 i %
PeP2XTR) HAE FH A S5 BAREAT I i 7 e iR 2R K
AN E O N )54 ) T S R AT
AT LAY/ 20 M 5 L DHRE AT, BRI LR
YU LS R, 5 i T ORI R B RS DA K 55 1
FOBAEC MR, EACATPAS BRI R 5 1
P2XTRIEHUF. IAE L 18T 1) 5 L e £ (P2 X TR $
P, R T HEALATPRIZ TR v DL F 3 A Ak
AMRLE, Forp AR T2 AR T RE. SR 1T, TAEAR P ISR
Ak AR RS (1 B AT SR A B

AZ10606120/2 —FHP2XTRIEF A, Bl e Z AN
(R PR B8 A S — P TE VR T 7 AT TOEAL, I
PRETEHE BoRTER A B % 5 R ZHULRTHR
MFEPURIZAL, Tl — MBS A8 5P2XTRE &, IR
52 R 15 T ATPAE A B A 45 AR 6. AZ10606120
U T 2 R ik N RV S MERE VR YT TR N IR /s B
RRAL e A I (AR RS, e B BRI T R 1 A
JRUETEZ R R AR B 2 5. EAERIE % U5 T
TR, BB i — R IRIE A Z106061205F P2X 732 1A 1145
PUAE FH 2 FE AR M ot BEAT 98 4l A (glioblastoma
stem cells, GSCs), »& —FRHT A TT I3, X5 LT 2
fIGSCsH 2.

HAB UK N-62FIKN-04. A740003F1A438079.

GSK1482160. CE-224535. JNJ-54175446H1JN]J-
5530894225 A FECRCIEAERF 7L HEA T H.
4.3 RARMA Y — L RIRAEAE LA B A TE B AT LA
FEPIP2XTR, BAEIERRIT A, X B FiRhein. K%
. B JRIAH (Teniposide) FIBE S H AL AW, 'EA1HHE
TFBILE A [F5 0 T #0HI P2X TR INBEIC ., BARIX Lk &
VI RN HP2X TR FEPURFI:, (HYESRERE LY 5 T 58
AR

WFFEP2X TR S L FCARTE 9 ik R A A Jie /i3 Jie v 1)
ER R —ANEENFASE. T RKEESHKSE
P2XTRIHIGL, 1 i F0E 15 5 BRI L TR 1% 52 1k
FERRE R AR SRR P E I e R, it
Ab, P2XTRIEANFI E A 461 A 40 B s A 1
P4 00 ZE A S5 11 DR B 3 — D 7S, P2XTRAE Hais B 2
A CAF B 7 AE S, Rk, R ATP/IR TS 5 0]
REAL B 3 S S TR B AN T ME B8 S8 1) — Fh B g

ISR,
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5 L 5RIR
18 B g vh, P2XTRAFE T S A AN S 4n i o, I
BAZ8E. b T ia g mmI e 20, r2 A
(20 i S TR RIS o5 o S MR TG B 45 5 PR N B K AR
(1155, P2XTRARSE b PR BE AT m] R B (8] K AR (B
A A N, ATP-P2XTRIB# S SAMIET.. HIE.
TER AR F IR RVEARBE . 4220 5] X
AR, LA MR 2 TR AR, bR R E A
R A DR P2 X TR A i N A 2 1 e
VTR SR, ZERR I 251 T, WiIB DS SRE 1%
T, ATP-P2XTRIBEEETECK |5 J b2 AN E G i 40 M 1) 58
i N, AR T R S P 0 2 B G IR B AR A 1
J&. LML SR, RREEEEFE T & Fh RN oA A B
B, VUK B s AEWBEE S, SEESMIDAMPs(ELE
ATP)FIREBUNIP2X TRV I FE L. 1X 48 5 ATP-P2X 7RI
PR AF S B AL X EH B DI 6 M A% B g e, I nl fig
SEERE .
P2X7RIEHIFIGEITCRC H Wb FIRRFTHF 7T, &5
N IHEEP2X TRIEHUFIIETT CRCHIIG R BT ARG R 7T,
BRAEWMAEDRIHE . 525770, FIEMIER
P, BEAR, P2XTHE R 2590 ] LLS 16 GL ek G P 259
W A5 FH s 3L (R0 DA KR 2 A 43X e 4 470 77
(38 )R8 i HTT A% B RFER I TE . ARAGFIIL,
P2XTRIBEPUH P R BN 75 BRI T2 1) 22 Pl R P B 1)
FARIETT 259, ARAEIE LA T R RAF AT S, %y
FECRCIIIRIT Bl KB 1 FEm,.

6 ZEXE

1 Rotondo JC, Mazziotta C, Lanzillotti C, Stefani C, Badiale G,
Campione G, Martini F, Tognon M. The Role of Purinergic P2X7
Receptor in Inflammation and Cancer: Novel Molecular Insights
and Clinical Applications. Cancers (Basel) 2022; 14: 1116 [PMID:
35267424 DOI: 10.3390/ cancers14051116]

2 Lara R, Adinolfi E, Harwood CA, Philpott M, Barden JA,
Di Virgilio F, McNulty S. P2X7 in Cancer: From Molecular
Mechanisms to Therapeutics. Front Pharmacol 2020; 11: 793 [PMID:
32581786 DOI: 10.3389/ fphar.2020.00793]

3 Yang C, Shi S, Su Y, Tong JS, Li L. P2X7R promotes angiogenesis
and tumour-associated macrophage recruitment by regulating the
NF-«B signalling pathway in colorectal cancer cells. ] Cell Mol Med
2020; 24: 10830-10841 [PMID: 32735377 DOI: 10.1111/jcmm.15708]

4 Hope JM, Greenlee D, King MR. Mechanosensitive Ion Channels:
TRPV4 and P2X7 in Disseminating Cancer Cells. Cancer ] 2018; 24:
84-92 [PMID: 29601335 DOI: 10.1097/PPO.0000000000000312]

5 Tafani M, Schito L, Pellegrini L, Villanova L, Marfe G, Anwar
T, Rosa R, Indelicato M, Fini M, Pucci B, Russo MA. Hypoxia-
increased RAGE and P2X7R expression regulates tumor cell
invasion through phosphorylation of Erk1/2 and Akt and nuclear
translocation of NF-{kappa}B. Carcinogenesis 2011; 32: 1167-1175
[PMID: 21642357 DOI: 10.1093/ carcin/bgr101]

6 Sung H, Ferlay ], Siegel RL, Laversanne M, Soetjomataram I, Jemal
A, Bray F. Global Cancer Statistics 2020: GLOBOCAN Estimates
of Incidence and Mortality Worldwide for 36 Cancers in 185

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

WES. BISREP2X72AS 5 - BB IHESRIR

175

10

11

12

13

14

15

16

17

18

19

20

21

Countries. CA Cancer ] Clin 2021; 71: 209-249 [PMID: 33538338
DOI: 10.3322/ caac.21660]

Morgan E, Arnold M, Gini A, Lorenzoni V, Cabasag CJ,
Laversanne M, Vignat ], Ferlay J, Murphy N, Bray F. Global
burden of colorectal cancer in 2020 and 2040: incidence and
mortality estimates from GLOBOCAN. Gut 2023; 72: 338-344
[PMID: 36604116 DOI: 10.1136/ gutjnl-2022-327736]

Santana PT, de Lima IS, Silva E Souza KCD, Barbosa PHS, de Souza
HSP. Persistent Activation of the P2X7 Receptor Underlies Chronic
Inflammation and Carcinogenic Changes in the Intestine. Int | Mol
Sci 2024; 25 [PMID: 39456655 DOI: 10.3390/ ijms252010874]

Roliano GG, Azambuja JH, Brunetto VT, Butterfield HE, Kalil
AN, Braganhol E. Colorectal Cancer and Purinergic Signalling:
An Overview. Cancers (Basel) 2022; 14: 4887 [PMID: 36230810
DOI: 10.3390/ cancers14194887]

Marks KM, West NP, Morris E, Quirke P. Clinicopathological,
genomic and immunological factors in colorectal cancer prognosis.
Br ] Surg 2018; 105: €99-e109 [PMID: 29341159 DOI: 10.1002/
bjs.10756]

YuM, Guo G, Huang L, Deng L, Chang CS, Achyut BR, Canning
M, Xu N, Arbab AS, Bollag R], Rodriguez PC, Mellor AL, Shi
H, Munn DH, Cui Y. CD73 on cancer-associated fibroblasts
enhanced by the A(2B)-mediated feedforward circuit enforces an
immune checkpoint. Nat Commun 2020; 11: 515 [PMID: 31980601
DOI: 10.1038/s41467-019-14060-x]

Ferrari D, McNamee EN, Idzko M, Gambeari R, Eltzschig HK.
Purinergic Signaling During Immune Cell Trafficking. Trends
Immunol 2016; 37: 399-411 [PMID: 27142306 DOI: 10.1016/
}1t.2016.04.004]

Vuerich M, Mukherjee S, Robson SC, Longhi MS. Control of Gut
Inflammation by Modulation of Purinergic Signaling, Front Inimumnol
2020; 11: 1882 [PMID: 33072065 DOI: 10.3389/ fimmu.2020.01882]
Cheng N, Zhang L, Liu L. Understanding the Role of Purinergic
P2X7 Receptors in the Gastrointestinal System: A Systematic
Review. Front Pharmacol 2021; 12: 786579 [PMID: 34987401 DOL:
10.3389/ fphar.2021.786579]

Zhang R, Kang R, Klionsky DJ, Tang D. Ion Channels and
Transporters in Autophagy. Autophagy 2022; 18: 4-23 [PMID:
33657975 DOI: 10.1080/15548627.2021.1885147]

Yaeger R, Shah MA, Miller VA, Kelsen JR, Wang K, Heins
ZJ, Ross JS, He Y, Sanford E, Yantiss RK, Balasubramanian S,
Stephens PJ, Schultz N, Oren M, Tang L, Kelsen D. Genomic
Alterations Observed in Colitis-Associated Cancers Are Distinct
From Those Found in Sporadic Colorectal Cancers and Vary by
Type of Inflammatory Bowel Disease. Gastroenterology 2016; 151:
278-287.e6 [PMID: 27063727 DOI: 10.1053 /j.gastr0.2016.04.001]
Zhang Y, Ding J, Wang L. The role of P2X7 receptor in prognosis
and metastasis of colorectal cancer. Adv Med Sci 2019; 64: 388-394
[PMID: 31276917 DOI: 10.1016/j.advms.2019.05.002]

Sainz RM, Rodriguez-Quintero JH, Maldifassi MC, Stiles BM,
Wennerberg E. Tumour immune escape via P2X7 receptor
signalling. Front Immunol 2023; 14: 1287310 [PMID: 3802259
DOI: 10.3389/ fimmu.2023.1287310]

Zhang Y, Li F, Wang L, Lou Y. A438079 affects colorectal cancer
cell proliferation, migration, apoptosis, and pyroptosis by
inhibiting the P2X7 receptor. Biochem Biophys Res Commun 2021;
558: 147-153 [PMID: 33915328 DOI: 10.1016/j.bbrc.2021.04.076]
Huang KC, Chiang SF, Lin PC, Hong WZ, Yang PC, Chang HP,
Peng SL, Chen TW, Ke TW, Liang JA, Chen WT, Chao KSC.
TNFa modulates PANX1 activation to promote ATP release and
enhance P2RX7-mediated antitumor immune responses after
chemotherapy in colorectal cancer. Cell Death Dis 2024; 15: 24
[PMID: 38195677 DOIL: 10.1038 / s41419-023-06408-5]

Pegoraro A, De Marchi E, Ferracin M, Orioli E, Zanoni M, Bassi
C, Tesei A, Capece M, Dika E, Negrini M, Di Virgilio F, Adinolfi
E. P2X7 promotes metastatic spreading and triggers release of

2025-03-28 | Volume 33 | Issue 3 |



23

24

25

26

27

28

29

30

31

32

33

J3aishideng®

WES. BISEEP2X72AS5E5 - BRI HESRIR

miRNA-containing exosomes and microvesicles from melanoma
cells. Cell Death Dis 2021; 12: 1088 [PMID: 34789738 DOI: 10.1038/
s41419-021-04378-0]

Wang Z, Zhu S, Tan S, Zeng Y, Zeng H. The P2 purinoceptors
in prostate cancer. Purinergic Signal 2023; 19: 255-263 [PMID:
35771310 DOI: 10.1007 /s11302-022-09874-2]

Eichele DD, Kharbanda KK. Dextran sodium sulfate colitis
murine model: An indispensable tool for advancing our
understanding of inflammatory bowel diseases pathogenesis.
World | Gastroenterol 2017; 23: 6016-6029 [PMID: 28970718 DOI:
10.3748 / wjg.v23.i33.6016]

Bernardazzi C, Castelo-Branco MTL, Pégo B, Ribeiro BE, Rosas
SLB, Santana PT, Machado JC, Leal C, Thompson F, Coutinho-
Silva R, de Souza HSP. The P2X7 Receptor Promotes Colorectal
Inflammation and Tumorigenesis by Modulating Gut Microbiota
and the Inflammasome. Int | Mol Sci 2022; 23 [PMID: 35563010
DOI: 10.3390/1jms23094616]

Hakansson A, Tormo-Badia N, Baridi A, Xu J, Molin G, Hagslétt
ML, Karlsson C, Jeppsson B, Cilio CM, Ahrné S. Immunological
alteration and changes of gut microbiota after dextran sulfate
sodium (DSS) administration in mice. Clin Exp Med 2015; 15: 107-
120 [PMID: 24414342 DOI: 10.1007/s10238-013-0270-5]

Yacoub E, Saed Abdul-Wahab OM, Al-Shyarba MH, Ben
Abdelmoumen Mardassi B. The Relationship between
Mycoplasmas and Cancer: Is It Fact or Fiction ? Narrative Review
and Update on the Situation. | Oncol 2021; 2021: 9986550 [PMID:
34373693 DOI: 10.1155/2021 /9986550]

Hofman P, Cherfils-Vicini J, Bazin M, Ilie M, Juhel T, Hébuterne X,
Gilson E, Schmid-Alliana A, Boyer O, Adriouch S, Vouret-Craviari
V. Genetic and pharmacological inactivation of the purinergic
P2RX7 receptor dampens inflammation but increases tumor
incidence in a mouse model of colitis-associated cancer. Cancer Res
2015; 75: 835-845 [PMID: 25564520 DOI: 10.1158/0008-5472.CAN-
141778

Kennedy JM, De Silva A, Walton GE, Gibson GR. A review on
the use of prebiotics in ulcerative colitis. Trends Microbiol 2024; 32:
507-515 [PMID: 38065786 DOL: 10.1016/j.tim.2023.11.007]
Figliuolo VR, Dos Santos LM, Abalo A, Nanini H, Santos A, Brittes
NM, Bernardazzi C, de Souza HSP, Vieira LQ, Coutinho-Silva R,
Coutinho CMLM. Sulfate-reducing bacteria stimulate gut immune
responses and contribute to inflammation in experimental
colitis. Life Sci 2017; 189: 29-38 [PMID: 28912045 DOI: 10.1016/
j1fs.2017.09.014]

Santana PT, Rosas SLB, Ribeiro BE, Marinho Y, de Souza HSP.
Dysbiosis in Inflammatory Bowel Disease: Pathogenic Role
and Potential Therapeutic Targets. Int ] Mol Sci 2022; 23 [PMID:
35408838 DOI: 10.3390/ijms23073464]

Moreira-Souza ACA, Nanini HF, Rangel TP, da Silva SRB,
Damasceno BP, Ribeiro BE, Cascabulho CM, Thompson F, Leal C,
Santana PT, Rosas SLB, de Andrade KQ, Silva CLM, Vommaro
RC, de Souza HSP, Coutinho-Silva R. P2X7 Receptor Modulation
of the Gut Microbiota and the Inflammasome Determines the
Severity of Toxoplasma gondii-Induced lleitis. Biomedicines 2023;
11 [PMID: 36831091 DOI: 10.3390/ biomedicines11020555]
Gobert AP, Latour YL, Asim M, Barry DP, Allaman MM, Finley
JL, Smith TM, McNamara KM, Singh K, Sierra JC, Delgado AG,
Luis PB, Schneider C, Washington MK, Piazuelo MB, Zhao S,
Coburn LA, Wilson KT. Protective Role of Spermidine in Colitis
and Colon Carcinogenesis. Gastroenterology 2022; 162: 813-827.e8
[PMID: 34767785 DOI: 10.1053 /j.gastro.2021.11.005]

Su QQ, Tian YY, Liu ZN, Ci LL, Lv XW. Purinergic P2X7
receptor blockade mitigates alcohol-induced steatohepatitis
and intestinal injury by regulating MEK1/2-ERK1/2 signaling
and egr-1 activity. Int Immunopharmacol 2019; 66: 52-61 [PMID:
30445307 DOI: 10.1016/j.intimp.2018.11.012]

Lee JG, Lee YR, Lee AR, Park CH, Han DS, Eun CS. Role of the

WCID | https:/ /www.wjgnet.com

35

36

37

38

39

40

41

43

45

46

47

48

49

50

global gut microbial community in the development of colitis-
associated cancer in a murine model. Biomed Pharmacother 2021;
135: 111206 [PMID: 33418307 DOI: 10.1016/.biopha.2020.111206]
Song H, Wang W, Shen B, Jia H, Hou Z, Chen P, Sun Y.
Pretreatment with probiotic Bifico ameliorates colitis-associated
cancer in mice: Transcriptome and gut flora profiling. Cancer Sci
2018; 109: 666-677 [PMID: 29288512 DOI: 10.1111/ cas.13497]
Porter R], Arends MJ, Churchhouse AMD, Din S. Inflammatory
Bowel Disease-Associated Colorectal Cancer: Translational Risks
from Mechanisms to Medicines. | Crohns Colitis 2021; 15: 2131-
2141 [PMID: 34111282 DOI: 10.1093/ eccojcc/jjab102]

Maiorino L, DafSler-Plenker J, Sun L, Egeblad M. Innate
Immunity and Cancer Pathophysiology. Annu Rev Pathol
2022; 17: 425-457 [PMID: 34788549 DOI: 10.1146/ annurev-
pathmechdis-032221-115501]

Morris RM, Mortimer TO, O'Neill KL. Cytokines: Can Cancer
Get the Message? Cancers (Basel) 2022; 14 [PMID: 35565306 DOL:
10.3390/ cancers14092178]

Hanahan D. Hallmarks of Cancer: New Dimensions. Cancer
Discov 2022; 12: 31-46 [PMID: 35022204 DOI: 10.1158 /2159-8290.
CD-21-1059]

Bardel¢ikova A, éoltys J, Mojzis J. Oxidative Stress, Inflammation
and Colorectal Cancer: An Overview. Antioxidants (Basel) 2023;
12 [PMID: 37107276 DOI: 10.3390/ antiox12040901]

Basak D, Uddin MN, Hancock J. The Role of Oxidative Stress
and Its Counteractive Utility in Colorectal Cancer (CRC). Cancers
(Basel) 2020; 12 [PMID: 33187272 DOI: 10.3390/ cancers12113336]
Azer SA. Overview of molecular pathways in inflammatory
bowel disease associated with colorectal cancer development.
Eur ] Gastroenterol Hepatol 2013; 25: 271-281 [PMID: 23169309
DOI: 10.1097/MEG.0b013e32835b5803]

Amoroso F, Falzoni S, Adinolfi E, Ferrari D, Di Virgilio F. The
P2X7 receptor is a key modulator of aerobic glycolysis. Cell Death
Dis 2012; 3: €370 [PMID: 22898868 DOI: 10.1038/ cddis.2012.105]
Mantovani A, Sozzani S, Locati M, Allavena P, Sica A. Macrophage
polarization: tumor-associated macrophages as a paradigm for
polarized M2 mononuclear phagocytes. Trends Immunol 2002; 23:
549-555 [PMID: 12401408 DOI: 10.1016/S1471-4906(02)02302-5]

Qin J, Zhang X, Tan B, Zhang S, Yin C, Xue Q, Zhang Z, Ren
H, Chen J, Liu M, Qian M, Du B. Blocking P2X7-Mediated
Macrophage Polarization Overcomes Treatment Resistance in
Lung Cancer. Cancer Immunol Res 2020; 8: 1426-1439 [PMID:
32933967 DOI: 10.1158 / 2326-6066.CIR-20-0123]

Ren W, Rubini P, Tang Y, Engel T, Illes P. Inherent P2X7
Receptors Regulate Macrophage Functions during Inflammatory
Diseases. Int ] Mol Sci 2021; 23 [PMID: 35008658 DOI: 10.3390/
ijms23010232]

Adinolfi E, Capece M, Franceschini A, Falzoni S, Giuliani AL,
Rotondo A, Sarti AC, Bonora M, Syberg S, Corigliano D, Pinton
P, Jorgensen NR, Abelli L, Emionite L, Raffaghello L, Pistoia V,
Di Virgilio F. Accelerated tumor progression in mice lacking the
ATP receptor P2X7. Cancer Res 2015; 75: 635-644 [PMID: 25542861
DOI 10.1158/0008-5472.CAN-14-1259]

Oberg HH, Wesch D, Kalyan S, Kabelitz D. Regulatory Interactions
Between Neutrophils, Tumor Cells and T Cells. Front Immunol
2019; 10: 1690 [PMID: 31379875 DOI: 10.3389/ fimmu.2019.01690]
Asadirad A, Baghaei K, Hashemi SM, Dehnavi S, Ghanbarian H,
Mortaz E, Anissian A, Asadzadeh Aghdaei H, Amani D. Dendritic
cell immunotherapy with miR-155 enriched tumor-derived
exosome suppressed cancer growth and induced antitumor
immune responses in murine model of colorectal cancer induced
by CT26 cell line. Int Immunopharmacol 2022; 104: 108493 [PMID:
35032826 DOI: 10.1016/j.intimp.2021.108493]

Xia X, Mao Z, Wang W, Ma ], Tian ], Wang S, Yin K. Netrin-1
Promotes the Immunosuppressive Activity of MDSCs in
Colorectal Cancer. Cancer Immunol Res 2023; 11: 600-613 [PMID:

2025-03-28 | Volume 33 | Issue 3 |



51

52

53

55

56

57

J3aishideng®

36812256 DOI: 10.1158 /2326-6066.CIR-22-0658]

Principi E, Raffaghello L. The role of the P2X7 receptor in
myeloid-derived suppressor cells and immunosuppression. Curr
Opin Pharmacol 2019; 47: 82-89 [PMID: 30959357 DOI: 10.1016/
j.coph.2019.02.010]

Crespo Yanguas S, Willebrords J, Johnstone SR, Maes M, Decrock
E, De Bock M, Leybaert L, Cogliati B, Vinken M. Pannexinl as
mediator of inflammation and cell death. Biochim Biophys Acta
Mol Cell Res 2017; 1864: 51-61 [PMID: 27741412 DOI: 10.1016/
j.bbamcr.2016.10.006]

Teng F, Mu D, Meng X, Kong L, Zhu H, Liu S, Zhang J, Yu
J. Tumor infiltrating lymphocytes (TILs) before and after
neoadjuvant chemoradiotherapy and its clinical utility for rectal
cancer. Am | Cancer Res 2015; 5: 2064-2074 [PMID: 26269765]

Saez PJ, Vargas P, Shoji KF, Harcha PA, Lennon-Duménil AM,
Séez JC. ATP promotes the fast migration of dendritic cells
through the activity of pannexin 1 channels and P2X(7) receptors.
Sci Signal 2017; 10:eaah7107 [PMID: 29162744 DOI: 10.1126/
scisignal.aah7107]

Albalawi F, Lu W, Beckel JM, Lim JC, McCaughey SA,
Mitchell CH. The P2X7 Receptor Primes IL-1p and the NLRP3
Inflammasome in Astrocytes Exposed to Mechanical Strain.
Front Cell Neurosci 2017; 11: 227 [PMID: 28848393 DOI: 10.3389/
fncel.2017.00227]

Cabal-Hierro L, O'Dwyer PJ. TNF Signaling through RIP1 Kinase
Enhances SN38-Induced Death in Colon Adenocarcinoma. Mol
Cancer Res 2017; 15: 395-404 [PMID: 28087739 DOI: 10.1158 /1541-
7786.MCR-16-0329]

Vredevoogd DW, Kuilman T, Ligtenberg MA, Boshuizen J,
Stecker KE, de Bruijn B, Krijgsman O, Huang X, Kenski JCN,
Lacroix R, Mezzadra R, Gomez-Eerland R, Yildiz M, Dagidir
1, Apriamashvili G, Zandhuis N, van der Noort V, Visser NL,
Blank CU, Altelaar M, Schumacher TN, Peeper DS. Augmenting
Immunotherapy Impact by Lowering Tumor TNF Cytotoxicity
Threshold. Cell 2019; 178: 585-599.€15 [PMID: 31303383 DOI:
10.1016/j.cell.2019.06.014]

Yang Y, Delalio L], Best AK, Macal E, Milstein J, Donnelly I,
Miller AM, McBride M, Shu X, Koval M, Isakson BE, Johnstone

WCID | https:/ /www.wjgnet.com

WES. BISREP2X72AS 5 - BB IHESRIR

59

60

61

62

66

177

SR. Endothelial Pannexin 1 Channels Control Inflammation by
Regulating Intracellular Calcium. | Immunol 2020; 204: 2995-3007
[PMID: 32312847 DOI: 10.4049/jimmunol.1901089]

Amoroso F, Salaro E, Falzoni S, Chiozzi P, Giuliani AL,
Cavallesco G, Maniscalco P, Puozzo A, Bononi I, Martini F,
Tognon M, Di Virgilio F. P2X7 targeting inhibits growth of
human mesothelioma. Oncotarget 2016; 7: 49664-49676 [PMID:
27391069 DOI: 10.18632/ oncotarget.10430]

Allsopp RC, Dayl S, Schmid R, Evans RJ. Unique residues in
the ATP gated human P2X7 receptor define a novel allosteric
binding pocket for the selective antagonist AZ10606120. Sci Rep
2017; 7: 725 [PMID: 28389651 DOI: 10.1038 /s41598-017-00732-5]
Giannuzzo A, Saccomano M, Napp J, Ellegaard M, Alves F,
Novak I. Targeting of the P2X7 receptor in pancreatic cancer and
stellate cells. Int | Cancer 2016; 139: 2540-2552 [PMID: 27513892
DOI: 10.1002/1jc.30380]

Kan LK, Drill M, Jayakrishnan PC, Sequeira RP, Sanfilippo PG,
McLean C, Hunn M, Williams DA, O’'Brien TJ], Drummond
KJ, Monif M. P2X7 receptor antagonism by AZ10606120
significantly depletes glioblastoma cancer stem cells in vitro.
Brain Res Bull 2024; 215: 110996 [PMID: 38857832 DOI: 10.1016/
jbrainresbull.2024.110996]

Wang H, Yang D, Li L, Yang S, Du G, Lu Y. Anti-inflammatory
Effects and Mechanisms of Rhein, an Anthraquinone Compound,
and Its Applications in Treating Arthritis: A Review. Nat Prod
Bioprospect 2020; 10: 445-452 [PMID: 33128198 DOI: 10.1007/
513659-020-00272-y]

Nuka E, Ohnishi K, Terao J, Kawai Y. ATP/P2X7 receptor
signaling as a potential anti-inflammatory target of natural
polyphenols. PLoS One 2018; 13: €0204229 [PMID: 30248132 DOI:
10.1371/journal.pone.0204229]

Deng Y, Zhou M, Zhao X, Xue X, Liao L, Wang ], Li Y. Immune
Response Studies Based on P2X7 Receptors: A Mini-Review.
Curr Pharm Des 2022; 28: 993-999 [PMID: 35100953 DOI: 10.2174/
1381612828666220131091325]

Sheng D, Hattori M. Recent progress in the structural biology of
P2X receptors. Proteins 2022; 90: 1779-1785 [PMID: 35023590 DOI:
10.1002/ prot.26302]

A AT IRALR SR IRALR

2025-03-28 | Volume 33 | Issue 3 |



ARV & 51 i i

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

DOI: 10.11569/wcjd.v33.i3.178

THFRHE N EILAYE 20258E3528H; 33(3): 178-182

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

Lk 2738 REVIEW

= RN B SR ETRI RS

ZE, WR%, THR

BRI, BRW, TR, T HXFWETHER ITHE ARG T
214200

SE, SR, BB R M IRRPHTF.

fEERBRSA: [LRADSEN. TR, THRIT EBsIied
S8, SBERT DTEIENSIFBEENrN,; UEBIudiehE
ERFWN.

WA THR, BT, FrES, SIS, 214200, THATHRT
BB 15882, STAAS IR EESIVBRY. diyzhou@163.com

WFBERA: 2024-12-31
BOBE: 2025-02-27
BESEHR: 2025-03-16
FELRHRREIHE: 2025-03-28

Roles of tertiary lymphatic
structures in gastric cancer

Xian-Cheng Yan, Ling-Ling Fan, Wei-Min Wang

Xian-Cheng Yan, Ling-Ling Fan, Wei-Min Wang,
Department of Oncology, The Affiliated Yixing Hospital of Jiangsu
University, Wuxi 214200, Jiangsu Province, China

Corresponding author: Wei-Min Wang, PhD, Master’s
Supervisor, Associate Chief Physician, Department of Oncology, The
Affiliated Yixing Hospital of Jiangsu University, No. 1588 Xincheng
Road, Yixing City, Wuxi 214200, Jiangsu Province,

China. dryzhou@163.com

Received: 2024-12-31
Revised: 2025-02-27
Accepted: 2025-03-16
Published online: 2025-03-28

Abstract

Gastric cancer is the fifth most common malignant tumour
in the world, seriously threatening global human health.
The conventional treatment of gastric cancer relies on
surgical resection as the main treatment modality. With
the breakthrough progress in the field of treatment, more
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adjuvant treatment methods have been accepted and
apporved, including chemotherapy, radiotherapy, targeted
therapy, and immunotherapy, which have achieved
considerable clinical efficacy. Due to its complex biological
characteristics, gastric cancer shows a high recurrence
rate and easy meta-stasis, leading to a poor prognosis.
Consequently, it is urgent to find effective markers to predict
treatment efficacy and prognosis. In recent years, great
progress has been made in understanding tertiary lymphoid
structures (TLS) in multiple cancer research fields, and they
are considered to have significant prognostic value in gastric
cancer, providing a new possible approach for the treatment
and prognostic evaluation of gastric cancer. The aim of this
paper is to investigate the prognostic value of TLS in gastric
cancer. Based on the understanding of the tumor immune
microenvironment, TLS are expected to become a new
therapeutic target, which could provide a new direction and
strategy for the treatment of gastric cancer and improve the
efficacy and life quality of patients.
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Abstract

BACKGROUND

There is still a lack of specific treatment options for stress
ulcer caused by occupational pneumoconiosis. Inappropriate
treatment can increase adverse events and affect the

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

prognosis of patients. This study intended to identify the
influencing factors of stress ulcer caused by occupational
pneumoconiosis and develop an early warning model to
guide clinical treatment decisions.

AlM

To identify the influencing factors of stress ulcer in patients
with occupational pneumoconiosis and to develop an early
warning model for this condition.

METHODS

A prospective study was conducted, in which 58 patients
with occupational pneumoconiosis complicated with stress
ulcer admitted to Huzhou Shushan Geriatric Hospital
from October 2021 to October 2024 were selected as an
observation group, and another 116 patients with simple
occupational pneumoconiosis were selected as a control
group at a 1.2 ratio. General information and biochemical
indicators were collected for both groups. The Lasso-Logistic
regression equation was used to analyze the influencing
factors of stress ulcer. R was used to construct a nomogram-
based stress ulcer warning model. Receiver operating
characteristic curve, calibration curve, and decision curve
analysis were used to analyze the diagnostic efficacy of the
warning model.

RESULTS

The levels of serum motilin (MLT), heat shock protein 70
(HSP70), tumor necrosis factor-a, and C-reactive protein,
as well as the proportions of patients with stage 3 disease,
alcohol consumption, depression/anxiety, and Helicobacter
pylori (H. pylori) positivity in the observation group were
higher than those of the control group (P < 0.05). MLT,
HSP70, disease stage, depression/anxiety, and H. pylori
positivity were high-risk factors for the occurrence of stress
ulcer (P <0.05). The area under the curve of the nomogram
warning model for diagnosing stress ulcer was 0.792 (95%
confidence interval: 0.718-0.866), and the diagnostic results
had a good fit with the actual results. When the threshold
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probability was 15%-80%, the net benefit rate of patients
was high.

CONCLUSION

The nomogram warning model constructed based on MLT,
HSP70, disease stage, depression/anxiety, and H. pylori
positivity can effectively diagnose the risk of stress ulcer in
patients with occupational pneumoconiosis, help optimize
treatment measures, and control disease progression.
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(Helicobacter pylori, H. pylor) AL & bruE"™: 1213
P AR IE G I 45 >4 dpm. P95 20 3 138 B S A ik
BEEEE N1, oy Ana B 202 AN X 200 B 5 ek
LN, ARSI 2 DA X 38 s Mk 42
FEIS B3, AT 6 B 4N X, AR P2 AEAE.
122 FEE3R4F ANB R, PO KA, B
15 min(3000 r/min), IR EEORAE, DARGER G s W B
(P B Ei IS A MR BR A ®])IE B 3 % (motilin,
MLT). #K 78 H70(heat shock protein70, HSP70).
B JRg SR FE A F--o(tumor necrosis factor-o, TNF-a)s C
J N F A (C-reactive protein, CRP); X FIS-980A IIIfili
D REAX (b B e 2 9T 48 A R 2 =] )l 7€ 5 — F0 H
TWETEPFEV,). AAEEFEVC), tHE— b
(FEV/FVC). H—FH RS THE B 5
(FEV,%).

1.2.3 Jizd=a: PHa 3556 5 —fbrik, A 354
il PV R, IRAIT T GO ST BRAE KB H B R 58
BRI ), RS SR AR, A INIPEA R &2
SREAEASH A 5 TP E, RN, 38 XAZ0.

Giit %03 RASPSS 27.0% M4, il & IEA S
i Hor =55 M & 7Ok Pl(mean+ SD)ER IR, 4H [A] L
KBS RE ARG 56, THECRRER K56, SRRt
K FRAGLS, K H Lasso-Logistic[Fl I 77 FEHf 2 AT
TRIEE -, 38 REA A i 41 26 R B A Y, SR FH 32k
F TAERFE M 28 f th 28 T [ # (area under the curve,
AUC). EHEMLZR. Wi thZi(decision curve analysis,
DCA) 7 Hr 71 2k B T 5 B 2 W e, A i K ifEo =
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0.05 -

Coefficients

0.00

-0.05

-7 -6 -5 -4 -3 )
Log (1)

B 1 LogN5lasso@AREFRE.

0.05.

2 BR

2.1 BL—fEFA WL IMBEMLT. HSP70. TNF-o.
CRP/K V- S 5edii 33 Wl /8208 A pylori
FHVERT 5 B3 28 i %o B 2H (P<0.05), FHZEME S . BMI,
PR T RS R LR 2 R g %
B WAL

2.2 mEHERBA AR E (DBEREETHE
Guit2 i L8N E YN N Lassol I A 43#r, TRE I3
2, B AT I A TS B s BRI K, IR = R
OB W 40 B2 R0 B, i 4 38 SR UEVE
SE TS HLambda. 1seff, £ 215N EE REL, MR
THE. HE2AT AR RSN R ERE, 25 EMLT,
HSP70. i $ESAEEIE. H. pylorifAYE; (2)LARN
Wiz N IR AR B, Lassola] A G A8 &4 Sy 5 25 m i 22
Z K% Logistic A7 12, 4598 2/"MLT. HSP70. i
SR HIHER/AERE . H. pylorBAVE R RIS 5 R A )
&K (P<0.05), W.33.

2.3 7 £k B TR AL AN My 32 AR Lasso-Logistic[m] 5 75 #2455
W5 SRS NP7 51 4R B TR ALY, iy e R
TS BN AN, B3R AT S50 7R 180-20047, M
Pz R AR AR 7E72.00%-82.00%.

2.4 7&K EFREEEA N3 E B E 4R, P2 E T
SRS IR N 7 AU CH0.792(95%CT: 0.718-
0.866); HHEISTT R, F1|4& P s A A2 Wi e 5 SR gh 3
AEUFILAYE, $enE e, 6T 1, 4 A
915%-80%IF, AR [ 3 an 2 T, oA RIAF I IR
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&1 FHEMERIN%), (mean + SD)]

E5 R ERINRNR MINERL

=] NREZ4R (7 = 58) XI8R4E(n = N6) ty'lz PE
3 0.303 0.582
ES 53(91.38) 110(94.83)
8 5(8.62) 6(5.17)
FH () 55.04 +4.23 53.98 +5.39 1.309 0.192
BMI(kg/m?) 22.45+1.48 22.63+1.21 0.857 0.393
TH(E) 15.11+3.86 13.98 +3.45 1.957 0.052
FEV,/FVC(%) 59.92 +5.12 61.13+4.38 1.622 0.107
FEV,%(%) 60.16 +5.37 61.62 +4.59 1.867 0.064
MLT(ng/L) 330.32 + 98.85 230.35 + 67.71 7.830 <0.001
HSP70(ng/mL) 3.54+1.04 2.46+0.94 6.893 <0.001
TNF-a(ng/mL) 90.94 +20.21 71.55 + 16.68 6.726 <0.001
CRP(mg/L) 15.58 +4.11 11.40 +3.37 7.157 <0.001
R RE 2512 0.012
158 29(50.00) 81(69.83)
288 14(24.14) 25(21.55)
358 15(25.86) 10(862)
bEs il 0.555 0.758
ES] 33(56.90) 67(57.76)
Y& T ZLfh 18(31.03) 39(33.62)
Eh 7(12.07) 10(8.62)
XEE 0.802 0.371
FEESIVEN 40(68.97) 72(62.07)
SESY 18(31.03) 44(37.93)
S 1.180 0.277
Z 37(63.79) 64(55.17)
& 21(36.21) 52(44.83)
R0 10.441 0.001
b 23(39.66) 20(17.24)
5 35(60.34) 96(82.76)
BRI 0.725 0.395
215 46(79.31) 98(84.48)
PR 12(20.69) 18(15.52)
HER/RERR 14.914 <0.001
2 40(68.97) 44(37.93)
& 18(31.03) 72(62.07)
T3] 0.684 0.710
b=l 29(50.00) 65(56.03)
KA 23(39.66) 42(36.21)
=i 6(10.34) 9(7.76)
[eacE hapalest=! 0.236 0.627
Z 44(75.86) 84(72.41)
& 14(24.14) 32(27.59)
BARA AR 0.321 0.852
ToH 28(48.28) 60(51.72)
=k 2(3.44) 5(4.31)
Neefem) 28(48.28) 51(43.97)
H. pyloraiE 6.912 0.008
2 17(29.31) 15(12.93)
& 41(70.69) 101(87.07)

H. pyiori: Wi NS, BMI: INFIS1EEL MLT: S5,

WEBEIDIPSBREMTHES DL,
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HSP70: #YATIZEE370; TNF-o FRBBIASEER S —a; CRP: CRAVERES; FEV,/FVC: —HEK; FEV, %: F5—
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8 88 88 7776666 5553221

1.2
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-

Binomial deviance
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o
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.
. | 1l
. ELiw
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0.9

B 2 RIS

BUAIH SRR EFIIRR INERR

0 10 20 30 40 50 60 70 80 90 100
%fg L L L L L . L \ L ),
MLT ‘ - - T T T T T v |
50 100 150 200 250 300 350 400 450 500
HSP70 " - r - v - )
0.5 1 1.5 2 2.5 3 35 4 4.5 5 55
24
R — ;
13 34
=]
P . =
HIVHT, £ " '
a_l\‘
=
H. py/oriﬁa’ré —_—
%
BME
0 20 40 60 80 120 160 200 240 280
0.05 0.1 0.2 03 040506 0.7 08 09 095

B 3 FILEWERE. MLT: H 4025 HSP70: IMATTER [H70; H. pylor: WA JIEHEFTFEE.

ISz A E.

3 171E
HR b A 242 i 25 2 30 THT I — 2R ) 77 2 ) A A7 {ge e il
RO, TR AR T 390 A il 20 2R AR, B 314 T iU
A, WRE S B M Th A AL, i B R IS
B, U MR 2R 0 B ELIA Y, Il Zi4F
YAk J T IO SR, S B R A IR, 451 B A
5 b R, 3R 5 R R . LI R 9 AR SR
Je B, AT 51 T T AT Y I, R R 0
HERWL IR, T AR A il R RO s R AR
SRR DR 25 7 ERBH 9 5 It ) S

AHI TR T, S 507 B B A 2 il 3
SR I 0, A B A2, 30 R i S E K it
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YRR FE RO B, oA RO AT A RS e, Tt Th R
B, DA SRS AR, HEHT )R B, D R
PRIAEEIR, R PR IEIR . AR e ) HUE <
NPT 4ERERIE @Y, SCEIES A S, SEARNTIR A M
AR, & T3 RN AR AR TR AFI R S e A I, B
AT ORI, BSOS & RAE T, Ml
PHZE, 51D i IR i S, e (E 20 K 40 iR
T, TR S5, Lasso-Logisticlnl A7 FE 2R, £
JE AR R BNV AR 5o I LI S B R 2R L R
PR 2Rl & — B )™ B SR A B, HTEAR IR F B, R
{58 At B AR BRE, HORERRATS 2 AT I B, A
FEEIRYT, S IR AR 5 TAERIN, 5 KA.
PSS RO ERR G, RRG e . JIARIR S 2> 3
R A NEISOEER 7K, SR R 20 i A B RS DR AP AL
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x® 2 WEBR

e TE
RTS N5 2=1,8=0
] 2=18=0
TNF-o =B
CRP RE
_ MLT Bl
B%E HSP70 el
RN 1Hi=1,208=238=3
HIEL/EER Z2=1,85=0
H. pylorlBIE 2=1,48=0

H. pylor: W NEFTES; MLT: BB)&K; HSP70: AT EE70; TNF-o: AREEIATEER S —a; CRP: CRANZES.

1.00 4

0.75 1

0.50 A

Sensitivity

0.25 A

0.00

L T L] 1
0.00 0.25 0.50 0.75 1.00
1-specificity

B 4 JEEMERIGIROCHZ. ROC: il H LML

Specifigity: SR Sensitivity: FRUREE .

1.0 T
/
’
s

0.8
Z
E
8
S 0.6
a
o
(9]
c
3 0.4
o
[e)

— — Ideal
—— Apparent
0.2 Bias-corrected
/
s
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Predicted probability

5 SILEMERTIGIBERL. 1deal: BTG HRLE;

Apparent: 57248 Bias—corrected: SZPRphZk.
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0.3 1
— Treat all

0.2 — Treat none
2 — Model
(9]
Qo
@
=0.1

0.0 1 \

0% 25% 50% 75% 100%
Treatment threshold probability

6 BlLEMZRTIFIDCARILZ. DCA: EEHANLZE, Treat All: FFAT
NEBFEAZIGITHI BRI, Treat None: FTE ABDAREEZIGI T HIPINES;
Model: BT TTMIAEL 15

T P BN B 5 R A BRI R S bR A RN
s EFOHE T, 8 HOEE R ARG I gk
TR B L, SRR 2E, BN IR B SR 251, A
pylorPHPE AR E B %6 Az B BRI, (HH
FE AT YN0 LB 15077 A A e ik = 70 A S AR
W BdE B, MERALH. pyloriBH M FT & HLl s 5 R
H, H. pyloriPATE L3 B ) A XS ZH. pyloril]
PR 19240115, HOTREIR SN H. pylorBAYE T HE N H
RV o T 3 1P, A1 R A A = N IR
IR, WO 4 5 AR S SO, 3 il R ) S AR PR
3, sEmd B Rk, (AN B 1 R E KT,
XA REAE R R R G BEAE FH Y. 5 A AR
FOLIANZ LI iR bR, L2 H R, SUMLT.

HSP70/2 S 27 A AL ST T A7, TNF-o. CRP
[RIAFAE 2 B LA 1) R 20 B3R, WK B R 27 K
AR # . MLTTH A B R /- IE 2 A%, wI i
Bz HSP702& B M ER (A, S AR 2 HIBECR, B
LA e B P R 2R O, O A R R R, B
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® 3 NAERBAERINRR

2| EPSENGIE = bl

_ , 95%Cl

8%s B SE. Wald PE OR " [
BEIN -0.290 0.089 10.646 <0.001 = - -

MLT 0.541 0.111 23.764 <0.001 1.718 1.425 2.071
HSP70 0.521 0.128 16.545 <0.001 1.683 1.325 2.138
RO 0.678 0.207 10.730 <0.001 1.970 1.123 3.456
HIEL/EERR 0.459 0.139 10.899 <0.001 1.582 1.101 2.274
H. pyloriBBIE 0.876 0.247 12.570 <0.001 2.401 1.521 3.789

H. pylorr: Wi IEME; MLT: 85z, HSP70: WA= EH70.

YWRGHSP70, 5 EEHLAAR AR 25 EL A BT A, Ry 4k
TE R o3 h, B AR RN, Rk, AR
MLT. HSP70H H A RRME A AR Il 3 & M 72 1h
PR K.

| 2% BT 3 i B 22 A TR 48 A A B H bR
JRRAENEZ, T T RN B AME R 22 e K, I
HEBSAMARAEETT R ARHIE 5T L PR A 2 P e AR Y
RITIERIA2804y, NI I R R AR A 1804y
i, R AR 72.00%, BEH MBI, AR
MR 0. A FEIb IR, B0 20 P T A A A
2k 5% LR BEARE A, S WU 1 80%, 1A 12k
P T AR R A SLIE 5 v W B SRR 3. ) 21
DCAMIZE R I, TE15%-80%I, B3 IiF 3R e R H =, I
I SR EANAAL B7 16 it m] A 50 22 R I SR A, I AR
FAPERR. [RINE Z 2 B T B i K FBFR B, 255 I
I, ANEAME I TAE &, 85 (eI IR SEt 4.

4 518

Zi BAT%n, MLT. HSP70. ¥ 3. AR/ E . H
pyloriFATEYS RN AE AN B I BB I8 92 1) fes o A
7, YR R 2R ] AR A B B S W e, TT
IR R Im PRI IT, (RSO0 B A, ASHIE 00 51 IR ) 72
XXEER, FEARIAET7 T W] ReAFAE e v, L 145
b NFTRESCIR R D, S a2 s, 2 IRIEIEREL
T, RATREZ AN B AL &, BT ATHE LD AL

NERER

LBHE

I 6 T AR 3 KSR 0 M TR P B,
R SR 3 RIS R L, SR ek,
NS TIUR, UL 750 TR MR, 1t
BBV, T, TR S5 K
TR, I RN ELBR R S5 R
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2R, TIE R EET Logistic/ A7 FE R AT AAAS AL, AT
EACKEMER, FERR A A K s PG Rz

ZE 5
PR HRMb A 243 it 8385 I8 P e A S TR 3R e T3
R,

Pt g=ln
RICO AR5 5 2Bt s A B SRR R, I
SR TIVEARAY, DAY PRI S (A4 4 L

SR T%E

HEEN2021-10/2024- 1034 & L1 2 47 B2 BT 58451 HA
PR it 5 R BB A MR A, ik 12
BET S5 e X 1 16451 BR At HRMb A4 A4 fifi g 7635 4 Joxot HEZH.
Gt AR AATE bR, K HLasso-LogisticlAl )
T3 RE AT SR 5057 AR 52 e ER 2%, R R ) 2
P77 41 26 B PR A, R FH 32 CARRAEHh 22
2R, Vesk B2k (decision curve analysis, DCA)7#HT
H1) 2 B P AR A 12 W e

X E

()WEZL I3 B 32 (motilin, MLT).  #WK 55 2% (1 70(heat
shock protein70, HSP70). MHEIASER o CRMEEH
ISP BB oy BA3 A R AR/ TR
(Helicobacter pylori, H. pylori)FAYEFT (5 L1 15)  T- 5
41(P<0.05); 2MLT- HSP70. HIi/r . FAs/4ERE .
H. pyloriBATE @& Rz K AR 1) s fa R 2.(P<0.05);
(3) 1| 2 Vo T A5 78 12 W7 97 95 P 95 9 1) i 2 TR TR OR
0.792(95%CI: 0.718-0.866), 12 W4k Ft 5 st FA Bif
PAAPE, BRI N 15%-80%H, B IR 3R a5 R4 .

LiLET,
MLT. HSP70. s IELEERE. H pylorPHEY)
FEBRME A I NP I fE R R 2R, 8 A
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Abstract

BACKGROUND

Nonalcoholic fatty liver disease (NAFLD) is the most
common liver disease in China. Vitamin D and pentraxin
3 (PTX3) participate in the occurrence and development of
NAFLD by regulating calcium and phosphorus metabolism
and inflammation. This study analyzed the relationship of
serum 25-hydroxy vitamin D3 [25(OH)D3] and PTX3 levels
with liver fat content and liver fibrosis in patients with
NAFLD.

AIM

To analyze the relationship of serum 25(OH)D3 and PTX3
with liver fat content in patients with NAFLD, as well as
their diagnostic value for liver fibrosis.

METHODS

A total of 120 NAFLD patients in our hospital from June
2022 to September 2023 were selected as a study group, and
another 120 healthy individuals in the same period were
selected as a control group. General information and serum
levels of 25(OH)D3 and PTX3 were compared between
and two groups, and the levels of 25(OH)D3 and PTX3
were compared in patients with different liver fat contents
in the study group. The correlation between serum levels
of 25(OH)D3 and PTX3 and liver fat content in NAFLD
patients was analyzed. The levels of serum 25(OH)D3,
PTX3, liver fibrosis, and liver function indicators [hyaluronic
acid (HA), procollagen type III (PCIII), procollagen type
IV (PCLV), alanine aminotransferase (ALT), and aspartate
aminotransferase (AST)] were compared among patients
with different degrees of liver fibrosis in the study group.
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The correlation of serum 25(OH)D3 and PTX3 levels with
liver fibrosis and liver function indicators was examined,
and their value for diagnosing liver fibrosis was assessed.

RESULTS

Serum 25(OH)D3 level in the study group was lower than
that of the control group, while PTX3 level was higher than
that of the control group (P < 0.05). There was a statistically
significant difference in serum 25(OH)D3 and PTX3 levels
among patients with different liver fat contents in the
study group (P < 0.05). As the liver fat content increased,
serum 25(0OH)D3 levels significantly decreased, while
PTX3 levels significantly increased. Serum 25(OH)D3 levels
were negatively correlated with liver fat content in NAFLD
patients, while PTX3 levels were positively correlated
with liver fat content in NAFLD patients (P < 0.05). Serum
25(OH)D3 levels in patients at risk of liver fibrosis in the
study group were lower than those in patients without
liver fibrosis, while the levels of PTX3, HA, PC III, PC [V,
ALT, and AST were higher than those of patients without
liver fibrosis (P < 0.05). Serum 25(OH)D3 levels in NAFLD
patients were negatively correlated with HA, PC III, PC
IV, ALT, and AST levels, while PTX3 levels were positively
correlated with HA, PC 11, PC IV, ALT, and AST levels (P <
0.05). The area under the curve (AUC) of serum 25(OH)D3
and PTX3 alone for diagnosing liver fibrosis in patients with
NAFLD was 0.713 and 0.781, respectively, while the AUC
of their combination was 0.908, which was greater than the
AUC of either of them alone (P < 0.05).

CONCLUSION

Serum 25(0OH)D3 level in NAFLD patients is negatively
correlated with liver fat content, while serum PTX3 level is
positively correlated with liver fat content. The two have
appreciated diagnostic value in liver fibrosis.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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NAFLD & % fr 7525% % & % D3[25-hydroxy vitamin
D3, 25(0H)D3]. PTX3/K-F 5 AT fig by && BAT ¢+ 4
g% %

=424
M7 f & 25(OH)D3 . PTX3 5 NAFLD % 4 i 5 4
B R R BT A ARG A

FiE
#I2022-06/2023-094K % 1206 NAFLD & & 4F % #7F
FOLR, 5 i R A 12040 4 ARG A AE A 2T R4 b
BmA— A, iE25(0H)D3. PTX3KF, 5
YR 50 4L R B AT g B A2 % 4 e 75 25(0OH)D3.
PTX3/K-F, 2 ##7%F25(0H)D3. PTX3K-F L5
NAFLD & 4 AT fig by 42 69 48 %%, JH AT 5040
R VAT 4F 4442 % % 75 25(0H)D3. PTX3,
AT 41 LR AL BT 2 #8468 47 [ P B2 (hyaluronic acid,
HA). III#& fix & a7 (procollagen type III, PCII). IV
A A7 i J7 (procollagen type IV, PCIV). & &BR # &
B(alanine aminotransferase, ALT). X% &B2 254
B4 (aspartate aminotransferase, AST)]7K-F, o s 7
25(0OH)D3. PTX3K-F LT 2eie. I 2hreddreg
AR BT AT A LA g AL

#ZR

B 5048 o 7 25(OH)D3 K FAK T 2 B8 48, PTX3/K-F
2 T AP AL(P<0.05); FFRAARRITRE G &8 & 4%
£ #25(0H)D3. PTX3/K-F Ik £ 7 A 43t 5 & L
(P<0.05), kLA T g oy &-& 56 Am, 7% 25(OH)D37K-F A
2 A%, PTX3/K-F8 24t &; £ 7A25(0OH)D35NAFLD
BHATS A2 2 fida%, PTX3K-F5NAFLD %
I A5 By 4% 2 A8 % (P<0.05); AF 50 LBATF 4F 4k &
i 7 25(OH)D3 K -FAK T AT £F 2t B 4, PTX3.
HA. PCIIl. PCIV. ALT. ASTK-F& FRAFL4
¢ B % (P<0.05); NAFLD % & 2 7525(0H)D3K T 5
HA. PCIIl. PCIV. ALT. ASTAK-F 2 fita%, PTX3
KFL5HA. PCII. PCIV. ALT. AST/K-F2 EARE
(P<0.05); f27#525(0OH)D3 PTX3 445 BINAFLD # 4%
BT £F 46y wh 4%, F @ #%(area under the curve, AUC)%>
F140.713. 0.781, B4 W69 AUC40.908, kX T =%
R4 49 AUC(P<0.05).

it

NAFLD# % fF25(0OH)D3K-F 5 sl & & 2
Ak, fAPTXIKTF 5 &F 2 EMX, =4
FERT &F e Ais iy 7 B — AL
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Group Inc. All rights reserved.
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AR A P4 A 5 AT (nonalcoholic fatty liver disease, NAFLD)
AER I FRN25%, AR A AN A A e 1) 2 2 iR R,
1R E, NAFLD O A EHE W IR, Tk H sk
PN AR KR ™. NAFLD 5 &1L X i i &
HEPUSEA K, TR T RN, 4E2E RDIE RN AMUES
WA IE R, RN SARREEEIE. W& S
IR R AE B DI, G iEE R Y, 4828 RD/KP i
Ik, NAFLD B & 45 . FFAT 4L FE S ™ 5. Ak, 1E
TR AR A 3(pentraxin 3, PTX3) M T R 4 fiE K 2H
BGFIORIA T, 1M RAEFEERAMANAFLD R A K ™. {5
25¥8 44 ZD3[25-hydroxy vitamin D3, 25(OH)D3]. PTX3
ENAFLDEE FF T & & AR 4400 56 R i ok B
ffa. I, ASHFF E AR FENAFLD 4 1175 25(0OH)D3 .
PTX3/KF 5 ARG & & 1R R, I A2 4P ik
BIOME, IR R VPSR IS TR (S A .

1 #RRT5E

1.1 #44t 1 H12022-06/2023-09F Bt 120 FINAFLD & # A
WEFCLH, 533k R 2045 fg B ARG 2 /E Xt B2, g A b
e (DT NAFLDZ W HE, Q)%HIEZH )
TR Q)RR 18-75% ; (4pNFITIREIEH; (5) A8
A 15, HEBARitE: (DI 4E2E R D; ()Ml R4
o, G)VOIF S P S A T, (4)7™ B ek
LR DO RERRRS (5)A BT A 5 (6) kg ; (7)FF
Gravesfii VRS B0 555200 25(OH)D37K 150, (8)
PRI A RTRE S I LF 4R IR, OB B IR %
PESPIIR T A FARF I A

1.2 Z ik SERSEFRARKEIN: Fra i st R34 F B aliik
K24 R KA IE# KNS mL, B3 mLILRR A< B Ok
H (343500 r/min, 2458 cm, I [A]S min)EX_ 23500, K
JFHRUATLAR I 0o Bl 16 G 72 W B 56 Gl 71 0 08 T Bk i 7k
oAy E M3525(0H)D3 . PTX37K T, EH s kOt
ROARIE) 5 SR 1E U5 8 R AR R I 375375 B o IR
(hyaluronic acid, HA). TIT2YJK S5 i (procollagen type 111,
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PCIII). IVZY AT )5 (procollagen type IV, PCIV)/KF. [
FHOLYMPUS AU6404> H 54 A A (H A SRR 17 yar il
13 N2 R % F¥(alanine aminotransferase, ALT). K&
RIREZ Wi (aspartate aminotransferase, AST) A 4ME 155
R IpE. SAHERE. =EEH KR

FF R SR Ah JE I A S AS T A P A 1k
T, MR I P 2 1 F A R I 2 i, IR I A
PEFER5%-33% N, 34%-66% 9, >66% A ),

AR AR BEVRAL . B AL N B 2 R 2 2
TRV BT 4EL s 0, SORIE N TELF i1k, =S1HIE
N AT R 4EAGY,
1.3 MEFEAF (H)WAH TR, MiE25(0H)D3.
PTX37KF; ) FedA[F IR I 7 & 8 2% i525(0H)
D3. PTX37/KF; ()W T AL AR 4 4L FE 5 58 3
JE25(0H)D3. PTX3. HFLF4Efb K AT IhREFRFR(HA
PCIII. PCIV. ALT. AST)/K-

et b8 SR HISPSS 22,080 1. i+ %k ladth
. R R OR Dlmean & SDHIR . AG%6, £ 4H1A]
IR FH R 25 7 2290 M, 33— 0 P LE R FISNK ¢
Fargsr. K FH SpearmanAf ¢ R4 #7 M13525(0OH)D3. PTX3
KF5NAFLD & AR & & L 4edb SOH Dy fe
FEFRIIAEOHE. 18I 528 TAEFFiE(receiver operating
characteristic, ROC) i 4 4 #T [fLiF25(OH)D3. PTX31Z MKt
HFAF 4L NG, 1I7E25(0OH)D3 . PTX37K -5 AT £ 4
A IIAE BAR FI SR FAE FLAE S5y b, > 10 AE R AE
HAEH, 4752 AR HOR/INT 1 B R RO RFIRR ARy
UAHTRAERY, P<0.05S N ZESFH G245 L

2 B8

2.1 HwA—f&FH. £F25(0OH)D3. PTX3KF 1t
B A RBRX L 2 R e gih R . BT I
7E25(OH)D3/K PR T X HEZH, PT X3 7K 1% i 44
(P<0.05). W.3=1.

2.2 REVAF g 4% %% 2 7525(0H)D3. PTX3K-F 1t
BT IR 2 2 614515%-33%, 3749134%-66%, 22151
>66%. A~ [F G I 2 & B E25(0H)D3. PTX3/KF
FLAG 2 3 Giit 275 L (P<0.05), Bl T Hg 7 & & 48,
M7%25(0H)D37KF B2 P&, PTX3/KFI Wt . L
2.

2.3 fi525(0H)D3. PTX37K-FE5NAFLD % % I fig
Fr &2 6948 XM A OCME T oK, [MiE25(0H)D3 Y
NAFLDHEE HF ARG & & S MAHE, PTX3/KF-5NAFLD
SRR & & 2 IEAH9%(P<0.05). WL3R3.

2.4 REVIF 4 Y442 % 8% o 7525(0H)D3. PTX3. A
U e AL BT 2 e AR AT KT Y gk B T4 781 8 o4
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=1 FE—MRER. ME25(0HD3. PTX3KIELEE(mean + SD)/n(%)]

1431 T AEEH INR  IRIERE TIRMFE SAEEE: =EtEE 25(0HD3 PTX3
485 n (&) (%) (kg/m?) L (R/min)  (mmHg)  (mmol/L) (mmol/l) (mmol/l)  (ng/mL) (ng/mL)

AR 120 70/50 56.12+8.43 23.65+1.84 31(25.83) 7865+527 90.53+829 6.61+0.82 513+1.40 2.13+0.78 2258+562° 0.61+0.19
WIRE 120 65/55 54.86+8.19 2329+ 1.91 25(20.83) 77.82+6.13 88.91+854 643+0.76 4.82+1.33 1.96+0.65 35.16+7.14 0.27+0.08
Vas 0.423 1.174 1.487 0.839 1.125 1.491 1.764 1.759 1.834 15.166 18.067
PE 0.515 0.241 0.138 0.360 0.262 0.137 0.079 0.080 0.068 <0.01 <0.01

°P<0.01, SYYERLAMELL,. 25(0H)D3: 25:34E4-22D3; PTX3: [FhBIAEDS.

xr 2 AEFFEHSE8EMME250H)D3. PTX3KE L (mean + SD)

FHsii=E n 25(0H)D3(ng/mL) PTX3(ng/mL)
5%-33% 61 26.15+5.18 0.48+0.15
34%-66% 37 20.43 + 4.26° 0.69+0.18°
>66% 22 16.30 + 3.77™ 0.84+0.21™
F 41.473 41.319
PlE <0.01 <0.01

°P<0.01, 55%-33%18Lt; %P<0.01, 534%-66%1ELL. 25(0H)D3: 255244 D3; PTX3: [EABR/AESS.

7 3 [MiE25(0H)D3, PTXIIKFESNAFLDEE FFiEH=SHIE=<1E

E=1) 25(0H)D3 PTX3
e r -0.716 0.695
FHsih=s PE <0.01 <0.01

25(0H)D3: 26544 22D3; PTX3: [ERRIAES3; NAFLD: JEEE It ASRAT.

xR 4 AEFFFLIEERSIMBE25(0H)D3. PTX3, A4 RAFINAS SR L (Imean + SD)

FFA4IEE  n 2500HD3(ng/ml)  PTX3(ng/ml) HA(ug/L) PCIIL(ug/L) PCIV (ug/L) ALTIU/L) ASTIU/L)

AT F4EL 42 1749+385°  079+0.19° 115626+3539" 143.75+4528° 88.61+2537° 54.61+839° 83241053
ToRF&F4Ely, 78 25632+4.97 051+0.16  7653+22.86 107.54+31.02 6296+20.15 3726+871 72.18+8.65
t 8.871 8.554 7.264 5.168 6.063 10.541 6.183
PE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

°P<0.01, STHFLT4AABLL. 25(0H)D3: 2552445 R D3; PTX3: [EABIAZRHS; HA: BEIHRER; PCIIL: IIFVIRERF]; PCIV: IVAIGIRRER; ALT: AEERE
&8, AST: KX EREEEE.

Yeth, 261 B FAALET LTSl FFAF 4L B35 7E25(0H)  IEAHE(P<0.05). WL3RS.

D3/K KT M4 4itb 3, PTX3. HA. PCIII. 2.6 f7525(0H)D3 PTX3 BN 4 LA 35 4714 Wi AT 47 4
PCIV. ALT. AST/KFET R4 4ELEEP<0.05). W teey WAL DARF SO RF 4T b B NBHMEREAR, TERT4F
4. Yeb BB NIVEREAR, 22 3525(0H)D3. PTX3 2T
2.5 #27F25(0H)D3. PTX3K-F 5T LF AL BATH 645 NAFLDEE L4100 X IIROCHT 2k, 45 R ER, Ik
AROGAR M P BOR, NAFLDE# MIE25(0H)  25(0H)D3. PTX3 iz Wi LT 44k i h 28 R i A (area
D3/KF5HA. PCIII. PCIV. ALT. AST/KFE4  under the curve, AUC)Z3 7 °40.713. 0.781, 25(OH)D3EL &
K, PTX37/K*F5HA. PCIII. PCIV. ALT. AST/KFE  PTX3ZWiIAUCH0.908, KT & Bz WiAUCZ
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7+ 5 [MiBE25(0H)D3, PTXIIKFESHFAF 41k RRATINEEISAREvAE It

E=Ton HA PCIII PCIV ALT AST
r -0.618 -0.503 -0.577 -0.653 -0.586

ZEsie PE <0.01 <0.01 <0.01 <0.01 <0.01
r 0.594 0.487 0.541 0.622 0.559

FRE PiE <0.01 0.005 0.001 <0.01 <0.01

& 6 [ME25(0HD3. PTX3ZHTATLF4LEINME

= AUC 95%Cl BlE BUBE (%) BEE% PE
25(0H)D3 0.713 0.623-0.792 20.15 ng/mL 88.10 48.72 <0.01
PTX3 0.781 0.697-0.852 0.70 ng/mL 83.31 67.95 <0.01
25(0H)D3EXEPTX3 0.908 0.842-0.953 - 85.71 83.33 <0.01
BT4F4E LV ISFREES 0.915 0.867-0.971 - 87.12 82.09 <0.01

25(0H)D3: 2552 4F4 2 D3; PTX3: [EARAESS; AUC: iz NEAR.

=2315. 2.001, 2 = 0.018. 0.293), ATLT4EALIEFRIEES 1
AUCH0.915, 525(0H)D3ERAPTX3 2 Wi HIAUCH & %
RIS R X (2 =0.135, P =0.408). W.36.

3 118

NAFLDJH1E 2T IHER R, vl B BRI ACRE, QT
Tt 2 DS AR DS BB T2 2 f g it R ik,
TR FNAFLD AR A K AH AR ), R 1276 B
A HEERSFME.

KA T BoR, 44 KD NE T did K, A
B4 VR G AE K SE 2 P A AR, T
YT Aok A BE SR A2 5 - AL Bl DL 3k 4k 2R R DYE L,
PRI I BT R 2 A4 A R Z s M. A 5T
SERTIR, 55 R4S B e AR LU, NAFLD & I
25(OH)D37KT- B . PRI, 16BN AFLD & 2 5 ik 17 75 4
A EDIZ AL, CaoZ P HUBEFRH, TENAFLDEH
AR R DB 2, CREAF LR, b H 5
RITET, IMiE25(0OH)D3KFREA% v S HCE & MpE . 1
HEARUR L, TR HT NG B HERR, (R ENAFLDI R A2 K&
JUO N TR T R, A R D A E i R S BT
M haefe it & AP, InE mpE . m AR 3EL, e
HNAFLD#iIE#E . AW 74 R 7R, MiE25(0H)D3
L NAFLD&EEHED; & & 2 K. S IiE25(0H)
D37K B F BN AFLD &S I 107 & =38 i, A {2
HNAFLD R A K.

B e S, SR RN ENAFLD R AR JE 1
HEAERHLE], NAFLD R IARREEAFTE SORE R M, T3
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JF- 4 9ERESR L, (R HEFFAF4EAb . FFREAL IR R AR k.
PTX37E AT L S ZAEH, BB PIBK/AKYE 5 i %
WA R Z PRSI RE, RIBEURMRERNKE, 5
NAFLD) S 372 DIAR G0, By 252t 5t R,
I35 P T X3 7K Fh i RE A 14F 58 L1 A 46 S5 3 RE R
NEANEE, HIMIE K5 Mg B4R R-17. RS
HF ok F ZIEMS. AR, PTX3RIEM
R T 2 2 M2 [k 4 i A 30 ) L e e 1 iy
HRIBIRNE. AL R E/R, NAFLDEH MIEPTX3
KPR Fm, BS R & 2R DG, SEBHPTX37K
I SNAFLDRUR A 0%, HAEd (R 2k g 7 HE
HUZIHNAFLDSRIE . JRFH RN, PTX3 2 —F &
MR [, M AIThEE LS CIR MR 2R, AT A
PR E 2 IE 40 F S5 AR N, HoK P T e Re i
JE R AE, 22 51 RN AFLD IR 3E5 1 ik e, Ye
2EPONR 6 R, NAFLDJLE AP TX3 7K & 7+,
H5 S RISV G, iR N2 HiINAFLDH Y
LW EN). SR TG R AR TR — L

AN, ARHEFIE K I, NAFLD & & [i%25(0H)D3
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AP RE 14 T3 7 I (nonalcoholic fatty liver disease, NAFLD)
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Abstract

BACKGROUND

Cirrhotic patients have an increased risk of nosocomial
infection due to impaired immune function, which signifi-
cantly affects patient prognosis and increases medical

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

burden. This study aimed to explore the relevant influencing
factors and establish risk prediction models based on
machine learning algorithms to identify high-risk patients
for nosocomial infections as early as possible so as to take
targeted preventive interventions.

AlM

To identify the risk factors for nosocomial infection in
patients with liver cirrhosis and construct prediction models
based on machine learning algorithms.

METHODS

Liver cirrhosis patients who visited the Department of
Infectious Diseases of First Affiliated Hospital of Huzhou
University from January 2022 to December 2024 were
included in this study. Clinical data were collected.
Univariate and multivariate logistic regression analyses
were used to identify significant risk factors. Predictive
models were constructed using 10 different machine learning
algorithms, including Logistic, SVM, GBM, NeuralNetwork,
RandomForest, Xgboost, KNN, Adaboost, LightGBM, and
CatBoost. Model perfor-mance was evaluated through the
receiver operating characteristic (ROC) curve, accuracy,
precision, recall, F1-score, and Delong test. The relative
importance scores of risk factors were calculated using the
feature importance ranking function of the optimal model.

RESULTS

A total of 202 liver cirrhosis patients were included, with a
nosocomial infection rate of 31.68%. Among all models, the
LightGBM model achieved the best performance, with the
highest area under the ROC curve (AUC) (0.948), accuracy
(0.876), and Fl-score (0.776). Delong test showed that the
AUC of the LightGBM model was significantly higher than
that of other models (all 77 < 0.05). Based on the LightGBM
model, the ranked importance of risk factors for nosocomial
infection in patients with liver cirrhosis was: Prophylactic
use of antibiotics, Child-Pugh classification, ascites, age,
hospital stay duration, and invasive procedures.
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CONCLUSION

The risk model for predicting nosocomial infection in patients
with liver cirrhosis constructed based on the LightGBM
algorithm exhibits strong predictive capability, which
could help identify the high-risk population for nosocomial
infection at an early stage, allowing timely intervention,
thereby improving patients’ prognosis.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Light GBMAEA! i+ AT AR AL 8.5 & A TR N B B Te R
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B B G2 WiAR HE R AT) ) ok 5 P B G 1 12 W o 18 43
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RN IR DL B A A R (3) IR R S i AL A 2
A FAWIIN T — NREEREAC TR A bk, &
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1.1.2 295 F0rh: W ()8Rl 4EE . 5.
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2. A H(albumin, ALB)EE; ()& H0E: MR O
MBI 1 VAP 55 (3) I A A IR
JEK . THAIE IS, (4)I697 A B kL T PEAE
PUR 250 RANEEAESE. R R R, A1 A
SEREFA TR AU 22 4 A S E . T A i dl 35 DARS
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AL EE, B LR 1) B 05 A 24 B R o i
5 AR S IIAR IR ()42 R ).

1.2 7k
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i P<0.05 (1A E AN N 10 &AM a8 4 S S
PR TIIARTY, ALF51E % A (Logistic Regression)s
SZEEIE AN (support vector machine, SVM). ¢
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(NeuralNetwork). FEHLAR#(RandomForest). ik
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#%(adaptive boosting, Adaboost). 5 A HETHHL
(light gradient boosting machine, LightGBM). &5
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AUC(95%CI) FERR ratfR BE=R Fl-score
Logistic 0.889(0.845-0.933) 0.738 0.55 0.953 0.697
SVM 0.892(0.848-0.935) 0.743 0.556 0.938 0.698
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Abstract

BACKGROUND

Patients with inflammatory bowel disease (IBD) often
experience various negative emotions. Psychological resilience,
as an individual’s ability to recover from adversity or
successfully cope, can help him/her to fight against diseases.
Under the hypothesis that multiple external factors can
promote the growth of psychological resilience, this study used
mediation analysis to explore the external factors that enhance
psychological resilience in IBD patients.

AlM
To explore the mediating effect of self-efficacy in patients
with IBD on family resilience and psychological resilience.

METHODS

One hundred and thirty IBD patients hospitalized in the
Department of Gastroenterology, Tongji Hospital, Wuhan
City from January 2021 to June 2021 were selected as
questionnaire respondents by convenient sampling. The
patients were investigated by using the family resilience
index (FHI), the IBD self-efficacy scale (IBD-SES), and the
Connor Davidson Resilience Scale (CD-RISC). The data
were analyzed by correlation and regression analyses,
and the mediating effect of self-efficacy was tested by
the intermediary effect test program proposed by Wen
Zhonglin, etc.

RESULTS

The family resilience of IBD patients was positively
correlated with self-efficacy (r = 0.176, P < 0.05) and
psychological resilience (r = 0.359, P < 0.01). There was a
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positive correlation between self-efficacy and resilience (r =
0.693, P < 0.01). Self-efficacy has a certain mediating effect
between family resilience and psychological resilience, and
the contribution rate of this mediating effect is 42.32%.

CONCLUSION

The resilience of IBD patients is at a low level. Self-efficacy
plays an intermediary role between family resilience and
psychological resilience. Nursing workers can improve
patients” psychological resilience by improving their self-
efficacy and family resilience.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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resilience; Inflammatory bowel disease; Mediating effect
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T LRI (T AT S BRI AN AR 1 i A 7
BN, REE, LSRR AR R R K, Mo
EHANSIRSIBDEF O AKCE, SR g i
FOR AR TR St — PR R . A RAYPPIRR |
WEEAEIBD R FEEWINE S OB T B R AR, N
TRTHEF R OBPIE, (2 R is R i 25

1 #RIRSE
1.1 A R REEET-2021-01/2021-0651 12 T 50X
7 [FF ERE FIBD R BEAT 0 5 8 A g9 N AR (DR
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201 24F AR IR 2 2 T AT 27 20 2= SORE VE s W 2
il (s Wika il CgE 2 NIBDIM B QR =184,
G)NEUL SRR, BA BRI LS LK g 775
(i FRIETG. HEERRAE: (DIEES IR A
T Q)ARTEMTEREVR MBI AT EE; (3)
T E U VBN, (4 & E R E R A
fth B BTGB, (5)FEA FRIBDAN™ H s B OB
RSB, Wk R 2. IR 15207 S, Sehrm]
WA iR 25 130477, 4450 DR AR AR5 A HE R, 1167 3 [
ToiRiE, K e B EE AR, 700 8 AT IR A
HgiR H, AR %85.53%.

1.2 7%

1.2.1 & T A () —RFEREER: R BATRITH
— R BTRHR AR, IR — RN R RN RS 1
Wl SCHRERE. TARIRZS. Bk, BEHESEAE), LK
A RIBDIER B R RIZ IR A g 2K
AFRIE. FARELE), QOHPIMEER: LHYIEER
(Connor-Davidson resilience scale, CD-RISC)H ConnorAll
DavidsonZiffill, Yu5!" Bl I -21T CD-RISCHISCAR, 3
25405 H, BEREIMHEA3NKH). JTREEENZE)A
SR (4 2% B3RS, 53K FH AMOARAN) E1l4(—
FLUNE) S VE A, 135, ISR B 0 B
KPR, BEAE AR 70 SE 1% B R A5 U Y. 1%
LIS E 5T, Cronbach's a REUN0.91, AHFFT 1%
R Cronbach's a 2% N0.945; )IBDH KA AEER
(IBD self-fficacy scale, IBD-SES): IBD-SES HiKeefer#(4%
SBIF0 1 14E S, K Likert 102007501, 3629146 H,
15y e E IR ARG . 20 144E 58 2 N i B R
AT, B 454 () Cronbach’s o 52 $°40.899-0.973, H.
BT GRS s (4) K BEF)H B2 (family hardiness index,
FHI): “KHFHIHS FIEH MR, %83 HMccubbin&s:
Hathi], WE20M%H, 0 EHRIGEE -3 104 19 20).
TR H4-9. 11, 13, 18). Fhik(ZkHI12. 14-17)34
JiTil; KA Likertd B Fo0%, Hoh 2k H1-3, 8. 10, 144
16 19, 204 A tH5r, KR H NIER T4, PPk
= U R E B /K T, FR SCRRFHI Cronbach's o40.80,
CU I S EAT B F P s — e

1.2.2 A& 7 ik RAMERIREE, U RID B i
PRH b5 B, B 2 I S HERRFREIB D &R
X R, B BB R FEE, 8T 8HE N
B (759, TS s BRI A 0 4R B AT
SERAS AT, 27 )45 R S8 AL BRI S IRVA I 1
A4 T 584 A N ARIE ) B ZhHERR. AR A i id 4
HRHRE K 272 (7 5 I 257 5 B g [R1 5% 2 B A 3 2% A 25 7 %
HEHE, HHAZIES: TI-IRB20210341.
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xR —BER

=] SR/ SESE
43

e 88

o8 42
S 33.18+12.15
AXIE

=2 7

P 29

S PE 36

RERM E 58
A

<5000 73

5000—10000 37

10000-15000 14

15000-20000 3

>20000 3
BRIRIT

EN/CY 61

[ 68

B= 1
JRAD

DSBS 40

BB 90

Brit = AbFE KHISPSS 24.0F1AMOS 23.0% 4t ik
T8t KHmean+SD. Mi%. R SRR TS
THER, K PearsontH 04T, [EIA 54T Kbootstrapiz:
HEAT A ORI AT, DAP<0.05 K2 A et 22 15 XL

2 BR

2.1 AE xRy — TR LB 15260 8, bR
A 251301, 4190 DRI Bl HERR, 1AL 38 R G
VAR JE e AR B E B BB, 74 8 RIG T J5 B
RIB . AR B ER85.53%. AN RAEN18-63%, -1
FRE33.18E12.15, Bi188 N, 142 \. CD: 90N, UC: 40
N HARWEEL

22 IBD&EHF REMME. A RS O I ILR
IBDEE# F DTS5 N55.46£6.13, HRAER TN
193.79£52.47, L EEFPERG 5 959.21 £16.36, (L BEFME
oI FRARAKCF. Bk IL3R2.

23 IBDEHF R EME, A RIARE CEBMARL ML
ST IBDEH FEEHIM KT 5 B B AEE KT HIAH <
FHHN0.176(P<0.05), FKEEFIES ORI A OC R %L
490.359(P<0.01), HIRZHE O BESNEAH ¢ R BN
0.693(P<0.01). W HEATH AN 3T, ELAR W33, SKEEH)
PE. BIRAEE S ORI AE G, H =3 % 4R (] 47
TE— € BIAHOCE, Bk L3R4,
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R 2 BDEREBREIE. BERMEESIMERIEEDERN =130)

m8 =IME =ANE mean + SD
ISR R D> 25.00 100.00 59.21+ 16.36
NEHEND 8.00 32.00 20.48 +5.44
UMD 12.00 53.00 30.97+9.15
MR D 0.00 16.00 8.75 +3.09
BEEER 47.00 280.00 193.79 £ 52.47
FREFIES: 36.00 79.00 55.46 +6.13
REHEEND 12.00 36.00 28.54 +4.27
ERIERE D 7.00 23.00 13.48 +3.00
HRERER D 9.00 20.00 13.44+1.85

IBD: SIEME.

xR 3 BDEZRENE. BERMEES NBBEARFIER =130, AB)

REEFDIME BRMEE IR
FEEHDE 1.000
BFHNEE 0.176° 1.000
J\EEEsEE 0.359° 0.693° 1.000

° P<0.05; "1 P<0.01. IBD: AEIMZR.

2.4 IBD&# A KA A LIRS O M2 R 8
PR AT HE IR SR R A RN S AT R,
Z & PreacherfllHalers$2 H! [ Jbootstrap /7 VAT HH A RN
Kb, ST DA B - 4R T O AR, O E SR

3 e
3.1 IBD#Z S EBEMEKTRH0EAE ARIAES
M 7R IBD AR 1O B M K T 15-9 9(59.21 £ 16.36)

W 3 OIT 0,150, IR
KA, B FRALHE P SR BB, JERFIEH 0 44 5 aag Fdiris 895 (8. 75+3.09)98. 20157,

PR BRI (TR RIS, SEBIE DR gy D RISCHf R ATHEABDAA L S5
Febr RUF: K7 B HE Gy Ydf = 3.693, AR ECN AP IR A, S22 5 R, IBDERE O ER B K TS

0.917, bRAEILILEFEETN0.908, HEE & it FE 47 0.931, I3 99(64.87 4 14.84)55 . SLA LHIME g . ST
AT H050.930, BUBLAIERERT, BURBONETL e oo o s o e 63 (02.504496)
RIS, 55, (9.93£2.78)%r. 20194, 5]y 45 2% [f B FICD-
DASREEDITE Y BACHE, BN TSR, OB pygoyp i BT 7 2019-02/2020-027E 1T 54 A R
FAE AR AT (2 Rk, BRI BERILAR6, A e et (RS 10135 A BD 85 B0 KO, T
RUSLERAR I AT LD, SRBERIHES B BRBE IR HEICRE g m Gromo0. 1R b0y B T 25740 (58,37 19.32)
12 2 HUN0.463, FREEFIE X OB VE FUAR AL 12 R Sy, IR SR U S AN B R4 4
HON0.353, HAHEX CHFPE SR REBOY  (28.89+10.25)5, (20.77+£839)%%, (8.71+3.10)4. AT K,
0.560, 15 WA ZEEDIPERT H FRALRE, ZKEEDIVERT ORISANE, R & X 2 I 1) B 3 25 40 45 S s IB D A 3 (O R
HHABER O HEVES REUH B FEIEFEFIRR, B MoCPRAT, BB ST 3E AR 58(80.450) ", Ak
WAL WELE R SATR AL RIEAR 3 AU AIESZIBDE
kA RN TR, FKEPIMEME YRR, FHOBE KT, MR AR KR, o
HE B FEE A A&, OFE SR NN AR R, R MEShRE . FARKREZ AR, A% A e,
Bootstrap B 15 X (A THEHEAT X AL TF, 95% B 15 X [H] WA B EINSESIBD A O H A ER I R KRR, N
FALFEO, VLI AN AL, ARSI TR SRS ORI, A SRR IR, IBDEE L
HONA2.32%, HARILEKT. FHIME KT 552 fomn R 2 AH G, ISR REUS
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* 4 BDBEREIMESUE. BBMEES RIS HEMRXIEN =130, AB)

o 7 % E 7N
=E il 2304 BRMEE 1257 A} M
alas 1.000 - - - _ _ _
bl -0.148 1.000 - - _ _ _
PR 0.585° 0.136 1.000 = - - -
BIRNEE 0.463" -0.410° 0.178° 1.000 = - -
1X%]) 0.569° -0.313° 0.348° 0.618° 1.000 = -
e 0.557" -0.333° 0.341° 0.631° 0.789° 1.000 =
RN 0.445° -1.92° 0.250° 0.539° 0.756° 0.695° 1.000

* P<0.05; : P<0.01. IBD: SEMIF.

xR 5 REYUSHER

HRRER RHEBEL, /df GFI NFI IFl CFl
FRTHRE <5 >0.9 >0.9 >0.9 >0.9
] 3.693 0.917 0.908 0.931 0.93

GFI: USIEISE NFI: SE(CINEIEEL IR IBEGECIEEY; CFI: LLRING IS

® 6 REIE-BRVEE-VMEEMHONERAEURK

mLE B%E FRERE FRAEIR LR I ERE PE

BN FEEFDIE 0.463 4.668 22.442 4.808 0.000
IEE R FEHIE 0.353 0.362 1518 4.199 0.000
IERsERE SERVEE 0.560 0.007 0.050 6.913 0.000

R 7 HEVE-BBREE- IV BN DT

95% EfSX[8)
BIRER poIVE St ML REL Bool—CITIE Bool—CLLIR PN S EE(%)
RN 0.612 0.337 0.800
FEEFME-BFEE - I =R 0.353 0.130 0.592 57.68
=RV} 0.259 0.181 0.373 42.32

1 IBDEE BHAMEEAEZTENIE S NERIEEEIPMIBRDHT. 1BD: ZETH.
B EAE. SR AACHFEERE R NN E,  BIEMSS Shoh, B B R O O B KT 77

PRSI Re  ERERSE, R, BENENNE AR, AR A R R B g W AKT
HKOP IEZAK S MR SRS SO BEREACE  DUR E RO S O B R AR O, B R,
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B BRI R 2 Ak, H BTGP O B R 1
SRR R 2 —.

3.2 BRI R EI P, S IR P AR AT
TEIBDAEH KEEWIME . BIRAARE . OF S =35 (] P
PR S R AR OB R A BRI B BT AR R, R A BB 43 BT S
IR, FEEPINET] B IBD B O H S, A
EE & ai AR BRIV R PSR R i )
AR BRI Ry ML B YR A0 15 R R )
PEAKF IEAH R (P<0.05), 2 B3R 70 b Bom K BIPE i)
FTOAT Bk AR T2 P FE 1B D R o B 3 1) S5 35 T
T(P<0.05). AREFTEE R BN, HIBEAE R BETIEXT O
PR R S ER B4 TR N, HR R S R
HED o T 42.32%, B B RS RE R RETIME 5 OB
PERE R AR R, FREE) I R BT A 1 R
BEZK Pt — DR Th O B, AH e Bkt tH SR BE 04 B
PRSI R A L. IR AT A RN, R 0 B
S BT AT AT R BEBI M 7 AT, A b BELL R
AR B BB SE THIAIBD.

3.3 RAIBDE A A Kase, mubo R A HIERK
RE 22 ELO 2 K Bandura T 1977442, JRfG B E A
G 1 AN A BT %o PRt 75 45 i SR FOCHES it )
HUE R, B4 2 YR AR A A S BRI T AERE 711
FWFAL. 2 IO 7R, R AEE S OE
PRI IERI S, — T 223057 3 5075 B Ik G o A T T
PAAIE SR, S B AR A & B ) 3 O 3R ) M KCP
IR 5T 45 A S B Bk R O B B AEAE DG,
TER BEYIVE S OBV 2 AR FER KA AE . b,
— I B e B R A b R, H IR AR R S X
AL B SEANE 2 [RAEAE S S AR H, R0 7 EE39.2%.
EAE/TELE STAT I BUR iph skl = L G I DA RN LG A CV
SPRRTE AR . AR R PO, EIRRLAEI TR
RS BRI EEZLR . ARERR. &5
IR LA R s GRS 4R (s BIRAE O, Hh AR E R
L0050 H IR e i K. 388N RAEIBDHf2
WX — SCHEIT B, nliid 5 A3 SRR S BE S AR IR,
B B LRI PO, TR AR R T A5, 1%
TR TR R ERR /KT 55 S bz e, 18 i A8 R TE
B0y IeAh, AT 51 B H S B AR KPR B
LI, b NERBGE S5 S, =T A
AR, R iy B3 O B B3 B B
PV 7K 1o P R B DB 0 5 M DA R B AR
IR AR R RE, X2 ik 23 O BB AP 1 B v
W R IR . tnlF B T BB G FA {5
TR SR B, o iR /1
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4 EiL
Ly N GnTiE e ST FE I AT B BRALEEK
FPTTHE T, feik B DB KPR T

NERR

A dE =

Ly B =

29 4 B (inflammatory bowel disease, IBD) & # f1 M1
S AH R, OISR IRy — Fh AR S B R RO M
RN TETERE, B AT T OREFR M 1 5o R = iR 2,
H ST REUR 52 1 DR 2% %o O B R SR TH O VE F ML . 52
Wi P2 5 e AN 4.

el

AW T TR BE IS AR AN IBD O B
P BRI A 2R, PR 2R M DR 3% ] (1 B 1 B ] %
R IR S A 5 L.

featg = o
IR R A R 2, aniEsg Rt REpitE
P IBDEE BB S FK PSS IBDEH

RS PR
LT %E

AHT g EGE L A A 1 AT (1) SR B
FERZMAIB DB O BLFAE IR R K 2K (2) 0k xS

B RKEPIEKE. IBDEE HIRAAE. +Ea3FK
1 DBEFRPE AR PR R R, 45 ETRHEE Y,

PUE R E S 3)IFRIHEA, Kk B % 176 15 UL
IBbR; (AZEEONHERE, TR BTS2 A, (5)EAT
A RS A

FI 13040 A 2k 45 . 1) 45 45 R BoR, IBDEE IO
G K59 N59.21+16.36, "R 4EE T2 N
30.97+9.15, JJELEFEAS 5 82048 +5.44, SRAYEEE 1S 55
8.75+3.09, W ELT H K. IBDEE R,

FREPIEKT. IBDEF HIRGE. HE3FARE O
PR 2 (RIS AFAEAN [FIFE FE ARAE DG, 9 2 Hr A RN 43
Wri st 26t 5K Hbootstrap /7 VEHEAT F A RN K56
PLLER S AR &, RO, KEE PR, IBD
B AR RPN E R RS A T E, o
AT R AR B E, HAT IO AU & B, SR I,
A CASR BE W) & 4EBE O B AL &, BRI A AR &,
FRARE AN B AR B G BT, i &
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L B ILATERR: K757 H B Hy/df = 3.693, # G
F8%080.917, FREA & 1R 40CH0.908, S IERCRECN
0.931, LLEHL A5 50M0.930. BEAT FR A RN AT, BRI SR
FEFIH K5 OB M 2 0] S IEARSR, H A RaREKF
TE SR BEFIVERT O BBV R 52 00 RS B8 3 v A 28,
I RURLAE SRS 1) 5 B 42.32%.

IBD B OISR A FARIRACT B S ERITEK
SPERTF AT HE B SREKE F5E T, B R S
PIPES OBEFE ) R AR, SR SRR
OHFE I B, BT AT A RIRR, THXIBD &
BARH L BESAPE K, 3T R EE RN, AT E A%
FETH B E LSV ACT RN $ETT &5 B BT, B
FELRE /PRI FE— A B P AR AR R

REF =

BB R, RAEREAR IR, B SELS, E)5
IRTHE =R, FEARBUN, fAE—ERIR. RELSR
WA, (ERT T30 R R EE I S B AR BB Tt
PR, e ] 2B A AL IXOT 4R T+ S RE I e B 3R
RBEIITIVEIRZR. SO, B0 OB 00 8 I 5 20
PPN DT RE, AELAFE I R BRAL X P 52, DBk A
SR TS A B ELI R BRA D LA B R E AT Tl 3t
—PIRR.
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1 fEEREHE

KAEAEITA RS A NEEBR R, ARER: (DRELER KRB L8 Q)= B L5 F a s A ¢ R R A 78
P9, QYT EH LW B SO F R R, IrA (EE R AR 260, T 2 1R U S SR, (RIESC BT
B (OFHIBIIEE R ES . bk BAE, A2 BRI B IRAE & B 5 5 FAR AR R, B HOF B  H % SRR (5)
B A2 TTHR AT 5 (6) AR REPH A 1 LA LRI HER S, PRUETCHEE, IS U S SRR S, WK Z Rt A S 5 5
A FRFREAE AR s (7) RHs BRI RSONT L R H RSO L 25 A 1) i 8 4

2 TEiER

KRALFIT L X B, NN AT BB #h e s, AR g 48 SR HE R E R R AR B L e R AEH &
o, MRS AT 15 R WA AL 5 AR R RS . RROBURE L5 S5 A5 T AR L7 RO (8 4 B, TR 512 24
JE B TR A AR BAELR I A RS, @R RN, 1 TR R AL

3 hR#Y
FRICRRFEE ZHARLAR, Xt hfEE B . (B AR AL BN ZE AR S L g A AR T B UF AN AL, (R
IRRT (A NHEAARED XX B0): &%, [ s HAd A A NS 0 RS v ks 3, SRS
(AR N E) ARSI MR, HMBRBUR AT . iR S e (F E AR TR S8k B
A AEE RVFZCERSEE (A2e30ii) « fr2s (BREESC /RS SCR) P CUiRE) SEAMIS I SR
RGWOK.
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Abstract

BACKGROUND

The incidence of breast cancer is on the rise, and metastasis
remains a major challenge. Metformin has demonstrated
anti-cancer effects, yet its mechanism remains unclear. miR-
34a is a tumor-suppressing microRNA. This study explored
the relationship between metformin and miR-34a in breast
cancer, aiming to clarify the anti-cancer mechanism of
metformin.

AlM
To study the effect of metformin on breast cancer cell

proliferation and liver metastasis and to explore the possible
mechanism involved.

METHODS

Breast cancer cells were transfected with pre-miR-34a or
empty virus vector (negative control [NC] group) using the
liposome transfection method. Real-time PCR was used
to detect the expression of miR-34a in MDA-MB-231 and
T-47-D cell lines, and the stably transfected cell lines were
determined. Metformin (0, 5, 10, and 20 mM) was then
administered. Breast cancer cell proliferation was detected
by MTT assay. Apoptosis assay was used to determine
the apoptosis in breast cancer cells. The invasive ability of
cells was detected by scratch test and Transwell cell assay.
Meanwhile, TA2 breast cancer cells were inoculated into the
inguinal region of mice. On day 4 after tumor cell inoculation,
mice were given metformin at 5 mM, 10 mM, and 20 mM by
intragastric administration. The growth of tumors and liver
and spleen metastases were observed at 18 and 30 days after
tumor cell inoculation. Western blotting was used to detect
the expression of miR-34a and the expression of E-cadherin
and Vimentin in cell lines and tumor tissues.

RESULTS
Metformin significantly inhibited the proliferation, migration,

2025-03-28 | Volume 33 | Issue 3 |
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and invasion of MDA-MB-231 and T-47-D cells (P < 0.05),
and significantly promoted the expression of E-cadherin
protein and inhibited the expression of Vimentin protein (P
< 0.05). With the increase of metformin concentration, the
expression of miR-34a increased (P < 0.05). Compared with
the NC group, the expression of miR-34a was increased after
transfection with pre-miR-34a (P < 0.05), and decreased after
transfection with miR-34a inhibitor (P < 0.05). Compared
with untreated breast cancer cells with low expression of
miR-34A, the content of miR-34a was significantly increased
after treatment with metformin at a concentration of 10 mM
(P < 0.05). Compared with the NC group, cells with high
expression of miR-34a grew slowest, while those with low
expression of miR-34a grew fastest; the difference began
to exhibit a statistically significant difference from day 3 (P
< 0.05). The number of cells migrating and invading into
the lower compartment in the high expression group was
significantly decreased (P < 0.05), while that of the low
expression group was significantly increased (P < 0.05).
The number of cells migrating and invading into the lower
compartment in the low expression group after metformin
treatment was in the middle and significantly lower than
that in the low expression group (P < 0.05). The expression of
E-cadherin increased and Vimentin decreased in cells with
high expression of miR-34a, but showed opposite trends in
cells with low expression of miR-34a. After treatment with
metformin at 10 mM, the expression of E-cadherin increased
and Vimentin decreased in cells with low expression of miR-
34a (P < 0.05). The tumor volume in the experimental group
was significantly smaller than that in the control group (P <
0.05). There was a significant difference in the liver metastasis
rate between the experimental group and the control group
(P <0.05), but there was no significant difference in the spleen
metastasis rate (P > 0.05). The expression of miR-34a in tumor
tissues of experimental mice was higher than that of the
control group (P < 0.05). The expression of E-cadherin protein
was increased and Vimentin protein was decreased in tumor
tissues (P < 0.05).

CONCLUSION

Metformin may down-regulate the expression of miR-34a
to inhibit the proliferation, invasion, and migration of breast
cancer cells, as well as the liver and spleen metastasis of
breast cancer in mice.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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i 2

FE =
==

SRS AR R 2 LAY AR R E AR T
SR IL & S A A, A2 AUH] 2 R 9 #4. miR-34a-2
—F IR REAZ IR APF IR R = F WU 5 miR-
34afe SURRSE P 04 K BE, 5 AR 1 B = W SUIN 69 FE AL
.

V=14
B = P UINGE i T AmiR-34ahd £k 2T UM% 2
32 74 BT E5AS 64 %06,

Tri%k

BT AR R R AE 4 0 77 i My EmiR-34aid Ak Fe IR MR
M (negative control, NC)ZH, %4 = Jm A4 k. 1@t 52
B 2% R A B4k X R M MDA-MB-23142T-47-D
4m bk P miR-34at FA, AL B J e i Bk, 2o
F—FBINO0 5. 10F220) mMBEATA IR, Rk 1 %
ool SURR 8 4w 3G 78, A T 55 B T SUAR R dm Y
BT ILE e, X)JR L3R Transwel Lk A4 2@ JiL a4
EHEERN. RS T KRB TA2URE
L. AEAYIY I G AR LT RS mM. 10 mMA=20
mM =¥ U B, 580 18 dF=30 dULE ) A4
ALIE 09 A KA DURAT Ao iR 25454 L. B G R APiea R
Horit] 2 R Fo I 20 27 P miR-34at) £ A R E-45 45K G
(E-cadherin). 7% 7% % & (Vimentin)# & A 1L,

=R

Z P RIS MDA-MB-23142T-47-Déa it 69 3% 75 . it
H% A% 2 39 A 9A 2849 49 B A4E ) (P<0.05); BL=F UK
9% B 2 A% 3 E-cadherin® & &1k, #74) Vimentin%
B £ 35 (P<0.05), FFREA = F SINAE R IR JE 64 34 Im,
miR-34a#) £ & F I+ %(P<0.05); AETNC, 4
Pre-miR-34a)5, @A P miR-34ak &3 Mm(P<0.05), 4%
% Ji #2miR-34a inhibitor/s, %8 it miR-34af A T &
(P<0.05). #B%L T A ShARF A AR, FHRE 410 mM#y
Z W SUIRAE A T miR-34afk kA 04 itk S, 2B Ak
P miR-34a# 42 8 T I+ 3 (P<0.05), #848 TNCH, 3
A ikmiR-34al2m it A K%, 1K A A miR-34al 4 K
T, I3 dIF4s 2 AR 53t 5 & 3L(P<0.05); & &
KA AR 2 BT F 6 48 IACH ROk (P<0.05),
Ak K 2 B 238 m(P<0.05), T2 =P IR 22 )5
A AL EBIZEZETEN@IHENTHEZ
], LA BAK Tk kA 20(P<0.05); &k iAmiR-34a%m
fe#k P E-cadherin®& & £ 3iA F3% % . Vimentin& & &
ik B T, Ik & iAmiR-34am etk 7 E-cadherin® & &
A FBAK. Vimentink & &3k 238 m, M2 = F UK
10 mMAE A TAK kA e e &, E-cadherin® & %A
B AR FE R e Bl P 3E m, Vimentink & £k
= W A AT AK(P<0.05); 5232840y R 98 R ARBA Zo)s
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T ot B L(P<0.05) 52 B 28 b5 3 BR AT N 2645 5 2 A
%eit 3 & L(P<0.05), mREsEAS & 2 F ARG F &
SU; SR 4E ) R T 4R 4% P miR-34a8) KA & T TR
ZB(P<0.05). BFJi3 248 P E-cadherin®& & £ A &3 % |
Vimentin® & % & F %(P<0.05).

2t
= AUNNT A T miR-34akd & ik Ak SUIRE 40 i g
WA AREAREAS AL Ty, SRR ) R IUMRAR T AR 49
A

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.

FEEE: = F UK, miR-34a; LIRS, A0 38 g AT 4645

BOIRE: B A L= F SRR T #0, 123 huh) R,
R I B AL . Fe s 4 55 B, R 5E = SN T AR B A
miR-34a7k-F, % @mE-cadherinfeVimentin&k ik, 474 LA
TG | AR A A, B REURSRAT 4645

SRR 5, RN, S, SLRE @Y DEmiR-34ai
HISLiRRRARIRILIE AT R FRROVEH. HFEEN RS 2025; 33(3):
215-224
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BEE 2 B AR S e AL 2 IR G R, SR A
FAA W R EY, SRy E RO r%
PRI, FAETRAET 2305 BTt 190%, HA il
ke H50%-60% FFE2R404-50%, R AA ERH)E
. e A dr i e . A, BARLLTF AN
E, LSS T MEIR T I GR A T T ik CAE PR 1)
TAEAAF IR 2 T70%, BRI 30%0 1 555 50
TRBHERs, Horpum e # UK AT HeR% 2 T B e
TRYT RGN 2R PR, e e s R TS TR T e B L
JiRIER R R R A U 4R S R R,

T FRUIAE Sy — b B i) 1 IR BERE 254, WA R
AR 5 . W FCARBL, B PRI 8 1252 — UG I
Ja, MR FUIE . TR, 45 BRI R R &
JEAESET A E PRI, BWRAE — HOWICERAT — € U
SRR, R T Dol M s A R SRR e 11 XU, 5
AOFFCR AR, FUBYE B35 7RI XUIAH B LS T R,
TS A G fR R R T, H LT 25 B E R
N, PR = FOSUICRT DASCE FLARE B3 1 Ta.
IeAh, EHRF TR, — HXUIREE b = e . e
YRR R A SR Ol DS oS SO 1S e B 1 €7 R
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YRR IR IR i oA 56 4 1 B, (E s DA 0 5 42
1A% % (micro ribonucleic acid, miRNA)HIFRIEH <.

miRNAZ —KAEG S/ NRNA, TRV 2 AR
PSRBT PR 1, AT I BE R 45 2 ME (AR TR
93> UTRAZ = SEM 40 M (O D RE, Inanffusgss . 716
T BEFRI, miRNATEZ R Rk, S
5MEmmmR. RE. EKMER. HEkE D55
BoR, ZHXUNTRT 38 B T T an s R/ B S0 B E
15 5 M A 250 4 L ) B R - 18] BT % A (epithelial-
mesenchymal transiti-ons, EMT). EMT & IR 4572 1) o< i
IS, 2o R AT ek D A P R R R B A, T b R A G
T 1 (E-cadherin) {715 A5 TE B 1 (Vimentin)#&iA,
FEAMERAS R IE s RZBEEEE ). miR-343E K]
JBRFR) B SRAE 22 b R AL SR AR IE S A EM T ) KB
FEIH. miR-34afFAmIRB4FEMEE N R —, 25 T
i A KRG RS (. 4 ik, AHIF AT B AR FRL
IS miR-34afitfd /E I Z A 5C 2R, B 7E 9 — HOXUITEY)
TR F PR A SEIR AR,

1 MRRSA

1.1 A4+

111 zmpask: AFLBREMDA-MB-231. T-47-DASM
230 B R A YR A R A .

1.1.2 £ 23X A BALE & & T8 /K0 7o IREE Atk 3y 77 2
(dulbecco’s modified eagle medium, DMEM)E 77
6 H Gibeo; BIL(TH % & -FE 5 RGO B i
AR A R A E, ZH XU KW H £ ESigmaly
Al fRAMLIE T B S R MR A R A
A, THIEHE HSigma/s 7; miR-34a)fk Il H 3
[EDharmacon’/A ; SYBR Prefect Ex Taq Il TM(Perfect
Real Time)lW B AV LTI KEARAF],; B-WshE
H(B-actin) ik Z wwFEPiiR. hFEH R _PIWEILEH
BRI R PR /A 7]; E-cadherin. Vimentin ¥ 57 [
PRI B B OO LAY TREA R AR, & E D
(Western blotting, WB)—$Ht/ —HiR Bl B ik
HAEVRHOR A R AR, BCASR F WK LI E i
S E B REEDFHAR A7, Western Bright
Quantuml SR AAY 5 KGRI H P A VR A R
AT THEEM-8(cell counting kit-8, CCK-8)ix
A H PRV v AR A PR A A 4 T A
MR E S 3 HAMBLA A Transwell/N %= 5 A6 5
IR RHE AR R A F]; Trizol Reagentl H L
AR AR A, RBEEEE P (polymerase
chain reaction, PCR)¥ ¥4I EH i M B 3L R} 22428
FRA ] 986 &P CRIUE H ABIFE %2 RFEFHH A IR
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A

1.2 7%

1.2.1 tmpeszic: B EEMDA-MB-231, T-47-DZH i
B FRE3T CL 5% Ak R E R =4+, DMEM
R FRFEN10%FBS+H 2 2100 U/mL+4£% 2100 mg/
mL.

1.2.2 CCK-85%: % #il % MDA-MB-231. T-47-D4i
B, THEUT BILL8000N/FL . 1.5 TN /AL N 96 1L
PR 748 hEUH 967U, IIACCK-8falllialifl, #5757
1 hJE K EEFRACI450 nMe K Ab TG (optical
density, OD){H, HLODIETE 1 £ A7 AR £, HUH AT
B KRN, F55E 9% LA R R0, BERR AL 22 i
(phosphate buffer saline, PBS)¥% ¥, W 55, FH G 1L
WAL S, W7, MG TR B A, T I A
W SR A &, DA U6 M E R BE(0L 2.5 5.
10+ 15, 20) mM, FMKREAANEITL, 5 HTHR41HE
WANEE IR S, IIN96FLAR . 7 — W XU 43 734
AMEFIEI(124 24, 364 48) h/a, MIACCK-8, HE4L
100 pL, FFIAN—/NASE 4R IR 25 A R AL, TRONES 77
FE1 hJE, Fill450 nMUE AL IODE. 41 BuAH X G {8 2
A S g L-23 A L)/ G IR 4 -5 1 FL) X 100%
THEL, W 250 1E P R S VR B 5 T ). SR CCK-8
M G4 J5 IFIMD A-MB-23 1 41 f R S B R ). % L4t
S AMOCKZ ., NCH. mEREHERIEH, 45
AR, oA MG EERS TR]) . 1. 24 3. 4. 5]
dit) 2 2HFL A RO FE . R ARG DN ke PRI RO B ik 25 %
FFLAIEE R, 284K 2k,

1.2.3 Transwell/)s & i 45 52 36 BN FUAR FASFIIK E —
FXUIR(O 5+ 20) mMAEF48 hit 2, 44 i 5>
BN AR B, P Th R, AL R R IR R A
2.5 X 10*"MDA-MB-23 1 411 {2 [ 21 i 237200 uL. 41
MU =, bridif H A4, R85 3240 i i 9%
24 hj, BUHNE, TN B 4% % T R EE AL [E 2 15
min/5, FR 2 &4 R el fLH E € 15 min, T)
N/NE R, R A IERE R R A XN (2
FH O Ak 252 2L 240 i 2 o0t HEZH A £50) X 100%.
1.2.4 2R 52 50 HUH AR BUE K IA 40, JeEe 4 i s
W, HET-47-DYIMLS X 10°4~/4L, AN 129U+, FFBN
BEFRAE TP A UG EE . BT IS CUNGBE R 40, 75 LT
BI5 JE KR, H R IR i Bk 2 (0 54 104 20)
mM HUITRI2% FBSH; 74k, fER48 him, A&
THXUIRII2% FBSHES IR AL, [KT-47-DAIIT % RE 7159,
EMZEER G B0, 24, 48, 72, 96) hifilEid 3%,
HRAER AR = CERIE B/XREE ) X 100%, LA
1M B A P R
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1.2.5 A = 92 8 WA = RIS [FR BE(OL 5+ 104 20)
mMA{EFH48 i 4H i ATAR [F] 244 AR A = FOSUICAE H
BN AR, WO AR BE 7R LR 5 B 720, PBSYER i, W3¢,
JERRE T AR S, TR, DN I S s R R 2% 13
1h. MR I EEAN AR AN R, B0 IS IR,
APBS 1H 240, &5.0, HEHPBSYE—i. #4451
A1 B A T S BRI SR AT B P IR F] L. 4% Buffer:APC:P1
= 100:1:1 bb 5] e 1) Ak 25 2E 400 i Br 7 () Gk, B35 40 g
50 uL, %R X TIN50 uLiBuffer. B 2400, #4%
AT AL RS, 4 °C, Yefi1S min, B IMA150 uLf)
BufferZe b 444, 1 hA KRR 4 Mk, Geit5#r i
ToR,
1.2.6 WBAm|: BO £ A K A4 i (MD A-MB-231 .
T-47-D), W0 &R, B — 7N LR FLIIA2 mLE;
TR, A B UM AL, MDA-MB-23 144180 pL/
fL, T-47-D4HAE100 puL/AL, ARG FRF MR TR, f5N
FLAR 40 A N BE J, 45 F — HOWUIT AL #E48h, 4320 M(0.
5. 10+ 20) mmol Y/ MKRFEH. 2591F H48h 5 Wi S
Ji, IIN(40-60) uLZLARR, V5 JFE I NG ARt sE H, B
B B Tk ERY#ELS min, IRIUSEEEH. 4 C,
12500 rpm2& N E AL LS min, {6 A ERER L
TEWR, 1 FBio-Rad A 73 Al ) &l i d e . fif
RN RL R (10%5) B, 4% 2 ik e & A, H
Vo 2 R 9 SR I, 0t P R S = R R
IRIFE 1 h. 4 CUKFEIR, wim—Hi. BEmL, =4t
(1:2000)#F & 1 h. A ROGERERE, FIFEA
%7, AGAPDH AN 2[R, 8 4 A EAT b 2, 3R75 H
W akits 5 2 M8 kAT 1) 2% FE IR EUAE.
1.2.7 528} € T PCR(real-time quantitative PCR, RT-PCR)#:
) 4@ fE, P miR-34a%y & iA ¥ TrizoliAHEEU4H AL ERNA |
A HicDNA, #ATRT-PCRAZM. miR-34a5¥)/751:
5’ -CCCACATTTCCTTCTTATCAACAG-3", R
5> TGGCAGTGTCTTAGCTGGTTGTG-3’, iB ki JE
60 C. NWZHJ9U6. miR-34ati%f ik 8% 2220k
THE, HFAACt= ACH(FEAR)-AC N S). SLIREE3
K.
1.2.8 MDA-MB-2314m L84 3% 3 5 22 5 A4 € sm ek HIUH
A3 H A K B IMDA-MB-23 1211 s, PBS ¥ ¥, W) 3%,
LRGBS, RS, ISR FRIRZ T L. iR
T I B A e A B A R B, P A N 6 AL, BRI
SMEEE B, 1570%-80%, H 41053 4 345 J5 T
M. I6ANEPE, R I 100 uL DMEDZE Al 77
B, FECH 3% N4 pL lipofectamin 200037, % 4+
3% 5 i Apre-miR-34a, anti-miR-34afINCF kL, %
4 uL, V5] )5, # S min. K E )5 lipofectamin 2000
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1 FFAE. IRAEEERSHERE. A: AL (100 x); B: FRAESL (100 X ).

W5 R A, SiREE20 min, FH 8 NDNA/
lipofectamin 20005 &4, KoLK P 15 77 5 4 o ifiL
JEDMEMZEE A 775, #FL1 mL, ¥ i8R AR
X RALH, TR A INE IR . 6 hg FEds Nl
W IR, M 10% FBSSE 4RI dk, 4k sl ok,
HYLfE24 h, OB EAER TR, WS R, Ed
Jg o A5 G 1 77 AR FLAREM D A-M B-23 1 41 g H 44
I R IA AR FIEmIR-34alf 4B kk, 20 N4 iRk
miR-34all(Pre-miR-34a). k& ZxmiR-34a41(miR-34a
inhibitor). JC X FFIHNC)FIA AL EELH(MOCK).

1.3 Sh4 =5

1.3.1 SE3sh 4 R R 6-8Ji i IEH UFETA2HER 60 A,
1A HE(22-25) g, THEER, T H W B B RERER S 50503
Y.

1.3.2 TA2/)> ST M & 3545 LI R AS MU AL AL 69 ) &
FETCHR IR, SR e B L A% BT A2 /) BR LM 40
2, FH RS, N AR B R ORI 40 R R B R R 2
1 X 10°/mLI B2 R T/ BRI BLEEHE, 0.2 mL/H.

1.3.3 ¥ ai. B RArAep e K/ NRBENL D R
SEIG A G IR, AL R20 R, SRR S 4 dITR
SR 2, AR 25 Kb B R FEAS (R IR 43 S %ot B 24H.(0.9%
AEFRER K ) AR TR AL U A BV B 9125 mg/
kg)« R B A AL BRI FE 5250 mg/kg), R
— IR, RS 4R 24, 3 8RR, IRIA TR S —5, &
N SENE ER R, ARG & o = HRUIE &
5 FH A, 56 Al — VIR AR AR, FH AR = 00 R )
R (a) 5515 (b), IR AR V= (@xXb’)2iF BB ARAEF,
Fren | SR AR 2. HeAP IR 18 d. 30 d, FH A
JBi FA92 5 A BE 10 R /N ER, WO R /N BRAS HERE . RN
A, it 2 THRELRNA, Fo A H LK 10% 48 /8 5
MRIE E, A, w0, AT oA ZR- L HE) B
o, WL SIS SRS /N B A A T R T, e
WS4 2 (AR A AMET250411845] . MET125401741
Xt e ZH 16451
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1.3.4 HE#: & B Abm AT AR 4545 HEYL (0, BAlEt M5
JHRI L AR AE . FERSAE I, Siit /NI AL RS 5
1.3.5 RT-PCRARAH k4 53 28 22 P miR-34a%y £ ik 2
VPR L 1 PR 2L 23 FH S 2R WUABAE, B8 0 X\ Trizol 1
mL, 420 B 5 RS EAN B RNA 5 A A
1.3.6 Western boltiE#m i 95 20 4% ¥ E-cadherin.
Vimentin & #9 &k 2 KR 2 2L 1R MU RE, H
A0 B R IR SR AN MR 2R (5 R AR A

Bit AT AU TS AR - SPSS 19.0
S E AT, T E TR (mean+SD)ERIR, KA
MSTAEARAST R, THECR R (%) ]8R, KH K58,
P<O.05FE AR = L.

2 B8

2.1 ZFAIRAAMDA-MB-2314T-47-Dém a3 55, it
# BAZ 2 09 ARSI 254830 T2 e Ve
WEEAE R IE]. —HBUIRR.5 5+ 104 15, 20) mMXf
MDA-MB-23 1 I T-47-D4H i 145 5 324 81 S (4 1
F, H B R EE 5 R A (0 EI2A). e i $E —
FROSUITAE FH IS 18] 2948 h, FEFIREE (5. 108120) mMAE
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Abstract

BACKGROUND

This study employed network pharmacology and molecular
docking to explore the mechanism of Weifuchun capsules
in treating colorectal cancer. We hypothesized that active
components in Weifuchun (chrysosplenol D, oleanolic acid,
and nobiletin) regulate core targets like SRC, AKT1, and TP53,
affecting pathways such as lipid metabolism and neuroactive
ligand-receptor interactions, thereby exerting anti-tumor
effects.

AlM
To analyze the mechanisms of Weifuchun capsules in the
treatment of colorectal cancer.

METHODS

To identify the key components and their potential targets
of Weifuchun capsule, the Traditional Chinese Medicine
Systems Pharmacology Database (TCMSP) and Swiss Target
Prediction database were utilized, along with the existing
academic literature. Targets related to colorectal cancer were
collected from databases including GeneCards, DisGeNET,
DrugBank, TTD, and PharmGKB. The component-target-
disease interaction network was constructed using Cytoscape
software. The study also involved the establishment and
analysis of protein-protein interaction networks (PPI), as well
as Gene Ontology (GO) functional and Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway enrichment
analyses conducted via Metascape. Molecular docking of
active components and targets was performed using Pymol
240, and the results were visualized.

RESULTS

A total of 38 active components and 647 potential targets
were identified, with 545 shared targets between the active
components and the disease. PPI networks were constructed
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at primary, secondary, and tertiary levels, as well as for core
targets, identifying key targets such as SRC, AKT1, and
TP53. GO functional enrichment analysis covered multiple
categories, while KEGG pathway enrichment analysis
primarily involved lipid metabolism and atherosclerosis, as
well as neuroactive ligand-receptor interactions. Molecular
docking results demonstrated high binding affinity between
the active components and the core targets.

CONCLUSION

Weifuchun capsules exert potential therapeutic effects
on colorectal cancer through active components such as
chrysosplenol D, oleanolic acid, nobiletin, and ursolic acid.
These components target key proteins including SRC, AKT1,
and TP53, and modulate processes such as lipid metabolism
and atherosclerosis, as well as neuroactive ligand-receptor
interactions.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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iFiA4ESRC. AKT1. TPS35Az w¥es, #Hoafg mX
W AP ZEMEAR S Z R4 AR R S8, AT A
FEBRFFEAER.

849
KR GRS B AANLE 32 BRI 0978 55 Huh.
Fix

R o 25 R I F I (TCMSP). Swiss Target
Prediction# ¥ &5 T A, ARSF A FAREK, &
BB A AN E P 0 X AL B AR B AT, A
JAGene Cards. DisGeNET. Drug Bank. TTDA
PharmGkbF (4% B4 &£ 5 45 A M e A0 % 69 B 4743
B, J+iZ Al Cytoscapedk M 1 s i -2, 8- R R i AL
W %, BF 5038 Q46 3 S Ae 5 AT B B 18 AR ZL A A W
% (protein-protein interaction networks, PPI), YA & i# it
Metascapeit /7 2k B A 4R 5-#7(Gene Ontology, GO)%
AR R 5 AR E A4 F(Kyoto Encyclopedia of
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Genes and Genomes, KEGG)i# ¥4 5 %& 5-#7. 4% A Pymol
2405 A REH R A A Yo EHATHTF 3442, W AT
AL,

ZE

PR A i 38F R 64T AN I AR Bk d R R,
S5 FE R E 545, MET —E =B B4 SR
AFHIPPIM %%, P23 B o8 6,45SRC. AKT1. TP53
¥ GO EoritE T $ /4% B, KEGGiEH%E
EpM W R RS AR BARRR AL, Ab 2 E A
Rh 2R IAERF. T EER IR, TLE
Mg o 5izsie s Z R GESERT.

it

B A A &8 i Rk B D(chrysosplenol D). 73k
R i (oleanolic acid). )| & & Z (nobiletin). A& R R
(ursolic acid)5F &4, 4H4FSRC, AKT1, TP535 ¥
&, B RS 5 SIRIBHR A, A2 E R ER S
AR AR EAR R FAH], 32 AR AR AR s T AR
A.
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TEER: B A A AR, Mshm s

MoOIRE: AAFidid WA F ey T8 R, 85
TEAAKRESTEAMBEN S35, ZERIFERNMN
. BFRAI, BEATHBRERD. FHER. %
H FF MRSy, 8iTiA3ESRC. AKT1. TP53%5 453 ¥e
B, RS R AP R B BRI AR Z AR R S Kk
B, KIEGNFFEAER. 5 F A e % T B s a5 ek
HZFEAN, AR AAELE AMBEET PR RRET
AR IR

IERIR: 7K, XIEE, WS4 BEE 6T SR ERNIHINIMSEE
IBSHR RSN, BFREN BT 2025; 33(3): 226-234

URL: https://www.wjgnet.com/1009-3079/full/v33/i3/225.htm

DOI: https://dx.doi.org/10.11569/wcjd.v33.i3.225

0 55

45 e (colorectal cancer, CRC)A&4=ERTE P4 & W,
HIVH A TE G E IR 2 —, FLROR Z AP0 T 3R AR KA
g A AT R R OR, 4 B 0 R A Sk
IR a4 LRI R R E VA K. B
N FEE A AR 5 77 SRR A, 45 B s 1 28 A3
Tt — BN, g RS, BREEEN—
PR Ty, O HTRIT 200 B W, 1 E 5t
Piv 1BVEE K. Dikal BRIk, BHFA RIF
G B BRI B i R s i R, 45 Y
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AN T EACIE R 5 B IR T A 2R E & IRT
LA, BEFEH ZMEVEIER, IR EBD
AN B ZR, X LB BNy F] LOE I S 4R A 301 40
I JORE SN T S RGESE 2 ML, T ALTE R
2R A HE L BT, SCT B BRI T4 EE Y
WHFCE AT WD I B, W98 3 B e s M R R
ey AR FILHIBOPRER LU IR PRI F A mT e, B B
WPETT, SiE RS EENE, IR AR B
T FBRMAREMZ 2. NIAHASRE, BEE
AN S B 25 A ia T R B B AL
I3, AL, AHIEFUR 0 2 220 27 R0 930 AR T
B R RTT 4 Bl MR TR R (5 S Xy
TR, R HG YT 4 B AR LA, 9 i R A
FHARNTT R SR BEEE SR

1 #RRT3E

1.1 #H#

1.1 B E AR B AR fe .8 09 3147wl vy
v v 24 25 29 24 B 2 000 e 3 - 2 (TCMISP, hittp://
tcmspw.com/tcmsp.php/), X NS IR 721X B AL G
2R A OO HEAT T VR . HOR AE S IR AR
YOI (OB)AMIK T-30%, LA AR5 1 (DL)AMIKT-0.18,
DA AR TEE I 126 1A 80 A G4 B AR LA L E A,
UbAbh, 255 75 5 SRR SR AT R PR A #h 7. B2
ok, FIFISwiss Target Prediction#E FE (http://www.
swisstargetprediction.ch/)it— 25 Fil| | 3xX LSk H 4
JE A G T ReBOVE F B AR, JEHERR T EE R H
br. 5)5, B Uniprot¥id % (http://www.Uniprot.org/)
SERL 16 IR LA F H B R R D] 4 PR I A

1.1.2 % A A8 % ¥ 5 69 5K 4F: 1T Gene Cards#l
P& FE (https://www.genecards.org/), DisGeNETE &
(https://www.disgenet.org/), Drug Bank%{(# /% (https:/
go.drugbank.com/), TTD###  (https://db.idrblab.net/
ttd/)fPharmGkb%#iz & (https://www.pharmgkb.org/)
for 2 4 HL Ve i A DGR A, DA “colorectal

A 2R 45 5 I o B 52 0, BV 485 L e A DG

1.2 7

1.2.1 B A A4 AR de SR80 ¥ B 25 i
PR R A3 (B RN 5 L e (A OSS BRSSO
R 4.3. 15 fFH1E Venn &, 133 5§ 8845 E i 155
B

1.2.2 BHdh-mo-Hym-de b W& B SNV S
PO 7 ETEVE R SE 5. AH SR 44 B LA S 259 5 9
993 28 XAEH B B #r 2] Cytoscape 3.10. 1311, PLILEE ST
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—ANEIRE) - - -TE T E bR ORERIEIE.
BT “Tools-Analyze Network” ThEEXS B 4T
RN DI REVESR T, B SRS B B HE 4 &
HA By W T2 e B A A A, T 32 2 0
2V HERSHE . B 5CRC. CRCEHFHIHEA
CIENERSES S

1.2.3 PPIM % B B A S de b 05 ik K B EHIRYT
4k B i 1 A B2 58 15 5 N 2 String(http://string-db.org)
LT &, KRR E N “Homo sapiens” , Bl B
{EF20.900, R1FE R A Z A EAFR R, B3 EHR
(] FH H.AF F X 2% B (protein-protein interaction networks,
PPI). FIfCytoscape 3.10. 13K 2 HIPPIM £ 1. 1
M CytoNCAHER I ZH /017, iHlEBetweenness
Centrality(FF /0y E1E). Closeness Centrality(‘(S %2 il
FE{H). Degree centrality(T7 sl #2E {H). Eigenvector
Centrality(FHfiE &= H 0 %) LAC. NetworkK ik
ZLEEH.

123 AAA-LAMBRXERENGEII: FAE
HHESEHWEILA A BIR 4.3 154, DAl
F R ThEE(Gene Ontology, GO). IR 5 R H
i FE (Kyoto Encyclopedia of Genes and Genomes,
KEGG) & &/ . @ik fERM BT 2331217k A
Bioconductor(http://www.bioconductor.org/) ) FFIE A4
& B 2E A, WiclusterProfiler.  StringiflPathview, 4
ITGOMKEGGHI YR & &£ i, BEE &A1&
JeE TR IX e oy A K TR 25 SR GO4 HiT ik s = N4
Wit F2 (biological process, BP). 43T I gE(molecular
function, MF) L & 40 g 2 43 (cellular component, CC)%f
2T R 5 bR R )RR IR T R A O R AT AN B
By MKEGGZ B () 5 145 7= 24541 0050 1) R B A
ViE .

1.2.4 B A4 A e b T 34 X b
AT 53 B i B R BU RN /N B - S it 4y X 2 R A
5 = 4E S5 BRI TR C SBEHE FE (https://
www.rcsb.org/). /N 1S B Hpubchem& 4 & 12
i, )46 20 BAHEF FH Autodock Tools 1,23 17 2 4 7 Y
ZRAINELLBE, DL KN 32 AR G5 0 () %) B i i . [
i, N HOpen BabelfllAutodock A5 /Ny AT
G3 FFN F Al AL B R AR R Autodock B A 78 B ¥
MG, AR A @ IS pymo lF AR e B, SIT
AR E W 2.

2 BR
2.1 R B -2 5 W LI AR TE TR A )38
A, HAt AS 154, BEFRITA, BsEel. ICaiEE
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B 1 PARD-HKR-ELRMLE.

PR T TEBE ;647> 73 -8 R- 53 I 4% R 586
AT AT906 2% 2 (LB 1), 5 55 B 58 K A S AN M i
43435 M3 ,4-secoisopimara-4(18),7,15-triene-3-oic acid,
Z MK ER (sesamin), FiHAEE(spathulenol), HiHE H %
D(chrysosplenol D), ist 5 ft. 37 ff [# ¥ (ergosterol peroxide),
MK R 25 D Re i 2, 145 B e 16
IT ORI R R OR.

2.2 ¥e 5 0% JEidGene Cards. DisGeNET. Drug Bank
B . TTDEE ZE FIPharm GkbEHE 72 K6 2 45 B e
HIAHSRE 5, DLSEEEHA “colorectal cancer” HEHATHR %R, 3L
SRAFEE H e i VRS 212992 (L ER). F BB K545
A ILE RS L)

2.3 B AAMK &G4 AWM EPPIM % HIKT] 445433
AN 15785 R —HPPIMN LS, #8641 s 503
LRI PPN, 3017 AL 184552k 11 =2 PPI
PIZE, 30T Ry 18425 IR LFE i PPIR 2%, Tifi ik
TR L4, T R JE A% O BE STPPTIN £% WL 5.
H:1SRC, AKTI, TP53, MAPK3, EGFR, ESR1, MAPKI,
PRKCD, MAPKS, AKT27EPPIH R HEII/E K.

2.4 GOH#k's £ 5 W AKEGGE R &£ 447 1EGOT)
ReE 7T, GO-BPERAIE 5 1 22168 A FITH,
XTI H AL R AR IR 2 RN A
PO T RBEL X E FRARAS I s BT A3 1 i 78 5 (O I
6); GO-CCHr2Riids 1 67RI H , CLFEAH BB A i [X 45
IMEAE AL X, DL A2 T an LR (L E6); TIGO-MF
KAWL E TISTRIUE, ¥ & D Red a4 & B i
2 AR APRBBREE . R 2 A RBEE T %
AR I R B o I 2 R T T A R R T (L Pl 6). A
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PEEds

BEBLT S BRI ERIBIBIMSRIEZFT LD W

)

s

848

EEE

KEGGE T & H 0, LA 192568 - e &
TETEAE PR AT, X PR A2 00 A B s i AR Bl kR e b
oy METFEEA S 2R A EAER- . 51500
CTIRT 98 Uh B A2 80— S AR g S i R (L D7), 148
AN T IX EE PR AR b 22 Pl R A A PR S R TE AR I S
Lt PN

2.5 oF abaE & TSRC, AKTI, TP53, MAPK3,
EGFRIX AN HEE H HARE v B BEiieds, Jfik+
T 5 ZAUTEE 20N T A Y E A AR BEAT 431
TSNS, RS AR, Bk 2R R AR R
W AR LT TR, HHARH TAHERENES
JRARFE R TR, 43 F RS ge R I R X L2 T 452
AN EAE FRCRANEE T %1, BARMRHEC R R T
8.

3 17iE

AHIE T A B X 2% 24 B2 1B o0 R R I O, ST
o7 - R0 M 2%, IR T B BRI B IR IT 45 E
IHE SUB S G R, FRIEIE S FRHERR, BT
B BARZ AL S TE . B 9T b & 208 2R
AR SR, 5 249 BTE TR 384, 5 4h E I AR
KL R5450, FEBZOIEIER T N B EHFRETK
3,4-secoisopimara-4(18),7,15-triene-3-oic acid. AfHR LMy
D(chrysosplenol D). F+# 5 & (oleanolic acid). JI|FfRE %=
(nobiletin)F1 & H- % (ursolic acid). X L61k &4 B4 % 5 i
HIEED ST, CAEHURANE RAEH . RS e s, |
IR/ . ORI LA A B A 2 AR AL PN B2
Dy ReREnG S HAE, BT H 2 RS SR
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R 1 DFNEEERSEEEIER

ZINEER SZ{APDBIRS (%) INDFEAR E5hE
SRC 1a07 XCC chrysosplenol D —-6.69
1a07 XCC sesaminone -8.1
AKT1 1h10 RS kaempferol -6.71
1h10 ZQ naringenin -6.73
1h10 XCC chrysosplenol D -6.35
TP53 293r ZQ nobiletin -8.79
293r XCC 3,4-secoisopimara-4(18),7,15-triene—3-oic acid -8.6
MAPK3 7nrb ZQ naringenin -6.4
7nrb XCC 3,4-secoisopimara-4(18),7,15-triene—3-oic acid -6.73
7nrb XCC Ursolic acid -8.53
7nrb XCC Oleanolic acid -8.46
7nrb XCC Epimaslinic acid -8.15
7nrb XCC (-)—clovane-2,9-diol -6.39
EGFR 1m14 XCcC sesamin -5.8
Tm14 XCC Chrysosplenol D -4.34
Tm14 XCC methylcaffeate -3.16
Tm14 XCC (—)—clovane-2,9-diol -4.53
DrugBank Drug Disease

DisGeNET

Pharmgkb

2 FEREFRRES.

PRI RS, WV R ER AR Y, BRI BT il
W0 HE A B B PR R B RCR .
RIS T B 2 P OB L fEHICRC T T
(I FE R,

Z:GOTIREMKEGGHRS = 501, B B RIEERIT
i E SRR SRS . BIX . phan ik
TEH, &R B SR X IR 2 BRI SRE S X 4 1
PEI T IR RPE TR RN A Ehid B4 5 8
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3 EUERD-FRRERERE.

H 22 /7 E RIS . B O 2 BRIERE G %
ZARE . AR S &, B R S8
KORFEREAL  PRETEPERC AR S S2 AR IO AE BLAE Y AT
G SR 5 AR EUE — SRS Sl B K A
J7 2. SRCHE —FhE 2 AR IS A IR I, it 2 Fhisil
TH PR [T 22 2R A 1 0 (mitogen-activated protein
kinase, MAPK). IR 3-8/ & BB/ B IH 2
FHUHIHE S JanusPEll/(5 55 S SHIE R 73,
P 2 E R AR BRI | DA K Ras IR Z R A 51 /R ho A 5%
IR B B R ) 2 SR E IR KR S 4 K,
FAE R UEAE 5 AL R B OB FH, R e s 20 P P
B WTMEE R B3, RAKY B, 8 i &
BRI, SRCIFRIA W3 38, 5 s id i A B i A
FETTU 2 ORI, B S A (K AUy R 8 T i L BT
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MNeuroactive ligand—-receptor | .
interaction
Lipid and atherosclerosis .
Chemical carcinogenesis - | .
receptor activation
Hepatitis B @ Count
Prostate cancer- o : %
40
Insulin resistance- [ ] @
&0
HIF-1 signaling pathway o :
70
AGE-RAGE signaling pathway | ®

in diabetic complications

Inflammatory mediator | ® 7 Vallﬁ 44401
regulation of TRP channels 164444016
Toxoplasmosis 1 ® 8.123333e-16
PD-L1 expression and PD-1 | ® 2082222616
checkpoint pathway in cancer 1.041111e-16
EGFR tyrosine kinase |
inhibitor resistance b 1517849025
ErbB signaling pathway - [ ]
Non-small cell lung cancer - [ ]
VEGF signaling pathway{ @
0.050 0.075 0.100 0.125 0.150

Gene ratio

7 KEEGHNERIESBEESEE. KEGG: HTABR SARAHUEZE.
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GF-RTK X TGF-TGFRi& 42", $HIMAPKAE 5 18 1 34
i, PFIKHRAS. SRCE5ICHHIE L T (120E, I
P H B SE IR 51 A P2 i 400 B R e 4 i ey 3 .
TPS3JE DA 7F 45 B Wi 1) R A v i S 0 5 0 30 5 AR [ i
PR —. 12 DR DGR B A €8, $1 B ipS3iX
— IR RO A . YA HOE SZDNAS S . BEIRES
FeA JE B ERE A OGS 5 PR AR, pS32E I REHE I,
SRR AR AN RS SR AR
HET. TPS3H:R ) S AR A0 Ay Wi 11 /1T 45 B s
ARG RE & RAEE RS N EER. B 551
T AL A A S BRAR pS 3 28 1 118 KAt S 4% 40
(A A, BELLE A A S 3 4K, R I ) R ECIR S
(3534, AT ARFEAN M 186 5 5 B T2 ) P,

D] Ay X 24 2 B 2 R R AR A T R SR AR 2 1K RO
R 23 BT AHEDN TR (VR FAAL, & S0 FAS A
(1) 22 57 ] i 2 RO IR LI FRORS W0 P . DRI, AR TURFF 9
AFLE SRR YE, AR TAE TR Zh@id shseie it — B
1iE.

=
=1

4 g

gk ERTR, AR R IN, BERREAELEHY
JEIIGIT R, PA3,4-secoisopimara-4(18),7,15-triene-3-oic
acid. JHEREHD(chrysosplenol D). F5H 4 & (oleanolic
acid) JIIBf 2 & (nobiletin) FlAE B (ursolic acid)&:Z
WPERSY, BEXISRC, AKT1, TP53%5 H by, it 47 i A
5K s s It B AR S 52 AR AH B A%
B, % 45 B e BV VR TR HL.

NERR

5 P R TR R OB, (65025 B 2L
B PR 77 L AEEER, SCPUE
TR, AL A TR TR R,
ROCHRE B AT S B 05 R M (e
BB, 3RS RG22

Za5El

SR RRT FERA R, BAAGTREMNER. B
BEMENPLET, BAZ Moy ZHEREE R, WHE
NG B SRAHIGT T SRG. AR T B R A T
JI> BAE IRV, DT 2 4 RO BT R 245 ) B 5t
fil.

=l
AWHIT B AR P 2 B2 R T HEEOR, RSt

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

233

s B AR 7T AL, O B R R IR PR R At — 2
TFRARBEIRL S,

LR 7%
FIFHTCMSPAISwiss Target Prediction® & it H &

SR P SR A5 e A OB i, ) J Bl - B R
2%, { FH Cytoscapet i & B AH A H M 4 (protein-
protein interaction networks, PPI), fifiideiZ ol . ifit
Metascapeit173EK T AE(Gene Ontology, GO)FI 5 #iJE
[K 5 K 2H #0455 2 (K yoto Encyclopedia of Genes and
Genomes, KEGG)IH % & 87717, /s KB Fd FEA
=M. iz FPymol 2.4.0i3047 431Xz, IR PER >
g a6

JRTIG HA 38 PR 1 e 7 Fl 647 AN IB FERE 5, o545
HEHFESHEREIAE A, ME TPPIMZE, R H

THRBRS . AR5 A5 SC i AR Y S KEGGIEH 7>
W2 W] 15 52 A e R 42 e 2 T A - S A AR LA 45
AR 0 TR R R, MIREHD. FHEeR
BRAEH LN 5% O BE R B AT R 2R AN D, B0AIE T HAB E
TR,

A RREEE IR SEMD. F R, IR RS
PEREZY, #UFSRC. AKT1. TP53%54%.0 B A, % a5
AR IS PERCR-SZ PR AR FLAE P S Bl B, RAEDL
SEEL A . 2 T RHEIAE T M S s o
77, 9 B EBERIE RIS T B A,

REf=

KHI TN E BFRIT S B ER A T 2R il
FIHLEIRAERE, AR AT I AR P S B RZ MR AL — 20 56
TEHGUMIRBOR Je 2z 4z, BEAbh, JeT 2% 2 3221 R
B, AIAe B RAERIBCTT, TFACH TG4 B e 254, 1
gyrh E IR E B A .

5 BN

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA Cancer |
Clin 2018; 68: 7-30 [PMID: 29313949 DOI: 10.3322/ caac.21442]

Wang H, Wu R, Xie D, Ding L, Lv X, Bian Y, Chen X, Nisma
Lena BA, Wang S, Li K, Chen W, Ye G, Sun M. A Combined
Phytochemistry and Network Pharmacology Approach to
Reveal the Effective Substances and Mechanisms of Wei-Fu-
Chun Tablet in the Treatment of Precancerous Lesions of Gastric
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Cancer. Front Pharmacol 2020; 11: 558471 [PMID: 33381024 DOIL 37563848 DOI: 10.1002/ cbdv.202300515]
10.3389/ fphar.2020.558471] 9 Jin W. Regulation of Src Family Kinases during Colorectal
3 KBS, BRAAAR, M) £, ATA S, TR, A8, ek B AR E Cancer Development and Its Clinical Implications. Caricers (Basel)
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Abstract

BACKGROUND

Patients undergoing abdominal surgery often experience
gastrointestinal adverse reactions, which can hinder
postoperative recovery. Dietary fiber has potential benefits
in regulating gastrointestinal function, but its effectiveness
during the perioperative period remains unclear. Therefore,
a systematic evaluation of the impact of dietary fiber on
postoperative gastrointestinal function in abdominal surgery
patients is of significant importance.

Alm

To assess the effects of perioperative dietary fiber-enriched
enteral nutrition on postoperative gastrointestinal adverse
events in patients undergoing abdominal surgery.

METHODS
Articles published between January 2000 and May 2023 were
searched. The occurrence of postoperative gastrointestinal

2025-03-28 | Volume 33 | Issue 3 |
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adverse reactions (abdominal infection, intestinal obstruction,
diarrhea, nausea and vomiting, anastomotic leak, and time to
first flatus) were used as outcomes for systematic review.

RESULTS

A total of 9 randomized controlled trials reporting 833
participants were included. Using meta-analysis, the results
showed that perioperative dietary fiber supplement was
associated with a lower abdominal infection incidence [risk
ratio (RR) = 0.46; 95% confidence interval (CI): 0.26-0.80, 7 =
0.006] and lower diarrhea incidence (RR = 0.48; 95%CIL: 0.32-
0.71, P < 0.001), promoted postoperative gastrointestinal
function recovery, and shortened the time to first flatus [mean
difference (MD) = -0.16; 95% CI: -0.24 to -0.09, P < 0.001].
However, dietary fiber supplementation did not reduce
the risk of postoperative intestinal obstruction, nausea and
vomiting, or anastomotic leak (7> 0.05).

CONCLUSION

Dietary fiber-rich enteral nutrition can reduce the risk of
postoperative abdominal infections and diarrhea, and
promote recovery of gastrointestinal function in patients
undergoing abdominal surgery, without increasing feeding
intolerance such as nausea and vomiting.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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foot AT LA T R B A ARG B Wil o ad Hoh SLAT

B89
AFFR G ARG B R AME AR LF 4t I 8 I
SR F R EH AU B i R R FI e OR

TiE

#:%PubMed. The Cochrane Library. Embase# 4% %,
B PR 4 AR 2000-01/2023-05, 4% 4% 24 HEAR A 5 ik SLARJE
FRIHIE, FCochranets i RF& -4 T L3k 47 Sk R
2+, 1£ JARevMan5 44=Stata 12.03E 47403+ 9 #7.
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ZHR

F LN 9T KA HLAT BB X B (randomized controlled trial,
RCT), # %833#%) & 4. L P6ARCTH ThER 4%
AN R G IR R 42 69 Meta 4T, A STARCTA TR
J& L5 M9 Metan T, SARCTA T ARG B KA A0
B #gMetan T, 25 R B IR A YA AR D IR
B[ e JE b (risk ratio, RR) = 0.46; 95% & 13 X 8]
(confidence interval, CI): 0.26-0.80; 2 = 0.006], #5275 (RR
=0.48; 95%CI: 0.32-0.71; P = 0.0003) %4 & & K e, 5F H
P KRG B miE haetk 4, sk A2 a1 (MD =
-0.16; 95%CI: -0.24 £-0.09; P<0.001). f*F T HF R
BH S, R AN IZA RS KGRI, b
2 R TSR ek 69 & A U (P>0.05).

2=

JEARF R EHTIE R G AR L f o915 N BT, BIK
KRG I B e BEI5 0 & R, PRt B M id o b
R R - NN LTI o L)

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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[ 4P 4E(Dietary fiber)/2fa KR NN AL
WAL, T RES 7 B 58 AT KW Hh R I () T £ P AR 1k
o5~ WKE ) SRR 1 SR, AT = AN
FRIREGEY. a5 S MEm N AR LK
BOT A B R, — T (A T 22 T A SR
R, BEE Y R B AR e FE R BN, O I
SEE MR WEIRIF IR A K B AIC. A, SRR & 4
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#MFH(enhanced recovery after surgery, ERAS)AIBE & I 87
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M MR SIAE il )R, S R R R TR N
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RIFRAER I, G 8 BAT TAHRIIBE R, 45 R IR,
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FTEREAR R A 5,

AR, ARG B 21 4E4h 70 R HOE E 2 AL 45 32 5%
VE, (RIS PR ST AR AE 4. 20234 A [ R P iz 4
IR I R T S R E AN S
72, A TR 3 i 5 30 S i FEE IR, HAE ™ H
W s 7 Bas ) i vh, A4 R B T Re RS IR K B
AN AT NI BTN 2177 K71 DR 9 VAT SV=NVASE
B AT, X T HE T AR R 5 = i & A 4R AR ER IR IR
MRS, AR OGS ARG . A TR AL A
AR ). ANHE T AL RIS AT T RG]
JERANZE AL, PPAR AR TR 8 R b 7e i & 41 4
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1 MRRTSE
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R B AL i S R BURE B 2R 4ERb 7 77, o HRZHANBEAT
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AN RIS R 22 NRIE T, S 9 N AT H5090 5 PR 4 7 SR

HEBRbRiE: (1) B E G IF == O E ST REA S
Q)FVEIR I A I A R VR E,; 3)M5 .
F AAFRIMERA B 5
1.2 7k
1.2.1 UakteF: AHTFIENE (RAELHRMEZEHTL
ek HIZH) 50, WHFE77 2 CAEPROSPERON b
M (https://www.crd.york.ac.uk/PROSPEROY), M5 A
CRD42023432372. fi 15U Z PubMed. Embase.
The Cochrane LibraryiX =M, XS4k, GIATEA
12576 SR Bk B3 EECE 2 (clinicaltrials.gov) [R] I 2
177 TR, DIANFRIRIGAHIC TR, Ao RN R PR ]
2§2000-01/2023-05. KA “PICOS” JEI, 2 Hehg
FVUAMZER Sy, fH “AND” Fil “OR” isH %R
(1)Abdominal Surgery; (2)Dietary Fiber; (3)Gastrointestinal
adverse events; (4)Randomized controlled trials.
1.2.2 XK G it Ao 2 3R 00 A 2R HA ) STk e 7 44 BT 9T
N RAEHIRANHRFR A ST HEAT IR, A — B STk 28 =
MR T E . E AR SO R AR A AR, S BRI EAN
AHOG S B B SCHR. 2 ) B4 SC AR E R B AR I
B, 5 10 s bR SCHR ) B A SR R, e 28 e T AN
FISCHR. AT NI NRCT, K F Cochranedfi f2 .
B PPl TE, XA N FIRCTREAT SCHR )T &= VAN (1 0 ¢
AN FE A i A XU T F 0 B [ ), At A
RS R L CANTERE” IR

Geit AT B IE A RN R A L L
{E E(risk ratio, RRVEJRONAR, 1F B ik 34018
7£(mean difference, MD), 95%% {5 [X [E](confidence
interval, CI), #3867k #Ea = 0.05, P<0.058 A AR5 4
xR 2 5 B A Gt s . R I A R
B, L <50%, MIBFFCE I 5 A 00 0] 45 T2 57 o o
[ RERZ, PP e RN AR Y (Fixed effect model) A4 4T
BRRL. 5 A7AE R S R PR (>50%), WISR FH BEATL 28R A
T (Random effect model), FEEEAT =5 VE R K 4347,
10 S UL EREFe 458 U - B 56 R 3 o A7
W FEIR D (RCT<10), K HBeggflEgger testhi i & 3
s, #P<0.05Ut WIAF1E R R Mhfer, K BTAME(Trim
and fill computation)PPiti & & (i fas XiJ G I 24 B A 1 52
M. K RevMan 5.4f1Stata 12.03E47 54 40 br. £
GRADEpro 3.6XfMeta7} #7 45 R it S AT AN, A3t
AR R A E . L AR BRARR A — 2

2 £R
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R 2H £ 339451)), FLrP6TRRCT!S 202 - Fh e {7 FH f
2 H 52 i (partially hydrolyzed guar gum, PHGG), 235
RCTH#Usfi F (¥ AT ¥ M 4T 4E(Shen jia), 1IHRCT"
) 2 HE 22 A A (B 3 W A RS ] S P 241 4, T FoUART (1]
AOFAR, BB AR R R(7.5-27) g5, R 1T
BTN B TR B AR

2.3 NG BN W TE R R e U P 4
A WL B2, I BRI FE38 R K REAE F T BEAL AL,
{EA IR ST R 7 B AR5 2o T E LA BB L
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K PGS R4, VENIRAR. B ST R AN S 5%
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035 HH AT AT A, R R B AP R PP,
PR A

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

S HAEIERY R (a = 2433):
" Cochrane Library(n = 756) _
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HEBREEE Sk
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\ 4
I SR N it HERFAEIE SCER
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= TS HEA LR (= 15):
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AEF SRR (2 = 2)
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v A TRIARE AP U E I (= 3)
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(meta—analysis)
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24 ERHHANA M FRES B ML R R FHL
A 9 Meta -7
2.4.1 AR F: Metadr bt AR G IE I IR G R A %0
AR, G NOTTBEHLNT ARG, 1 K523 3, F
TIZHIE3 14451, XFHEZH20901 35 . 44N Ik e,
HA T2 1741(5.4%), X HRZH27410(12.9%), 45 R B8R,
JI R A 5 70 B £ AR 4 1 T T S5 R N R e 1)
P 5 2 BRI (RR = 0.46; 95%CT: 0.26-0.80; 2 = 0.006, /° =
0%), W EBAFTR.
2.4.2 Wi AR ra: FAT 3T SN TR RGE T A BRI
Jafabs, 3LP 400/ B, TIZH252 N, HE341(1.2%) H
A FERH; % HEZH 148 N2 N (1.4%) L. MetaZy
S5 R TP X LA S5 H A5 B ) JRU: 22 S
TG 1T X (RR = 1.06; 95%CIL: 0.22-5.09; P = 0.94, I’ =
0%).
2.4.3 M5 STURFFEIS OO 2GE T 27801 BE ARG IS
FI%GE, TIdL1414, XTRRZH 1370, fE S LF et et
24 N(17.0%) HBLIG TS, X HEZH F 49 N(35.8%) H LIS
5. AT SR FC IR TR = 0%). MetadhHT4G
TR A AN R AR S5 H LRSI ARG T R4
(RR = 0.48; 95%CI: 0.32-0.71; 2 = 0.0003).
244 b4 gk FASHRCT 22118 TR EW &
FURE I R A . Feh T2 1231 55 38 v A 6451 HE 3
(4.88%), XTHEZH 120451 &35 F AT 9W(7.5%) K A=W 1,
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® 1 AARBETINOVASISIE

. . _ g TFrntEitn
AR ESE HARE(EG:CG) FAER ] EIre—n
Gianotti et a/, 2002"" Italy 305(203:102) Gastroesophageal/Pancreatic/ AREIN0gdx5d PHGG(Oral Impact)
Colorectal resections ARAI0gdx5d; Rg
159/
Rayes etal, 2002""  German Sweden 90(30:60) Elective laparotomy and resection of  AG11.3g/L-d x4d RELTA+IIEE; &4t
the liver, stomach, colon or pancreas BRI R
Homann et a/, 2004" German 100(50:50) Upper gastrointestinal surgery  RA20 g/(L-d) x 5-10d PHGG
Xuetal, 2006%" China 60(30:30) Radiical gastrectomy/colectomy/ ABIN0gdx7d PHGG(Oral Impact)
proctocolectomy
Finco et al, 2007" [taly 28(14:14) Laparoscopic colorectal surgery  NBI7.5 g/d x 6 d; NG PHGG(Oral Impact)
75gdx3d
Xuetal, 2016 China 60(30:30) Colon cancer with surgery ANG25g/dx7d O A MERT4Beiing
yikang Biotechnology Corp)
Seguin et al, 2016™ France 35(18:17) Hepatectomy ARBIQgdx7d; RF9 PHGG(Oral Impact, Sachet
g/dx3d of powder)
Gade et al, 2016™ Denmark 35(19:16) Pancreaticoduodenectomy, total/ ABI12 g/dx 7 d PHGG(Oral Impact, Sachet
distal pancreatectomy, surgical of powder)
palliation
Zhao et al, 2017 China 120(40:80) Gastrectomy AG27 gdx 7 d BIHRERLT4EShen

Jia, Beijing yikang
Biotechnology Corp); Ti&
M+

PHGG: B30 7XRE/IVREL; EG: BEBLF 474, CG: WIRA.

Iy T a5 R R BT R 5 AT R B AR 4R Ab e TR T
TRWIA R A2 U (RR = 0.64; 95%CI: 0.26-1.55; P =
0.32, 7 = 0%), 3D,

2.4.5 TosvRek: BTN S 45 R UTEBE
FI7R, 4TRCT! 82y N 513612 53, 55 T ARG %
CoRIR I PR R AR, T TH 307451, % HE 2206471, M2H
439 18(5.86%), 11(5.34%) 151 £ 3 Hi T oK I RE R
SRR BRI TR E AT R A 4Eh Rl
Xof HEZEL R I oMK e () U B S i 2 22 S (RR = 1.22;
95%CI: 0.59-2.56; P =0.59, I = 0%).

24.6 K8 RAART A FEA G H AP A Metady
Hrep, FEUN TRCTI 22858, F gL g 21561, ¢
PR B 21661, 5 BN AR 5 HESHEE I (B 3546 )
8, ABFFHT T E PR ] 45 R EBOR, e a4t
ANFEREAE LA S 1 CHESU (R (MD = -0.16; 95%Cl: -0.24
%-0.09; P<0.001), feidk B fiE Diaetc 2, i EI3FHTR.

2.5 R &AMt K Beggil Eggertt 36 E YL . Jifd
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xR 2 AFREBeggFEggerZiit(PE)

Meta D4 Begg Egger
IESPRRF 0.707 0.545
a0 0.497 0.399
PpEtEra 1.0 0.358
B5 0.734 0.485
b IX0E 0.734 0.909
NoaRAESHNE - 0.005

Blinding of outcome assessment (detection bias)

~)
~ D D O D D @ @ @ | ncomplete outcome data (attrition bias)

Random sequence generation (selection bias)

~ | @ | Allocation concealment (selection bias)

©® ® O @O @O sinding of participants and personnel (performance bias)

[%2]

.©

Qo

9

£

(@]
Finco 2007 | ' ? ? ?
Gade 2016 | ' ? ?
Gianotti 2002 | @ | 2 ?

Homann 2004 | (? ?

Jianmin Xu 2006 | (? ?

~)
~)

Rayes 2002 [ 2 | @

Rui Xu 2016 | (2 |2

-) .
~

Rui Zhao 2017 | (2 | (2
Seguin 2016 . . . .

Random sequence generation (selection bias) - |

Allocation concealment (selection bias) _ |

Blinding of participants and personnel (performance bias) -:—
Blinding of outcome assessment (detection bias) - |
Incomplete outcome data (attrition bias) _:I

Selective reporting (reporting bias) _

Other bias | |

O DO OO O ® O O |selctive reporting (reporting bias)
)

0% 25% 50% 75%  100%

- Low risk of bias |:| Unclear risk of bias . High risk of bias
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TiE SRR e MR RN ETRRERE  BTFESE IS BURR = 0.48; 95%CL: 0.32-0.71; P = 0.0003;
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Test for overall effect: Z = 4.23 (P < 0.0001)

Favours [experimental]

A Experimental Control Risk ratio Risk ratio
Study or subgroup  Events  Total Events Total Weight M-H, fixed, 95%CIL M-H, fixed, 95%CI
Finco 2007 2 14 1 14 3.2% 2.00[0.20, 19.62]
Gade 2016 2 18 3 17 9.8% 0.63[0.12, 3.32]
Gianotti 2002 8 203 10 102 42.1% 0.40 [0.16, 0.99] L
Jianmin Xu 2006 1 30 4 30 12.7% 0.25[0.03, 2.11] -
Rayes 2002 0 30 1 30 4.7% 0.33[0.01, 7.87]
Seguin 2016 4 19 8 16 27.5% 0.42[0.16, 1.14] = §
Total (95% Cl) 314 209 100.0%  0.46 [0.26, 0.80] -
Total events 17 27
it Chi2 = - - .12 = Q9 I t t {
oS b
est for overall effect: Z = 2.75 (P = 0.006) Favours [experimental] Favours [control]
Experimental Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Gade 2016 1 19 0 16 18.8% 2.55[0.11, 58.60] l
Gianotti 2002 1 203 1 102 46.4% 0.50[0.03, 7.95] =
Jianmin Xu 2006 1 30 1 30 34.8% 1.00 [0.07, 15.26]
Total (95% ClI) 252 148 100.0% 1.06 [0.22, 5.09]
Total events 3 2
e Chiz = - - L12=09 I } t t {
?et(terfogeneltyl.I C:rl t.(;5_8(,;:;7 ?}(_P0 g(31.75), 2=0% 0.01 01 1 10 100
est for overall effect: Z = 0.07 (P = 0.94) Favours [experimental] Favours [control]
Experimental Control Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Finco 2007 0 14 0 14 Not estimable
Gade 2016 6 19 9 16 19.4% 0.56 [0.25, 1.24] T
Homann 2004 6 50 15 50 29.8% 0.40[0.17, 0.95] =
Rui Zhao 2017 12 40 24 40 47.7% 0.50 [0.29, 0.86] L
Seguin 2016 0 18 1 17 3.1% 0.32[0.01, 7.26]
Total (95% Cl) 141 137 100.0%  0.48 [0.32, 0.71] <>
Total events 24 49
itv: Chiz = - - .12 = 0O ; t + d
oo W
est for overall effect: Z = 3.65 (P = 0. ) Favours [experimental] Favours [control]
D Experimental Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Finco 2007 0 14 0 14 Not estimable
Gade 2016 0 30 1 30 14.4% 0.33[0.01, 7.87] "
Jianmin Xu 2006 0 30 1 30 14.4% 0.33[0.01, 7.87] -
Rayes 2002 2 30 2 30 19.2% 1.00 [0.15, 6.64]
Rui Xu 2016 4 19 5 16 52.1% 0.67 [0.22, 2.09] B
Total (95% ClI) 123 120 100.0% 0.64 [0.26, 1.55]
Total events 6 9
ity 2 = - - .12 = 0° t t T t |
_II-_Iet«terfogeneNyl.l Cfrfu t.(;5_56%fg g(_P0 302.91), 12=0% 0.01 01 1 10 100
est for overall effect: Z = 0.99 (P = 0.32) Favours [experimental] Favours [control]
E Experimental Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Finco 2007 4 14 3 14  25.0% 1.33[0.36, 4.90] =
Gianotti 2002 10 203 3 102 33.3% 1.67 [0.47, 5.95] =
Homann 2004 2 50 1 50 8.3%  2.00[0.19, 21.36]
Rui Zhao 2017 2 40 4 40 33.4% 0.50 [0.10, 2.58] =
Total (95% CI) 307 206 100.0% 1.22 [0.59, 2.56]
Total events 18 11
ity Chi2 = - - .12 = Q9 k t T + d
-Il-_ietizr;ogeneltyl.l Cfr;l . 125_60(2‘4 lIs;(_P0 5%.67), 2=0% 0.01 01 1 10 100
est for overall effect: Z = 0.54 (P = 0.59) Favours [experimental] Favours [control]
Experimental Control Mean difference Mean differencg
Study or subgroup Mean SD Total Mean SD Total Weight 1V, fixed, 95%CI Year 1V, fixed, 95%CI
Gianotti 2002 35 13 101 36 12 102 4.9% -0.10[-0.44,0.24] 2002
Rayes 2002 4 0 30 5 0 30 Not estimable 2002
Finco 2007 16 1.1 14 16 0.8 14 1.1% 0.00[-0.71,0.71] 2007
Rui Xu 2016 246 0.27 30 263 0.2 30 40.3% -0.17[-0.29,-0.05] 2016
Rui Zhao 2017 246 0.27 40 263 0.2 40 53.7% -0.17[-0.27,-0.07] 2017
Total (95% CI) 215 216 100.0% -0.16 [-0.24, -0.09]
Heterogeneity: Chiz = 0.36, df = 3 (P = 0.95); 1= 0% '_100 _5'0 (') 5'0 100‘

Favours [control]
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SR E). S ITE R TR, AR R R AR JE B
UHESITEI(MD = -0.16; 95%C1: -0.24%-0.09; P<0.001;
&), AW RHPTES RS T, *h e
i 2T 4L RE kD 7 N B A I TR IR S, X
B iE vhae = AR E . (EMetasd BT R iE &R 4E b
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H AR b5 FH 0 & 6 2400 i N B 7 01 71
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DRz 4 PR AR e, B 2 T &dh . BRYI RN E 77
2, VNI ERRIE™. PHGGH FI T e a6 B
TEBH, RECEHE T BRAR A MG JE AT 2 T R FIBE AR DT 1R,
By NARA 2 (10T BR = &, AT 22 A i e I S 4 %
OES I FE B B SR R R, e
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ARy T EAT EEEH, fE/ N RSEat R g E A
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BT, 32 55 R i 38 R R R 3 5 3 R B
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A H AR AR TR, (R 70 7 B ) 22 S OUST B P
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7820 g/d PHGGHRENR/DIFTE /& A2, (AIEIK IS LN E,

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

242

LR T B B TEREIR ™ ) BB R TE G v 2T 4E R SR (F
B TR 1) R T AT ), 1245 R R R
TIRFE(<S /AN FEBVFZARI. — TGN T3WRCT
RGPS R DR, &SRR E T T
il TR, R % 4 A B S AR S I ) 5,
T AHIF FE v A BILIRE £ 2124 (4 78 RE D A e B R
(R0, R PRI AR A 5 R Az i T AT — e AR .

AHEFERIR: BTN s>, B RCT
WHFREA R/, HOINRIBE TR T A #1697 I 16
(4 d-10 d), —BUERBAK, DIHORBEAT R TSR B 2T 4RI
PLANARRT . AJEECAEAR). SRS FR R
xtBE ARG B IEA REEHK 2 E . Bl
AN BRI OIS AU, S BORJE & R 18] 1Y
MetaZMWHAFFE AR A, B P BT AMZ R A R0 fe 2%
SERTCHAM, AH AR 75 0 AT A T2
RCTRACUESESFZ, 45 & i i S R 4 22 S AR
ENAS WM, BE— DT B0 I B A U R 22 e 15 T
B, D RS HE ) E IR T TR S SR I, CSGE IEED
FAREE TR RN, SEEE e a3 5
IR B3 LA

4 EiL

X RS AT AR N B, B PR e G 4N &
PR Bk A& 7R A 2 SR . AR, IR T
T Tt AN BEAT AR A 5 R A A AR S (R 5 2 K
K, b fefreidt B B D RE KR, AT oS B TR R4
AR TR I R A RE B AL ) R R
YA TT ROOFRLF AL, SR R EFETT RRSE
IR HE AL A HAE. SR80, RAE DA s
S0 AT P 106 AR S 70 B 2T 4EAE I 18 dE A
R TR A BAELS, Bl ToRh e 2 R
PR, TR, B 0 2 O i Tkt —
ISR HAT R AN 22 2o, FF Nl R S B S (4 B T FE 1Y
Ei=Es

LR
FAIH A Er PRI EI PR 51 i 2 e, {8
AR A o B R TRt — PR S Bt
. SUSLAHI AL 5B R L
i, TR, DU T (RIELE R
ERLIFIE

5
5 VAl R S8 FH 55 T 2T 41X B N 8 SR R R AT

2025-03-28 | Volume 33 | Issue 3 |



I8R5 BRFREREEABHTRE
HEERFAR B IR G B iEA RFEFRRCR.

e =l

XTREAUG BRI HEAT 1 R S BN 2 2 04T, Al I A
TR AR TSI B 27 4 e 15 08 AR R B iE A
RFPFIR A, e 5T BB DhRe o MR E 77
TSRS SR AR I

AR5 HE T PRISMATR B, ik SOk 5 S2 B4, H
Cochraneffa XS AN T H AT SCHRTT S PPANY, X T
ARG B 21 4 FAE I 3 TR B v R BE AL R
(randomized controlled trial, RCT)HT RSt ITAN S5 Metas)
#r, i GRADE R GEIFA LS i &, i HIRevMan5. 45!
Statal2.0FFEAT Git o0, B LT 4EX AR S it
BH R CMR ISR 5 AN R B T8 26 fU S 1 2008

SERER

ARHFFCE T MetaZh HTOTR C TR B, FEAMRN 78 &
LR (1)l P IR T S PRI A TR R R 5 P Ik
GRS B R A s, FF B2 B B Thse k&2, 4
ARG E RHETS ], HASEINAR J5 B X i e R AN
(R AR

AL
R T A B AT AT R R LT A E IR AT
CABCE ARG IR, B ARG A BRI AR A3,

R =

EZIKE“F?TJE"JERHJ: TTRERTHETE RFEAHT SR AL TR 25
P, 455 B RS R A 22 SACS A 2 a5 I, 2 —

iﬁﬂﬁﬁﬁﬁ&%‘ﬁ B LT Y 2 22 7 (R 001 2k, Dl

SERSHERTE TR BURIS SRALE, 70T 5e B IRELe 7

e, AMXHSGE T AR H AR, BV KR

R BLE LA,

5 =W

1 FDA. Questions and Answers on Dietary Fiber. FDA [Cited 2021
December 17] Available from: https:/ /www.fda.gov/food/

2 Scientific Advisory Committee on Nutrition. Carbohydrates and
Health. 2015 Available from: https:/ /www.gov.uk/government,/
publications/ sacn-carbohydrates-and-health-report

3 Prokopidis K, Giannos P, Ispoglou T, Witard OC, Isanejad M.
Dietary Fiber Intake is Associated with Cognitive Function in
Older Adults: Data from the National Health and Nutrition
Examination Survey. Am | Med 2022; 135: €257-e262 [PMID:
35367443 DOI: 10.1016/j.amjmed.2022.03.022]

4 Reynolds A, Mann J, Cummings J, Winter N, Mete E, Te
Morenga L. Carbohydrate quality and human health: a series of
systematic reviews and meta-analyses. Lancet 2019; 393: 434-445
[PMID: 30638909 DOI: 10.1016/50140-6736(18)31809-9]

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

243

BLEATTUANG

[$)]

10

11

12

13

14

15

16

17

18

19

BB RRNARFNN Meta )T

Turner ND, Lupton JR. Dietary Fiber. Adv Nutr 2021; 12: 2553-
2555 [PMID: 34687531 DOI: 10.1093/ advances/nmab116]
Ionitd-Mindrican CB, Ziani K, Mititelu M, Oprea E, Neacsu SM,
Morosan E, Dumitrescu DE, Rosca AC, Draganescu D, Negrei C.
Therapeutic Benefits and Dietary Restrictions of Fiber Intake: A
State of the Art Review. Nutrients 2022; 14 [PMID: 35807822 DOI:
10.3390/nu14132641]

Gill SK;, Rossi M, Bajka B, Whelan K. Dietary fibre in gastrointestinal
health and disease. Nat Rev Gastroenterol Hepatol 2021; 18: 101-116
[PMID: 33208922 DOL: 101038/ s41575-020-003754]

McRorie JW Jr, McKeown NM. Understanding the Physics of
Functional Fibers in the Gastrointestinal Tract: An Evidence-
Based Approach to Resolving Enduring Misconceptions about
Insoluble and Soluble Fiber. ] Acad Nutr Diet 2017; 117: 251-264
[PMID: 27863994 DOI: 10.1016/jjand.2016.09.021]

Bozzetti F, Gianotti L, Braga M, Di Carlo V, Mariani L.
Postoperative complications in gastrointestinal cancer patients:
the joint role of the nutritional status and the nutritional support.
Clin Nutr 2007; 26: 698-709 [PMID: 17683831 DOI: 10.1016/
j.cnu.2007.06.009]

Bond-Smith G, Belgaumkar AP, Davidson BR, Gurusamy KS.
Enhanced recovery protocols for major upper gastrointestinal,
liver and pancreatic surgery. Cochrane Database Syst Rev 2016; 2:
CD011382 [PMID: 26829903 DOI: 10.1002/14651858.CD011382.
pub2]

Krezalek MA, Yeh A, Alverdy JC, Morowitz M. Influence of
nutrition therapy on the intestinal microbiome. Curr Opin Clin
Nutr Metab Care 2017; 20: 131-137 [PMID: 27997410 DOI: 10.1097/
mco.0000000000000348]

Kaewdech A, Sripongpun P, Wetwittayakhlang I>, Churuangsuk
C. The effect of fiber supplementation on the prevention of
diarrhea in hospitalized patients receiving enteral nutrition: A
meta-analysis of randomized controlled trials with the GRADE
assessment. Front Nutr 2022; 9: 1008464 [PMID: 36505240 DOI:
10.3389/fnut.2022.1008464]

Chan S, Hawley CM, Pascoe EM, Cao C, Campbell SB, Campbell
KL, Francis RS, Hale R, Isbel NM, Morrison M, Johnson DW.
Prebiotic Supplementation in Kidney Transplant Recipients for
Preventing Infections and Gastrointestinal Upset: A Randomized
Controlled Feasibility Study. | Ren Nutr 2022; 32: 718-725 [PMID:
35248721 DOI: 10.1053 /,jrn.2022.02.006]

Chinese Society of Parenteral and Enteral Nutrition (CSPEN).
[Guideline for clinical application of parenteral and enteral
nutrition in adults patients in China (2023 edition)]. Zhonghua Yi
Xue Za Zhi 2023; 103: 946-974 [PMID: 36990711 DOI: 10.3760/
cma j.cn112137-20221116-02407]

Finco C, Magnanini P, Sarzo G, Vecchiato M, Luongo B,
Savastano S, Bortoliero M, Barison P, Merigliano S. Prospective
randomized study on perioperative enteral immunonutrition in
laparoscopic colorectal surgery. Surg Endosc 2007; 21: 1175-1179
[PMID: 17356942 DOI: 10.1007 /s00464-007-9238-4]

Gade J, Levring T, Hillingsg ], Hansen CP, Andersen JR. The
Effect of Preoperative Oral Immunonutrition on Complications
and Length of Hospital Stay After Elective Surgery for Pancreatic
Cancer--A Randomized Controlled Trial. Nutr Cancer 2016; 68:
225-233 [PMID: 26943500 DOI: 10.1080,/01635581.2016.1142586]
Gianotti L, Braga M, Nespoli L, Radaelli G, Beneduce A, Di
Carlo V. A randomized controlled trial of preoperative oral
supplementation with a specialized diet in patients with
gastrointestinal cancer. Gastroenterology 2002; 122: 1763-1770
[PMID: 12055582 DOI: 10.1053 / gast.2002.33587]

Homann HH, Senkal M, Kemen M, Lehnhardt M. The
beneficial effects of PHGG in enteral nutrition in medical and
surgical patients. Clinical Nutrition 2004; 1: 59-62 [DOL: 10.1016/
j-clnu.2004.09.009]

Rayes N, Hansen S, Seehofer D, Miiller AR, Serke S, Bengmark S,
Neuhaus P. Early enteral supply of fiber and Lactobacilli versus

2025-03-28 | Volume 33 | Issue 3 |



20

21

23

24

26

27

28

29

30

J3aishideng®

IBR, 5 BESFRERSEAPHOBRALEANTNANESEDENRRAUBAGIN KMeta DT

conventional nutrition: a controlled trial in patients with major
abdominal surgery. Nutrition 2002; 18: 609-615 [PMID: 12093440
DOI: 10.1016/50899-9007(02)00811-0]

Seguin P, Locher C, Boudjema K, Hamon C, Mouchel C,
Malledant Y, Bellissant E. Effect of a Perioperative Nutritional
Supplementation with Oral Impact® in Patients undergoing
Hepatic Surgery for Liver Cancer: A Prospective, Placebo-
Controlled, Randomized, Double-Blind Study. Nutr Cancer 2016;
68:464-472 [PMID: 27007018 DOI: 10.1080,/01635581.2016.1153670]
Xu], Zhong Y, Jing D, Wu Z. Preoperative enteral immunonutrition
improves postoperative outcome in patients with gastrointestinal
cancer. World | Surg 2006; 30: 1284-1289 [PMID: 16830214 DOI:
10.1007 /500268-005-0756-8]

Xu R, Ding Z, Zhao P, Tang L, Tang X, Xiao S. The Effects of
Early Post-Operative Soluble Dietary Fiber Enteral Nutrition for
Colon Cancer. Nutrients 2016; 8 [PMID: 27657124 DOI: 10.3390/
nu8090584]

Zhao R, Wang Y, Huang Y, Cui Y, Xia L, Rao Z, Zhou Y, Wu X.
Effects of fiber and probiotics on diarrhea associated with enteral
nutrition in gastric cancer patients: A prospective randomized
and controlled trial. Medicine (Baltimore) 2017; 96: e8418 [PMID:
29069041 DOI: 10.1097 /md.0000000000008418]

Jakobsen LH, Wirth R, Smoliner C, Klebach M, Hofman Z,
Kondrup J. Gastrointestinal tolerance and plasma status of
carotenoids, EPA and DHA with a fiber-enriched tube feed in
hospitalized patients initiated on tube nutrition: Randomized
controlled trial. Clin Nutr 2017; 36: 380-388 [PMID: 27126710 DOL
10.1016/j.cInu.2016.02.001]

Ge X, Tian H, Ding C, Gu L, Wei Y, Gong J, Zhu W, Li N, Li J.
Fecal Microbiota Transplantation in Combination with Soluble
Dietary Fiber for Treatment of Slow Transit Constipation: A Pilot
Study. Arch Med Res 2016; 47: 236-242 [PMID: 27387020 DOI:
10.1016/j.arcmed.2016.06.005]

Grabitske HA, Slavin JL. Gastrointestinal effects of low-digestible
carbohydrates. Crit Rev Food Sci Nutr 2009; 49: 327-360 [PMID:
19234944 DOI: 10.1080,/10408390802067126]

Klosterbuer A, Roughead ZF, Slavin J. Benefits of dietary fiber
in clinical nutrition. Nutr Clin Pract 2011; 26: 625-635 [PMID:
21947646 DOI: 10.1177/0884533611416126]

Slavin JL, Greenberg NA. Partially hydrolyzed guar gum: clinical
nutrition uses. Nutrition 2003; 19: 549-552 [PMID: 12781858 DOI:
10.1016/50899-9007(02)01032-8]

Hung TV, Suzuki T. Dietary Fermentable Fiber Reduces
Intestinal Barrier Defects and Inflammation in Colitic Mice.
J Nutr 2016; 146: 1970-1979 [PMID: 27605405 DOI: 10.3945/
jn.116.232538]

Kono G, Yoshida K, Kokubo E, Ikeda M, Matsubara T, Koyama T,
Iwamoto H, Miyaji K. Fermentation Supernatant of Elderly Feces
with Inulin and Partially Hydrolyzed Guar Gum Maintains the

WCID | https:/ /www.wjgnet.com

32

33

35

36

37

38

39

40

244

Barrier of Inflammation-Induced Caco-2/HT29-MTX-E12 Co-
Cultured Cells. | Agric Food Chem 2023; 71: 1510-1517 [PMID:
36622307 DOI: 10.1021/ acs jafc.2c06232]

de Cassia Freitas K, Amancio OM, Ferreira Novo N, Fagundes-
Neto U, de Morais MB. Partially hydrolyzed guar gum increases
intestinal absorption of iron in growing rats with iron deficiency
anemia. Clin Nutr 2006; 25: 851-858 [PMID: 16678310 DOI:
10.1016/j.clnu1.2006.02.010]

Paudel D, Dhungana B, Caffe M, Krishnan P. A Review of
Health-Beneficial Properties of Oats. Foods 2021; 10 [PMID:
34828872 DOI: 10.3390/ foods10112591]

Shen R-L, Wang Z, Dong JL, Xiang QS, Liu YQ. Effects of oat
soluble and insoluble B-glucan on 1,2-dimethylhydrazine-induced
early colon carcinogenesis in mice. Food and Agricultural Inmunology
2016; 27: 657-666 [DOI: 10.1080,/09540105.2016.1148664]

Shen RL, Dang XY, Dong JL, Hu XZ. Effects of oat 3-glucan and
barley -glucan on fecal characteristics, intestinal microflora, and
intestinal bacterial metabolites in rats. | Agric Food Chem 2012; 60:
11301-11308 [PMID: 23113683 DOI: 10.1021/jf302824h]

Koh A, De Vadder F, Kovatcheva-Datchary P, Backhed F. From
Dietary Fiber to Host Physiology: Short-Chain Fatty Acids as
Key Bacterial Metabolites. Cell 2016; 165: 1332-1345 [PMID:
27259147 DOI: 10.1016/j.cell.2016.05.041]

Liu P, Wang Y, Yang G, Zhang Q, Meng L, Xin Y, Jiang X. The
role of short-chain fatty acids in intestinal barrier function,
inflammation, oxidative stress, and colonic carcinogenesis.
Pharmacol Res 2021; 165: 105420 [PMID: 33434620 DOI: 10.1016/
j-phrs.2021.105420]

So D, Whelan K, Rossi M, Morrison M, Holtmann G, Kelly JT,
Shanahan ER, Staudacher HM, Campbell KL. Dietary fiber
intervention on gut microbiota composition in healthy adults: a
systematic review and meta-analysis. Am | Clin Nutr 2018; 107:
965-983 [PMID: 29757343 DOI: 10.1093/ajcn/nqy041]

Yasukawa Z, Inoue R, Ozeki M, Okubo T, Takagi T, Honda
A, Naito Y. Effect of Repeated Consumption of Partially
Hydrolyzed Guar Gum on Fecal Characteristics and Gut
Microbiota: A Randomized, Double-Blind, Placebo-Controlled,
and Parallel-Group Clinical Trial. Nutrients 2019; 11 [PMID:
31509971 DOI: 10.3390/nu11092170]

Homann HH, Kemen M, Fuessenich C, Senkal M, Zumtobel
V. Reduction in diarrhea incidence by soluble fiber in patients
receiving total or supplemental enteral nutrition. JPEN |
Parenter Enteral Nutr 1994; 18: 486-490 [PMID: 7602722 DOI:
10.1177/0148607194018006486]

Eleftheriadis K, Davies R. Do patients fed enterally post-
gastrointestinal surgery experience more complications when
fed a fiber-enriched feed compared with a standard feed? A
systematic review. Nutr Clin Pract 2022; 37: 797-810 [PMID:
34965316 DOI: 10.1002/ncp.10805]

HF i RALE FIMER A RALE

2025-03-28 | Volume 33 | Issue 3 |



ARV & 51 i i

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

DOI: 10.11569/wcjd.v33.i3.245

THFHE N EILAYRE 20258E3528H; 33(3): 245-250

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

S PR CASE REPORT

B A BRI R A Br e R 534 1 151

BHE, BRI, XF, W, T R 7R

LR, T, R, b5 EA K FRIERBAF R RI T
518000

=g, b EARFIRIER T BN 7 A SR T 518000
W, b EA X FEIE R E S T R BEIF 518000
WB, b BEAKFEI ERBLA 7 A HEI T 518000
BT, | T H A R G R IR R TS T ARG IRY T 518000
BISE, tHRE, EAOERNASRY IERBIAR.

fEERBDH: LRRIRSHEENEE, HRTDINEHIHsS. T
L. XTF FEROTWR BEESEE N OB, 2%
W, BERPERNNNERCNSERIHSS. LT FET.

BRAEE: 1T, 8EIM, 518000, W MELXH L AEHTHS1333S,
FAOEER KSR EEFTE AR xuwen0217@126.com

WHSEEE: 2024-12-04
BOBA: 2025-01-19
BEZEH: 2025-03-16
FELRHARBHR: 2025-03-28

Hepatoid adenocarcinoma of
the stomach with enteroblast
differentiation: A case report

Zi-Yan Feng, An-Jiang Wang, Guang-Yu Liu, Shan Hu, Cui Xu,
Wen Xu

Zi-Yan Feng, An-Jiang Wang, Wen Xu, Department of
Gastroenterology, Shenzhen Hospital, Southern Medical University,
Shenzhen 518000, Guangdong Province, China

Guang-Yu Liu, Department of Gastrointestinal Surgery, Shenzhen
Hospital, Southern Medical University, Shenzhen 518000, Guangdong
Province, China

Shan Hu, Department of Nuclear Medicine, Shenzhen Hospital,
Southern Medical University, Shenzhen 518000, Guangdong Province,
China

Cui Xu, Department of Imaging, Shenzhen Hospital, Southern
Medical University, Shenzhen 518000, Guangdong Province, China

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

245

An-Jiang Wang, Shenzhen Clinical Research Center for Digestive
Disease, Shenzhen 518000, Guangdong Province, China

Corresponding author: Wen Xu, Chief Physician, Department of
Gastroenterology, Shenzhen Hospital, Southern Medical University,
No. 1333 Xinhu Road, Xin'an Street, Bao'an District, Shenzhen
518000, Guangdong Province, China. xuwen0217@]126.com

Received: 2024-12-04
Revised: 2025-01-19
Accepted: 2025-03-16
Published online: 2025-03-28

Abstract

BACKGROUND

Hepatoid adenocarcinoma of the stomach (HAS) is a rare
subtype of stomach carcinoma without specific clinical or
endoscopic manifestations. The pathology is characterized
by the presence of both gastric adenocarcinoma and
hepatocellular carcinoma differentiation regions in the
tumor tissue with some characteristic immunohistochemical
markers. Here, we report a rare case of HAS with enteroblast
differentiation in an elderly woman.

CASE SUMMARY
A patient was found to have elevated alpha-fetoprotein
during a physical examination. The patient was pathologically
confirmed to have HAS with enteroblast differentiation after
subtotal gastrectomy.

CONCLUSION

HAS represents an uncommon subclassification of gastric
cancer devoid of distinctive clinical manifestations. It is
distinguished by the coexistence of gastric adenocarcinoma
and hepatocellular carcinomatoid differentiation within the
tumor tissue, presenting a unique histopathological profile.
Given its scarcity in clinical practice, pathological diagnosis
remains the definitive gold standard for identifying this entity.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TN sl WO T sk e T A AR
P S AL B2
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EL R A W
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— AP L H R R AR R B R Y, HAR R,
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5.6%, tH & ABRIEREAHSSHE T 1S VKR K (7.7%)".
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A% EUHmRE b S RE o A IEAE R RHE, IR b
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# 2 H iR 25 11 S 9% (alpha-fetoprotein producing gastric
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SKUR, HAFTPS3 1A S EH A SR Y i (b e 1) 8 22
TEHY.

HASTEHRFEIGIR RN, BH 2RI, FIEAE
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o HAAMERE . ARG AP EZ Y T
R AR A B A NIRIT 2 T
PR EE &5 HAGEEREE FT . VAR B A AL
B,
L4428 (HEAREANEARE) WEHBRBERTE. 3
BRZRIE . ImRHETT . BFFtRIR . MRS, FEAtH 7T
ARG, TR B AR ekt et
SEHIVE, B R, SO S, Bl TR, SEANE R
KT
15 B ATIBEER KRG (I 3CH#i (Chemical
Abstracts, CA)) (=5 304 /5 5 S (EMBASE/
Excerpta Medica, EM)) {347 7% & (Abstract Journal,
AD)) + Scopus. (HICRHEIATIEIE ECSTI)) M
(G2 8 H i 5 (Superstar Journals Database))
HHEERCR. (HARENERE) EScopusHidi &
(12023 HFI PP Fa bR f45: CiteScore: 0.2; SIR: 0.111;
SNIP: 0.032; £ B Wi A HE 156/167. A Fl 7 G H 7
H%5 R BE 145 FR 23 7] (Baishideng Publishing Group,
BPG) I R — 03 b SCER AR R FEL 7 RSO oA 2%
FEFRT [ f A 0 2 R ).
1.6 Hm: (HFRENFHNIRE) HBaishideng
Publishing Group (BPG)#w#H F1 Hi fiR. BPGEX Rk
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
E-mail: wejd@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
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Telephone: +1-925-3991568

1.7 £ 77 (AR EAE) mdbst g s
TR R 7 AP . 28 F B AR bk
100025, &3¢ T & FH X AR U 3R o % 625

LV [E B DJAE903 %

LT 010-5908-0035
E-mail: wejd@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
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1.8 a3k (AL NHELRE) MEHE AL
%, BER MR

(LN IRE) S

e BB R A PR A A

100025, AL 5T TR X A DU %625
L [ Br D903 5

HLiE: 010-5908-0035
E-mail: j.L.wang@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
http://www.wjgnet.com

1.9 e (AL NHNRE) WEEASHITIMNE
FAR, KA TE28ME . T HIRIX. B2 Rk
G144 5L httpy//www.wignet.com/1009-3079/editorialboard.
htm.

1.10 % A5: [FATPFUCEFE 75 2E14-28 K. A (1K Fe
22301 [FAAT L o Ak e, 267 B DA Bl sk, A
DR SR AR BT AR 2 U FRIE RIAT PR

L11 #A: (AR ANEAARE) EL BRI W
https://www.baishideng.com/.

112 230 (AN ED) E TR u5 I https:/
www.wjgnet.com/1009-3079/index.htm.

113 A58 SCEAE (AR ANIEIAE) tisUa, 1FH
A SRAG = TR P D AR T W9 63 /5 J9 i . PDF LS
B WmESBALE. HIK. IEXCNHE.

114 mt: FEERUAEE T, BRI Baishideng
Publishing Group IncFi .
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2 FREK

2.1 BARkARAE: TR S MO E AR HEGBT713 R
BRI« FALR SN AR S 9 5% X, GB6447
SCHE S N, GB77143C 5 22 SCHR & s A LA &
GB/T 31798} A HARIA T g FF 46 NG ZK, (7] R I
[ B 22 2 HA T 9m 48 2% 12> (International Committee
of Medical Journal Editors)Hlli& ] (A4 %T
BRI S — R (BES5HR)) (Uniform requirements for
manuscripts submitted to biomedical journals), A& IL:
Ann Intern Med 1997; 126: 36-47.

2.2 %A RE: FhapbsdEtl, iEg—. wlEndk
BZRBIE, ol T 5 RN S B2 InE 5 A
iR, CUE B AR, R 400 DLa B 3 AR 4
WHERRSAMP (CEEEZEDY o (B
LS AR AR D) (AT o (ED
FAA) « AN AED) o (CHREY Y4
WY M (R RIUNHE, #4420 (RN RS
HULE 24 30y A0 DA 24 B2 B o g 1) (245 44 3RV )

Do 1B 5K f i 2 R P R AR 2, R At
HEMM 244, IR 2575 S IR IE 25 & 5 25 1) “dm
DRI TR A BB AR S AN ) 4RSS T B
F2 L (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, MRIZ%. AyJik /b HEED
Hix, Sh3C. BTRAECT . A5 S 5 D AUERRFTENLE
AALR b TR 2 4% 1A SRR EEAE DL R BRI (1) X 4
A, SR A EA JEERE, i Kstroke, & #ifever;
(2) A X B 5 N AR bR SCA Bk R OB ],
J\i%eight principal methods; (3)5% 15 H 7% % 25 1A 5
MM, BAMOEPESE, Wlyin, FHyang, BIFH51%
yinyangology, A Hirenzhong, A Mqigong; PiEHF 5 £
PN B 5, 18 H N /NE, dllweixibao nizhuanwan
(H 4l 5% H), guizhitang (FEA ).

23 X FH FRNERKNDNE. ERMAE ETA
b B KR R 46 S i, WLPRVES Aim, RSN
ip, 2 NS Ase, i E=d S Ao, BhkiES Hia, Tk
HNpo, #E B Nig. s(FP) RS LS, kg MNAES RliKg, mLAS
AEH ML, lepm (5 A 1/min) =<+ E%(X 88 505%) <60
= Bq, pHANBESPHELPH, H. pylori/NGE'S BHP, T1/2
AREE Wit 28T, Vmax A iEE Vmax, p/AE AT
u. FEAHFRMARI AN ST, HRMAR R, SRR Fhhr
TELAMNBEZSMAGIELE WA AR, Wik
| TURF- i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);
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K, LGP/ S (AR B, Y Himean, PrdEZE
SD, FEiG, ek, MERPHRIAC R ), 124 HFbr i
IARALCER . TR SN, o, P, S, d,
1), #liin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPER), d-(dextro, 7€), p-(para, XT),
n-butyl acetate (5% I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT FEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 7 A %),
l-dopa (/c i€ % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (&), V (I
O, F (1), p UE27), W (Bh), v (GEE), Q (FA&E), £ (B
W), S (), ¢ (W 1H), z (BEEYE, kat), ¢ G IKE
B, °C), D (WILHIE, Gy), A (ESVEREE, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (R AR 43 %, mL/L),
w (R4, mg/g), b (TR BE/RIKFE, mol/g), / (K ),
b (B, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, 71/2 CI4%; FEFFF 5, dH /NG RUA, 0
ras, c-myc; 2= K1), RS IEK, P16 H.

2.4 32 A FAR R FH PR B ) A DG K
bR, GB3100-3102-93 5L AL, JFURIK) “ o0 T8 W
ST AR XS 4 F &, 4130 kDEC M 30000530
kDa (M KERMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
), AR R, R (NS EE). i
HPAE+. — K-JEFIH, £+ /T ESH, W37.6
‘C+12°C,45.6% +24%56.4 d+0.5 d. 3.56+0.27 pg/
ml¥ 43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
FI1X10"%/L, WBCH 11X 10°/L, WBCHJ & H0.00%
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
N, NS Hg/LRR. 1| MEERN ECON T mol/LARER, 1
N ER B 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
HR10 cm X6 cmX 4 cm. AL EFR—IERAEEI &
AR, BN, MK aEs. BEE. REQ.
JREH. MaEr. ML, %R EHHmg/L;
HERE. B ORFE. RER. COLET) AR,
BR. BH[ERE. RHEEERS. =®BEHW. B, 85, 85 dR
EAR. S HAmmol/L; B R, HEALZEM. Il
e WLEF. %k, #. PURIMER. JRIEJC. & %A R
A, YEAEZRE. 4EEERBL. 44 RB2. 4E4EEB6. R
M pmol/L; SACF IFA (B2 i) B EIRER . 7k,
ZAlE . HUIRARER . S2EH. MR Fnmol/L; B R, M
Tl RE R . 44 EKBI2Hpmol/L. ERS
P HEE . . AR, EERRS REEhR
W, B, 180, 1s; 2904h, 2 min; 378, 3 h; 4K, 4 d; 5
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JA, 5 wk; 6H, 6 mo; WEME S, AEE &, B P E bR AL
IU = 16.67 nkat, X[ #{log, %&4tuv, F 5 t%, AL, RiE
11X 10° g55X 107 g2 KU1 mg50.5 mg, hrefsh,
HEyUkme, KEmmm. E RS AT 1B
(ISCR) R, BN R A S BEd, (HEERS mghl 58 mg/d.
TE—ANHARALTF 5 WA 1560 BRI, FanA
RE'S limg/kg/d, TIN5 Alimg/(kged), FL7EHERS S0 A B
Gu—. AR S BRCA . ZHX 2, i, 2 min A2
mins, 3 /N3 hs, 4 A 24 ds, 8 mg A28 mgs. N F
N5 d; 15F0RA 15 g 10%4E /K AR 40 g/LH S,
95% PG A% % A1950 mL/L 2 5% CO,M 50 mL/L CO,;
1:1000'F ERZERN N1 o/L'E ERER; BEES (LB R
736.8 pg/mgh N B FiEE H &L B ER36.8 ng/g;
10% 7 %5 4 3 249560 mmol/LEE 100 g/L# % 4 ; 45 ppm
= 45X 107 B O 1 BEFE IR (JE AR 543 ) B F r/min, #3E
H g ARSI R, —#LL “kg” FoR.
2.5 it F A5 G EM S AR (DR /NS (2)
FIEI A REGF, Q)R AR AR NGy (D
AP KRB I SONSr, (5)E HEHA NS vo;
(OREAB TN En; (HMFER R CRMA RSP, 75
GiitF AL, fE SO T RURI T8 Rl KRN
mean=+ SD, P E £ br#EiR Amean+SE. 4iit22 83
PEFHP<0.058°P<0.01(P>0.054%). WifF—F T HA
— &P, M FHP<0.05F1°P<0.01; 5 =2 H°P<0.05F1
P<0.014%.
2.6 #F A ik B IR E RERHEGB/T 15835-1995 % F Hifik
V) B R RRUE, VE DS IR 238 K I F 87,
W AEARER . AR, SR, DUBERE . TilUis
g BINE. Gt E R B RLE ET. 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/L%%. & [ 5EAHE
I L S PR RS B R, 1911 16347 4R 600053 2 —
NG 3 FE. ARf— AN, R avrs)s —AiG w%E, il
T AL AN A 1R 2. £ — A7 fimean+ SDV %
FER MR FAE 22, — B LASDI 1/3 K 52 A7 4L, #1U13614.5
g+420.8 g, SDI¥I1/318—F 2 o, VI8 ah (e b 4L,
RO 5 3.6 kg 0.4 kg, i 2 AL TE R L. L8 4
em=+0.27 cm, HSD/3 = 0.09 cm, ik /NS S 52407, i
S X5 B0 B AR BN R 207 A R B DL S A
FRICMI, Pz s, REZT/DNT5ME, KT50
e, Wi e hE S TS, W ET— AL e A N, e (R
“07 ) HSZ JE 4 hoNE. TRER R 1k sE i, A%
IRGER, 19112348, 5 ANEL/INEUS, IR %23, THAN R 1%
23.48—23.5—24. 4 H HER A7 FRikik, W%
FRUEGB/T 7408-940'5, W119854F4 H 12 H v] 5 {E1985-
04-12; 198544 F 5 1£1985-04; M 198544 F 12 H 230}
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2043 50F5 ik 22198546 H 25 H 108304 115 £ 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; M 198544 H12H
198546 H 15H 1L 5 1£1985-04-12/06-16, 78K
E1E08:00, 405 1E16:30. H 2 B A 5L
Ry BRERE: 3 RE<100, HEEIAML; 101< 5+
<1000, H 0 BEVNEUS R AT R NIRRT R
(IR R K7, B3N IE] 25 1/4BT A $ 7 FE B, 111486
800.47565. 5B I Hi 0 A FeAT!

2.7 #5455 EHRIEFARHEGB/T 15834-1995F5 s FF
S HVEREER, AR SCH )R] 5 HOR A R A 3L
FIAIMHE ISR <=7 2k, 20 AU 1A 8] S
SFE, W HFIISNSCIRE . BTRAAECT S A SRR R K
POESHE T B 5 1A [0 SO E 5 90 I, 295 Gk AR
FA AL 500 FoR& T bR SRS, Wh)s,

25, W5, 5. 5 KBLASWE—F, BEA
AT 728, MRRTFLWFR 857 S, sS4
SHIET 2, AEMT 472K br S5 5185 5,
WS, 25, 5. A58, TSR FR, 5
BRI AR, AR, a15-FU.
AP SCFRF N RI— MR R - RMAE, PR /NS,
EMEFRINHKRE, WAL B

2.8 B & BERNEE TR L, RNARTFANRY, HH
R0 EAA B RME B, A AN A ) T SR A B A
FZRAONE. RNG NG ERL, BHNIEARE
465 NAERT UL, Rkg— R H =R KRR
28), TEIESCHZ B 7 v E . BN A EF . B
R, DA FL 2 5 bl i B, PR (9 I8 R AE IE
SCHZ A B R L R 3 A R R A

BAREL Gk, G MM R0E, w: E1
BB RIGIT RN AR B, A: --+; Br --; C: =++; Dt
coos Br ooy Frooee; Geeee, iR TH2@. O W, .

A AT RAPRHERIRT S, Gk R % P<0.05
B°P<0.01(P>0.0543%). WifFl—F£H HE—EPH, WH
P<0.0581°P<0.01; 553 HNP<0.05F1P<0.01. P J5 1
[ Fhe 06 S FL HARE 7, WiP<0.01, £ = 4.56 vs i HE 414,
HERMAE T . RNRATH A ST, LRI
LTS RETER A BT, RN DNEUS.

+. N ETRXFR. A7 RoRLHImiEcRm, «-”

REBAMERKI, AfeRFL. F % REZ7)5IEX
WREE. ZEKER H R EMe/min, c/(mol/L), p/kPa, V/
mL, #/’'CEIA.

29 EFHEFME S B Z: (1)U R He
L ORVE R MRR: 8 SCH EAE DUCIE RN A,
BLHE NARZS BRI, 1R N 15 I FL A I R 2 1
FFER T AR E A BN AR EBHEOEE RS
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(CHRLPERR b DX B0 i L P ) B 4610 T FR A6 B 27 A
#E, ARR 3RAT 1 iAo RER L A N A [ =
TS HE B I bl SO (L eSS 2 5% T T AR )
AFIE [ IPDERUAS; (2) LA A Tt S 16 3]
Wrik: FrA oo N 5 fR 3R A8 B BEAT S S8, 20
PRSI ST BPSCIG I UG B AR, T SRR I
HEHESCAFAEHE TS 35 3% T TR ) RIPDFRRA. VER: BL
EPAMGERAEE SO BT LRG 2 EANRE R H .
210 X THEA RF £ R Fhadira B s R
(19 51 F 6 2007 ks 3 B P G HH R 51 F 1 B8 R )
B, BPGH ARSI B 5 R M BER IR (D) 3RIF
L IREFE R TR TSI T —KEE 2K ek
B B 2R, B A R B AR, AR a2
SRAHE 2 T R B RSOBCA A L R PR R
AR R AR VAT SO () IER AR 51 SCRRR R
FIRRAL. 254 40: Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;
B: Model group; C: Pioglitazone hydrochloride group; D:
Chinese herbal medicine group. Citation: Yang JM, Sun Y,
Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L, Wu MY,
Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory
effect of a Chinese herbal medicine formula on non-
alcoholic fatty liver disease. World J Gastroenterol 2019;
25:5105-5119. Copyright ©The Author(s) 2019. Published
by Baishideng Publishing Group Inc. U1 5AF# A 4218 1
R EROT A R B AL DRI B B B R AR AT A B
51, DK T e A BPGHRR, EL 2B 48 FUIR R 54T

3 FRENPIBI
3.1 A& T WA D) S WAL SO E N2, N B B T
A, AECBTHAEECT IRk, AHREIEA, —#20
A R CRIBETT T B RIS SRR E A
3.2 Ak WO IS8 A0 NI [ B s 27 2% A g 4R
7143(ICMIE, International Committee of Medical
Journal Editors){F3& ZA&FRERAT, BARMRIE: (1)XT
R B S AT BAE RIS . A AL A
KTTHR; ()2 SCHE, FHoxh 30 1) BRI N A AT
HPPPEE L Q)R HE R R R L E s — . 1
F AT E AR, 2R3, XPBT AR A STk A Al A AT
NG AR B A B IRF 1Tk N HER, 2R
Wik A4 B HDBE S, a2 44, MIFERE S 44 2 18] 25 A% (IE
MMSHE BT ATRE). (HFENHRE) R
&4 NEIHREE O R RTTIR, ME# 0 SCE R
A& P[RS TR, FC VR AN I P AL SR 5
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v

—VEE AL [EEIEE . Hod, LA —1EE A RelR
VE R IL [FE AR, WAL 3L A TR 3 ROk R I —
R 57 57 5 BAT B BT Bk R A B

3.3 A AR G5 AL IR, 25 1K 5 TS A T A
it ka0 RBR, MESTHT, AR 2 e 3 2T
= b8 KR T 067000

3.4 % — A% W R SKIEIR, 19944k P e 2
KRR, BT, 3 S A0 RGBT 1 BEAT 5T
3.5 AE T ak oA A% dn: BRI S D8 R 45 % kSR
PEDTHR IS5, LR BRI EANGE . FRE2 . ¥
=L KT FPE AR B R R
Wizt sk& 75 WETT . M. FRAEFHIERET
18 W FC R R TR) 2 B L p S AR B
BT BRI %22 R ETN 4R 56 G AR 18 305 AR B BRI
JUS RN UE B 28t 22 56 BR.

3.6 AAeFenR B A% B H AR IS T B
H, No. 30224801.

3.7 iR A% IEIREE B2, #d%, 330006, V1
VOB BT RIS 1S, A8 K5 M8 bl
B, VLA 701 557 5 1 S50 % . huang9815@yahoo.com
3.8 P SUAE B 255 TR RBI F S5 (045 B 06 AT
350 AR S B k. SRR TR
o ] T ) AR P 7 S AR SRR AR 0 2 1] BAF 72 B
R FI I TARER. L SRS R R, MAiid
WAV, GRS . E 2T, A
AT, WHATEAT S LRI RR, S DS TR R BF 7okt
FIEFEFAT ShRER IR LA FE R I, X
FRZH VTR BHREAE;  WnBf FORt G2 R, I BH LI R SR
BURSWARHE, Wik o2, B 2 /eI bE v, A
Z /DR AN BB I g 4 LB 7. 45 3881 Hh
BEEEIR, QAR R BHEE, A A 28R, Y HAMER R
PR, BUAZLRSL, AERAIEAE, BralBds s A T fh gt
EJTFACER, Bgh A R EAS XA G2 B VA
I UMEMEEZR S PG NS HAE B 235 R IR ). 45
WA A SRS TR TE R A S B AN AE.

3.9 X 4L fEF AR R B F1 R PR3- 104 KB
B, SRR WS SR AL O I FE. 1R R 55 [ [E ST
[ 2 P A5 0 4 2 P 5T i Index: Meedicus H 125 2 32 R i)
F(MeSH) N AT A ], 6 i m] 2K F AR 1 B B i)
TEASRERIA Z B «5” B, w0 iE s e, Sk
i A R = B G AN 7 S R A A S
BRI — AN RERE . A SRR LRI 57 4R,
3.10 3135 RAFEZHE T H BIFNZ0 TS HARAR O
WK R,
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3.11 A#Ae g ik RO E A, (H R LA 2560 1 i
LA BN XSS, XTI VA N VE AR IR, DART
RIS 225 SCERED AT, A5 26 Sk A B8R 7
T A R T 92 ) S S A 3 e 2 AR R

3.12 £ R LI SE TN A R F BRI SCF 00K, 1E45
SR R G 1 1

3.13 it BRI, S AR O TSI 46 SR R T AN
& LA RUR, AN KB SR 1 [ e

3.14 A Ik RTERH “WFambs]” 135 %777,
B RASC A BRI FE BT R A0 $c 4 5 HE . SRAE R
W FATIE4E B R R IR ST 988 5048 7 7840 1 /e e,
FAESC 51 AN E f n s H6 5 E B ARG, SO )
& a4, WFHAE “Pang®s” A EMIEMIS; &
IESCHA BT RSOk A e 3R, IR %8 A AR A
FAER S, AR A e FFRETHA e
PCR T IR BUSME =7, SCHR P 5 1 IE SCAURKS, A5
TESC RS BBt HE, RS2 75 v 0oSCER™. Bl 2
25 SR A LI 2-34ESCIE, PubMed, (HERHL L
GUIFIRIATIY A1 (P SO IATIE H AN IR
SR BEHAT e, 8w R R 5] S W S B %)
AT A A S o F s STk, 3T 51 A = Oh: 7
T, (EE G AR, SCE, T4, 4, &, iI-1ET,
PMIDMDO 5; H& 5| & 79, (EH@I 4
), 544, BIK, RIK, R, H R, 4, -1k 0T

4 FRENRHEREEK

4.1 R4 SCE AL N AR, T5 AR, LA
10/~ B, N S 44 — 3

4.2 1A ARE A DOEPHE PESIEE Jy: S a it
HFRERE; WA MHFL “-7 5T ZAEHN
AN S, A& BIEE” KPGESEIEN
“Lian-Sheng Ma” .
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4.3 4 LBEAEFE, 55 AR AR A T B
i, f5: Xu-Chen Zhang, Li-Xin Mei, Department of

Pathology, Chengde Medical College, Chengde 067000,

Hebei Province, China

4.4 K AFBA B #3040 Supported by National

Natural Science Foundation of China, No. 30224801.

4.5 iBiRAEH: #30: Correspondence to: Dr. Lian-
Sheng Ma, Taiyuan Research and Treatment Center for

Digestive Diseases, 77 Shuangta Xijie, Taiyuan 030001,
Shanxi Province, China. wcjd@wjgnet.com

4.6 & PO EORHE R B Jrik. SR M4S
W, BEER 5P CHE

4.7 RAEIE: AEF AR SR S R h iR fE3-10 S 6
B, SRR BRSSO AL O N 2. RS S B IR 2 ]
“7 rRE. A% R SRR R 12 TR
Ry B 5 G E BRI 28 . BTSRRI 5 — A RER
5. AR« k.

5 FREIFEIVES]

5.1 EIREAEM K =4 2561, W: https:/www.wjgnet.
com/bpg/gerinfo/229

5.2 kiR BAEH KX L 2541, I https://www.
wjgnet.com/bpg/gerinfo/230

5.3 Ve RAF R B AEH X ) 2541, I https://www.
wjgnet.com/bpg/gerinfo/228

5.4 BF R R G AR X EH: 2545, W https:/www.
wijgnet.com/bpg/gerinfo/231

5.5 Wa R FEBRBAEKX LB 254, W https://www.
wjgnet.com/bpg/gerinfo/227

5.6 AR B AER X ) 244, UL https:/www.

wjgnet.com/bpg/gerinfo/225
5.7 FRBIIRE BAEA X 6] 2446, W https:/www.

wjgnet.com/bpg/gerinfo/224
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