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Abstract

Metabolic dysfunction-associated fatty liver disease (MAFLD)
is an increasingly prevalent liver disorder worldwide, with
its pathogenesis involving gut microbiota dysbiosis, im-
paired intestinal barrier function, and abnormal activation
of hepatic inflammatory responses. As the most significant
microbial community in the human body, the gut micro-
biota interacts with the liver through the gut-liver axis and
plays an increasingly significant role in the onset and pro-
gression of MAFLD. This review focuses on how the gut
microbiota disrupts the intestinal mucosal barrier, leading
to the translocation of bacteria and their metabolites to the
liver, thereby activating the hepatic immune system and
triggering inflammatory responses. Specifically, we delve
into the role of the gut microbiota in maintaining intestinal
mucosal integrity, the inflammatory and immune respons-
es triggered by its disruption, and its influence on lipid,
glucose, and energy metabolism. Additionally, we discuss
the regulatory mechanisms by which the gut microbiota
modulates hepatic immune cell function and inflamma-
tory pathways. Through this comprehensive analysis, we
aim to provide further insights and evidence regarding the
gut-liver axis in the pathogenesis of MAFLD.

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

AR A8 X i AT % (metabolic dysfunction-associated
fatty liver disease, MAFLD)Z 435 H A B & 74789
FERE R 9%, 3B bk 3 B i AR KA Wil B
Ty BeAR A VA BT IE K B 69 % 80E . Wil 1A B
AN R E R A MBS, 1T T s BRI AT R,
FEMAFLD & A& K e i 42 P 0 id H AR T 20
&. KX E & B S E A A e T8 1 BT M 18 A6 5
e, 8l AR W G As ZAT IR, P d i S AT
M S5 It 31 K K I RO T 4738, IRANAR T 18
AR I B R LRI Y37 . BORT] R K IE B
S B B Fe g AR ARG, AR BRI @Y
AR, VAR R 3 I RE 52,95 4m B, ) A Am K 38 95449 R
B, B £ AMAFLD® W T 4 Z s pul 3244 % %
FEFIEYE.

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

BT KA K W T R WhiE A B, Ml AERE BRI
FFRE K 9% BORL; AR F 8L, W T 4

B IRE: Wil AR AL Wi 56 B A R R b SR
BE 5, —BERRE, B RREGFEFEARS
T AR, 20 B AR 7= sk T a8 i3 17 AT 4 ) 45 2 AR,
WA IE % F 2, BEmm kA — 29 K gE RO, KB
H8 5% A5 o MR 9 A B . B A B iE A AR AT B i AR
o 6 B IRAR B B LTI K e o JE R A bt
BHIRAEAE R, A BT A AR EAR RS B b AT 5% 69 B BT 4
B IRHA| AL & B FE An .

IRRIR: RINE, 2. PERERMpENEEEEE e
ARMERHRSIE . RESUBIZFSLEER. BFRLNBIRE 2025,
33(5): 337-343

URL: https://www.wjgnet.com/1009-3079/full/v33/i5/337 .htm
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0315

ARGIAH I 0 14 993 (metabolic dysfunction-associated
fatty liver disease, MAFLD) ¥4 #FK A B0 K 14: i 5 14
i, BEOCE A BEINR 1 I S AL B VI RER,
PIp B HE SR A R D MR A8 . AR AL
JRREA0 B 2 P 45— R AR E I R, B A BRAT
B B S5 AR 0 AT, MAFLDI A % 2
F ETHES, TR E RN A AR FE ) AR 1) R
WA ITE R N AL K 7, WE IR, BEE
A FERRARHS . SOAE S B 5T T Fithis E I ThRER,
TR 22 (AT 78 38 W i 1 E 2 5 MAFL DI R i 36
A, FEERFRIGBRER, [FI L i i i LA S
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MAF LD ™ 572 B2 B A 5, il B R A Sk 17
(RPAEZS IS AT RE I 2 Mhig 2 2 SMAFLDRR HAE
HERE, Rl R AR a0 T, S B i iE
BB LRAPE I, UM AOAQS . S B M AE
2 — R AN B EL I, R PR & AR Sk
NI LRRAAR T RE RIS AR T, 2% S BU ELT4E
1k, #EZIMAFLDI R K JE.

1 pEEEN B EREIFIY
iy 1 7 W A i T SO A A B SRR £, E 2 )
PRBRRE . AR BRRE . AR o e A 2 o B DY K B 4
B, IR LG BE R P FIVE F, 4ERF I TE 280 - A S AR A
FEMAFLDH, Ji7 18 B B ) 25 1 v g 3 350Ul 18 B B D g
A, ATAR A P )0 B AR RN 5 A 5 N LA R,
WOE RAEFIZ RS, 15 SR — RV a2 v, 5
RIRBERZE R,

W7 3 20 i e A2 i T A2 R 7 ) 2R 438 1) DR B A
gy, A FEAIEFRZ . Wi bR 4 (intestinal
epithelial cells, IECs) A K il (fL 55 Bf #(gut vascular
barrier, GVB). GVB{E AR 11718 B R & A =ik
N LA 2 () B3¢ s — T8 7 2%, 0T 47 SR 18 T AT 9 #4
R, THRIGIE B R G VBRI AT i IMAFLDA
I PIAL B S ER (LR I 2 2% . i FEAIE S5 GV BRI AR
HTXFWNT/B-catenin{s 538 #1485, 1 s g X
Zf5 Tl B EE AR EER, WA TR
Re ML 75 /8 Sp 2 b IR TTTAY 73k 2 458, 0761 i
P 4 R [ B-catenins S5 T, JEMBIAGVB', IR Xk
R IES AR RN T I 2 MG SIS T M N %
AT AP, 8INGVBREZENE, (LEEHLA SRR
I8 P 5 e ) R B A T L S B B Y (tight
junction proteins, TJs) AR, 25 F 507 TE 187 1414, 41
UK AT (Escherichia coli 25) ] HR i b Rz 4R
[ TIsHE NG VB EE MY, XA ELR SN “ W
IREEEAE” , IiE N IR 2 BE(lipopolysaccharide, LPS)%%
PN E 2 B TR KRR N, S A P e
Jfa, A 75 4 (KupfTer cells, KCs), 51 & 5% 5 v 540,
Enterococcus gallinarum )5 #8 7] 3 EHp/zonulin )17 3
FITISHH IS F(AICIdn3FIOCIn) (¥ N A, JinJel BF e Th e
15, 4008 2 Ar S IFNE R B S PR R RIED. A,
Porphyromonas gingivalis—F il CLIESE ] AU i b Ff
TR TISHRIE, 30405 A AR P 4> &
Gt

WAL, i B AL vT DLE I R 5 e N 2 da gk
ML A AT RE, AT AR . B2 A AR 54K 41
(dendritic cells, DCs), 4E3F7iE G fads. {EEBIRAT,

2025-05-28 | Volume 33 | Issue5 |



SNZ, 5. IpERBHRN PERFREIEEAERISIEAPRE . Re=SMEIERELIIFHE

iy 18 B A 0 1 S e A PR P 234, 35 B AR i
B P AR JIE M PR, TangZE "W TR HRIE T IiE #
It Enterobacter ludwigiif™AE FIL-$ 2 R — 5 TGS
DCsH M2 ZIR. HAR. — &R, »—Hmids
FDCsH RS-t F A 2 B A B A TR IR R 3R
KGN, SRR B H3M R IR TN — W B I i, 3
M 52 M T fo A Stat3 & K] 5 21 X 38, (2 i Sy 52, 4E4F
o Rads. SRIMAERELRHEMEL T, ik IRk g,
¥ R A 1) R A B T B PR D RS2 A, A TE A R
JE A AN 3 N LA R, s fals R, i
P JERE SN LA S S it 232 2%, TAEMAFLDE & i,
JYr i S A B ) D e e PT RE B S R,
AT A

2 PHEEEENTRETENHIENET

FEAEREIRAS S, HUAIE LI 7 2 Mt RO RYERR R0
SRl Pl R T LI R T Bt R T
A2 (Interleukin, TL)-10/81705, LAEAT 28 400 fnif
T PETH P (regulatory T cells, Tregs) B HER KAETLRAE
H. SRTM, ZEMAFLD S, [ BE R 2R 0 7 e 5250
LR B R AT, AE1FHTR AN 7 B 7l je b, R
UM DI RE 240, i, —Lehit 7T K I, MAFLD &3 i
TP ASIL- 1040 BRI, FEUL-1019 73 A,
A RN SR, AN, TregiMfIThBE R4 th
P RE PR T A, ek SRR S N RR SR . —
SR 5T R I R A LA BTG A T il R E), &I
R SE TR0 R B A, X S R AT AT LA S R R
RAENIEE TRV BRI RE T, BIAnkT BRERAT B AL [T IR
SRR 3R 705 il RO0E, fEAIE AR A K AR
gL,

BEAt, IEH — S TE AR TR i1 R0 B P )
VER, WA AT I (Bifidobacterium bifidum; VLT ]
FRB. bifidum), Xu 5" R FUESE, 20 AL AR F i
AT T/ BRUIE TR 2R, 3w I8 2 1Y i i o8 o e,
BCE R I H V3, EFE R At . AR
FIEVRE AT A FLESE . B, bifidum S5 (0 TR A 10|
ORI A P ARG W S AT AR, SR o ] DA A 2405 A ke
244 (aryl hydrocarbon receptor, AHR)[{IEC{A" ", AHRS
SELERIE MR S G R, TR miE b
e B8 S B PRI AZ Lo 5 R, B FEIE SEAHR AT E AR H
To-BitEER 1, 75 i B R A e A, T2 iE
FIE. EAb, BT S I -3 - £ R A6 1 R AR U
VREE M| E RN AR R, ELAEMR A SE D T
-a(tumor necrosis factor, TNF-o)« IL-1B. HLEZ4HIE L
R AL, PR IEMAFLD & AR R, o

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

339

FUARE | -3 P BRIt 5 R B 2 R 1 e B B2 AR S
PESE &, (RS- IR IR & %, ETMR#FUSP16 2572
HUHERIDNAF AL, S ETolli: 5244 (toll-like receptors,
TLRs)47Z &4, fIfINFxBfE 516 T, && T AMIEE
WM = AETL- 1R, S, WA il ik s AH R 5
VAT R AR DGR, P R4 28 0 A o B 2 1 AL,
Z )R RAEPUR AT e Ve R, {2 FMAFLD) 22
fift.

3 IHEES N AT S R BIRaTE T

it B T LA S Ik 22 B 42 1R TR G2 A R ) T B
K Cs/2 T Py 32 200 LA A, 70 A G M AR 98 0
R AR . MTE R B X GV BZ AT,
JriE P9 2R B A P AL P S TT LA I | ki
WEK Cs, 1 H 53 WA K2 AR 28 4 R F-(WTNF-arn 1L-6
285), T 51 R FFPAIE 26 i AN 8 S 0. s T ek 2 1o m
i#HIT AHR/TLR4/p-STAT3 /™ F AR A SIS 5
SHF M2 S A B AR AL, il — RPN Fe )
JSL, A3k P 5 AE AT A FR AT ORI, Beah, Bt o sl g
MR 2 5 3L P S SR Al i 00 M6 o R 280 S i o B,
BN MG, B85 T 1H KA FFIE, #UEKCs, 1X
—idFE4 EIEFTFIENTLRA. MyD8SHIER{ENF-«BI]
FIE, R FE R SRy [N, 38 AT B A4,
M RFR TLRAT] #1H| TLR4/MyD88/NF-x Bf& 5445, /b
FAEFIA ML T, B LPS 5 3 A 495,

(I, Ji7 T A A T AT 45 T P FEAth 22 Fh S 2 4
RIThEE, BHE H R R M (natural killer, NK)ZIAE. HIAR
JiT(natural killer T cells, NKT)ZHfI. yd T4, A
FKAAET(mucosa associated invariant T, MAIT)ZH i 4%, NK
2 R AIN K TAH PRAN N LE S0 253 B G AP i e pis v ok
FEEBEEAEH, RN 25 T MAFLDI G H fE,
i R A Y 2R 28 T e S SN K 4T g FONK T 41 i T g
w5, SR IR S 2 B AIE R ). TIMATTZAHAEA
IFi JFF R 99 Hh 47 Yo A ) £ 8, RS B U R B 3R AT
AW, AT A P - (ANIL-12F0IL-18) AIMHC 1
AT 1R T N0, FEMAFLDHY, MAIT4H i
AE I SR BN AR A BB AR T, T
MAIT4HEFCdId /Mrl”™ MAFLD/MASH/)N R HL A
S A A AE B AL R A SR, Ak, —
TECHT Mt FU 3R B e S B RS AR vl i3 Y [l
FRELZH i (innate Tymphoid cell type 3, ILC3s) - CXCR6f]
Feik, MEBHILC3siB I CXCL16/CXCROGH A AT 5, HE
7 3 HATL-22 98 5 P g i A 12

AT — LR 5T L4 R BN, 18I 16STRN AT LATE T
SR 2 RS 21 R T A0 B A ACE, AR B A g e,
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KW FCIETR, RS (0 SORE AR B e S B, AR
FELPSHIFEH], 7T REIEA i 4 i sl H A P i B %
VR, 375 T ) AR ORI G R RS RTE. IX L 18
FEME AT NRTRER, B T I RRhE R, GVBRE —
AN

4 FHEEEENT MAFLD RV
4.1 Fig B Wil B B R T 1 SRR A U T R A
AR, IRV FEAR ViR (short-chain fatty acids,
SCFAs)Z g B A AR i DS BE A o, il T e e
VA IR PR BT AT AR, 2 T S e T BT A R A
HIG3 fifh. 5= figp O R L 25 K A R B R AR A IR )
RV ERII6E F3, AT AR AR R (R 2 R B g, 1 —20
SR AR T AR RIL ISR, ZEMAFLD & b, il B R
HICE T B SR A TR AU o, A4S IR I B Rl
Hahn, M sz g B AR IS. 90, Bk e 1
TEAH R (AN Turicibacter)d ) A] LA I 5 IH A B CBAH ¢
BRI AL, Rk IR BRI HEE, Jolo b i 5T 72 U 1 25
FRC 5 35 KA BA BT 70 Hh 22 BN 2 i T R
Ruminococcaceae UCG-002F1UCG-003-5.0r LB AR5
o AL S 6 52 35 PURROG, XA OGS S LB IR 1R
(WA IEER . FRIHER AN 25 FIHER) AT 65, Xu Yt
A S AR 1) 35 B R A S S N R A I S 5 /S B
Y K I FaecalibaculumFRuminococcaceae UCG-010f=F
FE G, X — SR T MIEHER . RGN EHER AN
M S NE R KT, R A JE BEX 32 AR (farnesoid
X receptor, FXR)-/)N ZZRARFEARHIHIIHTER & BY, TIAE
& N Muribaculum 1 BT P, H73iE Ao it S IH R
WD, FHmid i IEFXR-EA AE AN A=K R - 1902 i2ERE
B4 i, 140 R AL

F— 5, Wi ERHE ] Lo S CFA s AE K
kiR B SCFAs(IN T TR LIRFITNIR) 2 WiE
W R B 2P L) 270, Horh, TIRAZIECS
FERREERYR, 1O Re I IR IR E A TE E e RE
. AN, TR BN IR UBE 2 A TR-1(glucagon-like
peptide-1, GLP-D)MYYIRPYY)RIRETIL, 30 15 ik i 2=
AR RO B R IR IR, 2 L M 42 ) I BB AN AR R )
TERARL. 55— 302, SPEcin i, [ H T BRI 42
Y-=TRH MR, Refs A BRIVRE B F M. JE
3y FRHRAURT T A P A 26 1 XU, YR U S it 41
il A F AR T R P 5 AR 2 P TR 1 4A e, /> JHF U i
U7 HIHERR. FEMAFLDBIIRR o, 4h 7855 A 7 SCFAsZH
R PR 2 A B AT DA s o A R 2L, 3R A s AR 1
BT Bk b, T v s a4 U R sl A Bl SR =
(trimethylamine N-oxide, TMAO), 7E4% 7 1 TMAOiH i 1
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JETLR4/MyD88/NF-«xBif . ]| Wnt/B-cateninid %,
IR it B e b e D, ZEFIE - TMAO—J7 i 5 2 JH
SEN AT RERERT . T ERRANAE AL, F— 5 THE
IEKRT V7R 34 S 5 248 B 0 i Jo U AR F 4 4 Ak gk
%3]:15[25,38]'
4.2 WA e W REERE AU P SR . 1
TE ) S n] BE 5] A g S = HKPi(insulin resistance, IR)
(R AERUR R, IR ZMAFLD) HZR IR —.
TR 25 JH P %o i &2 2% () B PRRAEK, s T 385 A A i
WA R, (] B 92> A1 J) 2H 203 %) 7480 285 W 1 e ORI 1 .
W7 T8 T A B 5 i T e ) R A R IURE SR (]9
VHPEREACH. 4 i B R D Re 240, Wi N I N B R
LPSHEN MBI, BOE R R G, 51 KAGNERAE R,
MRS R TIEE, A FEARMTEK. PR
B, 7 4% 32 (branched-chain amino acids, BCAAs) [

TR AR TRFH2 B PR 77 IR 38 I 1) A b 4, e
FE 4 WPrevotella coprifiiBacteroides vulgatus ] Ff i
MIEBCAAS/K T, 75 FIRF=AE, IR 2 FEANTR 521, X
O B I8 I 5O T S B SRR AR, sk B RS T E
PRV IE R ThAg, I HEZ R 22 EL IR, Liu
T FE A IR A = R R e W IR B 6
T ZHZAmRN AFING-H B I 7K, 3 sl s sk
1WiFE %9935 (endogenous retroviruses, ERVs) I H7E H
H ¥4 (long interspersed elements, LINEs), F-flifl415E A
H3K9— AL, il B #E/5 fTHGA-m6A-Ehmt2-
ERV/LINEfG 5@ B OG e e T, B2 51 R EIREAN
AR, A, SUFF B JE 7 2 AR B 7 A i g D TR T
A AR R B 2R 4 W R L RURR M, A2 2R B i A IR
@[42].

WAL, T AL AT A E o i N S i A A o)

WA E R AR, GLP-12 — Mo R i (e ik 5
VR, EREIERE g 2110 538, A0t Jok v I 2R PR
T, FEAELE B HEAE, AT R IR K. S fi7 1E 4
BB I G L P- 114 43106, 33817 e 18 26 AR a4,
ST (1) — DRI E R I, Wi 5 N 0T R 52 Mk 4t 1 423
BT B S HACEYNZ R, 52 GLP-1-FGF21%h, ATii
/N BB IR AT, 3K — R IR W E AT B AT AR 2 R
A RE R PRI YT AT ),
4.3 se AR il w15 32 Ae R A B IRIT Y
oM. AT RE g I I R BEME LLYH AL K AL &4, AR Rl
BoNARE RS ERIH. ZEMAFLDEH , JRiE AR
H AN RECR AR W] B T BRE AR I o, — LR AR
B, MAFLDE# i JE5E B [T 5 AT 111 b
o JELRE T |40 B LA TR RS R SRAAE AT, TR
FEUE EREEARNIG N, AT AR 77T ) 28 A
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Abstract
Metabolic dysfunction-associated steatohepatitis is rapidly

emerging as a global health challenge. Mitochondrial dys-
function plays a central role in its pathogenesis, whereby
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damaged mitochondria release mitochondrial DNA (mtD-
NA) into the cytosol or extracellular space. As a damage-as-
sociated molecular pattern (DAMP), mtDNA amplifies
sterile inflammation by activating innate immune signaling
pathways, including the cGAS-STING axis, NOD-like re-
ceptor family pyrin domain containing 3 inflammasome,
and Toll-like receptor 9. Furthermore, mtDNA mutations
and methylation modifications are closely associated with
hepatic metabolic dysregulation. Released mtDNA exacer-
bates inflammatory responses, metabolic disturbances, and
fibrotic progression through its engagement with immune
and inflammatory cascades. This review summarizes the
roles and mechanisms of mtDNA in MASH pathogenesis
from four perspectives: Its function as a DAMP, its mu-
tations and methylation modifications, its release mecha-
nisms, and the associated signaling pathways.

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

AR A8 K B8 by AT X (metabolic dysfunction-associated
steatohepatitis, MASH)E iR ik ig, A 43R A% B AR 3%
B — A E KPR, KR AR LRt A2
VR A SR, B 69 KALAR T UK R R
DNA(mitochondrial DNA, mtDNA) £ it i X Ag9F.
mtDNAAE A —Fr 445 48 % 4-F 4 X (damage-associated
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molecular patterns, DAMPS), i@ i€ & 2 K o.9245 538
%%, drcGAS-STINGAZ 5 4. NLRZ 7% 8 PyrinZs #3%,
a3 Xk MR FeTollA 2 4 9(Toll-like receptor 9, TLRY)
WBF AR PR IE. HIL, mDNAK) R T fo 7 EAL
W4 5 AT REAR A EL B AR K. Bk IR S As ey
mtDNA@ T A5 f.% o K e 45 5 8%, L3k K I8 R
B AR LR Yt A2, R I AmDNA#DAMPs
VER . REFo P IERAMAR . BHAH R AR K AZ 5
R ATy B4k T L AEMASHY 495 dFeAE A ALh).

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

FHETR: AR A8 AR AR A S B AT K ZBEARDNA; £
FKDNA# L cGAS-STINGAZ 5 4h; TollAE % 1K9; ¥ M
R

AR DR E: K48 X B8 B AT X (metabolic dysfunction-
associated steatohepatitis, MASH) i i s, 7y A 3R Ak B AR
Bt — N E RPEK. AKX FARDNA S B4 48 % 2 F
AR BREF T RS, BRIE BZADKXE 5
BIE ATy w8 K 4E T HAEMASH W 49 2 Ak Ao AF A AL

ISR XZE, 515, BRE. SHHADNARB S SIEEENT S
EERISAD AT SEBUIHER. tBFEENBHIRTE 2025; 33(5): 344-360
URL.: https://www.wjgnet.com/1009-3079/full/v33/i5/344.htm

DOI: https://dx.doi.org/10.11569/wcjd.v33.i5.344

0315
AR Dy REREAFAH S 107 PE Wi (metabolic dysfunction-
associated steatotic liver disease, MASLD) & H fij 4= Ek &%
WIHI R 2 —, R N30%, I H 2B FER K
AR RIEN R, Hh220% 8 i — P KRE
NSy E AR D B B RS AH G T 1 % (metabolic
dysfunction-associated steatohepatitis, MASH)!".
MASHEAMASLDHJHE YL B, A5 HE %
FEAEF YA VIR R, I 2 HE A2 B b 55
AR 1) B EOCHR N 3R . B S A LR S A R 1
S AHE, AR R i (insulin resistance, IR). LA
S DA B ML 0 S, AR — 100 4 [ 4 DT i BA 41 1
F, AERSZ ISR I BE U7 1) 8, SMASHAH K HISE
TR m A TP, X Rt TR S 2 R R IR,
ARG AL EN A TE T R E R S8 DL R s
Dy IS RN FEMASHIFIHLA, i T AR
AN E FE IR T SR 0 H 2L
MASHYER— Mg TP, fEA At H4m
WA ARAE, FEERTCET R4, BARIRPRITER, (HEEA I
[HIMASH ] 3 e g AL . 282K A B 7 223047 T
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FoAEP, E T4k Rk SR RN, MASHRFRERE 221, LA
H =B AR ERLE 5% LA 4, i iR
(fatty acid, FA)FZIE QI35 EL 51 L AR AR 27, AR
R AR R SREURI AR SR A B 2 TR A4, R B Y g
LTS TR IE IR OB, de novollglid: i ARTIR A
AFIRRAG 2 P55 B 8 1 v i i R . MASSHIF R Tl
B2 B R B S R AL B AR AR
FL ARAE SRS W R A O R AN 2R A T R R i 45
ZA 7

LR RIAR Th RERE RS2 S FOMA S HIps B IF 1 S5 8 5
R 2. HAE AR P, 1 A TG A (reactive
oxygen species, ROS)""7. FL i 2B AR 5% SEROS [ 3=
BEAMARIE, 1T Be T 2k ADNA (mitochondrial DNA,
mtDNA). 45240 [ 2R AR TG 1235 b i B 7= A= IFTR O SHY,
e RN, TR i i, angni
PRBEANENS, (R R AN R 7R3, FEELIRGN AR A LT
Y U BRI, AR, I = AR
i RS RABILE AL IIMASHAE S R I Lo ki
TS R AR, PR AT S I MR, A ATP
ACPEUR, Ba ] e KR AN 3 ImtDNAT
BRP TimtDNAYE N —FimtD AMPY”, 75 & Fiufil i T~
EMASHIR & E M. 75252 MASLD/MASH &34
R ERR A, MASHS B & IIMT-CYB7 26 K,
mtDNAF5 55 i B A A RE AT Y, B I mtDNA S
DR R T 2R B BUR &, B 5 SRR
R TN B ZUOGHE, AT 33 T mtDNASUE 5
145 7 AR E 2 TR (RIAE R,

MASHFF) KA 5 2 Fh st £ Fl e Mgt 4% (R R 2% 1)
FISEEY, DNAE NIEHEL(E B IR, HAREAZAERE 2R
IIRE(WIHZDNA. JEANIFEDNALL FmtDNAZE)i# i i
PR, RRERYNRARRS, FEMASH . HEEFE T R E
ZZUAEH. Hrh, #ZDNAH 2 Fhisi £ 5 5 574
R AL 9T SR VIR R, Fa g BS DN AZKSF Js i
TR, BRI A Db EINE. IR A,
FAFI T 72 3 I FADN AZK - 5 M A SHIE % (1) s ™ 5
FEREBUIAE, SRR T, FEADNAK T
B FEAR, ATVE IMASHEEE 7B E i 2 T 2P

2T, mtDNARMUAELERFAN A iR v R 3%
RO, B R Lo S A A 4 1 JEE UK, e e R 35
Bl B RAE ) BB, fEAAZDNAS T, mtDNA
DR LR (9 AR P2 R P 5 e AR (A R, T30
BN ERARM A S HIp BEATL 1 R DG I 1. BRIk, A S0
RAETmtDNATEMASHA R ML, PR IHLAESIR K
Ay bR OBET I OCENME. AT 1E4E T mtDNA
FEBUR AT BER LA L X MASHH mtDNA FRIEUR A L.
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1 mMIDNATEARIR D7 S ERABRET D FHET
BRI U SS & A0 25, T FLBE A 2H(mtDNA), i
MBS AW 1 -V AATPE BRI AZ O 5 (A5 T
FEP AR A K 22 B AR P ATP, T LR 2 SR
TR A A SR 5, I — B N ERE S
F) SRS R AL T AR A LA 5 P U mtDNA
VE R RARRIBAEYII, E516.5 kb= N &1 BIFIR
dsDNA, 4ifid22/MRNA. 2/MRNAFII3/ N mRNA, XLt
mRN A% 75 H AL R {k (oxidative phosphorylation,
OXPHOS) [ 35,

MBI R AE AT BT REREAG I, mtDNA R LAMZR
KR AR 5T . I B I mtDNAYE Ry —Fhdi A A o
71 T3 (damage-associated molecular patterns, DAMPs)
TEBIR RIS BEEAEH. mDNARE S Z 5 N5
WA O, CLFEE IR . St I A A . T AE
mtDNAE |, HxAME RIS T T, LRARE 1
Altranscription factor A, TFAM) & 1% 5 25 1 1 FHC.
RTFAMA] R 2851 FmtDN AZwfith 1) PR B 7 B: (1 Th .
U S FA ] FHPESE S, BE5R 1 IX ey o A A 447 1)
Gy IENE, IX B H IR I mtDNAFNSE K I8 v] LAgE—25
TR ERRLASR A%, I mtDNA R 5 5 Th e B R AT
FIF4H A fr A7 5 AR A,

HEAE, mtDNAFRETAA] REIEIL G5 52 AU TLRY,
T BT A F(stimulator of interferon genes, STING)
SV N DT 22 v R 2 A AR IR 55 SORE S, 453 g
Sy BN RE, D8/ & 2R AR i, ST 2 B R AR
P, SRR, e R e 5 (23 R PR BB R F o(tumor
necrosis factor-alpha, TNF-ar). 41/ %-1p(interleukin-1
beta, TL-18)%52 4% IR F [F0R (, IX Le i ffu (8 1 B4 1
F TR S B A, H H., mtDNAFIRERCS: S 980 R B3
58, AT Ae BN D720 RE AN G T 2 2R AU D e 25
AL, T o B A S (A R o7 (b PR i
JFFAE) IR ),

[KI1H, mtDNATEMA SHA HAbA R PSR 1 AL
il B OB E . mtDNAT M S RO IS 2 Fh s

5 TEERGRK RGERAE SN, TR EMASHI R A5
HEHE. RARTmDNAEMASHH /E AL, A 2%
PR (R F SIS WG T R BB E IR RE SR IR T .

2 miDNATEMASHAZ & & FRhaI Ll

2.1 MASHYmtDNA# £ % f= 7 1L 5DNAMLL,
mtDNAZ %) % FIROSH 7, H H BTk = xJ 241 8 1 Al
DNABE KGR 25 5 KA RAZ, ICIHAAE AN
BoK-PEE R EAES R, WIMASHAM, 58748 (1 2R
LS IRV EAREE, 38 2 e mn 2 bk S R A e 1,
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TSR ERRLAR A% Co T e, B R A PR L R B A 14T,
TR 28 PP I35 1) R T AL ),

MROSHE BBARET, & nT LR AR AR #4555 4 18R
Wi AR ZKSF B4R S, (H, 24RO SHE AR TS K KT,
ROSZH BRI, AHEE ST, FEmDNAKE,
05 LR B 1T A A R SR (9 ATt RN A S
A7l k)il H 5OXPHOSHE A Wkads /K BEEAIROS
B < ASTA] mt DN ABR G A ASH] (1 75 3,
FMOXPHOSIEME. OXPHOSE /K-, ATP /L, i
HLALFIROSA . BRIz 4, W RE B 2R I8% SR 41 i
RAFG|FLImIDNAZ B R RAR, AIHE s 58 BRI
N, XG5 B AR WA G i R DG B B A T RE R
SO AR EE E AR IE R BT, T 51Kk AR
AL

BT W PR, 5@ AL, MASLDEFH
FEMDNA K 7AE R P % R A I mDNA AR A 2 75
BE IR MR I, OXPHOSAZ H 3% H by, 7EHE 1]
AU B, mDNAR—FhémigER mtCYBRIL T
TSR AR 5, A AT I St DN A AR (AR AL
KW, EATTAT DONBESE TR Lg%, o)A A b 2kt
AR B AR () 4R 23, Pirola5 PR ik i, L2 4
DX IR mtDN AT AR 7E 1 HIM A SHAN ™ H b i 5
HHRE AL, AT T T B R A AR D RE S 4.

mtDNAZH & & SEMR TR ERSE. &5
VR I (14 6 0, A b 5 DR 4 T A g R [X 1 4
1 X AL IR XUE 73 Y. mtDN A2 T 13RS 5 [X
WAEFR AL IR (D-loop), B LA DNA K HI A
W IR, D-loop &y B A AR5, T LI8-F4
B 2- WA S H (8-ox0G)MTEAFTE. F5k b, s WL
DNAZRAF AL HROSHR B [ & HE IS (G) &1, F5L
8-0xoGHITE L. *mtDNAK i 2 HD-loop# 7K, ox-
mtDNAMTE RGN, 2Rk E i i — A R 285
HL 28 8-Ox o GHE LA 1 (8-0x0guanine, 8-0x0G)
DNA glycosylase 1, OGG1)K4M). OGG1YRESZHi 33
mtDNAH18-0x0G & B FF 1. ZRhi A ThhEFErgth 2 S5
OGGIN FIMBEEBFACT, MM ox-mtDNAAE YL
s, B FER Y, OGG MR ) XK £ 175 T AR
JHEFIIR LA RGP EH, RUETE 58 EAFEZOGGI
(R L R b, X S B URIE A 2R R B B AL
DN A5 /& LRSS S 2 K s IR R & A RS
BHAERRE, fFEXNOGGI R AT FIAH A,
ZAMRU S B (g 4, X PR X
FEILIR/IN BB W 4L 4R P 8-0x 0 G/ F- I IR, £ HMIOGGI
IDNAME TG PERTREAN T 7 7EIX L8/ B P oML &2 21 4R
RS, BhAh, AALIIDNARCAFlaptZER P VIEE-1(flap
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FI e A L R P2 A 2R R A DAMPs. FEN1Y)EIEALHIDNA,
7=4E£500-650bpflox-mtDNA F B, 0] 27 i ZR ki A B i £L
RN, 7= SRS B R MK R %R
B, TEMASHIY AR B i FEH, mtDNA AL R 1%
AR fE e KA NZEmtDNAH4354NCp Gz s Al
4747 HECp G R A B e TR L ZH B Cp G st i s
WE FIAECp G s I s g 78 T AR B B6Ak, RV R A 1)
HIE ¥ NTila

RN AT, DNAFREBEEI(DNA
methyltransferase 1, DNMT1)i#iPGClofINRF-17
2RI 1. DNMT1ZRIA B4 nd o 3 358 A F
FALIMHINDG KL, MINDN EiEP. BAANDIAN
ND6(complexIsubunit6, 5G40 IE6)HH S+ ) L
PIANE 2L, H 4R H AL DNMT L —Ff 7 AL 5E )
mtDNA, 7 37CpG AL H & HH5-547 E (SmC))mtDNA
HEAL, ¥ MTERF1(ZRRIAZ LN F 1) 5CpG % T
% o 1) 5- FR S s (1 AH ELVE FH AR/ B L S miDN A &
FImtDNMTI AR EAEH]. mtDNA FF 4L 2 AERENLEY,

LR T RERI R DR Y, 2RO R ROS Y - 22
SRIFAN BB £, mtDNMT1ER K PRad T =5t iE
AR A DG HL L, Ak, Bk gl (N ADHM Z
6(MT-ND6)JE KM A SLD/MA SHH £ i 4 F JE Ak fr #
AP PEIRIED, MTND6 R F K (P<0.05), MASHAE &
MT-ND6 mRNARIZRIL L AL B D52, A
PIMT-ND6 I AL S MASHIF ™ S AR FE A K, 1X
KA mtDNA R RGBT EM A SHIR B 1 AR
L R B E .

JFUE 4 B o L S AR W i R R TR W 0 2 Ak
(peroxisome proliferator-activated receptors, PPARs)f BT
GRS, PPAR aFIPPAR yi P 1) -7 5 g i IR (1
BRI . 45 FFRIHPPAR YA 11 7 AL FN A A A1
B, R R I AT LA R 4 R i RS TR
PPARyIL T 1 FITFAMIY) FR AL KT 52 HEE S R
HRAFEARTAL G C. mDNA M IE/K LR IE 7 HF
JEH EEAEMASLDATE =13 2, JH RIS PGClaf
Hepb. 2 RIS R FTHOMA-IR U LE™,

2.2 MASHT mtDNA##FHALH mtDNAFIEEAT PA
I TURRAS [F L 2R, B g i I SR I (outer
mitochondrial membrane, OMM)_I FIBcl-2[FJEFE BT 5%
15315 F-(Bcl-2 homologous antagonist/killer, BAK)F1Bcl-2
HHIEX R H (Bcl-2-associated X protein, BAX)FLiE i) A £k
FiAA i (inner mitochondrial membrane, IMM)# H1®, 5§
F WL 2 R AR 2 1 45 f L (mitochondrial permeability
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transition pore, mPTP)H1 HL ARSI ] 25 -1 1 (Voltage-
Dependent Anion Channel, VDAC)FLi& 136, CGHF
FR, B mtDNAT] LU e 8 % e A Gl it
BAK/BAX)al Fr BUE (GBI VDAC), HAESE LR AIA Ik
FImDNAEAT AN AR5 5 4% SRR,

S BT I m tDN A BB TG 22 Fh K 9R G 928 B2
2 AESHMK I HEILCpG DNA(BFEMDNA)BH — &
BEPEMTLRY. MRGMP-AMP & i (Cyclic GMP-
AMP Synthase, cGAS). Z-DNAZi& & 1. NLRE RS
Pyrin% #3585 [13(NOD-like receptor family pyrin domain
containing 3, NLRP3)VL A& & 4 2R i B (K 2(absent in
melanoma 2, AIM2) & RE A" 7™, 33 LN [5] JB 52 2% ) s mT
DUk )z ) RIS S S AR, BREEART TR
LR T A4 &K (type | interferons, IFN-1). #%[A]
“FB(nuclear factor kappa-light-chain-enhancer of activated
B cells, NF-kB)LA K IL-1BF1 (A 41 it A 2 -18(interleukin-18,
IL-18)f 7077 PR, mtDNART NI . B
mtDNAZER (G 1)LLK FHmtDN A 5 1) 28 i 8 45 2
A =B 2R, JF B T REAH ELVEH.
2.2.1 MOMPA~ 58 mtDNABZ: PR IMEIE L
(mitochondrial outer membrane permeabilization, MOMP)
S B R ) 2 [A) 2 1 PR, BRI B e,
WEEREAREAN, SEABRRET. EREXMT, Bt
TAT-BCL2FFE R (FIIMBCL-2. BCL-xL. MCL-1)fH
IEBAXFIBAKPISETH AT A, fEAHMIE T il & J5, BAX
FIBAKBE, FECEAELRAARIMEZIEMOMP)AI
MOMPH IR, LA A1) 5 3%, K EIAEMOMPZ
J&i, BAX/BAKA ™ F LRI MEA LI AR 5. 1X Fo V4R
AR RS 24T b, TS, RVFmtDNAREL.
DRI, PRSI P SCHE T IR G 0 G M B T2 1 B2
JR ARG

U B A S M (EMOMP 5 4 FELIET, 4TBsET
4 A, B G 4 TN R S MIN F-x BiGE 7. 1%
SRR A YL PR 1 7 A R BE T 4 R A e 8 s 7Y,
MOMPELE 2 AEFIIFN-1 S (1) 6E /) 75 2T cGAS-
STING DNAEEIERE R HImtDNA. 55— J51f, mtDNA
A DL DL AL AT R S I m DN A B B 1 2017 72,
— ki, FALDNABCNFENIZHA L, & Sox-
mtDNAMNIROSIH)™ 4 g A L RAD AMP. FEN1X}
S LDNA 2R 42500-650 bpfflox-mtDNA F B, ix Lk
Jr BonT LA Id e S A B R FL B HE R e N AR, A
RAEME S mIDNAMARANAZ R HBAK/BAXILIR:
Ji, T ox-mtDNAREBE A BAE N iE i MM E I PTPAN
OMM_L[IVDACTLEE A S, mPTPRIFATI RS MANE
2, M2 5miDNARSOS FE T VDACSLEEL T X VDAC]
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Mitochondrion

Free-mDNA

MOMP

Neutrophil

Ox-mDNA

1 R8BS MERT I PERIADNABYERANF. mtDNAF] LB BAK/BAXFLIE M SFHIMOMP, 8 ZlifmPTP . GSDMDFLFREAT
VDACFLiE Ak M AR AR HE I 4 sirh, 18 nl i EVATE T MATRE R B ZmIE S MNATE . Mitochondrion: 28R4, IMM: PNZRRLAN;
OMM: JMERIARE; MOMP: 2RI RSMEE(L; MPTP: 2k (AGmiZEMEFRI0IL; BAX: Bd—2H0EXEH; VDAC: HLIEMRIIERH S FiMiE; ANT:
IR HERHIZE R, GsdmD: GsdmDZEH; FEN1: FlapERNUJEG—1; Ox—mtRNA: S VLR AR NA; Ox—mtDNA: S VLK ADNA; Free—
mDNA: i@/ NEELREDNA; OGG1: 8—OxoGHIIEVHE1; D—loop: (FZFR; ROS: 1EMES; Ca2+: §EE5T-; EVs: ZHIfISNIEI; Neutrophil: H1

PERIATNE; NETs: itk Eias Nab; m—1p: Sian2<-1.

MVDAC3HIATEIR A 554K, (AT R M2, VDACHE
TR ALK Y- 3 MR 7 70 1 7 SRR P A G Vi B9 B T TR
(free fatty acids, FFA)RLER 5| & Bk f4:45 1 B AL 7 ob/ob
ANER S RTINS T /N B ARSI R A A R IR
HEMASHE S FFAHMAR AR ERFE, EAEL AR TE
DAL, FERAAS I S VD ACBERR AL /KT (R PRAG. X Fh
— i — PR HFFA T (I mDNARE AT G2 MASH
KR B L,

WK, MAFLD/NRFAEH Bax 1% [
FEEB ™. 3 1., WS T3 HIFliproxstatin-15§,
SGLT-24IflIF (A% 51115 AL EE, 38 IMBcl2/Bax bt 2 F411 il
CASPASE-8VJ%&1, 7T LAy FFAHARIE T, 7 /N R A
ASCRT DA G BT AR A R S R i, s mT LA 3 3 400 ] FF-44
KL T AR MASLD/MASH.

222 mPTP/~-F6mtDNAE: i, DEIMMATAE R
BRI BT 2L, IX AT REfARE | mDNALIATEIR, — HHEN
LI 2 1], mDN A I FE s RS 2 ik 5 VDAC

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

348

[INSREE A, FEIEEVDACERLAMImIDN AR, X1,
TEJIEAR SR EVEATR, mPTPEEHIVDAC
FERALTT IHOT FmtDNA LS & FIROS A5 1A
TEL KRS FIR O ST ER 11 4t T, MDD N4k iy 5
Ca’ KM S 52 A RFEFLBR-mP TP IS, 75 4R 14k
PIRBIZIEVE 32 1. PTPI A=A LT ox-mtDNA
TR TM MV i (138 RV AR — BB, ox-
mtDNAE TP TPHIVD A CHIFT i #% 241 g 5 ™7,
I, P TP A A A B 93 AR bt ) — A~ =
BN 2, FEMASLD ISR, StmPTPIFRUT) & Jkd:
LRI b N A, 76 1% AR 1 20 A
BTN, IMMSHNES T H2E M 3, mPTPA] LA
BIEVEILEFLE &%) (permeability transition pore complex,
PTPC) RS M F T AE AR 5 2. X PRy
R B R ] DL LB CL-23E 4], IX 465 [ AMY
5 EWE T B CL-28 AMIELEE AT i, Mo ik %
FPTPCH/N 45 4. B, mPTP S LRI ARSI FL A7 (Aym)

2025-05-28 | Volume 33 | Issue5 |



NZE, F. LAUADNARISEY AUSSHE RIS TS UEIAER ISR BV R

M R AL, B SR E R 2 APAF-1—t2, = A4 FK
N CPETAR” [fcaspase-9Fdid -G,

TEMASHH, @l R & 5 RS AR AR 1 S B0 I

WS N, 2R A TR FEE 1) SR I It LR LR AT PV P72
A ED KT T R S /4 A8 B B T TN
LRRIAAIL . BN/ T T e S TMMP e (B i AR EL 1 A
BEARILIR AP, AT B ARIMMIR B £,
2.2.3 BT EVHmtDNABK 2| 40 fesh: 4436
(extracellular vesicles, EVs) & 25 P40 AR A 40K 2 B34,
K EWiE Y T 2R, T/ S8 Al 72, A4
MASHK . S w7, EVAEE . 80K
FIERLIEMASHI T T4 407 THi ke 25 5 B .

VENRRATAFE, EV SR AR BRI, W36
JEFEMAR TS DR AT A AN 1 5 B35 B 25 1F 1 1) S e 4 M.
EVAl LUEA G . R AR gfS AR g RNALL I
mtDNA, 3802 AR 40 M [ 2508, 1F 4 f-4H (S (3
B, &l FEFIHEE U AIRIF /. Garcia-Martinez
2P, INRAIMASHEE IIEVHmtDNAZK -5 i,
[ o P05 T L RO PR JH-AH AR S A A 1 3 . TLROMI L
W T EE VYN PN F-« BROBUE AR 2 40 A 1 1) T sk
W LERR LR, SZ AR AR U mt DN At
TLROWE 5 E g4 (14 #=-33(interleukin-33, 1L-33)%
IA M, FFEE5E AR 2 B (lipopolysaccharide, LPS)i%5 511
RAEGH R 7= A=,

Ub Ak, E M 40 B RE FBOE & A mtDN AR AL
DNA DL 5 8 (1 20 R (1 SOURE. meDNARE & B 41 A Py
DI IR I TLROVAS, fid & A2 46 40 K1) 4316,
TNF-ofIIL-1B, A LAE— B 1 s AT 451, IR H, K%
HM 2R mtDN AL 75 7 JH- 41 M A5 I FCRTRE (microparticle,
MP)H, ML 22 R I% EeM P4 S B TLR O g /1K
i TR

TEMASHH, JHEA0 280 2 FE AR ISR IL i
A RANEACAR R WS AR IR S ), 1X L8/ 3G n 1 HF
YT AR OR [FIZR T I E VI g /71, PARRHEIR
A FER D AT T A 0 U e SR Low, 7 A3t AR i 1 PP 4
JL 23 A 5 R R R FRTE Y, AT T BE AR 4E 5 400 e
JREMEZEEE S, FFEM M P B B3 M treatmentB I MLK3 (5 5
TP E S C-X-CEEF AR 10(C-X-C motif chemokine
ligand 10, CXCLIO)E VR, FAEBS LR b R X
0Bt TR S Mreatment, 25 5 H WL 2 FRIEVHY
B, AFECXCL10. mtDNARIMHIRIAFE R T HHSIH T
P FECAD. X gy ] LUEE 2 R OSSO0, W0
W4 RIS R AR AR AR A, DL R S8 A ST R
RN NF- Big """, tnpi Tk, EVAT Ul
AEHIHLEIRR, Bl caspase-3 MRS A B 40
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HFET SRS, FFAHARAT A IE VRSB 1 T2 & 4l
MR 5205, R E R g B MRk, AT dE
MASHYIR (1) & A & el 1%,
224 i@ iFETHmtDNABL 2] 40 fe sk mtDNAF IR EGE
LA M (extracellular traps, ETS)TEAIfAN K 1% &
BAEH, 225 2P (1 90 SR A G e 11, X
— bR, w4 A1 B (neutrophil extracellular
traps, NETs)KH 5 2 SE MG N T Z BER, N
ST AT, NETs & — i B 44 5 51 fif SR A9 BO% B
DNAZEH, ¥ 7 4R A G AR 3 2545, 1996
4, Takei5!" VR BINE Ts 2 AN R T 40 T RIERBE 1 —
IRt I AT TR 42 -Netosis. 7ENetosisHZ T FEH,
PME/INVAR B IOE 7 HR E R 0 M B B R A A R R 1%
BEER. R MRS 5 2lgasdermin-DELSRE, M
SANNREFLIITE AR, BEBUE 2 40 X7~ (AT L-1BAIL-18)
VO e 285 R AN A T BINE TS [HITE K.

mtDNA A I B0 e 2 40 B 1 2 4 41 i
TR, BT LA E R ENE TSI AR, FF 4K AR ki
YA F . seat rp 5 X REHAR EE, P Ak i 40 T sk
mtDNAI T A 1 or 20 i 2 B HE B e i 1,

Kaikkonen®:!" &0, I & AL IR AR 2R A1
(oxLDL)ZKF-Th iy 2 14 N 288 S0 077 JHF PR XU . e il 1)
H—1n stk , ox LDLYEMASLD & (1)1 i ik
MR, IS BRI ER. IFH, &R ALK
% JENE 5 H (Hox LDL)RERE 5| 4 W 4 i A1 e 5
AR ILEEAR, (R AT RIMARE(R e R AL AL 10
SR AR 5 A TS SNETIE R, X6 FBUN B
1405, M4 ELRAH ML 2 AR AR s 1%, vl Be e Vr N 2
FAGAEYAR R, X R G T e R EUH IR
(hepatic stellate cells, HSC)HiE, M3 EUH- 40545 A0
LT AEA Ik B FE T Hox LD LI &1 & 155 2 it 2
I AL IMARER R I 3RAT AT BERZIIMASLDIEFE K]
FIhREN. JRAb, IX SR (2 4 b IR -8 FF 4k
ik, B T I R R 5,

TEMASHIF R HAR B, A MR A 148 S FINE Tosis
T I 2ERE D0 R R K 3=, JEm 2 T MASHIF
T3 AR FFF A e 1 R A2,
2.3 MASH ¥ mtDNA# & 49 0245 5 @ % H i Ak
RN AN 4 A B B AN T I mtDN ABGE 1
JURRAR G s% (5 5 I8P N E2).
2.3.1 cGAS-STING:# % cGASZ&—Fh4lfl i & 1, — 4
KK ol it S DN AT, fE458) E5 31 dsDNALS

IS I/ DNABRESS & 18K R A dsDNA, 38 R —
NEEE Y, LA EIARIcGASSDNAL ST
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Ox-mtDNA

mtDNA 00 0000000

CLAALL ) YOO00000(
,if P 000000 pofdoont
Y PV
Wi - - NLRP3
A N-Terminal extension
Active cGAS AIM2
/ | | o Endosome
14/] \ PYD- PYD \
MY ((A(v( . | 1
MU JAMMUMA . ___C-Terminal .
domaln § B mtDNA oN0000(
JUUU
J000000( 000000 | J : U TLR9

NTase core scaffold | ‘ |

cGAS-DNA complexes

/¢\ 2-3'cGAMP IJ ‘ J 1) J d _Il LJ 1J Msts
O sTING TB'“,/O\ l Scaspss l / \
P - . pro-caspase-1 — S
O IRF3 * ‘

Active- caspase1
IKK ; PrLo-ILEB—.\ St P38
\ ER proigs - 18 \\-/v
L EEE——— NF-kB
NF-KB R L =
e «QQN&\M ILABIL6Tnfa

/7
IKK 4@@@3& \

B 2 XIS R ERHADNARIENREESEEE. — Hit A4ilaf, kB alapii s 4o R e anla s R mDNAGERS 55
— RS G RE R, T, A imeDNAY cGASIRE, B NREE SEUmiEAT- . RS T RS LR RO FR RGN, HEeTLUHHI E
W FOPN R MRS s, Bk, BEmDNALEGE TNLRPIFIAIM2ZPR R, 5:ASCHllcaspase— 1R S AEIAR, JHEEIL—1BFIIL—184E 5%, It
Fh, BEEImDNA L A LS e R A R AADNAR S — R I TLR 945 &, LI S0 W B SR TLR 945 &, Miffedt ™
TENF-kBEip3sHIzak, SR BRTFZRHI L E. mtDNA: 28K ADNA; Ox—mtDNA: S/ ZEK ADNA; cGAMP: IR =R cGAS:
IRIRGMP-AMPA ¥ i; STING: FHEZIER (f“&l?r TBK1: TANKZESHMR; P: Bl IRF3: # RT3, IFN: TH0E;
IKK: [eBi#ifi; NE—«B: A F«B; IL—6: EHZAHIENZ—-6; IL—1B: HAIESZ—-1B; Pro—IL—1f: H|J1¢\E‘153H@ #—1B; ER: NJFIW; N—terminal
extension: NJﬁﬁLMi C—terminal domain: C¥ ?:*/_Ji'j?‘ NTase core scaffold: *AH@&E?%%@:*A/L\E’}’” AIM2: @%F‘ﬁﬂ:}l%ﬁ.Z ASC: BT-AEF~
BEAZEE; PYD: PyrinZ 9l NLRP3: NODFEAZ RS JEE 193; Pro—caspase—1: HiifKCaspase—1; Active C‘Aspase 1: 1M Caspase—1; TNF—o: fif
JAMFEIR F-oi; Endosome: PIfA; TLRY: TollFESZ{A9; MyDS8S: BERE (VI T-88; MKK: 22245V F sz, P3s: p3s22 2 Fis L ek F .

B AB-DNAMTES, S8 cGASHIBIE™. cGASTTLURAT  SCHUP IR, SuS ISTINGHH SRR L TBK 1 Tk BIHS
FEfI 27 f¥IdsDNA. 19,20°cGASAMY IR FIK F197 JE AR ) /E/Eu\ﬁi(IKB Kinase complex, IKK), iX—Z 5] KIRF3FI
HMNEDNA, IS R AR H SRR WA E A E IkBofBEERIL. SR, IRF3 SRR I 5 o B4 A%, 261
DNA, N2 G i, o AR A0S 7121281 LR T N 1R Al 25 S 40 R 1 75 A0 2,
BRI A I DNASL SR cGASIEI it BRI BodAZENF-xB, J /5 3h4md{ie 4 4H i Pe 1) 2%
IIRGMP-AMPIA K, BIEALEE MBS HIR-AE R,
R (cyclic GMP-AMP, cGAMP), #4i%STINGH T s i FAR T AT B mtDNAff & cGAS-STIN G )
A EE RN, T 5 I TANKSS 590 1 (TANK-binding ~ JCBE 577, KRR I AR #5 (R i mt DN AR HORN
kinase 1, TBK1)FI#EE K702 T8 F3(>interferon  ¢cGAS-STING(E 5", mtDNA-STINGHXE] ] 4 SiE A B
regulatory factor 3, IRF3)[FER AL/ 5 TF NI B2 [A] T2 Ph i AR OB (g A B AELPS AR, i
(interferon-stimulated gene, ISG)FIIFN-1 (#5520 & mtDNABIHG| K ISTINGSS 5 7EK up ffer i i i
AR T, BIR T e KA N, B8 Bk, 5. LPSHIIN T 530 /1 AR S 008 R -0t 2k b
HcGAMP4: & )5, STINGER A H GO BIm /R NG, 28, WG INZRAAROSH AL, X F:EmtDN A
STING EIPTMEEE KA, XA G TIERAEFW B0, JBE)E MSTINGSS 5.
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EMASHE 1, IFAESTING I S IE 2 L
WM. STING-IRF35i 25 T MASHHFHT IR Z MG,
R SRR AR AU AL, MASHH R4 A
AR IRFESIE R B A%, 10 EE AR b AEOR S
SNE. 9 RE ASBR P G B A2 p P00 PR P 5 1 R e o 4
Xof T 400 B R/ At BT A AL OB T ) SR i 5 5 1
SNEG|REH. SRS, PR A0S 28 ik 72, S id i Re ik
AL R R AE SRR AR A AT AR I E R AR, Bl JSMASH
/MO X-mtDNA S| 2 [F)cGAS-STINGHINLPR3 %
S 5 IR BN 2R 5 W4T M 80 LA S H S CHe - AR I 2
Y e s N, BT IR S AT B T MASHIREE— 254
U,

IEAb, cGAS-STING/E S @it HoAmA LA, [ WAL
W, SR TR SO EEE . cGASTRIAN UL RE/ROS
FEAETIHEN, cGASTES S B WA [ WRAR IR 46 T B
IR EE, cGAS-STINGAMY %5 F Wi, 1 N 4mf F 3Bl
TR, AH S, B 52 3 [ W R A TR S

i, 7 A P HE T STIN GBS 581
NF-« B0, Homid A i B AL L C3+38i
(EIWEAR). ST, EIWEAAPY IS TINGAI M i /R S 37 21 i
PAHISTING, 1EHR HL & 4 STINGF#fif. AMYUARFIULK B &
YIFTBK IS E b 5STINGA S H 28I i
P G, RIS TIN GRSt ] DAk &2 BN 1
JS2, 20 R (7 £ 40 T30 5 SO i TR AT £ i Ak 141,
XL R IR T cGAS-STING(E S EMASHH ) FH 24
Bz, FEE T Je R S T S e R M R RE AR L
[R5 2 VTR R
2.3.2 TLRY1Z5: TLROZ R 244, Retg i)
K E4bCpG DNA Y B, Uo7 1) 32 Bk U6 /2
mtDNA". 40 i 57 5 N AR I, mtDNAMZE i
AR H R N0 S B ER R, R TLROVE N fa Bl
LR 55 53 WA BN 43 WAME 5. TLROEZEE AL T PN
(Endoplasmic Reticulum, ER). 7£5Z 2k H 3£4k.CpG DNA
HmtDNARIHSE, TLROIEIL GolgifA¥e i 22 K, FERL
TR AR, fEIX AR, mDNAMAZ AR R A
FEOEETLRO% & TLROFAESS 5 S E AMBERE 4
1B 788, 43 B S HBUNKAIK KIE0E, fEHENF-x B 554
TG AP, T e 53 [ - 175 5 45 P 9 1 41 i R
F(TNFa- IL-18. IL-6)FEafLIE 7RIk, [FIR i@
MAPKIE BT, IS T 408 K1 1B ER
USR5 A PR T 2 (R R R SR O R AR 2 B FFE
PRI R T, AR R R R, IR
IR MASLD/MASH™,

TLROWUE 5, TLRO Ei & M40 1, BdE =40
M RIL-18, XA BT IR FA 8. 0.
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YA T AN ALY TL RO B8 S 80 LR s 3630
YR M A SHIFZZ AR, ZEMASHI AR/ R fi
W R T K EREEIE TLRIMIMtDNAMY, 78 & itk
T, B E SR I TLREGE S BRI A CHE R
T 1O, T AR T B A R R G FAmtDN A K (1)
THEEAEDD S E AT B ). R, S ihiA K
MASH B ZTEHAmtDNAKF T X T4 S1L-1B
AKTA N 20 SN T BB T mtDNA S TLRY
HIAEEAE A, JF BT Re 5120 B RRgh i o8, X2 B %
S T LLIE I TLR9-p38MAPKAE 5 S8 42 fimtDNA
T TRIE Y WA 2o, TLROSRSE AT LAYk M 4R A i)
23, FEAIMCP- 1R TN F-o% 480E R T (1 2381
T A e 5 A,

It H, mtDNASLP S[R3 a7 4 1 B g
F B 5 3 B NTL-33 1734, 110 T LROFEAZ T BR 5 77 5k
TLRY siRNAT-FUA A/ TL-33 1R, k20 S RF
TLROYE A5 A (1R FH U, TLROIEI £ Fi s 5@
S5 RNE. AV, WS 552 HMASHK
TAHLA 2.

TLROYEMASH & T (3G AR BEIF Ny A,
SN 28 ELVE A A 04k, TLROZRIA AR 55 I A A8 A AN 2T
YA AE O, AT REE I BRAITFN-y= AR AR,
AR T & Kupfferiid 734k MASHE & 1 GE/F/ETLRY
FEE T INUB B, TLROBR K IE 238/ I i)
TN FORA AR, T EGEIR!™, TLROAMYE
Tk SRR A S SLLE AR i 7 2R N R AR L, i idid
SN AN RN R 8 B 2 M AR 515 S AL, 1Y
MASH )4 S PE L PR BS.

mtDNAFEE B TLRBPIEGE T | — > EHE )

G I REER G, HES) T MASHI 45 Js2 A ZH 2345145
mtDNAVEATLROM FARBLA, 78 FTF T 1 G2 B A
it R R A EEAER.
2.3.3 KE DR soE: BRI 52 M4 (pattern recognition
receptors, PRRs)&—41 458 R mid &I, rE E 42
B e s SR AR AR BRSNS 0. PRR TR
PRI JEAAHH 2 43 F15 20 (pathogen-associated molecular
patterns, PAMP)IH AW, BHELPS. ¥iB& M. Uk
YIDNA. RNA. AT 251 1076 3 40 R i i
DAMP, tL3EATPANTE T Y5 EDNA.

DNAEPAMPFIDAMPIKJE. PAMPHIDAMP#] L
FEAR T Z A4 &, PRRAT LU R4S & (Tol IFE 324 FIIC
TG R 2R AN R (R R SR R S5 3. e
HRELHE A RIG-IFEZAFIAIMFE Z 4R, 24
A A5A5 AT B S EUZ BmtDNA RS, 0 4 i m
DNAfE a7,
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FEDNAFE TS 5 R, NLRP3FUEFIATPFI A R
A LU PR RARBE AL DNA. /L mtDNA 5 NLRP3H]
FKEE, FEEE 5 SNLRPIRAMEIL-1p /3" ™, IX— R I
PRt 7 —SGIEHE, E B S mDNA R (2 2 NLRP3 4 i
PRI SRIE TR, B T NLRsAh, Hofth 48 e AL B8 2 (1
IEFPYDEHIR, WAIM2. THRE AT R E A 1681
e AIM2AE NI DN ASZ AR, ZERGIE]dsDNAJS,
L@ FRAS 74U MR TR O BB SRR B A, %R
AL A A 0, T B 1 RS AR SR, AR5,
AIM2IE RS EA /pyroptosome, PLIETHENF-«< BRI & A
fifg-1.

4 )it DN AL A8 I I0E I8 F BUFN-1. {2 & 2
JL PR R0 A A 2 B AR R e S B, KOy TE S
MUkIdRE, DLEFRFAMAE T 1% 5. 2k ox-mtDNA
BUmtDNAS FHRIR G5 5 Al A NLRP3 R SE /MA AN
DNAKAIIcGASHIEEE, HMmBESTING K 1 1Y
TFNA 538 46 ] 57 201 ff S5 DN 2 4 L7071,

& AROSH L M InOX-mtDNA ) 4
SR 8 REART. (BT P Rl e b 2 b A S S 4R i
NLRP3 RIS 40 AmtDNAYE INLPR3F B £
BOSHCAA, 41H S mtDNATE NS 5 E T8 3 A0S
DAMP"™. 7ERT—Fi 5L F, ox-mtDNA 5NLRP3E HAH
Ik, NLRP3[HPYDZ: itk ] G 2> i id 415 PYD-PYD4S
AT ASC. ASCHIFRIE AR NCARDRE 5 7] DL 5% 8
fiff1/{IC ARDZE RS s & s & . B EE 1 24k 5
FUNLRP3-ASC-1¥ 25 (11 5 5E R S ™,

TERFHE AR, NLRP3TE Mg 4 i A A% 40 i b v g
FIE, T A A AE 214 5 A2 G 7 SRR B 2R
FitkCa™ B R, tbAh, @i TUDCATG)T I ER N i . 2%
BEAR 1 R Ca™ 75 T AT R0 i p (R 2R, RIHER ML
TS T I SR AR 1 B0 BV 2N RN LR P33 ik 28 bt
P TE PSP E IR J5 CE MR D3 A P A (TR0 B R kA
WIAE BRI i FANLR P ZEMASHH, L4830
B JEF U S 2 4 PR 512 o7 4 8 2 S NLR P3 A REAR I .
Panfl[F S E, Sk EMCDICE /N B I K up fferdf
Ji 257 A R B R TL- 1, 33X BB T A R TR R 0 R T )
mtDNAINLRP3FIE. BhAh, CsakZ5"HIEH, BEfR e
JFFE R R 3 5 T L P S5 5 R I A 1 - LSS ANIL- 1 B
T SEEHIESEAELPSFIATPRIGR T, Sk fAROSFIZFiL 4
JE A B T3 IN, S EmtDN ARG .
mtDNA T ZENLRP3[FEEE, Jnl AEES S & A
- 174 P0G, LA S LPSAIATPHIIG YT, LAIESRIL-1B
L1847,

POHE, A JUFR A 0T AT HImtDNARE B3 1
NLRP3, A X B3 B B suE g #HOXPHOS
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R R R PR SRk > 2R RAAR O, Sox-mtDNASE AL
ST — B K S M R IR R AL S
JUE 3 12 98 2 R 0T AR R 2 R 1t 2 40 B X 3 14 7 34
BARA AR R, (Hi2 4 Nk, K25 A
ALD. MASLD/MASHAHIEF4EAL 1) & I ML o #8E
NLRP3.

3 171E
XFTMASHFUR AR e, ok 22 IRIIEYE 2 B, 2Rk A D)
REREAF AN SARIZREL B VARG, s 15 5 9 AT
YRR, HESh T R R, AE NP E M DAMP,
mtDNAR T, F AL LR TR A EM A SHIF)
P BRI R R T R0 AE . PR T L IEIEMOMP,
mPTP. EVsHIETs% 2 ML il B 21 i 5 A i 21 i1
T RERE, SZBRAARRE U ImDNA AT, A
R KRI T MASHIF ™ B FEFE, I8 s 24N ks
= SR (NcGAS-STING. TLR9. NLRP3#% 1/ MAZE)
PRRE T JERE N T REBORIF 4T A0 R A

% JEMASHIF S R MEANE LD 22 5, FRATRIN
A mtDNA R DU B OB s ok, IR N8R TG40
£ K ADNA (circulating cell-free mitochondrial DNA, ccf
mtDNA)VEAFRIME T FFEAFLE. cof mtDNAR] ELBE IR
NS TR (DAMP), RS 541 DNAFEL,
BWE T e RGP RN, FAE R & FBm I TEAEY)
PREMY, ES R IR, TR KR Z 5 PRI FEE
SZ T mtDNAMH R SMASHIE 2 18] ()5 IBk, Jydknd
WEFE AR IR AR A 1 G854, 5 4EMASLDXY
FEAH L, MASLD A1 i B A% 20 i H 2R AR I
RE S A TRK. XSTTMASLDIRYT, Fard gl s 47
TRE DA A . edli — IO 124N F I R I R B,
T T v 0o b TR PR AR PRI B 1 B R R
3 BF A T e S EIMA SLDZHE IR, ik
LR LR T BE ARG, 2 B IR AR M T R
RIS, Z920% P05 SEB T AR IELE A, R 2 HE R 2L
I R AR AR Y, et B 1 ¥ ) ki
PRIHBEMKIZ S AT ATV, R 2R T mDNA 1)
TRIT RS TR AL T IR,

FETmtDNATEMASHH 1) CEE/E, £ X mtDNA
P TR e Rk 51475 . FHIWTmtDNAAH X4
FEE I BGE FRox-mtDNA) L /s T R (VAT RUR. 7E
FE A mtDN AR B0 % (1) 254 T Tt 7o sk, A 58 %
HA {57 FIM O M P (14 24 B4 61 55400 il m t DN AR T8 497 i
NS FBAXIIHIFIBAILL B #IH] TBAXBIE IR H
P, Bk T BAXZ RS S ASERAG DU FD AL
M ZY)eltrombopag, it 5BATIA FE FIHLH] ELE:A
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BAXIEIT HEZ AT 4E AN, 53— Lem 50 vh, JiZekiik
P (I mPTPIFIL, /b Ca™ i8It VD ACHIRA 5k
HImtDNAFIRE L. AmPTPHIHIFIAfEE RAMY, DL
VDACHIHIFIVBITA, B I hi A4S MEFIVDAC-14L
BB mtDNARE AT, A HeGAS-STINGEY,
HAbSE R AR AN SIS GEUE R FE K 55, AN, i
TEIGsdmDid i T s IEFL, 15 B mtDNAFI 2 fEZH
i RSt e 9 s I, R 5 g s FE 98 R B4 g A A RO
NF-«Bf& 5@, B i, B ftEiayT BRI 4 124

EVAEMDNAZ 5| K #E B R e e AN HHE 41
P0G, O PP P A4 B0 £ AN 21 Ak, U H JEnitngs
I IEEVSBEmDN AR AR AT G 52 £F 446>, &
K, TR ARBIF TN 2 30 IE X S SR T 285 J 22 4R
KL, U EEMASHEH BRI =T, B
R 3 SIS R PRI SR A S L) Yz .

454 H ATmtDNAZEM A SH /& 35 WL 7 F (it
F, TEH W FT7 AR T WA R A I H—,
mtDNATHAE 5E 8 A B 3, A I AR il i 2
LA [EI 7 R B, 30%[IM A S H EB 3 TE 76 1% 3[R G A
ILERAE FI(WITFBIM. POLG)%EA8, HRi% Ik 41
SH AT AR T m DN AT 51 R Lk ik Th e
H=, B Sl SN T NN B -UPRmtiE
PRV B Th B S R, A T I AL e
TE RE 5 I %A A 5 mt DN AS5475 38 BT 1 A8 A FH sl
SEHUR. Ak, MASHKR AR K i 72, mtDNA$R 315
A BEAEMASHAS A5 BB Br(an i s A A S AN £ 4E AL 1)
TFAEZE 5, 51 FH RS AS ZEL 2 Fr P2 D0 e B3 2, 5
IRIALT AL X I mtDNAFE DU T T & (17 JE LA,
PERAPAEAREE LR AR I E L. mtDN A A] §E5Z
DR RN IR S5AE FAR F s, HrPrmtDNA H A B (a0
D-loopX CpG & I E:A0) 32 m IR K& . Wil B BFAR
VRS, TR T 7 51 AR I Th e S P MR e oC
TmtDNATER ), tata St T MASH AR B 1) &= 28 1
2 Y FERFE.

zx LT, R H T2 TMASHHmtDNA A S iE %
T 5 B A AOA B8 2 T AR B O S A 52 42, (HE
A HUESE a7 FR B LS4 | HEA R, mDNALE
MASHF AR IFALH] - AT O, HA 5 1) G2 ios
ARSI AR 7 B TR R At 1 88 . HESEIGIR
WHFL 5@ 2 O IRTE, KA BB S mIDNA L AT M
MURIBIF [0 15 R S B R A, o 4 ST B A HE R i A
HREE A2 53 T . SR I mtDNA VAT M alofs B
MA SHHEHEIR YT A BB I A, B R N
R AT e AN PSR 2.
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. Machine learning (ML) has achieved good performance
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To develop an interpretable machine learning model based
on endoscopic ultrasonography (EUS) radiomics features

Construction of a multimodal
interpretable machine learning

model based on radiomics and and clinical features to predict the benign and malignant
clinical features for distinguishing nature of pancreatic lesions.

benign and malignant pancreatic

lesions METHODS

We collected EUS images and clinical information from
Xiao-Han Cai, Xiao-Fei Fan, Shu Li, Wei-Li Fang, Bang-Mao 216 patients with pancreatic lesions who underwent EUS

Wang, Yu-Feng Wang, Yue Feng, Jin-Bao Mu, Wen-Tian Liu examination at Tianjin Medical University General Hospital

from January 2014 to December 2024, including a training
Xiao-Han Cai, Xiao-Fei Fan, Shu Li, Wei-Li Fang, Bang- set of 150 patients and a validation set of 66 patients. We
Mao Wang, Wen-Tian Liu, Department of Gastroenterology, used t-tests and the least absolute shrinkage and selection

Tianjin Medical University G 1 Hospital, Tianjin 300052, Chi . . . .
tanyin Medical University Genera! Hospital, hiangn ma operator logistic regression algorithm to select EUS radiom-

Yu-Feng Wang, Yue Feng, Jin-Bao Mu, Tianjin Yujin Artificial ics features and constructed five radiomics-based machine

Intelligence Medical Technology Co., Ltd., Tianjin 300392, China learning models, ultimately selecting the extreme gradient
Supported by: Clinical Medical Research Project of Tianjin Medical boosting (XGBoost) model with the best performance for
University General Hospital, No. 22ZYYLCCG09. further analysis. Univariate and multivariate logistic regres-
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sion analyses were used to identify statistically significant
clinical indicators distinguishing benign and malignant pan-
creatic lesions in the training set, and a clinical feature-based
XGBoost model was developed. Finally, a multimodal com-
bined XGBoost model was constructed by integrating radio-
mics and clinical features. The SHAP method was used to
explore the interpretability of the model.

RESULTS

The radiomics-based XGBoost machine learning model
was constructed with 15 radiomics features, achieving area
under the curve (AUC) values of 0.8521 and 0.8761 for the
training and validation sets, respectively. The clinical feature-
based XGBoost machine learning model consisted of three
clinical features, with AUC values of 0.9286 and 0.9200 for
the training and validation sets, respectively. The multimod-
al machine learning model included the aforementioned 15
radiomics features and three clinical features, yielding AUC
values of 0.9458 and 0.9357 for the training and validation
sets, outperforming the other two models. SHAP analysis
indicated that the top five contributing features or indicators
in the machine learning model included three clinical labo-
ratory indicators and two radiomics features.

CONCLUSION

The multimodal machine learning model that combines
EUS radiomics and clinical features can effectively predict
the benign and malignant nature of pancreatic lesions, and
the SHAP tool visualizes the prediction process for clinical
application.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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AbFRAT 2R (AR AE HLOG R, ARG R A B PR iR
DA, ARG AR T 7 T LS R ar R, B
RN AE L — X FIs 4T, 208 1 HARFR bR (U S2 5
A EE )RS W TSR MR, R IR S LS o
AR TR Z AR S B “BIE-T7 W, ART I
PRIE USSR A 70 25 T R it 7 PN B AR 4 2 A
(15 R S50 2 TR, A ) g i (R AR M A 1) 22 RS AL
A IR, 3 VRN # R (SHapley Additive
exPlanations, SHAP)YZ: S B ) m] e 1k

1 #RRTE

1.1 A4

111 AR5t S AR5 Rl BPE AR T REEE R 6
[ B£2014-01/2024- 123 38941 figk i 473 A% 5835 1) Il R A
A ARG R, Hd2164 BEPMNRE N
AR GIFRUEDT R (1)4TEU S 25 & BB i 22
M, QBHEMNLEEME. IWKTER. RAR%ER
B2 3)iITEUS-FNA/FNB. #MEFAR 56 B, B4
ARG RBEVIRA1Z, AT DLBA S L RS . HE
BrArdE: (DEUSEUE R &2, AReH T4 Q)EE M
EUSH# EIG; (3)3R M B 7Y J s A2 1) £ . Bk
T2 D0, T 1 (T R At 0, 5 4491 JR A 2 9 23 W 9RE, 31K
T BE IR, 39 BV R R ). AR DR R
PR K e B B R B S B S A 2 IHHE (S 5 4 5
IRB2022-YX-249-01).

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

363

% BT AR NInRSENZAB T XORREREITREN RS I BB 855 IRl

WA = 389):
FTEUSK: 25 A DUBERR AR (1 2B 755
SOGERE . IRRTRL . MR R SR,
B EUS—FNA/ENB , SRR, B3
IPRRE RIS, PILLIARR I R OBE

Hix (2 = 173):
EUSERITTE @ = 49)
FEMEUSEER @ = 10)
PR A EI T (2 = 104)
EHEABHEIE @ = 10)

HAEE 0 = 2106):

IR RAERAR @ = 112)
FERRFE T @ = 64)
TRERRR 28 (2 = 15)
FENFLLREEMEE @R = 12)
I S e IR 58 0 = 11)
FHoAth@m = 10)

JEIEMERAS @ = 104)
PR SR (2 = 103)
FEBRAZS N M@ = 1)

YIRS
(2 = 150)

Uil
(n = 66)

B 1 [EMERES. EUS: HANE.

1.1.2 W6 R4 AR GBS For i it AR e T3 P A 2 i B
W T RALRE LU IRRBRE: SFRCY) AR/
(H2K). FESEPUE 199(carbohydrate antigen 199, CA199)
(U/mL). E#ZIHLE@umol/L). JEMHTHE(ng/mL). Il
Pi(mmol/L). F5(mmol/L). HZHMI(X 10°/L). 2.4
(X10°/L)s M EF(g/L). M/R(X10°/L). EEE
(g/L). HEH(ZL). FREH@L). BAHNEEAMU/L).
BEILZFR(U/L) BIEBERREG(U/L) (5. 20,
P ML FQER . ThaE) . A AL (R Sk 25
JERMRAAR RS AR, R LR A £ K F Logistic
G M E 5 TR R S DR ) B R PR K

1.1.3 EUSE R & 5 o2 I 38 B2 R4 EUS(GF-
UCT240-AL5; Olympus Medical, Tokyo, Japan)ak i 41
EUS(GF-UE260-ALS5; Olympus Medical, Tokyo, Japan)
. REHEREUS R 5 R AE I, [ L XE 7
I3 FIERAEAR DG UG, R NI RS, iR
EUSEEIH AU 7 AN R R BT G2 4 2, 3R A T
AR AL (R ET AR AR WA KN KAE)
SERHE, KeRAEZIMEUS B 5 A COCO Annotator £
R P 5))/2) 1) &R X (regions of Interest, ROI), F£%f I
R R IEAT BRI AL AL B,

1.2 ik

1.2.1 FA 243G Jf ik H Python 3.8.04
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i 5 2T EAFNIRIHYZATXORERETITRENSE S U REY s IR

ROIAJE] SR S BT TR
. it 2oy
FBRRFAE AL TR
(10324 e
LASSOIEI Z4EEH
AT BEHLAEG
B BT TEIHE B RERT T
—H BT i SHEIRAL
—> — AR
* DU
AN 3=
TR R LR (SHAPZYHT)
‘ GHREFE
@0
PR 2 46T
EUSTE§UF1E :
TR S

2 WSS IERRERIZE. EUS: HENEL; SHAP: %R NFIfRE.

Pyradiomic [ &M K FEA AL TR IR OTH RISAAR 2H 2
FRAE, AR AL TR PR A7 BRI S o Rl ZH 24 )
KA. AT R IKEUSEME RO B FEE S 10324
LG UL FRAE, PIRIERFIER AL 0 N =2 (DT AHRHIE;
) B B 77 ERHIE; (3) =B BT EIRHMIE, G AR I
FERE, IKPEMCRURERE, K FEARAERE, I FEL RN X
RN SRR FE ZE R . SR I T PN IR AP BR, BT80N
YRR AR AR — AT R AR o, il
R g e 7 g RS AR 2 18] B G v 2 e SRR
ST PR, BEJS, 9 T oK PR EE IR TUAR, K FH /)
2855 KL % 3438 5777312 # (Least Absolute Shrinkage and
Selection Operator, LASSO)[RIVA R L — DA TRHIE
1%, AT SRS X IEILEFE B RS H LSRR B
ke it

1.2.2 BEARVHy 3 FH _FIR % 1% H 1 REAR 2 AR AE, AR
R TR TSP AR AN 5 S BR: irkh 3
JLr} H(gaussian naive bayes, GNB). Z4&[A|/H(logistic
regression, LR). BENLARM (random forest, RF). SZF
[n] & HL(support vector machine, SVM)FIH sk 6 i $&
(extreme gradient boosting, XGBoost). i 56558 X 4
ERA E A R e S 4. ALY 32 BEOR A R AR B FE
P VR HRFIE #h 28 (reeiver operating characteristic,
ROC)HH 2k N #(area under curve, AUC). #HRAME.
BUSME . FERME. FLOARIE FRSE A, 148 1 s A il
PERIBLES 21 40 585, IBAh, UERA & R RS B AN
EUSIHAZRHERIEE T — MR TR, &5 4
HPRES IR IRME BAHES &, EOL 2 B TIE PSR
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B @I SHAP /S HT T SRR AR X I A AL A5 2% ST A 2
4 S P 5 0 DL S AR TR ) T AR k. B AR AR
WER2FTR.

Siit b AHF AR HSPSS 26.0 & Pythonib 74t
THEEHT. FFE IR A B AL IE A2 Ai 1T R R
B + AR E TR, ARFEIESS AR RIS
e (Y o B B ), 0T RE F B (B 4 E)
7. fii i Student’s #4656 B¢ Mann-Whitney {74636 % % 448
AT PG, £ iy K a6 sl Fisher i BAS 36 T 49 2548 ik
PP, ZIRREATHE T HA G2 R 1R R
RHE, F TP RIGARTINAS A, FHAUC, #ERTE. BUK
P e PE BE A SN AR AR B P SR PPl R AN B A
HITERE. P<O.0SE G Gt 2% 7.

2 BR

2.1 BB AR LAEAE 2014-01222024-12 )\ Fee JLlie e 7439
R AR B, TN LR S bR G, 5
2164 BEBAIN L B, 1054 Lotk). Hiillgese
150 \(69.4%), B IFHEA 66151(30.6%). Y25 AR K
WA R AR RS . AR/, CA199. EFEEIHAT
F.OBMPURE. MmpE. A, ERREE RS S
SEEFP<0.05). MR4LM4eS. 408, MaEE. fh
. SEE. BEA. REA. ANEEE. SR
. MR B E A WA LS E R
(P>0.05). R 1TVEAHUI T I ZREEFNLEAIEEE 835 (P RFAE.
22 MG F AR BAAR R M & Y NETKEUSKIG
ROTHSEHREL T 10324 BUR 1AL, AR 56 i H
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e
S
v
dh

BT EEAFNIERSIHYZA T XORERETITR NSRS OB s 2 IR

xR BERLNIE

e YIILHEEN = 150) FHIEEE( = 66)
== Bin=78) Wn=72  GitE PE  BMn=34 BHn=32 Gite PiE
I, M(Q,, Q)]  60.00(46.00, 63.50(55.50, Z=-3.17 0.002° 66.50(58.00, 68.00(58.00, Z=-143  0.152
64.00) 67.00) 68.00) 70.00)
BRISAU K, 2.40(1.33, 3.85(3.10, Z=-5.10 <0.001°  2.40(1.21, 3.60(3.08, Z7=-387 <0.001°
M(Q,, Q)] 3.70) 4.65) 3.24) 4.82)
CA199[U/mL, 21.15(7.36, 467.67(67.67, Z=-586 <0.001° 890(3.78, 855.15(185.05, 7=-6.07 <0.001°
M(Q,, Q)] 157.18) 1200.00) 21.15) 1200.00)
BB Rumol/L, 2.90(2.90, 450(2.95, Z7=-256  0.011° 2.95(2.62, 430268, Z=-1.70  0.090
M(Q,, Q)] 4.70) 12.20) 4.52) 7.25)
JEIAURIng/mL, 2.02(1.89, 469(2.93, Z=-584 <0.001° 1.94(1.77, 5.85(3.82, Z=-492 <0.001°
M(Q,, Q)] 3.10) 9.27) 2.26) 6.55)
DB Immol/L, 4.95(4.95, 5.80(5.15, Z=-3.11  0.002°  6.30(5.50, 5.40(6.38, Z=-139  0.163
M(Q,, Q)] 6.00) 6.62) 6.30) 6.35)
£5[mmol/L, 2.25(2.23, 2.27(220, Z7=-099  0.321 2.35(2.21, 231226, Z=-056  0.575
M(Q,, Q)] 2.26) 2.33) 2.35) 2.42)
BBl x 10°/L, 5.48(5.15, 6.43(4.39, Z=-226  0.024° 6.07(5.11, 6.58(5.75, J=-2.41 0.016°
M(Q,, Q)] 5.58) 7.58) 6.10) 7.70)
ZT4BI8[ x 10°/L, 4.27(4.11, 415(3.71, Z=-066 0508 4.08(3.84, 422(3.88, Z=-1.89  0.059
M(Q,, Q)] 4.34) 4.57) 4.08) 4.70)
MZIESIg/L, 127.00(122.00, 124.50(112.00, Z=-0.51  0.607 125.00(119.75, 125.50(117.25, Z=-0.98  0.327
M(Q,, Q)] 131.00) 139.00) 125.00) 138.00)
M/JVRI = 10%/L, 197.00(186.75, 200.00(147.75, Z=-0.75  0.4566 239.00(227.25, 229.50(187.50, Z=-0.77  0.440
M(Q,, Q)] 210.00) 261.50) 243.00) 279.00)
=EBIg/L, 68.00(64.00, 68.00(62.00, Z=-0.86 0.389 64.00(63.25, 685064.75, Z=-1.84  0.066
M(Q;, Q)] 68.00) 72.00) 68.75) 74.00)
BEBIg/L, 40.00(36.00, 38.50(36.00, Z=-0.68 0497 38.00(35.00, 38.00(36.00, Z=-123 0.217
M(Q,, Q)] 40.00) 42.00) 38.75) 41.00)
KZEBIg/L, 31.00(27.00, 28.50(25.00, Z=-0.78 0.436 28.00(27.00, 29.00(26.00, Z=-0.84  0.402
M(Q,, Q)] 31.00) 32.00) 31.75) 32.25)
BREREFIU/L, 15.00(15.00, 23.00(13.75, Z=-1.82  0.068 14.00(12.25, 16.50(11.75, Z=-1.40  0.162
M(Q,, Q)] 33.25) 61.25) 17.75) 44.25)
BEERRIIU/L, 20.00(17.00, 19.00(15.00, Z=-058 0560 17.00(16.25, 21.50(15.75, Z=-153  0.127
M(Q,, Q)] 20.75) 64.50) 19.75) 44.75)
IR IU/L, 74.00(74.00, 107.00(73.00, Z=-3.64 <0.001" 76.00(72.25, 97.00(77.00, Z=-2.56  0.011°
M(Q,, Q)] 88.75) 195.00) 93.50) 246.75)
FECIZL &SP %)] 72=007 0791 77 =030 0.585
= 61(78.21) 55(76.39) 19(55.88) 20(62.50)
= 17(21.79) 17(23.61) 15(44.12) 12(37.50)
MERIBI(%)] 7°=136 0244 7> =097 0.325
e 37(47.44) 41(56.94) 15(44.12) 18(56.25)
58 41(52.56) 31(43.06) 19(55.88) 14(43.75)
TRZSEBNIIBN %)] 7=020 0903 = 0.101
ARIRSLINER 37(47.44) 34(47.22) 16(47.06) 22(68.75)
FERRIAEER 34(43.59) 30(41.67) 15(44.12) 10(31.25)
TEORRAR 7(8.97) 8(11.11) 3(8.82) 0(0.00)
°P<0.05.

300G 3 22 P RHE. BE S 18 FHLASSOR] =i — 25 i
i, HIE e A A E T AL H AR R EOR e R A
PRI E AR, B ORR T 1S AR TSR 4 4
fiE, ¥ WL EI3AFRIB. I 3 2 0RTE (11 5N AAG LH 2RFAE T

JRaishideng®
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KT SRIHLES 117, f0F5GNB. LR, RF. XGBoost.
SVM. HFHLR. RFAIXGBoostIE 7 1)1 258 rh F B A,
{AFERHIFE X GBoosti AU AUCH0.8761 #ERTE N
0.7955. HUBNEN0.7206. 55714 80.8750 F143-40N
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i 5 2T EAFNIRIHYZATXORERETITRENSE S U REY s IR

® 2 SMHES IR IREPHIRI

NS IR AUC SRR RME REE FID#
GNB 0.8250 0.8333 0.7333 0.9583 0.8302
LR 0.8819 0.7963 0.7333 0.8750 0.8000
RF 0.8500 0.8148 0.8000 0.8750 0.8421
XGBoost 0.8521 0.8333 0.7333 0.8750 0.8000
SVM 0.8369 0.7931 0.6667 0.9167 0.7692

AUC: B34 N EAR; GNB: SETANZEIIET; LR: 3B4E03; RF: FENARMN; XGBoost: TRIHIEEIZF; SVM: SZIHEIEH).

& 3 SHless IEAERHIEESCPEVRYL

IS il AUC SETRIE BRRIE FEIE FAD#
GNB 0.7229 0.6212 0.7794 0.4531 0.6795
LR 0.8196 0.7727 0.6765 0.8750 0.7541
RF 0.8095 0.7576 0.6471 0.8750 0.7333
XGBoost 0.8761 0.7955 0.7206 0.8750 0.7840
SVM 0.7096 0.6288 0.6176 0.6406 0.6316

AUC: B4 N EAR; GNB: SETFNERIIITHET; LR: B4E03; RF: BENAR; XGBoost: iMIHIREIRF; SVM: SZRFEIEH.

i

0.8

0.6

0.4

0.2

-8 -7 =6 5 -4 -3 2
LASSOIENIEZELog())

1.0 4

0.8 4

0.6 4

0.4 4

0.2 4

FHIEAER

0.0 4

—0.2 4

—0.4 4

—0.6 1

- -8 7 -6 -5 -4 -3 =2
LASSOIEMI L ZHLog())

3 LASSOLIATERSHERLAZAHIE. A: LASSORITIHTAE WEGTERIZE: B: LASSO 2 %8124

0.7840, L FLRFIRFILAY . L5425 FE I R E RIS AEPE
fiE, XGBoostH 41 I B Ao e A0 S (VE WL 422 FN3R3).

2.3 I R4S L B Ao A A M 2 X ISR A I PR S
I = FR bR FEUS BURRHIE BT B K Lo gistic[Fl 54
Hr, IEHP<0.05 AR AT Z I K Logisticlal 44041, 5
K Z& LogisticEIAS5 R K, i, CA199. K
o A TNIEZ . A H I S AN B 12 TR I 5 i
A ) RS 45 5 A 55 (P<0.05). 2[RI Z B H 40 #r B 4E
#4(OR = 1.05, 95%CI: 1.01-1.09, 2 = 0.008). CA199(OR =
1.27, 95%CIL: 1.06-1.54, P = 0.011) A KA2(OR = 1.01,

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

95%CIL: 1.01-1.01, P<0.001) & 50 AR R B AR 12 1)
IR W3R, RULET FR3AMRHER IR KX GBoost
HLas A SR 2R R R AR S R AU C 3 )
50.92867410.9200.

24 SERERSHA G HE FIHXGBoosthl 45 I
RUIFR— NS FR3ANMIG IR FFIEAN IS AR 22 R AIE
2SI AR, 2 A A E I SRR AN TR S (1)
AUCHH0.9458, B AT R IR T 518 4 A A
PRELRL ) BE(FE LRSS, IEI4ARIB).

2.5 A TSHAPHAEAL T i 547 AR SHAPTS
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e
,%.

ETHBEAZNIDRH VAT XORERTIERENSET IR s = J &1

® 4 ATERIERFENSRENZRRSED)I

. PREBEQ)I ZRKREBEDT
ZFEvariables 5 SE Z PlE OR(95%ClI) B SE Z PE OR(95%Cl)
FHBIZ, M(Q,, Q)] 0.04 001 309 0.002° 1.05(1.02-1.08) 0.05 0.02 2.64 0.008" 1.05(1.01-1.09)
REA/NEK, M(Q,, Q)] 0.28 0.10 2.85 0.004° 1.33(1.09-1.61) 024 0.09 256 0.011° 1.27(1.06-1.54)
CA199 [U/mL, M(Q,, QJ)] 0.01 000 512 <0.001° 1.01(1.01-1.01) 0.01 0.00 4.63 <0.001° 1.01(1.01-1.01)
BB R umol/L, M(Q,, Q)] 001 000 158 0.114 1.01(1.00-1.01)
JEFURINg/mL, M(Q,, Q,)] 0.01 0.01 1.39 0.163 1.01(1.00-1.02)
I#EImmol/L, M(Q,, Q,)] 0.04 005 0.85 0397 1.04(0.95-1.15)
FBImmol/L, M(Q,, Q,)] -0.16 025 -0.64 0.520 0.85(0.53-1.39)
B4BIR[ x 10%/L, M(Q,, Q,)] 0.15 0.09 1.67 0.095 1.16(0.98-1.37)
ZT4BIRI x 10%/L, M(Q,, Q)] -0.39 032 -120 0.230 0.68(0.36-1.28)
MZTEBIg/L, M(Q,, Qy)] ~0.01 0.01 -065 0515 0.99(0.97-1.01)
[/ WRE < 10%/L, M(Q;, Qa)] 0.00 000 1.70 0.088 1.00(1.00-1.01)
SEBIg/L, M(Q,, Q,)] 0.02 003 082 0411 1.02(0.97-1.08)
BEDSI/L, M(Q,, Q,)] 0.01 0.04 0.16 0.875 1.01(0.94-1.08)
IREBIg/L, M(Q,, Q,)] -0.03 0.04 -079 0.430 0.97(0.91-1.04)
BREREBIU/L, M(Q,, Q,)] 0.01 000 226 0024 1.01(1.01-1.01) 0.00 0.01 0.87 0.385 1.00(0.99-1.01)
BBEARBIU/L, MQ,, Q)] 0.01 000 212 0.034° 1.01(1.01-1.01) -0.00 0.01 -0.49 0.623 1.00(0.98-1.01)
TRMESEAERIU/L, M(Q,, Q)] 0.01 000 248 0013 1.01(1.01-1.01) 0.00 0.00 1.35 0.176 1.00(1.00-1.01)
FEIZLEBIBI(%)]

NE=s 1.00(reference)

SHE= 010 039 027 0791 1.11(0.52-2.38)
IHBIE(%)]

= 1.00(reference)

58 -0.38 033 -1.16 0.245 0.68(0.36-1.30)
R IR %))

FRARSLEED 1.00(reference)

RIRIAETD -0.04 035 -0.12 0.906 0.96(0.49-1.89)

TIERIR 0.22 057 038 0.702 1.24(0.41-3.80)

°P<0.05. CA199: $ELH1ER199.

® 5 ANEFUREEVIEEELLR

o VIGE KilFsE

AUC BRI RS AUC BRRIE Rt
SRASIER 0.8521 0.7333 0.8750 0.8761 0.7206 0.8750
BRI 0.9286 0.6667 0.9167 0.9200 0.7353 0.9062
SIEDI GBI 0.9458 0.8667 1.000 0.9357 0.7941 0.9357

AUC: BB N ERR.

TSN Z X GBoostAYAFIE H A IR, SHAP
KT A ANRFAE 73 e S EER AR, AT 35 B Rl 0] 45 5
RO = A fp B O B PR 3R SHAPATE EI(ELS)
IR T AERARACT _EASFIRF AR I 5 A TR R S0 5 7
FUE EEHE R, HARYE-T 240 SHAP {8 M 2t
ITHEY. P2 SHA PR IR, X A A T 45 SR ) 5%
MR K. AHIF 78 X BB X G B oos B 0T R B2 Hir SRR
E AL 3T PR A5 5 B 2 TR A 2 R AE . e Il IR
PREFECAL99. AR/, BFEFRS, ARARHEE
Hhexponential gldm DependenceEntropyAlisquare glszm
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GrayLevelNonUniformity, ¢ W] &A1 15 R R A2 WrE U]
AHC. [RIN), SHAPJTIERR T Al AEHEAR AS1) 2 TH ST AL
A IR B AL, I8 B AE A2 KT iR
FEMLAR 2 ST BRI RE . RILAEAH 7T R, FRA T2 4
ARERIEREA AT VEAR 1) T AR 23 AT LA BiE e AR AR A
NZHRFIFE R, e &7, i nf AL
SHAP/HE, FATRT LAFIBHRFAERT 1% e e AR A TR0 .

3118
AHIF FEABRL B (R AL AN 2 A5 () EL AL 6AIE, 1
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B, 5 ETFREFZNIRSIHYERTXOREREGITRENSES O REY s IR

A iR OCHLL B FrIFER OCHAL

1.0 4 , T J 1.0 4

0.9 1 = 0.9 - i

0.8 4 P 0.8 4 rE

-
o s

0.7 ¥ 0.7 4 .
£ 0.6 I 0.6 d
= p =
0.5 # 05 4
# . #
= 04 ’ = 0.4
Y - o

0.3 A 0.3 4

5
0.2 - . 0.2 4 %
I — IEFR(AUC = 0.9286) e — IFEAUC = 0.9200)
019 s — FEEA(AUC = 0.8521) 0.14 7 — EAELZA(AUC = 0.8761)
ood b7 — IRE+FEELAAUC = 0.9458) 004 ¥ — IER+HSERA(AUC = 0.9357)
T T T T T T T T T T T 1 T T T T T T T T T T T 1
0.0 01 02 03 04 05 06 07 08 09 10 00 0.1 02 03 04 05 06 07 08 09 10
{BFHEEZR (FPR) (EFHEEZR (FPR)

4 MBEFIWAEROCHL. A: SFEREIZREE FRIROCHTZ; B: 3MEI/EIGIESE FIIROCHIZ. ROC: A2 TIERHERNZ; AUC:
SAE TYRRHIERRZ N FRZE TR

CA199

TR

exponential_gldm_DependenceEntropy

FiR

square_glszm_GrayLevelNonUniformity
logarithm_firstorder_TotalEnergy
square_glcm_SumEntropy
gradient_glszm_SizeZoneNonUniformityNormalized
logarithm_glrim_LowGrayLevelRunEmphasis
gradient_gldm_SmallDependenceLowGraylLevelEmphasis
square_glrim_ShortRunHighGrayLevelEmphasis
original_glcm_Correlation
square_glszm_LargeAreaEmphasis
logarithm_glcm_SumAverage
original_glszm_LowGrayLevelZoneEmphasis
Ibp-2D_firstorder_Median
square_glcm_SumAverage

Ibp-2D_glcm_Idn

0.0 0.2 0.4 0.6 0.8 1.0
Mean(|SHAP valuel)(average impact on model output magnitude)

5 ERNFRRE R ELIUE RN AT,

TAEBMR RSB AR S WA B IR S = fahn & Ky TR R/NEROR . CA1997K Pk, JBR s A 14 A
SAGIZRFE, PR | — R T XGBoostI ZASHLA Y FBOK. BEAAWTFCR I, JBIRE (¥ A0 SR B AR KT
STRARLRAT S X 2 TR AR AR (1) RS, [RIRHEFISHAP  FHim, 90% B2 Wit iR iR i e S5 2 UL 1, K28
DT T AL AT AR, RERAITA, IR TUE  BE WO G R AR 705 U AR T
TR 2 AR MILASE B S TR0 3 25 1) (R S (U 7. SR TP PR AR SR T AL AR 63,58, e TR

KR FAINGEREIRIEREAT R R ZHEE RRMERREE P AAEER60%), R IIER 2 5 m R
Logistic[ElJA50 T, 85 R BRFRE . ALK KLCALI99E RN R L —. CA1992 K H & il 24 it I B E HLR)
DX ik i A5 [ ST P PR T B R R 3R(P<0.05). AR Sttt FH TR e o RLIA T I i — bR 5. TE SRR b Bk
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Abstract

BACKGROUND

Colorectal cancer has a high incidence and mortality rate.
Radical surgery is currently the main clinical treatment
method, while chemotherapy is one of the main treatment
methods for patients who do not meet the surgical indica-
tions. However, some patients may still have recurrence
and metastasis after chemotherapy due to serious condi-
tions and other reasons.

AlM

To evaluate the predictive value of pan-immune inflam-
mation value (PIV), fibrinogen to albumin ratio (FAR), and
controlled nutritional status (CONUT) score, individually
and in combination, for the prognosis of patients with col-
orectal cancer undergoing chemotherapy.

METHODS

A prospective study was conducted on 98 colorectal cancer
patients who underwent chemotherapy treatment at The
First People’s Hospital of Linping District from January
2021 to January 2024. Based on the prognosis after chemo-
therapy, the patients were categorized into two groups:
Good prognosis and poor prognosis. The clinical data,
as well as PIV, FAR, and CONUT score, were compared
between the two groups. The correlation between each
indicator and patient prognosis was analyzed, and the
factors influencing the prognosis of patients undergoing
chemotherapy were investigated. The predictive value of
PIV, FAR, and CONUT score, individually and jointly, for
prognosis was also analyzed. Kaplan-Meier curves were
used to analyze the survival of patients with different PIV,
FAR, and CONUT scores.
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RESULTS

The poor prognosis group had a high proportion of
patients with greater tumor diameter, clinical stage IV,
lymph node metastasis, and high PIV, FAR, and CO-
NUT score than the good prognosis group (P < 0.05).
PIV, FAR, and CONUT score were positively correlated
with prognosis of patients undergoing chemotherapy (P
< 0.05). PIV, FAR, and CONUT score were independent
factors affecting the prognosis of colorectal cancer patients
undergoing chemotherapy (P < 0.05). The area under the
curve, Youden’s index, sensitivity, and specificity of the
combined prediction of PIV, FAR, and CONUT score for
the prognosis of colorectal cancer patients undergoing
chemotherapy were 0.921%, 0.734%, 90.62%, and 82.81%,
respectively, indicating higher predictive value than indi-
vidual indicators (P < 0.05). Patients with high PIV, FAR,
and CONUT score had a lower 1-year survival rate than
those with low values (P < 0.05).

CONCLUSION

PIV, FAR, and CONUT score are associated with the prog-
nosis of patients with colorectal cancer undergoing chemo-
therapy, and the combination of these indicators can pro-
vide appreciated reference value for clinicians in predicting
the prognosis of these patients.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TREEEFRE, A E— T TR F.

=/:4

itz 9% X g1 (pan-immune inflammation value,
PIV). #f 4% & /)75 &% & Hefh(fibrinogen to albumin
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ATACTT 76 57 6 45 AR S B ORI HEAT AT BE AT 7T, 1R
PEALST J6 F L, B o A TG RAFHL. TG
B4, s G R S A A PIV. FAR. CONUTHES,
ST &I AT B HE TG AR, T B HEATT TS
¥ B &, 2 HPIV. FAR. CONUTHF& £k % 5%
LIS UG B TR AR, KR - 2 3% 3R o 5 5
M ARFEIPIV. FAR. CONUT#4 % % 69 £ G .

&R

TG R LARJE B2, W RSV, AHhe st
# L. PIV. FAR. CONUT#F4 & TS RAF4
(P<0.05); PIV. FAR. CONUT#4 5477 /6 2B
8% (P<0.05); PIV. FAR. CONUT#4 52 4 A5
B HAIT TG 69 4k %50 B & (P<0.05); PIV. FAR.

CONUTH- 4 BTN 25 H My %5407 TG 69 223K
F TAEAFAE W 5 B & T @AR 4 0.921, 8 3545Hh
0.734, HLRE $4190.62%, 455 H182.81%, TRM ML &
T B F5AF 1046 (P<0.05); PIV. FAR. CONUT#E%
BA B 14 A A RAK TARA %5 (P<0.05).

221t

PIV. FAR. CONUT#4 5 4 A M /& B H 477 e
Ak, BIGHARIRATT A\ T B F AT UG 3R A —
T A AL
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TS HIAHIRTRRR, X 5821697 77 SR MH e A EZ Ik K =
X3 4% 9 REAE (pan-immune inflammation value, PIV)
J& T B G SORE bR B, WIS LR G 2 P L AR TR,
AN AR RFEAR PR, R, PIVE 2
TSI iR (2 I TS R R E VIS, F 4k (RS R
I Eb{H (fibrinogen to albumin ratio, FAR)/& A& 7& 721k
BUFIEE LT R N EERE I Fa AR, 55 e kA R A -1, #
il %E FR A& (controlled nutritional status, CONUT) 4} /&
TV B e B U E F2 RS e A%, H AT 7t
2 i BB R R IR RCRE M R AR RS H i I T
1, RIR S FeAR 2 H T 45 B 2 WrEloR 5 TS (1 T
W, B0 B Ay 8838 0L TN, T ik, ANHiE e it
RrlifbyT 3 PIV. FAR. CONUTISY, FHHis-fats
5 BT IR ARG, B AR NI R TI0I 8 2 Ay ot
JEiRES%E.

1 SRIRSE

1.1 A4 — skl AR tEiEE2021-01/2024-01 F B
TP X 28— N REEBEAT AT 07 1 45 B 55598
BT TE. GINFRE: (DZIGRR B B2 N E
g, ARG (P 25 B e 27 FE (201 74ER)) 1
FHIGEWIbRE, QST RTTEHARBULST . SeiayT .
FVAIT 52 G)IIRE N EEATZE>5 em; (4) T A A7 [A]
=6 mo; (SR BAI-IV H; (6)2538 ki A =15, HEBR
P (D) H AR EEE R, QuE A L. K&
Sl Sy GMFAE™ BN B R S ThBEREAS, ok
FoAt AT RE S AT SR AR (R 5 (4)3x B S )
FL PR S5 (ORGSR

1.2 ik

1.2.1 FHDE: ALY — 3G R EE S N Fox
B BORHEATIRER, BRI R, T E TR R (body
mass index, BMI). BEAE SR 52 BB ARSI il
AR IR SR AL (S5 e . Eie). HEERA
(B AEWIRIE) . PR EAR . IRR 1. R g
. AR KAkST )7 %(FOLFOX. FOLFIRI)EM. H
i, BMI = A E (kg)/ 5 i (m’); E S2 oA 0> 11K
BRI E =50 mL; B8R € SCONAELEBEAEBE IR
S A FH B2, BRAS YN Bt I BRI B A &5 5>7.0
mol/L, BiFEALITHE>11.1.0 moV/L; @& MLJE & SUNAEAERE
FE i s HAR FH B I 24, WS4 =140 mmHg, (&7 5K
J£=90 mmHg; &I HIAE 2 SO B A & I HAE 52 4 H
B AR 2%, BUARRNBE IEE BE>5.2 mmol/LEK =1 H i
>1.7 mmol/L; IR 73 WK F 45 BRI TNMA3 AU VA T3
fli. RS B PIV. FARME S CONUTYF/H L, KA
BRI AN EF KIS mLTHuskeEth, R4 A s
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YU T (B P A AR L R FH L TR PR A 7, ShkiEiE
20182220002, 45X S-500ix)k6 i rh PRI A K. A%
YUARTTAL. /MR, AR, THEPIV =
LA AR50 BAZ A AR50 /SRR T 7k B 4 B v
H; KA B BRI AT AR A MRS R R I
P PR ], FE#E20182220238, 15 MR X-auto400)
For I i AR B 1, SR A B B AR A T A (R
FRAERH A TR A A, SEiiF#E20182222359, BU-5KEA-
TRI100YKEI I 242 1 25 1 M s H B S, FAR = ISR 2f 45
FLUR/MSE AR A, FRRAEAR S hRHE!, UM 2R (T8 A
IRESGERRTTH IR E VRS S A L CONUT R4
1.2.2 4LJ5 FUg -4 K B L et il & (P ESHE
FsE 2y T (01 74ERR)) "AR SR AN R E AT IRTT,
137 77 R EFEFOLFOXAFOLFIRI. 4LJ7 J5BE112 mo,
BEVIAIE K EE K . BB EEPATE AR
4, BN NTRG RAF4.
1.3 MLEIEAF (D)ELBAIRIR TR, GHEIER]. il
BMI. BEAE SRR 2 BRI iR &l )
R R AL e ELR) . AR . R
fgE) . MR EAR. IR, KA. R
£ R ARyT 77 Z(FOLFOX. FOLFIRDIHM; (2) L H 4
PIV. FAR. CONUT¥4r; (3)43#PIV. FAR. CONUT
PP 5 AT TS AH DG (@) b 7 TS 1
K &, (5 HPIV. FAR. CONUTREZ: B K Bk &
PP R8T TR I TR B (6)70 TPV FAR.
CONUT P43 R SARAE B3 I VAR AR 0L
Bt B ALFR SKRHISPSS 22.048 tH 2 k4T 43 4T,
TR La(%) %R, 177 K056, THEPER P (mean+ SD)
TR, AT SR R BRI A TR bR S AT
TG IR, SR Logisticlal A 404 547 s
M 2R, HF R 7 Z 2K R (variance inflation factor,
VIF)i#47 2 SEILE M 112, 2MVIF>10, AN HASE
[ A7 ESL 2k P SR 3238 TAERFAE th 28 2 7 35 F5 4
BRI BTN AR SR R 22 A il 2(K aplan-
Meier, KM)/ T 48 bR e . ARAE B TR ARG I
P<0.05NZESFA GRS

2 BR

2.1 mAks AR FA ST EREVI12 mo, KUi261, TilE R
TF6AM, T A R 3241, o 52 K 7822451, FET-10451. Tl
JEARMAE TG RFAMN. F6. BMIL. BEAESE,
gAY SRR, SMEFREE . T T R, %
FAG AR L (P>0.05); TE A RALMR EAR. ImK
S B RSTE RIFHIE, ZREai %R
X (P<0.05), W31
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xR 1 RAIRKFRILERIN(%)/(mean + SD)]

&R PG RRAN = 32) TS RES4AN = 64) iy PE
3 0.086 0.770
ES 18(56.25) 38(59.38)
58 14(43.75) 26(40.63)
FHe () 51.13+3.76 50.59 + 4.02 0.634 0.528
BMI(kg/m?) 21.08 +1.44 20.87 £1.51 0.652 0.516
REESR
PRSP 13(40.63) 24(37.50) 0.088 0.767
YBIRA 4(12.50) 7(10.94) 0.013 0.910
SIS 8(25.00) 18(28.13) 0.105 0.745
SESIIE 8(25.00) 15(23.44) 0.029 0.866
PiEREAY 0.190 0.663
Eipke 19(59.38) 35(54.69)
=17y 13(40.63) 29(45.31)
PR AT 0.107 0.743
fRieE 27(84.38) 57(89.06)
ORIRE 5(15.63) 7(10.94)
BB R (cm) 4.38+0.61 3.72+0.48 5.791 <0.001
PR HE 6.776 0.009
TITHA 11(34.38) 40(62.50)
IVEE 21(65.63) 24(37.50)
MEERE 6.023 0.014
7c 10(31.25) 37(57.81)
= 22(68.75) 27(42.19)
DEE 0.091 0.763
PEDE 20(62.50) 42(65.63)
[¥alid 12(37.50) 22(34.38)
s h= 0.118 0.731
FOLFOX 24(75.00) 50(78.13)
FOLFIRI 8(25.00) 14(21.88)

BMI: (AR EIEEL.

& 2 PR4EPIV. FAR. CONUTHESEEE(Imean + SD)

483 Bl PIV FAR CONUT¥ED (D)
SUSEN=HE] 32 618.27 + 164.78 0.14+0.04 5.38+1.37
MEREH 64 475.93 +121.30 0.10+0.03 4.21+1.05
t 4.793 5.494 4.637
PiE <0.001 <0.001 <0.001

PIV: SZRGIE(E; FAR: LHEEBRDOBESIE; CONUT: IZHIEFRINS.

2.2 HmAPIV. FAR. CONUT#% FilJ5 AR 4HPIV.
FAR. CONUTVF4 =T TilJa R 741(P<0.05), ILER2.

2.3 PIV. FAR. CONUT#4 5Aty7 s 6948 %M A
AR, PIVL. FAR. CONUTES 507 i)
(TG R4 =0, T/E AR = 1) 2 IEHXEP<0.05), W33
2.4 I UG 0% B AT LA B iR T T
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JEfE NN R TG R =0, TG AR = 1), FygER
(CUEE N GRS I = 1, VI = 2). #E4E
RO =0, =1). PIV(LURMERN). FAR(CARE R
A)~ CONUTPEAHLAEAER E N B AL &, Logisticlrl
V5T, IR EAR (LA IR A IR s
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& 3 PV, FAR, CONUTI¥D S{LIs TUSHIAERIE

. IsTe

Tob PE
PIV 0.735 <0.001
FAR 0.718 <0.001
CONUTIE) 0.707 <0.001

PIV: 52 RBIEE; FAR: FHAEEBRSHEDHE; CONUT: iBHIE7

R

AT FAA [H 2R (P<0.05), 4 2 B AL ML I, VIF>10, #2758
e 2 L. B B GRS KSR
M, 4R 57K, PIV. FAR. CONUT-) e 45 B £
FARIT TG IS SR R KR (P<0.05), HVIF<10, AS77E
Z EILLNE, WAR4.

2.5PIV. FAR. CONUT#% #1744 Fm A LA
TG RAFHLE NI, TS A RAE 9BV, PIV.
FAR. CONUTIF/MENEHSE, 2521 # TAERHIE
Hli & (receiver operating characteristic, ROC)HH 2k, 452
7N, PIVL FAR. CONUTE/- T 45 B W i35 A7 il
Ja 32X TAERAE 28 J th 28 R T #H (area under the
curve, AUC)H0.770. 0.715. 0.740, Z1&15%5040.453.
0.453. 0.391, FAE#BI{E 7529.66. 0.12. 4.684F,
TP NT8.12% 75.00. 75.00%, H5 57 E N67.19%-
70.31%- 64.06%; HHELogisticln] I/ BRI EEPIV |
FAR. CONUTF/ G T AL, ZHROCHIZE, 45
REIR, PIV. FAR. CONUTYFF A T 45 B e
BEAIT UG IAUCH0.921, A8 FEH0N0.734, HUK
JEH90.62%, HF57 5 N82.81%, THIMNE &2 TH(Z =
3.081. 3.869. 3.341,P<0.05), WLIA1.

2.6 REPIV. FAR. CONUT##% &% 69 A G501 RIE
ROCHIZIKEPIV. FAR. CONUTVF ) i fhas Wit
For a5 mE. KMIiZ20 47, PIV. FAR. CONUT
PO E B VAR R T1.74%(33/46) T442%(32/43).
72.34%HAT) I THRAE 5 #96.00%6(48/50) 92.45%(49/53)-
95.92%(47/49)(Log-rank = 3.114. 2.867. 3.023, P<0.05),
L2,

3 171E

B Lt PR R, AR I8, R IE
AR, S BRI R R RIGET R R BT
Tl g R, 4 E I N R AR B S LA
R IRSLFVE FRIRAS K R A, 1M 40 KB A fE A LA
BTSRRI 7, 5 3 G i 2 e IR oA 8, &
HURE B IR, H AT R 2 50 45 B e B a R
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s || M- PIV

40 |5 FAR
== CONUTRESY
— BA

| | 1
60 80 100

40
100%—FE5E (%)

B 1 PV, FAR, CONUTIEDXHLIS REBIFUNMNE. PIv: 125
JOREE; FAR: SR H SR EHLE; CONUT: IHIE R

Ja R FEREAT VA, T A 000 00 2 £ 3 A7 i gk
1T, B NG BT B 10 G 8T it —
=3

G2 JERE A AR E A 2 IR AR SEREFN G B IRFS
PR LIFE R, TPV AR 5% i 84 v b v
B PORZAMRTEEG RGBT R
HHTRIBT 2 Gl SREAE AR B, IRIRBE SN, PIVE £
Tl 8T (1 1 P73 BRARRAE B T35 Ok R DI AT
Fas RN, UG RAPIVIE 5% w15 Rir4, i@
RERH 5 B b R, PIVS BT )5 2
TEAR, $oRPIVS BEIT TS5, SEAIE T
SERAL JEHETET, R ml a3 i 2 RE A SR AR 1
SR, [RIRT, 8RE Bl 1 K &7 A 0S4 B 40 I
L, MR G PR A AL S UB R RE A1, 1 KA 1)
G ] B ETHEPIVAE"™. PIVRATE 4 5 Kk
BINLEEARFR, W7 IR % s PIV ] BE LR e
FERA T, EERE M N R IhRE, 524 U EUR
BEINRE, 3 mEEHE TS A AR, il 45 55
BT, AWFICRI, PIVELE B LT Tiljs I s2mi e &,
B BRHPIVIA S BT TS A %, InPR i e
AT RTAS I 8 PIVAE AP AL S g 5 REZK T, IFXE
PIVAE 5 T B AT — DA B e B 1R T
JiZE, RTgecis B Ti)s.

FARZL 4B AR S AE A E, A%F 1R,
APEERAE S S MR REE. BT e RS
L F A B AR, T R BN R R A AR e S
—E I, R, 8 5 RO g A DS R
Tifa AN R E R, A g SR, FE A R4
FAR{H & =T PG RIF4, RFARS S H ke B4
WIT TG A 2%, SLI%PI T4 BIEA 50 AT,
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® 4 WETEHRINREDT

e B SE. Wald 4* OR 95%Cl PIE
=pidy|
fPRER 0.783 0.223 12.332 2.188 1.5693-3.006 <0.001
IBERHA
N 1.000
IVE] 1.719 0.410 17.577 5.579 2.045-15.218 <0.001
MBS
Vi 1.000
g 1.819 0.424 18.412 6.168 2.186-17.402 <0.001
PIV 0.754 0.205 13.517 2.125 1.627-2.775 <0.001
FAR 0.664 0.185 12.885 1.943 1.503-2.511 <0.001
CONUTIES 0.585 0.172 11.562 1.795 1.383-2.329 <0.001
BEIN = = <0.001
EHI2
PIV 0.687 0.190 13.067 1.987 1511-2.614 <0.001
FAR 0.609 0.192 10.073 1.839 1.428-2.369 <0.001
CONUTIZSY 0.507 0.158 10.295 1.660 1.302-2.117 <0.001
=23 - = <0.001

PIV: 2R GBIEIE; FAR: SHEEBRDODESIE; CONUT: IZHIEFRINS.

B C
100 . 100 ~ 100 N
— 1 >
s 80 = 80 \_|_|_I_‘ B
U o & 80F
Ik & H
4 60 | H 60 | o 60
A . H e i -
o4 | —— PIVIFSE(E % 20k —— FARIFSE(H ES 40 L —— CONUTH &l
RS — PIVIFSME(E = - FARIFAMIEIH = —~— CONUTHA I
S 20 | % 20} 2 20
£ < Z
—_ (' O
0 1 1 1 ] 0 1 1 1 1 @) 0 1 1 1 1 1 ]
0 2 8 10 12 0 4 6 10 12 0 2 4 6 8 10 12
ikl A ikl A ikl A

24 s A R BRI R G SRR 2 —, AT R A
HEFHELE, 5 SRR 2 N Jee 20 A LAk Jee 4 A 49 3
AR AEAWAH T RS EIFRRE, e
BHEZAHEE AR, RN AR5 EH R
FET R A R WU T RTFARMEL R 427t fesadt
Pk e RS B, R T RE T I, W RESR R L
TR AN RS, ABE T2 R EoR, FAR 545 FLE ¥
W BEAFAE IR R R, HON BT Tila s ]
=, B P RYIFAR 545 B 35 )T HUG A K. IR
AR, XTFALST ATFAREL = ) 8 RO AT B O,
DUAAH IR BB T 5 R T e, I PR 7 3E AT 3
—HBhRTT s B E S
CONUTIF/ I PR H FIPRIE . 2 L& FR 7 2 L
H, md Al F A A R E R ORI IE RS K
P R E FRIRESIEAT VAL, Xl PR S8 SR
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2 AR[EPIV, FAR, CONUTIDEBEBIESF DM A: PIVIF B E LR, B: FAREEEAR; C: CONUTHMEEEAR. PIV: {21
PESSRE; FAR: MR HH SR E HILE; CONUT: HIEFRIE.

G — e RLFER™, AR S5 B BoR, B TG 5 47,
CONUT i Tt =, HCONUTYE 5 a7 s
SIEME, NEEWIT G MA R, $E22RCONUTIT
o545 B g BT TS A 5. WangZ8 I 7u 45 S5
H, FICONUTIA B A Bii (a4 I B K, 2K
CONUTW/ EFHEFRA RIGHE ™ E, ZE NS
BEEIT IR R B E . BT AR CONUTYF
G PRI 0 B X6 BB 3 AR AP AR A, (R AT X AE A7 B
PEAL B TS 0T B T80 RO T, AR TS A R
HPN TR RER G, ERVIE/RCONUTIE S5 &
FAIT UG A K, $ERIER T KX CONUTIE 43 (1)
FHYEL.

BT FEAR U B AN [, I R b SR F AT e A7 A
—ERPRYE, BT FIRGE IR, AW FLAET R LALogistic
[ ALY JERE, 4 PIV. FAR. CONUTREZ#EAT
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A AT A8 T TS, 45 R R, = A Tl
AUCIH B3 B T S48 bn o, 3R S H8Ar AT
e PRI 26 35 40T TG $R ik — e S %M. BRI
K RTRETER IS 595, AIfE— e R g LA mme e i v
PEE R, HG B, 7T RS 8 RAAE—
EAMZE, RKTER I RAFEAR, 207, Y
BE—EHITHPIV. FAR. CONUTREAMEE X 45 B i
A7 I B TN .

4 iR

2t PR, PIV. FAR. CONUTIES 545 B e ik
JT TG A IR, I R AT B B 5 PR A Ay R A T T
ERiEE

s pAAE =
B ry=k=

i E R RA RIS AR R AT R, RIBTET AR H
T PR 2 2RI T B, AT R—AT & T ARG BIE )
HEEIRIT B, HE s B E AT JE T At TR
B AR, Ve R R,

S
G 0, 1 A 2 T4 I 012 7
AJEBUR B, e B 7 38 FUR O,

Tz B R T4 AR S A A a2
BRI VR SO SIS A 5 B e 58 AT T
JE T A .

#H2021-01/2024-01 F- o T 1 ~F X 55— N R EE e 47
HIT IR TT I 25 EL R B o8 HEAT R BEVERFE 7T, i
WIT IERE VTG O, B ATUE RIFAH. TiEAR
H. 3BTz % g% #REH (pan-immune inflammation value,
PIV). #F4EE )55 H 8 At (fibrinogen to albumin
ratio, FAR). %5 721k & (controlled nutritional status,
CONUT)PFJ3 B S I A7 FL s R TR A, >R

22 L HR 26 /0T AN [FIPTV. FAR. CONUTIF)
B VARG DL

= H I TN () 32 105 T ARARFAE ih 2 B il 271 T AX
2 T AR AT, SRR SR RIS R i AR T
MEFHLST IR ESHME. BIRATT TR A
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WEVERE T 71, WITE—ERE R Ea i Fe vk e S
S, (RN BRI D, W R S8 A E— B R 22,
KR FE ST RIAEA, 2o, Clik—5 8
HPIV. FAR. CONUTF/BRE X4 B 7 fils
[ FiE 1.

PIV. FAR. CONUT/> 545 H i B8 7 Ble 47
IR, M R T E I Ik 15 2% R b TN DA R A i TN 2
2%

REF=
AW TN T AT FUS AT T, BAE NG E
FEATT BE R TIR €S,

5 ZEXE
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Abstract
BACKGROUND
With the change of people’s lifestyle and eating habits,

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

the incidence of constipation-predominant irritable bowel
syndrome (IBS-C) has increased year by year. The combi-
nation of Oryz-aspergillus enzyme and pancreatin tablets
and Mosapride tablets can improve gastrointestinal symp-
toms by improving digestive function and enhancing gas-
trointestinal motility, but the effect of the combination of
the two in the treatment of IBS-C remains to be explored.

AlM

To explore the clinical effects of Oryz-aspergillus enzyme
and pancreatin tablets combined with Mosapride tablets in
the treatment of BS-C in adults based on the brain-gut axis.

METHODS

A total of 162 IBS-C patients who were treated in our hos-
pital from January 2023 to March 2024 were selected and
randomly assigned to a control group (1 = 81) and an ob-
servation group (n = 81) using the random number table
method. The control group was given Mosapride tablets
alone, while the observation group was given Oryz-as-
pergillus enzyme and pancreatin tablets + Mosapride tab-
lets. The efficacy, clinical symptom scores, intestinal flora,
levels of inflammatory factors [serum interleukin-18 (IL-
18), tumor necrosis factor-o. (TNF-o), and interleukin-23
(IL-23)], serum motilin, brain-gut axis related indicators
[serotonin (5HT), vasoactive intestinal peptide (VIP), so-
matostatin (SS), substance P (SP), neuropeptide Y (NPY),
and calcitonin gene-related peptide (CGRP)], adverse re-
actions, and recurrence rate were compared between the
two groups.

RESULTS

The total effective rate of the observation group was 92.59%,
which was higher than that of the control group (81.48%; P
< 0.05). The scores for abdominal distension, constipation,
abdominal pain, and frequency of bowel movements in
the observation group were lower than those of the control

2025-05-28 | Volume 33 | Issue5 |
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group (P < 0.05). The number of Bifidobacteria and Lactoba-
cilli in the observation group was higher than that of the
control group, while the number of enterobacteria and en-
terococci was lower than that of the control group (P < 0.05).
The levels of 1L-18, TNF-q, IL-23, VIP, 5HT, SS, NPY, and
CGRP in the observation group were lower than those of
the control group, while the levels of motilin and SP were
higher than those of the control group (P < 0.05). There was
no significant difference in the incidence of adverse reac-
tions between the groups (P > 0.05). The recurrence rate in
the observation group was lower than that of the control
group 6 months after treatment (P < 0.05).

CONCLUSION

The combination of Oryz-aspergillus enzyme and pan-
creatin tablets and Mosapride tablets has a definite effect
in treating IBS-C, effectively ameliorating clinical symp-
toms, regulating intestinal microecological balance and
gastrointestinal hormone levels, improving brain-gut axis
disorders, reducing intestinal inflammatory reactions, and
decreasing the recurrence rate of IBS-C, with high safety.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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PE 0.464 0.082 0.136 0.127
WE2eH 81 3.25+0.62° 4.03+1.14° 3.56 +0.75° 4.35+1.03°
NUHRAE 81 6.47+1.12° 7.11+1.35° 6.72£1.27° 7.03 £ 1.08°
arsie
t —22.638 -15.688 -19.282 ~-16.162
PE <0.001 <0.001 <0.001 <0.001

°P<0.05, SEEETHILLER.

SR R 1901, 51 % A25.00%(19/76), MG K% IR, A MG HRAR. FR B ATAS7E T B0yb 4R Fr T
U1 A T XA (P<0.05). 1 FEL T 5 - L R 2, 90T D UL 4

9, (R A H K B O S P A K
3 Wik BT 44 BT AR R MR 0, (R i AL

IBS-CHAl. L2, HAESBRGHAN Z, P28 b, W55 B i67 I K i B Bt vl s LA 1
SR AR R B, BRI IBS-CINE AU This, (bW MR, NI A HE B 2 R, b
T RAAHER . WA T S8R T Wl 0, AT I K o I R 4
SLUb R AT R B B 70, G B R, R il e, B, WA T AR THAST
it 92 e, (B T IBSTER A, SO AR S SO, SR, (R AR
HA 2 A va T IB S-CU 7. ey 2 et - o it BEAERF A6, e At i 4. B
KRR, K R4S AR R EATER,  #1/tRAS 5IBS-CRIAE. RES? HEEES 5
(Rt R Ak, IR T R AR ), R AR T . BRI, R N AT R
FEANGK S, BR e, (OIS, ARG RS AR, SUSFT I . TLRT S 25 AR R,
R, WIS e T A, K B, FER. R TR s B 1 4, 1R R e U, B
WEGEAMET XL, SRPH ST WIRTIATT 2 INIBS-CAR A R, it e vl i B i 6 st R, 9
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V=PAN
AN |

AEBVIDARTST 2

*~ 4 REETTRIGIHEEEEEL R (mean + SD, IgCFU/g)

B8] 1A% n WUKAHE ME IAME PIRE

pE=siz] 81 8.14+0.63 8.78+0.50 6.12 +0.65 8.28+0.72

e~ IR 81 8.09 +0.59 8.81+0.49 6.06 +0.57 8.31+0.78
t 0.521 -0.386 0.625 -0.254
PE 0.603 0.700 0.533 0.800

pE=siz] 81 8.78 +0.36° 7.92 +£0.33° 6.75+0.30° 7.55+0.37°

. MHRAH 81 8.46+0.31° 8.16+0.35° 6.52 +0.32° 7.89 % 0.45°
BB t 6.062 ~4.490 4719 —5.252
PE <0.001 <0.001 <0.001 <0.001

°P<0.05, SEEETHILLER.

R 5 FEBSRIGISERSIKIELL B (mean + SD, ng/L)

BiE) 485! n IL-18 TNF-o. IL-23
WE2eH 81 123.26 £ 14.12 81.32+11.09 76.52 +7.85
P g 81 119.75 +12.27 79.85 +9.85 78.13+8.19
SIS Al
t 1.689 0.892 -1.277
PE 0.093 0.374 0.203
pUlE=siz] 81 50.39+6.72° 40.06 + 8.76° 37.82+9.24°
NNtz 81 75.63 + 8.59° 57.79 + 10.35° 53.26+10.11°
arsa
¢ -20.828 -11.768 -10.146
PE <0.001 <0.001 <0.001

°P<0.05, SEEBTHILLE. IL: BT & TNF-o: [PEBINMERS —a.

® 6 AEESRIBIESHERN- A8 ERE R (mean + SD)

Bia 485l n Sah=Eng/L) SP(ng/L) VIP(ng/L)
W=2eH 81 205.32 +31.25 21.15+6.25 4538+7.11
. NUHRAE 81 198.87 +29.42 20.82 +5.83 44.75 + 6.85
SIS Al
t 1.353 0.347 0.574
PE 0.178 0.729 0.567
pUlE=siz] 81 302.17 + 18.59° 32.09 +3.75° 28.67 +4.29°
NUHRAE 81 264.29 + 15.96° 26.12 +3.39° 33.23 £4.58°
arsie
t 13.914 10.629 -6.540
PE <0.001 <0.001 <0.001

*P<0.05, SEEBITRICLE. SP: PYILR; VIP: IIEEMEZAK.

TERAE G LA, IL-18. TNF-an IL-23%5585E 1
PR, -kl AL S IBS-CE I, HrhSPrl{E
BB RS, BN ERE M, VIPAIER TP L
VIPEZAR, FAGh B B E T L, B E Fsh /1%, SHT/K
Pl 5 S8 E KRG R EBURYEIRE, 51K BB
SIS, (EHEBS-CRAE; SSHIHMH] B mitE. Bk
Gy, FELE s Eh, 5 K IBS-C; CGRPEALIBZKIH{E
5 LA, FOKST S T TS IR NPY
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AT R T WL K B i I2 5, S EeHEE Dk
b BEAh, B Eh R TR S e Ak, (it B R iE T
JULic4E, 35 B zh 7120 At st rh, IERALIETT IE AU
FrEa FUAFBEEGE A E R SPKFROT IR &, JaFT
B pERE$E AIL-18. TNF-a.. IL-23. VIP. SHT.

CGRP. NPY. SS/AKFXfHEAEAR, SRBAHTT T
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® 7 WEBISAIGINESsRMN-AHEE R B mean + SD)

B8] A% 5HT(ug/L) SS(ng/L) NPY(ng/L) CGRP(ng/L)

WEZ2LH 98.98 + 8.22 30.17 +4.09 31.567 +3.89 15.85+3.16

e~ NIHREE 101.63+9.16 29.78 +3.85 32.08+3.92 16.11+3.24
t -1.938 0.625 -0.831 -0.517
PE 0.054 0.533 0.407 0.606

pE=siz) 71.26 +4.28° 15.43 +2.13" 17.85 +2.09° 7.25+1.09°

- IR 85.39 + 6.34° 18.54 + 2.56" 22.09 + 2.66° 10.07 +2.24°
t -16.625 -8.405 -11.280 -10.188
PE <0.001 <0.001 <0.001 <0.001

°P<0.05, SELATHILLIR. 5HT: 5127, SS: IR, NPY: 120K, CGRP: [ERMERERAK.

& 8 MARRRMNEER, n(%)

485 n B2 ke MR BRER
WE2LH 81 1(1.23) 1(1.23) 2(2.47) 4(4.94)
WA 81 0(0.00) 1(1.23) 1(1.23) 2(2.47)
Ve 0.173
PE 0.677

RN, NE S EREE TR, (R KEAEKE RIBS-CER®R, Hedtham. EAM A SR/ o
B ATV SO e, K B B TR B K iR TR IRV, AR TR RAIEL. 2. KIRETI
T, TRAFIAIE BT SRRl Nt B i sh, 98, DA BRI AR T AR S 2 41k

R AT R R P fR 15 B T, B AAT R ki

ST AR B, B P R T AL
T A RE DR TR L R, ﬁﬁ%ﬁ%éiﬁﬁﬁfﬁ&kﬁ J—

wﬂ%nﬁ@iﬁ% ’ %ﬁﬁﬁ%wﬁﬁ’ %ﬁ%ﬁﬁﬁfig o ERRI G B LR A AR O R AE T, K R R
i Ah, K i R R A R i B A 7 4 T A T k2D o - R _
s - o e BEAZEVD ORI A AT AT B 45E E sh )
BB W, (EHEE Bh R, SPHIA . Bl S AR (T B A R 5 2
I (R ik B R i sh it T i 2 RGP A oS, BT ,?”T S
e Y A T RS, HIIVIPRE, IR (coSSUpatl?n-liredo?mant irritable bowel syndrome, IBS-C)
S TR E S, S, dTT s OO DR,

SHT. SS. NPYIRL IKEIRITIE AT IE RAEIR  grpaspen

B, R IAE N T XS SRR AR ORI, TUBICGRPIN e g oot ot T iy B ER b 2K 1 5 BN B & B 0%
P, DAL, ALK o R RS 5 pirarims-COMOR, ARIIRIA ST HBGHT 885,
PRI o e RE S B, YT P M R 7K ST B - e 35 L,

AMTHRTHETT AR, BB IR, tAh, R RETIE LAk

SR, VRIT IR LA R B TG R 22 5, VRITE BTN M il iR s K s v P I b R VAT R
6 moWL S R AR X FRAL, RWBCATRIT nl ] AR 5 S S A T PR R,

IBS-CHE K, HzaVE.

4 5 HEUER BE2023-01/2024-03 52 ITIBS-CHE & 16247, LABE
S5 BRI, K B R A S AR FRYTIBS-CRCR. MU T RE S AR IR @ = 81). MEH @ = 81), X
WV, AT AR, AT A P e Bl AR T Ry, WA T K ol 8 il + 52 b
WFIKF, SEE M- LIS O, WA IAIE RS, B R LRERRALT R IEIARREIRVEAr . e BB, %
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JiE KT /KPS FI A K (interleukin, 1L)-18+ HRIRAE
[Al-F-a(tumor necrosis factor-o, TNF-o)« IL-23. [ B
BNE IN-IaH A CHRAR[S-F2 (o (serotonin, SHT)+ Il
NG IK (vasoactive intestinal peptide, VIP). A=A
#(somatostatin, SS). P, #MZEAKY (neuropeptide Y,
NPY). &40 ZAHCH: A Ik (calcitonin gene-related peptide,
CGRP)]. SRR K E k&

L2 A 30 92.59% T X 21 81.48%(P<0.05); M
SN (ERL. IR HEE REOT K T R IR 2
(P<0.05); WS XUEAT R « FUAT R AR = T R4, W
R FER B AR T 6 B2 (P<0.05); WLEZAHIL-18.
TNF-o. IL-23. VIP. SHT. SS. NPY. CGRPf& T
M, BahER. SPRETXIRAL(P<0.05); AR M AEZR
A LT 2 57 (P>0.05); MEEAIRYTJE6 moE K FAIK
FHHELL(P<0.05).

K i R PR I BV R BRI TIB S-CRUR Y, 1T
BASGEIEARRER, 181 18 5 A A5 T4 & B iR
K, s - 3R LA O, DRI I TE A RE SR, BRI
IBS-CH K%, HazeVm.
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Abstract

BACKGROUND

Neferine (NeF) inhibits hepatotoxic substance-induced
damage and inflammatory responses in various liver inju-
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ry models and shows potential against alcoholic liver inju-
ry (ALI), but its specific mechanisms and efficacy require
further in-depth research and validation.

AlM

To explore the effects of NeF on liver inflammation and
oxidative stress in ALI model mice, and to investigate the
underlying mechanisms.

METHODS

Forty-two mice were randomly divided into six groups,
with seven mice in each group: Blank control group (Con-
trol), NeF control group (NeF), ALI model group (Mod-
el), and low-, medium-, and high-dose NeF intervention
groups (Model + NeF-L, Model + NeF-M, and Model +
NeF-H, respectively). The ALI model was established using
a chronic-plus-binge ethanol feeding method. During the
16-day modeling period, mice in the low-, medium-, and
high-dose NeF intervention groups received intragastric
administration of 25, 50, and 100 mg/kg NeF, respectively.
Serum levels of alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and alkaline phosphatase (ALP)
were measured using a biochemical analyzer. Liver tissues
were subjected to HE staining and oil red O staining to
observe morphological changes. Additionally, biochemical
methods were used to determine the levels of triglycerides
(TG), malondialdehyde (MDA), advanced oxidation pro-
tein products (AOPP), superoxide dismutase (SOD), and
catalase (CAT) in liver tissues. ELISA was employed to de-
tect the levels of 4-hydroxynonenal (4-HNE), myeloperoxi-
dase (MPO), interleukin-1p (IL-1p), and tumor necrosis fac-
tor a. (TNF-o) in liver tissues. Finally, Western blot analysis
was conducted to evaluate the expression levels of nuclear
factor-kappaB (NF-kB), nuclear factor E2-related factor
(Nrf-2), and heme oxygenase-1 (HO-1) in liver tissues.

RESULTS
Compared with the model group, the NeF intervention
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groups exhibited significantly reduced levels of liver inju-
ry markers (AST, ALT, ALP, and TG) in serum, oxidative
stress markers (MDA, 4-HNE, and AOPP), and inflam-
matory markers (MPO, IL-1f, and TNF-a) in liver tissue,
while the activities of antioxidant enzymes (SOD and
CAT) were significantly increased. Histological analysis
revealed that NeF intervention improved alcohol-induced
liver injury, steatosis, and lipid accumulation. Western blot
analysis demonstrated that NeF intervention up-regulated
the expression of Nrf-2 and HO-1 and down-regulated the
expression of NF-kB in liver tissue compared to the model
group. All these results showed dose-dependent changes.

CONCLUSION

NeF ameliorates alcohol-induced liver injury through its
antioxidant and anti-inflammatory effects, and the un-
derlying mechanism may involve the enhancement of the
Nrf-2/HO-1 signaling pathway and the inhibition of the
NF-«B signaling pathway in liver tissue.

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

P fem(neferine, NeF)fE % AP AT AR A% AL AL o =T 45 AT
ARV R T ARG B K IR B, BB AT AR
4 (alcoholic liver injury, ALI)# 71, 12 5 BARAUH) Fo sk
RE RN I,

V=/:54
I NeFATALIEE A /)y RATIE K 2 Fo BAC S0 778
B H AU

%

Fa2 R D RIS Ho, HATR: TaxBa
(Control). NeFAfB2L(NF). ALI#A 2E(Model),
AR P &HAENeFFL(Model+NeF-L.
Model+NeF-M. Model+NeF-H). il i 2 14 45 4
BB R EMEALIEER . EALIZEEH N,
&y P S A ENeFF AR5 54 %25,
50. 100 mg/kg NeF# ¥, #4116 d. 4 %JE,
12 0 A AL 5 AT AL T e F P R R R K A A B
(alanine aminotransferase, ALT). X %R KRR LI
#% B (aspartate aminotransferase, AST)F= L A% BR B
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(alkaline phosphatase, ALP)#) &1, AT 2042 3k /THE %
EAMLLOF E VIR BT A F T, wok, LA
A E N AT 44 P H il = Bg(triglycerides, TG).
# —F(malondialdehyde, MDA). BLAARAAINE G &
#1(advanced oxidation protein products, AOPP)&-2 &
A2 A A AL B (superoxide dismutase, SOD)F»id £,
tL S B (catalase, CAT)#& 4, SHiB T ELISA KA AT
2048 W 4- % K LM B2 (4-hydroxynonenal, 4-HNE).
#iid A AL B (myeloperoxidase, MPO). &%
1B(interleukin-1p, 1L-1B)F=h¥ & 3758 B F o(tumor
necrosis factor o, TNF-o)7K-F. &, #| il Western blot
H M BT 4842 7 4% B Tk B(nuclear factor-kappaB, NF-
kB). # B -FE248% B -F2(nuclear factor E2-related
factor, Nrf-2)f=fn 21 % £.4-B-1(heme oxygenase-1,
HO-1)#) k.

ZR

LA aAR b, NeF-F e s R 64 do i P AF 3345 45 47
(AST. ALT. ALPATG). FF4LL ¥ 84 RAL R i AR
EHMDA. 4-HNEFAOPP)AZ X & #5A#(MPO.
IL-1p#=TNF-0)¥) 2 F AKX, M4 8AEH(SODA=CAT)
HPEN I B I, AR F AR BT, NeF-F 0877 4645
KEBAEE FORFHG . I Rl S R
LI A5 K . Western blotay#7 % 97, SAEA 2048k,
NeF-F:4 57 7T LA A2% P Nrf2AeHO- 169 &k 5
TFIANF-«xB A, bk 45 R 34 2 I SR B T AL,

=54

NeFid it L 8 AL Fe 4 K AR R BE B #5155 09 T 545,
H AR T AL L H 3 5% AT 20 22 P Nrf-2/HO-112 5 18 953
HPHINF-kBAZ 5 1854 H *%.

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

FREIR]: ArAak; TEAFMEIT AR ; AL K BOR; Nrf-
2/HO-1; NF-xB

PZDIRE: #7 b (neferine, NeF)E A — kA 2k 69 3 &
A F Ao KA, I VAR IE AR MR 4545 (alcoholic liver
injury, ALI) /s SRR 7 69 b An K I % g RAF AT
1B T NeF#y & TR LA, 15 E it —F R4 2L A A
T BB AR T A . KR ST 4562 B ik AR A
IRE R AT 5 AR, STl S ML AR R I 25K
B A FAHE, A A ALDIG R SR 35 5E K e,

STERSOR: &) 2L, XBRE. Beil@m SIS N SIS ER MG T
BSBVNSHHRD. BRENBIZRTE 2025; 33(5): 389-396
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0515
TPREHH < T (alcohol-associated liver disease, ALD) &
ABRYG N — AN EE ORI A JE A= ], o 1 i A 1
F BRI 2 M ALD#REE 1 B A s R i K &
R S SR A R AR v B AR I AT 4%, JRRTREIE—
A i i AN AT PR P A B PR A P e 5 — R A T
AU Rt AR LR, RAERALD S80S
T NEGHEE200 75, (5 EEREIET ABU4%, SN
SRR R A A AR ) R N Rz 1 RS
A, VAR EAT N BRI, HARI AR B
i, X AH1 RS 15 F 1 AL DB RS AH DG oi it B
AR5 T BRI R Y, b, RS R — g e
RAESA, AR SRIEETIAT , X A6 YT 3 BBk
. R IR N AR IR ALDRISREE RIS, (HX T2
2238 I A543 I R I Pl R AE R 25 LR gk R
PR, X R WA T 75 BT R B ALDIRYT 750,

TR P BT 45473 (alcoholic liver injury, AL IR N
JH R AR, B e ik, R 23 2 52 S A0 L
WA, 9 RS RN B AR R R 4T B Y
VR, HET AR RS SE R F--otumor necrosis factor-or,
TNF-o) Fll A4/ -1 B(interleukin-1p, TL-1B)2 4 140
IR0 A, K PR B NG S5 R S A B 7 T
WAt 2 S U I IERT A SO 280 2
M e b(neferine, NeF), — i MBESETE O BT
KR S e RS AE e, B i PiRk . WA I
i 2R BRI LA B I 3% B R A IO AR T e iR
AR BB F, NeFREB 0T LBt = Hlfy . D-
e FURE RN I 22 W S5 I 2314 40 o DA R s I PR v S5 R
FIE R A, S0 223 9RE A SR A0 MBI B TR
UL BTG, HEMINeF ] fE I EIPTALL
254, (B HAEALLI (A FH i ARAS BI50IE. PRIk, A7
B E P NeFEAG 15 T 00/ AL RIVE R, IR0t
B,

1 #RRT5E
1.1 A4

1.1.1 53X A NeF(4liE>99%, 175 PR0O98T)I E{Z
SEREAE IR BR A7) HES R0 & (55 RC0062)
AL OB (i 7l & (125 RCO067) [ LI 1% )
BE 2R PR A T it = (triglyceride, TG E A
(P55 A110-1-1)« A% (malondialdehyde, MDA)l
TERAE (TS5 A003-1-1). B IS 52 (17 (advanced
oxidation protein products, AOPP)JIZ 5l & (7% 5
H596). HEANAE AL (superoxide dismutase, SOD)l]
RAE TS A001-3-1) A3 S AL AUl (catalase, CAT)ill

(b1

5E
SE
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WA &R 5 A007-1-1) [ 7 5 AR PR 7L AT, 4-5%
FE TR (4-hydroxynonenal, 4-HNE)ELISARF I &(75 5
D751041)s IL-1B ELISARF & (725 D721017)F1TNF-o.
ELISARA & (T8 5: D721217) [ g4 TAY T
It A PR A B8 E Y (myeloperoxidase, MPO)
ELISARAIE(H S MB-3074A) [ VL7 B br 2E R}
Hif IR AF]; #ZIKFxB(nuclear factor-kB, NF-k B}k
(525 10745-1-AP). %K FE2HH5¢ K F2(nuclear factor
erythroid-derived factor 2-related factor, Nrf-2)piik(£8 5
16396-1-AP)FIfL 21 25 %8 A T~ 1 (hemeoxygenase-1, HO-1)
Pk 5: 66743-1-1g) H i =& AVHEARA R A F];
GAPDHFUA(H 5 CSB-MA00007 IM2m)FTHRPARiC —
ol 5 e R A TR TR A H].

1.1.2 %534 42 ASPFLIEMECSTBL/6J/N R (10-12
JE S, 20-22 @) [ <5 4T B il 24 i ks S e WU AF 7
[SCXK(#)2024-0003], 7% T Bt 55204 5, 1A% 5%
RN =24 C+4 C, BE50%-65%, N T
12 W12 WEHAE & 166 dif N BRI FRIN, /N B LA
W RTRL N EDRE, AR AITROK; FESNPIEARINT 25 5
FRRIE R E.

1.2 7 ik

1.2.1 oA ALLEAE: ShPSRIRIRAT 1R — AR
S YME BERLUE(IE 5 18 87 EERIF[2023]176) I 7 4%
WG (LI R A AR ) AT, 42 KRR
WLy Red, BT A 2% IR 4 (Control). NeFXJHaZH
(NeF). AL (Model), LLKAK. H. M ENeFT
FiiZH(Model+NeF-L. Model+NeF-M. Model+NeF-H). 1R
P SCRT %, R8T & SRS R I A LT
A BARERBOPIRINT: 1%, FrA /DRSS di%
Lieber-DeCarlifi fAx] HE R EL( BT 5 TP 4030C, FIilRH&
FEVARRHEA R A A)); b5, BRControlZHHINeFZ141, H
AR/ RS0 d455Z 55 5% A (¥ Lieber-DeCarlibn 17
WAL 5 TP 4030D, REERHEIETIRIEHS A IR
AT)). FEE16K, ALIBRIZE K &5 ENeF T4 7K
FIFHES g/ke), M Control 4 FINeFLHMILE TS5 AR FIK
9 g/kgZ LERIRG. ILAL, NeFL/EEEASLE AR (L 16K B
KI%E32100 mgkg NeF#EH; ik . mflENeF izl
Iy IRE25. 50, 100 mgkg NeFiEE, fH—X. &5
— RGP JG9 h, X/NEREATRRE, i ARHERR KR i,
B 5 St 22 SR AU FFUSCER IF2HL 24, R TH SR L (HERE
HE/MRHLEL).

1.2.2 oA el B4 B 30 A7 A ORI L iE
WAMC N AR E 3L F4 fi(alanine aminotransferase,
ALT), RARIREIEFEFE M (aspartate aminotransferase,
AST)FNH 485 2 B (alkaline phosphatase, ALP)i& 1.
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>

Visual Visual Visual

Visual Model+NeF-H

Visual

Visual

)

HE

OilRedO 6

1
ML O LA IR, NeF: fayf L.

1.2.3 45 3 &, WG ALV MR o, — 35 F T B
H A AL T Western blothG i, 53 #h— 7 F F2H 2122 4
R, K I 2H 2 e A S S, VIR (S umE), I
M) P s 2K, #) R, 2 THEG
MM LLOBE . e T M S LUB ¥ RIN, 143
BRI 9%, GEvT BEL SR VP o AU IR I 2L O G ()
THIAA.

1.2.4 AFeas A tcibm: RT3 )5, R R uiH
4, KA E FHLHTG. MDAMAOPPHI
i, LA SODRICATHIEE; [FIRF, RAELISATEAIIT
HLUF4-HNE. MPO. IL-1BFITNF-aff 7K.

1.2.5 Western blotte: JHFAIH 5K )5, T HRIPAZE
AR I A 5. B S, RS R AR AT
Western blotiEll. W& AR EN2PVDFE )G, Hi
PR AR A A AL AL 8, AL —
P NF-x BHUR(CTAEKE1:3000). Nrf23 iR (CCARKE
1:2000). HO-1#A&(LAEAZ 1:1000)H1GAPDHHLA(L
YEUFE1:8000), 4 CHFE LA, IRH, &R 3F6 G, IIA
HRPHRCH —Hi(TAFIRE 1:1000), %3555 & 60 min. FHK
BeE, RS ROGERR, F-E HImage IR ELL
H AR A A RIA &

Gt AR i H Graphpad Prism 9.03% {45 £ i3k
FTo0HT. BRI N IE £ i 2 (mean+ SD), 4H[A]3)
B LR L DR 3R 5 22 40 W7 JE IR SDASE 6. P<0.05
INB G 2R

2 B8
2.1 NeFaHB M- FALI RIFIELA LT A 070 A
MR ALEZ(E1A)EIR, ControlZH AINeFZH i AT G i

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

392

BYR/NEAFAEEVPERINISAARIZSHER. A: SAFIEAIGRIERIRNL B: SZHFIRASGRIERER @R, C: SARFIRHSUR

HAGEE; Model4H 1 AN £ LK IMPIEES, Rz 5
R A AR . mAENeF T4l (Model+NeF-L.
Mode+NeF-M. Model+NeF-H)fFFiF 25 F106 3 B 5
T Modeldl. Guit2=s#r(F1)7R W, SControl41AHLL,
ModelZH AT/ LE 23 T = (P<0.05), Tk H. miflE
NeFT-FZH [ T4 ELiModel 41 5. 2 F44I%(P<0.05). HE#L
L (E1B)4E 2R, ControlZLRINe FALHIATIF 414145
1% ModelZH i IR D) Fr rhoul 52 3] 03 55 1 JH-4 P < 3k
FEAR . IRBE K S AMM0IR- i, HFAH 403 Vo0 0 3 v 1%
HBZH(P<0.05, & 1). S5ModelZHAHEL, K. F. Fi7ENeF
TIA R LA B3 UG, FASBUL 7 SR
R(P<0.05, F1). A0 (E 1C)EIR, ModelH ¥ E
P W A7 LR K B T Bl A B K IR (G 4LO e (1, 5
Zrta), & W S EN e F T T4 g i A 5 I
TModelZH(P<0.05, #1). DL 455 2HLHENeFH 7&K
PR RN

2.2 NeFAB##FFALID RAT R Fe4r0%rm 5
ControlZHAHEE, ModelZHIfiEHALT. ASTHIALPIE LA
KAFHZIR TG &0 B3 51(P<0.05); S5 ModelZHAH
b, i . m7fENeF 4L & HALT. ASTHIALP
T E L H R R TG 835 B B PR 1K (P<0.05), H.2H
HINeF (155 B AR AP 2. 177 Control ZH FINeF2H A ) _F ik
TebrCH L 22 5. LR

2.3 NeF1 B A5 -F AL RATALL0F X dAreg Frm 5
ControlZHAH LY, ModelHHZHZHMPO. IL-1BFITNF-a
7K B 38 5 (P<0.05); S ModelZHAHEL, (K. . &
FIENeF FIRAFHLHFMPO.  IL-1BFITNF-afi7K-F1)
B 55 BRI (P<0.05), H 23 NeF 7 & s e . ifi
ControlZH FTNeFZH A (1) _ IR Te 7 TC B i 22 5. ILER3.
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x® 1 BENBRBFASLE. FERFUNMEDFISEEREIER(mean £ SD, n = 7)

A% FF/i&LL D BSEER (%)
Control4H 4.23+0.32 0.00+0.00 3.64+1.18
NeFZH 4.31+0.26 0.00+0.00 429 +1.31
ModelZH 5.54 +0.47° 5.83+0.62° 4754 +7.86°
Model+NeF-LZH 5.12 +0.35 3.42+0.58° 35.26 +6.75"
Model+NeF-MZ%8 4.64 £0.53° 2.56 +0.43° 24.32+5.62°
Model+NeF-HZH 4.37+0.33° 1.96 +0.35° 14.18 +3.76"

°P<0.01 vs Control4H; °P<0.05 vs Model4E. NeF: S17544.

R 2 BENEAIBEDALT, ASTAIALREIEUR AL PTGESEMER (mean + SD, 7 =7)

4R%5) [MFBALT(U/L) [MFBAST(U/L) [MFBALP(U/L) FF4R4RTG(mg/g BH)
ControlH 51.04+7.38 67.56 +7.89 88.45 + 18.58 2.36+0.36
NeFZH 58.05 + 9.54 59.82 +7.51 94.29+10.42 2.18+0.47
ModelZH 162.15 +24.32" 178.77 +24.38" 323.54 +57.37° 10.62 +1.84°
Model+NeF-L2H 121.35+13.61° 135.43 + 19.56° 245,53 + 46.24° 8.41+0.73°
Model+NeF-MZ%H 90.25+11.26° 106.73 + 15.35° 204.16 +21.39° 5.35 + 0.66°
Model+NeF-HZH 70.63 +9.04° 80.56 + 10.68° 145.86 + 23.14° 3.78+0.41°

°P<0.01 vs ControlZH; °P<0.05 vs ModelH. ALT: REMEEIEIAS; AST: KX SHE EIGHAS; ALP: THIERITAES; TG: ENH=FS; NeF: 1576

R 3 BLENGEVELDPMPO, IL-1BFITNF-alI7KFEEIEEE (mean £ SD, 7 = 7)

4851 MPO(mg/g Z28) IL-18(mg/g BB TNF-a(mg/g Z2E)
ControlZ8 52.15+9.89 536.78 + 75.64 4153+6.84
NeFZ8 46.47 +7.13 512.53 + 43.96 46.53 +8.76
ModelZH 395.69 + 52.38" 2475.89 + 314.56° 185.36 + 26.58°

Model+NeF-LZH
Model+NeF-MZH
Model+NeF-HZH8

243.66 + 47.52°
184.53 +29.78°
94.75 + 13.56°

1743.53 + 412.44°
1214.45 +273.19°
862.47 + 95.82°

144,18 +17.32°
105.71 +11.59°
74.64 +9.84°

P<0.01 vs Control#H; °P<0.05 vs ModelZH. NeF: 5/7¢46; MPO: BB ISV 1ES; IL-1p8: BN Z=1p; TNF-a: fUEBIAEHE S .

2.4 NeFxHB M FALLID T L0208 P BAL B 35 47 49
#vf1 5 Control4lAH L, Model4L 4143 MDA, 4-HNE
FIAOPPI /K-35 8 (B3 15 (P<0.05), TPLAMLEF(SOD
FICAT) % 1 B 5 B (P<0.05); HModel41AHEL, .
. EAFENeF TN H S MDA, 4-HNEFIAOPP
(7K P38 B FEAIR(P<0.05), HLEALEF(SODFICAT) G 14
B 553 15 (P<0.05), H LI N e F (1 71 s A i P 25 8. 1t
ControlZHFINeFZH i (1) FIRTEFR TG 2 7. W.3R4.

2.5 NeF* B FALLN SAF AL P Nrf-2. HO-14=
NF-«xB4A #9350 Western bloth&ll 4 B ER)EoR, 5
ControlZHAH Lt:, Model 4 4 21 N2 FTHO-1 (1) 8 7K ~F-
I FEAIK(P<0.05), TINF-kBZIE K- ] 23 51(P<0.05);
EModeld A1, K. H. &iflENeF 414+
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Nrf-2FHO-1 257K P25 B S 1 151 (P<0.05), TINF-xB#
BT E FIG(P<0.05), HL 23 H NeFIRI7 @At ik
JSZ. Tfii Control L FHINeF£H Hh 1) LI Fa s o A Wi 722 5.

3171E

NeF7EZ P H =15 5 123 B B s A R R I H 2
FIRE AR ER, HMLEI Kb A A E T
ALDRAIE ML B AR 98 0 B2 [ 1
EFAR LA AR RS ™%, 32 7RNeF nl B & ALDVEFE )
BRI, A 70 PR S 00/ BT IR A5 7
RIL, NeFREWS B & RIS HIIAST. ALT. ALPX
TG/KF-, R HIHAT st D REA 1 AN T i AR i 2%
BLARUE Thak, HIPUESE T NeF{EALTH R AR RN
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R 4 BLENGEEVALREMDA, 4-HNEFIAOPPEYKFE AR SODFICATIE L E mean + SD, n = 7)

285l MDA(hmol/g &H)  4-HNE(umol/g &H)  AOPP(hmol/g Z&H) SOD(U/g ZEH) CAT(U/g ZEB)
ControlZH 5.04+0.76 7.65+0.83 154.65 + 23.36 386.72 +56.12 58.61+9.54
NeFZH 5.23 +0.87 8.04 +0.51 148.78 +20.18 373.54 +40.86 51.47 +6.25
ModelZH 27.83 +4.62° 703.54 + 102.45° 935.42 +78.34° 78.64 +12.15 16.44 + 3.25°
Model+NeF-L£8 18.54 +2.38° 365.56 + 72.86° 602.51 + 83.68" 152.68 + 45.53" 25.17 +4.42°
Model+NeF-MZ 13.76 + 1.89° 151.13 +51.02° 429.68 +67.27° 259.75 + 83.56" 36.89 +6.23"
Model+NeF-HZ8 8.56 +1.16" 45.69 + 18.04° 293.28 +47.51° 397.56 + 78.64° 48.75 + 8.64°

P<0.01 vs ControlH; "P<0.05 vs ModelR. NeF: &/7¢40; MDA: IR_f%; 4-HNE: 4-R2REFIFHL; AOPP: B ERSE L BB, SOD: BRIV ES;
CAT: \I&IEEE.

A B
1.2 =
1.0 =
0.8 =
3@}
Nrf-2 K
e
T o6
i
0
HO-1 z 0.4 =1
£ 0.2 =
NF-xB !
0.0 =
GAPDH
C D
1.4 = 16 =
1.2 - 14 — a
12 o
1.0 = b
i ] i
E} X 10
W 0.8 = ;E
1? EE S - b
= b 5
T 0.6 - oz
© L 6 -
T b Z
0.4 = b
4 =
a
b
02 = 5
0.0 = 0 =
N v > ~
006 i < @Obe é‘/ Q/® B )Z\ i $ < @O& é‘/ (Q é‘/‘b
© X% Xez x% S \><% X€° x%
F e ¥ X & «ba\
» Q2° ¥ > & RS

2 BLR/INRRFALRDONA-2, HO-TFINF-xBZRIEIENTT. A: Western blotf il &4H/ NEFFZHAEN—2 . HO—1FINF-«BZFA; B—D: &ZH/N
FUIZHZAENTE-2 . HO—1FINF—«BFER FER KCEAIEEEE. mean £ SD, 2 = 7; 'P<0.01 vs ControlZH; °p<0.05 vs ModelZH. Nrf—2: WZRFE2fH
12, HO—1: MZLZE A —1; NF—«B: A F«B.

Roishidenge  WCJD | https:/ /www.wjgnet.com 394 2025-05-28 | Volume 33 | Issue5 |



B\, 5. EetiE i hRE NSRS BB SHY) SR

TEEA RO 7 TH, NeFidid f#ikMDA. 4-HNE
HAOPPZ I i AL =4, IF4& T+ SODMCATIE M, fg
T ERRBIHTEARE J7. XA AR B G
A BE S HEENI2/HO- 15 518 A <, Nrf2{E b b
PN B A% O S R 7, LSO T S HO-155 1T A AR
ML, BB N PTE LB INSODAMICAT, LA
PRAFAE PR G 52 S8 A B 5 PR 4 L 28 4034 0 T o i
AR BRI, A TR IINeFfg N2/
HO-15 51l %, 1X—id 252 3 hr b7 I/ AL
TEREAN, 878 T RIS =R s 7 =X

TEAE TR J7TH, NeFXMPOTEPEFIL-18. TNF-a
KPR E FH s 3R DA 23S P 4 2 A
PR T IR L. IR AN LI T B, X Pt 48 3N 5
NF-«B& 5@ B (130§ 25 VA OC. NF-«BAS 5@ B & Fh
K A7 5 1) A RE B ML ) AR i i 2 — 1 At 7 8
IR, FEALVN RAR FPINF- BIS 516 MR & 108, s T
NeFyay7 M TNF-«xBRIFRIA. [HAAFREIIZ, Nr2id
TGS NF-«x B 2 [ ] BEAALE RS B 4%, Nrf2 nf it 5%
GV AREIL A B S B IR 7 B B4 A NF-« BT, &
FRATEA-PUR R R 4. ARIT, — 3 B SE R 0T
BE— BT,

MEEAR B 2210 F FE SRR, NeF I XU % i 5k A
A HEEMNE. PRSI A1 AN B EESIENF«B,
AR PRI S R BRI, A 58aTT 2 R A
— BB RO, TN e Fid i 7] 1 5 py YR PP B8 2R
GUANAI R AEAS 546, ] fHe 5 R BH T AL D 3
HERE. IBAh, HO-15 S AU 38 T Hrédbae 77, AR
FEPIRBLT AN — R ARRAR 5 B AT LAY, (HiX
RN T 3t — B AG .

4 g

g5 b, UL ESSRBIZR N FIE A — M R it fL
FURIFCAR A, W] A AL/ SRR o i S8 A0 SRE B
Z. RE R FHER T NeF 2 EAR LS, 5718 —
AR ARV R E e VR S AT R T R] 45
B2 R R I GRS 5 1 R AR, B 454
B 2B T4, v HAE AL PR S 5558
FLA.

Cey—

load HE
I E=

A AH G BT (alcohol-associated liver disease, ALD)
ZBRE R A I A ). 3R AP AR R ALD £ 48,
TR O A s E PR I B0 T I AE. TR0 BN T R
RS B, o 55 FF AR B VR T SR,
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fai {f€if(neferine, NeF)EA P4 U A LRI TEH,
ol HL BT RS HE T45 £ (alcoholic liver injury, ALIE 71, H
PRHLE ST AR R A

El=
YoIENeF R 75 LA BLALII R, IR SEHL,

SERTE

FIALUVNER, FF45 TNeF Tl A A0 08 BV
FANeFXATALUN R0 A0 N A K 98 5 S L 1)
5200, FlWestern bloti 73t 41244 #% K Fk B(nuclear
factor-kappaB, NF-kB) A A% K FE24H ¢ Al F-2(nuclear
factor E2-related factor, Nrf-2)/ 4L 5 5 H-1(heme
oxygenase-1, HO-1)IE#{AH G I RIA.
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Abstract
BACKGROUND
Recent studies have found that the gut microbiota is close-
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ly related to human brain activity. Delirium is associated
with the intestinal microbiota and various inflammatory
factors that it secretes. In this study, the Mendelian ran-
domization (MR) method was used to clarify the causal
relationship between the two.

AlM

To investigate the causal relationship between the gut
microbiota and delirium through MR analysis, and to
analyze the mediating role of inflammatory factors in this
relationship.

METHODS

The study primarily used a two-sample MR approach,
utilizing genome-wide association study data to explore
the causal relationship between the gut microbiota and the
risk of delirium. Subsequently, mediation analysis using
the product method was conducted to examine the poten-
tial mediating role of inflammatory factors.

RESULTS

The results of MR analysis showed significant associations
between six types of gut microbiota and the risk of delir-
ium. The unknown genus (ID 1000001215) [odds ratio
(OR) =1.046, 95% confidence interval (CI): 1.007-1.086, P =
0.019], genus Erysipelatoclostridium (ID 11381) (OR = 1.472,
95%CI: 1.266-1.711, P = 7.85E-07), and genus Bifidobacte-
rium (ID 436) (OR = 1.043, 95%ClI: 1.001-1.088, P = 0.047)
were positively associated with delirium risk. Conversely,
the genus Tyzzerella3 (ID 11335) (OR = 0.938, 95%Cl: 0.914-
0.963, P = 2.09E-06), genus Faecalibacterium (ID 2057) (OR =
0918, 95%CI: 0.868-0.972, P = 0.003), and family Oxalo-
bacteraceae (ID 2966) (OR = 0.916, 95%ClI: 0.854-0.983, P =
0.015) were negatively associated with delirium risk. Me-
diation analysis indicated that interleukin-6 (IL-6) partially
mediated this relationship.
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CONCLUSION
Certain gut microbiota species are causally related to delir-
ium, and this relationship may be mediated through IL-6.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.
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(ID 1000001215)(OR = 1.046, 95%CI: 1.007-1.086, P =
0.019). Erysipelatoclostridium /%&(ID 11381)(OR = 1.472,
95%CI: 1.266-1.711, P = 7.85E-07)A=Bitidobacterium
J&(ID 436)(OR = 1.043, 95%CI: 1.001-1.088, 2 = 0.047)
51 RE 2 EMMK. Tyzzerella3 /& (ID 11335)
(OR = 0.938, 95%CI: 0.914-0.963, P = 2.09E-06).
Faecalibacterium (1D 2057)(OR = 0.918, 95%CI: 0.868-
0.972, P = 0.003)#=OxalobacteraceaeFH(ID 2966)(OR =
0.916, 95%CI: 0.854-0.983, P = 0.015) 515 K14 2 i
&, PASHI LR BT aF-6(interleukin-6, IL-6)
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VERE AR ML AN BB, A0 78R I AE R - 2 A
LG B B, S BO 2 ot AP R AT PR A2, #E T K
AR i B R A AR I IE Y S B LA R
TR LR, BIARAHEE . B AI EL B, HH198% 72
YU, il S 2 P 2 RORS 9 S I R AR R
JEB IR R,

Tl /R B4k (mendelian randomization, MR) & — 1
I F 10 A5 AR S Ay T R AR B SR PPl £ 5 PR 3R AR 2
B AR O R I 502, 25 0 s R I T AR TR 2R R 3R
A3 [ R SRAHEWT OS2, 32 w4 R B AT SEE. MRAJE
TR I TE S AE VDR S R /R St B B A AE AN
R0y ZURE ST R SR G RS, Rk, ATk i 1A
BE MR GRIN R, 1ERMRRER TR g RN %R, K
MR LK H A 3 AR I Tt R 5 16 2 A RE R 1R 5k
Z, ZAHE I — D AR O AR,

1 #ERSE

1.1 #H AT LA TE R E N R R R R, VB2
JRAR g, RRERFAE NI R R IEATMR T (B,
HEATMRIS T TR AR B DA 50005 /2 DA R 3R A %A (1)
TRBEWERFEMI; QTEEBAGSEEAFR
TEAERIG, (3) L HA & H il id R K R4 ).

1.2 7k B RIR: YT R 80 ok 5 3L
MiBioGen/if 5t 1) iz 18 T B 4 J5 DR 26 5C 1K 3 #r F
(genome-wide association study, GWAS)". 1%t 7T &
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1 Mendelian randomization DATRIEE. SNP: B R 2 A,

KEVAEZKM183404 2 5 (24151, 46 T
2L B 73 B, A 1318 /KF, 35MEK, 204
H K, 16K FIOAN TR, 18 % (8 35 1Y ot A%
B K JE T FinnGen R10™, Hrh 04 7337141 % &
B MI38856011%f [, 78 xF R I IR N HE. 20E
THIGWASEHE 7 N F A &-1(interleukin-1, TL-1)(Hf
M5 ebi-a-GCSTI0012004). IL-2(FF 5T 4 5 ebi-a-
GCST90019480). IL-4(fJfFi4i*5: prot-a-1532). IL-6(Hf
T ebi-a-GCST0012005). IL-8(W 5745 ebi-a-
GCST90011994). IL-10(fff 7t 5: prot-a-1464). TL-12(fff
F w5 prot-a-1468). IL-16(WF 545 prot-a-1479).
IL-18(WF A 405 ebi-a-GCST90012024) 1 i &g T4 5L 4]
“Fo(tumor pnecrosis factor o, TNF-o)(flf 5545 : ebi-a-
GCST004426). A7 11 BT A B #1/2 AAFF I £ 2
HERAL, PRI TE R 2 4G H i
THARRE: AT H RIS RS e R e
REE I B S AN AE R P, BIF A0SR R B0 e 44 1
()M T8 B FE I G WA SECE Hh it 5% -5 P i v A i L AT
SN FAZ R 2 &5 P (single nucleotide polymorphisms,
SNP), iEHP<5 X 10 [FISNP; (2)% FMR AT AR,
HASNPFGAH AR, LR & T HRAS S (instrumental
variables, IV)[AIAFELEZES A T4 (linkage disequilibrium,
LD), #5ELD £407490.001, 38,55 B 910000 kb; (3) A
IFi] — SN PTE Jigy 18 B i 2 RN 1/S 2 20 FL A AR R R S5 R [,
ZBR T B SCSNP; (4)iE I THEAE AR S T RASE. FEK
A5 A 20 F =beta’/se’, HAbetafllse 73 51l Ni%SNP L
B BESCEE ) [B1 )5 R AR HE R, FE<10/ISNPHE N2
55 T B AR IR, [FIHB 22 B S VR 4= K K YISNP.
MR Hr: AWFFR R 4338474014047, o
“TwosampleMR” €L T-MRZMIT, 18 FHBEALRLY 5
ZEIAUE(inverse variance weighted, IVW)/E k32 5577,
KA. MR-Egger[@la, OB A%, i s
AP ok S RFRNIGAE = Z AT 45 H, LAP<0.05FR 7~ A7
FERASGHE. R PIRE AR d Al R BENLATTVE, 455 A
B RN R R 2R, AR R 4 SR8 (AN A A
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PArp /AR BN B F R 3R, VB2 N4 RAZ BRI ROSIE, Bl
Ja SRR R AL T Hh A BN IORME, FI SRR 73 A 124G
B THE A RS IPIE II95% B AR IX (8], 4 SR B AE X )
AELAERO, TR B AR08 G

BEitEEACR Dy PP PR SRR VEAL 45 SR A T SEAE,
AW FCHAT T BURIE . ASHT FER I B (1 eave-one-
out) 46 LNV BE ARG FLEKIFEIR, AT TAil 5] SR O 45
RFENE, HARME R BE G225, MERYERL
JSEHEAMEA T B — IV R T A I AE P REAMR ST
TPV Z A& BAFAE 25, AR I Cochran’s
ORI, #P>0.05, WIZRBIATEAE R BT, [z WiAF
FEM, AW 5 R FIMR-EggeriZ RGNk 12 24k, Bl 2445
PRI 01 2 57 522 (P<0.05)If, RIHAFAE KT 2 201
R B K 2 R, B HIMR 2 805 75 M R EAE
(MR pleiotropy residual sum and outlier, MR-PRESSO) %
FEERTIO RS IE 2 R0E, 2 m R R A T HERf P,

2 BR

2.1 ERAHLEEXTHARX R BEWELAMR
I3 BT R B 6 A B T 5 1 2 XU AT RS OR &R (P<0.05),
UnknowngenusJ&(1D 1000001215)(OR = 1.046, 95%CI:
1.007-1.086, P = 0.019). ErysipelatoclostridiumJ&(1D
11381)(OR = 1.472, 95%CI: 1.266-1.711, P = 7.85E-07)
M Bifidobacterium)&(ID 436)(OR = 1.043, 95%CI: 1.001-
1.088, P = 0.047) 5152 NG INA K. Tyzzerella3J&(ID
11335)(OR = 0.938, 95%CI: 0.914-0.963, P = 2.09E-06)
FaecalibacteriumJ&(ID 2057)(OR = 0.918, 95%CI: 0.868-
0.972, P = 0.003)f10OxalobacteraceaeFHID 2966)(OR =
0.916, 95%CI: 0.854-0.983, P = 0.015) 5% KUK PRI
K(E2). UL EPESHFDRIZHI T 2 BRI IE, 45
FIIE BENMIKT

22 RERTHEZMRARXEZ 20l LRIER T
IL-1. IL-2. IL-4. IL-6. IL-8. IL-10. IL-12. IL-16.
IL-18FITNF-affF 5 e 5, DLE S AF e RAL &, 1T
PIFEARMRIMT. B 7025 F R A IL-6-5 V& 22 K AR UK %
I F%(OR = 0.578, 95%CI: 0.390-0.856, P = 0.006)(&3).
23 MERABALE X ERTHRARXZ KoMigxE
AR B REAE v B e A2 |, 70 i BLAE R 7 IL-1.
IL-2. IL-4. IL-6. IL-8. IL-10. IL-12. IL-16.
IL-18MTNF-aff N4 /A&, BEATPIFEAMR A,
WEFE 45 R s 6 F i E 5 RO R 7 3 BRR R
R OB B W EFSNPIIPME, LLP<IX 107K
FRAEGI N Z [FISNP, 45 R BxCoprococcusiJ&(ID
11301)(OR = 2.004, 95%CI: 1.061-3.785, P = 0.038).
Eubacteriumbhallijgroup J&(ID 11338)(OR = 2.080, 95%CI:
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Exposure Outcome Method N SNPs

genus.unknowngenus.id. 1000001215  delirium VW 299
genus.Tyzzerella3.id.11335 delirium VW 566

genus.Faecalibacterium.id.2057 delirium VW 388

OR(95%Cl) P value

S e 1.046(1.007-1.086) 0.019
- 0.938(0.914-0.963) 2.09E-06

[ 0.918(0.868-0.972) 0.003

genus.Erysipelatoclostridium.id. 11381 delirium MR Egger 359 i 1.472(1.266-1.711) 7.85E-07
genus.Bifidobacterium.id.436 delirium IVW 765 HH 1.043(1.001-1.088) 0.047
family.Oxalobacteraceae.id.2966 delirium VW 69 [ 0.916(0.854-0.983) 0.015
T T
0.5 1.0 1.5
2 6FPIER REABEROVARME. SNP: Ui Ll 2250k IVW: 805 28 Ik,
Exposure Outcome Method N SNPs OR(95%Cl) P value

CIL-1 delium W 5 = 1.043(0.966-1.127) 0.282
IL-2  deliium Wald raic 1 H——=———— 1.326(0.967-1.820) 0.080
IL-4  deliium VW 3 —— 1.019(0.853-1.218) 0.833
IL-6  deliium Waldratio 1 +—e=— 0.578(0.390-0.856) 0.006
IL-8  delium Waldratio 1 ~ +——e—rdt— 0.668(0.347-1.285) 0.227
IL-10  deliium Wald ratic 1 — 1.026(0.817-1.289) 0.824
IL-12  delium VW 2 —— 0.882(0.742-1.048) 0.152
IL-16  deliium VW 2 —_— 1.027(0.707-1.492) 0.889
IL-18  deliium VW 2 +— 1.070(0.921-1.244) 0.375
TNFa  deliium  IVW 10 — — 1.073(0.878-1.310) 0.491

I )
0.5 1.0 15

3 RAER T SIERRRAABVFRE. SNP: SEETR L ANE 1L 035 IVW: 05 2 IBUE.

Exposure Outcome Method N SNPs OR(95%Cl) P value

" orderErysipelotrichalesd 2148 IL-6 W a — T 0678(0.514-0894) 0.043
genus.ErysipelotrichaceaeUCG003.id. 11384 IL-6 VW 43 a4 0.818(0.679-0.985) 0.034
genus.Coprococcus1.id. 11301 IL-6 MR Egger 48 2.004(1.081-3.785) 0.038
genus..Eubacteriumhalliigroup.id. 11338 IL-6 MR Egger 46 2.080(1.039-4.185) 0.045
genus..Eubacteriumfissicatenagroup.id. 14373 IL-6 Weighted median 36 - 0.863(0.747-0.996) 0.044
family. Ruminococcaceae.id.2050 IL-6 MR Egger 32 +— 0.391(0.161-0.948) 0.046
family.Erysipelotrichaceae.id.2149 IL-6 IVW 47 - 0.819(0.676-0.994) 0.043
family.Enterobacteriaceae.id.3469 IL-6 VW 55 —— 1.242(1.052-1.466) 0.011

0?5 1.0 1?5

4 [HEEE SIL-6 AR KAREVRME. SNP: ALTHIR LM IVW: 72200802 IL: /2.

1.039-4.165, P = 0.045)fEnterobacteriaceaefH(ID 3469)
(OR = 1.242, 95%CTI: 1.052-1.466, P = 0.011)5IL-6 £ 1F
#H%. Erysipelotrichales H (ID 2148)(OR = 0.819, 95%CI:
0.676-0.994, P = 0.043). ErysipelotrichaceacUCGO03 &
(ID 11384)(OR = 0.818, 95%CI: 0.679-0.985, P = 0.034).
Eubacteriumfissicatenagroup&(1D 14373)(OR = 0.863,
95%CI: 0.747-0.996, P = 0.044). RuminococcaceaeF}
(ID 2050)(OR = 0.391, 95%CI: 0.161-0.948, P = 0.046)Fl
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Bifidobacterium|E(ID 436) BE 929.419 0.315 1001.651 0.000 0.034 0.075 8.327 0.711
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ErysipelotrichalesE(ID 2148) IL-6 35.886 0.832 36.969 0.827 0.019 0.304 18.330 0.341
ErysipelotrichaceaeUCGO03/Z(ID 11384) IL-6 42.000 0.427 42.681 0.442 -0.016 0.420 3.792 0.942
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Eubacteriumhalliigroup/E(ID 11338) IL-6 54.538 0.133 60.360 0.063 -0.045 0.036 3.788 0.901
Eubacteriumfissicatenagroup/g(ID 14373) IL-6 33.726 0.481 845,867 0.425 0.049 0.147 5.035 0.496
Ruminococcaceae®}(ID 2050) IL-6 21.774 0.862 24.592 0.786  0.041 0.104 4.882 0.499
Erysipelotrichaceae®}(ID 2149) IL-6 35.886 0.832 36.969 0.827 0.019 0.304 14.538 0.335
Enterobacteriaceae®(ID 3469) IL-6 5.7 0.372 56.028 0.399 -0.010 0.610 6.636 0.143

SNP: EEIRZASM, VW B HEIRE; IL: BN,

& 2 BNR-oEEETINER LN PEVPNER

OR(95%Cl)

[k N &5 ORI EE(%)
- BB AR B PR
. ) . 0.837 0.819 0.578 0.473
ErysipelotrichalesE(ID 2148) IL-6 BZ% 56.51
(0.786-0.89) (0.676-0.994) (0.390-0.856) (0.0004-0.2698)
ErysipelotrichaceaeUCGOO3/E L6 E= 0.923 0.818 0.578 0.473 _
(ID 11384) == (0.878-0.97) (0.679-0.985) (0.390-0.856) (0.0033-0.2671) ’
. ) N o 0.837 0.819 0.578 0.473
Erysipelotrichaceae®HID 2149) IL-6 1E% 56.51
(0.786-0.89) (0.676-0.994) (0.390-0.856) (0.0004-0.2698)
. < o 0.904 1.242 0.578 0.718
Enterobacteriaceae®H(ID 3469) IL-6 1B% 79.4
(0.859-0.952) (1.052-1.466) (0.390-0.856) (-0.2691%-0.0147)

IL: BT,

Erysipelotrichales H(ID 2148). ErysipelotrichaceacUCGO03
J&(ID 11384). Erysipelotrichaceae®H(ID 2149)F!
EnterobacteriaceaeFHID 3469)51E % AR A, IL-6
¥1 A28 53 11 H156.51%(OR = 0.473, 95%CI: 0.0004-
0.2698). 51.2%(OR = 0.473, 95%CI: 0.0033-0.2671)-
56.51%(OR = 0.473, 95%CI: 0.0004-0.2698). 79.4%(OR =
0.718, 95%CI: -0.2691 42-0.0147)(K2).
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Abstract

BACKGROUND

Good blood glucose control in patients with acute pan-
creatitis (AP) can reduce complications and mortality, but
there is currently a lack of effective and comprehensive

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

blood glucose management in AP patients.With the help
of evidence-based methods, this study summarizes the
best evidence on inpatient blood glucose management in
AP patients to provide reference for clinical blood glucose
management in AP patients.

AlM

To synthesize the best available evidence on inpatient
blood glucose management for patients with AP and
formulate a blood glucose management plan under the
guidance of the “Joanna Briggs Institute evidence-based
health care model”.

METHODS

With the help of 6S pyramid system, all literature related
to inpatient blood glucose management for patients with
AP was retrieved in relevant domestic and foreign data-
bases from the inception of the database to May 2023. Two
researchers who underwent evidence-based training con-
ducted literature quality evaluation according to relevant
literature quality evaluation standards, and extracted and
summarized the relevant evidence.

RESULTS

A total of 8 articles were included, including 2 guidelines,
1 systematic review, and 5 expert consensus. Finally, 31
pieces of best evidence in ten aspects were summarized,
including team formation, blood glucose related defini-
tions and thresholds, evaluation and treatment, blood glu-
cose control goals, blood glucose monitoring, medication
management, hypoglycemia identification, hypoglycemia
management, hyperglycemia management, and discharge
guidance.

CONCLUSION

This study synthesizes the best evidence on inpatient
blood glucose management for patients with AP, for-
mulates an intervention plan for inpatient blood glucose

2025-05-28 | Volume 33 | Issue5 |



management, and provides a scientific, standardized,
and feasible blood glucose management model in order
to reduce the incidence of adverse blood glucose events
during hospitalization, shorten the hospitalization time of
patients, and reduce complications and mortality.
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BEE (R BNV B) TR E I A I R 7.
L4 GEHE AT A TP CRPIRREIEN (R IERE T
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1.6 PEHE B 253 A2 2 TN BE S X AN SCHRBEATAIE
PEPRE, VEUIUESE ) AL 5 2, FER R BURIE S 2R 47
I3, HIERA — B IG DU XU U i ok, A
I3 BN 5 B S8 PR TR AN [ R F R4S S5 18 v R,
AW FCITEAE NSRS IEUESE 58, = &R
Mg, ol K BB SR 6.

R ZEA BRI (DAHIR 38, Fik WA AR E &
It RIEWA BANE, IR HEICRE I, R IR R
B, A R . IR BRI, NS5 RKE
WK PE AR SR G 26 By QLR H, TR JFIRR
15 G)MER5 32 G ¢ BA S5 R i R SEBR 1 HEASAH
FFE DL REREG 2% B SCERRIE . KRR SCER
HM . SRR VPN SR B SR U T E PR

EH.

2 HR
2.1 ANk e — At oL JLgNSHE ik, BLFEHERI2

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

406

WA GG k@ = 536):
FREEID SRR A @ = 26).
HERN@E = 72) T77E0ERE
(n = 40), 4@ = 44). PubMed
(7 =267), Web of Science(@ = 19).
EMBASE(@n = 16), Cochrane Library
(2 = 17), UpToDate(n = 17).
Hr R 2 W @ = 18)

|

PR ik = 359) |

‘iﬁﬁ%kiﬁm=mm‘

[ElSehRdl . i SHERR k@ = 106)

|

\m%@mAxmw=%>\

e

‘%ﬁQYE%AXﬁmza‘

{Eﬁﬁiﬁmﬁiﬁmza&‘

B 1 XEfmEnEs.

R RGNS BEILIRSHE, BARRE LN, STk
TH R WAL

22 XA Z M LR

22.1 F&E R A AN 2EIE, H24 e
PN TR, SR HELb 1 2 E TR SR 45 S
2.

2.2.2 ZAFM R0 A AL 1R RAVT
Hr, RGN RIE T PubMed3di E, & HAN
“R”, BRI EGE R, BA T E R, #ETIN,
W33,

223 F R ARG RN AR YNMST T RKILR
43 S5 T o B A AT Pubme dBUHE i, 42 8K R IE

IBIEE TAE CRAEE Ot BRI VAN AR HE, BT 2% H 3
“R7, kA,

224 EFEIL R S RILIASR SCHR, BFETRR2R . &R
G U . BRILHSH, A LSS B aEA @B,
AR 8 R A, VPAG S AR, () H AR, (M
I, 2, AR IURE R0, (R URE AR R, ey IR A 3,
W S AT 31 5 BT, WS,

3 e

3.1 KRR E Tk Ao dt 0 AP AL RN WL G &
JEPI L —, RERVEE N AR 2 934-80 N BELO ST A
T4, (R E AR SE % [H15) 2154 FTHEHAY, APHZ)
50% ¥ &3 AT A MU T R I, s T A 25
i) £ I OB R VR T, R R R IR R L, 7 A
BEFIR MBS S5 AN R, AR, APAI AR

2025-05-28 | Volume 33 | Issue5 |



elk, 5. RMRIREEE ERMREIREREIHERLS

® 1 AN —RIE!

YANSTHR IHERIR LR HREH/AS RREFH
LIPS RRRR SRR = XA ERHIR SIEEEEFABIEFETEES ™ 2017
[FRERNF R yn)] SRR BEFAMESEERNERHR 2018
i:iggggggggigﬁﬂ' 50 ER34R PEERESMESEERAR" 2017
MEPIBRS SRRRTIEEE S XA EFHR  ERRASIESSIERIERS YA R 2019
Paka%s"® PubMed REUN TBESEETARIESE" 2018
EERRBIDS PubMed (e FEBTEIRIRIRY: FERAESInE, 2021™ 2021
EEERENS PubMed 5 American I?iabetes ‘Ass.ociation. Stan{:ﬂ:rds of P
medical care in diabetes—2012
WuF" PubMed EHHR BEERSMEEEERLRY 2022

& 2 YAAISEEAYAGREE 1 %9

SRESTHVANT ERIENE VHIL =60%0 =>30%
AT B T—— IEFAZTBVENT SREEVERIE IERmREVAIT =60%W =30%N

14(%) (%) 14(%) B B
ZREREHEY 85.71 61.90 69.64 78.57 75.00 92.86 6 6
EBBERFDHE™ 86.11 80.56 77.08 72.22 79.17 79.17 6 6

® 3 WARGENIRETN

WS —
1 BRI R S AHiaa

2 TRBI NI RBIE

3 RANRREIBES6Y

4 PR ERBRSI6Y

5 RN RETNITE RS

6 REM2H2BU SR BT ARAEETN

7 RIS AR R

8 ROISHFRO R REBY

0 REWTLNRRIREH TS

10 RETERELUBIVZE T WEERR QSRR S B
11 WS BH— SRR R RS RS

fD FOD D A AD D AD WD FO D AD

x4 MAEZREN. HiRIBI, 2016

BOEEEE BFANND CEERE SHERIASDE ASEEE
SR SAEMEF BEEE7 SDESE SEOEEIE DESES
BTEHES™  SRERY  HRERY  PHSHRY R

1 EEBEERE S MBI IOR? = = 2 2 2
2 MEEBRETZTEEHINER? = = = = =
3 BRI S BMFTFABFEE A BRIZSIPIL? = = = 2 2
AFROECEERET AR MENRAR _ _ _ _ _
BEEGBIEN? = = = = =
5 EB5E THEBIENIIRE? = = = 2 2
6 FHE AR SMUET I 2 BEFR—HEH 59 = = = 2 =

Baishidenge  WCJD | https:/ /www.wjgnet.com 407 2025-05-28 | Volume 33 | Issue5 |



ele, & RMRIREEESERIREEREREHERLS

x5 mERRLESEMREEENSEIEHERASREFR

X o £ HEE
£ EHERS p—
1 [FPREENIESIED M ZERN BN TS NEE 5b B
R 2 AAREEEEREN. L. BREER. B0 NRLSINE, SESa—is"” 5b A
3 EIWHEINRR, FRREIEERRR R e S SARIBIIE N LB RERS R R85 - A
A FISAG RIS
s 4 m@x@%ﬁ: {EI¥ESHNE SIIFESAERIE: [MyE/)\F3.9 mmoKL; FEERIsE: 15\
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TSN BEE. FANEK. OlfhABIRPEBENLEI SIS DTSRRIz
7 ERENIIFE>7.8 mmol/L, HLUMFEIDIIERAR, k2 D24-48 h, B==EEMMFE>7.8 mmol/L, I
EEMAE>10.0 mmol/L, FBLRIMETHUAT . HOHEBE BSBZREN. BREFMULEINE
FEHSIELETS, EENmaSHBEERIENMEIR, Z/D24-48 h, WEIINERES T 5b A
7.8 mmol/L, N80 TN, H PRI TIves. W EERRAEE N E Sz RE
MM#E>7.8 mmol/LIBYERREE, NSRBRAZTE B & EKE
8 (NIIfESBAZ, RSEHAAPEHEESINAEAR, BHE IIES): RIENERIMFE7.8- b A
10.0 mmol/L, EF2 hIM¥ESFENINIE7.8-13.9 mmol/L"™"
9 IERHB+URMEA/NR NINRSE/MRDER: IENERIINNES.1-7.8 mmol/L, 52 hilfE b A
SKREAITHE7.8—10.0 mmol/L"™
10 E%ﬁﬁ@%ﬂz‘:iﬁ%ﬁiﬁﬁ%? IS NERININE7.8-10.0 mmol/L, Ef52 hIIEFENIIIESR - A
Vi _ 7.8-13.9 mmol/L"®
k2l St 11 BRSNS+ ORREEER/EE1-2RR MR R: =EAERIINESRG.1-7.8 mmol/ 5 A
L, BF2 hINfESFENIIINET.8—10.0 mmol/L"™
12 BRSNS+ EBEZRE NGRS R/AFIRETRD R TEXNEAINFE7.8-10.0 mmol/L, - A
B52 hINESRENIIHE7.8-13.9 mmol/L"™
13 BV SAPEE BV EFRINE K 4S5 7£7.8-10.0 mmol/L; 24SAPEZHINIHERIT10.0 mmol/LET, 5 A
BN BRBET"
14 WIEBREEE, WIERIE. —SaMFEfERIIE. WEAREE, §4-6 hioll1 RIIFE;
WREBE/AF AT AN TR ROVES, M1-2 hHEN1 RI¥E; WO FARTIRBIGR - n
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Abstract

BACKGROUND

The optimal technique for gastrostomy in patients with
impaired oral intake remains controversial. While surgical
gastrostomy has become less common in clinical practice,
percutaneous endoscopic gastrostomy (PEG) and percuta-
neous radiologic gastrostomy (PRG) have emerged as the
predominant techniques.

AlM
To systematically evaluate the clinical efficacy of PEG vs
PRG.

METHODS

A comprehensive literature search was conducted in
PubMed, Embase, Cochrane Library, CBM, CNKI, Wan-
fang, and VIP databases up to December 2024. Compar-
ative clinical studies on PEG and PRG were included.
Data extraction and quality assessment were performed,
followed by Meta-analysis using RevMan 5.3 software.

RESULTS

Sixteen studies involving 2770 patients were included. Sig-
nificant differences were observed in tube placement suc-
cess rate (95% confidence interval [CI]: 0.01-0.12, P < 0.05),
tube obstruction/stricture (95%CI: 0.23-0.50, P < 0.05), and
30-day mortality (95%ClL: 0.42-0.95, P < 0.05), favoring PRG

2025-05-28 | Volume 33 | Issue5 |
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for procedural success and PEG for reduced tube-related
complications and mortality. No statistical differences
were found in stoma infection (95%CI: 0.53-1.10, P > 0.05),
pain (95%CI: 0.40-1.32, P > 0.05), or peritonitis (95%Cl:
0.36-3.94, P > 0.05).

CONCLUSION

The PRG group demonstrated superior catheterization
success rates compared to the PEG group. However, the
PEG group exhibited lower incidences of postoperative
fistula obstruction/stenosis and lower 30-day postopera-
tive mortality rates. No statistically significant differences
were observed between the two groups in terms of stoma
infection, pain, or peritonitis.

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

HR ER Fetrasay BT HAE S (year) 1ESUM/F) LERIBIR
Wollman and 114 b5 71/43
United States  Retrospective PEG; PRG DODE®
D'Agostinol8], 1997 P 68 54 38/30
o N A 19 65 14/5
Bazarah et a/”, 2001  Saudi Arabia  Retrospective PEG; PRG
88 51 16/17
56 65 43/13
Neeff et a/'®, 2003 New Zealand  Retrospective PEG; PRG @®
18 66 13/5
177 68+ 156 100/77
Silas et a/'", 2005 United States  Retrospective PEG; PRG 23
p 193 63+ 14 114/79 @3
30 65.7+10.3
Desport et a/'?, 2005 France Prospective PEG; PRG Not described
20 66.1+9.7
44
Eze et a/'®, 2006 United Kingdom Retrospective PEG; PRG - Not described Not described
Maclean et a/"", A A 268 51+21 115/165
United States  Retrospective PEG; PRG Q)
2007 110 57+19 74/36
30 b5+ 21 19/11
Galaski et a/™, 2009 Canada Retrospective PEG; PRG D6)
40 65+19 31/9
" o , 233 61.6 146/87
Leeds et a/'®, 2009  United Kingdom  Prospective PEG; PRG ®
170 62.8 119/51
La Nauze et a/"”, 80 61 53/27
Australia Retrospective PEG; PRG @a5®
2012 b 97 61 69/28 @a®
" A A 57 61.7 A
Allen et a'®, 2012 United States  Retrospective PEG; PRG 51 612 Not described D®
McAllister et a'?, 21
S United Kingdom Retrospective PEG; PRG - Not described Not described
' T : ) 85 65 :
Vidhya et a/*”, 2018 Australia Retrospective PEG; PRG 5 64 Not described 2@35®
324 66.7+14.8 234/90
Park et a/*", 2018 Korea Retrospective PEG; PRG @8
94 66.2+13.3 58/36
Sundbom et a/??, 51 51 28/23
Sweden Prospective PEG; PRG
2023 . 55 56 30/25 o0
38 67.1+7.7 19/19
Du et a/*, 2023 China Retrospective ~ PEG; PRG D23@
b 38 65.6+8.2 2117 D2e@
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108 114 68
228

175 189

51 B7.7%
33 B1%
38 16.6%
68 9.6%

190 100.0%

Heterogeneity: Chi*= 251, df=3{(P=0.47), F=0%
Testfor overall effect Z=5.17 (P < 0.00001)

2 MEEERINELRNFRME. PEG: LR NEHIEAR; PRG: XAEICTS |5 FAR 570 R
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PEG PRG Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Amy 2008 230 2 40 25% 1.36[0.18,10.23]
Du 2023 6 38 5 38 B.5%  1.24[0.34, 4.46] S —
La Mauce 2012 11 80 13 97 157%  1.03[0.43, 2.44] —r
Maclean 2007 12 268 5 110 10.5%  0.98[0.34, 2.86] . B
Neeff 2003 2 5B 1 18 23%  0.63[0.05 7.38]
Park 2018 18 324 2 94 45% 2.71[0.62,11.88] T
Silas 2005 7177 24 193 341% 029012, 0.69] —
Sundbom 2023 n& 5 &5 BA%  0.09[0.00, 165 *
Vidhya 2018 9 85 7 52 120% 0.76[0.27,2.18] —
Wallman 1397 4 114 2 68 37% 1.20[0.21,6.73) S M—
Total (95% CI) 1223 765 100.0%  0.76 [0.53, 1.10] L 4
Total events 71 66
Heterogeneity: Chi*= 11.50, df= 9 (P = 0.24); IF= 22% ; = = 1
Testfor overall effect Z=1.47 (P=0.14) 0.01 0.1 1 10 100
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PEG PRG Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Desport 2005 3 30 8 20 342%  017[0.04,074 —

Du 2023 0 38 1 38 59% 0.32[0.01,822

La Nauce 2012 5 80 5 97 16.8%  1.23[0.34,4.40) —

Park 2018 7324 0 84 30% 4.46(0.25 78.89]

Silas 2005 7177 9 193 327%  0.84[0.31,2.31] —

Sundbom 2023 15 2 55 75% 053[0.05 6.03

Total (95% Cl) 700 497 100.0%  0.73[0.40, 1.32] -

Total events 23 25

Heterogeneity Chi*= 6.32, df= 5 (P = 0.28); F= 21% I f f i

Testfor overall effect Z=1.03 (P = 0.30) 0.01 0.1 1 10 100
PEG PRG
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PEG PRG Odds ratio 0Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Bazarah 2001 1 19 0 33 6.9% 543[021,140.18] g
La Mauce 2012 0 80 1 97 27T1% 0.40[0.02, 9.94] bl
Mrcs 2006 0 44 9 15 0.0% 0.01 [0.00,0.15)
Neeff 2003 2 56 1 18 29.3% 0.63 [0.05, 7.38] &
Vidhya 2018 2 85 1 52 243% 1.23[0.11,13.90) "
Wollman 1997 1 114 0 68 124% 1.81[0.07 45.07)

Total (95% Cl) 354 268 100.0% 1.19 [0.36, 3.94]
Total events 6 3

Heterogeneity: Chi*= 1.60, df= 4 (P = 0.81); F= 0% ; . t . {
Testfor overall effect: Z= 0.28 (P = 0.78) 0.01 0.1 1 10 100
PEG PRG
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PEG PRG Odds ratio 0Odds ratio

Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI

Allen 2012 4 57 5] 51 9.9% 0.57[0.15,213] -

Bazarah 2001 2 19 0 33 05% 957[0.44,21054] >

Desport 2005 4 30 2 20 3.5% 1.381[0.23,8.39] - 1

Leeds 2009 25 233 26 170 452% 0.67 [0.37,1.20] —

McAllister 2013 0 21 0 89 Not estimable

Mrcs 2006 1 44 5 15 123% 0.05[0.00,0.44)

Sundbom 2023 1 51 8 55 127% 0.12[0.01,0.98]

Vidhya 2018 4 85 4 52 8.0% 0.59[0.14, 2.48] - 1

Waollman 1997 9 114 4 63 7.8% 1.37[0.41, 4.64] - 1

Total (95% Cl) 654 553 100.0% 0.63[0.42,0.95] L

Total events 50 55

Heterogeneity: Chi*=12.89, df= 7 (P= 0.07); F= 46% ; t t i

Testfor overall effect Z= 2.24 (P= 0.03) 0.01 0.1 1 10 100
PEG PRG :

12 PI4E30 AT RLLRBVARME. PEG: LR NHIHEHEA; PRG: XLEICTS |5 AR 7RI H AR

KA B PRES T AL, PRGECAR VAL EAEX O G 5™ S ROAE. DSAZE MK C-arm CTH|
LEMG 2. DSAEMIKEC-arm CTS| 7 &FECTS|  Fltbe © LR rkmA 2, (L IRPR I N2 4. 42
S XEGEMG FREBOVER AT E, TER AR FECTHIEN TR0 2 AL AT B 5 8 Bl 28 i ¢
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Abstract

BACKGROUND

Biliary anastomotic stenosis is a common complication af-
ter liver transplantation, seriously affecting the prognosis
of patients.

CASE SUMMARY

In three patients with difficult endoscopic retrograde
cholangiopancreatography (ERCP) intubation caused by
middle and high bile duct stenosis or severe bile duct ste-
nosis, successful treatment with percutaneous transhepatic
insertion of guide wire combined with ERCP (realignment
technique) was achieved. After the failure of ERCP treat-
ment, the guide wire was inserted through percutaneous
transhepatic cholangial drainage (PTCD) and successfully
passed through the stenosis area. Subsequently, ERCP was
combined to complete stent implantation.

CONCLUSION
The realignment technique can significantly improve the
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success rate of ERCP stent placement in middle and high
bile duct stenosis or severe bile duct stenosis, and reduce
the incidence of secondary pancreatitis and the risk of
bleeding and infection, thus improving the quality of life
of patients. Therefore, the realignment technique should
be widely promoted and applied in clinical practice as
an alternative treatment for middle and high bile duct
stenosis or severe bile duct stenosis after liver transplan-
tation.

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

R oy B ik E RITBAASE F IS, P EHh
EBHTE.

O

TP R LT REREE S ERE FH
N 455 AT R 26 % % R(endoscopic retrograde
cholangiopancreatography, ERCP)46 & B %64 B4,
ALIRE T3V RN ERETF R ENF LKL
ERCP(& IR H AK) R 8 97 69954 . ERCP& I & MU,
183 Z BT F & A2i8 5] % AR (percutaneous transhepatic
cholangial drainage, PTCD)E A\ 225t 7y F Ak &
X 3%, BHAERCPEAR X REN.

21

SIPH AR R ER G T SN2 E e F R E = E R
EFERCPEN X R M) &, ARG LRI KR A &
B f, BRPEFNE, R EBEAERT. AM, &
WP AR B AE AT ALAR G T A8 ik F R E =
TREGNBRET T E, EBRERT 2T fo
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BODRE: A THBE F &2 d ik E Xes = E
R FE 5§ N B AT 2% % K (endoscopic retrograde
cholangiopancreatography, ERCP)46 /& B 4 9 B4, KA
2K I F R ENFLBEASERCP(AITHK), it B E 4%
& R AL Ik E R A2 E Ik FERCPEN LR R,
&, BARMRE KA AR, Bk, 2 IR AL R 5E &P
JTRAET AR,
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N W& AR A AR RS AR 5 B 9 i W T RAE 2
—, e P BT30S RS T B R K. Rt 7T
Giit, RN T4%-9%2 0N, HAr, S ngEy) &
PR A8 BRVE T 07 ¥ 2 B ALRE IR 97 1t 9 B 04T JR IE A
&5 AR (endoscopic retrograde cholangiopancreatography,
ERCP). &4 2 flJHE 51 i A (percutaneous
transhepatic cholangial drainage, PTCD)LA Kz S RFF- A, 1
HHERCPHE V2N I IR TR YT 77 5. SRT, T4 o
e (oL I e 7 BUIEAE SR AR AR L BN ™ HL ) 3, ERCP
A T RETJCIRIUR A I B A Bz, RN 1 7 A S
R A B PARS:. BEIS, AR N PTCDHOAR, I iAT 7
AN T L2 A X I, R 2 ME AR, T T
SKHIERCPHEE, P IHAE PR A Il (1), (HZ BRI
RERHIIEAT 2. AL B FEARIE3HIER CPHE RIRAL
DR ywtl, VEAER RS R A F R BN LGS
ERCP(HI TS A) I AR A J5 IHE PR 8 (12

1 RGBT
1.1 295 Wil B3, otk 485, TN “Re s L DhRe
FH2wk” T2024-10-08 A\ Fi.

at2: B, 2otk 502, PR« KRk R W iR 1
moA” 12024-08-26 \Bx.

ats3: R, ik, 155, IR “ R IR SR BE 441 mo
R” NPB.
1.2 Aomx B B2 wkilT FREEAE A R BT ThRg
S, A NS E M (alanine transaminase, ALT)119 U/L, &
KR IR B (aspartate transaminase, AST)120 U/L, g%
T PR (alkaline phosphatase, ALP)338 U/L, 2% k4% F4 T
(gamma-glutamyl transferase, GGT)205 U/L, S JHZT %20.6
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1 FFRREARGREEMSOMARLIS HEERE. A: ERCPILEER,; B: MRBIIHE &R, C: KR ANTZHIS22E A, D: ERCPE A
JENE S . ERCP: N TR s A.

mmol/L, EIZIHL E13.9 mmol/LAEH R, TR
Jk. DUBEE Yy, Tolm. EAK, Jvskit—Bi2ia, 11120
“IFThEESEE " WAL e, B K],
R IHRIEH, R E TG AR, K/ IME TCRFIE.

W2 B moRHT KT RS AR G A W & B AE
ANBEENSCHIRYT, AJa UK A B W B,
Bk DUl e f/ME R v, BT DIRER: ALT 69.8 UL,
AST 48.8U/L, ALP 412.9 U/L, GGT 345.5 U/L, S HA R
235.25 mmol/L, ELfHZT %140.58 mmol/L. JysRit—3
2R, 112 “HRBMEA G RIEY) & D8k R HE
R7WNEERL R, BENE . R, . IR
AT, A E G R AR A, KA TCAFE.

F3: B moAR AT H I R R S IR B e, A

AME R, 2 RTGE S, & D)6ER: ALT 371.0 U/L,
AST 256.1 U/L, ALP 332.7 U/L, GGT 143.0 U/L, i HZ[ 2
107.54 mmol/L, EL4AHZL %69.54 mmol/L. AsKidt—14
1A, 112 “ PR MEA E IHIEY) & D8 A% JF R IR 567
INFEL. AR, B RS, A RN,
P E oI AR, KA TR,
1.3 BRAE % M1 B < LB 4 5 PR AR
W17 T-2024-02-01/EAS Bt B L4552 [R P e A 48 ML i AV T
FEREA, AR IR BH A i) & 7 2. FARPIIS
700 min, JGAT 148 min, SEFEMR]. 55 F2024-03-20)F]
HBE.

Jpf512: 2023-10-18[K “1&hnavEff s . Ji
RV P F R K 1 B G e M I 5% S AR AL FEAR Bt 2
AN I RS A G S SR R AR AR, AR AR
FHREAE G AR sty 45 77 3, FARTSFER], Site420
min, JGHHH35 min. BEARFRE REF, T-2024-12-04)i
FIHBE. 2024-07-10, 3 R FRAE G IS VI& D88
NG, FAEAR B BRI BN SCSE.

Tth3: 2024-04-071K “H-EELEN0IE ” FEARE RS
WA KA A HERT IR AR, A SR FH R o) R i ity
W77 1. AR FYEF], SNK435 min. BHERGERE
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RAF, F2024-05-2 1] H .

1.4 AMAF Aok F1-3: AT IR EE, KIS
JEAE s, TN s, TR PRI . R A
TAEEBR S AL B2

1.5 &4 1 B, ERGERT BRIHPETFARRER, &
DL AERE K K, AR E RS, R WG slk. IEE
T, EMTCHEIER . bR, FEE R A fh &, B
Jo R A i B, SRS h 1k od i B . BAPS  R LS

T2 Rk, USRSy, MR IR, IESPE, IS
AT DLRRIBPE T AR IR, oA WL R i ith 7k, oK WL AL g
B, A IWIIES. R, 4 A R, 2
RIS SOk, R T Al B, TEER T Al 2, A%
PR Y. AN AR L

T3 Rk DPUBEEE Gy, MR IR, EFE, g
A DLRRIBPE T ARREIR, R W RE R Kt 7k, oK W, B AL
B, AR WIIEEN. R, &SI R R Rk
I, JHERRE D Rk S, R N Ak S, GRS Sl 1tk
FFAE. Jns s oK L
1.6 £ E K1 2024-09-25F Lfg: ALT 119 U/L,
AST 120 U/L, ALP 338 U/L, GGT 205 U/L, A H£T320.6
mmol/L, EL#ZHLT £ 13.9 mmol/L. 2024-10-08 T Zhfg: ALT
68.4 U/L, AST 83.1 U/L, ALP 344.2 U/L, GGT 200.8 U/L,
AL 221,61 mmol/L, HHZIHZ 2 11.61 mmol/L.

12 JFIhRE: ALT 69.8 U/L, AST 48.8 U/L, ALP
412.9 U/L, GGT 345.5 U/L, & IHZ1.25235.25 mmol/L, ELF%
JIHZT£:140.58 mmol/L.

Jpfs3: AFZhRE: ALT 371.0 U/L, AST 256.1 U/L, ALP
332.7 U/L, GGT 143.0 U/L, S HHZ12107.54 mmol/L, B
HZT £:69.54 mmol/L.

17 A S Wil TR AR IR B (magnetic
resonance cholangiopancreatography, MRCP)f 2, & IJH
EWIE R, I EEITITR. k.

Joafsi2: FIFAEMRCPAS AT, 45 5 WoR I P IRES 5k, IH

BEWVIA DA TR AN, & e,
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53 JEE i

&

, BORIEE WG Db ] L — 2k

2 DU
2.1 611423 FIRSAEA A IHIEY & PR
2.2 JaH12 FIRSHEA G RHIEW) & DB A K.

3873

3.1 sl 5 T2024-10- 12422 ERCPIRIT. RG22
TeHE A B, HTFERCPENSCZETIL B S,
H12024-10-178:%PTCDIRIT, T AENFIHE N BN
W, SIS, 2024-10-18, BE EAATINAE, 45 RER
FFThfiefabng Frekss: ALT 38.3 U/L, AST 31.2 U/L, ALP
266.2 U/L, GGT 163.5 U/L, S HHZL%16.33 mmol/L, %
LT 256.09 mmol/L. [FH L4, BFITIHIES A BRTEY"
R EGIREBEAR. R, ZJ5 51 g G, R
Bk, HAEYEOBRE. M5, 2F2 TREL
BABREHITY K. ks, R B E T, L
H%ERCPENMHIE LS. AT G, HAEECT I
2% 1& 5 (digital subtraction angiography, DSA)5| S T,
FHRE N BENILE SN SR . TARINF], 517EY. FH
T, BE FEZERCPAR. RHEW LA 50 T 22
CE M . 1 3 2 BRI A 1, i R
CEEHAT Bl B AR

3.2 JA 112 2024-08-28 1 {TERCP, (H F 2/ E HML N B
BRI TG ) A . 2024-09-0347 FFIEMR CPAG 28,
SRR IRE Y Tk, IR YE DRI B AN,
B, BT B & A SEERCPEAN AL
TEEAESE N, 2T2024-09-06/TPTCD, A H fHE % § 5
AHFAAMBE S 5K, IHaE T H B EE. B SR S 2
FERABIS RS B AL, I B TR R
Ui, B H FF, B3 HUTERCP, R EH il BN S
22 I EAFF OHGH, IRENEG, IS 2B ANRKEEY)
G, CAEAS FT B 2 SR S IR SR

3.3 JAf13 2024-07-10, HEFHZERCPIRTT, (HFR 2K E
SR G, A BIRERE, BIEEREE . 2024-07-11, &
FATE BT R BE AR, 51EY. 2024-07-17,
£ JFPTCDEAT B IE R, $JERINEY)& DAk n] W—2
FERRE. B S, 7EDSASI T T, FIHRL FERARII
PR S Ab, P BRSNS S22, SRk e, [FH,
B FHIEEZERCPA, T NEE N IHE S 220t 2.
NRAEY TR BN,

4 BRFKES
4.1 yA%I1 2024-10-21, BHEREFIIRE, 45K BRI
ReEG AT BH S i ALT 24.9 U/L, AST 29.5 U/L, ALP 231.0
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U/L, GGT 136.8 U/L, 2 IHZT % 14.80 mmol/L, HEHLT &
5.33 mmol/L.

4.2 A2 2024-09-11 2 B DiiE, 45 R os: ALT 16.4 U/
L, AST 14.1 U/L, ALP 208.0 U/L, GGT 201.1 U/L, S JHZL
#38.87 mmol/L, EHAHLT % 16.4 mmol/L, FFIhRERHT I
i8R

4.3 Ja113 2024-07-18, BEATHMFRER &, 45
&Rt ALT 472 U/L, AST 28.1 U/L, ALP 288.7 U/L, GGT
118.7 U/L, MHHZL%30.19 mmol/L, HHHL %13.97
mmol/L. 3 FEREIRE AT B R jk e, [ DhRE i 2 1.

5 e

R AR B RTIRTT 55 P 28R 3 i — A 2 ik,
(B AR 5 R 25 e I R RE AT 6 6 3 A J A 3 o R K S
AR BORBIR2 N, 0 S BT AR RO B IR AR 1)
LR A AR A AT RS AE A 5 3 i LI 9
JEZ —, HRAFN5%-20%", BiRKNRTREHI «F g
iz g ¥, i S EK SR iR T SR HIE
RRE A IEE B A (1) 5 R A 2R 1R 10%-37%, FF Hi& H
BeAs T RHIER A (Mg R 2 5. WA DA e T
FEAEA S AT [ 3 T R A, (H RS BT IR AR
512 mo™, KRN R FESFAREAR, shlikitk
Y BIRE R R BEE SR SR DG, AR AT
H R AREERS R W) & U R AT GG TR R, 2 AR
PRI, A PR B B 20 RHE R I HE

JEE A 75 3l R W BB YT . PTCDECFRIATT,
WBIRTT B/, T7 80 Y, — BT AR Ia T B I 7
U PSR EEAE IR N BRIEY 5K 45 & IR S A,
X T2 il TR JE KR 2E S B RV A DR,
A DASGEIT BRIEY 5K RIATT . (HR AT X — LR W) & 1
7 E e A El S I R A Y S, B ERCPYRYT IR
HMERAENER, 322 [ R E To il B A= 30, 1R
7 ICIEIR 58 1, FE8 00T 7= A2 SR IR AR 2 1 XU B
SRS TCITREAE T Sk s AR b, TR 3 AR ¢ Ok 2B
AR, (B BE T ZR U S e, T o =,

B A BR AR I GEFIHET, FELWTITFAR C& &
NWBETT NEEAEEZ —. N T T NS IHIE G
W CAMEN. B LIS, Oddits LU H 75 B4
ITF, FELIVIBERIR f5 35 Db 2350 F 35 FHTE T REIE 2.
FELINLINRE R R IR A PURIRALRI S 2%, + =481
TR LSO BINR T, Bl 2 e R0 (1 v A g A
B BT I, U WA ER TG AT TS et
T R IEH A SRR SR, PR BE AT A7 E AN [FIFLE 1)
8 ST USRI AT 4EAL, X T g it — 0N R
B TR
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NRFELE £ 2 AL W, R2 BEHAE
HEMEBELS A, KR LAXHX KB, 5 R — 8
ERCPHUA, AT IR B AR DIBR R (laparoscopic
cholecystectomy, LC)J77, {HERCPA 5 & 51 L e M i
MAE BPEARE 2. SRR R RO ditE 2 LI AR,
WA HE FHLE AR IR, LCBES AR HERCPEL
FHINLFH, BT B 7 30 AR LCAR S
IEE -G o WSS 3 22 i it =17 M NS =1 7181 Ly L 0
B+ Ak, KESL, &+ Hhiilh S,
2 S BNERSE, EHRE, e A
ERCPRH i F 2228 5| 3t NI, WG T = ve A g i
i A SR IR AR 28 2R, R T OddifE 2l Thie, H
REE BRIt Ry, B T a5 k.

PAUELSBELLCEN LA RTPERCPHUAIX
Fegv, b AR W& 17 B0 A e I IE A 7 )
L, M IERCPIHE N RIS, A TRHE 42851
BENFLPEERCP(HIIMEA)ATIRYT. IERGTTIE
AU BE L P HMERCPE N U Ih &, B REH 2%
RS PEIRIR A (1 R AR 2. AE BAR ST SR T, L
Je#ATPTCD, KYPTCDI BB 5 IHE B4 PR 242
1 It HPTCD S8 1k N J7 Il 5 84 IRAE (AT — 3,
AAT SELERE WS N 5B . S, o7
MR B E IR IR G B, RIEIEF 2P N & B AR
AR PETR YT, Bl A ANBAR R E A
Wik JE, X —FARSFEM L AaMABA R T — S
MPTCDFLRINIEN G, B B — i 2 A8 13 5 5 %
W, HARu A B INEMW, X Bh T ERA TR LR 5 4
B, MR 76 BT, FEPEp A A B S 4, B
FHNRITRCR. A5 PTCDEE I 5-3% B HE B 4= 51
Fr 35— HPTCDAIER CPHC 244 37 48 B\ B 2 B A
AR, KRR REZ ROR A, BRERENEEINS
MNEM IS, S22, BERRSGLKTE
K, BEFEREEE EEWRIEH, STt
(AT 1 mo, MIZEX ML 1.5 emff) 524 EIHE % F. KA
HAR rp G 22 8 e A= W PRI, ey 30IA [F) — s B, 33k
FAREKM,

6 4518

ZE EATR, IR CAE R AEA G s o R B A5 5L
FIRE P SR AR (VAT PR B T AL, B T RS
AT RV A B SR (7 LA . B AMN B A BTt
ERCPIHE AL E N KRN Z, I REFFIRERCP 5 RIR A&
MR AR ZE DL S L SRR U, I FLIB I S 4 5%
77 ARG IR AR B ), o B AR TR R, B T K
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W AEPTCDAMN i & T BB R AL AL DI REIRIE.
R ATAEAR RS 8 RS ROE B R 1 2= DT
12, WL RIE A I i 2 M s A =,
BE— DRI T H . B, IR AL
HEE B BUR 7™ ELPR AR IR YT PR R BAT AR TR R
RIBITTT 2, A IR R SER |2 4 RIS,

ZEXH
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(EREANFRE) BAaH®

1 ®BisEN
L1 AR (RN E) (World Chinese Journal
of Digestology, WCJD, print ISSN 1009-3079, online ISSN
2219-2859, DOI: 10.11569) A& — 1/ [ Bt AT PF BRI
FREL(Open Access, OA) 2= A KA. ATIEITT-1993
FIA1SH, AT, £ H28 5L K.
12 B (AR ANEARE) BHKR AR SR
187 15 M 903 R BT 2 QU8 22 = R FR) i gt e A i 2 1
SO, ARk B i s AR A S R e, R m AL R
GUETR T 12 RTR ST K
1358 E: (AR NHAZRE) H3E B S L R
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
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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
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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
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