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Abstract

Pancreatic fibrosis is an important feature in the occurrence
and development of chronic pancreatitis (CP), and activated
pancreatic stellate cells (PSC) play an important role in the
progression of pancreatic fibrosis. In recent years, more and
more signaling pathways related to pancreatic fibrosis have
been found. These signaling pathways regulate the activation
of pancreatic stellate cells through transcription factors,
thereby affecting pancreatic fibrosis and the progression
of CP. This article reviews the progress in the research of
the signaling pathways and related transcription factors
involved in PSC activation in pancreatic fibrosis, hoping to
provide ideas for further understanding the mechanism and
therapeutic targets of pancreatic fibrosis in CP.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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il B

MRAR AT A IR IR R X (chronic pancreatitis, CP)&
K 0 T B AE, T AR AR K 49 I (pancreatic
stellate cell, PSC)ZEMAR A 4 fb it & P 5 £ A
&, L *i%i % MR AF YA 045 T B RAF AR
I, X HAZ 5 1B IR T P F R R A TR R 2
Ram R EAL, 2w IR AR AT A FeCPREARE, R
PSCEMAL CPHR A AL 915 F B4 B AR K 4 5%
B -F a9 Bt R S IR T @R Ae AT, A A A
28 FRCPLT e AHUH) Fo i I7 3o B R AL EFL.
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R AR K WAL EF A, MR 2ok 4 6, TGF-B
155 %, #HFX AT

TZDIRE: 12 MR AR K A AL BUmALE R BA, AR KL
H % Fr4z 5 B A5 AR 2K 20 R 7 AL Bk d i 42 R
S LEALEY R AR . B AT ASAL A K B T -B(transforming
growth factor-B, TGF-B)A £ #9455 18 ¥4 72 ik 2 Ik 4m it
F, IR RIAR, R AR TR IR ERA
&, B, 55 B T AR LF 44k T 6 SR A AR T 3R ik
. AL G ESATGF-BA B 6945 5B #Andt T W F
A1 PR KRR 2F S AL TP VR R AT 3 3F.

ISR B, THYR, SARm. RIR2RMID SIS SIBIERIRIEY
ERBEHATHR. FREE NS 2023; 31(21): 877-881

URL: https://www.wjgnet.com/1009-3079/full/v31/i21/877 .htm
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0 3515

5 14 JE IR 7 (chronic pancreatitis, CP)& AR TIE. AT
WA R LR B, A FEURIR N SN DhResn . £
WL BRI H AR, CPERRLIN36-125/1075 N, H
A BRCPEE WL 7005 A\, IF H 2 B4 LI
AU CP R F R AR AR AN E . A Mgl
MR PRARAF 44 S, LR A /ML) (extracellular
matrix, ECM)& A JTRA G R A AT PRI 21 411 72 CPIY)
BRAEMER R AL,

FEIFHELFAEAY A A I R o, 5 A R FFEAE 2 IR 4
(hepatic stellate cells, HSCs)/& NS T 4EAH ) 3 2RI
SRFIEZALL, R IR P (pancreatic stellate cell, PSC)
RS 5 CPIR R AT 4k (W B A, R4t kA&
RIEPPEET A Y, EPSCIEILS 5 RIRA 4tk &
CPRAE. REIHS, ZME T EE 4K E
“FB(transforming growth factor B, TGF-B). JAK-STAT.
Wnt. Hedgehog®$]. kK25 [ PSCHITELL K 2F 4
HHERE. A SCHPSCifikZ 5 CPIRIRA 4EAL I TGF-Bf5
G S R REATIRVE, FEE X FE R TGF-BIRYTCP
(RIS F AT 73T

1 PSCTEIECPRIR AL PN EEERE

LT YEAl S S B SR AN FEMECMIL BT, S:84h 45
A, BE A B B AL AR B AR, AT RELL
OO LEF 4E A DL B R R AT i Ak S5, 8 2 2 2B 197 A 2%
KB BT AL FEIBET 5 Tl At IR T 3R 1)
45%". A LALT Y Ab I H FE B AT 44 A 5 RS AL,
JRATAET M 2 T E SIS O 0, 2T 4 A ERE AT 44
M LR AT e 2m ik, A SUEE LT deb b it
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878

YEH.

JRAR A AL R CP R AR R R B, PSCIEN
AT YEA AR CP R AT LAY b 477 B 224 1, E 1R 55 Ji%
JREHZA TR, PSCAET-H RS, 4040 T Wi o B R /N []
B, ATRE-S 4RI TN ) 1E S5 AN ThRE A 5P, SR
FESE N AR Y, Sl R - v S PS CHE Il LA
YL RILAY, DU 4EA I = R ik oI VLB B
(o-smooth muscle actin, a-SMA), Ff43 W KEECM, i

[ BRI S E A 4HEE AL, & HECMPTRLE
TP R IR A 2R b, AT H I PR R 1 Ak, 52 JR i 26
AU IE 8 ThAe . ISP S CR B AR 5 () B 5 AT %
VAR GIBURFALLF:Enin AL I TR T e =R R AIAY S & 57
Z 5 IRIRA 4T, W FCE T GF-BNIRE I L e 5
B HX .

2 TGF-pREN SHZHSMadSSBBIEiEIR T 41k
BRPRIESE2IER
2.1 TGF-BlE KRR 4 e tm LA -F TGF-Br—
BAZ DI+, R¥EZ P A Dk, B
VA T AN L AHRIR T, S N ZHEUE
RS, TGF-BHI4HM N Al 45 A TRR 1T
SZARRR, ZEE AR SRR ILTBR T 5244, il
TPR IIFITPR DEE &4, L4, TGF-BLIE 2 ke
AU R 72—, i J B WA 75 1A
FRETAEAN IS, TGF-BIAIPSC2 [aI M Rl — AN 43
IR, WEALIPSCH P74 TGF-B1, SPSCRZARLE A
A A s NHE 5% %, IEPSCHIELS, HILTGF-B1
R APSCIBLE . BRIt Ab, 1515 1 By 4 it 12
TGF-B1HHE E R, 7540 IRV 4 N &AL TGF-B1
FEB W T, B3 00 B 4 i T IE I 55 WA TGF-B1T)
RN FPSCHITEA". B2, TGF-Biliid 5550 W F1 H 4
WA 7 AR HEP SCIT AL ATECMIFITTTRR, 78 B RET 4L I
KRR R B R E .
2.2 TGF-BA-F-849 ¢F 4 A4S 5 38 38 45 A 22 #2169 Smadfs
518 % Fo dE Smadfz 5 i@ ¥
22.1 %389 TGF-B/Smadfs 5 i@ % £ MK TGF-B/Smad
55 B AL 88 B A e fb e EEAE MY HPSmad/2
TGF-B5 il v 1) s S 712, R [ Smad i
RF AT RE R IEA R OE . 3L TPR TR R fk Smad2
A/EiSmad3 5 [, Jf 5 Smaddsl & K 7 = Rk E &1
Smad2/3/A5 G WNE NS T AL, (2Lt
HEAL R SRFE R 5™, TS mad 72T GF-BA 5 1 g it
PR S R R, Smad7AE AR P 1 id RIE BE S
5P I e 2 3 R R AR AT 4,

Smadft FLEZ P SCITE AL (e kIR AT 41k,

=
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W78 K S mad67E CP/IN R i A 28 £ b B R 39, 76
B4y B IPS Criid R IASmad6fISmad7 v & 2 A%
a-SMA. T BURIITAL G S5 2R 1 mRN AZKFL (41
Jli A Z&-6(interleukin-6, IL-6)7E % AL IPSCRICPALLH
o, Mk FRAREIL-6/2 1 id EIITGF-B1/Smad2/3ik
BRALHEPSCHITEL". TGF-p1/SmadiB i id 5PSCHY
BETEFIITREAE G, I ik 1 L bEEESE 2 (galectin- 1T
(RFETGF-B1/Smaditf # K BRI 57 <6 2 11 i (matrix
metalloproteinases], MMP)/2 i 4 J& &5 [ B 2H 20 77
(matrix metalloproteinases tissue inhibitors, TIMP)[f] L f5l,
MR HEPSCI I AT AL.

2.2.2 dESmadif % ESmadi AL IE L2 ZUH AL E
fiff(mitogen activated protein kinases, MAPK){5 5 1
Janus¥BE(5 55 SR FKHGE K 1 (janus activating
kinase/signal transducer and activator of transcription,
JAK/STAT)%: (5 S 1%, JESmadfs i@ 5 Smadfs 5
1 R AL (R { E f BR 2T AEA 1 R A

MAPKFE I = FEEONK1/2. ERK1/2F1p38)5

CPIRRRAF 4L R, AEFELIIPSCHINIAERK
k7R, T FRKPSCH 2GR T2 A Fla-SMA
[ZRIA. INKTETGF-BEE4NH R F1EH T, #iMAPKIER
A5 OE . B FARE 245 57 SE R T 2 i iE i R
BEINK BRIk, FEBOSEINK/H AL Eh Y 3 5 K&
(mammalian target of rapamycin, mTOR)(5 5 i@ E41H|PSC
9 s AT 410161 P S C AV Ak - SR AR R IR ET k. BE AP, p38
Je M RO AL R T, R 2 AR R e, 2
ST el G fE. N p3 8 R 0 i) 71
AEFE > B/ NRPSCE, AR EFEIPSCHa-SMA
AT B JE S, e nT T GF-p/E 5 i@ a4
B TGF-B/Smad(F 5@ B A1 Smad(F 5@ I 7 CP iR
LR R B R E .
2.3 ¥ @) TGF-PAFLAR K 12 5 il 2404 77 CPIRAR 4T 4L
9 ek BE2 A, SR AR 2 T KRR R, o
BB IAVRYT R B BTEH — a7 7 2. KEIER R,
B A T GF-B A HAH AT 5 il i B AT 16T 4T i i 7).
H BTTGF-BHEIR 254 £ 250 A Ak /Ny FTGF-B
I A2, sIRNASE,

n bR, TGF-BIE 5 18 1 5% IS fECPLF
Yetb R 1EE EEAEH, HILIE R TGE-p & H FifiE
A AR AR R 6T CPIRRR AT 4E L 254, SB-
431542 & —FhNHITGF-pRIBEEAL AL 54, SB431542
AR 2% N RS S AR IL-6 AT GF-B/AKF, Al
55 WY e 2R 15 3 1 T TR A ) RS 2R R R 4 4 B
AR, FRWISBA315425% SRR R B A RPEH]. &
PRI A S 52 R AR Rl it JE A CP, A Ik SB431542%f CP
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JR PR AT A S B B A R E A S — Pt 5.
Galunisertib(LY2157299)F1S D-093 f& —Ffr i) 4% S 1~ i
Smad2/ 3R AL FE I I TGF-BRIFABEHIHI 7, fE 25 01
IR e 40 B PO 9 1k AR 22 i 01222, SR T IX PR I TG F-
BRIBIE 254 -1 AECPLT AL AT I 72, (B, 410
HITGF-B N5 515 5 R Z M C PR LT YA & —FhaT
AT B HRHE.

H1 T TGF-B R85 2 FivE 5 a8 % DL S B R AT 4L 1
S, $EMITGE-B M N/ T I SRR (AT 4R R
BN B AR, — 2 RIR=W), IR RS2
iy, W] BRI CPENYIA AL R TGE-BIIK T, RES A B
CPALEA K. RIME GV BAER KA ZARCPIE
AREFUEAC B B 250 2 — 12 Ak, AW 257 S
ZPRTEMT . ARRRRRA AR, /NRNAZGYIREE L —
efi LR 2 HOSE i, FERIRAT 4 25tk i b )
AT s (HERATTRENE R, H AT AR 44 it iz
A AL A0, WA 4Rt . O 4t
12 BRN, AR B s R A DS 2 AT I PR AT
7, 5 EF W RISAFEIR R 2206,

3 HithiRRRF SRR 4L

3.1 BR2EF B F-1o %A S 1 (hypoxia-inducible
factor, HIF)/&—Fh 5 — RARFE [N F-, 7E4H B FNZH 248
X ERAAIAEE T 3 B s B OB E F, EHHIF ok
FENHIF-BIE R BL. FER AL s, HIF-o VA B =
VRN (HIF-1o.. HIF-200F1HIF-301). HIF-102 403 B
BRI P (1) GRS TR T, X 4RI L B A 4 R
BREECIRAS UV E L. i TIRIIR AT 4R S B0 A 445 46
LRI ORI B8, JER PO B Ak TR L R UK,
DRI M HIFTE CP R AT 2 Ak 0 4 e A . o
it 58 R ILHIF-1ofTHIF-20/ECPZH 2 R Ft 1, HIF-10l1
HIF-200A] PAFEBREE SR AN (2 i T 0 i ) 2 e e o g 1
Feak, ik = 152 R/ AMPK/m TORIE
BEARIEPSCIIE AL, (R EARET R4,

3.2 # W F«B A T«B(nuclear factor kappa-B, NF-xB)
ST PP UL IRARTE AAAE AR e S D5, 78 RSN G
s Fp R 2 B AR F Y. NF-«BA5 5l B2 44k
RIS R R, & WL 2E R 1 (LS T GF-BAI MR SR Bt
IRl -0 5 VA T LGN F-x B, IX SE4H B A1 P15 40 B st
LRI ARG S SRR LIBI (1B, kinase, IKK). IKKAJ
FE4HM N FNF-«B/ Ik BE &4 Rk B EE R, 31
B I 2B, (F B FERAE, MR BINF-« B
SR NF-«xBREAAZ N, Y715 98 REAH DG HE PR IR 5%
p65SENF-xBF AR EEIE A, p65EHA — P RellFH
SERIE, 157 SDNALE A,
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TECPIERRAT4EAL T, NF-«Bf5 5l Bt 5 HEE
FH. Huang% PR B/ BRI 40 N F-x BAE S8 % 1)
BOE 5 SRR B B FE ARG, KIS T S 5%
FREF AN, ZHE FARECP/N R AE AL HIPSCHINF-k B/K
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Abstract

With the improvement of the living standard, hypertrigly-
ceridemia (HTG) has become the second major cause of
acute pancreatitis (AP) in China. Hypertriglyceridemia-
induced acute pancreatitis (HTG-AP) has its own unique
characteristics. First, the elevation of blood amylase and lipase
levels is not significant. Second, the severity of the disease
positively correlates with blood triglyceride (TG) level.
The goal of treatment of HTG-AP is to lower blood lipids
rapidly. Common lipid-lowering methods include dietary
modification, lipid-lowering drugs, low-molecular heparin
combined with insulin, blood purification, and combined
Chinese and Western medicine. This article reviews the
recent advances on lipid-lowering approaches used in HTG-
AP patients.
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Abstract

Liver fibrosis is the key stage of various chronic liver diseases,
and its occurrence and development are closely related to the
imbalance of the gut microbiota. In terms of treatment, there
is still a lack of ideal chemical drugs, but traditional Chinese
medicine has shown unique clinical efficacy in the treatment
of hepatic fibrosis. In recent years, research on the regulation
of the gut microbiota by traditional Chinese medicine has
attracted widespread attention in the academic community.
The primary target of the active ingredients of traditional
Chinese medicine compound in hepatic fibrosis may be the
gut microbiota, or they exert biological effects through the
intestinal flora medium and the characteristic reconstruction
of the gut microbiota. From the perspective of the “gut-liver
axis”, the therapetuic effect of traditional Chinese medicine on
liver fibrosis is closely connected with regulating the intestinal
flora and “treating the liver and spleen together”. Based on the
viewpoint of the gut-liver axis, this paper discusses the anti-
hepatic fibrosis effects of traditional Chinese medicine and its
active ingredients by regulating the gut microbiota, with an
aim to provide a new research perspective for the therapetuic
effect of traditional Chinese medicine on hepatic fibrosis.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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W Sge R IR, 2 il R RS IR B, R4
AR 75 G e S T B R PR B S R (i T G R
KK, WISHEFIEAL), Y& miE RS 4ERR R T
ML ) AR AR AL R, G e 1
R 1e) AH EAE FH E R s B4 i 56 I R E 7 1) 5% S A
&, BT i peks. R pisr WE ey SIS
AR W0RE B B2 2% 1 T AR YA ELAE AL, DA &
“Jaltih” BRI mEAE RER, AT T RRIA
AR, B, XM, B R R 24, L

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

BER, 5 EThead BRI PER T4

891

A TR T 2 113 75 11 T8 L £ TG R PR 58 55 i) /AT SR AR
FNPY DR, AN “Ra R BORR AR T, BURFAT4ELLT)
13 30259 2 A5 R T AT 44k R 35 g il R
VIV, B I P e R A, AT S R SR
VB 25 P45 4 Ak FH S 0 1 A A 4 1 R e 28 SR A
A IR ] ATHE R NIR R,

2 pEETSPEMERXA
2.1 ¥ EA B KT S MR R, FAE
(M- TERER) hatha R T “HmRE” FRRE,
MHERF A& e KA, AR T IO, fal T 7500, BT 6
i, o d 4k, FRE s LR AE R, X s i shie
HESE R WA JERAE, L, MBEa T EERT 1Y)
HESVE R, T MRS AT M SR A IE & 5%, i (R
RERBEIFIT AL, WSS BIRE, 16982 L BT
ST, T A SR B iE S LIS AT,
WE AT = it D RE (4 A 1 255 AT i R iR R 1
BAR. WEZE SR E G T S K AE” 12
W, Al (BEAANTTIENFAIERS) gl <O 5HHM
e FGRBARE - A — 20007 $RH TS
KIGHIRZEA . M. 245, FRAHBRIRR. £
HEMAIE R 5 T, R ERTZRIE T “HhiE
PSRN 7701 = N ;71 i b= Mt PPN R VY %3
BRI, TRz, L EAEIAE BN EL
RG0S U RS BT e ) 2 B i R
15502 R VA 5 () B S A 2 B, R e i v 7
FE— @R LRI T R EHe b Pk mas” B gt
LR T it 2.
22 W EAFMIE A LY — e B b R
WIRRICE, IR )8 T “BE” “Bh
JTCHE” SEVERE, IR AR YR AR AL ARG
PERERT RS VAR U AT 32 200 PR A HR B R AL
Ko tr, L R LT HF M, 2502 T3, K.
= F AN LR, PR 2 AT 2R B, IR . B
NEBAERRIL, ITAE H A, WAT L LA LS bk
ZORRBHARUENE.  (HEZR) FRH: “PrLOGARE, WIHZ
o3, M 2% 2 1, HOE S TR R
7 RREE RIS L 7R SR e SR
(EBEns) R B3t P4RH “VaAmE, WAT
I, R, SR | $RIPR “sei” iz b
T fEIRTT BT AT 4EAL T, i R R e 21—
R B, AW M=), MK, . A A
BHEFREIR, 15 B A I BUK. sPEESHIEZ R
AN JFPAIS R SEEIE, YA 7T 4 DAL
2L AU S TR DTG “PRR . BT S7 iif

2023-11-08 | Volume 31 | Issue 21 |



BE8, 5 BT hea&EImRIPER IS4t

Imbalance of gut microbiota

- 7
8 ~
. B LY Vo s
- _ & -
SCFA W PAMP tt
LPS
\4 A v __PAMP
COC T I O
Intestinal epithelial cells A < b
<, -
- . -
«T >
Macrophage Strong leakiness (loss TJ)
High inflammation
| TNF-a et
Bile buct 1-1p Portal vein
N
[ S
NN\
v
Liver fibrosis KCs
High endotoxin Hepatocyte
Profound liver injury

Chinese medicine . )
Altered gut microbiota

[ - N
— . 8 PP LI :,¢\ _BAs
o= & | Coe—
SCFA { PAMPH
LPS ¢t
_PAMP
A v
U I R 1 e 1
Intestinal epithelial cells l
[N < Y
Macrophage |~
Mild leakiness
Mild inflammation ]
TNF-a

L L (ST}
Portal vein Bile buct

KCs Recovery

Low endotoxin

Hepatocyte Low  liver injury

DOI: 10.11569/wcjd.v31.i21.889 Copyright ©The Author(s) 2023.

1 AL DR R DN AT A LBV EERYSIREE. KCs: i 75200, BAs: JH7TES; SCFA: FiaElsils; T): KediEr,
PAMP: JEEAAEESF48; LPS: 5208, TNF—o: FRREISERFo; IL-1: AT Z5-1.

R B “phthh” 22 “BHMEDS” HERT,
I HHEAR R AL AE S, B B, AL RS2 A
R PR B, SORA SRR 2 ) 25 B E T T e
Fout “Phth” fRE A AN 2. R A S,
UINAFLD T RASFIIE, 238 2410 H R B a7
R,

MIERIZTT KA, £ AR SERHAEAL R — 2P K
A, PUTEF A R 25 fh i 2 SR Bift. 2
SR, R tB DU RPE N . ARG EPE. IR,
R SRR AT, IR 2K 250 2 5 1 LT A
xR, SO LR B SR, NXAMHEERE, 17
BRI RFIIG W 5 & B R E s A T B DDA R, B B
VAR RS R 2536 97 DK B2 R N TR R 251296

“Rlitih” AHSCEOm SR OB RR, RN R E IR AR ST 25
EFE.

3 PEZ “HIEE" RAFFELISIRRIGRAR
3.1 PEZ ARG FAT L 4t LI at 5T IR
FORB, P2l E R B TE N R RS AL,
T o T, OE B DI REREDS, e RS
RGNIEH KB MG, KU 4ee /e . 2=
RSP FER A, BRI TT CCL S AR IR RUHF

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

892

2R YEAl, TSN IE R 2 R E N E R, AR T
UL 4ERAE . Tk B AECOBE ORI, SRR 7y
AT RE L PR AR P9 2 3R A A SR 2T 4L K R i
TR AL, B BUR LI 7). 1R 50550 o
FORI, FERARZE FUS AT AR RSN R B B A 2
PEVEAM R RE S5 B A TR, S0 1 45 W 5 i
HARERIE, R T IpEEiE e, WmsEid sy it
B s T AT S LR, FAR-AAS
2o R pE I B G A R AL FLRRIT A AL B
BRI EE R, IR CCLE R RIFEF4EfL. £
FEEPIRE SR, AR B 0 SOAE L T i
TEYIRERR A LU AR B i B 5 5t P 1) 12 R IR C C L5
SN UL A, AR AR T A
PR REE, KRBT Ja KIaT A Rk b,
TSR R AT LR AT B AR A 3G . B =,
HAEGUT AT YA T T BAT 2 R0 E NG A A LA, A+
KT 2GS S I T IS 1 RIFRIRICR. X4
WS AT AR AR 4EA IR YT T R SR i T B A,
FERARRIT R HRTT I B3R 48 7R 7R, SR, XEEfR
PR AR 50— 25 BB ORI, FFHEAT A ORI R 1R,
AT ORILAE N A r 10 2 S PRI 21

32 FEZ “MMRE” R fle KRR R4

2023-11-08 | Volume 31 | Issue 21 |



YA T, BB SR T T HULET PO R T 1%
L AR YA 35 T FEAE S i TR R (R 52, 45 542
R, WIT AN B i E R A TR, OTUS R
L3N, Chaol 3648, Shannont % i 3% 5y, 2k B 448
12 FH B BRSO 0] AR R 2 18 1t B 2976 H S,
WS AH B AR R RER . T Th RE 48 A Al T 21 4E 4k $5
FREFRA TR REZH, HOW S 2H 58 35 (1) XOSAT 1 A LR AT
BRI ik T R, K B AR BR B 7P B RAIG
TP HEZE. TSR AL T I S R R R A SUEAT
PR B DA A X M O T 8 R R AT AL
DIRERR, 45 R, TS = R A SUEOH
I TR R T W] SR 4 CHB R 5 T D e S £ 4k
IR, B RO B R D Re K iE w2 S
PERC rIE T e R G i D Re K FE AT
AR, T e, 2T “HiFENE” B, W
2298, FORHAERE, 45 se i, 3 B g i, 3 bR
AL, RO T s, O i e b, wI By L ik
— AR, s R A AL i .

4 RESEIN

4.1 Mpif A AR P B 2506 7 AT 4F YAt e b 6 B R AT R
M ARHFF 722 WA Bl b A A 25 A 5 IR AR R A R
JREEVIAASC, B0 1 B R e A 1T P00 1 24 i T

DUEEAR K, BEAGBR 22 1) i 7K1 G ARl 1 P 24574
P B R CGE S R IVE BRI k. R A
AR BT 1R 2R, JLAE T 9 1l v B AN 5 T
JREIp 5 T EAT REAE RO IL S, DRI E R 25367 4T 48
A5 THD PRSP AT S5 48 52 0. P4l R AR I, i A
VIR B R AR AR ORI 2 (bR S R
BRI, T BAEARAIE R W b R A% — € S B
F. WFFC SR 240 v 2 1 8 (A kkermansia muciniphila)
(E R DI, 2 B0l IE R = AL TR N iE i
P, BET AT RE- S BHR A A VST, IR
ST A XU, IEAE, B TR0 RNAE AT 4 (83 1)
FEREA, AT | IR B ) = FE B S 1 o, i JE
BETR BRI, FFAF bt R 2 B 2 P &
sz, o ARE R R . AN R SE. R 2y
TR SR MALL, REARYE B B AN R BT 155 il
SEAHRLIRVETT T S8, 456 B A 115 5, v LASEIL
SR HVRYTT SN, TR a7 RCR.

rh 24 BN Im AR TR A Ry T TRz —,
AN NG, B A S RG R L EEH S, |
24y A T 3 B R A A SR AR L, Bk TE

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

BER, 5 EThead BRI PER T4

PR, ITTRFEIGTT AR, DRIk, w2 A i B R AR
W NARThRE T T A sz Ak, v RLEVE—Fh “ 251 )
7 ORR. K BA TR I IE E R DR R 2540 0y 5
SE W) B AR B TR AR SS &, T ASE A £ 55 M s i 1
PR, INs5E A R 2R YT A4 I ER. “ 2GR RIR
R TR A, HONTR SRR AL TR
K.
42 $FRXIREHEARLE P EHMTHOLE 5
IARE A, R ZUFHERE . MR v E
PRI REAR IR A 2. R 2 AR R B, R R TE O
MG AR . RG9S 2 M E Rt B A
MURFRRIT AR, SR, S = R 2 oy B A
B oA SRS, P EEBHAS T B 2 I BLARER AR .
HUHZ M 28R FR, s e —id
P FUME DL S A B P R 2B 1 BRI A
J7 AR, M2 T, 2SN A X — 0
ML RSN, Bl R AR AR A SRR AL
SRR AT R R R 24, A AV B IR R A% S E R AN
CIT 7%, XAGDREE I RIETENR, 5 T4 E bR
ARABFREFFED, 5 2, HaR AR A KR
ARG PR 24 SR R, M HES) R 2 B AL AN E BrAb.
IR REAY . KRGV ST
XA, RN TE RS R ERIFRL, H 22530
B (1) P PRI 2R N7 T A A 2E RO W 4 1) o 22 24530
RGP RPN AR, N TF R A s By v 5 244
HEERIR S, BN mE T . g ST,
FRATT AN [ o 2 UE Y 63 (1 P R R ARRAE s G L3R 52 2]
TR, BT TR ARSI R B AL A R R
LTI, et s 245 20 BRI 5 8 MR AR G HLLE
By INEEFEACEE SN R PR S5 AT, dB 2 AR,
I BH 24 1 22 B0 SR T LR, RIS PR P R A5 A B
AR 7R ) SR, $0 R HH 5 24 75 T R 4 4008 P 1
H, GRS BEOEIEZE 2 E .

5 &8

SRR, EA T4 B ERRT TR,
LA AE NI PERT R KOs B, R AE R S
[ R ) R T ARG, Th R 25 5R “HEm NG 7,
e 3 A1 JE A B R A i T R T RO U T 4
WRIBERE. [, PriE A S o ER2GEDU 2T 4E A 4
(RIBIE T AN N DA v B 25 BARAL AN FEL B S 04 1 )
JERUE, Z22RHEVERBIE A XS5 J ks it — s HEsh T
YEALIRIT INERI BRI, WTLION AR B A
FIAMEAL RIS ET ARG TT 0.

893 2023-11-08 | Volume 31 | Issue 21 |



[
=

48 5 BT hea&EtmRIYPER IS4t

o

6

ZEXE

10

11

12

13

14

15

16

17

18

J3aishideng®

Zhang J, Liu Q, He J, Li Y. Novel Therapeutic Targets in Liver
Fibrosis. Front Mol Biosci 2021; 8: 766855 [PMID: 34805276 DOI:
10.3389/ fmolb.2021.766855]

Lurie Y, Webb M, Cytter-Kuint R, Shteingart S, Lederkremer GZ.
Non-invasive diagnosis of liver fibrosis and cirrhosis. World |
Gastroenterol 2015; 21: 11567-11583 [PMID: 26556987 DOI: 10.3748/
wigv21i41.11567]

Gines P, Krag A, Abraldes ]G, Sola E, Fabrellas N, Kamath PS.
Liver cirrhosis. Lancet 2021; 398: 1359-1376 [PMID: 34543610 DOL
10.1016/50140-6736(21)01374-X]

Lee YA, Wallace MC, Friedman SL. Pathobiology of liver fibrosis:
a translational success story. Gut 2015; 64: 830-841 [PMID: 25681399
DOI: 10.1136/ gutjnl-2014-306842]

TRAAE, A, AT A YA S T RIS, i P B S5 &
2008; 6: 331-333 [DOI: 10.3969//j.issn.1005-4561.2008.06.001]

Gill US, Bertoletti A. Clinical Trial Design for Immune-Based
Therapy of Hepatitis B Virus. Sermin Liver Dis 2017; 37: 85-94 [PMID:
28564718 DOI: 10.1055/s-0037-1600522]

MEAEAR, 2, #HIB 2R, W4k K. AT AR AR ACIS T K 06 9T R
(20194F). 5= FAT Bk 42 & 2019; 22: 793-803 [DOL: 10.3969/
jissn.1672-5069.2019.06.006]

Qi X, Yang M, Stenberg J, Dey R, Fogwe L, Alam MS, Kimchi ET,
Staveley-O'Carroll KF, Li G. Gut microbiota mediated molecular
events and therapy in liver diseases. World | Gastroenterol 2020; 26:
7603-7618 [PMID: 33505139 DOI: 10.3748 / wjg,v26.i48.7603]

Liu S, Wu ], Chen P, Mohammed SAD, Zhang J, Liu S. TAK-
242 Ameliorates Hepatic Fibrosis by Regulating the Liver-Gut
Axis. Biomed Res Int 2022; 2022: 4949148 [PMID: 36017390 DOI:
10.1155/2022/4949148]

Ley RE, Peterson DA, Gordon JI. Ecological and evolutionary
forces shaping microbial diversity in the human intestine. Cell
2006; 124: 837-848 [PMID: 16497592 DOI: 10.1016/j.cell. 2006.02.017]
Lee JY, Tsolis RM, Baumler AJ. The microbiome and gut
homeostasis. Science 2022; 377: eabp9960 [PMID: 35771903 DOL:
10.1126/ science.abp9960]

Adak A, Khan MR. An insight into gut microbiota and its
functionalities. Cell Mol Life Sci 2019; 76: 473-493 [PMID: 30317530
DOI: 10.1007/s00018-018-2943-4]

van Best N, Rolle-Kampczyk U, Schaap FG, Basic M, Olde Damink
SWM, Bleich A, Savelkoul PHM, von Bergen M, Penders ], Hornef
MW. Bile acids drive the newborn’s gut microbiota maturation.
Nat Commun 2020; 11: 3692 [PMID: 32703946 DOI: 10.1038/s41467-
020-17183-8]

Tripathi A, Debelius ], Brenner DA, Karin M, Loomba R, Schnabl
B, Knight R. The gut-liver axis and the intersection with the
microbiome. Nat Rev Gastroenterol Hepatol 2018; 15: 397-411 [PMID:
29748586 DOI: 10.1038/ s41575-018-0011-z]

Albillos A, de Gottardi A, Rescigno M. The gut-liver axis in liver
disease: Pathophysiological basis for therapy. ] Hepatol 2020; 72:
558-577 [PMID: 31622696 DOL: 10.1016/jjhep.2019.10.003]

YuS, Chen X, Xiu M, He F, Xing ], Min D, Guo F. The regulation of
Jmjd3 upon the expression of NF-xB downstream inflammatory
genes in LPS activated vascular endothelial cells. Biochern Biophys
Res Commun 2017; 485: 62-68 [PMID: 28189690 DOI: 10.1016/
jbbrc.2017.02.020]

Wang H, Liu S, Wang Y, Chang B, Wang B. Nod-like receptor
protein 3 inflammasome activation by Escherichia coli RNA
induces transforming growth factor beta 1 secretion in hepatic
stellate cells. Bosn | Basic Med Sci 2016; 16: 126-131 [PMID: 26773180
DO 1017305/ bjbms 2016.699]

De Simone G, Andreata F, Bleriot C, Fumagalli V, Laura C, Garcia-
Manteiga JM, Di Lucia P, Gilotto S, Ficht X, De Ponti FF, Bono
EB, Giustini L, Ambrosi G, Mainetti M, Zordan P, Bénéchet AP,
Rava M, Chakarov S, Moalli F, Bajenoff M, Guidotti LG, Ginhoux

WCJD | https://www.wjgnet.com

894

19

20

21

24

26

27

28

29

30

31

32

33

35

36

37

F, Iannacone M. Identification of a Kupffer cell subset capable
of reverting the T cell dysfunction induced by hepatocellular
priming. Immunity 2021; 54: 2089-2100.e8 [PMID: 34469774 DOI:
10.1016/j.immuni.2021.05.005]

Trebicka J, Bork P, Krag A, Arumugam M. Utilizing the gut
microbiome in decompensated cirrhosis and acute-on-chronic
liver failure. Nat Rev Gastroenterol Hepatol 2021; 18: 167-180 [PMID:
33257833 DOI: 10.1038/ s41575-020-00376-3]

Lynch SV, Pedersen O. The Human Intestinal Microbiome in
Health and Disease. N Engl | Med 2016; 375: 2369-2379 [PMID:
27974040 DOI: 10.1056/ NEJMra1600266]

Tilg H, Cani PD, Mayer EA. Gut microbiome and liver diseases.
Gut 2016; 65: 2035-2044 [PMID: 27802157 DOI: 10.1136/
gutjnl-2016-312729]

Chen D, Le TH, Shahidipour H, Read SA, Ahlenstiel G. The Role
of Gut-Derived Microbial Antigens on Liver Fibrosis Initiation
and Progression. Cells 2019; 8 [PMID: 31717860 DOI: 10.3390/
cells8111324]

Yu LX, Schwabe RF. The gut microbiome and liver cancer:
mechanisms and clinical translation. Nat Rev Gastroenterol Hepatol
2017; 14: 527-539 [PMID: 28676707 DOI: 10.1038 /nrgastro.2017.72]
Tilg H, Adolph TE, Trauner M. Gut-liver axis: Pathophysiological
concepts and clinical implications. Cell Metab 2022; 34: 1700-1718
[PMID: 36208625 DOI: 10.1016/j.cmet.2022.09.017]

ke, MFE, AL, 2F, RLF ATHRLARASR
FAYAIR R G F A kP EHILARAL G AL R
FFRAR(F B 2HIARAL) 2011; 13: 202-212 [DOI: 10.3969/
jissn.1674-3849.2011.02.001]

R A, R Rk, 24, BB, S, AR, R, e marss e
I o AT 0 & Ay o Jomb, P A IR 25 4 % 2019; 34: 2877-
2880

ALk, g R, LA, Xk A S S AP ERA
i, F B4 & 2017; 58: 1070-1072 [DOL: 10.13288/j.11-2166/
r.2017.12.023]

Sun Q, Xin X, An Z, Hu Y, Feng Q. Therapeutic Potential of
Natural Plants Against Non-Alcoholic Fatty Liver Disease:
Targeting the Interplay Between Gut Microbiota and Bile Acids.
Front Cell Infect Microbiol 2022; 12: 854879 [PMID: 35356532 DO
10.3389/ fcimb.2022.854879]

Fhbtb, BEA, IR, PR, T BT A 3w fACERE
FRSIT L LA B IpiE AR va, 10T F B 42 & 2023; 50: 191-
193+228-229 [DOI: 10.13192/j.iss1.1000-1719.2023.04.050]

k&, K3, oAk, ARG, BRE, SRRk KT “IFRE T 2
AR BRATH Aok Ty PBAZ I 18 T B8 7 T AT LALR AR R AU,
¥ & 2h AR 2022; 29: 947951

WEF, Md, TRA. BREREIE & /D R A L8y
ST A B, Hri i E R % 2022 [DOI: 10.27747/ d.cnki.
gzjhy.2022.000471]

Je, iE B, TR R, REY, KA. § ARG ATy AT A Yedl
VR BT I A M BERYIRAE. b A B 25 2% & 2022; 37: 1919-
1923

E R, AT, AL, DA, 65, FEE R TiE AT
PRI #) FUIT LF LACAE . o 42 B 26 4 & 2023, 38: 2028-2085
FEAE, IR, BOE, B, Frnes, AL 2B®, B4
5%, WA A AT A AR A 4 BEANLRP3 S k)
Frm. TP T B 4542 & 2023; 32: 915-919+925 [DOL: 10.3969/
jissn.1008-8849.2023.07.008]

Ak, BIE, B, IR, IR, RIU, £ ROGR. A A ARIR
A SR R B 5 1% M ORI KR A AL 0 0 R AR
. ¥ B EEEITREE 2021; 31: 776-780 [DOL: 10.3969/
jissn.1005-0264.2021.09.002]

XA, MR R, BW, BN, FHE. SR A AT AR
JEALIE M SRV KT S A, AT A SR AL 69 VR A B X I 1
g Fm. AP R 2556 2020; 38: 206-209 [DOI: 10.13193/
jissn.1673-7717.2020.09.052]

b, A, 7T T A, A B K SR A IR AT S0

2023-11-08 | Volume 31 | Issue 21 |



BER, 5 EThead BRI PER T4

TS Xt TARVAT S B HAT AT LA IR o e B i T 04 DOL: 101038/ $41467-022-31312-5]
e, v )| ¥ & 2023; 41: 133-137 39  Loomba R, Seguritan V, Li W, Long T, Klitgord N, Bhatt A, Dulai
38  Schneider KM, Mohs A, Gui W, Galvez EJC, Candels LS, Hoenicke PS, Caussy C, Bettencourt R, Highlander SK, Jones MB, Sirlin
L, Muthukumarasamy U, Holland CH, Elfers C, Kilic K, Schneider CB, Schnabl B, Brinkac L, Schork N, Chen CH, Brenner DA,
CV, Schierwagen R, Strnad P, Wirtz TH, Marschall HU, Latz E, Biggs W, Yooseph S, Venter JC, Nelson KE. Gut Microbiome-
Lelouvier B, Saez-Rodriguez ], de Vos W, Strowig T, Trebicka Based Metagenomic Signature for Non-invasive Detection of
J, Trautwein C. Imbalanced gut microbiota fuels hepatocellular Advanced Fibrosis in Human Nonalcoholic Fatty Liver Disease.
carcinoma development by shaping the hepatic inflammatory Cell Metab 2017; 25: 1054-1062.€5 [PMID: 28467925 DOI: 10.1016/
microenvironment. Nat Commun 2022; 13: 3964 [PMID: 35803930 j.cmet.2017.04.001]

A g RALE RIS 4 TRALE

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569  © 2023 Baishideng Publishing Group Inc.
All rights reserved.

L4 ‘Yﬁﬁ- °

(REAZIEZEL) EX 24

AR AT IESThREUZ VN 05155 1 MBIV, 1.1 MR, 1.2 735, 2 45588 3 Wik 4 250k, 75 — B AT S, a1
K& SRR 2GR G 25 UG IE S0, DU IE & BRE: (D51 F MAFEZHT LR H i ANZ0T 50 5 HAAH SR AL 98 &R Q)M RLAT
Jiid BRI, ERAE A 250 IR R RS, SERTIG R ROZVEARIA, CLRT R IR 7R 5 255 S0k
BIAT, o5 5 Sk A B0 T2 o 1 0 25 A S A R St 2 AR EIRT . (3)45 SR Sz 45 B R BESR T B R AN S R, TR R
PLEEG BT, (4) 118 BRI, R A BT TS 00 25 BN AR T AN 2 B ST RUA, AN SR DR SR 1 [l . R I A A Ik
RNAH R FRE, AR EE HMERGEE, M A R ISR TR ZR M NS, RN NARL, RNEL
RN AR S R AEFRVE T U B, AR — A AR (A B2k, R IE SO it ORI T v . R B REEATEE, BL
75 5wl e B, BT I B REAE IR SC R i b e L A A AR AR, Bl L4E, g H AN
S BGR. G B =GN B RIGITRTE R AL, A: ey Br ey ooy Doy Br s Frooens G ool IR @L O WL O
A . AT RS, it 2 E MR P<0.05, "P<0.01(P>0.05A89F). tnF—F£F ¥ H —EPH, N°P<0.05, ‘P<0.01; 5
3454°P<0.05, 'P<0.01. P{H 5 iE M ARG 36 & H BAR BT, WiP<0.01, £ = 4.56 vs XTIRALSE, JEE RN T 7. RNE BT
By, IR E AL S REE RN A L7, BAAMIEL DS £, -NERXFE. A7 FoR BmgcRn, «-”
RFEFAMEARI, AREFF L [ L% REZ5 EXARRESL. ZEKSEEHREH~/min, ¢/(mol/L), p/kPa, V/mL, ¢/ C3F
L. HEAEEH R AR R, JFEOORE R, BORIE R AR A, AR THETE A RO R KNS
em X 4.5 cm, 5 ZH U IS 26 B 7E IR SC P, SRR M BN, (5)EW BINE 5, HHEEHR B LS5 30wk, A5

Reishidenge ~ WCJD | https:/ /www.wjgnet.com 895 2023-11-08 | Volume 31 | Issue 21 |



ARV & 51 i i

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

DOI: 10.11569/wcjd.v31.i21.896

BRI SBZATE 2023551158H; 31(21): 896-903

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

X REVIEW

BRI R E I m PR R Tt R

e

ZEHk, IVOHE, 90 T, B B, R

FBH, B3, BB, I FESRFWESE —
AL T 310000

E B 4G iy

IO, B B mm R A R S E S LR E S A AN T 310053
N, Hrim B 2 K MR S — E R E AR SR B AR T 310000

S, HREDR, EREID, (RO m3IE
EHHAIBERET.

nEleai e el tivhe

ELWH: T LPEARRITRI, No. 2019ZA056, 20227812950
2021ZA057; # T BEA PAREATRIINE, No. 2023KY864.

ek RRA: [ORADST LI, BIVDES. INTSFIH, e
SIFBEEEEN; S8R, SB— W EHRNRMEAS R SR,

WHIER: S0—7=, 208, 310000, #TBFUNT_ DX HIEBEE54S, #iT
PEAARZWEE—ERTER. yhfansjr@163.com

WHBEER: 2023-10-07
BOBA: 2023-10-26
BZHEE: 2023-11-01
FELRHHAREIHE: 2023-11-08

Role of tryptophan metabolism in
inflammatory bowel disease

Meng-Lin Li, Shao-Peng Sun, Ke Sun, Bin Ly, Yi-Hong Fan

Meng-Lin Li, Bin Lv, Yi-Hong Fan, Department of Gastroente-
rology, The First Affiliated Hospital of Zhejiang University of
Traditional Chinese Medicine, Hangzhou 310000, Zhejiang Province,
China

Shao-Peng Sun, Zhejiang Provincial Key Laboratory of
Pathophysiology of Gastrointestinal Diseases, Hangzhou 310053,
Zhejiang Province, China

Ke Sun, Department of Nephrology, The First Affiliated Hospital
of Zhejiang University of Traditional Chinese Medicine, Hangzhou
310000, Zhejiang Province, China

Supported by: Zhejiang Province Traditional Chinese Medicine
Science and Technology Plan, No. 2019ZA056, No. 2022ZB129, and
No. 2021ZA057; Zhejiang Provincial Medical and Health Technology
Plan Project, No. 2023K'Y864.

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

896

Corresponding author: Yi-Hong Fan, Professor, Department of
Gastroenterology, The First Affiliated Hospital of Zhejiang University
of Traditional Chinese Medicine, No. 54 Youdian Road, Shangcheng
District, Hangzhou 310000, Zhejiang Province,

China. yhfansjr@163.com

Received: 2023-10-07
Revised: 2023-10-26
Accepted: 2023-11-01
Published online: 2023-11-08

Abstract

Inflammatory bowel disease (IBD) is comprised of ulcerative
colitis and Crohn’s disease, the pathogenesis of which is
closely related to intestinal flora disorders. Abnormalities
in the intestinal microenvironment caused by intestinal
flora disorders affect amino acid metabolism. Tryptophan
is an essential amino acid, and its metabolites are involved
in the regulation of immunity, neuronal function, intestinal
homeostasis, etc. The development of IBD disease is
accompanied by tryptophan deficiency or metabolic
abnormalities. This review focuses on the relationship
between the intestinal flora metabolite tryptophan and
its metabolites and the occurrence and development of
IBD disease, and provides new ideas for future diagnostic
methods for predicting IBD disease activity and protocols for
treating IBD.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BEIEAT VT 2 e 5 77 A ADRTC AR I i 3626 T A A5 R 3L
HENRIEMAE R ORI T R R R,
Williams[FIRFF FEUE M, A= F0A% B v A Trp e 72, A it
iR, 3 25 5ENEE RN S EIAARIPAK
A2 TAAFIIPATX PR A Trp AU =4 O 0 22 5 1 [ 1 e
PR G KR I P A % IR
W | DR T 1 e B . 8 B SR R A i Wk ) 2 B R T E
KIGFF AR i h 30 RE, A5 uE—5
INT RS A P 2238 1%, DLCe AR SemhdL k4
Folr o () A7 AE ANV MR AT A5 30— DR T IR . 15 Wt 2
— PR IEE 5 50T, BT I A R A BRI %A T3 T, G
PrAERM 250 TRV B, 75 A A =05
PR T W81k K AT A5 4 S 2 A T A B 5 U
BARTFL BRI, X LG IR GIE LS RGN
TV AR B WA R

1.2 KRR & 42 BIT95% M3 2 TrpAK PIIEY, 7
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AR, Horh, & R KPHI Trpf Rl EHIDO1A
S, IFFERyn AR W A, B AN ER (quinolinic
acid, QA). JHER. MHBEZMRIEVS “ A HRARIRER
(kynurenic acid, Kna)**". 7 4NEA PIFEEE TrpfCi
Kyn, 72 2 L2, 3-XUIN4E B (trp 2,3-dioxygenase,
TD ORI W% 2,3- XA B§2(indoleamine-2,3-diox y-
genase 2, IDO2). KPL =2 51/ 2 FfE AL
T, WA A8, JAEF R L thah, —LefRie)
LA BTl R O FE R AR . Knafft & X Flid i, ik
FEVTE B WiE iz i g n, 72 0 tH B ORA R0 Sy 1
YEH, 1X 0] geseil it Gar RS2 AA(G protein-coupled
receptor, GPR35)JSZHL ™. GPR3SEBLAE b e Al
Y rhRIA.

[ E A R AE R DO LG M 5 T I B EFH 2
2493 7 HIRUERA, FRARAETC R AP AT I/ R
B, 28U B R R B R A R T
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FIVE FH — SR> 47%) 2. A, 45 LR i3 40 B b
5 A DK PRIE B, R AR A K ynfl RIS
FEA.

1.3 5-HT#& 4% BZ AW (tryptophan hydroxylase ,
TPH)/2 L& A6 U 5 — 0 BROAE, K Tep e A h5-
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1L (monoamine oxidase , MAO) M4 5-¥4 th i e 4k Hy5-
PR\ 2%, SR 5N SRR e 2R, B it PR
HetAddh. 75 B I-L- SRR IR MG T LK 2R B
Aot 482 2t R) DLZE L 2 (ON- Z B AO- T 2
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95%I1I5-HTAEAE T A L4, T favg sk an i 2
T8 P 2R AR R 2 B AT, e R i P A
e s BRE AR, > BOE A I TE R . 7R AR B
SMER, ANES-HTARE B AN B k. 4MES-HTAE B
TPk Z R IIRE, B RS- HT A S )
ZNAEAER TR, BRI, S-HTZ —FhEZ E
EE50T, CRES N GEfk#S NEBSMERIHEZ
JC, GIER A RIZ A i, AT DLACE IR
JR RIS, A, R T W b B 29 T AR 255 o A0
S-HTi% M RIS /R (SERT; HISLC6A4ZE K i)
M8 5T 9 4 S-HT.

Jo i B B B T S-HTAE i) = B2 538 W FIIE
HAR 78 TE B /s B A R B 45 1 R S-H T AR 2 AR A i
HS-HTHR BEAR. Vs B A U 59 S-H T AR S I L) g A 52
B R, (AR EENR DT RRAE I T PH R A R H 24
UESE. Bk, —SeRGANVTBR, Wil A Wy e A IR R £
FEAE R E IR B, AT U S-HT A & ™.

2 eafAiE5IBD
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SEACH, IR R, 15 3 i SR
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Jo B (1 e B R RN S e AR Ay TR T 5 E LR DY, =)
A VE 23 0 HTrpR A 5. — TN T
535(IIBD 3 [ 7t 45 F P E sh HATBD & 25 a5
Ry AR AR I I, SR AR = (T LR ME MR ) 7K T
T, SEUBDEH H I G2 B K T B BAR T B,
It H.CDHEH 0 M35 R KT R FE A UC
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HIL-227K-F ARG, — Rkl g2 5 UCH L, CD
B S FRRGUE AR, Rk, A THIBD S &L
AR I R R (E2).
2.1 Wl E R4 5 1BD s A=Y i S fEIBDH
HfEF B2/ E] 7 B RIIERA, — S 5 B SOk T
JATE Trp AR 1 5% 5 I A S EE R R, LK
B, 234 R R IR, IBD AR 7 = A4E I AhR
Pk S g e 2 il AR LD, B 423 Fh ARRFGIA PRI
AR, UCHR & M35 H (4 R A ST AITPA P I,
CARDY2 H Z & MR FHUBD 5 B () £ A,
LI BRI HELL- 2210 72 A, e 4 i ). |
WA AHR ISR 0B, e S T iE il
A - bR 2 E AR AR I 32 2. AHRGE — Pl
AT, HORBCSFBIL-22007F, RA&HMTHEE
%+ Foxp3+IfT 5 TN & B R AEC IR ES. 1
2, —L8 5IBDAHSC AL 5 IR 2, Wi e 3R 235244
(interleukin 23 receptor, IL23R)[1) 2 &% S1L-22/1 Ll fg
VAT SRET, | WRAR A B A 7E AR BEURFE R, R AR IG5
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[ i b R J e e e a2k sk b, T P s R fls B Ak
PG, B EEAA ERA SR A, R hEa
BRI, RIRE, VIR ZELE (A Py 1 B X i SR W B
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FE R TPARE AAWRKHR (1 77 3034 i 7= 10 i b
Y _E A A A 2K 1052 4R 547 1 (interleukin-10 receptor
subunit 1, IL-10R)FFRIE, FEAER Py it £t i 21, Hor
IL-10R 11957 N Ty B JE 245 B4 Bk 0 A LR v 1
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IDO1-/-/NR B 5 .46 11 4%, IEBHIDO 12 I 18 48 4 1 971
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B e/ DU, B A R RS FRAL AR A TR
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FFIRZAA.
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Knaffjik Z, (X5 FFIE. MichaudelIRFFCIERI™, 1, RRAIFR RBCR R O — B IUER JR R I AT
(e G R PR R PR PT DA 2035 D S S5 -3 45 i 48 /N B 45 fH.

RAE. FEIBDIIT 5T, R E R R F (55T IBD 3 Bl A S OFIAR 0 R, LI A
REAEKPIAT SRS A 2% e A SR R AE B S R TR, X -

AT, WSS IAIBD A #H IDOIRIE/KT WA E AR O 2 B2 KRB DA IARE R A
THis, I B RIRBACF IR IRIR/ AR FRGE T &, X 3R IS B FCE ), KPR =P i i 25 EIHIR
BTE TS S IIBD HH (L Z IR KP /- R . AcovicfF UK (QUIN)FIR JRIEMRER(KYNA) I 18 -5 S A BRI N2
I RIS R R AR ACEAEUCHIE A B T A %

Tl WET R, BARCDEERRREAMKT 2.3 5-HT5IBD 5-HTREHLHE 5 W 5 a1t
TESHEREE ML R 2 5, (H R R R E IR/ O = R LUE (irritable bowel syndrome, IBS)[) &AL 25 LA 58,
FHEZER, I SCDIBIREEITEE . AHMIIFEEMC  Minderhoud P HRE 45 B IETPHE & 51BD
SR K R IEAC. AR, MGuptaS ™5 B HIUIBSFHEIRA 5C. IBDEH MR IES-HTIR &
WA A —CDEH PRI RS R R AR AIZR 1B ABER 765 DL R 3301 7 B B0 B i 5-HT/K
WEIIKT, RIRERAK T ZRTEESE. HOUX  FEE S TEEHSER 1B, ManzellaZE S5 I A]
PRSI AT B SiZ T RN B E BB L, 52 fERSERT-5-HT-AhRF I BIIREIBD AL o EA 45
) FRYE TR RS LA SR B SR AN [, A7 A — 58 i . ANPIE . ARSI A2, 3t —DiE B CD S HEE PECDZ
FE—TUATHEMERAL LG, SR &R SRR [AIS-HTZ SIS SCERIE . H5-HTR LU EIX 5
CD)JLE B BE IR IR E K TR TR, ix e TESIACD S HEVE T CDIIAR ETEH, MG PECDR
RIVZEW], KPEGYF R Il 4R I ORISR, ARSRTTLL Wi DUR s 2530, bAh, I S-HTHE X 43 575
BCAIRITIBDRHHAE . e IBD & MG MR 2 R ™ B 7 A T CI M A [ (C-reactive protein,
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CRP)FEHAAHHL R ¥, Wsg R FE o tumor necrosis
factor o, TNF-av), IL-1B, IL-6, IL-7, TL-17AFIIL-22"",
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Abstract

BACKGROUND

Malnutrition is one of the factors that affect the prognosis
and increase mortality in stroke patients with swallowing
disorders. Percutaneous endoscopic gastrostomy (PEG)
provides an important way to continuously improve the
nutritional status of these patients. However, the nutritional
status and risk factors of PEG patients after operation are
not completely clear.

AlM

To investigate the nutritional status after PEG in stroke
patients with swallowing disorders and to explore the
related influencing factors, in order to provide reference for
nutritional intervention in such patients.

METHODS

From June 2018 to June 2022, a total of 108 stroke patients
with swallowing disorders who underwent PEG and
completed 12-week follow-up at Beijing Rehabilitation
Hospital Affiliated to Capital Medical University were
included as the research subjects. According to the results of
Nutrition Risk Screening 2002 (NRS 2002), the patients were
divided into either a high nutritional risk group or a low
nutritional risk group. Random Forest machine learning
algorithm and Logistic regression method were used to
evaluate the influencing factors of nutritional status of
stroke patients with swallowing disorders after PEG, and a
nomogram prediction model was established. The accuracy
and efficiency of the nomogram model were evaluated by
receiver operating characteristic (ROC) curve, calibration
curve, and decision curve analyses.
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RESULTS

Among the 108 patients, there were 70 cases (64.8%) in
the low nutritional risk group and 38 (35.2%) in the high
nutritional risk group. Logistic regression results showed
that age = 60 years, poor family economic conditions,
and local/systemic infection were significantly positively
correlated with high nutritional risk (8 > 0, P < 0.05). Further
medical treatment, high serum albumin level, and body
mass index were negatively correlated with high nutritional
risk (8 <0, P > 0.05). The area under the ROC curve of the
developed nomogram was 0.819, and the calibration curve
fitted well.

CONCLUSION

The nomogram constructed based on variables including
age (= 60 vs < 60 years), family economic conditions (good
vs poor), further medical treatment (yes vs no), and infection
(yes vs no) can predict the nutritional risk of stroke patients
with dysphagia after PEG, which has appreciated guiding
significance for strengthening the nutritional management
of such patients.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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MiFAEE. BMIEE. BYE. B2t —Pmin
1B KEELUE KM, LIRS R REIRERT, 8RN
Ir IR 2% 1R RURG: PE F vy B 40 il 2 AR . RIEA T o
PR Bzt — BRI RGO, IIE A A A A
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BMIFE%L, 1A, ROCHIZIESE | R T dk
PE(AUC = 1000), I H 7R H T RCOMZET: s i1 Tt 5
77, VLB, HVR A FE R TN, RETIBLRL ) R etk
100%- FEFEN100%. FHPETME A100%, #EE
100%, .EI1C.

2.4 P\ K AR MEL A ARRIE MRIERFILES . S HIk
FlLogisticlal A0 HT 45 B, EFXH4ERY . FEELBF&AF. B
—IBIERIATEI . BAG B EE N N R I
KB TR T A2 . R B AR B N S —HE A
AR, BERTAS 30855, B B R T R A 2 RS
FEA R AR, 8 IR ROR AR AU B s, A
NEFEFZPEGA 5 H IS FRAN R AU S5 (1 1 56 bk
e, ERAR] S N E TR R A, M E TR R AR
[ ERAEE, DUIAH 2, WLER2A. F]FHBootstrapiZ 85 8 #l1F£2000
R, MBI EIHEAT T ERAIE, BB IC-index0.823. H
ROCHEZZ 5% 28 I AUC = 0.819, A5 78453yt 1) 5% Ak Al
REFEIE 7 1 R64.8%K194.8% WL EI2B. T4 2k BoR V1l 2k
B0 AR T RS FE BT R, 18 AR T 5 Se o Wi 462
S5 RPN —80HE, PR 2 0T A2 ILIEI2C. A
Bt BeERE 203, TS ) T 5 HA 2. veah 2k
T R A R A A R A7 (135 3K 25 28 WL EI2DAIE.

3 11e
i 45 BB AT PEGHEAT I P9 8 9% L H A A 1 5 97 07 X
BEBSIREUE 275 9%, g 7 B A i I ANSE Sl
O BEAERF s R Y, AR T A B, PEGH BRI &S
SRR, BERVERIMER . AR RN RAER G RGO
SERIARY. PEGHAE— R LRy T B I ThhE
FRGE ThRE, R B e SRR A= 5 i & g,
IbAh, PEGIEEREAT I B 77 1 B8 2 R 77 47K P4
LT HARE )7 2 B, PEGTE SGE i A £
A RS R TR R R 7 B — o
PEFA, A BE A3 B B FRIRIUIR 8 e RAE AR AT A 4
WU DR PR 2R 0 A A S B ATPEG A S B 97
JRSE RIS AIR 2R, 56 50 T R i A rp i B
BYEK

AHF LG R, 0. FIELTAIE RYesi
SR A I IR RS B ATPEGAR R 12 wkRAE s
F5 B AT RS R 7. AW TR (1)FERS s A48 I
AR R E AN RO R R 3, 5 T
ZERHL. SERGEOC IR M & Rt E, — B KR
W, ZHENHTETHLAEMNFER 5 2 20 H A
B i BEDR RS R IRP. REEREL,. LR
PEELEA TR T 58 TR 0 52 4 XU T 1 8
FEA R, QFFELTF AT s rpRfEK, T 5%
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xR 1 AE—RELERNLER

=] EEFXL4E(n = 70) EEANKLEN = 38) HyME PE

43 0.057 0.811
B 37(52.9) 21(55.3)

8 33(47.1) 17(44.7)

FH(2) 63.43+5.47 67.27 +6.39 3.133 0.003
<60% 29(41.4) 8(21.1) 4.540 0.033
>60% 41(58.6) 30(78.9)

ANZEPIRE 0.130 0.719
i fuaill 32(45.7) 16(42.1)

ANIE2E 38(54.3) 22(57.9)

ANZACSRIZE(mo) 0.227 0.633
>6 42(60.0) 21(55.3)
<5 28(40.0) 17(44.7)

MESEB(g/L) 64.66 +1.73 64.24+1.13 1.520 0.132

IMEBES(g/L) 35.38+1.36 29.46 +2.25 14.806 <0.001

MZIEB(g/L) 130.91+10.18 127.39 +13.62 1.396 0.168

BMI#E%(kg/m?) 21.78+0.94 19.14 +0.82 15.162 <0.001

RRPRE 5.229 0.022
= 12(17.1) 14(36.8)
7C 58(82.9) 24(63.2)

PEGEFMERFARIE 0.487 0.485
= 16(22.9) 11(28.9)
7C 54(77.1) 27(71.1)

PR IEHE 1.807 0.179
= 14(20.0) 12(31.6)
7c 56(80.0) 26(68.4)

BEH—EBIE) 5.703 0.017
= 33(47.1) 9(23.7)
7C 37(52.9) 29(76.3)

FRERTTFME 20.828 <0.001
BB 15(21.4) 4(10.5)
maE3 40(57.1) 9(23.7)
= 15(21.4) 25(39.5)

BMI: ATIEIEEY, PEG: NE FTERBSESAR.

FISCH R R i R AZ 8 B iR T3 B IR
SN 2 B IE L TR RE ST MR K™, 5 212
TR EEAY IR, RA RN C QKRG 428
FEMB LR SR /e B E I SR R R, KR4 E
SR RAF I, REERENE AR KIS R SRy Sy
PR, B IR T BRI A S S i PRt A B s, AT
EIRIERBAR SR Q)R AUFIPEGEAA —EFE
JE b A IR B 0 3 ST 8 T AT R IR, (ELATS
TCiFIE et o A ) K B PN SRR I IR R,
TR R A, PEAR AP, BE s 5 ik
THAE, AFIT BARE TR R R E TR AN R AL, &

AR HI 55 8 PR B ThRE, IR B g
B AIZE T 2620, T B T PEA . PRI, RGA
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PUEEFRA R EE WERAER, BT 1A B 1
EIRRESHILERF I IE. 30K, B4 N D3 K 3 s B
WYVIRIEFR K AR B B E IR0, K s
BRIVl & T, X SR BE L B 2 1 22 (1 8 T 1 3
HORGEA 258 BNk X By iR 55 B Oy S\gs 7
FBE MR 2 SCF DU S T i

AR RI, 52 TP R, IS EEA
KPR BMIFE GO I 25 4 R ST PEG
AR BERVEFRA RSB T RE: (DI T
B DR A ARG R RIS R 2 A, H
BEfRRGE, B E SRR R G, BB ER
JRURES  RGESE, RISz R N R i N B T
BEEACIV 1700 R 7 SRRV B B XU ™" ()37
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R 2 {JPEGIZPHBIREIREE EFNAVSEHEELogisticT)FIDHT
iy B SE Wald »* OR(95%Cl) PE
FH(L <605 9Z08)
>60% 0.752 0.207 13.210 2.122(1.414-3.184) <0.01
FELTFTFECIRBNZR)
ERES -0.065 0.049 1.764 0.937(0.851-1.031) 0.263
= 0.782 0.276 8.020 2.185(1.272-3.753) <0.01
BS K -1.291 0.362 12.718 0.275(0.135-0.559) <0.01
R 0.387 0.124 9.721 1.472(1.154-1.877) <0.01
MEBES -0.552 0.176 9.824 0.576(0.408-0.813) <0.01
BMI¥SEL -0.367 0.108 11.530 0.693(0.561-0.856) <0.01
BMI: (AFREIEE; PEG: RE TERBEESA.
A B
1.0 -
ES ° AUC = 1.000 //
0.8 #HBEMAUC = 1.000 e
/
RIELIHE o
0.6 1 y
™ s
0.4 1 s
IBEVEX e N /
/
/
/
e E o e |
//
BMI ° 0.0 L l/ T T T T T
1.0 08 06 04 02 00
T T T T T T "%‘%’Fﬁ
0 2 4 6 8 10
HEAKEIH
C
ERRAEEE | Ersless ISYN ¢
TR EF RN EE
T E XK EE
SEAB 20 13 33
FRIIE AR AT 20 13 33
B 100.00%
R 100.00%
TR 100%(AUC:1.000)
DOI: 10.11569/wcjd.v31.i21.904 Copyright ©The Author(s) 2023.
1 BENARMEVILESR. A: FENLSMON KON A BHUREHET; B: BENLAMIUROCHTLZE; C: WENIAMREL NG A4S . R A 5

P ROCHRZ: 105 TIERFIERRZE: AUC: ROCHRZE FIEFA.

K ML R F T B AR AT LS BRARAR (1) G 2
OB FRRDL, FEHIWTE TRA R E 2 WA AR, K
T K2 SRR, SRR B L, PR
IHRHT I RE SN RE Sy, X et 8w i R A AF,
L2 it 78 e i 1 SR 7 B B A B T e
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T, £ B T B E IR AT RN, A A 2k
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BRAE TR EDRIL. B kA b B SOk R
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CEARBE N THRINRER RIIEEDHT

A w 0 20 40 o0 80 100 B
D ' : : : 1.0
11 -0.352 (0.648, 0.948)
Fy — )
< 60 08 n
e
FRRELST r T 4
RIERTRIE . " 06
£ AUC = 0.819
ESAH IR "B
i K 0.4 -
]
s A —————————
T
0.2 4
0 100 200 300
EFRR AN : . : . 0.0 4
0.1 03 s 08 T T T T T T
1.0 0.8 0.6 0.4 0.2 0.0
R
C T r T | T T 7 D
0.7 4 — Sl 2 1000 - o
-~ — ERRARE
Al
06 — o 2 800 - - RHETRARI
05 = B
4 = J
=04 T 600
5 S
0.3 #E 400
. 5 C__
0.2 - ST & 500 4 o=
/ — B — %ﬁ)
0.1~ - - mi 04
0.1 0.2 03 04 05 06 0.7 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
TR S Er =S 2 B (R

r T T T T T T 1
1:100 1:5 2:5 3:4 43 5:2 5:1 100:1
IR AR

DOI: 10.11569/wcjd.v31.i21.904 Copyright ©The Author(s) 2023.

B 2 IEETERER. A IERFILERER B: FIZEATRINIIR OCHIZE, AUC = 0.819, RRZES SRR 200,648, REE40.948; C:
FILRPEIRIRAERTZE; D: FILRIERID AL, B SRR i KB AR A— KRB0 ROC: SRE TIERFEMZ: AUC: ROCHIZE T

THIFR.

WS B R D, ML T SR AR Y, B s s
BE 77 B L Ih RN AT G 1) T B, i AR RN kD,
WLARIZET H L, IS 77 XU, R IABMIFEE T %
K. BWFFERIAY, BINAG R0 77 s A B T
FETH i A o I BMIFR SO U5 5 . SR A
JOLS6H i A5 £ A LI R K. BMIFR ST
W, HEBRAS KR 5emn, A ies 711, 2P s
TR

AT E OB LA ) T MPEGA 58 77
R Z ISR AL, s mib, AT by
B IR RS R TS ma . AL 5 ) BE O R T T
TR IR, i 3 E RGN R T
HERF, Al AR B DL AR AL T ks, T AT L)
I7 AR, AHAH A — & IR PR (1) AT 7T)E T8
HHC D [ BT 7T, AN B O B B — R
BT R AN R BT AR RIEAG R D, (R BR A 1 AIE
JEBIAMERL F ;. Q)AHI FEM N I REAC R /D, H A
RS IRFERRNILEE . HbALIC. ZFMMZ/K L)Y
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BEARPRRBEIN T, —EREEHISS 1 4R Aa e Tk
ARG PR IS FH BT 5t

4 g

25 L RIR, 24t I RS B AR =608 . KEE
SRR HAEBRPENEPEGAR )G B A REFA
KR O 5, M2 T E— BRI Mg AR
LB . BMIFE B R ) 583 R A= s 7 U PR =R
BAK. ZR TG, BB TR RS, R 458 A7)
TR TR TRALE.

= =5

ERETE

XF T 7 A E IR SCRF I 2 o 7 A [ 0 1 R R
Ui, 1T NBE T4 % B IEPEE R (percutaneous endoscopic
gastrostomy, PEG)#EAT 7 N & I SCRAEFEAIR R T TAS
TR, B ER AR R AN AR HR B S A ST A —
PR, 8 e 548 B3 18 TRl SR At B R A 5, R

He
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RARZR b 2 o A A IR B A (B 5 AT PEGAR 5 8 77 KU 4]
T, 0T R TR AR R K.

LY

HT T AP, PR A o PRI MR R 1 v,
MAPEGA 5 (8 5 77 WS K R AT AN A, 1T
INT SRR AN R TR RS, 38 I 1A i 2 o A A T
bk EHATPEGAR R EIRRDL, IHIHPEGA R 118
FEIBEIAZR, it — 0 B e i A rp AR AR MR B b S 2
TR ERESSE.

Zr At

FIRZARA I Logisticlal I 73 AT MR FAL &% 27 21370 A i
A rp o I R RS R B AT PEGR i (8 70 U IR 7 S
BUEHRY, B2 A A G B S IR T Hik i
TR AU

Eoalyy iyl

I FH & 7% R 7 252002 5 2 18 22 449 A\ FE1108 451 fivg 2% A £
B PR B 1T PEGA ST 12 w7 77 KUK, R — A7t
BHABAER . Logistic[HHHT. [T2RIVIEE . 7
IR B ST L TR B I E IR R R 3R, 2210
PR 27 2] S22 W 73 AU R 3R TR B R SR

AW FLE RFW, EW =602 . FELTFFAFZE. AE
JER 55 i A P AR IR S B ATPEG A JE 12 wkif e
FE N 535 IEAH SR (185>0, P<0.05); %% 1 i#t—F &
B mEIE A& AR AR EEE(body mass index,
BMI)-5 578 77 U 2482 67 AH G (3)8<0, P>0.05), %A
FIRE I BRI Rk KER TR &IE. £
TP RIATE L. BB I A & A RIBMIfE

. RIERTAN BBl SR, B
B MU E KT BMUSECEAA A
FARIETR 8 FPEGA R 2 7RI, IV B I8
R e 2

=

AT T UOEE LS S R R RMPEGA Ja & 7R IR
IR Z IR SN BB, AL WAL HrE IR
PSR IR MR, O B B R SCRFE BRI A S P 5
BT MR T AR O O R R B, B
INFIREARR D, TR, S B 18 77
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/) (Baishideng Publishing Group, BPG) 3= 701 H i (1
— A o SCEI R R H T ORI X 28 i 1 ] B A 0 SR
.
1.6 Bir (HFAENWMHAE) HBaishideng Publishing
Group (BPG)4m A1t hix. BPGEX R ki1
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110 945 [FT PRGOS R Z14-28K. fir A HORAR 2
2-307 [FAT B KA P, 2067 B LA Bl s, 15 )
HEIBAR BT A AE B P AT P

111 #&As (IR N E) 8 S5k I ik W
https://www.baishideng.com/.
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2 FREK

2.1 BARATE TRS ROE I E KA HEGB 77138 74
AR AR SCRZEARR I 5 1, GB64473C
g 5N, GBT7143C e 275 3Lk S FN LA L2 GB/T
3179RF 2 AR T G FlE A A EF R, (R 1R ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll & 1) (EYE2AIHTI RS —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), F44& I.: Ann Intern
Med 1997; 126: 36-47.

2.2 £WEARE FRMNAREN, fTES—. Wik
HZRBIE, o7 T H5 KN S B2 InE 5 A
PR, CUE B AR, R 400 DLa B 3 AR 4
WHERRESAMP (CEEEZEDY o (B
LSRR AR D) . (AT o (ED
FAA) « AN AED) © (CHRAEY Y4
WY M (R RIUNHE, 240 (RN RS
VLR 24 30 ) A0 DA 24 B 25 G o g 1Y) (24 44 3RV )

Do 1B oK f i 2 R B R AR 2, R At
HEMN 244, IR 2575 S B IRIE 25 & 25 1) “dm
DR TR A BB AR S AN ) AR AE T B
2L (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 S5 B AUERRITENLE
AALR b H R 2 4% 1A SRR EEAE DL R BRI (1) X 4
A, SR A EA JEERE, i Kstroke, & #ifever;
(2)F X B N AR bR SCA Bk R OB ],
J\%eight principal methods; (3)5% 15 H 7% X 25 1A 5
MNE R, BAMOEPESE, WByin, FHyang, BIFH5%
yinyangology, A Hirenzhong, A Hqigong; PiEHF 5 %
PN B 5, I8 H N/NE ) dllweixibao nizhuanwan
(H 4l 5% H), guizhitang (FEA ).

23X FH FRMERKRNE, IERMES ETA
b B KRS R 46 S i, WLPRIESS Aim, IR
ip, 2 NS Ase, i E=d S Ao, BkiE S Mia, Tk
Hpo, #E H Nig. s(FH) A HES LS, kg MNAES K g, mLAS
AEH ML, lepm (5 A 1/min) <+ E%(X 83 50%) <60
= Bq, pHANBESPHELPH, H. pylori/NGe'S BHP, T1/2
AREE Wit 28T, Vmax A EES Vmax, pAE AT
u. FEHFRMARI AN ST, FRMAR R, SIS Fhhr
TELAMBEZSMAGIELE 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 Eimean, PrdEZE
SD, FEIE, A5, MERPAIA G 2 %0r); 142 b
PRI TR . B AR5 (WN, o, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIRE, mol/g), 7 (KJE),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

2.4 3t FBAx T RR A E B AL o R OG5
FrAE, GB3100-3102-93 F AN AL, TR “ o0 F R M
SO BRI AR S 437 5 &, 130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+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%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH &L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 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, F5r %, AL, RiE
1107 g55X 107 g2 KU1 mg50.5 mg, hrefskh,
HEykimg, KEmmm. E RS AR T8
FISCR) R, BN R AN S BEd, (HEERS mghl 58 mg/d.
TE—ANHA A5 WA 1560 BRI, FanA
RE'S ilimg/kg/d, TN 5 Rlimg/(kged), FL7EHERS S0 A B
Gu—. AR BRCA . ZHIX 2, i, 2 min A2
mins, 3 /AN A3 hs, 4 A 24 ds, 8 mg AN &8 mgs. N F
N5 d; 15F0RA 15 g 10%4E /K AR R 40 g/LH S,
95% PG A% % A1950 mL/L 2 5% CO,M 50 mL/L CO,;
1:1000'F FRRFEN N1 o/L'E FIRER; HEESEE R
736.8 pg/mgh N B FiEE H &L B ER36.8 ng/g;
10% 7 % 4 3 249560 mmol/LEE 100 g/L % % #i; 45 ppm
= 45X 107 B e FE IR (AR 38 B F r/min, #858
H g AR ES AR R, —#LL “kg” FoR.
2.5 it FHS FiFEA S A (DR H/ANEs (2)
FEIB R SESCREF; ) RARI A TNSG % (4)FF
APIH KRB I SONSr, (5)E HEHA NS vo;
(ORI TN En; (TMFER R CRMA RSP, 75
it 2, 1SRRI P8 bR E RN N
mean+SD, T35 + brifE iR Amean+ SE. Siit 2% 3#%
PEFHP<0.058°P<0.01(P>0.05A4%). WifE—F T HA
— &P, M FP<0.05F1°P<0.01; 5 =2 H°P<0.05F1
'P<0.01%,

2.6 #F Mk B EZFAREGB/T 15835-1995KF HifiR
V) B R RRUE, VE DS IR 2538 K I F 87,
W —AEARER . AR, SRR, DUBERE . TilUis
g BN, Gt 8 R BT RE T 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/LZ%. & [ EdEAfE
I LI S PR RS B R, 191 16347 4R 600053 2 —
PRS2 B AR — AN, Ravrs)s —AiGw%E, il
T LA A 1R 2. £ — A7 fimean+ SDV %
FERMARFAE 22, — B LASDI 1/3 K 52 A7 4L, #1in3614.5
g+420.8 g, SDHI1/3E— 1 £ W, “FIEE 30/ B AL
K, W 3.6 kg+0.4 kg, LB L. X
18.4 em+0.27 cm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S E s RN BN S BB 2. A A DA S
IR TCR, Bii%d s, REB /DTS4, KT
SWE, W A S TS, MIRT— A B0 4 W, &S (R
& “0” YHSZ JE4 N0, SRR R AT LIRGER, A
R IRGERR, B1U123.48, 2 ANE/NEUS, WIN 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-155, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23
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2053 S0FP 2 42198546 H 25 H 108304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; A 19854E4 1 12 H 2
£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8Hf 51
08:00, N4t 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, B 305 EIMz; 101<40BE<1000,
H o BB NS VAL, RIEHE. NESCHT S BT A
Koy, BE30LIE 7S VAR AR £ 2 RS, 111486 800.47565.
SER BT R A B F A FAT!
2.7 AR EHF 5 B E FAREGB/T 15834-1995b5 S fF 5
FEEESR, AT SCH )5 4B R FH 2 (8] A5 $ire(a)
MRS IR SR -7 2R, FEF B0 ] (8] 5 43 7T,
M FIRISSCR S BIRAAECT . A S i 1 K E B
BB S I [ SO E 5 0T, 255 SOk R 2 TR —
HESHH, AL T Wb RfF s, h)'s, 25,
Wis., 25, FES kB2 SWE—YF, @EAHT—
T8, MRS bR s AT, WdES R4 5 T
—, AEHATATZR. bR P 5185 5 — K, Wi
VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
FRE IR B RN AN, PIREESHANG, =8
BN HRE, BWEUERE R BAE.
2.8 EFHEFMA LR ZE (1)U NI R
LU R ERRR: 08 SO E AR DL AN R
I, A3 0Lt B LB 1R 7 2 5 14 & 0 57 ARG
RS (PR PER S b DX ) B 5K M 1) Bk 3T 42
FREEARAE, DL IR TR O R AN A
15 A=, IR S e s S S FH s T
T %015 F = F P DERRAS; (2)LAShY 5T %F
FHCHRFRIR: FrA B FEN 7 7 A8 NGB H 347 304
SEAG, WAZ AR ST ) SO I R B 241 1 B L
B Ty L HE SO (I HE S5 2 5 T F A ) IPDF
FRAR. R A R AME B S B A M A B
A H .
2.9 X THEKRKFE A A TR s B R RN
51 F 0™ K 3B HEB P G H R 51 B A B33 36 1R
#. BPGH 5| B SR EGR 1R : ()R]
WAREFERAZMFRBPIIHE T —kBiE 2RO RE
(R Pl 22, B AT RROBLI) B AR, A 5 b A0
Pt 2 H A R R B ORI R B P B R
AR R UCR R VE AT SO () IERRFRTE 51 SCRRR IR
FARRAL. 25451401 Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;

e R

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,
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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. WIHRAE#H KL L
TR HLSRO B A AR B AL PR A H B  B R A% AT A B
51, UK T i 5 BPG AR, L 0B TR 54T

3 FhREXPUEH

3.1 A T IR b SR SCIRRR 8 N 2, N B I T
AR, A UBTRA%cF Ik, AHEE 4, —#&20
AT R CHIBTAL” B RIS SRR E 1.
3.2 MR 1SR 12 A0 B R ] o = 2 2% 35 O
Z 7123(ICMIE, International Committee of Medical
Journal Editors){E# SEAEARUERAT, BARKRIHE N (1)%)
TN B e I NI V€S N i 1) 3 B R
KOTHR; (2)F2 B, FE0 3 & (1) 5 BEHE N A AT
HEVEPEAE G )iz & R R FH W A )G —Fa. 1E
B NAFE SRR, 2803, PR ST AR DBk A A A AT
NGB b AR ZF A TR ot MRS, 2R
WL R IE S, W, WIFER S 4 2 1872 k& (1
NS H LR ATHE). (HFRENERE) Zk
B2 NGIER A O SCE K TTER, AR E LS
—AEE L FLEE R

3.3 e AEH T AL AR, 25 U5 F5 4 T 2R
B, A% a0 sKIBR, HESrHT, AR 2 e BE 2t
= LB RIE T 067000

3.4 FH—1E&BA KA SKIER, 1994450 R 2
REA L, I, 2 T A0 2R Gos i (1) BRI .
3.5 MEH kA A BRI DE RN 48 % SR
PEDTHR 355, SR BRI, ETNGE . FRI2. %
2R TT . PR B ST R RS
Bira. k&0 WET . M. FEREFHIERER
B AT RSB A e TR e A IR A s
Hrea BRI =2 R BERR AR 58 ;. A8 SCE AR H Bk
JI PERHAR S 28t 22 58 k.

3.6 e tson A wg il E KRR EE 4 5T B I
H, No. 30224801.

3.7 s A M. IR B4, #d%, 330006, T
VEAE T 5T I AERR 1, BB R EE IR EE R AL
B, LR 401 R4 H 000 % . huang9815@yahoo.com
3.8 P LAER A SRR RBI F0 S (40 206 A
3507 WEAEE . HINL 7k, SR ME0. B
7 2 IR I ) B A B BRI AR E %) S B T
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BHEFITUIRCR. TR LA ESEM RS R, Rk
U A BT, BlInXE . SRE ISR (AT

RIEPE A SRR TBAERENLAL . SRR S, Xt
HRZEUCHCFRRAE,  anAF Fusxt GO /s, I A LI R R
BUAZWbRdE, Wil ik o324, B 2/ DBk kv, B
2 /D B AN R ST RO 15 LRI 9. 25 RN B
BEE ARG B, A AT A H ORI, YO A E RS
PR, BUAZEST, HERRLER, BrolSdE s B R gt
SEOTIRACEE, R A SR B X RN GE T 2 2 A
B UME (MR B PG NS AR R R E VA IR 1Y), 45
WA AR EE . HERTCR AV s R ANME.

3.9 K4EIF VE RLE R 51 R A 415310 DB,
SR S ST R R AZ s P 2. iR B S [ ] 37 R 2
s g 8 1) B i I ndex Mledicus Y 2 2 3 3R] %6
(MeSH) PN T A1 fR]. 06 LR A SR AR 4 1 ER A,
ANFHERZ I <7 k. R iiE R SR
BR9%; 1B IERERR 2%, B B R MERAR K. 0 O
WS — AN RERS . A A R« bR,
3.10 ESAREE R 2445 FEREAIG A 72 S0 2 S 8
SAHE 0 915 1 MR (1.1 MR 1.2 77%); 2 45
3118, 4 2. P S AT S, ETEIES
PRI 220 bR G 25 IR B2 IE 3. IESC 5 3 HEL (1),
(2), (3), LA NIE & BRI,

0515
N ALFEZA AT B RAZHT 55 5 Al A SR 5 o6 &
1 AR ¥4

B R, RS L ARG 250 i Bt 5T e 8 B R 0%
SEHS. X H T VENAZ VAR, PART AR RIS 075
FA 228 SCHRRIAT, A 20 SCHR b a7 370 Hh 9 D7 v 1
BSTVE iPL s Gsia AT

2 45

SEEG 28 LN A HER F B R A SRR, 1R 4s b B g
GiTie.

30t

LAY B, AR rROE BT A ) 5 SR AR AR T A A B AL
W, AR KR SCHER P B R SR R i, R
A 7 AR, A 20 B B RE R,
AN B ESCED AT AR R I N 2. RN B N
Fk, RNAERAFIBHYE S BAERTE UL, Kig—
A =2 R (AR L), (R IESCHiZ IR 77
A BN B BRI, DU 2 S i 1
filt, BT BB RNAE IESCHZ I B 7 L A — A
FEARMEAE. BOE. &5E, 5—H—ME
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fil o BIAUR, . 1 ZE461E B R IGYT AT SRR L.
A: sy Biosee; Coosoo; Diooee; Eroeoe Frooeey Groee, Eﬁﬂléf@
Wie. O, B, O. A. A HRAERFS.
Guit2 5 25 M P<0.058°P<0.01(P>0.054F). T
— R BE—EPH, MHP<0.051P<0.01; F3EN
P<0.05F1'P<0.01. P J& i BH o] P 36 &% 6 B A%,
WIP<0.01, ¢ = 4.56 vs X IRALSE, TAERMAL N 7. RN
KRBT H AT, SLRI T A5 R ER A
U7, BAANE ML £ BRI
7 RN IEAN,  “-” AR KM, A [E
HFEZ F R REZV5IEXHAER. REMH
JEE: Ft/min, ¢/(mol/L), p/kPa, V/mL, t/°C#ik.
HEINE S, HHER G & Z2%5 STIRAT, 7655

4 22 Lk

ATIRH Mg ” W2 77, BERASCH H B
i FE Rz A - 5 HE Y. SRAB X BN [RIATIE R
R RE DA FER 4 T 78 43 B R, R AE SO 51
Wb b AN TT eSS I A A, SO s EE A, R
1t “Pang®%” W5 bAEAIE S, 5 IECHR LT HE
SCHER IR, AR IZ IR A R A B ARG S,
Ty AR e eee ) RFEPTHA N e eee; PCRITVERURK
M, SOk T SR IESCRUAR RS, 5 TE SRS 1%L
FIHE, ARSI 7 L SCRR™. BT 51 22 SR 2 LA
I12-3%SCIE, PubMed, ¢ ERHL &G THEIA T
ARz O BAFE H A ) SRR AR ST N
HE, G N 5] U e S 2 D) AR DG i Y Ak
TR BRSO, TSRS RO S, (BRI
AREE). S, T4, 4, 4, -1k 51, PMIDAIDOI
s BEESI RO 9, (EE G4, 4, &
R, Wk, H s, R, 4, R UT- 1k T

(HRENBIRT ) RIS

HERERE; AT “-7 3, ZAEEN
RTINS 5. A& “ BIEE” WPGEPF RN
“Lian-Sheng Ma” .

4.3 45 RBAEHE, J55 AL IR KA T B YR
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Hebei Province, China
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