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Abstract

Gastric cancer is a malignant tumor still associated with high
morbidity and mortality worldwide. Its onset is relatively
insidious, and when detected, it is already at an advanced
stage, lacks effective individualized treatments, and has a
poor prognosis. If gastric cancer can be diagnosed at an early
stage, the survival rate of patients can be greatly improved.
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However, traditional imaging modalities lack specificity and
sensitivity. In recent years, molecular imaging technology
is booming, which can non-invasively and dynamically
monitor gastric cancer at the cellular and molecular levels,
and provide more reference information for clinical
selection of treatment options and assessment of efficacy
and prognosis. This article reviews the biomarkers of gastric
cancer and molecular probes in various imaging modalities.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B R KL B100 754, A2 B AT E 7oK
(RPEAE, I HLREAE 5] AR T I3 = KR AN, K24
B B AR D2 TN B, fid T B&AERTT
WAL, AT T AR AR, BAT, Bl T
ARUIBRFATIRYT, I B ARG B SR N90%,
SR 0 B e S A AR AP AN EI30% . Rk, SRk
FHR I IET2 I B, SHEEEIRIT 7%, Hiak
BRI SR R, e B R AR WS
W 5 g T VA AR N B THEALETZ S (computed
tomography, CT). MiILIRA& (magnetic resonance
imaging, MRI). 1EHLF A KT Z 474 (positron emission
tomography, PET)5%, SR M 1X 2477 VAR B — & R B 4.
BRI B 7 A S AT A A RN, 9 BLKS:
THAEE W ERIERR, RATFLES%-26%I1) 15 Ji 23 48
U, SEUR B B R AR, CTHA — e MiRSHE, 17
TG LN ANE SR I 2 UG TR A, B SRS EE
FEW LA, MRIY T B2 BB R, HoAs
B A, 25 5 52 BIRPIR IS 3h (T4 e A Oy e,
PETH & ELAL B 5, ANIEA IS IR A, 23[R0 Pty
FURUIC. BRIk, IR BRI ARRT T B i R 2 Wi ke
BLRIAE, SRR, 73 FRAREOR UK R, W] LALESH AN
TR E SRR AR, 75 B Iz R T
BORBER Z M. 707 U 7 S5 A IR e e R A
YIRREN . ARG J7 15 DA SRR SE B AR B #%, 4% ol
YR IORE I S TR 5 B s B A Ar SR S A
T AEAR AP AR B R ', T8 B SE B, 7] LAgg
i B2 T R AR L, I H A BGm R e -1
L, SRR (KL A e,

| BEEMSINEYEHRE

1.1 AR AKREF 2R AREEKRETFZMA2(human
epidermal growth factor receptor 2, Aer2)/& H17'5 Jxft
& b Rerb b2 9wt i 5 e 2 ], J& TR B A K R 132 4k
(epidermal growth factor receptor, EGFR)Z 1R, REW
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S H5AMRME ST (S0, Pk gnf s,
IR I i 65 5 SO 32 3 1l [ 4 il A= K R g e 2 1. B
A AR SRR TE 2 PERE T B 08, SRt
B 228, WHHPILRA RINTUSH B E VLR
RYLILET%-34% 1) 5 I 7 4 R Ik B ™, ok B e
W — R 75 B 0 A bR BRI RE S, AR T AR
ANTE S R g FH A R 988 2 I A7-E 52 i M, Sanchez-Vega
SV AR AN ] (P75 A2 3 ST HE R 2 2235 15 1o 2 S [ 71,
I BLAEIZ IR RE T, AR I A B A7 AR AR S (AL, )
F 5 PR B HARGTHER2 FH 1 ) B e AT 2 Wt s
TERME.

EGFRAZAARZE—FI1170 kDalf B 5 0E 5 (1, %52 1A 2
A A R E Y, EGFR XA MHER, tH[F)E
FhererbBFIEMRRA, CESZMAEKNFEEGZE
W, MR EAKRE T B KR -0, BESS
SRR ) R A R0 R !, Kim 25 HiE BHEGFR ffid B ¢
KNGS B R R E o R A5, EGFRATLL
VEN—FITIAR BN, S5 BRIIRAE . RIRLLKH,
A DL SR A2 W7 9 HL 1% HTE GFREL [GVA T %2 28 19 A,
A FIF e A A ia T O =
1.2 #oF BERRMBEZAED, hiEe:
ok 5REEAL R T — RIA R B, BT g1
FKe, REE A 520 M RN 20 2 [A] LA K 4 5 4 a4/
Z I A AR S B, REEME S MBI, BAE
Z5ARIIAERK R, ORI . RS,
TEMMR T O R B R4 T L E N, A &R
e, v RO JEAENE FL M — AN E A, BT RERETE B
g i RIE 2 Ak, HAE36.7% 1 B ik, R HS
B Lauren 7 B AMEFERE . TNMAHHIEY. avp6
I IE I 2 2k o-~F-IE WUYLEN B 1 0 23 WA AE X 36,
N T 0 35 e 98 AR 5 il T o 4 L 1 2 K, (i o F 3
J&, 4 B AR AR Y, BRI Z AN, FEAR b DU AFAE
WSS R 1 B 24, K FlavperI s H e,

TG S Wbr S ETE N .

bR T ovB6Z A, avB37EELHEFL 1 15 9 (1) 22 Ml e
BRI A L P PR B A B 3 T v Pk, T AE B 5 B 40
HRIE AR, 2245795401 b, A5 1191 fiRa 4 A i)
B3N PHTE, 247451 10] J5T 20 M B 14, 2 BT a9 (4 P9 B 4
PR 2RI, T LU 1 B R i e,
1.3 Claudin 18.2 Claudinl8&—7h# 24 8 431440
wEY, BRTEEEREA, 2N E2ERRE B4
FSCIAFRAG DA RS DX 45k, A COR U AN, BRIt Z A1,
A A B APARY AR H A % 5 (1 —FF, claudinth,
REAS SR 20 M B B, - HL2 5 240 M0 5% 1) 12 DL R 4 i ]
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FIE 5 S, H, claudinl SZILFERGF I, B A
AW BHEAR A claudin18.1fclaudin18.2, claudini8.1
FEAEH N RIE, TMiclaudinl 8.2/ 4% BRI T B Py /LA
UFI bR i, EAE BB LR, T RS SR,
claudin18 24 BLEAE PN, (H 2 A AR ALY, 70T
AR RS 2 K, ISR RIS W RTETT BCA T RER
BN 445 15 g B E AR AT e B A I, IR 4
81.8%1) B i Hhclaudinl 8.2 4B, Hrh16.7%7 B
HERFHTE™. claudinl8.27E B i R iA B AR mi, 1T
FUPR AR 5 SR A AR SR E, ARERTERUS
(bR EAY, EX AR L FORAE R B 40 7 AR 11
VbR EY).
1.4 by £ dpAr &4 BT FIRSEEIN BEEE S At
AFAE—LETIF FOAR N A IR X A b 4. FL AR
JeHiJE 1(breast cancer susceptibility gene 1, BRCATIIE
S B T RIE B, I A HERIE S AR WA 4 <P
Tl R Y0 fit & 32442 (the triggering receptor expressed on
myeloid cells 2, TREM2) & 52 3K i U R IN 5 1552
&, 7 B g BRI, i8I PBK/AK TS AR (Rt b R -1h)
FRIFE AL, TG B 9 ) R AR R R PR A R Y, MGT A2
B R ) — R R L, FERAKE S B R
FERAREZM), 15 B LR K 15 9 B3 ) s 4
FIEC 1E B R, AR A A R R T R A
78(glucose-regulated protein 78, GRP78)tH &3k 14 i,
PAICAZ BIREYREY 2 . HBEAZA L
— Pl I AL 1, 7E IR AU 2 B A, e E
SR 20 P RIS Y. RS2 AR o R RS2 AR B A T
AN 324k, Befg s IR s B4R A, 72 1IEH Y
i LRI EAR N, (HAR AR 2 R 40 L i B AP
H A, AL A, e —Fh T4 e, T
YR S SO A RF S K. B R T3 — R, o
SEAEEXRT g (1 T4 AR AT A, AT LA e ik AT
N, [F R BT e AE A BIRR YR AR E. LGRS — M e
TAfbricy), HAE BT mRIL, ReigHER) B i
SERIEEFERY, CDA4Y: R IR e 40 i 2 1 1 — P g
Bt o7, REE4E 5B R IR, MCDMW IR 2 5, B
S 0 PR 3G S AL A% AR 22 52 B, S5 SR AR O
(AT TS R 2R, 1T CAME N TS (A hs &5, 7R
R EWHEANRI R R, EATRARANER.
AT Bl LA B RS L A 7 i 25 Y. S b R, 1
V2 B R B2 ELBUIS, I HBh = A Pid iR 542,
B HAT 2 B e 1,

2 BEIDFRERITHE

2.1 %% SPECT/PET& M )& SPECT/PET/H H frl 2 it

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

YL R, B s R R AR RN
WAGHAR, &R FRRERIE RIS WA 12 5. B
A, AR Z PO O R ESEF. P T Mny PZr,
%Ga. “'CuZs.

B 17 fieh 8 4T P R D s AP R R B 1 2 Ak
HoAth 43 TR & Wit 4 T HRAET B AT A g . Shi%s
BIEE BT A JETREM2 ¥ 5 5 BE A4S mAbR ARG, k73
5-F(ab), 1 B, G K™ T Arid G il AFEPETH
ARl R R BE 1 5 e, RENSAE 9 R VB E AR ). AH L
claudin18. 214G, [*Zr)Zr- %4k %(DFO)-TST001(—
Fhclaudin1 8.2/ 5. b [ Hi44) f/ECLDN18.2FH 14 (1) BGC823
YA RILE TR AR AT, ATV T BRI
Wit R, HRTIGA Fici F RO YA 2,
TSTOO1 FH sl # FLA (U PEAZ 2 bR J5 2 15 e 3k
RFIRERIRBUR, ELE RIS, ThA T Bt — 2D
WA, AT claudinl 8 2B SR AL T — DA
(175 1. Wei 5 AR 1 42wk AT 7 243K, ATk
*Ga. ""F. “Cusil 5% ¥fclaudinl 8 2/ N IR A K BT
PRhul9V3SE A HIl REL, BERSTE IEPET FHERGZ B
claudin1 8. 2FH 4 (1A [FI 40 fr) 2 T B 2. SR, N[
PRIC e B R AR e e AR R A AR BUR Ty TH A7
TEZESE, ARRAE AR A 78 H AR S A RS A AR
ik

— Tl 2 A e A% s 2 AR AR A T B R
ZWrh. MHGRP7845 & ik(GRP78 binding peptide,
GRP78BP) 5| U R 2 - 111 (M In) bR ic R A4
TR, RS AR S P ] R TAGRP78 11 B g il g, FL
TS5 FEE B v TV GRP7SBP | S (1" Inbric (B
B, T S B0 e 6 P 4D A58 AR P e B 9 A A 0,
2.2 MRISAME 50 F R HIREEAR A5 18 1% Gt ifg B
AR L, I EMR BT LLEAR R 1 A R
BRI, AT 731 REAT e A7, K FL N FH 2 e,
AT LASEEU R RHERR IS W, ToHLGKoRL T ] AR
FLPR PR LU, R iR P S8 A Bk (superparamagnetic
iron oxide, SPIO)/ i FH kL1, 7 B i hml DAFE B
SRS S RGBT PR, G LA ZE 2 B I TR
IR T REAX 14 3R 2065 O e B M i P S A Bk 4 K R ]
DR S5 1 1t BB 1) ok ak I R A2 A ) B e A, mT DAAE
NREIEMRIFI T2 IAUE S, Lee ™R H#A i
H LT AUORER R E R T, TR LRI 5 LB R R
WIEZJE, FIFT2 MREEEOAR, il E&X SPIOfEAE
U T2 A St A 7], 7T LR H i R IAC D44 15 9 (X
s, AT DAVE R AR X B T T B 5. B
T SPIOXZ b, /NGRS AL B g K itk (ultrasmall
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Abstract

The prevention and treatment of chronic hepatitis B virus
(HBV) infection are still facing great challenges. Even though
the Chinese Medical Association (CMA) guidelines for the
prevention and treatment of chronic hepatitis B (CHB) (version
2022) have expanded the antiviral treatment indications,
there is still a certain proportion of HBV infections that
do not meet the antiviral treatment indications, known as
the indeterminate phase or the gray zone (GZ). However,
the current interpretation and judgment criteria for the
indeterminate phase or GZ of HBV infection are not uniform,
and their connections and differences are not very clear.
Different studies focus on different subjects. Regardless of the
identification of the indeterminate phase or GZ, the purpose
is to timely and accurately determine the progression of
CHB and whether timely treatment is needed. Based on the
understanding that the GZ corresponds to the “classification
of antiviral treatment indication” and that the indeterminate
phase corresponds to the “natural history staging”, this
article elaborates on the further understanding of CHB in
the indeterminate phase or in the GZ. This paper argues
that the GZ refers to cases that do not receive treatment for
not meeting the antiviral treatment indications, while the
indeterminate phase refers to cases that are difficult to be
clearly attributed to a natural history stage for not meeting the
natural history staging criteria. Thus, the GZ should include
the indeterminate phase, and they are not parallel concepts.
According to the CMA guidelines (version 2022), patients in
the indeterminate phase of GZ are recommended for antiviral
treatment; according to the European Association for the
Study of the Liver (EASL) guidelines (2017), antiviral therapy
is recommended for patients in the immune control phase
and the indeterminate phase of GZ.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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fi L
1%t AT X % x(hepatitis B virus, HBV) 2 4 64 b7 74
RAAEE ML, B R BHRIShY K T miis
J7iE FAE, AR KA — B M HBV R & R A4
JaAiB IT 1E AE, ARZ A R E R A& X (grey zone,
GZ). 12 %77 % T R o A RGZo s 5 P W AF 4
HREL, WEZ A B RS R 5 R AN, R F A
ST 36 ) 69 3 F R RAR R . AL T3 ke AT A R A
RGZ, LB 9L H T R, EHAFEIZHHBV R
FeyFEIRLEE R T EZRMET. A TGZ3 2T
CHEPFERIES R RRATHNET “ARE
SHR7 WIFERR, R LLEAE MM AT R R R 21
MHBV R R #2415 GZ6 Fihin. GZBP A Ri&J7
5 (RS F IR0 J7 3 MAE), W A5 8 B4 Ay e
AR T AR > I(RAS AR Lo EE,
GZE LIERH T, MALER % F. A% E IR
F A, BT GZA R TIEH, EIAE AL,
2ot 5 B 9 52 22017435 g Ae e, kiS5
TGZH RA T B, A IR IT.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.

REET: TR Komae; 1R AR X RREFSIT; AR
Ko, B 97 1 AR R R R

ZOIRE: L7 TAAT K R T B & X (grey zone, GZ)
8 i 5 P W AF R A REL, BEZ NMIEAR L R A
REFW, KRR @ a5 F R AR . A TGZAF
BT “RFNERIESR” R HERANTET AR
SR RBRRE . BRMRIR B Y KREEFER
FEEGFR Ay, ASAA, GZBP H R ik I7 38 F (R Aok 4
787 3E MAE), d AR S BAA A MEVARR A3 T B 2R o
(R AR )0 Bk, GZE 3R EH, 2

ISR BRI, tAER. JENTSAERSIXBIEAR. tHFREA
SEAYE 2024; 32(1): 8-15
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03I
LTURT % 9% B (hepatitis B virus, HBV)/EZe 2 SR
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A7, TR AR E R AL TAE [, 20194E 4Bk — A
T U 98 R P (hepatitis B surface antigen, HBsAg)
AT N3.8%, L1150 5T KHBVEGLE, 2961418 1
YL, 8277 NIETHB VIR E AT 2238 . BTtk
B4 R S5 AR SR . AR T 5 AR 141 “20304F
MR R RN AL P A fEE (ks Bk, fEn
P8k 2T 4% (chronic hepatitis B, CHB)#T A& B 4L K Hiyi
190%. FET-HRIFA65%. 12 W Rk F|90% AR T ik
#80%". HEPolarisE Frift/ T S ELALLHER, 20164F
RE— R ABFHBSA g AT Z N6.1%, 12 IEHBVIRGE N
860073 9l 1 24/ & FHB VIR YL (K12 K RAUN19%, A
JTRAUN 1%, SEFET- A E401000 A\ ; Gn 42 R RE 1 3
T, RIEEAE20514E 2 J5 A4 A T RESL I 5 TAE 4 21K
s HARY. R, R EHB VG500 S E AR SR YT, 2
SEPRHE T A2 “ 20304831 s 75 M 8 E R A 3k
TR BRI k.

R 3507 X SE SRk A i ik L i
WA A CEMEER. ik, RE (8 LB R
TRTEF(20224F/R)) (FIRR “Hikidam ” Yilk—24 KT
U BRI TT IG ME: BRI AL S FORE B (A IR)
Ah, X F—REHB VYL (D)ILIEHBY DNAFHYE, 7
PR % ¥ (alanine aminotransferase, ALT)FF4k T 1B
{8 _EFR (upper limits of normal, ULN), 14F PNZE4ERE V31K
PUE, FRREDAIRE3 mo, HAHRRRIADER R ATy, dil
PORERIATT; QX T I7EHBY DNAFHTE#, TEIRALTK
PR, RERE NG —, #BPURERTT: OF
LU 98 TR BT A e K0 5. @4FI>30% . B8
OB PR A 1, SR IFIEA7/E I 2 R (G=2)
AT YA (F/S=2). @HBVAH K ANRILCE NERE %8
M %655); ) TR 14ELL L, HBV DNARIALTHE
M AR & AR 2987 1 “Arfe 7 CHBE R, 2l
s d e T BB VB R B E AN T 4 AT
(Treat-all)s @b iEI PR ? M 5 0L, Kb aia
ITIE ME FEANSE T4 BURYT. ST E4EHBY DNAJK
PG E(>10" TU/MLE>2x 107 TU/mL) )3, 1697 5 Ri&
ANEEBECHPR 25 MUE F) ir R7R P BB 4 H 28 2

BP9 AR AR P 4K T BURE BEIR YT IE MO, SR b,
WA — 2 LLBIHB VIE U A TF & PUR BRI T 1E B
E, B HEFRRZ A 2 #(indeterminate phase)Z /K [X.
(grey zone, GZ), 48R E4E G 52 1 (immune tolerant,
IT). FEITHI A 21584 154517,

MR AR, A E I S ABEHB VIS “ F AR
S, MGZA RASPEHB VIS “VRI7 [13E MIE 7
K7 ABIFCT A E WG ZI A e i B L, P
AR 3R -5 DX IR ANELR B, AN [R50 i i okt
FAAANE]. ASCH LT L7 T R A2 HB VI Gy
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At 5K IX AR,

1 HBVRARBERE D H SN AT ASE

1.1 B 2 s 20 TERRANf E JA T ] 5 G, 75 B
FHB VIS 3 28 5250 . K3 = Wi e B, 12 4-HBV
G FR S AR AN HGER D: (1) S B R EBUR
(hepatitis B E antigen, HBeAg)BH M2 4 HB VIS4 (tHFK
ITH. 1BHEHBVIEHRRA); (2HBeAgPHH:CHB(H i f
PEHBRI. RS s, (3)HBeAglAMEIBEHB ViYL
(FRAETEEh IR, e tml . JEEsh EHBs A gtk
A); (4)HBeAgM ECHB(H AR FHE 2. B 24
(EASLY20174EF5 0190 NS M A(22): (1) HBeAgPH 1S
PEHBVIEJ(HFRITHA); (2)HBeAglH :CHB (HBeAglH I
B IEHB VIS 5% 75 20 ), 3)HBeAgBAPEIEEHB VI
e (FRAEIE B EHBsAgHE IR AS); (4)HBeAgBA 1 CHB;
(5)HBsA g MRS (FafE PEHB VIR G, 35 F T 24>
(AASLD)20184EH5 81150 M325(#3): ()ITHICHB; ()%
FEIEENIACHB; (3) % 5ICHBY.

B B AR L A AR 5 T A 18 EHB VIR L. ARk
REFRAERE, (DALTIER . FFHSURHE A5 R
HBeAgPHPEEPEHB VR, 4HBV DNA<2x10" TU/
mLA/E{HBsAg<1x10* IU/mLH, fifa )22 (2)ALTIE
W PSR ARG . HBe AgBl B EHB VI
Y3, HBV DNAPH PR, Wiy 522
1.2 R AR FREGF R R TR, A e e
HB VR R REEIT IS EHB VYL E B Ui
148, 5 HOR F248FR(HBV DNA). AWML A8 FR(ALT)
AP B A R 2 X AR A T LA R4, B A RE
BRI X 7 HBe A gPH PE 18 MEHB VYL % SHBe A gl PE
CHBZEF, DUAREHHI X 7 HBeAgB PEHBVIE G4 5
HBeAgBAPECHBEE, 2.5 A 18 EHB VB YL 11128%-
55%"". (BT i A 7 A B A AR S SR EHB VI 1)
HAR N, AR SRR AN 2 B BT ] 16 RIFAR
HRIF,

ChenZ " 70K AN H 2 B2 RIG Z, 12264118 1
HBVEGE 1, 259451(21.1%) NITH, 365151(29.8%) 5
HBeAgFIPECHB, 1285(10.4%) ~HBeAgl 1 EHBV
JBYL, 334511(2.7%) AHBe A gBH :CHB, 441151(36.0%) A
e A(GZ); Al AGZ) S, 239651(54.2%) AT
H AT v/ R JOREVRAU(G2-4), 21311(48.3%) 45 H/E
LFYEAN(S2-4). (FXH T A TR R RN 8 FE 1 H 28 58
S8, IR FR [ FE BTHBY DNA R 8 SUE >2x 10
TU/mL, MEASLIEFG¥15E SUE H>10" TU/mL, AASLD#R
S UEA>10° TU/ML.

FEFFINA, WATFEAASLD 20184 SAxiE
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GENBHIERE, WE SCHAHIE R, BARIEZ U
WBIT AN E R SEE . 10E T SAE (0 21T 40 Mo e
(hepatocellular carcinoma, HCC) & = #5351 3% 15%F11
19%, MHUREFEITH 3 N3%. 4%K19%, PURTERIT
A PR AN 52 31 B 70%HIHC C IR, — T [al i A
FIWEFEAIN3366H1 AL Z Hiw EE IR T 12 EHB VI G
G E LI E A X NHE), AR 12,54, A
e I8 ONARTFE-AASLD 2018445 SARUEM 3,
T 50 R T3 2 o AN i o B R8 3 240 1 38.7%(1303/3366);
Bl 15 22 55104, ANHf e JH AR % Hh 68644 4 (52.7%) 11 A
AN E A, 11728344 FRE (21.7%) e N S e TG EhCH B A
P N e i S ICHBI 3, BRI E RS B
RAEHCCH R T =, 57— TRl R G iR 4
AN 14T 5T 311779861 AN s 8 3%, [ LLAASLD
2018445 T AIZIIbRE, JFLART & AASLDHE FHRER3
KNI (1072541), B 782 BAN 2 1 & HCC
RAEN2.54/1000/4F, W3 = T1#F & AASLDIR S5k
1325 NBERR = 1.64, 95%CI: 1.34-2.00)".

HWF TR E2019/RFE M ALTIE R . HBeAg
FHPETE PEH B VB e 35 (ANl € B3 4r 425 (1)HBYV
DNA>2x10" ITU/mL. HBsAg>1x10* IU/mL. PAKHT4
SURELRFEA 2-3G0F1 (B0 2T 44 73 HAF 2-441; 2)HBV
DNA>2x10" TU/mLATHBsAg<1x10" IU/mL[{{&PEHBV
JEYL#: (3)HBV DNA<2x10" IU/mLATHBsAg>1x10" U/
mLAEMEHB V&Y (49 HBV DNA<2x10" IU/mLAll
HBsAg=<1x10" TUmL[JEHEHBVEG, X H B
ANHE R 1 H44.7%(72/161), FFEZR R IEIRAE /) 2%
(A)=21533.3%, £F4Etk 0 HI(F)=21538.9%, A=2F1(5%)
F=25(50.0%)"".

20224EChoi% A A: HBeAgBH P12 MEHB VIE L,
WAFFA(DALTIER . HBV DNA>10" IU/mL(ITH) A1
(2) ALT>ULN. HBV DNA=2X 10" ITUmLJ1EN, N
A2 ; HBeAgFATEIEHEHB VYL, WA 4 (1)ALT
1EH . HBV DNA<2x10° TU/mLAI(2)ALT>ULN. HBV
DNA=2x 10 TU/mLIFI L, AAH 1.

i Dusheiko 5 AN 2 W52 SUN: HBsAgBH
(10-10° TU/mL). HBeAgBitE. HBV DNA 2x10°-2x10*
IU/mL. ALTHEEIE (FEIEH AT ssh). FHEmw
P B RIE, JREAH € BI5I N 1g1EHB VI
LI E AR L5, DA E JHAE R KX

2 JBTSHNENAED K 5GZ A8

2.1 3697 & mAE & FEFEIRGZITR 1A 6 RN, 75 B
HBVIRGWHIT G RAES 2K, HUREHATT 22 HEHB VK
YL I BR YT T, (H2 5 4 TR YT (Treat-all), AT
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® 1 BEFRIEFEIEEHBVEEHBERE DM

_ s . eare  HBEAGRRIEIBIEHBVERZY
B e e | RN pmae, ERAE,  HeAJItECHS BT
C = = P JEERDIEHBSAGHERIIRTS)
HBsAg(IU/mL) >1x10° + <1x10 +
HBeAg + + - -
HBV DNA(IU/mL) >2x 107 + - +
ALT <1xULN FAOREARS <1 xULN FAOREHS
TR REDE. TBESIIEAAA 4 BARSEA/TT 4 TONERENE, 08 BPESSENEA/AT 4L
A4 IR E) ANEEELF 4

HBV: ZHRTSIRE; HBeAg: ZANTRENR; CHB: 12142 BURTSE; HBsAg: ZEMFSRENR, ALT: RERIZEEE; ALTHIULNERI DSEIES0 UL,
19 U/L.

7R 2 EASL 2017CFiSERISIEHBYRERIVERE D

HBeAgPRIE HBeAgBAMEII4HBY

T e | CHBHBeAGIBHEN: BSpCEatHosAg  HooAGIRtECHS o O P
R evememEnm  sEne e

HBsAg(IU/mL) BT PEKF X + -

HBeAg + + - - -

HBV DNA(IU/mL) >10’ 104-10’ <2x10° >2x10° EERM, Bmaseg

ALT <1xULN REgiRERS <1 xULN FERREAS <1 xULN

FHERIES RAES D) ToAEESEMICAILT /EESSERIAD ToEESEAA]  /EESENIA ERET/RESEAA

E. FE4HRE) “#Hl UL U A4 U

HBV: ZAUTIRE,; HBeAg: ZEIATEEFUR, CHB: IS14H AR, HBsAg: ZRURTREINER; ALT: REIRERES; ALTBIJULN/J40 U/L.

3R 3 AASLD 2018TE{E SIS MEHBVRRRIVE X B2 WitR

A6 ITHACHB SRS EIHACHB JE5E5HCHB
HBsAg(IU/mL) + + +
HBeAg + +/- —(7THBef8I%)
HBV DNA(IU/mL) >10° >2 x 10°(HBeAgiBI); <2x10°

>2 x 10°(HBeAgBEIt)
ALT(FI/ZNAST) <1 x ULN FEgiRERS <1 x ULN
FTERIBESIEEDIE. AT 7COISSERIADT 4L BHE SR/ T 4 TN ERERIE, O TEE
FHAAZE) UL

HBV: 2SR, HBeAg: & AUFFKEFER; CHB: 181 2 AR, HBsAg: CHNRKREVIR; ALT: REIREEET; ALTBYULNEEISEM35 U/L,
25 U/L.

BRI, I, HBVEGE B - ATHRIT N RED & PR RIEE S U4 4E b 542 . TTHBVAHCAT
FFEVRITIENAE)FIATEI T X R (IR AT ERNAE),  AMRIAISHHB VY, HAREHE: (DTG ALTRSE
TETT R R Kb 25 TP EE . DU 4R EI0TT, A IER IHBe A B 12 HB VI e (B35 Go 2 12 il /3
TR RN E A TEEYEHBsAgiE IR A . HBV DNAFATESS L), Q)
B EHRIE T VAT & MR TR, ER ALTRASEIEH (HBe A g IS EHB VYL (BRI TS
A AR SO, SN AR S IITIENIE R MEHBVIEHPIRA . HBV DNA<2x10" IU/mLIEHL).
RNFELE AR IR L. i, HCC). ALTHF EASL 2017448 R VAT T I&ERAE: (1)HBeAgBHPERK
SEIEW . K LOTIAFRATRELERHCCHF s . EkE <30 Bk, HBV DNA>2x10° IU/mL, ALT>ULN(40 U/L)=k/Al
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HRE I DL B RESRAEE AT 4E1L; (2)HBV DNAPH 2%
AR, 3)HBV DNA>2x10* TU/mL, ALT>2XULN(40
U/L); (HHBV DNAFHME, #5& T AL —, A LB R
JHREALERHCCH R S F4>30% . FHIEAATE B 2 480
(A=2)ELT AL (F=2). HBVASEFANEIL. R %
A IR R B LR, XA AR YT 8 N UE % 5
53R EFh A8 rE LA, (HH THBV DNAR & UHE
AN, BAREAE: ()FA ALTHS:IE & HBe A gl 118
PEHB VIR G (B4 Sz /ARSI EHBs A g ik
A+ HBV DNA=2X 10’ UML), (2)FifT ALTHFAE IE
W HBeAgPHMEREHBVIE YL (ALFEITHI/ZHEHB VIS
HPRZAS. HBV DNA< 10’ TU/mL{E#); (3)ALT>ULN(40
U/L), (HHBV DNA<2 X 10’ [U/mL{&#..

AASLD 201845 AT EMUE: (1)FZiE 5

CHBE:# (HBeAgP £ 5% HBeAgPH PE); (2)HBV DNAFH
PRI LA . R AE B I s B2 A 00 T, %
FEANFFG BT IE SOIE 0 GBS G (1) A ALTHE:
IEH HBeAgPA 2 B VY (HEIEIG8)HECHB
JKHBV DNA=2x10° IU/mLIEN); Q)FTA ALTHSE1E
W INHBeAglHEEMEHB VL (B FEITHCHB XHBV
DNA<10° IU/mLI%E#); 3)ALT>ULN(5 435 UL, L&
25 U/L), fHHBV DNA<2x10’ IU/mL(HBeA gl )k
HBV DNA<2x10° ITU/mL(HBeAgH 1 )& 5.
2.2 GZAFBE A AR GZ T 1) 0 SR ANAH [F).
Sk RO SE (4 =] B A9F 78 LAF ibro S can i JH A FEAE
(liver stiffness measurements, LSM)YEAHIWifE xR, #GZ1E
PEHB VIR YL & MR L IFILSMAE6.1-9.0 kPa(ALT
1EH)E.7.6-12.0 kPa(ALT N1-5XULN), XLE#HELILSM
1H6.9-10.0 kPa, AR EL2: o 1/310 8 A PRt
YAk ST AL,

R EGanZ5 4 A A EASL 201 74EF TS H 4R 43
WIRT4N I T HBs A gBH 12 HEHB VIR YL 52 SN
GZ, {HEEASL 20174E457, 1391615 #H HH50%NGZ
NEE. BEYao% " EWang 5P GZ 25 A & 1, JF
HRAEAASLD 2018445 i € GZHEE 73 ALL F426: GZ-
A: HBeAgPH . ALTIEH HHBV DNA<10° [U/mL, GZ-
B: HBeAgfH . ALTF}# HHBV DNA<2x10' [U/mL;
GZ-C: HBeAgBitk. ALTIE® HHBV DNA=2x10° TU/
mL; GZ-D: HBeAgBAtE. ALTTH HHBV DNA<2x10’
TU/mL, W58 Sm A 27.78%(1322/4759) 8123 2%(242/1043)
(1 5FH NGZ AR, FRERenZE TR GZE FIA T &
W, B0 D e RR SRR IS EHB VIR L, RIETRE
20194 K P2 IbR e, H434745] H 4 AT THH(108451)
AE B EHBs A gl IR (6161). GZ-1(BITIIZ M1
HBeAglH k£, 926). GZ-2(iARE5hEHBs A gy
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R ZHMAIHBeAgRH B, 68%1), A 7L ~51.3%(1)
BHNGZ. XuEPHET T E 2V 5 IR B &
(CR-HepB)f%idi, 437 LA E Hr i FE S FIAASLD 2018
AR T H AR L AR E, NLAE BRI AM 1
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W R TE F AR GZ R # A EKMALT S ASTK

SN FE I NG ZNBE B i t, FF AN 2R
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DNA>2x 10" TU/mL(ELFEITHI) F 2,

3 RNREHESCZAVFIAIR

CBIRF R 7 REFE “HRE” o “IRRES
Wisrds”  “URITIRERAIE 2R S, ETCIR I 32K,
HHBRAT K R WS EHB VIS G 1500 1
[R5 RETELGIT. Nk, BT EIER. &
B WTHB VIS HVR YT E NEIE, TR 0 i e XU
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FEANH 52 1, AN S5 F) 58 R (B TRI2).

Y FTANHE B 5 GZABEH B VI YL & 1 sz 5 0
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PRIGTT e SIMEA K. SRR, SR EEGZ
NHEEAT 7 e, s WA W EEH AN E B GZ N\ B
o33 XAFd TR 2%

(R, TETCIEFRAFHT AE LU BE S L T, GZ ABE
RS G697 1E MUE B, — MR MIEHBV DNA
BHAE . ALT/KTHFEE IE 5 RRAS b S DR hic e m A
e, BARGHE: () %REhli(HBeAglIE. HBV DNA
), ITHI(HBeAghHPE. HBV DNA>2X 10" TU/
mL); )& Hi(HBeAgPH M. HBV DNA<2X 10" TU/
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TU/mLE>2 X 10" TU/mL)FH ELA, = A2f E gl 43 51 A
30.95%(104/336)F110.74%(32/298)(EASL 201745/
FRiE)S 29.18%(110/377)F110.12%(26/257)(F E2019
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Abstract

By analyzing the recent relevant literature on type 2 diabetes
with nonalcoholic fatty liver disease, this paper summarizes its
etiology, pathogenesis, syndrome differentiation and treatment,
clinical treatment, and other aspects from the perspective of
traditional Chinese medicine (TCM) and Western medicine.
There has been some progress in the treatment of this disease
in both TCM and Western medicine, but further in-depth
study is required to explore its pathogenesis. Moreover,
the etiology, pathogenesis, and syndrome differentiation
of this disease in TCM are not yet unified, and large-scale,
multicenter, and prospective clinical research is insufficient.
There is also a lack of research on the action and targets of
TCM in this disease.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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AR Z JG. 2808 FR I (type 2 diabetes, T2DM)&—
Fh & B PR, B 10 2E B BRRRAE 2 JR 5 2K Pi(insulin
resistance, TR)FIE 5 B2 M4 5. Bl A6 5 155 13k Jee i 2 )
IR 2 LR B I RAE, ™™ 5 R (V2 iy e e,
AETP9RE 14 i3 7 FF(non-alcoholic fatty liver disease,
NAFLD)s B4 MRS R Ath B 5 453 45 B8] 3% BT 3500 1
PRI BR A AE D). Bl 59 75 P T 28 (002> IR PRSRE (3
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17, MR PE T A A BREH LRI FFIE . EAR )
FERE I, RE W7 IF 23 A i i i e A0 AR, 51T
CRYEAL |, AT R IR 2 R R R AL B SR 2% AR
RE S IRy, S R E e |, M E
BHEI T4

AT oK, T2DMEE#H A9 NAFLDF B R
N55.5%-80% . FENAFLD&IHHLEI 2 BT, e
JiE. IRFIT2DMZ H gk e 1) = 9K 3K 2. T2DMI) =
FERIF AL A S 4N R Th e RS AITR. NAFLDAIT2DM
BEAEAA . TP, JEITALUATEAEIR, #OR N — 4t
IR A LR, A LS. T2DMER 3 K 2 A2 7E IR AR it
ZEL IREE, 55 FAMHI IR 7 A e F R gs, B8 5
RANAFLDY, (R ik e A FFREAY, K B ATAH SC5E
TR AARBET R I KGE =P 2 =", NAFLDAF(E
4T T2D M K05 26 FHAH 5 A AN R I R 45 7= A 47 T
Som, it — 0 E N oA L, SRR PR K I
B WIS AR AR USRI, 4= RIBE T Ze 1 m2.2

{%[9,10].

1 MREZSHT2DMEFHNAFLD BIIAIR

1.1 ZgmAukl T2DMA HNAFLD 4 3L F R
i, IR LA EAR . AR B, L E{E I T2DM A&
NAFLD& A5 K JE, T2DMA HNAFLDIKIK A%, &4k,
IR5T2DM. NAFLDHIK b % PIAH oS, IRZ Ik
SEREFNE 25 R R [ AR B 3, T PN I s A AR SR A T
WK b B ik By RS, (R S 2 3 A P
TR SR I, T 5] R v UK R XU, Ik
SR RLEORN R I B 2 T2DMAIN AFLD & AL A
MR RN R (R RN P T RS 5 S,
R AU RFIA PSS IR AR, AT 3804 SR
A4 By JORE AR A JE. AR IR 723K AR Ak
22 5T AR A0 & 4. FFANM R 7 — 282 i AT
YU T, T LGB F A 555 UART P 43k
155 52 ma s AR AR A R, 2 5 U815 AT & Ah 4 2
(b 5 g B AR ko, B R 40 235 o0 b K = P i 4
MRF, WifEEcE . PR, BER. RS, £H1%
i, W FIRMIRAE, S DR AERE AR . 4%
PR IRSE S AT AR IR 2 A S R T, S A R R T R Rk,
SO LR AL AN, IRt AR R L B AT R
IS P R 22 B TR 22 A5 P R, B [T A R LA
HCBP6 ] LA RE AR, ¥ PNAFLD! . SCilifdiiE
EH 25T G, Wi S AMPKIE RS, NI R iiE R A
SREBP-1£5 [AFRIA, kb AR & AR, B2 i 5 Uk
P, IR B i pE R A B AU FRH A R
DT BRSSO 3 (O SLRILE, B S i 2 A 4
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BRI IR R, B “Taftih” , Wil B
WELRE S R TE AR S 0r, 1 BEE L R4,
SEMA AR AR A, UM AFIR A IRAH GV R P RS 14
e R P A7 o A2,
1.2 W /R4 97 NAFLD 5T2DMAT & B35 55 &, HLHEM
KA BPTR B o4k & e Mg A QU esis. B A JoBeia
NAFLD %V Z i, AT IAT2DMA HNAFLDZ M2 IE
BEACU ZRAL . F2 TR B0 2 JiF N 1 A8 1 S5 OGP RN
F.
1.2.1 A&7 XT3 43577 LR N AFLD ) Atk
7. R I FNAZ B A T TR T B A2 B R s B
TEFE it P B A, tRNAFLDARZ AT i it
M EENE. TEARRILESE N AR T ISCR 2, A
A5 Bh A ] R 5t B, B L AR T R R A
JIEE Hip 2 0 S [T R B 2 2 0% 2R B 3 A R BUK T
150 min )9 4558 5 (1A E02 3, EidE 3 nr DA s ok
e i 5 R R M, B IR B P R B S R, B
JFF FES o =, X BuULIR b RE, A L E 22
PR SESENAFLD [T f65 56 PR 322,
1.2.2 #9857 (1)GLP-1 24K sh7]. Al &
Jo 2 M v LB R AR IR -1 (glucagon-likepeptide-1, GLP-
DA 22—, 3o Ik 3 2 A4 X P D R
BN, U B PR 23 WA TG 15 2R, ) e v R 2R
PRI, [R]EF 2 0 i 5 2 R, (g A A 2H 23 A b
THFE, A OUHE A FH . R 6 UL R P AEC U0 25 i iy
R, /D IS R TR Y IE R DT 2021, H RTRIF 72 A IR
E k2B S EGENAFLD, JrT BRI B IRFGF21 Kk
I D R o B RN AR 15, P REE I PPAR o RIHIF-
201, 75 FHRITERR-SAAAH DI N KA, M ENAFLD
(10 3k 2O, ] R 5O P T B R T AR T
CR BN R AR GNP R 7SS SR " = K Ll 71
U I AT B AR A B R0 58 1 R K BRARIR 2
I ThRE. 59— U0 A R A B R VE T 2 e S
HZT2DMA HHE/MLIEINAFLD B # AR E . (fLhE.
MG, REHR R LS 21 i s R o W . i Y, ) S
SRR —FIGLP-1RA, F8RGHEE 0I5 B T IR0 R
4 Hi 5 14 BT 4 (non-alcoholic steatohepatitis, NASH) &
T2DMER P 552 202048 AT 191% 25747 NASH R
1 11 b3 PR 56 45 SR (NCT02970942), 72304
NASHPEAF Ak 838 17 3800 2 00 T 2 B0, I
PRIRES IEAEE4T Fh(NCT04822181)%; (2)SGLT-24 51,
78] 6 R Bl [R) e ds B 1 240177 (sodium-d ependent
glucose transporters 2 inhibitors, SGLT-2i )i i #if &
I g /N KR 2 R R AN ) R A, PR R R, (IR
WEHEME, R AEFEREE . B0 IR T PRARARE IR R
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&K, J8 I gkl N T 07 PH 5 5 IR, DR mT R T
T2DM & JFNAFLD & & S TIRARASRY, SGLT-2in] LLF#
RN AFLD R T 40 P J53 0 7 0 9 4 e ¢
SREPO 95 R SRR £ A B 1 AR R e AT 4k AL
R AT A T, AT A A i SR AR
T 58 R AR R I B B 450 B — FRORUNIORT DA 255 2
M. RERE. B =m. R EREPER, F
HAR KN, ZIGI7T2DME HNAFLDI %4 Hf
R TTIEES ). S — TR SR W, A SR ERE R . ek
#H, BEAR, R ARG D AR I, S AR R
JiE SN S BT 47 4 Ak S5 T 38 B — s VR S (3t
K& 5. LA 21 ] A2 — o e o RS J % 2R B ), mT LA
e BV M i S A A S S O S A -y, TR
25 R A QT S5 R B 3 AH DG RE DR PR e s, AT IA 3] s
N, IR, 20235 AD AR H A% 51 R 5% 16 15 T2DMEL
BRI AT B BRI . SCENASHE 2 v fEFH 1L &
HICHTLT 4Lt ™. 20224E A ACEFE B HEFE % 51 i
AT TNASHE HT2DMEE, MU AE6E 2 s 2,
[ B T] LAPRAEN AFLD o I8 4 XU ™, LianZE
LR HT S R R IR, MRS F A A 8 o IR D AR
M A AELR IR . W90 R BIAE 5 ARI6 TN AFLD (1) 2
fith EIKE N kA% S ERIE T, PIA 206 FNAFLD, J&
HAr o BFE AT IhAE . MpE. /K F LA IRFE L
BN AR A

IR N AR X 25016 T T2DM & JFNAFLD
Je Tt T KEMIT, HIAEE 6 = BE9RITNAFLDZY
W), 55 SBURE TSI SE. Ik, uEx
T2DM& HNAFLD R 7T EUA B (1032 g, Bt HAR O
SCERAESR AL HHIERYA - ImRIGIT 2507 AT A
AN, DIHAIRIRIT B St —E 2% MG %R
X.

2 PEZENT2DMEFHNAFLDATIAIR
HERZEIETE “BEIRIG " A IF « ARTORG PG 107 P 0
Jii%. T2DMJEHE “WHiE” . V7 JumE (RR-
ARWHR) dEk: “HRAEEZ TR, AR EEH
M2 JEtH, JEE 4 NN #, B4 i, SO R,
O, THEPRAEEIRE 2R, 28, ZIRAE
P, REES TN “=2—/207 |
NAFLDPEH B FE IR A BN MR 4, £ (R
) A RBEIR IS PR, PR . IR L
PRI R AR AN . 1, R 5]
DLVHR, BRI, bz, “+—h” EFRPEAEERF
B PR M ELLI N AF LD P B0 S i e o “ P
20094 A F1 TR PR HE 7 PR I8 A R 127 iR
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KNG, . 2BBRRGHIFEBM ISV RERRHE

WY HENAFLDIIR AN “HHRE” « “Bg” -
7L CRAX-ARD 2 “ B m i . X
SR LI TORE, BT, RS, SRR,
KACHE, BRI, WS OETE (R R T
B I, BRI, AT 4", R T
5 R A DG, A B UL B W 1 R AR S A
HEMRER.
2.1 JA B AL FAE NG P Aa Rz R d R, (R
AN o “HAREFRISHE, TH” , PR R R
ARRAFIZONE. (RHHR) 5 “UKEARM,
B 5. Son A P A S i R A 5
o), SEHEZ RS, BB, KR
ARG, BRI, RONILIE, R EATR G
KR JERER. FEml, &ip—F2 5L, 2RE IE
WISk E ERRE, AR, MRS R, 2R,
BELASSHL, A IS, S0/, I BRIk E AR 4, S8
FHFMRGZR. IEa CRIXY Frid: “FHwmTHes,
AT B ZT TN, HRES, EmAZ, T
R KIAAADE], S5k, (RAEL) B ‘i
U R, SR s, KRR L. BRI
VIR, BN AL, SRR A, AT s ma i B i1k, AT
JH R R M. S a eI, AR, (R -BIFH
RGKWY B “ENHmAA A, REER” Al
HAE, BE T BEIRIR, 'BASIZHT IR, STk Ti% 9%,
T B AT FFL im0 R . 1SR AL BE B u& <Pk
O, B SRR 2, MR INVORISI T E
ME AR, EICEAGAE T PR, ABEKKZHL, T
B A i, AR =, B K R FEMIRE, Lok b
PG, A ZE AT I, I & A I O, PR 2 S
TN BEFIGE KK, FHBEEA, Jz 45 H - i e ok
A ASHUFFE IR, 72 B ACK TR TG T, A 4 /K A%
ANRE, MINEZ B AR . SR T RN LA R S 1A%
M, SIS T AR, &R, SOm RS, R
MU, J78TEE. 25 FATA, T2DM A HNAFLDEZE
BURAE . AR HERE, iRl ESERES
FUTHR AR, WA 2a, FEME B, 1 THERT A
A,
2.2 FHERE PHIFILIA 2 T E RS (1 N AEAZ O,
Fe B IS WA T BRI FE T A AN ] A 4y (H2
T2DM& JFNAFLD H Bt %A 4t KA.
ZEEVCHME TR, BAERZT2DMA
NAFLDIIEBIAER, B T W8 SRSB4 2a il
i SRS I S BNk PN )7 =P e ek R
FAZR AR BRATERAS. BRI W5 AR 2 7R,
X R T AL BT X 855N AFLD A JF T2D MiIE (% 4 54

(= u]
/N
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Ji R BRAIE B 3 Sy A A BELE IS B R I
WA ZEIE. IS5 RBIE. B EEEUE, HA i A BE
UE AR R AR My 2 AR, ARSI A LAFFAR
JR R g A2 R A, 1A BRI 5 4 AR T A TR R
JYNAFLDFARREERIE, REE 24, A b B I
PRIEAR, B L RC TR, A2 B ORIFFHT 2 AR R R
FHY. S e A DLR AR BHAIE A 3, K2 K0
CREH R S EERRRE 1 E RSk s . T
Kt ETSEORM . L. SR RVERSE TR, ATk
RS, YT CME S TERRNE . Rt 2 15,
SRR A R I CUFFAR A . AR LR A s
A ARG RIRNIG YT, FPARII LR, IO T mnitt, Rk
T, = AR, B AT F AR, KRN AR, TRIE
B, AR, TS ECR IR A B R AN ZE, BRI
HE—2B N, 4k PN ASH; 7659 5 3, & 7E AR
R VRPN ZE SRR Y BRI AL 1, H AT AN, 95
PIBH, 9 BL25 T s bk s, HBU£F4Edk; e H
A, TFFE 9T R BB B R TR 2 v S o DR 2, et
WFFCUESE, R R B R A 3 B A AR E . IR
PIBHIE . MEANAZEIE . O H A5, Hs 45 %00 E
NN (DIFERSHRAE: 167 BT, 2 00 F I
L QRFARIRREE: Jaik: BFFEE. 2 W e i
W, GYRIE A BHIIE: ¥AvE: f@ et <, HRAEIR. 2 W Tt
I3 R R A ()R 2RI VAT TEIRIE. 2 LT
B, (SR ELRHILE: 692 WAL, . £
DT 5 (R0, () B R ik ¥V EANIE. 2 W,
F IR AN, FERIUONER S, THRERIK. B e
I; (7)P B PH I : YA IR B . 22 LT Lhs FrT e 4.
2.3 # AR FHR I L ITFINT2DMAE HNAFLD
M CEH BERTT, (5245524 K 52 5 Uy R AE
F 758, Msmdie 2] 7 8E 2 0k 5 R, @/
B8 R IR KA R A — XA B 25 A T2DM A 3
NAFLD/)N R B8 IR AR, clost FoH R Dhfe, HAE AL
Al fE 5 HiA+Em TORCI/SREBP. Tyk2/STAT3{5 il
P FH O HR  RIE A P, RS 0 DAAT R PR R
G IHFNAFLDR R BB 200 PR A i B I8 7 B 1Y)
KPR A2 KN T2DM A FENAFLD/N LA HL K
Préa At AT BB B R Ve, 2 — P iR A
250 N RE LB I NF-« BIB R KDL R AE I, R0
AR T RE AL VRIT T2DM A JENAFLD A — MEBLER]
290, AR BB R IR, A5 24 8 R AE IR BRI R
AUk R R AT AT T ORI A, S FR T LB RS
AMPKGH RS20 R 57 28 8 A R IA, AT B AR AR
s

2.4 WG PR DT S AN T

2024-01-28 | Volume 32 | Issuel |



KIS, &. 2BWERR S HIFERILISIH N PaBETREE

2 AR, 5 H a6 BRI 2 A 2, HIES
BB, WA BRI R e I R B T A 2 I T AR b
PE B 257697 T2DM & FEN AFLD A 2508 7 ALl iF
Ft, LRI AT RS N A SHER B F£T 4 4k i o sk
2. BT PRE FH A K 6] S A R ORUIA
JTYIET2DM A HNAFLD, R8s B i Thag, %
I AR, $8 = e 7 AT 208, BARSEINA R SR A
HB A IR R ] B S 3B T2DM A5 HENAFLD R & b
REAREZKT, BRARIRIK T, Y/ 4 A P A o HE AR,

2.5 Mgk APREORIE N — M e, Bk, st
AR 23T FB . —, HARTRAH MBI IR A HH
N ELEYT B BT AT BRI AN [F R SO FE AL
PR BEARI R ELIRAS, AR SR R 13RI, e mnfiF4l
SRR, BCE AT A S5, > —ikdT i
BRIAR . AIF 5 R I AT A A 7 1897 T2DM
G IHNAFLDRCR 3, Ao IF B pEARRI AL, R
Jif 5 TR S 2 i L M R KPR RE S g, (AL
AR 1AL F PR S,

3 &P

B AL PR R S, PIs AR TS 7P I AN W s F
H IR AR TS TAE T 22, REREFIAR U B 2L T I%
FEIE K H. A TR, T2DMAINAFLD ) E5 2R A1
SPE F &S, A A LR fER R, 1
T N IERE. T2DM A FFNAFLD H 301K B 2 3
T B BRUS:, GATEF4Eqb . FFREAL AN 40 i e 5.
Rk, EHRERMT2DMA IHENAFLDITHE . 2B fiG)T.
PE R IR T 77 TH BN s e 208 FIEAT A 800 AR g J7 R
T-1sh, POEBEA AR, BRIE. PRIERIERAT 2555 A
FEHIT2DMAINAFLDE R, [R]] 34e J87 42 ] F A £ 55 [
BN S, T BR 2 7E b E 44520002 A R
i s, TERARLEA TR . AR Sabi 7 T BA BRI 3.
{H2& HAIX T2DM A FNAFLD H ER R 44« i
PNl FHES AL BEE T HEREAR . 2, ATHE
PR T R, SRR SR T s = R, R
KRR EEE P EIET AR R, R kIET RS S
TRIT A AR, R BB A ) R B R DAL I R A
%, T2DM A HNAFLDE I A2 B H IR
I, I FE 43RS T2DMY 2 34EA TN AFLDi £ 1) 5 2,
TR T2DMY H A TNAFLD Wl 3% %6 4E 2ZNAFLD
R LK.
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Abstract

Over the past decade, there has been clear evidence that
inflammation plays a key role in tumorigenesis. Tumor
extrinsic inflammation is caused by many factors, including
bacterial and viral infections, autoimmune diseases,
obesity, smoking, excessive alcohol consumption, efc., all
of which can increase cancer risk and stimulate malignant
progression. Conversely, inflammation inherent in cancer
or caused by cancer can be triggered by cancer-initiating
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mutations and can promote malignant progression through
recruitment and activation of inflammatory cells. Both
exogenous and endogenous inflammation can lead to
immunosuppression, thus providing a preferred opportunity
for tumor development. Studies have confirmed that chronic
inflammation is involved in various steps of tumorigenesis,
including cell transformation, promotion, survival, prolifer-
ation, invasion, angiogenesis, and metastasis. Recent research
has shed new light on the molecular and cellular circuits
between inflammation and cancer. Two pathways have
been preliminarily identified: Intrinsic and extrinsic. In the
intrinsic pathway, genetic events leading to tumors initiate
the expression of inflammatory related programs and guide
the construction of the inflammatory microenvironment. In
the extrinsic pathway, inflammatory conditions promote
the development of cancer. This article reviews the recent
progress in the understanding of the relationship between
inflammation and tumors.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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T HERES AR LPELBmIT . B sE).
i BFhERER B Mg E.

W FE Som SOE S JRAE B B RG24 DN AR
1, FEDNARAE, F AR R E, IRIAE B W
1T MU 2 —. R SOREAEREFEAE AL 1 A T2 4T
2, (HEZMBL T P EORBR . Heh— i L
HIZE R AL IR BN ) A AR, XA AR (2 S UM R A 5
AE. I — i SOREIE L A R I U, JERE 15
SRR I A EAE IR R R T AT B BL, O B0 R
Z AR AR AL A0S AR B, FRE SO o K SRE 2
BE 7SRRGB ANAE S . AR e E RN
VRS R LA R R AT T 25 S i,
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P E AR SRS, TS AR, Ak, 18I KRR

SEff 5 LA AR AT MR IR T e AT 1 2RE 2 A R B R
Pk 28 NE S T 1 % (reactive oxygen species, ROS)FIE
4% (reactive nitrogen species, RNS)J7=4E, SEDNAT
. PRIk, BRI AR E M2 FHDNAT T 51 &1, 285
S B ) R A,

Yo% B4 52 22 P AIE R (TR S, M A SR 1
o(tumor necrosis factor, TNF-a). 1411 Z (interleukin-
IL). 1% P 2 424 K (vascular endothelial growth factor,
VEGFE) e A= K5 1B, Fe At K K 1-B(transforming
growth factor-B, TGF-B). TNF-aff1 71k T EDN AT 73 A4
0 PR I (AT L-17), 3K L2 e PR -1~ 47 53 e ed i AR
RN AR A FRIL-6FIIL-1 7H0E 2 S8 AE
I FRIE 5% 5 S B0 B2 H (signal transducer and
activator of transcription, STAT){Z 5, S8 % ThhE S,
(R RITE L.

W 702 7, 18 M 28 E IS 22 B 40 B R 1 e AR
o, AR ITNF-o TL-10] B0E — B R A AL
(cyclooxygenase-2, COX-2), MCOX-2HHROSFIRNSH]
7 AL NE-«BRIBU LR 2 R T, AniiiCOX-2M115 5
T —4A A A B (inducible nitric oxide synthase, iNOS).
NF-«B2 Bl 2 S8R F EHRN R —. £
TS 75 % AINF-«B R I TNF-o. IL-6. IL-8. STAT3.
COX-2. BCL-2. #J&&E H M (metalloproteinases,
MMPs). VEGFI{FRIE, MIi{EdROSHIF=4E, TL-6F
VEGFHGESTAT-3itlit%, 2 5H5H . M8 4 MAmEets. —
S RE F I A STAT-3 3 B )k FE UG, b4, iNOS, —
P —F AL B NO) MG, FE1EME ZORE AR HR0E, I
W InpS3FER IRAR. L Hb[RII, 7R A WS B BT
f#4(circadian rhythms, CRs)FIZ . IXFh D e faihs 5 2
T (FTWNT/B-cateninit i (1)_F- i, M7 S EoE i K £

1 SAEE S AN H
e ERLHFER, AMT— BB R B 7T
AR R AR B — AR ()2 R R T X A
i R 2H S5O0 P LA

181 9 RE A& JRE KRR 1 etk 26 1. WL Linss e
H— N ES, FRONIEEREE- % & (cancer evolution-
development, Cancer Evo-Dev). iff T s 7igt A% 5 B FI3R
158 5 8 (T3 73 R 4% ) R AH LA FH 435 1 1 S
PERIE. {50, RIREATE. 8Lz BiRigs). EEMA
R PRI 2 00 B 2 0 20 1o 175 1 P A1 B R 8 SR 3
I (1 U, 76 S RE IR EE T, 2 28 PRl i 75 3
I A B EFBURAL 77 55 PRIEENE-RN ABE LA IG5 24 (w7
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Z AV A, AR T AR AR A B AR AR K
2 BV T 9748 14D 240 PR AR 5 14090 B AE AR AT 58 R g
K. R /N TS AR TS TR, & RIR B IR
5e, AT Aok, FRim U AE S I8 R R S0 A0 i
ThRe. XEeHUE A0 RS T 40, T gm R ARt
H M AR, BUs I FEEE « RAL-EH-E N B
. FtCancer Evo-DevE S AU A BIF T fERSENE I
JEEPRE RS IRIAILA, T EL A 8 T 7 AR [y 97 - Pl
JEBLE [ HEAlh.

11 12 K o 2 e A R 89 6 B 5 tr S SOESE
R AR AR (O B, X AR
F M) SRTT, 1R ARAE, WAFROAIEI &, XA AN
R/ )L ARIKT B8 1 9 R 2 2 1 — AR, T
e R 2 BRE 1Y) S R A

1.1.1 # 5% @B mRNA%FEEL S K HEEAB
mRNA s 5B 14 2 Ik (apolioprotein B mRNA-editing
enzyme catalytic polypeptide, APOBECs) & —ffigi K
(00 P 1 B R AR DR, e AT AR A i e e i R AR
Jif P i 1) R 9 E (C>U) A 3 B IR 7 (G>A) 6 A2
APOBECSFKEMK 1, A5G APOBEC3FIHIE 175 5 Mt
I B, ESE R ARG K EHEAEH. APOBEC3s
08 3 W 9 i AR B A 185 o 3 a2 A B KK
F, BT R . APOBEC3siA i) LLi S 15 13 ]
AR AR, A 3M LI AT ARG IEAPOGEC3#5 3
(AR A HHDN A e /). B %, APOBEC3s
LI SR APOBEC3ATE IE# A R/ 3Rk, Jia 1
TFAPOBEC3sA7 AT K Ji A&, H.7k, APOBEC3s
{1 PR EF 0 S M PR LT RE T R e T R, R
AR RS WEEDN A1200-3001% . 55 =, FRISIE T S
APOBEC3sRARHY R g DN AR FE 1 B (uracil-DN A
glycosylase, UNG)HKIH, UNGTERRIE Y] FR1E Z LT
e EAE AN AR, 18 M SORE IR ST R, TL-6/
STAT3 & 4 F1 83 TN F-o/N F-ic B % 4545 51 1% 1
i, SEAPOBEC3sK W EiA"", DNABE ThREth %2
B FE K F ). IL-6RT PERUNGHIZRIE, Mg in
APOBEC3BJ#iA. APOBEC3BJH 2l 1-(rs2267401-G) il
UNGH 581 (rs3890995-C) ) T AE £ 51 5 3 2 L-615
F({IAPOBEC3B-UNG A, H- 38 i & A (RS, A
FPRUENE-DN ABEZEHG 1) 2RI AR (UN G A% (UNG2)
T2 HUNGHE F i (1), BAT 2 8 i R T R
RN A i 4R e 2 A0 S 1 B AR I SR O G R B AR BT 42
FEAE ). AL G AFE TUNGIRIUNG2H. UNGI
MIUNG2 (1 55 2 H I 58 1 4. T UNGHY 3175
PERTHETL-6 52 2 30, D IL-6 A7 7E A EAHIUNGI
IE. Pk, FEASYE RAEOAEE T, VR P00 B e
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MIBLRAE JIIR TS Gy R N EE R . 33948 Ml
2 M 3 AN 1) 43 T AE S TR I 2H 2R 8 20 w2 AN [ 1)
45 H ¥ (colorectal cancer, CRC) ) — T 77 2 Y,
APOBEC3GTE/N R i3 T CRCHIHH#. 25
B E (mismatch repair, MMR)I&1ZHIFE R R T
HLynchZR G AE M K JEFHIGMCRC Hy Bt Ak, JE4k
fit bk 2 E AT fEE A EIHAPOBEC3A. 3BAI3G, il
UNGHIMMR- 3 RAE J R RAL Ty 4, (gt
SR A Vi R 2 R 35t A% B PR I 52 1 T
ST A S e A ) A AR AR L ) 1 A A i 2 A 4
JnaT DACKE S AR 0 ) 2 AR . SR, W R SR i I mp
i 52 A BELEE, MR 20 M (Y S AR Th RE, SN w2 kAR
P, A2 K JERREURE4I. APOBEC3AMEIRAS
MR =T APOBEC3B. #/IMAPOBEC3AKIA M TR
20 25 1H T 2 BRI A PR T XU, APOBEC3A RAvr
FORWIN T B AR TR, IR Rt R, {2
HEAPOBEC3AZRIA [ 2l£5 1 550 JE K 5038 1 185 Ik e
MG, s FRRESARNEREML 2R
APOBEC3A 5 31 RAFTESiE R L, {HAPOBEC3A
[k =F B IR AR, o BB O 1 SRR 1R H R
#iif LIHAPOBEC3AR. i 2 AP m] il T h
APOBEC3 A A% 48 i 18 15 2k P AT Jeg i P SRR
1.1.2 1 K ey R R E LS4 AL
VER A B Tk X 0 e i IXTELERFIBME 2 i 75
(hepatitis B virus, HBV)/E&ZLrhJt B E. HBVH 4y
SFHFE IR Y (A-H), H KR AR BLC N (68.3%),
ORI BB (25.5%). HEFUBRIHB VA 5 5 e St
JE&Ge, MK AICHIHBV 518 MY AH G, J 2 T3
JH- 4 ff 28 (hepatocellular carcinoma, HCC)MJ K &, %
N AR 1 2S(HLA-11). NF-kBFISTAT3#:[A]
JAE ) FRLAZ IR £ A5 P (single nucleotide polymorphism,
SPN)S5HB V%S HIHCCRK &2 P, [HEE=R
M2, 520 N8 A1 (human leukocyte antigen,
HLA)HLA-DP. HLA-DRAIHLA-DQ# KA FISPN%
7 J2 AT AR AN [R) N b ) 22 S AR K. I 38 1 g 1k
RAE HCCHI R fEHBV AR A 1) 2 45 1 55 [H A
DU N T EEAE RN B PP A LY, I e R 3%
B, —H 2§ THBVIEY, UK LRRI A2 5 K
J g R .
APOBEC3BEE [A i 2% (1) 55 Z 78 A [7] N Fh 2 [A] 4
HIRKZR. APOBEC3IBHUR AR LE R AT+
6.49%, {EAEINATEF 70.9%, 75 7- N B H36.86%.
APOBEC3BIJk &4 | —A~ifi§ APOBEC3AZ il [X
FIAPOBEC3B 3'UTRI1 kA 4. APOBEC3A-BI13 548
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YEFI5® T APOBEC3B™**. APOBEC3BH L CLiiE i 23
e R AR AR NP e R SRR AN B s A
21 B 1R, APOBEC3Bi 2k 5 R U AT E X
xR RIBATAE 515 BT TR ™Y, APOBEC3BSR RN T
R 36 FELAN H AN U ABE IO Aas (0 XU SR,
FERRIN AT, A WS Bt XU 5 APOBEC3BR &
PR SRS

A I B SER R 3R —, FE4ERMIK
SR SR T T AR AR . fERE 2 A, ik
AFAE R A% 258 2 2 5 0 7 e R AR A1 Fa e
DR 1 4 WAV, S5 2 200 L ) Wb L PR DRy 3 2 A O 5 T
2 (senescence-associated secretory phenotype, SASP),
FEIL-Tos TL-6+ TL-8+ TL-10FIRL4H A a4 e 7 o)
WK F(granulocyte macrophage colony stimulating factor,
GM-CSF). /N M 2788 F (small acid-soluble spore
protein, SASP)[R TG 85U 5 51, InWntidEE, (Lt
oA T S8 R 20,

g AREREAE. Sz SRIEEh A B it
O T R 0 2 TE L 5 RN PR AIR E AORE R T F) R
J B3 SRR 2 o FR R 3R DACE FRAHR GO I A 2
PRSI FIG IS T S BOR e e B E A, Rl 2 e
RN A ZE SRR A JE AT VA R T 004 I ZE P9 AR
W AR B AR S, BA RS2 AR A
AAANTS R RN S35 B AR AN A B m K
PEIR SRAER -, 3K L8 RE K1 5 A [A] R AL e (FH
TENBE. SEpE. 8. B, BE. 51
1 SRS, MR, A2 AME. 2RI E
. NEFERE. PO R R R b DGR %
RER G2 “OF7 F IR JORE. WEARIIEME RAE 2 —Fh
R JORERT, IR I R SRR R R .

TE ARG 5 T 18 P J80E #1503 AR AR T
IAEE o (R S 2 1 SR T R AR A M e R R ). 3
= B e R 5 R PRI AR R RS A S 7. Ik EL AR
T 0 Y J5 R o A 1 0 19 T PRI, 4 i e
B8 R WURL, T SEREREE. REEERELEN
P&, FURFE S 208 G % 4 I D R B i, /.45 208 T4H
i, E 4R (natural killing, NK)ZHL. 140 i AR
SR, R, S Vi BE IR LA H) 40 (bone
marrow-derived suppressor cells, MDSCs) 1A i T4l
Mfi(regulatory T-cell, Treg)¥] 7K Fifi & 04 (3G 1y
PACY. g4k, @I INIL-1. TNF-a. IL-6F1C/X
N H(C-reactive protein, CRP)ZF{E % 41U A+ 1) 43
WARIELFORE IR, PRI, Z2EAF A T B4 i
BRIV, H—FrESASPH 2 5] I Z A A
1k, INZRLAR D Refh, AR A, BLA R AT 4
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PEIE AR IR 378 . X AR Ak S S FLIR FIR O SR 7= A= Al 43
WG, W ERTR, ZoRiA JREEDNARE R B (uracil-
DNA glycosylase preform, UNG1)JZIE NAZAE 58 AE T
R85 52 BITL-6FIHMHIUN G 135 K 23 S S50 09 e R 2%
FiADNA(Mitochondrial DNA, mtDNA)ZE AR 4515 L H 4
RAZ /DI AN3 5. K 2R e B B I S BB A% IR (single-
stranded DNA, ssDNA)ZAVIE 5N 5 ) 98248 1 A1 98 AR 4y
TELL e N R ADNAZARHIE (1 AR 53R B, Clal THUR
(PB4 X P FPAREAE 1) L [RIRRHES. APOBEC3s)it
FHIR I IMDNA RARAELE V8 2 R B i h, o FLId
LR B RIS, mDNARZE I EA AACHT, (2
A AR DRI, 2 2 A i PR A A S AR AL,
HR B, LRRACHT S, BRI R “AR”

RAE N HUNGL A RERS IS 75 3 M it 2 i (cytidine
deaminase, AID)/APOBEC 5| #Z[1] 5} Z £ [K| (mt DNA)FEAZ,
SR ZRAR T RE, TSN BB (b 4T N i
(I RE 2R R, R R RE L,

1.2 & K 6y S ALHFAE

1.2.1 & @ oAt Aeid eyt S i (0 038 £k bl 5 1
Ak, X MRF R ENERE. KE LR
IR B AR R, X — RS AT AL
P I ELAH M A= P B 2 4H MR . K AR AR 3 i A A=
WIS AR, — 2k b FARSF 7, WA
WH)(Hox). HIFEHE K (Hedgehog)flJE i 2L Kl (Myc),
RESHEEREE, XERHIEHMAEB L ERA
PERLHEI™Y. BELAUR B A2 B A Rk R - R
J&&. F AR B RE AU — AN IR B ISR, RIS 10
2 6 1) A 234 RV A L S 1R R B AR SR T ER TR IR R
TAEREAS T AR T B k. APOBECs A LUl I i & 5-
FH L s (S-methyleytosine, SmC)aks-#5 FH 3 iy ms g
(5-hydroxymethyl cytosine, ShmC)>RAg#EHE K] 25 F 34k
AL BR R AL, AR E IR T4 M Y 2 getk
AW b 7 -18) 78 7 84k (epithelial-mesenchymal transition,
EMT)/& HE & 45 45545 5 1 1(E-box binding homeobox
1, ZEB1). ZEB2. M4 Je%¢45 1(snail family zinc
finger 1, SNAI1). SNAIRZEHL S [KFIRAN 1 Kk B il fE
) AR S, ATD/EAPOBECSZ G — i, nlilit
KAEES LM, 5 $ZEB1. ZEB2. SNAIIAISNARE
BT HE . TTBRAID ] S EEEL X LS EM T [
T8 B (1) s e - TR - S WA B (AT T A S )
TGN DX FE A 0, AT E M TAN 20 A=
22, U5 T B Cp G F BRI T AR Bl 11 BH A2 JehiE
BB — A SERRFAES. IR, G 3 e D, Je i AR
IRl [0 2 ik mT R & FHAPOBE Cs M Rk 7 5 R &
WA B R FE 51 S, 11T APOBEC s R 571 30 e
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1.2.2 %t K S MIRBL A 3E B2 1 SR 0 i sk
A, BIEAEA S SAFAE IGO0, JiRg 25 23 46 )
T B P AR P A R . R e B A R 40 41 b b A
IEHH A R G A IR, X Fh e AR 2
BRG] B A - BL/R £2(Otto Heinrich Warburg)7£1920
SR, FERERR A WarburgZUN, 8 142 5 40 i A 65
203 R E R YEJE R, FEACEI S T i ok A i
(peroxidase) & LB HEAT 1 %1 B AL BRI 10, T AN 2 3
Ik 2R R S A R A R TR SRR A, I R O R
AXERRATP, J&—FhRE 2k () Warburg 208 AR 77 2. 1M iE
Ji 983 AH 4 J5i (tumor-associated matter, TAM)(/N )14
EASESNE iRy N e A wal NS L wall Bt S
oA £ LV RE BB AR PR H I B B ) —
SERERPTIR . R ST, BCE A, TAMATT
Warburg 250N 8 3 1ML 19X 2 FEO T Fl, 348 o 98 41 P Fr) 471
i, HAEMR N SOE A AR5 T T R KSFIEMT21. £
SREFR PR A S b, 400, L& A R AMEMT
A=W A LA R R B P B AN T M 42 2 PR AT
W5, WarburgFUN AT LAY AL 58 RE RS A=
PR TR RE R, LAk, WERE AR N 5 4R IIDNA G
FRAEAEEUR]. R, Warburg8 B2 it 1 ARG A 2%
RS TR A I . R 5] 1) A AN AR 2 ff AL
A & Warburg % B 2R, X P 1 2R AE/EmtDNATY
FEAERE T RN IR . RN R. T R
M2(pyruvate kinas M2, PKM2) 2 [A] i Fi i i 2 A 1) —
Pk FEVE BYHEAR A, LR IG R B A e 40 i Hh A S 3R,
SR WE IR A 1 B3¢ i BRI P B, 3 850 e 7 V4 Warburg
RURE. FEAR A M N ZB0E I 98 RE IR B, £ “ A7 47

A A KA A

1.3 58 5 BE AL S i TR 7 P 69 4R e b Ab Rk R F iR
A DA T R A (R v TR, Jeed Ry A Ak T AR
i, EIEPURTERG . EIMA GRS TS R
S0 A 2 O B PR I 5 SR Y/ 4 B R R 008 AR RE
EC 08 A T B A T g2 o RS AR S8 S )
— i, rTRLEIACD16" NKAICDS6™ NK4Tf
TR, EHCD4” T4, CD8" T4, CD3" T4H
i, CD19" B4, kEL4npsss, Ak n] bk
FIAHAL . naive CD8" TN LG AN [ 40 Hf o b E . 12
PAR FHIHILAE N ICRP, IL-6. TNF-o. ¥/
MBS R AFEZ ARG (killer cell lectin like receptorsGl,
KLRG1")/CD57 FIKLRG1'/CD28 T4Hfi bl HAxiciz
AZERALAZCDS” TAIMLLE] . FIRNIEIZ.CD4 " T4
FO, 32 BRI B B 4B R AT 2 1 12 Bl R 9 e e e
JIRIETTRE . R, AR B R TS S R 2 s
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Bl AT DARR I BE 28 G RGE R, I j > e AR
PERE PRI A AR A AU T (1) RS 44 i 5 32 R i o
KRG R A BRI R AR . & SR IT ]
DA, 2 18 i Rz A B R R 22 A0 M )3 B, RS SRR
NN 58, OFEEE T 15 5 A0 B B AT
AT THRENS. T B AN R L ) Fo5 0 i e A0 T
PRI R AEURH G SEIE (R 22 i FITEIL.

1.4 236 RIEERAEM R A . gERFF R IER T
ZA93] TIRGF UESE. AT FUER A, S A f A 4y
TAE T FEAE 5 KB RE A AATE 2 5 s
JiE. 1EIR25% R IR 518 1 SOREVE O A R, S
PR B AT EC R LA AT 4. UEHEER B, 28 RE TR
(inflammatory bowel disease, IBD)AJ it 5 £ H -+ %M
JiE ) A Fe. N ZRCRCELZN A 22 ZHN Py i ST 3 B, R
BAETECRCI R A RN J Hh e 2 SRR T FH . o
FORIIBDE 5t T 1) e 5 A2 3 2Rk | A7 1)L 5
1, I BB BRI A 8 7 3 B R . X e
ARRf S P H R P53 E AR RN & R 1 DL AR ) e TR
Bk, I HS5ECR RS B, EAER KRR &
AL TWatlE 5, A REEMR K AR RIHZ ) 7 B Wt
G EATLE. IAh, CEE A s AR T
DA B 42 B[] 22 b 52 ) 4928 20 e 0 0y e e ot A
FEMNINZ FE- SR NE. LPS. MiAlHER (deoxycholic acid,
DCA). 8512 (short-chain fatty acid, SCFA). TR
ERFH TR £R 1 e 72 AR S 10 52 5 1) 1) B 28 24 P A 4
M2E WAL A PERAM . Tregdif. TAIMRANKT
YRR KRSz P A A PR ) 18 S RE PR B
TA RGN, SRk, SmE K. Bk
22 FUEHE 2 B, R 00 S SSOIR IS 0 1 Jahe () XU,
ik 7 R AR, IR TR HirdER Y, 181k
AR RIE R FEHCCE B ENL 2 —. I HER
HHIH VTR AR AS 2R 1 O RO 7 RE - S A I R R R B
A e R L Sl B DR R E T IR R R A K
B D R I S A B A VK 3 (bile acid Coenzyme A: Long
chain fatty acid acyl CoA hydrolase, BAAT), ‘& £ 5 #iE-JiE
SEFAL I AR A DG (L HE AR VTR & il i fe — P iR 3
FAER. g IR Y, g R8s b i G PR I R
T FRIE-RE A AR EE R . BAATHSZ 1]
BE 2 TR R T (B e MLk 2 — B4 B aTidCh, 18k
S IR AR IR 9 i 2 B AN 48 PR R T e E e s
ANHRAFIE . IEAE . AR 2B RN AR i 2 R e 3 77
HIFER.

2 B S
R PR 0% B 1 IR T R 251 K
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ZHOERE S H G R R LR, AR, XK 5
T 518 SOE R PIAR O EENE, BT R AME
DRI ZR A1, JPvIRT P TR 25t T R (I BB 2 R 1 SR,
2.1 JRE A A0 K5 M S5 IMIRTE R B R AR
HoAth 2 RE SR IAR LL, JeiE 51 K 1) 4 0iE (cancer-elicited
inflammation, CEI)” J& 7R & 28 )5 51 & 1P, i, H
A 2% ICRCZHIAA W2 1 il 2E, WiIBD; X111, 76K
ZHHCRNECRCALZR H oL 82 314G 025 1) S 958 4 i 2 i
R 20 DR - R AL TR - PR Ak S . &M iR 9 A
K= AE ACEN R R 2. B T e 4 A i) B 80N A1,
9o FE DK (UK R A SFIMy ©) s LA K2 Jiebgg #0 il| R1 -,
P RAZFER (TPS3) 1 v, a7 A 2 48 4 i A
TAEME T REE i, DL i S i i A e,
BN, FLAREELN A P pS3 Bk 21 S WN TR 7
WA, WNTHC AR GE T35 83 AH 5 B4 Bl (tumor associated
macrophages, TAM)/ ™ A21L-1B, Wil FEFEFL TR, I
M5 4 By R 4T A A AR

H T I AR S, R 2 B S R S o R R AE
IS, WA R =, X 2 3 BN 4
JL K S IR BE. SRBE i 63 4 R 50 H 4 B N sy, e
— BB RS R M D REME SORE A BT, B RS B AH O 43
FAE 2 (damage associated molecular patterns, DAMP), 1l
IL-lo.. ATPHIIEFE 240 85 1 &1 (high mobility group
box-1 protein, HMGB1)*. DAMPifiid 51 1R 51 52 44
(Pattern recognition receptors, PRRs)[ @1 Toll#¥: 52 {4(Toll-like
receptors, TLRs)JAH HAEFHEUIE SG R e By, FHALk
Je k. X LA K CETRT V2K 9 7E I A B i B0 1 K
PO TS O RAE”

SR, I3 JEAAS, QT4 B RN 20 1 1 i, 02551 &K CEL
1, CRCH K i i 4 J2. Al (adenomatous polyposis coli,
APC)ZE [ 1)k 2k 3 250U B oA, B 5 B VR N e
PRIR SIS, TR R AN, PR, Sk,
FEH L F IS CEN AR IR B R 3%
2.2 JRIEEITFIAL KRB M BINXERKIRTE,
R 5 firh 8 240 i P S FE e 00 T 25 15 (e MR ¢
JiE L. SRS IR S B E IR SR At T, i
IR T A BSORE TR D A MUP 5 U B 2 4 = A A
KA T, SRR K A s EEF2 1, 1
MG AT RERALT 205 )5 I AR p) O @a e
5. BT ol R 2 REUGT L. B, 4
T 5-FBRENE 23 5| AR IR 98 E S 7, {F4H A PR (UL -
17A)R A2 G siia T SN, 2, IERHZ, 1
JWid, o RRTTI S2 40, Wit Be R e B PR A 3 80
U DA RS AL AT BE 2 0G4 5 SORE, AT i i s 2E .
I, G VR YT 2 — T 8.
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FAEEZTR, Hifisia T SRR AT Tl 1
Bt IR L SRR TR R, X AT BE 2 4 s LR S S
P2, YRTT T I SO 7R R i A R Y
Wi FE A R, 2R ER, AT RE S A 4 R A SRR A A
RIS 29904 2%, T SANRAE T Rk A 07 A%,
TR A WA AET I SOREPERAR, 10 EDAMPSFEK
FRIRBERNIRFE T 36 A B A 0 A S )

3 BRHARILRIA S AvEE

CEALRIET 1 EMS R ROSKE R E TR, X
2 HH I ZA AU AN S ST AR = AR 1. ARSI, 46
AR AROS, A& M KA B B, FEIETE . T8
MRZE. MAEAR 285 FH S0 9% Wi S5 AN [R5 T, 87
ST B A RS, DAL, SR AL S Bh 2SS AN
AT DA R 8 40 B R 52 2% R A A S S A, S R DL s
IR IAE (tumor microenvironment, TME)H B HAth %
g3, BRI Z PP AER O S F2 LA MR, 2 A 14 4
(mitochondrial reactive oxygen species, mtROS) == 2 2k
LKA ST A AR g A Bl v 1 1 1 = . AR
AR AR E B i BT RGN F A G5, Lon
HE B (Lon protease, Lon) 5 &b & S ARIH N
V2 e 30 T 2R A0 T f i MR A R IR I A B R AR R
8(human ubiquinone NADH dehydrogenase Fe-S protein
8, NDFUS8)Z: &, St mh-5- R34 J5 1 (pyrroline-5-
carboxylate Reductase 1, PYCR1)i& 54 &, _EiAmtROS
PRl (2 E A0 B AG T AN 5 SN, AR, mtROSH|
mtDNAFE WSS, 75 FIFNAS 5 IR 4ape e 7 e A
A1 (programmed cell death 1 ligand 1, PD-L1)3RiA, #IH|T
HME L. FEROSIFAET, e 4H i 73 WANF -« B ¢
JEXF(IL-6+ IFN-y. TGFB. VEGF. IL-4F1IL-10), 5
FCEWEANAE . B SOIR AN AR 5 TAH B A o2 IR A
ROSHIEAX Lol Fifthi% ST T #HmtDNAFIPD-L1
HI4H B ANV (EVS) 703k, mtROSHE FHIEVEE—L5%
S EREANH = A TFNAIIL-6, TR S5 TME A ¥ T4H A 42
%, BRI E S IIROS 5 8 TregfliregDCIHIAR &, 41110
52, mtROSHE M| I TME, 23 4H A i) S
HEiR. A7 AIEMT/ R,
3.1 B e ZALARROS BLigk vy A B35 4HLAROS
FEOR B DiRe R I ZRAR P BE R 251, =24
JUAZ 5 A% SRR e A ) SR B e T 4. FEN L
MR, Rk 2 5 M ae &R AL IR
A SRR MRIE TS, BRIt 2okl R AR
PGS, JRIBIE T — RIE 5 5 H A AR5k
NEXT AR, DAIRD 5 SR N AR A RS20, mtDNAAK
A AR AT S S S LSRR S8 T ™
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R T R A SR D REREAS. LhAh, ME N REE
AU AT ZH AR 7 R R T o0, ZeRifd 5 20 i Py HAth 2
JL28% 2 TR (R RS s DI DR X 4 AR 797 2 o i ),

3.2 EHRFR G R E A mIAEE P IR KRR E
H i B i % (quality control of mitochondrial
proteins, mtPQC)H T~ FH B AR RGEH IEH T
AE. mtPQC F Gt it ik ] =T 7 B B 52 40 2 1 o
RAYERFA LA R B BT L AT D 1) G, A
R EE AN EEZEHAAA (S Z Pl i ThREAH ¢
(1 AT PH) S T R AT PR S 1 28 1 Bl AT 1Y) 2k fd &
BILMAFEMAAAE AR, 540K B 1 Ik i
1(mitochondrial ionopeptidase 1, LonP1). &% H 7K fE
5 FEP(caseinolytic protease P, ClpP)FIATPK i1k
¥4 J8 % ¥ (Atp-dependent zinc metalloproteinases,
YMEIL1D). YMEIL1Z&—FHAA AR (A F 8K
#iveEREEO , ERAAFMMIEER TPase, /2
LR EST & B A ) ¥ (mitochondrial unfolded protein
response, mtUPR)IIFRAE, FHATTZRATEA. MECs/2
MetaTiIMEF A%, B R G2 A S5 1) 78 e 43, MECsHT
LRIAR BT Y METLICA R B 4L ) ZB I35 80 1
RS IE SR N, FRAIR T SR AA S ri s, A6 T F4
PR 7 8% 53 R F-1(heat shock transcription factors 1, HSF1)/1
S, FHmid 41 H /ML (extracellular matrix, ECM)
Wi S BLBRAS 5 1T b BRi A L I0E i 2 1 A )
SRR A R A, AT 22 mtUPR. mtUPRAJ g2
T mtROSTH i+ mtDNAKE SRR &b &
P15 R R G821 DA B R A B R A 5 A 1) 3L,
DRLIEL, 20 P o M e s 8 S R, i ek AA Dl i
IV o 3 S AR AT 508 TR 92 2 3 4 L ) 70 R
KL B RIE, HRTE F60(Heat shock protein,
HSP60)FImtHSP7038 o 4 FF =1 57 5 1 3 D5 26 - )
KA B A R B ) B TS, CETRIE ) Y TE A
B REABAE R, W I B R e s R N s A
“f-5(activating transcription factor 5, ATFS)if{-[THSP60-
GRP75(mtHSP70)%5 4 [ FEIF R K 3R 0A, 52 2 f A7
W PLAETY, HSPOIE T 517 1% AR A B ADRY
HAELAE F O G AT TR R0 . [RIRE, CE SR,
mtHSP70 5 i A RIARSME, 56415 F 5 1(hypoxia-
inducible factor 1, HIF-1)FHELAEH, S0 OB R T2
f-1#iE (voltage dependent anion channel, VDAC)# KT, M
T JE A1 ) 240 P T 7 AR A T T T 2. R A B 1 Ik g
I(mitochondrial Lon peptidase 1, mtLonP 1) —F & & =
SEH FERL FEREAN, AT AR R . 2
KifALonts I (Lon)& —Fl 2 ThRE R A Mg, 2 7ETL
Wy A, B EAGSIEEE 2 R A N
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HI NI E. 2SR ZRL AR b TS I mtR O ST I Pl 5
HrRT ROSAH:E B 25 He ki it Lon-Clp PAE [ /K fif i FE 5l
Tl ). 25 BEEB (protein kinase B, PKB/AKT) R 1L,
Lon/, LonZ FABGEVERE . BEAN, Lon 5 & FUN1445 1)
& 11(FUN14 domain containing 1, FUNDCI1)(/&—#f
LRI AR ) AR ELAE e A e ek AR
BEE AW IL(ETC Complex II)MIComplex VR{EI LN
J % 52 ROSHR 21 Lon A% 8 11 247 4K 1 B (casein lysis
protease, ClpP)[1J3: RIS SAWIThRERM Y, BFEE
FPR . AR 1k (oxidative phosphokylation, OXPHOS)
FARFACETY. ClpP2E A& —Fh LR (1 Ak, i LS5 ANH]
A R ClpEE FIBFE G, £ 2 M5, ClpPEH
S EHIESES S R I EP S

Lon g [ M2 — Fl 5] 5T 5 S AR AT PO 1) 25
EI, LonfEPRid A=K e v b3 5 g i A= A2 Pl
VR b, R LonEE A BRI 2 A FET
N RFESE TP R I, BFE RN R . S B4
MER . EE. PR BUFIIE . gEE A O
DR 20 B A 2R ORER 22 HUEHE R B, Lonf) T i
SRELRAR SR TRE, i S Edn st 2
FEAR L o nod ik 1 458 L 4% 36 B 524 1A LA AL gt k- 5- 32
FRI& Ji B 1 (pyrroline-5-carboxylate Reductase 1, PYCRI)
AR OSH L, ik 4 i 3 5 A A AT AR S —Fh A
ML ERAP R, Lonts #VK b 25 1 60- 2R R AR PR w B
70(heat shock protein60-mitochondrialheat shock protein 70,
Hsp60-mtHsp70)E &Y EAEH, JFIELR AR5 T [
B5pS3UH, T A 0 BRI T Rl f — TR ATt R B,
Lon 5 2B R A845 22 25 [1(Na'/Ca™" exchanger proteins,
NCLX)AH ELAE R 24 AL i) 00 ) D 175 5 1 0 B ekt
PRES NG R ARMIAET . Lonikh 2 5 F e B AU, #i
RS, AT R AR 28 BRTIR, IR LR TR, 2%
KL FEAR TR 1 2 4R R A R R L G BB A 5 AR 4
FET IR 2.
3.3 £AAROS B SEMTAw4:45 — Lt sidn 148
FiALonfPEARTEE, R M Loni% FIROSA K L1
TENLAE 546 S e fE . Lonl 5 A ki ik & A
Lnid JF RS A T 32 B AR IR B A% O T 57 SS(NADH
ubiquinone oxidoreductase core subunit S8, NDFUSS8)a{
PYCRIP A5 S RAAROS A it A IR, Lonft) F %
DT ERIAAROSI A2 1E e 4t RS BRI KR 35 %
PLLon ) Ik {2 3k e gg (V133 e, tnds e AR 287, e
FE A, — a2 5 R R AR BE S EE A  RAE
Loni FIRIROSHIFE N HEAT . Billn, RAS-AAfiLSME
5 IR T (Ras-extracellular signal-regulated kinase, Ras-
ERK, ERK1/2). #2530 I [mitogen-activated
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protein kinase, MAPK(P38)|FIWNT(B-catenin){& 5 i
AR A0 3 B, 41 I RS R (2 2% 2 iR A A 1) SR
%, LAREIBETMEH KB 8. EMTi i3 Lonis )
ROS MAPKENF-«Bi& %17 FANMLER A8 F7 1587
FELonid FIA i A MR s A i A 1, TGF-BAE
S A AR AR B 24 A BT, 78 K 2 RS A R
5 RPEAEANR], TGF-BIE St — RIMLRIER. RIfE
TE B IRTHT M ik E298 (cutaneous T cell lymphoma, CTCL)
H1, TGF-pA T 4N HE RS B AZNF-k B, £
W Fi 42 BT GF-B LA [F] B AL A Em R O SH 4.
IshikawaZs ™'t — A I TGF-B115 $mtROSHI=E,
DNEMTHHIRHE LA ) i B 5 i, REAERT 7T 4, Lon
S HIROSHI p38-NF-«Bf5 5 FIHTGF-p™, sk
ALonZ Y5 | TGF-B/rFIMEM THI 5 hE K BT 75 1 %
AL, 28 ERTR, B i AobiR Lon ] AZEAN ]
i S ERAA AN R A AR, ETTROSH ™
A, JETROE FIFROSA S5 S Im R, (Eak iR ik
HEFNEFS.
3.4 fER I PARBLEALRROS B ATFE NN TME
e — RS I ROREIA G, Rk 1K 2 BU R B R AR AR
J&. ORI PRSI, LR RROSTE SAETETMEH
e A% FEH, AR TR, ZETMEP, 752K
I BURAS A% AL AL 5 53 WA RN 55 43 Wh /N 93 1 B
248 6 K] 1) L 2 2 0 R i A FES i R, T
IR OS T E B I 43 WA A SE AR B IR - A S5
FA-F-1(hypoxia inducible factor-1, HIF-1)FI#EAMP
AP & (i (adenosine 5‘-monophosphate(AMP)-
activated protein kinase, AMPK){5 5 W 2% A 3t A %
BRI — A% H R ER(nicotinamide adenine dinucleotide
phosphate, NADPH)[1= 45, Mt A2 AL A Rk
TMEH IR O SFFE 5 e S hi RS 1Y) 4 2 4 s A1
A 5. TMEFZHA S A ) Bl (A 085 58 52 Ay V0T
~Foperoxisome proliferators-activated receptor y coactivator
lalpha, PGCla)ff)3Rik, fRiE MR TN AR 2,
KB PUREIEE, PGClos LR iR M) e A6 1) 5 2 vk
&. S Jim, FROSHIE M| T LI Z (T cell
antigen receptor, TCR)F1 3= ZH LA MR & 4 (major
histocompatibility complex, MHC)47t )5 & AT Bk
I TAHA S SE, AT JE I 16 38 G2 S S AT i Jesh 1 e,
e A0 K T R T e MR A R 5, X PR Dy 3 B
PRI, 9 1B B, TrRg 4 M SRR BT
5| A ) A R SR e 4 R e B 4] S 2
H A FHmtR OSF A 5t fifrsgg (1 Grae inf 52, Sl i 2 b
A Lonil i 5 AR v A [F] 2 15 A AR T mtROS
PE RIS BEAE, BoRALon i S ImROS-NF-«B
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Sl 1 S A PR R T % R A LR, S X TMEE ) 328
k). S, 2R KR L on PANF-x BIR A 77 A28 M
I8 KA, {HLonff) 3R IE A 1« BI i (inhibitor of kappa B
kinase, KK 771 VIAKKi7)3050 7. ZEROSE T 1 40
551, NF-kBIEVF 2 AN RIS A e b0 /2 2 et 8
i, FEREE 2 R SIER T R ROSE S TR R AE
HIE 5 EMAPKZIE V. ROSH T IIMAPK G 4 7]
PAVAINF«xBfS 5, {2 HHL-1B. IL-6. TNF-o55 %% K]
T, Kuo P AR IR HNF-BFIMAPK {2 i3 56
JESAMIP 1565, WIL-6F1VEGFEZZHRi1Ai%E FIIROS
Wiz, 5 FhEE R THIFLoa] WhBh— 251 B2
i, FESTATIEHIL-670 1™ Ah, HIF 1ot 55 528
FLARLon 1= AR O S SCHE Y. Sl it — I 55
W, ZENAIVAYT R, STAT3(E SARFFIL-6 73 WK T
Lonif 5 141 IR OSHIES s ™. [Al 1k, il NF-«B
FFILonis FIIROSIE R WG SR T RIS, fEdk 7 /il
TR

ROSH A2 7 1 40 i 4t T 25 FH 1 (programmed cell death

protein 1, PD-1)FIFE7 0B AL T4 1 (programmed cell
death ligand 1, PD-L1){J3IAH {22520, PD-LIXIROS
R AT AR S R Bk T TMEFHTROSA W24 1 8 24 k. i
JEAAE - PD-L1(B7-H1)i# it 5PD-1(—MRik i1k
AR PRI S R T 5 SRS A, DRSS TR 5
PREH AN EEELH L (8N Dl g, te4k, HIF-1a%6PD-L1
PRPE A B DTRRAZR O SHKAG), I FEBE A iR SRR S
YU BEREVERN )M (myeloid-derived suppressor cells,
MDSCs). ¥ TAI A TAMERES. TAM#E ST
ROSHIPD-LLIZ [BI) 2 A5 B R, 8 I S8 aE J5 s 1k
Z5YMnTE-2-PyP5 W R O Sige £ 411 M2 [ 2 At A
ARG RIR ThRE™. S SR Tre gL T 2 TME
HA— 0BT (R G2 B REAT L. TE ARSI PIBIE R B,
JET I Tregdl fLif it CD39FNC D734 R AT P AL
GBI R,
3.5 $: 85 FTMEL £ /RROS m 3t RS LR
TMEM—/MEERFIE, BA AR IR BT = G i Ak ik
(1) BRI R 4T B A R DS B oy T LAl A 5
[AlFHIF. HIFIE 7 5 0E — RAME ks AR K%
(LR, HIF-1% TR 4n e AR e WAL R (b %
ARG N E 2, SRR SV LL, SR SRR
FLRE B 5 R 50 2 OB T IR SE R, e e
AR RS A LR, MM BRHIOXPHOSHE M.

#H%, van Gisbergen5 5% 8], OXPHOSKH]
Pl e T EHIF-1o S H AR, GHEBRER I A1 X
(carbonic anhydrase IX, CAIX). VEGFJ#a e tERFK. [F
FE, A VF 2 G R 3R R ZoRn iR ROBR R0E, AT
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TR S AT, R 2 R4 R B, ROS™ A= %4k
JSEE Y5 TR R A ) A e SR SR AR I A Ak A B
LRRIAE AR T DhRERAS LRI AN /Ca™ ST el 2 hir
ASENES 22 # B5 [ (mitochondrial sodium calcium exchange
protein, NCLX)HJ#LIE 7 SmtROSHIF= A4, s imid
SHIF-1BE R — R A K FE EHIF-10, 1X /& FImtROS A=
SCRFI, fl R BRSO R R I 3 A P, mtDNAF)
2 i A /4 i A mT e i I 40 i A EIR(E V) iEAT, IX
HHI T mtDNAfMR AR R A 1, FEOLE S EM.
RIE, {ROSTHEI, mtDN ARSI 4H i s 2 i
THH FRAT 1) JaRE 2E i R D . R A ik K &40 i o 36
(extracellular vesicles, EV)73-ii, T il 58U 48 B ks 41
WA A VF 22 BOREAA RIS S 3 40 ] 1 o A AL BRT 1,
T AT A 43 g g e,
3.6 ZAIRROSH -FHmDNAB I/t f 5N & 305 7 Bl
T KEAPD-LIA-F#9 98 kit HIRRATH S AH
B FE IR A SR, (R A i 22 R e Hh LRt a
AICI 7 (DFEAH A 32 L SR S AR 7 7 A
FAk G AN B T G5 R GEIR ), () A R A BB
T, IR EETMERMIREURT S U SO A7, S
AR B A1) (3 I 1) T MR JSCH 1) 1 47 FR1 - (n
TGF-B)Mil A Re & ALK Sz A (DBE0E f
PR AL A, I TAHM S, St 2 f R S R
VAT, N RS2 AT 1E e R G AN Ik R
YA 2 OC H L. AR, B ST OUE B RAE RE % 18 o U e
RYROI B 22t

YERME S, ROSIETEMI Tol IFE 32 44 fry 5 1
RIS T 241 B 11 28 M 00 R Tl A 8 S e v R 3 K
SRR, KIAMROSAE B\ T BB M 20, 200E
YA AT Sl S IINF-x BRI T GE-B# i 55 S0
HITE R EE . K EAGER ], ROSHHAER T DAMPs
{77 2E, MimtDNARLHRIAD AMPsHISCHE. t 40w
KVFImtDN A ] DL 7L 50 70 40 B b ) To LI 52 44
9(toll like receptor 9, TLR9). NLRZ &% & Pyringtaik
3(NLR family Pyrin domain containing 3, NLRP3)FIFfIR
AR - SRR S - T PR B - (cyclic
GMP-AMP synthase-stimulator of interferon genes, cGAS-
STING)f& 5l 5 Ja K s 2477 ROSH Z Rl
ill, FFEBax/Bak(fRIAT-H )AL MM 518
JE (voltage-dependent anion channel, VDAC)Z W), ki
RIEE AT . ARk B R . Zehifksh 715, 4
i S FE I S5 A R i 26 B Am DN ARG, X R BH 324
mtDNA K20 &1/ 280 i A R TCEE Il e 15 3 R AR A S 3
SRR — 2 A ERAE . BaoHESL T 3h JikE %
[ 1(dynamin-related protein 1, DRP1)if5 32k ki 1AL
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AEfR 8T TLRIA F [INF-x BfE 5 7 Wk tb R 7 Bic i
2(chemokine ligand 2, CCL2)'TZU8 AHOC BV 40 Bz
J&, CCL2E I MM AN T SRAEAN F a5 I AR e
UM PIAFE, o T BB mtDNA S e S A gk e v ) B
B AT A TAFRIE T cGAS-STINGE 5 i
TEA BT B R AN M 20 B Simt DN AR 305 5 1 H
Wi, SERTHUEHE AR B, AL RO R Z 4 mtDN A
W B 40, BT R R AN E F (interferon-
stimulated genes, ISGs)[FRIA, #ud T-H & (interferon,
IFN)f5 S, 11 RIFNye—Fh 2 2 E4niu e 1,
T HSZARAE G 4H R 1R Z 3RIE, R RIS R
% ARG EA ZMEF. TFN-y ] 5 55N K40 i A2 g 2 4
Tk EE 4T (cytotoxic T lymphocytes, CTL)I4HAUFE T AE,
MR, M1, IFN=yi5% S £ 2 5 5%
WEIREF)HE D], P D-L UMIZH i 23 M Tk R 4 AR DG 2R
4(cytotoxic T lymphocyte-associated antigen-4, CTLA-4)#|
B INHIHLE]. ZERAROSHTIE T STING-IFNFh 24
ZMEREFPD-L1. W5|Wefi2,3- XU B (indoleamine 2,
3-dioxygenase, TDO)4 G y2 FIil L [A (1) s, A o8
Fr, ROSHE 5 EWEAH A - P D-L1 (1A FIP D-L1 (1 BEWT
A A HX —AE A, I 5 SR Rk > L. A,
mtDNA% 5 % FIROSHIH5177, mDNATAZ AT T i 245+
FECAE H. A 2495 40 i 2 IR H mtDN A RAZFIROS T 1,
MTTEENF-c B S 18 (M HIFIRICa it 4
{[‘E‘[SQIOO].

32 2445, ROSRAE AT 75 S5 HTmt DN AMIPD-L1 )
YA ANIEIR ) 435, AT 5B e 4 2 Bl R 3R 8 ROS
7S H4H i A FE Y (extracellular vesicles, EVs)itt— 5 155
2™ AEIFNRITIL-6, AT Uk 55 TMEHH (T2 S .
BT FARIE B, & e SR (0 SN AP D-L 1 K- F+
1, X 5 mDNAFIFN-y 174 2 EAH S, mDNAFI R
F1 0 7] 7 T PR 2L s 73 s e 4 TR A TEL R e ) 2B R
BRI S K T V2 AR, B R TR T
T AR RO R A0 S B, R £ AR, ROl £
EAAS B 53 T8 T S N PR B R A2 Jo 428 1l I A (PR B bt
14742 #E3f3(Mitochondrial derived vesicles, MDV)]{E # 2
T AR AR A, SRR B H R A B T IR 2
KL (1) B 22 D) g, MD VIR A e TG4 2 o A
FRAE NI 731, XL on 71X R T — A ik
HZRE VT 2 AN = )5, b4, MDV R vr4a L)
mtDNAGENIEBA AR, FFid ik Fh sk 531k 2 44 i 71
28], fil RV 2 SOREFNT 28 R 1T AR, I 51 R Sl I
ML FESEAE P, MDVEEHImtDN AREIE BIE VI S2BRAL
il H AT AN E . SR, W T MDV IR Sk 4 ot &
25 H BT A1 XS T 40 L P A A AR 9 SRR P AR
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4 KBEIEREZRNA(MINCR 552
KEEAEIMITRNA (long non-coding RNAs, IncRNAs)/E i1
FAR AL LRI R /K07 R ¥555 28 R B AR
H, HRES Z i i e S % VI, — i s
UFE B Inc RN ATE MRt e i R 2 R TR Y. Beilt, Myc(fif
L5 S KA IEZRSRNAMINCR)SE — s K B
fIIncRNA, T IE BHZEAS [ B eeie s Su i R AR H,
IR . ITAnMosE . 25 B . B/ NN e |
L SR e S VORI 088 . bk, R dRIET™,
MINCR VRS AR 5 T (1 AR b 647,

KHEIEIIIRN AR K FE 200 M H R HA
HEAFRIMDIIAEHIRNA | T HIRE A — Z0f =4k 4k
¥, IncRNAs[A I HARNAFIE [ i L HE. IncRNAsH] LA
WY S E Y. RNABTE. mRNAK SR
3K S AR SRR T 8R4 J5 d A 3 IR R 2R 1 5 AR g A i A
I IERNAY,

Mycif F ] IncRNAMINCR, ENSG00000253716)5&
— P EncRNA, HHA RIS E LK, 2 I 5tk
18 7 MINCRA] AT ZFeiE LR, BG40
MR . GHpE T, R, RBMEMT!,
4.1 ANEJEHE FHMINCR IncRNAMINCR) CAIEIZE
AR e ot Rk, SRR My o135 A AR O
Myl V12 NFIAE R e, £ MycH IR [AE 7 ]
BEAE A B s RE VR T 7 ik — 1 18 2 Rl ,
MINCR & — e . o, —LEit AR BIMINCR
T 3 J B DR R R (R e A R e,

MINCRYE i i (lung adenocarcinoma, LUAD)F1fifi
i3 (lung squamous carcinoma, LUSC)ZHZUH [R5 = T
IEH 2L MINCREFRIEIE 5T A RAHSE". MINCR
JE I T 4 L SUAH DG B R AR i A (aurora kinase
A, AURKA). AURKBFIZH A & B8 (A 406 2 B0
2(cyclin-dependent protein kinase 2, CDK2)Z 5 HE R &
J&. [FIRE, MINCRIE I ¥ 3tc-Mye & HL R8s, F45%
CDK2. CDK4. 4ifiidfa#H HAcyclin A)Feyclin DI
Fik, (et an s, thah, MHEMINCRAMY i)
DA RS AR 28, 38 AT LU i mi R-126 PRI 5 2k 4
FItTAS5(solute carrier family 7A5, SLCTAS)HIZEIE AL
e T,

WEFLREH, FHIMINCRZRIA W] HIHHC CHH I (13
B IR AR ZE. EAERINLEI T BERMINCR T imiR-
107117614, EiCDK2MIc-Myclf#6is!. ZEHCCHy,
MINCRG# 3 1 %5 c-MycFlmiR-107 & 355 L R O E . 76
HCCH, MINCRIE T 1 #5 c-MycFlmiR-107 & #5383 K )
YEH.

HIEW S5 1 40 Z(NCM460)#H Lk, MINCRTE
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NS W620, HCT116. RKOFIHT29 CRCAI
Jitl 2 R R IA N, AR A S 1 5 T, /ECRCANR
A, WUIKMINCREIA G, MAEghE. T/, R
EMT#552 2401,

T IR, MINCRF N V6] 1 20 i 386 B A
o, (et 7 Ampim T, BeAh, 7EE AR AN, MINCRE
B TS, o-MycFIZ i B HIAR S HE A R
4.2 MINCR#) 25 & Hushl
4.2.1 #ARNANF89R Y 1EZFBHH, LncRNAs
1E R34 HIEPERNA(competing endogenous RNAs,
ceRNAs) G 48 FE il /NMZ B % B2 (sponging microRNAs,
miRNAs) &ZFEVEF"Y. LncRNAsZE &miRNAFImiRNA
R oA M IEmiRNARK R, AL, miRNA S
IncRNAIFaE ", IncRNA/miRNA/mRN A% &
—FRNARA 2 [ A EAE A, 7R T 2 PR FEEAR
I 95 v (RS L. CEAS TR 3 E H, MINCREL#%
HUE A miRNAE miR-126. miR-876-5p. miR-107.
miR-26a-5p. miR-708-5pflmiR-28-5p. MINCR ] fit 5
FoAth AR gm RN A — S 7E B A 5 A R miRNA, M
T S AS [F) g iE A #E [l miRNA.
422 3455 8% Wnt/B-catenin{s 51l B S 28 L3
JEAE S E. ST Myci& Wnt/B-catenin{i 510 B (158 11,
MIN CR-5 X Fif i <3 (145 5 8 6 2 WA 5. 79
JiEH, Wnt/B-cateninfF 51 B 5 0, 5 IR IE R AIAS
KRG A MY, — ki, WntsE (B 45 A2 A4
i 2 ORI 2 1 244 AH 2K 1) 28 1 5/6(lipoprotein receptor
associated protein 5/6, LRP5/6)/ S5 1X — &2 40 i
AME T, — BLEEE, Wntili %43 € B-catenin, B-catenin)
LR ARAZ, I RS S50E5E . TR, RERM
AT EE R 2B AL 78 2 RiE, B-EH E M
(B-catenin)iFiE RATAEH H W, 1EEF-45 B B35,
B-cateninIA FHE FUR TG AN R. PRIk, MINCRifid
N B-catenin{)Z A E0E Wnt/B-catenin5 5 1H % A1
BHAIRARR L. tEAh, MINCRIE A] LR miR-1077E A4
Hfd 1 15 Wnt/B-cateninfs 5 18 . Wnt/B-cateninif % 1]
P 7 AT R 8 701 A 1 s AR 41 g i (oralsquamous cell
carcinoma, OSCC)-FMINCR I i/ M. X segh
RN Wnt/B-cateninf 5l 2 MINCRIZHHEAE K &
() B B B 4. A B I G SCERIE S W nt/B-catenin{s
51 HGEMINCRIR 9 R 1) 1 25 K. 2498, MINCRF]
Ae2 5T 15 Sl B XA R dE— D A

5 RBERRESE
et R AR 5E (chromosomal instability, CIN), 4efaiks)
s e St R I e AR IR Ei S A I NEZ - PN
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FIRAE. R T Gt TR A, CINIE S B (A
Jv B AR (00 2 o S A 2 40 5 b o mT DA
HIRARGMP-AMPA i #(Cyclic GMP AMP Synthase,
cGAS), IR FEEH 15 14(2'3-cyclic GMP-AMP sodium,
23-cGAMP)HIF A, FIE 20 SN I, AT il 4
FEEAH AR SRTIT, CINS 3R 2OE S BT J5 ) 431+
BAIRFZELD . AN, AHHE AR R Y, BRCIN
FIERE SR | CINTS TR SORE SUSE, AT R 1 Gt
M. STAT1. STAT3HINF-«xB(& 5 HIKALT1ECING F11)
PRRE S L L AR,

AR RN, IR AE A B R B, o 2R
T f e 1) S A ) I i B4 R P (fe e P S B ). A2
HEIHRE N B I R 2 — 2 CIN. CINH E SONFEE
B > Rt G R R S BRI N, CINFY B4
J& FR AT G AR S AL S H R/ B G AR O ) P8 DL . S5
BRI ARG, AR EMCING A B oRHR ), H
NAHHFE]. CIN& SRR B FAE A, 724k
ARSI, X CINFIEBE A AR T e A1
iR AL RH AR A ST DT R ) 8. CIINGE 7 A e i
PR AR A, R SRR AT e EE AL I RE 0. SR,
HCINZERIS, IR IR FT BE R AR BERRAR Y, SRR
/N, XAT R PRI EA TR RE /). CINFIAEREEARAE R
LRI TN 32 1 R A7, X RAEEAFERZHN
Il PR A L BB RS, IR R SR AR YT T
PSS A R 5 R L SR 1, CINFER & (MR £
MRS AR S AT ARIEZ IR . FAT CINE(FEE 1Y)
AR RE 5 AR A A 4 D PO 084 B B e AT HE — 5 =
10 22 Fofri [ P S 5 B SRR Y, LG B B e
AR LR S S SE. iR 20 AN SR A 2 o R
PR SN 2 8] BRI AR R O AR B A AT 18, IXR ]
JI B 20 LSS Yo C TIN5 32 FR) 3K 6 SRR b b A ) e A
PRI,

o2 VR AR R 1 i CING] ) e 40 . [
A RAEAE T R EZAE]. SR (5 5 il & B i
GMP-AMP i/ Pz B KRB (protein loop GMP-
AMP synthase/interferon gene stimulus, cGAS/STING)#
RIG-IFE 32 A4/ 2 RAR U 7545 5 8 I (RIG-] like receptor/
Mitochondrial antiviral signaling protein, RLR/MAVS), #4/]
HRB IR It 00 S AR ) S R B AL, R IAE S| K
X P 8 A L PR T JRE S N R 4 3 EE AR . Al
Wang 5! ZHRIE, 3 8 4H i [E A 1 915 -5 mT 3
CINHYR I e e Rk, TG 5 S e A S 4 . 5400
AN PR A B, AR, HAh iR FR T CINS 4
ML A B R0 R, RUNTEMR A A 5T,
CIN G by A2 5 i s A <. xR AS
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CINFR it L2 Ak Hh T 5 2R RO LA i R 5 5508 FHCIN
75 10 9 E DA S v 1) 7 UK A

5.1 CIN#F8STAT145 5 5 &2 CINGE SHISTATIE
A G B BRI, B A e s 4 R TR
P WAL BRI, 7ECIN [V 20 Hh 142 STAT 1 1 PRI AL
TR T AR /b, STAT1Z T Z4(oufIp) A 1T B (o) IF N
HOC AT, TR R R G B A S RN, FERE A
TEPUIIRE o iR FERZ O R STATLIR Nl s RS
R T BT ids SIS E SRR, IRAER KRR FHL
T HIBIF N DL S IFN B2 55 (R et 1)1, pe Ak,
Stk 1 AIFNRIAIRENISGIIFRIE, K IF 4N a1 R4t
SRERVEH, T8 M B S (I IFNE TA IR ENISG I — > T4
[k, HFE SRS DNASB R TT TR
5, BRI, TIRI 4T P9 £ESTAT U5 5 F T U S R i P
FIEL.

FECINKITE 5 T, DA RIRIAE 25 225488,

BUEIEN R R S S TATUE 5 HI#0E, X ] LB &
T R A B AL S TAT 1KV F 484 i i 45 BIRE 521>,
L] _E, Hong® Y R BISTATIE 5 IS it 7S
CINIH LM AN AN ARAET ., IX K IASTAT1E S7ECIN
(e R LA PR AR VR . 5 S TAT L i g 410t /6 FH
FH—B, A ) A BE R 20 % e 1 SR ik o, A ik
JRE A L, RS 1 S AR C TN R S I S TAT 1 253 - 18
The-My eli PR KT 2G5, ASTAT1E AN, e
IR BRI 2. s 2, X S R WISTAT 15 5
FECIN i 248t o 2L A P S A .
5.2 CIN# F8STAT3E 5 5 e HSTATIHX, 15
A% T T RIS TAT3 M &l # 3A Jy BLA (2 bR ek,
NS GG . T AR LR 1) R A,
STAT3 11 FE BB AEVF 20 P A #iIE. STAT3MH;
SEE R R AEIL-6 IL-1080E K1, g Ak
[A-F(epidermal growth factor, EGF). K&F4E4NinA:&
[A|-F(fibroblast growth factor, FGF)F1E & AL A KK+
(insulin-like growth factor, IGF) 5N %2 k4E 51 5
STATUE 545 —FF, STAT3H Rk 3% s ML T T
B IS A IRIZRA, M E A2 B
Y R BRI BT U

FRORIERTE 28 (1) B, CINFIDN A A% ] LATE % Fifig
REZE T i 2 TL-6/S TAT3 5 5 4% 51 IL-6/STAT3 {2
AATAE T AT 5 CINYER A0 M P A7 95 AR EE 2, R DATL-6R 41D
HIFFEER P (tocilizumab) 1l IL-6/1L-6R 5 5 AT TE A4
VAR P AT O B L s R I 40 L 4% ) 3 AR/
BEINAHAAET:. CINYE FIL-6/STAT3/5 55 SHHLHIHK
#i T cGAS/STINGAIIE ML AINF«Bf5 54 G, cGAS-
STINGIE % RE @ RS2 AR . i BEE TR YIIIDNA,
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FEA T BITFNALH A AR R 7, A SFREPIRI e R
Go g% [N, -0 22 R A F-(stimulator of interferon
genes, STING) &R HDNATE 5 I HEZERCAA, M
JBHH I 25 I DN AR PR & 1 PR - I B B R
A -0 R R R T A B cGAS) U fE Ak = A=
cGAMP, ASTINGENFGHE2 A4, 755 APCA /il £,
FEIFNTE P F) 22 P 4H DA 7= A= e 7,

TEHT BRI 2D U-145, KILIL-6/STAT3 (5 5
IEFEAPHISTINGIE 1, KA MIL-68RI AK/STAT3/E il
EE PN, X L4 i SO STING (G — R I 8 11, A
TR XAELE T NI 1)) 112'3-cGAMPH &
8, X FWSTINGZIL-6/STAT3(E S il Hs b izt
S22, IR ACIER T (cGASYSTING I M5 CINJEAE
STAT3 (& 5% S [AIE ARIMAS LI R &,

5.3 CIN# F#NF-«B45 5 5 J& 2 NF-« BB IHERTE
SUMAPPR G AR . FEAL . BEEE. MAEARR. RZE.
. AT 2RI i 24555 2 N A 7R, I T S EuE
YAl “NF-«xBRE” . NF-x BIEGE & m sk & k(%
955 )V IR S5 1 22 PRI 3 1), 02 9% 4B IR FIL- 1
TNFAIL-23. B 7T 8", CINAT 0% L ANF-«B/E 538
%, BLHEpSOFIp6s, th g AE N F-« B 5 iEEE,
FhpS2HIRelB. H1EZ TR 7L - R I (kiR . 2
T FE K BH, CIN S IINF«B/E 5% S 5 RitHC.
FLRIMCINIEIE STING 3 I FE LN F-« BfE 515 42
R, Ak, JEHLAINFBIE SH R IR S CINK A
(1988 200 ML A7 T 0 B U2, 5 — D15 T, g4 ) A
HGE. B, HF 7R BLEE S SCINA ] LR (R IE)
AR MIZ 24T R, X 5B BINF« BRI NI RS 5
MBI & fEAERE A A R b, RENF«BE S
A, H BRGSO R S S, X R
JERE (A g 40 A T LARIRE G 2 B . DRI, A T SR A
Hy T fENF-«BAE S AR MR AT T X CINJMR HAT 1R 5l
FomE R, E T B — B IR

6 4518
TEAERYERE N, Tl E SRR R B A AT 2
— AN E AL P AR L 20184E, 294518107 A2
SEAREAE, T E20304F, 1IX—H¥ TH 32236077
102 FE A4 R OOH A2 IIE R B, 187
FORE AT FHUSFERE. SO0 SHE e LI RO A
DNASZHR, FEDNARA, FANE. 20 755 MR {2
BERAAERRE R R TE W B, 3808 R 2 F T
PR PR, SO SR SRR S0E 1 R AR, EATTAH
TR R, BELRE A 1B RO T RE IR AR, S
ek K BRI RS R R, 2L
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B B, M. AT . R, S, R
i SREFEE. SRS FIME REA O, BT
FRESORE MR, PR ORI 2 R M T B, R (A2 4%
R AR 7S5 S BRI AN BB v, IR i A 458
P A AR HE T P A R P S B AN AT I A
. TGRSR RIREIR, (Rt iR A R AT R K
FgHL.

H A, Bk 2 1T 7N RBUT THRZEIESRIGRNA
FE R R B, G IncRNAFcireRNA, A EATI#E
ENBEEE, T2 5MENRE. REMER. 2
HHTMIE, IncRNA MINCR 5Myc—FEg A A& —FhEl
Je K. MINCR O UF B I8 i 1 7 20 HE My e A AN
[FIFmiRNA. {5 SIEHAE F 5, 71— NSt K
FEFUEIE R /E . MINCRA V& IR — Rl i R AR
VIR EWAARYT NISTRRE IRE 5, X R 2 — 2D S,

Lhithks 5 Z MUl ge, BFEATPRI 4. 41
PR 555 LRk AEAmtROSIE 516 %, 1E
YHARAFIE P S EEEH. TEIX L, BAIELRL A
mtR O S IR b 15 Hh i ik N G 400 a1 5 i Je HL 5
FEE IR IT MG, VE AT TR I, LR R -iE 1 AR
(long-ROS)E i FH UG . JLA%. M A%, 4
AT ARPUAIJAE. BId mtROSHIBLFRIA A= s IS LA
Ko RAEA R T AImtDN A/E V2330, 6 20 -5 B g
IS5 P A ) B 20 ELATE FH DA B85 G e S A 5%,

b T ) FH R o A e 114 5 s L % 4K T T TR A
PIE TR, AF y—FP BB Ba 7 R 1R 7 2. — R v
T PTG S AL SR D R O S iR 1 .
G 7 v A T Ik 1 e 4T L R P P R KT SR
FEAMIAET. BKCPITE AF S4E H 2 4
HETARZE H AP FIROSIE HEAN ARG AR 1 R -1F) 7
FEA AR ORI SORE. I SO 53 Hh Sk e 4 R R 5
PSR BEAN M TR O SHY MRS SORE RFE, S
R AE A R DDA G, R4 . e i B W40 i
AR SRR 20 ) FH e e SR 58 HH TR O S S fi e 1)1 4
PEM SZIAEE, HHIHUIRE G B TT .

EAR H AT ER ARV 2 AR 7 B )
TRIT, (BT IR YR B A A B PR Ak T G vy
[ R OIRAS, FEER B A AR AR A7 1 M R ) 55
W RN . H RH N R SRS S s G e a7
MIBCATRIT ISR T BUMR R, IR A S RO SR
) ST 18 A 925 W AL D) K B2 1 S B VR T AR Bk J e (17
. ROSTHFT A G e T ik & B L A — PR A AT 5t
VRS YR T SRS PR LG aE U1) 75 B — 2B i FEROS T 1 7).

TECIN [ 20 M o, 4 i N 0 R REAS 5 2 il B
STAT3(FINF-xB)FMISTAT & S /5, A (RBAHR1E
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. EEE, CIN 45 H e A58 2 (A i AH
1B W] B P CINEE [P SR e bl 2. A T RIX
FERPIT IR, W20 B T Xl JORE IRB VR 2 T
TEAAOSE, AT I 1) RUBE, DL ACEAT e A ELAE .
DRI, HE— 2545 7% B C TN 200 G 4 LA R AT A fi
PRE SR LA S HAT CINFRIJRAE QAT Y i P 28 J 972
Ak, AN, FECINEIEH, STATIA SRS 5 1
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Abstract

BACKGROUND

Patients with pancreaticobiliary maljunction (PBM) have
a common channel (CC) that is too long, causing the Oddi
sphincter not to directly affect the pancreaticobiliary junction.
As a result, reflux between pancreatic juice and bile occurs,
causing various pathological changes in the bile duct or
pancreas. Exploring the application and mechanism of
minimally invasive endoscopic shortening of the pancreatic
bile duct CC channel in PBM has become particularly
important, providing patients with another treatment option.

Alm

To investigate the clinical efficacy and safety of minimally
invasive endoscopic common channel sphinctertomy (CCEST)
in the treatment of patients with PBM.

METHODS

The clinical data of 35 PBM patients treated by minimally
invasive CCEST were analyzed, and there were BP
type (n =19) and PB type (n = 16) PBM. All 35 patients
underwent CCEST with the help of endoscopic retrograde
cholangiopancreatography, and the therapeutic effects and
complications of minimally invasive CCEST in PBM patients
were analyzed.

RESULTS

A total of 35 patients were diagnosed with PBM, of whom
12 were male and 23 were female. The patients ranged in
age from 3 to 89 years, with a mean age of (46 + 26.38) years.
CCEST was performed in all patients to reduce the length of
the CC. Among the 35 patients with PBM, 18 (51.43%) had
combined biliary and pancreatic duct stones and underwent
intraoperative lithotripsy. First-time ERCP stone extraction
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was successful in 14 patients, with a success rate of 78%
(14/18). One week after minimally invasive intervention
therapy, the serum biochemistry and C-reactive protein (CRP)
and bile amylase in the 35 patients showed a significant
decrease compared to the preoperative levels (P < 0.05).
Post-ERCP pancreatitis was observed in five patients, but
no serious complications such as postoperative bleeding,
gastrointestinal perforation, and severe pancreatitis occurred
after symptomatic treatment. After a mean follow-up period
of (22.05 £ 10.67) mo in the 35 patients, one patient was
diagnosed with carcinoma of the bile duct and treated by
surgery, and four were treated by ERCP again because of
stone recurrence and achieved satisfactory efficacy. The total
effective rate of the treatment was 88.6% (31/35).

CONCLUSION

PBM patients often present with an insidious onset. ERCP
is a valuable procedure for the diagnosis of PBM. CCEST
effectively improves biliopancreatic drainage in early-
stage PBM patients by reducing the length of the common
biliopancreatic confluence channel. CCEST is a safe and
effective minimally invasive intervention for the treatment of
PBM patients.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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b =
=B

AR AR5 (pancreaticobiliary maljunction, PBM)
#2649 3£ B8 38 (common channel, CC)id Kk F30ddi
FEL LR B R B v B R AL R 2R 4L, 4k v IRi& Am
RE it A8 B BUA, ¥R N2IE RIRARE BATIRILECR. R
& NBL T bl 45 42 i 1e E CCIB 1 AEPBM ¥ 49 2 Al &
EWAB) TIF A TR, A BHRBEL AT R
wF.

1=/

FTZ AR T+ 383K &L R @ E T R
(endoscopic common channel sphinctertomy, CCEST)/#
&) T4 75 PBM & 4 69 16 FRACR R %A1

Tix

M HCCEST R 4L T #4) F 774 77 693541 PBM &

(49
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SR RE IR

%, 3 PBPA 196, PBA 6%, ZA&A0%]. 356 %
F ¥ 474 MELiE AT A2 #% % (endoscopic retrograde
cholangiopancreatography, ERCP) F CCESTH 4# M 4%

T A F 1048 97 5 PBM & & 69 % v VE A B H L5

oL

#ZR
354@ IPBME &%, B H1246], kot236), B34 458 A4
(46 +26.38)% (3% -89%). Fi K &AM TAET
CCEST VAYE42 3 BB . 350 PBM & & P A SF A2,
MRE 25 G BB 1861(51.43%), 144 %48 KERCPIR G
EXL%, PRI F A178%(14/18). ERCPH#A]F704 77 K g
1 wk, 35%4] B P &AL, C-R % & (Creactive
protein, CRP)¥& AR B AL i S Ay B AT 39 WA T %
(P<0.05). 5% &% 1 A2 EERCPAJG AR X, ZAf 8
BREHRBARE B HAE F LT AR
K& P E L. Zidx356) & #(22.05+10.67) mo
T, W16 R s s Re 5w mAT MR K A4
1) %% B 4 6 B & B RATERCP®S 77, WIRIFH &7
3. B I B R K 88.6%(31/35).

V172

PBM#A2 J% 4% [4 [, ERCP ¥] ¥4 B 5 PBM#5 ;. CCEST
B GE R Re R A VL A-ER AR R B i, T4 BiiPBM%%
RELfR 8 317, & MALIA] S 77 PBM B 2 09 A s %4

*®.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.

BT MRAZE SRS m%ﬁﬂu% M EL k454 L
[ 18 18 I - K RE ik gk 9% )08 I

BoDiRE: A SURH 2 ABLEAT R %
retrograde cholangiopancreatography, ERCP) T 4542
3 [ i@ # (common channel, CC){E AR F &A%
(pancreaticobiliary maljunction, PBM) % #4 52 Jf) % 3L AL &7

K. B HHCCIEBE, WY MAZFIR, HrE “ARFF "
BALA “HRANIT, RECCEBE M FAAE R, JFR A
BOh ek 45 G 5, f&ikl’ﬁ’c/ﬁ«ﬁk/ FER g LS MR, A
w3k B WAL T e T 06 97 89 B 89, SR S ATPBM A 4%
TFHANG T S B Ak, i WAL T A% 7T PBM
35 22t el AR B A7 R ek Fe

# % (endoscopic

RSOR: 1R278, SOE, XEUE. IR NCCESTIRIBITIvaSTIRIBE
FEEBIHINNT. BRELABIAYE 2024; 32(1): 41-49

URL: https://www.wjgnet.com/1009-3079/full/v32/i1/41.htm
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[P aNvay
G/)\b

0 515
JRAHE G (pancreaticobiliary maljunction, PBM)
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R, F. N FCCESTRIBITFIUBTIRIEE GRS

e — M S R A R RE R A S A e, IEEVE S
JRELE+ 4B I BE S e 0 G, IR B 1 3 [F)
K, FEOdAFELNIICE I A1F H 20 3 22
Ab, & R8T RS IR B ELWR, SRR 2. R
9. MG S5 A, B 5 AE0E S g 5 5 R Wi T
RIN, BT AELIAT B E & % (endoscopic retrograde
cholangiopancreatography, ERCP)/ N\¥A77 Hi A KA ERC
PER AN R, UAEPBMEE KZ R MFFERIGIT
PBTFEFARIGIT. IEFREE NG TT HEAR MR R
J&, ERCPWN BTG ARLE IS W A 1l Bl 53 JIELJ A AR L
HBAERITPBMEE T S | REFSER. A SO 354
ZWrAPBMEEF HEATHE RIS T 0T, SRTERCPIY
BN AT TR X PBMEE S s R . IR IRIGTT
BRI G I RSSO, DI PBMEH N B
ERCPH I TSYT S fHf i B AN 7%,

1 SRIRSE

1.1 A ABRIM 550 112020-03/2023-044ERCP N 5
BT IAITI35HIPBMERE, Sk 1261, LotE234,
B HIZIN1:1.9, i N6 £2638%)(3%-89%).
H) L BF1001(<12%), N EE250. 3561 8T
ZMRIXERCPWAT IRAHA 1 52 B2 W PBM,
1961 AR\ B T (B-PAY), 1641 AT\ 7Y
(P-BAY), 55 247 F 59951, PBMIZ WikRvEEAn 73 A0, |
WAL AR (magnetic resonance imagine, MRI). ERCPi
1T G R S R PR IR A L A E K, K
=15 mm; BULFEIEE A E 15 mmA, F iR lan B e
2 TR R G Ak )3z o B AT LAZ I 9 PBM. Komis)
B MR AR R RIS R LA, IR N A
(B-PHY). JRAEFIC NS R(P-BRY) AT 24 0 B AE R4 A
SR 77 G, LR TIERAABRAS Y RTTH P A2
R AT —F.

PBMEE35H, H124, w2341, Hh)L#E &
F1061, RN EE250]. 35HPBMEE 1, IEIRE I N
JEI30%1(30/35, 85.7%), K#9(9/35, 25.7%), X8l
(8/35, 22.9%), HEIEMFI(4/35, 11.4%), 1A BEFEAE AR
()5 3191(3/35, 8.6%). 10151(10/35, 28.6%) & KM MK
eV IEEAE SRR e R I RRER. A K
W7 oA 2k IR R 5 10451 (10735, 28.6%), AMERRE 4 CLAHE
gke6f(6/35, 17.1%), NHEE 5 1151(1/35, 2.9%), 1214 iF
R1BI(1/35, 2.9%). RHIZEEFEIH S 4541 14491(14/35,
40.0%), JEEMIREEA14151(4/35, 11.4%), IHEY 5K2341(23/35,
65.7%), Se R NE S TEM 1511(2.9%), [R5 4 50 S50
201(5.7%), + 4B FL k55 T = 151(2.9%), NHE 141
(2.9%). W31 E1ATER.
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B E 3BT

1.2 7 WE MEIT AT 757k B B e Rl
HE, FREET ORI R IR AR, KA ERCPA B 21—
T b, et 4RIl RBA, WA Jof = A
A, ZFUIAEE ), SetiE0 mLIET, A AEE
KRB, SRS TSGR, XL T ES WM, R i
EA . BEEILAXR, kol &E ., B,
ML EEEREY K. ALE IR A, HEEEK
B R oAb & HRESE. A BE AT B N T 4B
SLEEZI I [F @ IE V)T R (endoscopic common channel
sphinctertomy, CCEST). &5 & HEHERCPARHIHFNL, 45
TN N ALSFEY TK(endoscopic papillary balloon
dilation, EPBD). fIH. JREHCA, WNEE FIEE AL IRAR
(endoscopic retrograde pancreatic drainage, ERPD). N5
B JH 5] AR (endoscopic nasobiliary drainage, ENBD)+
WL T IHIE S 4251 iR (endoscopic retrograde biliary
drainage, ERBD)%. R J57 dFFIRE: SR HHEUR 4R
D58 REA-TE A Bl 1.

BORVPAl: X LA AT A ER CPN B T FiG 7 i
Jal wk, 3561 B F RGO, . K. 3E
SEImAREIR, SEI =4S & A5 LR AR A DhRe . i
JENIEE . CRP. JHITTER B S54RI, RS
K #7143 F:2% (numerical rating scale, NRS)iFEAT 1A
TCIINOGY, B ERN1-35), TR N4-657, HE
PEIRNT-105r. X G A4 ERCP A S 1 TR )7
IS 1 wkia, B ZmvE o AL L.

Gt 4038 SPSS 25040 I ER A BEATHUE 4B, o
PR E + R % (mean & SD)FRIR, %410 L4t
THINERF G IES AT R G 56, AFF& EA AT
K HAESHH % (Mann-Whitney UK, 113070 H
KRB 55N, P<0.0SHZERH Gt m L.

2 B8

2.1 A4 FERCPH# A TG H L LR 35pEH
JATERCPABE T TFAIT41R, Hp 1 EHE—
RERCPHEE R, T3 dJF FHRATERCPNEL NIRYT Ik
T1, H IRERCPHE ML N97.1%(34/35). 354 1Y
25 T CCEST(35/35, 100%), A% Ja L [RldiE, o iH
B RO E BB e, ARBRIAT A RE P AR RS il 5|
Ui 14%51(14/35, 40.0%) 5 R HATRLEEHUA, 441(4/35,
11.4%) BEFHERCPARHATEEICH. HAF41(4/14,
28.6%) IR B 4 =, Rgh A K ek — Ik B
4541, B NENBDJG B TSN A1 2-3 4 5 PR
. 181511(18/35, 51.4%) & HMH . JRE S5 B U Ak
Ih. 751(7/25, 28.0%)E#ATEPBD, ¥ LL[FLEIE; 1441
(14/35, 40.0%) £ # TERPDIE Y 5| 7it; 16/1(16/35, 45.7%)
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R, F. R FCCESTRBITF BT IRIEE SRS R B3PI

x 1 SPIRBESHREEZE RN, n(%)

gzl PBEY BPEY
5 5(14.3) 7(20.0)
5 11(31.4) 12(34.3)
F§5(%5, mean + SD) 49.75 + 25.95 33.63 +35.06
IBPRZRIN
iy 13(37.1) 17(48.6)
R 2(5.7) 7(20.0)
X0 4(11.4) 4(11.4)
2=l 2(5.7) 2(5.7)
NEESHAE 2(5.7) 1(2.9)
SHIERBR
BEEY K 11(31.4) 12(34.3)
BEB%S6 8(22.9) 6(17.1)
RES0 1(2.9) 3(8.6)
BEEzEm 0(0.0) 1(2.9)
RERRARSS 6(17.1) 4(11.4)
RIRTTEDH 0(0.0) 2(5.7)
+ 18l =slsk 1(2.9) 0(0.0)
B=TE] 0(0.0) 1(2.9)

PBEL: FREA\BERY; BPEL: B8 ARER.

DOI: 10.11569/wcjd.v32.i1.41 Copyright ©The Author(s) 2024.

1 ERCPEITRIBESENRECARE, BEEY KEERE.
ERCP: NBE FHHE .

HHATENBD; 9%(9/35, 25.7%) % 4TERBD, HE @1y
S, D3R4 K2R

2.2 ERCPA4eie] T4 77 K15 KE1 wk PBME#
SR E FRAT TAL AR 3501 #FH TERCPARJET wk, IfF
ALT. AST. TBil. DBil. CRPZAIENR S ARHTELEE
B s, 22 B BB SLE 2R (P<0.05). R ME
GGTHEIRSART wktbEAFFT T, HZERTTEEES
TR SRR AT T &, 2R RS g
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2 MRIRERECARBE(PBREY). MRI: f k(4.

B PRV IR EE AR FT(3247£1032) UL, TARJET wk
R 222876 £926) U/L, 257 HA &Gt THFE L (P<0.05).
306 B E I T ARG 1 wkH(6.911.02)7 FRZE
(0.3£0.53)7), HK I Bz 08 G5 hi bR W . 4 e 50
g, 350 g T, A 511(5/35, 14.3%)ERCPA G IR
ERCPAJF EIR 7 (post-ERCP pancreatitis, PEP), £t
B2, H0E. PUBRBANBEAIT G . 350 B E IR S
i, HAEZFFL. HEOT S E I RE. WS,
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RER, 5. WIR FCCESTRIBIT VSIS RIEE G M= S & & 35PIIH

&2

payitl CCEST EPBD G ERBD ENBD ERPD
PBAY 16(45.7) 3(42.8) 7(38.9) 5(55.6) 8(50.0) 7(50.0)
BPHY 19(54.3) 4(57.1) 11(61.1) 4(44.4) 8(50.0) 7(50.0)

PBAL: FRECA\BER; BPAL: BECNREH. CCEST: + 183l ANE@@EEIIFTA; EPBD: & MNLSKSEY KA, ERBD: RiE MBEsz

Z8SIRA; ENBD: (N5 N EBIEESIMA; ERPD: Wi MNRESZZS ImA.

® 3 ZARTITRIESEEE THMEITIUESR. B wkiRlIBESRE SRS EbiEtn bty

EL=L BISEl Barsia ZE PE

ALT(U/L) 43.0(16.0, 143.0) 32.0(14.0, 61.0) =308 <0.05
AST(U/L) 35.0(24.0, 75.0) 29.0(20.0, 34.0) —3.11 <0.05
GGT(U/L) 99.0(24.0, 305.0) 75.0(22.0, 230.0) -3.71 >0.05
Thil(pmol/L) 14.2(10.8, 19.1) 11.0(9.4, 13.4) -3.2 <0.05
Dbil(pmol/L) 5.9(3.6, 7.9) 4.9(3.5, 6.6) -2.73 <0.05
CRP(mg/L) 4.1(2.4,19.9) 3.0(0.5, 8.7) -3.04 <0.05
SAMY(U/L) 247.2(102, 362.0) 393.1(236.4, 703.8) -3.64 >0.05

ALT: AalRa 255/, AST: RRaRaf LB, GGT: y-SibiERls; TBil: SABZIE; DBIl: ERABZIE; CRP: CRNES; SAMY: [IEEHNES.

DOI: 10.11569/wcjd.v32.i1.41 Copyright ©The Author(s) 2024.

3 +TiERSLSLE.

2.3 ERCP W Bt T 76 77 )& 4 M i 25 R Ak xf354)
PBM##(22.05+10.67) molIBE s, Hrh 14 &2 N
G IR AT /MR AREYT; A4BIFERE S AR
RFHRATERCPILBIETT, IR BIT R 097 A AL
FH88.6%(31/35).

3 118
PBM & 52 WbriE: PBMT19164E 1 XHE, 1969
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4 CCEST, 4852 +tA@E. CCEST: + 5173 k3 29 L E
YA

fEBabbittiIE 48 “BRAHE TR Y PBMIETRR
Bl E SRS+ iR R AN A BT
OddifE 2 UM RE A A ity 0, R AV A A, HELEVER N K
e+ 18K =410 mmHg-15 mmHg, 17jOddiff £ 1%
Bl 77 v TR BB P 7, BRI A 2B 1+
Fa W WD OR, dEFFIH . T P Ak BRI R T,
(] s SR T R RO o v il AE S HEE. SR,
PBMA H A5 450 i, St Rl@E T, F80ddi
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R, F. R FCCESTRIBITF VBT IRIEE G RE

FEANCFA B FIC &4, 51 SR R
IAC T A2 PSR R SR DR R I e AR

HHT X TPBMI R WHLGIIE A 5E 2iE 2, A %5
WA E B GE R AT 6. R NN 5 4 3 N PR 51
AL O3k B B AR S50 B L ThRE, TR
B AN E S AR A, 5 AR A BRI AR
P, SR AR HME G H AN 56 55 RO R BUBOIE. B 72 I,
PBMIJE i E 2 5 IR i BAM = & A K. IR TEIF IR
[554-8 I ED TR PH ARG, HIE R4 5 R
TR, = AR S A IR EVE . IR, JH
e K A RERRAR, B o A AR R S A A A s R
(BRI, U G 258 JE I, Bl A s A+ — e gt
F, B e 2 AN R S R 2F, 5 MR 5 1 T
LA RS, HEHAEIES, TFO T+ E
FL3k, TERE RIS, PBMAA A2 i 5 00
JRTE Fsst, AN R A B AN R R AE ).

HEPBMIIZWIbREAAE G, SR F IR AR
HFEEEE K, K A=15 mm, BELFEEEA R 15 mm
I} A7 R US4 B 5 4 - E R AT - YL A F 32 i 1 mT DA
LW APBM?. Komit & PBMARHE I K JHAE & 11
DL N = FhE IR, R AR RU(BPAY) . FREL
AJHER(PBAN) AL J B P AH R DL 22 1 07 2IE A,
DAZE T REFE A AN BE VA 2 A I 10 P P 2 28 o FR A o] — o,
AR H, PBMIE ] LUK I A HAR LA10 mmouds
HEHEAT /32, AR IR G 29T 7 %, W H o NInE
Pk R (e R AL BE Y ST ARk AL HEAE ek
B, PBMYE P 7 N B IR R0 23 W A A, AN O
B 1%, A e romiZem T 9, REN3:182:1, &
SCAE K2 AL, R NE165.7%. 3561 R, £
NRES 5K BTG TR B R s, AR 7k
B 23151(65.71%) 3%, 2 od kA B (1241, 34.29%)
(I1.90%, it LAFRATTSE 1% B AL, JINSRIX 75 TH IR 5.

PBMIF A B S IR TR 50T, OddifE
ZIWEA B FHWAs L ET IR, —K3-1020min, @i
FLE R K i, LR RIS AR R, S
JEEIR B R R, A ) T ST A, PBMIERIH
FH AR 25, (ST REAPE IR S IR S It
JHE JHEAR B S A =P, PRS2
—RINE ., R R ARG JE R T R4 R 7 &
TREAE, BRI )RR P g I B A DL, ks S5 A
THRE T BRI BR, T A5 O T v 1 (1 JER I 1 s O
HRWENRIGAZ), WO JHREG AT 5] F AR 3 S IR R -
FEEHEA anpatst, o ELARAE b R 20 A R AN I 98 i
R, ATIAZ BRI AE VAR A, R AR
T E SRS, SLEDEE R A, DL IR AR 4
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SR EIBHIONT

P AR AR A )27 R A SO S TR BUR AR SR, 53K
REFTHIARR, e R AH T S R 2 A, 2 DR S (R
BH, TRt A Bl a i Ae 2B, ARy IR v] SO 2 R, B
T )RR T 453407 P P 7 R SRR 21, SR 45
PRI IRBE, ik B TR 28, B2 R R (1
AN )LFEPBMERE £ UL SRR 2 N B R BB, — T
W0 TPBMIN R, BRI R SR 78 ) LR
A 1 (28-32%) LU BN A (9%) B L. AT F A 5451
) LIS IR S e by B v, IR ERIR A 1
B AR, ERCPA G BEH MR, IR IEVHER: i
HAE TR, ARFER W SVERAR 2RI, BT DL 2
IR I RAE IS, N2 I WPBM. OddiFBZIlLL)
fEfE G (sphincter oddi dysfunction, SOD). + - f&/%# %
FRAE AR IR S A e TR R IR b
FIRIR S0 Rk 22 ARG 454 . milR e . PR P
SOD. Bz, BIRBESE, (A EG MR %
I TERAR BN RO R, BN, AT
RAHA —EME R R, B tEant, N
REMFEMEBEICARY . T Bl ks m=5% o
FERINN, T MG AR 5 A0 S5 A T EOAS B R
RPVEE R 2 —. Bk, 24 I G B s DR e
2. REY KBRS — RIS, IR 2RI R
BB, % R AR EPBMBI A AT 5] K A i
MR IR R 25 i SOD 4.

PBMZ Wi SERCPHHMAIT-HGTT: PBMZ&#H
HHH TEIR AR, #7 BF DERIAKIA N vk
KRB S, ZHCEE R T UEM, A4 I EAE
HIAE R R siZ I 2 O A HA SRR, BEi IR -2
RUUNMR . R IRk, FOESE AP p3se) B
NBER A IERE306I7(85.7%) K HAMFIIR(25.7%) MR
851K (22.8%)  FEIEABIR(11.4%) TEASTEEIR 341
TR(8.6%); K7y f 3 SR & Fabm vp A — Tl 2 10 If.
AN PG S AR 21 3% R T PBMUER T Ra s,
FLIGPRFERAS JLARY, A5 I A A R JRe o Ffr 4 2 BRI
PREEA: 240, DRI, K BIAPBMIZ I, R T 241
ks (R S (PR RTAE S Wa )

X TFPBMEH 2, MRCPAE N ML £ A6 A F
B, m LA B R B A S i L, BT,
S VR T B R AL AR PR SRS, RS T R
JE H82%-100%, JLEEAL A40%-80%, il Xt T K4 k%
ANFEFEE R W2 4 ) LPBMIE S, 5 IEMR CPA: £
BRI AE, Bt LA G, &R AN,
A IEsh R S R Y S BT AR AR &
J&, BRI s8EB B R AN, TTIERCP
(T2 I PR L, SEASEAE s P B 12 W 5 R 4 B
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R, F. N FCCESTRIBITFIUBTIRIEE GRS

TGIT BN —1K. 3T FPBME#, ERCPAVY A LA &
SRR A AR 544, B2 W R R A A
A%, I IFEERCP N GE MRS FNZH SR, 1
R A A B PBMAEL S Fl B2 i/ A, R4 H
I — TR 25 45 R R, PBMA I HIEY 5K e i iE
B AR B R R 2670 ) H32.1%F162.3%, AR
TEY 5K K N7.3%F188.1%, & I, PBM S HIJIHIE i
JEE LR BE R R L1520 4. RIS FPBM
G IHNRIEY T B, T F ARV A MEAE Hdk4T
2= W& AR — R ZuiayT 7 UL (B, o F R A
PHAE AP TR IMPBM S, 2 15 75 22 R fe] i 55 270 o
HMRFEAR VISR BT SMEEYIRGYT, HATMAR T4
BRI, G F NN, F P BT PR AR B4R
A DABFAR A B 1 A 28, ELRARE J5 AN B v 1
RIN, SMRFFAR IR T AR AR 1) R AL %, (AT
AR5 AT i B Tk — 215 AR R A A 65 4 P R,
FARUIG AL AMRAT LA IR 228 H B E 1) R
Ko, DLAOA G HBIAH G RORESE. X T-1X 37 A&
EY 5K EF AT AN R —Y) T 2 BEARILSE, X
SHELATHMRLTF ARG T R R B, MInRe 2 KA
JEIR S MR 5. MR A, B2 HIE RS 255 ™ E
JE R, Ptk ZERCPAEE TG+ Tay7 5t rl Re vt
Jei B, WHAURIN, R AMNENS T IS MR ZE DB R
J&, PBMERFIIAE , JRE 00 6 AR B A s R A7
FER, SRR SRR E R T v VIR, S8R
TERAREN 12— DA AT U I 2. 6T PBMIEE,
PR AR AL HH SRR B, (2 32 RELJBRVER 23 IAE B AR R i) 1 DX
JITTE. Kobayashi®5!" i | {E46/5145 BHIEH 7k (1) & 4h
BHTRFAMBEE VIR G, BEVTSS B30 k4 T IHE &
(6.5%). A3 B R NBERT R AR HEE 58/
JHEESE A . PBMESJR A, 4K T IHFE oA B i
PEDIBRA, (HRATI LA R SV AR 28/ HE A 28 RN B,
HAp 1153 % AR 9k B, B2 B2
T AR JE AT SRR ARIGST . Rtk X TPBM
B, TSR TR 1 A B SO A DI BR TR,
W SEERCPA S T ROITFFaTT 5, #8025 U a7 Ak
B, M % DB 2R 495 g A 2 T EL Y AR

PBM3| & BIME . JFAH B I Jir R 2 B . JiE
S, AT AR, BS T AT 44 3 Rl 1 K,
X A R AR A AT 209, o508 SR L, (IR fe R
WA o iiiEs, Fa T MERRE “AmAg” B
BN “ RN . iz, ERCPJRA] X PBM & # 4L A
TERAE B, BT+ IR AR ARy kR K, R
EICASHEAE, WEEGE T, BCE 55 S8
TR AR B R R R AR, Ak, ERCP/EPBM
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B E 3BT

BT AT A EEAEH. Zeng P EIBUMT T4
ERCPEIEES T T-1iG) T PBM B IR R XL R, 455
7R, ERCP/ZZZf#PBM &35 I 18 S B A BERE R (1 22
EHMRITIER, RGN RS, WER
PEBRFIHRF 5. Zhang 55215 2 il ik S35 iH FE 45 41 sl It
EFE R, ZESTRIGIT G, KILEH L IRfEdt
QR EARET, HAR G IHFE A5 HE /- Bs R T B &
N, R A S P S A 5 YR %, W WWERCPH] LA
R G RAEAR, DD IR AR, g I FEHE 2= A
71, BRARNIERE 58 J AR BE L5 A K R 2. AR AL AT B
1TCCESTMEIFTRYT 5, SESTARAETHEL K51 wk
IR PR PE T MR HT(6.9£1.02) 5 R & %(0.34+0.53)4>
(P<0.05); MiEALT. AST. TBil. DBil. CRPf&HrEZ
T F£(P<0.05); RAEFERCPAJE 1 wkifliEGGTIEM99.0 U/L
TFEA75.0 UL, LRESG %R, BEERES AU
HHZERCPHAIT TS S & MBI 1%58hn
FE2zN8 HFEA B/ AT 9% ERCPAJAT wk, g i
W EEECRTTA BT, 2R TR BN 2R L, %I&
HEBHEARGKAPEPE K. 4R EoR, 356 B RREN
fils MR HIT(3247+1032) ULARJE1 wklF£(2876 +926) U/
L, 250 BE G55 L(P<0.05). %W 7i356PBM
H#2214(22.05+10.67) mofIBE TS, H 1 B E SN
GIIRERATIMIFER, RGHEANFIAELSHER
M FHRATERCPIRYT, FHOCIRARIEIRTE 2%, (IS =T
W, A R N88.6%(31/35). TIF 5t KNP, CCESTA AV
ATLAGERIPBMUR#H , JHAE 3k [FliE, i B 506
FEH, PSR BESTNE NEABUHA, ffk T
JERAE B e ) T A L 1) R, S 5 L, A AR IR 15 21
B 2 A BT 2K

X TPBMEFH IEFE NG NIRRT SN
—HEARE A, RE BT N e R B
TR AA A R 254, s SR, (R
AR T A5 P BIVLEE 325 (1 I A8 1 2R X (1 4 i A,
(A, %HFPBMEEATERCP N B G167 I B 75 24
JECCESTIHIERIER “BE” | M0 T A F K PBM & #
RLEARIE L EAR ST, 78V, X HEPBMEEITA
BEOIA NIRIT e U EE, AT — DA 5T, ARALE
HENEL TCCESTRAIN NIRYT A H LA 2 HA 1
THACTEZE L Sk FRE R IR 28 SFER CPAH G ™ B I IE,
R T T 2 IR RIATT G HE.

4 Eig

PBMIRRaE, A REAR, 51 RMME. A
R FEL TR A e IR B A I PR [ A EA, e HE X 442
PBME#, KB HIRRIS I KR yT 2 8. AT T
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Btk ANEFRE ARG TT BRI E, BLR S 5 BRI A i
GERE) S (R AEAE AN DG AR B G 1R i HE, ERCP A B
NG TR TT AR TR PTG Bk, TR L
FILE R APBMERE, ERCPNEE FIMBITTvaYT, 0
FECCESTHp 45 3 [FlIEIE A B oy — P ik .

JHRIH 437t 7+ 3 (pancreaticobiliary maljunction, PBM){&
i b R A A A AR RSN &, T 19694
Babbitt I (7 44. PBMTEOdHELINLIITE A H%RY
o RAE B AL, TEEAHL & DVRIEEEIER, SRR
FIH Y 7E P i3 2 B 58 HRGL, 48 1T ad R T B )
SRR ER. H AT R AT AR R —1) T A
S, WETIRE N BEIY AT I H 1% 5 (endoscopic retrograde
cholangiopancreatography, ERCP)f#( 8 4 %5 figaiH &7 3 [F) 38
TEFEPBMH RS B ML AL A3k baa V) 75 22, 1X
W NPBM R X —ANRIT IR G £

AW T ) E SR ERCPRLEIT VAT PBM, BRI @ 4
JH H:[A]i8 78 (common channel, CC)XPBM 215 B
P EILEOR, B IE “EiRRs” BN “aRANE”
FIVER; [FR E AR Y k&S, RE R FELNLL)
R, RIS S st St [mlEE i 5 e, BRI A, ek
b SRR 98 B SR J R 2% S350 R AR, I [ B B
IR BRZE A 55, AR 2 P9 BE T BT 11, 5 KPR FEDR
b R R 5 R YT B AL, HIEIR A IR
JTPBMER LR 1A

Eestig=hon

WP E N BT+ =48l 3L 38 2 VL3 [F @ 1E U1 R
(endoscopic common channel sphinctertomy, CCEST)f#(f2]
TTiiG T PBM G FIG PRI B 4tk

L%

XTHE S5 T A ERCP N BE T CCESTHLETTitva Y7354
PBMEE TG 1 wkiIEARGEIR BT O, S = A
GEOL. PIRTE A, A HUH RS, Gt R A
FES HA 56 (Mann-Whitney UKI).

35(IPBMEE K4 TN B FCCEST, LAZEfE I A,
H & IfI . R S5 A B 18111(51.43%), 1401 35 8
URERCPHUA RN, )% /978%; ERCPRIBITTIIGIT A
JE1 wk, B BRI WA (6.9+£1.02)5r FHEE
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(0.31+0.53)7r, ZHA BEMEG 25 L P<0.05); ik
ALT. AST. TBil. DBil. CRPMJHITIENEETEFREH
TR, ZRABEEGINERE LP<0.05); 5 EE B
BREEPEP, &5 EVRIT IR AR MR JE L. Y {kiE %8
F LA L Jfe i 8 S5 7™ B - ARE.

SR

CCESTil it 4 i I R EC AL RldiE, e PBM
AR MR 5, A I ACRE RS B s BOH 2%, 2
BRI PBMEE A R & Tk

=

CCESTARAMY AJ LAZE4E PBM R IH . s 4L [F)381E, 1
BXFFi 06000, A A a4 T I T4 A
HHAR, AR T RERAE e L [l @ A B vl R, @ 5 1, 6
Il SRS 21 B R AR B 2%, AR AR T 2
HIVATT . [R5 FEAT AN B B D FT R 2 R A
Guit oA EEE, Ol S IR R AR B 2 AT
T BB DRI B A TR R,
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Abstract

BACKGROUND

In the treatment of spinal cord injury (SCI) with gastrointestinal
dysfunction, the recovery of neurological function is not ideal.

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

Occupational therapy combined with repetitive transcranial
magnetic stimulation (‘TMS) is expected to complement each
other, exert their respective advantages, and improve the
quality of patients’ rehabilitation.

Alm

To observe the therapeutic effect of occupational therapy
combined with rTMS in patients with SCI accompanied by
gastrointestinal dysfunction.

METHODS

A total of 150 patients with SCI and gastrointestinal
dysfunction who met the selection criteria from June 2020
to March 2023 were randomly divided into two control
groups and one observation group, with 50 patients in
each group, using the random number table method. The
two control groups were treated with either occupational
therapy or rTMS alone, and the observation group was
treated with occupational therapy combined with rTMS
for three courses. The therapeutic effect was observed,
as well as neuroelectrophysiology [tibial somatosensory
evoked potential (SEP) and motion-evoked potential
(MEP)], peripheral blood cytokines [interleukin-1p (IL-1f),
interleukin-6 (IL-6), and transforming growth factor-31
(TGF-1)], muscle strength scores of key muscles of lower
limbs, intestinal function [neurologic bowel dysfunction
(NBD), Cleveland Incontinence Score, Wexner Constipation
Score, and Bristol stool grading], limb function recovery
indicators [Barthel Index (BI), Functional Independence
Measurement (FIM) Scale, and Berg Balance Scale (BBS)]
before and after treatment.

RESULTS

The total effective rate in the observation group was 94.00%,
which was higher than that of the occupational therapy
group (74.00%) and the rTMS group (80.00%) (P < 0.05).
After 1 and 3 treatment courses, the latent levels of SEP
and MEP of the tibial nerve in ascending order were the
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observation group, rTMS group, and occupational therapy
group, and the peak levels of SEP and MEP of the tibial
nerve in descending order were the observation group,
rTMS group, and occupational therapy group (P < 0.05); the
serum levels of IL-1B, IL-6, and TGF-f1 in ascending order
were the observation group, rTMS group, and occupational
therapy group (P < 0.05), and the muscle strength scores
of key muscle groups of lower limbs in descending order
were the observation group, rTMS group, and occupational
therapy group (P < 0.05); the NBD, Cleveland incontinence
score, and Wexner constipation score in ascending order
were the observation group, rTMS group, and occupational
therapy group, while BI, FEM, and BBS scores in ascending
order were the observation group, rTMS group, and
occupational therapy group (P < 0.05).

CONCLUSION

Compared with either rTMS or occupational therapy
alone, their combination can reduce immune inflammatory
response, improve impaired imb movement and intestinal
function in patients with SCI accompanied by gastrointestinal
dysfunction, and help them return to their families and
society better.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Tib 2
B=

KB E B AT H098 57 7 kst TAV Z 48
B B R+ 2, AR LT RS H 2 R
RIS BARLIRAN, KEZSARY, RS EFH R
R E.

=/
WLEAE L7 R B A F B 2 ARt B (repetitive
transcranial magnetic stimulation, rTMS)f& A-%& 41 4%
(spinal cord injury, SCA¥ & M  At k3B &3 o 49 5 Al
R

TixE

3 3F FEAUA & R 2020-06/2023-03 18] 45434 4 AR
A 15061 SCIAE B M o b K B B % 5 R348, A4
504, 2 RRILLRIAE LI ik, A2 KRBT TMS%
I7, MERAARIBAE A 74 7 BRATTMSE 77, 7697347

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

51

A2 MR EHIT A BT e AN E e AR 2K
RBif & w15 (SEP). &35 K w12 (MEP)]. $1E
40 it B F[ & A~ -1p(interleukin-1B, IL-1B). &A%
-6(interleukin-6, IL-6). #£4LE K B -F-B1(transforming
growth factor-B1, TGF-B1)]. T B KAEMBEIL A A24

J 318 Ty 5B AP 42 IR M 8 ) AR [ AF (neurogenic bowel
dysfunction, NBD). Cleveland%k 2534 % %&. Wexner
1E AR5 A EATFE R (Bristol) KAZ 52K BRI R
W B_#5 #7[Barthel 3§ % (Barthel Index, BI). 2 #&0%k 14
2 (Functional Independence Measure, FIM). Berg-F
#7% & (Berg Balance Scale, BBS)].

ZR

WAL B 2 F94.00% 3 T AR, 24874.00%
80.00%(P<0.05); MLAERLLEIT 1. 3AFFA2)5 IeAh &
SEP. MEP#k # K -F<xF BB240<3t BE 120, JRip 22
SEP. MEP¥ A /K>3 BB240>34 B 148 (P<0.05); %L
UG ST 1. 3INTFAR)G i IL-1By 1L-6. TGF-B1
IR <2 B2 LA <A BB 14H.(P<0.05); MLELAE 71, 34
JT ARG T ALK AL WUBE L Ay A>3 B2 40> A 1 48
(P<0.05), MLEL8597 1. 347 #2ENBD. Cleveland
% B4 Wexnerf@BLE < RE1. 248, BI. FIM.
BBS#H >4 1, 248(P<0.05).

21t

53— H 97 kAR, rTMSEEAAE AL 77 3% 7T 1K %,
R IER ., BK-ESCIE B Mo ik X8 B 2 Had L
KB B I E T bk, BT ZAFHe )3 R g 54t

R

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.

FEER: A MG, ARG TR Rk A
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03I

HHEI T (spinal cord injury, SCI)&% 4N IEH 51 &1
FHEAE, WG T REZ R, 5l D ReRES
R Ree s, BmThRe AL, 0 iE D) 6e A8 b
BE A A Rt E AT, BT A I R 22 SR B
TS RN SR, BTRZW. UL TR A4t
577 69T, B — R LRI PRAER, (Hpf
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LR EA IR, BEiashine & 0 A 1A R
AP TR, SCARYT L T 2 RRERITIE, IR
LR BELIRE, DAk R MR 7 T S RGP RO, R
JT iR IE T S SR TR AN . TAE &
PGS PR SZRE ST — PRI T 7 2K, BT R
ATERE I, AL (repetitive transcranial
magnetic stimulation, rTMS)& 3% T-28 Fi i J A K e
T K AR B SRR 5, T S I AR P RS R 1 D RS2 %
wrt, M CE AP G XL ThEEY, HA4ok, rTMSTE
SCIRSEIRIT IS T 24, BONIRIT SCLARE 14>
AMEREE THY, ST -85, A FckEl
JTESITMSECA B T SCIE B i DhRe k8 d5, LUK
TR SR T T St — BRI ARV T ROR, it
FRNFERNAIT IR AL ZIHUELE AUk,

1 MRRITSE

1.1 A4 BEHLE2020-06/2023-03[7] 150%51S CIEE B 7 Th
Aedc i BB B3, S0, g FEi>18%; FFE
% E B HEIR %2 (American Spinal Injury Association,
ASIA)T201S4ETH 1A K2 WiksilEY, JEEMRIKG 2
Wiz, B AT -LoA E, IR EVRE ERERK. g
. EEMAK. Fif. Bomet, RRREEERI
RESRTRAEIR; INFIDIRE RIF, BICRIRRERS; REARIAC &
EIMFAT VAL 5077, HEbR: e =R, 6T
AR5 EATEER T IS S ThRe R, N SR T A
WS LB DN A . BRI A O i 5
SR R AEAERE A S O S RS S
TR T 528 e 95 15 ST TGV TR St g 8 el
. A ALERGACEEZR o wi i, HEHSE R
Ei=%t]

1.2 7k ¥R T HIEMETT, QXEMIEIR. &I mip
25 KR B BRI WERIN TRYT SR, R A
SYbR|, DMREEE s 71, [FR, $5 5 B s e m il
Sh R AR T RE VSRS H I 2. fEML LAl B25 73
HAFREIT HE.

TR TALR IR ST fa S EE ERaE . R/
fEdEhl. Fhik. BB, Wi, 1TEk b, TS
EFIEATF I EE I, 15-20 min/AKk, 17K/, 6 dwk,
HESE3 mo, PR A VK AROUE 24 8 B I 258 A
R RN FEF, FELIN 28 & TGRS Sk =
T, A B BRI 5, T RINGRE SCRPER. Il
IR, RN A KBTS TR eATE S, DI
fZ0, R E Bz 2 B 5w I 2k, [, ZE7RL
YRITIERE R, BRIM R O BB 2 B AR, AN ) i
WG TT BB EE M, DL 2 AN RIE4E.
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SR R ECr TMSTR YT R FINK-TA04T 2 fi
WORITAX, R E : RIS 2 K 5T (MIX). Fs
3 SR A ER P theta i 20, 417 S0, £ 10 s[a] &8 s, H
B2 s, BAMETTI K200 s. 17/, 6 diwk, 4 wk/ITTE,
3R

SRR E MG IT G TTMSYRTT, J7 %A 0

1. 24H.
1.3 ML AR ()T R 1697 4R IE S IRASIA /T T e,
AL SRRV SR B AR, ASTASR =>24; A% REIR
A TR, ASIASR = =14 R: Kik LidbrdEe.
OIS Ve WNISEEE

Q)R FAERE: VYT RIS R K eypoint-4/JLHL 15
KRR P2kl i i 2244 8175 Jx FL A7 (somatosensory
evoked potential, SEP). &3}/ & HifZ(motor evoked
potential, MEP)ZZ {175 .

()51 ML4B M PR - 697 R J KA AR I, 2
23000 r/min, 10 min, 15 cm)fd B, F| ] BB o
W BB AN E F1 4 & -1B(interleukin-1B, IL-1B). FI4T
Z-6(interleukin-6, 1L-6) 5 3 AL 4= KK F-B1(transforming
growth factor-B1, TGF-B1) & &.

(4) TIOR3 Jay7 Al e sl e L
I RARHETEARY, $2WL 05 R 0-558, o ki, $2
R gk, FE10Z0 VLR, BBV E 5048, 248k,
RN IVAYSSHIPfF A e 15

(OB TRE: 1077 T R AN UG i T Re G
(neurogenic bowel dysfunction, NBD)". Cleveland2<2E ¥
RGP, Wexner R R4, A BLHE/R (Bristol)
KAE > Gtk AT oAk, NBDVE4r TG 0-47 43, V1408 e i
ThREERS ™ 8 ; Cleveland R 2E1E430-2077, W45 R4k
FEEERE L, Wexner(ERAPE520-3077, TF7 S ERMFEFERL
IELE; BristolPF43 1-747, VP43 5, KA R .

(6)Th ek B G BL: 16 IT 1 J5 43 K FBartheldi
#r(Barthel Index, B ZhEEH 7 P & (Functional
Independence Measure, FIM)'"3 . Berg -l i % (Berg
Balance Scale, BBS)" WP, H-FBIVF4iEH0-1004y, 17
Ty, Sk H R RS RE )8R FIMPF/XVE R 18-126
gy, VEArBkE, 188 KON AT Re SRS B GF, BBSEL 7156
g1, VEo e, IR D R R T

Giit AL HE LASPSS 27.0MUAR F M b # AR, 114K
TRl (%), K5, SR TRER -G 3, ZF20R;
T RN 2 IE A A i) Pl(mean+ SD)FR IR, 656,
2 LA L ASAT B R 2 7 2200 A, W LUK - LS DA
50, MW EEE ., AMEMARRA 7. FENI. iE
Uise. DhReMk A% LA [FI IS R] « 2H0R) S22 HAEF DL E
ETT 25 i RS br o = 0.05.
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FIERR, . (ESAREXSrTMSY S BRI BR2IDaeSRB TS

&1 ME—RERNDD

_ ASIAH RS
B3 0 ERB) T OREA e e o ol AALE RETM  BURE
PE2az] 50 36568+9.10 30/20 11.02+3.48 11(22.00) 16(32.00) 15(30.00) 8(16.00) 13(26.00) 24(48.00) 13(26.00)
WHR14H 50 3443+875 26/24 10.86+3.10 13(26.00) 17(34.00) 12(24.00) 8(16.00) 15(30.00) 20(40.00)  15(30.00)
WiR24H 50 37.10+£9.67 28/22 9.76+2.96 10(20.00) 14(28.00) 14(28.00) 12(24.00) 12(24.00) 23(46.00)  15(30.00)
ZIFly? 1188 0.649 2.315 1.479 0.924

= 0.308 0.723 0.102 0.687 0.921

ASIA: ZEEBTHRIDIDES.

R 2 SBIBRITHDTHN(%)

485 n e Bw TR BBRMR

WE2LH 50 24(48.00) 23(46.00) 3(6.00) 47(94.00)

WiR14H 50 20(40.00) 17(34.00) 13(26.00) 37(74.00)

iR248 50 22(44.00) 18(36.00) 10(20.00) 40(80.00)

Ve 7.351

P 0.025
2 B LS.

2.1 3 — A A 3 WBR LR, WER . B/
L. WirE. ASIAZ L. iR, o 2 R, WKL
2.2 34806 RI7 B A WSR3 94.00% = 1% i
141, % HE24H74.00%. 80.00%(P<0.05), W.22.

2.3 3mAb 2 W A B 35 AT AR EEME T E 0T, 4108
EL#E: 34LIGYT RTIRPIZSEP. MEPYSA ], WME /KFTE
B, MEHBIT. 3MNTIRERMZASEP. MEP
AR /K P-<x HE22H <R 120, IR SEP. MEPIE(E
TP HE2.2H >0} HE 1 2H (P<0.05); ASTRJAs) (] 4 b Ase: 344,
BIT1S 3G IR SEP. MEPIERIT/K T 2%
AR, I IR T i 35(P<0.05); ZH I8 - B[] 5 28
AR G L(P<0.05), L33,

2.4 34891 A oo 2w L B T vb AR EEAIE T 2 8T, 4A]
LA 34LVAITRTMIEIL-1B IL-6. TGF-BI/KF I
FHZEF(P>0.05); MEHIGIT1 3MNTHEE MIEIL-1B.
IL-6. TGF-B1/KP-<Xf {241 <X} & 141(P<0.05); A~[FIA
) S 34RIT 1. 3ANT RS MIHIL-18. IL-6+
TGF-B1/KT 2ZH B A(P<0.05); 4L 8] £ 22 5.
YERA Geit 2 X (P<0.05), W.3R4.

2.5 3T AL AL NUBEIL ) A 4 o gk B AINE T 250
M, AL 320VAYT BT N BBV AR 7 e B3
ZES MEAEIT 1 3MNTTENG NSN3 5y
>¥ 220> B 120 (P<0.05); AS[RIE [A] & b 34iRYT
1. 3NTHE G TR IUEE LI AR 7 2B Tt e 35
(P<0.05); #H18]- B 18] 2322 AR A it L(P<0.05),
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2.6 34803 o Ak sk EAME T E 00T, ARt 3
HIGITHINBD. Cleveland?:251¥E4r. Wexner{H FAiF
5+ BristoliF/r o i3 72 ey MEHIBIT L. 3T IS
NBD. Cleveland%ZEi¥453. WexnerfS A EMK T X1 B
141, SFHE241(P<0.05), XFHR1ZH . StHR241AHEL, T8
ZE5, AN R AT g 34IRYT 1. 34T REJENBD.
ClevelandZRZEPE4y . Wexner{HART2) S5 MT PG
(P<0.05); ZH 8] B8] 5558 HAE R A Giil5 8 L(P<0.05);
YEBIT BT 320 . 2H A BristoliF/ 440 i 2 7, 3.
2.7 3 etk A JUrkd RN T E 0, 4liE L
B 34HVAYTRIBI. FIM. BBSTE 37 7, Mg
1HIT1L 3ATREJEBI. FIM. BBSTF/r>at A 140, iR
244(P<0.05), XFHE1ZH. XTR24LMILL, TLRE ZS; AFE
I E] S PO 32HIAYT 1 3T RE/EBLL FIML BBSH-4>
SR A (P<0.05); ZHIH -] A2 BEAEF A Seit
2 L (P<0.05), W7

3 11E
M IhREBLIE ZSCUF MR, 7] 5|22 R 1 LT K
W BB M H F S I RERRRS. IR, IR SE BRI,
B JE A T UL R P AR R AOR, Tl s
IR R P SEB 5 R B S OB O T R, i
SCIABERITHREIRAS, $THETT R BT B R
VDT ¥ 2 A 2 2 (R A R 4y, e H
Py HEPEMH NS R TR EiE. %2 RIKN
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FHIERR, 5. (EWSAEXSrTMSY S BRI 1 BR2IDRe KB TS

xR 3 AR EBAEIRISHREER (mean + SD)

E=1 4R35 n =Y 1] SBF1sEE B33 iEE
R SEPEBIREA(Ims 224 5 48.32+7.24 24 +4. 5.10 +3.55
PRI SEPEBIRHA(ms) W2 0 8.32+7.2 32.2 62 25.10+3
WIR 14 50 46.98 + 6.33 4232 +5.11 36.48+4.17
WiR244 50 47.12 £5.97 39.10+5.78 32.58 +3.96
FEa Figig = 13.120, Fyy = 26.768, Fir = 17.968
PE Pg5<0.001, Py5<0.001, Pyyz<0.001
FRABERSEPIEE(MV) W28 50 1.05+0.32 3.36+0.56 4.16+0.96
WIR 14 50 1.02 £0.41 2.03+0.61 2.89+0.75
iR248 50 1.10+0.36 2.67 +0.59 3.43+1.00
F& Figg = 17.103, Foyg = 32.754, Fgz = 23.685
PE P5<0.001, Pyy5<0.001, Py <0.001
RABEMEPEIRER(ms) We=e 50 52.10 +5.69 36.65+4.13 26.65 + 3.58
WiR148 50 53.24 +6.78 47.42 +5.47 40.23 +4.74
WiR244 50 52.67 £5.12 43.29 +4.69 37.11+4.30
Fa Figg = 16.341, Fiyg = 29.687, Fyp = 21.695
PE P5<0.001, Py5<0.001, Pyyz<0.001
FRAEMEPIEE(MV) Pk 50 2.15+0.69 3.78+0.97 4.63+1.12
WIR 14 50 1.98+0.72 2.43+0.76 3.12+0.98
WiR248 50 2.03+0.80 3.27+0.85 3.85+1.01
FE Figg = 9.685, Fyyg = 16.937, Frg = 11.624
PE P5<0.001, Pyy5<0.001, Py <0.001

SEP: (NRME R EBAL MEP: JTnlB R EB{L

& 4 3ASNAIMLBRE LR (mean + SD, ng/L)

E=Ton 4A%l n ET3El B ER JAI33 s iER
IL-1p 248 50 16.32 +3.12 9.33+2.10 6.85+1.65
R 148 50 16.17 £2.96 13.69 +2.36 10.21+1.74
WiR24H 50 16.11+3.24 11.20+1.98 8.36+1.32
Fg Fig = 14.635, Fyyg = 26.854, Fgg = 17.295
PiE Pig<0.001, Py5<0.001, Pgr<0.001
IL-6 MZ2E 50 13.20+2.12 8.65+1.13 5.11+1.00
Wig14H 50 14.13 +3.00 12.36 £2.02 10.06 + 1.20
WiR24H 50 13.85+2.96 10.10+1.24 8.14+1.19
FE Fig = 17.237, Fyyg = 34.105, Fgr = 24.521
PE Pu<0.001, Pyy5<0.001, Pyyyy<0.001
TGF-B1 248 50 1325.25 + 356.85 832.69 +247.69 412.65+52.27
IR 148 50 1298.98 + 418.54 1132.10+310.38 900.49 + 101.54
WiR24H 50 1310.46 + 379.65 987.48+211.62 757.15 + 98.62
Fg Figig = 8.657, Fygig = 19.302, Fg = 11.574
PE Pig<0.001, Py5<0.001, Pgr<0.001

IL-1B: B/TZ&-1p; IL-6: B1F&-6; TGF-B1: {&IEKRFPI.

SRR KNG RIGIT OB, ARAREE T TH T RERRAS,
D5 PR P IR et e SR S8 57 B AT A3 i 7). 52
HEREEE AL VAR T AR b B, 3 TR
Bh T et B AR DR . $R i H 8 AR TR RE I 45
W FEHEFREE IR, AELITVE TR E 5 e A
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54

MZZHUEF EIRTRE. TPk, fEREE AR
A B RN, A0 A D — A 22 R 4 B AR AE I 4
TREAL . R MERE . A2 1R A 55 22 B Hh 15 DA
R &, JEIURREBCRY. [N, #FFCINA, SClEiE
Bt S R G EIBAFAE - SEMSAE. BT ER,
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FIERR, . (ESAREXSrTMSY S BRI BR2IDaeSRB TS

x5 SETEKEAEANNRDEER(Imean + D, )

‘

A3 n ;BI3 Rl AR SBT3 3 SIS
WE=H 50 18.96 +3.24 27.69+2.96 33.68+3.57
WiR148 50 17.75+4.12 21.11£3.12 23.62+4.11
WiR248 50 18.32+3.96 24.65+3.29 28.19+3.75
FE Fisg = 13.208, Fyyy = 19.674, Fupn = 15.326
PE Pie<0.001, Pyy5<0.001, Pry<0.001
=i n n a3 aEl BT ED B33 31EE
NBD P2zl 50 22.32+3.12 15.32+2.19 11.10+1.98
WIR14E 50 21.69 +2.98 18.54 +3.20 13.78+£2.12
NHR24H 50 22.14 +3.36 18.13 +2.67 14.10 +2.65
FE Fig = 11.364, Fyyy = 18.401, Fp = 13.267
PE Pu<0.001, Pyyi5<0.001, Psy<0.001
ClevelandZZ5 7y W= 50 11.32+1.28 6.68 +1.32 4.32+0.85
WiR148 50 10.98 + 1.36 8.74+1.12 7.10+1.10
WiR248 50 11.40 +2.01 8.87 +1.03 6.78+1.03
FBE Figig = 14.136, Fyy = 21.695, Fop = 18.302
PE Pign<0.001, Piy5<0.001, Peuyr<0.001
Wexnerf@ED E24H 50 18.68 +2.96 13.20 + 1.69 8.62+1.13
WIR14E 50 19.00 +3.12 17.04+2.13 11.96 +1.67
NHR24H 50 17.95 +2.47 16.68+2.77 12.32+1.95
FE Fig = 12.647, Fyyg = 20.105, Fip = 15.237
PE Pug<0.001, Pyy5<0.001, Pp<0.001
Bristo %) W= 50 4.32 +0.56 4.28+0.71 4.36+0.82
WiR148 50 4.10+0.72 4.13+0.69 4.09+0.75
WiR248 50 4.28+0.63 430+0.73 4.25+0.63
Fl& Figig = 0.562, Fygy = 0.710, Fyy = 0.577
PE Pie>0.05, Piyg>0.05, Py >0.05

NBD: B RIERETNEERES; Cleveland: FoFIFK=; Wexner: DRSS, Bristol: ThEEHTIE/R.

TN G RGATAE FLE TG oy DhRe I I mT ek, i
TE— @R FARFHI G g M, w1 E fE D) e
AW E Y. rTM ST A 2218 1 4 AR AE i 4 2 ok
N N SR N5 0 =P S S M /s W A EZBTVER | (URTIN
W R I, a2k T X IR, 240, AT KR by
EEITMSEAG ATRAEDNEE R, dE—B5aiur sy, X5
DUERIF TR ABAEAE — SO, BRI Fe R, i & B fr
SV A RE LI RE M) EZHR AR, 47 AMEPHISEP, Hi# 2K
iia 2l B AR BIRIE Ao WA BB, J5 =2
I AR 2 SR BBURINEUS 7E HP K R G0 7 A 276 FALTE 3.
KT, 16T Ja AR ] SR H IR 22 ik i
AT X HE24H, TR RE2 2L A T- X R 14, X — S5 5,
FHELE—T7VE, rTMSER AR TVELESEESCLRH K
A7 77 T B LA, A T TMSTE — @R B TR
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Ik AR IE T, A FUEFAEMI X AT theta 15 1
B, R RER R AR S, T s st e,
IF AR B I B iAaa s 1 B i, w4 BOEsh D Retk
&, i eSS TE 2 ia sl AL, LUZHTIKE T iz
B B TR, TEIRARE LRI LI R AL, [F]
I, B AR T, AW iRiash ks shae Ju, vt
—W G RIS RIS TRE. AT AL, AR
PiJa, WUARESE . LA Iashisshae /T Bt e 1
P —, HEARN R SR AR R RESGE 1R
I H— IR P, SCIL IS AU ZR 70 I B 4H A H
DIAFREERIRE T I RFURIR. SR S e fe
SRS, MU T, A WHTRE, theta TR
BT REAFE—EMER], AT BT IR 32 B 28 70 JORE S,
TR A I B, RIEPRE IR S oAl i 1 .
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FHIERR, 5. (EWSAEXSrTMSY S BRI 1 BR2IDRe KB TS

+® 7 ADEEME B REER (mean + SD, )

E=1 485l n AT Al AT siED ;8I33 Y3 1EE
BI WE2H 50 32.65+4.10 4239 +4.54 48.15+5.00
WIR 148 50 31.96 +3.54 36.57+5.10 40.96 +3.76
WiR248 50 32.18+3.79 37.96 +4.92 4132 +4.29
FIE Figg = 10.321, Fygg = 18.203, Frs = 11.986
PE Pug<0.001, Pyy5<0.001, Pgr<0.001
FIM WE=E 50 53.69+4.19 58.21+3.96 61.32+4.67
NIR 148 50 52.96 +5.00 55.32+4.13 57.87 +4.12
WiR248 50 53.34 +4.52 56.10+3.74 58.00 + 3.96
FE Figg = 6.102, Fygy = 13.219, Fiers = 8.005
PE Pi5<0.001, Py5<0.001, Pgy<0.001
BBS =28 50 27.32+2.98 36.24 +3.32 4562 +4.13
WiR148 50 28.10+3.32 31.57+4.10 39.51+3.67
R248 50 27.65 +3.47 32.00 +3.96 40.32 +4.33
Iz Figg = 11.695, Fyyg = 21.301, Frg = 13.658
PE Pug<0.001, Py5<0.001, Pr<0.001

Bl: Barthel}g2%; FIM: TDEEIRITIHNIEER; BBS: Berg ESZR.

AWFFRIR, 1697 JE G P L= T
XTHRZH, HBAAThRE & H &3 Ee S50 T — X B,
AT LTEAE VT2 550 SR 3 B 32 30 3G Bl e 0 1 [ B

ATTMSIRYT, Al E— iR SCLUEE DIRER &, 1
LT, BT ROR.

SCI 2 2 Fh AR B ERALS, PR R 5 20E
S, T 280 e R ) 288 G B S N 2 o e A A R
WFFCHRIE, IL-1B+ IL-6. TGF-Bl 5 BEZHFLE fe s
DNREBR AL BEAEAE — @ ARG, JF nl i AR a R 1
BEITEFRRR™. AR, 1797 5 WA Lidse
FRACPAR T-XF HE2 2B T 0 BE 120 v TMS R e s s A
FE R DA P T HR T 28 TR BRI 14, M 52 450 i
AMBEAER, RIRTEC AR v2smik H 8 A iE 6E J1I1 25,
A R R B S BhRe 70, Ih sz & o iE &,
X AT BEAR R AN ST B 7 SRR YT AR B A ) i R A
Z—. B4, BRahReRaLESCIR MR, A7 AH
Pe s — X R ZH, W2 7 T8 D Rets 21 B R s, B IE T
BE ST TMSIEC AR T VL RE A RS 2 HUE 88, I
BETIRT B 718 D RE A SE A .

4 L

25 b, HE— BRI AL, rTMSECA AR T2 T AR
FIESAE SN, e SCIHE 18 Dl ek R B S 40 i i
Wiz s K i Difg, A BT b a5 5K pE S A2
UEAh, BOR B —AEIT i 5rTM SIS REFIRTTROR,
HyrRosme i 2= 5, HARIRLSTIE, ( TMSAENE
BEME R T RO K e 9 RE 7 T
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56

EAMS, HEETUEERaTHOR, JTeaiiomite, &
HARMAETE L, TARNRY T2 BB RIFRCR, HIIZRK
M5 T A AR s RS W R L P, T AR A R SE B
DL BRI B G IR T T3 %, R IR EE AR
IR RTHETT R, thAh, AR FCHAAAN AL, iU S
3NTREIITI, 5 KT HUT R S 2 e my TR R
R, A AT BLOSRIT TS 1A, SERT N TR, S PP Al
ROR, VARt P e S T FANG T IR T8, Rl A7
WBEYT, LA Z T RS, JvimRSE gt o &
i, i WRAFRRIEE.

A dE =

Sy B 52

HREM AN B RIS, Bl maTne, mH
TEE MThRE AL, S B AR E R, &R
RN JHTETT FBO T B i a7 B3O A+
Pastivi

L

PEAR YT 20 T Bl 40403 8 H W AR TR RE I HO3R T A
RIHEBY, 52 2 i Fae s s e Thae, fEi677T
BT PR ).

e =l

Pl id 5 B R 8 P A A s e e D RE T T L AT
B EH ALY, K =& R BT A RER i e T, MR
T EAT AL R LR L i B e 28 LA AR 24
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o3
e

ey

AW TR B = Fhia 7 07 AT L, MERIT R AR
B, AN AMAREE T SO il
Thfe LA K D RE R A 4% 22 iR AR v A T (1

.

BREIR T A B A RCR, 6T R Rt &R I Kk
By IBEIFERRAR KR, AN RIB. AR
6 FAERINTRUKY, TR IR, hiE
IREVE SHRAR I T Sl 7k,

AT P SR OBR 15 A Ml 2 T B B 1 R 11
TPERAENE, B35 18 W hge, A BT 2Bk iz sh

REF =

BRE TR TR BER 5 B T TR, (HEAT T
TIRR YT RE AR V7 I T30, AT B 2 B T ORI
I TE]. PRI, ST HAT T FIIATRE VNS, SRt
2T R BE AT VA

5 2
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Abstract

BACKGROUND

Helicobacter bacteria are associated with gastrointestinal
diseases, especially Helicobacter pylori (H. pylori). With
the isolation of many non-Helicobacter pylori Helicobacters
(NHPH) from the liver, intestines, and gallbladder of natural
animal reservoirs, NHPH have been potential zoonotic
pathogens, but their infection and pathogenic mechanisms
are still unclear.

AlM
To explore the phylogenetic relationship of Helicobacter
species based on their pathogenic genes.

METHODS

The present study collected the genomic sequences of 50
strains in genus Helicobacter, including 12 strains of H. pylori
and 38 strains of NHPH. Based on 165 rRNA gene and
several pathogenic genes (flagella, urease, and virulence
factors), MAGA software (Version 11.0) was used to align
their sequences and construct phylogenetic trees.

RESULTS

The phylogenetic tree of 165 rRNA gene showed that gastric
Helicobacter (GH) and enterohepatic Helicobacter species
(EHS) were clustered into two large branches, respectively.
All of the GH’s hosts were mammals, while the hosts of
EHS were many wild poultry and mammals. Based on the

flagella motility-related genes (flaA, flaB, fliP, fliQ, fliR, fliG,
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fliM, and fliN), the phylogenetic trees were divided into two
major branches (GH and EHS). Similarly, the phylogenetic
trees of lipopolysaccharide (LPS) biosynthesis-related genes
(IptA, waaC, and waaF) presented two major branches (GH
and EHS), too. The urease genes existed in all of the 12
strains of H. pylori, 13 strains of gastric NHPH, and 4 strains
of EHS (H. hepaticus, H. muridarum, H. bilis, and H. anseris).
However, no significant phylogenetic patterns of GH and
EHS were observed in the seven urease genes (ureA, ureB,
ureE, ureF, ureG, ureH, and urel).

CONCLUSION

The phylogenetic relationship of Helicobacter species’
pathogenic genes is dominated distinctly by the special
colonization areas including gastric and enterohepatic niches.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TP
=

AT H & (Helicobacter)ss % # 5Ll s JmAa %, TR
iy IV 8BAF 4 (Helicobacter pylori, H. pylori)9t, %#
EH. pylori3Z T4 /%48 (non-Helicobacter pylori
Helicobacters, NHPH)ALIA % #4315 09I AR W
WAL E P 5B R, AEABEHAT L ERRR
M, Ho B A A BOR AR B R A A

79
K TH pylori¥yaik BIRT AT R B i 09 2 5t e

Ti%

PBN24KH. pyloriA=384kNHPH# K B 28, 3 T16S
rRNA, £, FREZBALENRFALAR, AR
MAGA 11344347 55 Fo xh 54 7 R st A

ZR

A T16S _IRNAXHW AL LERE T, B
N ¥ AF 1A (Gastric Helicobacter, GH)A= T i $3AT
(Enterohepatic Helicobacter Species, EHS)Z % 412/~ X
%, GHfE £33 4rE5Lsh 4, MEHSTE £ % A& £ e
HILE M. AT E it Ak A H(flaA. flaB.
fliP. fliQ. fliR. fliG. fliM. fliN)#9 A& Zeit it
FHATI6S IRNAKRRATFE M Z AKX FE X7, &
T h& % #&(lipopolysaccharide, LPS)&~ s A48 % 2 F (IptA,
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waaCArwaaF)#) R it % 2R 4 B EMagHIE. f
F B R B A T124H. pyloriF=134k B ANHPH ¥, 41X
JEARREHS(H. hepaticus. H. muridarum. H. bilis. H.
anseris)'f AfE, 12T k& B Jk B 9 R St e AL
9 B —BHEAAE,

=i
AT B a0 R AL 2 3 B Ao T I AL ALY

-
R EHm.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.

U] AT B 16S IRNA; S0 55 B ; #4047

RZDIRE: LT o 113247 B (Helicobacter pylori, H. pylorr)
HR B, KoM T 124H. pyloriZ=38%kAEH. pylori¥E
AHE WA RARNE R, RILE AL SR A
GeikAwy LRI Ay, A IERNBFRAEH. pylorisgAT i & tm
AL B REAA R T RAR EIERE.

&

STRRIR: (R, X, =1, 8K, 175, KEE. BHEEAR2RE
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0 515

Wy [V REAT B8 (Helicobacter pylori, H. pylor)){) RIMEER T
BN L, IERE TR 71 A A B AR R I
WAEAE R EAEH. pylorrH T, tN3UAT TR | J(Bacteroidetes).
JEEER ] (Firmicutes). #RAT T [ J(Fusobacteria). JHZ&#
I"J(Actinobacteria)Z:". W FEIESE, CEH. pylorifE A HIIE
FEER R A B A3 B & (R 32 AR T750%), AMX 2
55 B R AR R A K R, T HIRZIF2 0 15 BRI 454
ISR, BOpiit FOR I, 181 2 B 5 R B
W8I TH. pylori) LU B2 S T ARG B K, H
B N BB FEME RS, TEH pydor B VE B B I BB
DNENEAT B B AN, $LRAEH. pylor BT B JE 41 1 (non-
Helicobacter pylori Helicobacters, NHPH) 1] RE /& 15 2l IF95
AR HE SR AR, H VRN M ANE AL,

B RILMINHPHZ T 50 H N 5 5 A

mustelae, J& XMW~ 18 N> BRBIH. felis, NIFINE
W BS18H. labacensis. H.mehlei. H. vulpis®. e T
B, ERELeSh YRR . i R0 JIH 2 1 e O LS AT
B B AT, WH. hepaticusTH, marmot. B AT C4E € H
INHPHA 478, AR 27 5501504 5 ISR (Gastric
Helicobacter, GH)F T 1748 ¥ B (enterohepatic Helicobacter
species, EHS), % 2 [atERGy, 2 5H b RGmifR A
RIS AR BRI B RE MR, H pylori& L4 k

2024-01-28 | Volume 32 | Issuel |
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2150% 1 AENEE, T REUEEE K. ZEHEMEB R, B
WAL R B, H pyloriBYe 7 B B 1 XU ] 1
INZ12-8£5". s SR, ZFNHPH S L RS0
A, H hepaticusiE B BALB/c/) 7] 175 ST 41 4L A1
TR A", H. bilis P75 FNRASEVEIR", H. suists
BB RAE B M, X gk BUR, NHPHE S 5
B . S E R

H. pylorfiEHEURS KRB N B: (DA B
FRRRVER L IE B, )R HEE M) b R 4R 305 (3)
b R R R 7 07 S R E AR IR (4)FE R IR
AN AR Y. IR KBRS pyloriEAEITIo%
AT, R R AR R gm i, 724 BipH/AK S, R
B AH. pyloriRARRRIE R B R ERRE /), TR
FHYEME. pylorn] /KR IR 2, BRI = B WpHIE™. A
pylorf BN NEN IR LA T, e ORI %52 B AR IE
IR 28, 800 H e IT B BRI L, MBI
(flaAFflaB) 225 M 2= FEARA. pylorFIEENFIE R AE /1.
HIRAE BN UM HEE R M, WHpA. FlaAs{FlaB, 1]
RETE IS5 51 RS AR G2 FEHIRr S ML S 2, T
TERIIEM G, H. pyloris= Rl F R AR ZEH 1, 3%
ALHE I 4T R 45 5 2 2 (blood group antigen-binding
adhesion, BabA). MEWREZ4SS & FiF 2 (sialic acid-binding
adhesin, SabA). Zifft#H5CHE 5 H(adherence-associated
lipoprotein, AlpA/B). CagA. T4l RMKEA
(vacuolating cytotoxin, VacA)%¥, HH1CagAFIVacAREEF|
FIVEL S R GEk N Rl 2515 5 B3 1Y
A RIRFE M 9E, ik B 9 & AR, NI, H. pylor 30w
B4 ~NHPHEUR MR B T S5 (K35,

BRAT R B 5 NI FEBE A, & N AR
PR, B DRI ZH 5 30 B e SO MR M 2 A, EAN IR AT
IS (B A AE S 35 72 . O T IR AR M T o 2 T 11 Sk 4
b HLH, A TR EL T SORRANEE 3L R4, JET16S
rRNAZE] BN JREBGEED] . R 2 & A oK
B, M RGO, Oy S o B AR AT 1R R B TR e
PR AR

1 SRIASEA

1.1 A4

1.1.1 ¥24F14 /% A #k 7% & Genus(https:/lpsn.dsmz.de/
genus) W sl 2R BE A T B Ak O, R B AT 2R R A S
R, T S IRAT R AR HERR . T . AR AR B06
PE, FEMINHPHAR ek PR RAE B A0 R, i
TohRERR, WIBEATLIZE £ 1 5 R A S8 B K R AR v Ak AL
pyloriFE M EIRZ, A5 LLEE IR FCagA/VacA
FE R AR A WbRiE, £ CagA’/VacA™. CagA’/
VacA'. CagA7/VacA'. CagA/VacAfH. pylori$-3#k,
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V£ NH. pylorifQ 37 B k.

1.1.2 B EBA#RLRE 7RG EEEREYHAR
{5 B0 (National Center of Biotechnology Information,
NCBI)Assembly(https://www.ncbi.nlm.nih.gov/) £ 4z &
N R R B T AR R N R, AR T AIE B
:(fasta nucleic acid file, fna)~ & K XJ M & 5 5515
S (fasta Amino Acid file, faa)Rl3E PR 203384
(general feature format, gff). 7EGene${ 4 22 H i IS
W e 16S IRNAFS, ULSE P I NS 751, 18
TBtools(version 1.098745)#{+ENCBIf{] Blast(https:/
blast.ncbi.nlm.nih.gov/Blast.cgi) T B FF AT AHALLIA:AG:
R, AL R 16S rRN ALK FFAI(E B, MR A
SR, k£ VUG B8 1 7 S AT R Gtk
. BETH pyloriBURHLE, 1EFE KRB, HEE. &
Bl 2% R 2 ) R 55 D0 B0 40 o1 ik IR AT 43 A, Lg%
TX G L DR FE MR A Je 400 R B DR 2 1 A, FERX IR T
HIME B tna SO i SO SLBE R P 51, DA ECE ) 56 8
BT RS 5 HT.

1.2 7

1.2.1 B 770 vt B ECEI I 16S rRNAMIEUHE Y 5
F T F 5 AMAGAR A (https://www.megasoftware.
net/) AT IF A LR, AHMEIE, 288w )2 P o A 7T
RIFH, Tk brdt: ()RR I3 Q)FFESMR
I, Bk (gap)<5; Q)FHIKERTIRIGEFH1/3. &
Fra e R 7 2, HEAT RS0 oA

1.2.2 Z GBS H: 7 LL T 58 BUG K H AR 45 1%
(neighbor-joining method, NJ)E i KSR (maximum
likelihood method, ML)fEMAGA A4 HEAT R B, i3E
K FH A 73 BT (Bootstrap Analysis)1000/K 1]
PRI 25 7 S ELAS B, I Figtree(http://tree.bio.
ed.ac.uk/software/figtree/) 4% BE AL HEAT A AL R 2.

2 BR

2.1 $BAFH Bt h A W 4042 8 1%, 7ENCBI Assembly
AR FEE W) “Helicobacter pylori” , Y:153385WKH. pylori
FERAER, MRAEEE /I FCagA/Vac AZE R 4R 571
IRA, FFRAIEE3 DB, H, CagA+/VacA+#5i
WRSH. pylori R NFDAARGOS 298, ATCC 435047/
NCTC 11637, CagA+/VacA-#5T7IRZSH. pylori Pk 183
JOORIMT5135, CagA-/VacA+HEHHRASH. pyloriBitk N
B659-C2. 280-A-EK1HMIHUP-B14, CagA-/VacA-#5 iR 4
H. pylori# ¥k NHP14039. LIM-008FTHPY. 7k, £ [5 5C
HRAF38 Pk IE A % FINHPH, H A48k (H. nemestrinae
H westmeadii H. suncus~ H. apri)yFERALE B, 55,
AW FEANSONMEAT 17 J& W ARAE T 0 R, 1R
TR 16 BowtE. BERH g5 EE .
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2.2 HRAFH B4 16S IRNAK B 2 4L 54 NCBI
GeneBEFEh, H pylorif6#kANHPH(H. felis. H.
cinaedi~ H. pullorum. H. bilis. H. bizzozeronii~ H. suis)
HATEREM16S IRNAF I, (2T FI AT 7 51
H nemestrinae H. westmeadii~ H. suncus H. apriii- Ik
KH1E S, H fennelliaeMH. salomonisf)16S rRNAFL K
YK TSR FFIRI1/3, RPN T, fea 3R
AARRAEHF B 8 BRI 16S rRNAZEIR P 4145 1, I NIV
F i RGEEAR(EIL). 255 R, R 73 PR AN RS,
1 SOQARIEA R 3 AT AL N B, 18 E R
Bl M. NI, BRE mustelae i EAEB W, 2 11
SCIOMRAEAT TR M 2 AR I AR EE, 18 EAMY A
FE ALY, AT, RS, DEER EE 1 XM24
NIRRT, 120, pylonA R B ZRETRB R, 5
2 NHPHERH. acinonychis. H. cetorum)Fis—HE, J&
AR50 R AT, HAb10RE B WNHPHA p— ML)
KRICH. 1 SCH20 N R AR R IR 2 1R, 45 R 48
N, A AEEBALCE A7) 2 B8 B & R AR R g i
HE IR K.
2.3 $ZAF T B 2 T B A R B R AL T
2.3.1 BATH Bm SR MR 5 A L LA
pylori A, BURYII - EAFEREZR 7B R, At
FUREE T 35 BUw 5 B 76 18T 15 J&8 B Ak R I o AR
A(FR2). Horh, JREFEERAAAE T 128RH. pyloriFi20
PENHPH, #fEHFAE/E 244N HME, B2 S
B D23 R 0 AT T 128RH. pyloriFM30KNHPH; 4R 110,
AlpA/B. BabA. SabA. OipA. HopEZZ:k A1 LA
K8 I F-Cag AAFAET-H. pylori, Vac AAFAETH.
bizzozeronii, Fi WA 75 F K- (induced by contact with
epithelium, ice AVF1ET-H. pylori &R FIH. bilis. 25 R5¢
7N, NHPHEA — & 20w 1, HK2 8D e 8 1) 2
IR L R, B0 15255,
232 HAFH AW ANRELAR R RS HEHEE
VERBN I E, AT LR BPIR R RN AR =045
Horr, 22 4R A | fla AR £la B K] 2 L) 1) 4 B 45 0 B

WAKFlaA. FlaB41E"™; FlgE & 8 T IR A fit 32 2
A, FIGEZR AR MBI 280 7557 Bk SRR Ay 41 B8 48
Bk, NHMEERMES) ), HAMEIRL ring). A BIIAP
ring). WEIR(MS ring). BEFIFR(C ring). BEZIHF(rod)
Koy 125 B (export apparatus)ZH k5. 1 £ 5e B 1 3L ]
A AT RGeS BT, NIVEBUMLYE A 5 2R Gtk A
(E2).

H e, iR L RAAR R A R, T 284N

PRI fla ABE R R GRS 73 24N K3, 55 T %
H128RH. pylorif18tk E WNHPH(H. acinonychis. H.

cetorum~ H. labacensis. H. vulpis. H. baculiformis. H.
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cynogastricus~ H. felis< H. ailurogastricus ¥, T g
FFEEH. cholecystusfi T SCHRER; 56 11 0B & 7N
WR(H. hepaticus H. typhlonius- H. cinaedi~ H. jaachi-
H. marmotae. H. equorum. H. winghamensis)ay £ 307
B, RKELE 2 TR, R, 2T 33 Witk
flaB# K R G AL B A2 RS, 5 T SCahztk
H. pylori 0%k H WNHPH(A. acinonychis~ H. cetorum -
H. bizzozeronii. H. mehlei. H. ailurogastricus. H.
cynogastricus~ H. felis. H. labacensis~ H. baculiformis-
H. vulpis); 55 11 3 E B 126k BTSN 1 (H. jaachi
H. cinaedi. H. typhlonius. H. hepaticus. H. marmotae-
H. canis. H. winghamensis. H. anseris H. brantae.
H. pametensis. H. bilis. H. trogontum)F 5 WIS #H
mustelac 20 %, FEnH. mustelae v] GELE B A 735 7] 4.
Fk, MEBHIRAEIE R o M B, 3T 384 1E
PRI FIgBRE R RS 73 24> K3, SR IR AT B
(H. winghamensis. H. canadensis. H. pullorum. H.
rodentium- H. ganmani) 5 N13, 128KkH. pylori. 128k H
WNHPH(#. acinonychis~ H. cetorum- H. herlmannii~ H.
ailurogastricus~ H. suis. H. bizzozeronii~ H. mehlei. H.
cynogastricus~ H. felis. H. baculiformis. H. labacensis-
H. vulpis) FI AR I UEAT 7 (A bilis« H. trogontum
H. muridarum H. equorum H. marmotae H. jaachi. H.
cinaedi~ H. hepaticus. H. typhlonius)5 N5 — K3, R
HEE P RARTE D 1) R Gt 5 3 AR AL R R AN E .
e, M ik A B BIRG R RO, e i ik
FEMSIAAMICH, FRk & MLy A E, e E
TRBNFF, B A BEERCPIR ALY, AHF 5004 1 &
IR 13N ER I R Gtk . MSH SR HFLFALE,
FET 34N TR L5 R R G AL R B 452N K3, 63
FFIEFT B (. bilis+ H. trogontum. H. typhlonius. H.
hepaticus H. jaachi~ H. cinaedr)* oM N—1AK3Z, 12
WRH. pylori. 1%k B ANHPHAISHE AT IR B 2 R 5
— K. CHEHEE Sk i ik B a4, 156 ek 71,
HI 25 FURFIG, FIIMAIFLNZL AL, 45T 1X3 N SE R 1) R 45
BEALIR 525 52 B 2 AL AR AL S, B, T35 Bk
MIEGEE R R GEHACR 73 2K, 28 T SRR 124RA.
pyloriF1¥k B WNHPH(H. acinonychis H. cetorum- H.
suis~ H. bizzozeronii« H. mehlei H. ailurogastricus H.
cynogastricus~ H. felis< H. baculiformis H. labacensis
H vulpis); 5511329, BB WIBFFEH. mustelaedl, F
M VRR S R I IS AT 6 (. bilis H. trogontum- H.
winghamensis~ H. ganmani. H. pullorum. H. equorum .
H. jaachi. H. cinaedi. H. marmotae. H. typhlonius. H.
hepaticus). FEN, 77 ihe E HE A FFLP. FLIQHFIFIR
R R, FE T IX3ANFE ] (1 R e AL I 2 32 3 35 AR BB AL

2024-01-28 | Volume 32 | Issuel |



~

R, 5 BT EERDOEZRERRIHIC I

Colonization areas
Enterohepatic Helicobacter
Gastric Helicobacter

L .
~ 7 y & v 4y Reservoirs
n T & S
ot \‘; hal T SRR S R v W Ccat(12)
K B @ I S &
- % g 3 & E S I:‘;’ » ) » ) Mouse (11)
i) 3, 3 s IS S S >
= % 3 3§ 0¥ g § & W o4 T Dog (10)
% % % oz & 5 s & & »
] w3 w0y 8 3 % F o & - # Human (8)
% 2y >, s 5 & & &
% : 2§ ¢ & 9 .
ty %, % m 2833 S S & ” Pig (4
% >, > Q < S5 £ o N 4
o A N T I A % Monkey (3)
4, 5% v, o, 2 % s 8 T x 5§ S
o o, 2y % 2 o0 . & Goose (3)
’eeif % . % o 5«“‘ b
h “ St ON o¢°“ <G o Fox (3)
B S
Yoy, . s, 2\},\\0" i 1C ™ Horse (1)
tray, & st!
1gary 0 ”\
# ‘ # canadteng ., %60 ; strain MIT %% el Ferret (1)
"I NCTC 135, . typhion® W Bird (1)
] 8 .
% H. mehlej strain L gp H. pylori strain FDAARGOS 29 9 Chicken (1)
WY W H. ailurogastricus H. pylori strain ATCC 43504 " Whale (1)
(rain . Bytors gy “4 Dolphin (1)
H. vulpis S . Cre 7163 )
S g oy, ¥ Lion (1)
ba"f““fo o"st/-
-
o * “0161 U, SB35, W Leopard (1)
W S,
LR 6, 2 ke, & Marmot (1)
i <O o "%,
| ‘“,ﬂ“ \\,)I» A8 . ’q% 03,
v « o PR 2
® w & P S sg ez EL T % % 4"00
» LANESCAN N I B S A
Y W S ¢ S $ 5 5 3 = %
. LA A O N
7 S 2 a2 9 % 2
Lo - A )
o 5 9 N s = ) k4
AR <y
» & 5 F 2 3 =
X S 5 3
wr m~ T 5 °
y > i
oy
o w»
W~
wr

S

ISENE, H. pylorrB PR E WNHPHEE A —ANKSE,
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(A B BE sy, XK EE R, HHRIRA. %0 2 HEH
O-HiE M. LPSA Bt FErh, ¥ B AR AL, A
W FAENCBI geneX 4 FE 5 [ 21 56 % 5 51 (1) 5k KA
3, BFENR 2 WEBEFE L AL 1 (lipopolysaccharide
heptosyltransferase [, Hep [). JEZHEEEpEELEFS
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Baishidenge  WCJD | https:/ /www.wjgnet.com

DOI: 10.11569/wcjd.v32.i1.58 Copyright ©The Author(s) 2024.

62

IZFTEBET16S RNAFSIRIFRSMEEEAGROVAGTEMN. 1 08 B IS, I8 G [P i,

DA g £ b2 % H A(lipopolysaccharide transport
periplasmic protein A, LptA). Hep | HwaaC3&[H %
i, Hep 1L HiwaaFEK4fid, BEpER RS 510
ZHEIITY R, S 50K BRI BA% 0 2 W52, e 2 0
FIEEAA HIptAZEHE gD, 571578 i P 3 e 5 B 1
LPSizf IS, IR IEUE RS, B F 265
PRIt AR RGEHEA 0 T o, 128RH. pylori 5 6Fk
B WNHPH(H. cetorum H. suis. H. bizzozeronii H.
mehlei. H. cynogastricus~ H. felis)VA S ARK T I8t
W (H. marmotae. H. cinaedi~ H. jaachi H. hepaticus)
FEEM RS 1 RS, RIS (A, pullorum H.
winghamensis~ H. bilis< H. trogontum)% A% 11 K37;
HTwaaCHlwaaF 5 R4 22 1) RGEHEALI o, S EAT
B 2 B R 9 — S (J13). 45 AR, LPSH i S &R K]
RGN R FIREZ B LR AL« ) B2,
2.3.4 WRM R AR IR R EIE R KRGt b H. pylori
IR MR R 5 e Rlure A ure BRISAM B2 A
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R 5 BHERAEZRERRIHIC O

® 1 BHEEEHESNSR

= BE BRI BRI BtR ERBRS
H. pylor™® N B 1SS, MR, B  FDAARGOS_298  GCF_003050665. 1
RS, S5 ATCC 43504 GCF_004295525.1
NCTC 11637 GCF_900478295.1
B659-C2 GCF_003639215.1
280-A—EK1 GCF_006337465.1
HUP-B14 GCF_000259235.1
83 GCF_000213135.1
J99 GCF_000008785.1
MT5135 GCF_017821535.1
HP14039 GCF_003636855.2
LIM-008 GCF_016748795.1
HPY GCF_013122115.1
H. mustelae"® =) = IEMBSE NCTC12198 GCF_900476215.1
H. felis"” B, 10 B 1BMBX, BE ATCC 49179 GCF_000200595.1
H. nemestrinae"® 1= = NR NR NR
H. cinaedi™ A 58,10, BR i)l =SS, BIE DSM 5359 GCF_017979495.1
H. fennelliae"™ A i7)E] 173¢, BIAE NCTC11613 GCF_900451005.1
H. muridarum™ = s, e == NCTC12714 GCF_900450885.1
H. acinonychis®" 3 = BH NCTC12686 GCF_900461455.1
H. canis™ N Atit, Ips 155, Ik CCUG 32756T GCF_008693005.1
H. hepaticus™ 5 iz, e R, iR, s ATCC 51449 GCF_000007905.1
H. pametensis™ B 98 B f7E NR ATCC 51478 GCF_000518225.1
H. pullorum'® A8 AL, s B, ISR CCUG 33837 GCF_017979475.1
H. bilis® 8 A FHAE, & 12T ATCC 51630 GCF_000765785.2
H. bizzozeron/*" B 00, 8 = = CCUG 35545 GCA_000263275.1
H. trogontum™ 5 7 El NR ATCC 700114 GCF_000765905.2
H. cholecystus™! R B3 RIS, IBESE ATk ATCC 700242 GCF_003364215.1
H. salomonis™" &, 0 = NR CIP 105607 GCF_017979425.1
H. rodentium®™" 55 )] B5 ATCC 700285 GCF_000687535.1
H. westmeadii’™ A A, fpEs NR NR NR
H. suncus™ BB = IEHEY NR NR
H. typhlonius™ 5 )] Bk MIT 98-6810 GCF_000765765.2
H. canadensis™® A 38 A, e B5 NCTC13221 GCF_900450815.1
H. ganmani®®® 5 ATit, fpE NR MIT 99-5101 GCF_003364315.1
H. winghamensis™” A i)l BS, 8k 2015D-0170 GCF_014931175.1
H. cetorum™ B fRE =5 SR, 5% MIT 99-5656 GCF_000259275.1
H. marmotae™ B, TR i, e Jinms MIT 98-6070 GCF_003364255.1
H. cynogastricus™® 19 = NR NR GCF_900197855.1
H. anseris™" 38 ] NR MIT 04-9362 GCF_003364335.1
H. brantae™" %8 el NR MIT 04-9366 GCF_003364205.1
H. equorum™? g i)l NR MIT 12-6600 GCF_003364175.1
H. suis™ 158 5 BENSELIE BR5 DSM 19735 GCF_017979375.1
H. baculiformis'“ .50 = NR NR GCF_900197685.1
H. heilmanni*® ANB105E = B¥, B LMG 26292 GCF_017979395.1
H. ailurogastricus"™® k) = 5%, %% NR GCF_900197675.1
H. jaachi®” /3 BT e AT, BBEESE B3k MIT 09-6949 GCF_000763135.2
H. apri*® N 5, FFiE fze NR NR NR
H. mehle/* i\ =5 NR L8b GCF_007280785.1
H. labacensis™ i)\ = NR L9 GCF_003660285.1
H. vulpis™ i\ = NR L2 GCF_003660395.1
NR: T0I23R.
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R 5. BHERAEZRERRIUHC I

® 2 BEMERIRYREREETERAEERETHDH
. - =R ==
& B Urease Flagelln AlpA/B  BabA  SabA  OipA  HopE  LPS  Cagh VacA  IceA
H. pylori FDAARGOS_298 + + + + + + + +
ATCC 43504 + + + + + + + + + + +
NCTC 11637 + + + + + + + + + + +
B659-C2 + + + - - - + + - + +
280-A-EK1 + + + - - + + - + -
HUP-B14 + + + - + + + - + -
83 + + - - - - - + -
JEE + + + + + + + + -
MT5135 + + - - - - + 4 —
HP14039 + + + - + - + + - - -
LIM-008 + + - - - = + 4+ - - _
HPY + + + - + + + + - - +
H. acinonychis NCTC12686 + + - - = = = & - — _
H. cetorum MIT 99-5656 + + - - - = = + - _ _
H. suis DSM 19735 + + - - = = = + - _ _
H. labacensis L9 + + - - - = = + - _ _
H. bizzozeronii CCUG 35545 + + - - = = = = - + _
H. cynogastricus NR + + - - - = - + _ _ _
H. felis ATCC 49179 + + - - = = = & - — _
H. heilmannii LMG 26292 + + - - - = = + - _ _
H. baculiformis NR + + - - = = = & - — _
H. vulpis L2 + + - - - = = + - _ _
H. ailurogastricus NR + + - - - - = 4 - — _
H. mehler L8b + + - - - = = + - _ _
H. canadensis NCTC13221 - + - - = = = & - — _
H. equorum MIT 12-6600 - + - - - - = + - — _
H. pullorum CCUG 33837 - + - - = = = - - _ _
H. winghamensis ~ 2015D-0170 - + - - - = = + - _ _
H. rodentium ATCC 700285 - + - - = = = & - — _
H. ganmani MIT 99-5101 - + - - - = = + - _ _
H. cholecystus ATCC 700242 - + - - = = = & - — _
H. brantae MIT 04-9366 - + - - - = = + - _ _
H. pametensis ATCC 51478 - + - - = = = + - _ _
H. mustelae NCTC12198 - + - - - = = + - _ _
H. anseris MIT 04-9362 + + - - - - = 4 - _ _
H. jaachi MIT 09-6949 + + - - - = = + - _ _
H. marmotae MIT 98-6070 + + - - - - = 4 - _ _
H. cinaedi DSM 5359 + + - - - = = + - _ _
H. bilis ATCC 51630 - + - - - - = + = - 4
H. canis CCUG 32756 + + - - - = = + - _ _
H. trogontum ATCC 700114 - + - - = = = + - _ _
H. hepaticus ATCC 51449 + + - - - = = + - _ _
H. muridarum NCTC12714 + + - - - = = & - _ _
H. typhlonius MIT 98-6810 + + - - - = - + _ _ _

WFEREERAPHDRT. + SHEZERRI, - MEZERRI.

(ureE. ureF. ureG. ureH. ureD)fJp"". RS Hr
SR, I IRKEHSH. hepaticus)[FlF BAG 52 ¥ ure A

ureB. ureGHE:H T, FINMREHS(H. muridarum . H.
bilis« H. anseris) A B A 58 M ure AJE K741 GHEA
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. pylori strain FDAARGOS_298
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H. pylori J99 H. pylori strain HP14039 H. pylori strain LIM-008
H. pylori strain MT5135 H. pylori 83 H. pylori strain 280-A-EKI
H. pylori strain LIM-008 H. pylori strain 280-A-EK1 H. pylori J99
H. acinonychis strain NCTCI2686 H. pylori strain B659-C2 H. pylori strain MTS135
H. cetorum MIT 99-5656 H. acinonychis strain NCTCI2686 H. acinonychis strain NCTCI2686

BRASIRE

H. cetorum MIT 99-56356 H. cetorum MIT 99-5636
H. suis strain DSM 19735
H. heilmannii strain LMG

H. suis strain DSM 19

H. bizzozeronii CCUG 35545

H. cynogasricus H. mehlei strain L8h

H. felis ATCC 49179 H. ailurogastricus

H. baculiformis H. heilmannii strain LMG 26292

H. vulpis strain L2 H. cynogastricus

H. suis strain DSM 19735 H. baculiformis

H. heilmannii strain LMG 26292 H. vulpis strain L2
I_E H. ailurogastricus H. felis ATCC 49179

H. pametensis ATCC 51478 H. labacensis strain L9

H. canis strain CCUG 32756T H. mustelae strain NCTCI2198

H. pullorum NCTC 12824 strain CCUG 33837 H. bilis strain ATCC 51630

H. winghamensis strain 2015D-0170 g H. trogontum strain ATCC 700114

H. canadensis strain NCTCI3221 H. pullorum NCTC 12824 strain CCUG 33837

H. hepaticus ATCC 51449 H. winghamensis strain 2015D-0170

H. typhlonius strain MIT 98-6810 H. marmotae strain MIT 98-6070

H. cinaedi strain DSM 5359 H. cinaed strain DSM 5359

H. bilis strain ATCC 51630 H. hepaticus ATCC 51449

H. mustelae strain NCTCI12198

H. pylori strain B659-C2

H. pylori HUP-BI4

H. pylori strain 280-A-EK1

H. pylori strain HP14039

H. pylori J99

H. pylori strain MTS135

H. pylori strain LIM-008

H. pylori 83

H. pylori strain HPY

H. pylori strain FDAARGOS 2

H. pylori strain ATCC 43504

H. pylori NCTC 11637

H. acinonychis strain NCTCI2686

H. cetorum MIT 99-5656

H. suis strain DSM 19735

H. ailurogastricus

H. cynogastricus

H. felis ATCC 49179

H. bizzozeronii CCUG 35545

H. mehlei strain L8h

H. labacensis strain L9

H. baculiformis

H. vulpis strain L2

H. mustelae strain NCTCI2198

H. bilis strain ATCC 51630

H. trogontum strain ATCC 700114

H. cinaedi strain DSM 5359

H. canadensis strain NCTCI3221

u pullorum NCTC 12824 strain CCUG 33837

inghamensis strain 2015D-0170

H. ganmani strain MIT 99-5101

DOI: 10.11569/wcjd.v32.i1.58 Copyright ©The Author(s) 2024.

H. mehlei strain L8h
H. cynogastricus

H. felis ATCC 49179

H. muridarum strain NCTCI2714

H. bilis strain ATCC 51630

H. trogontum strain ATCC 700114

H. jaachi strain MIT 09-6949

H. cinaedi strain DSM 5359

H. hepaticus ATCC 51449

H. canadensis strain NCTC13221

H. pullorum NCTC 12824 strain CCUG 33837
H. winghamensis strain 2015D-0170

H. rodentium ATCC 700285

H. ganmani strain MIT 99-5101

fliE
flgH

B 2 BENEEASRTEXERRGIHOM. 20 CKE: BINEBTE; 1EEKE: 7S w

i strain B659-C2

waaC

! ~ 33837

H. marmotae strain MIT 98-6070 < irain ATCC 31630 H. eynogastricus
H. cinaedi strain DSM 5359 i 4 . is ATCC 49175

T e strain MIT cinaedi strain DSM 5359 . felis ATCC 49179

. jaachi strain MIT 09-6949 . - H. lab i in L9

H. hepaticus ATCC 51449 H. felis ATCC 49179 S

. s ATCC S ) H. pullorum NCTC 12824 strain CCUG 33837
H. pullorum NCTC 12824 strain CCUG " s straim 201500170

H. cinaedi strain DSM 5359

S
a

waaF

H. suis strain DSM 19735

m

H. winghamensis strain 2015D-0170 H. mehlei strain L8b
H. bilis strain ATCC 51630

H. trogontum strain ATCC 700114

H. pylori strain ATCC 43504 ]
H. pylori NCTC 11637 H. pylori J99 pyeo
H. pylori strain FDAARGOS_298 H I{"‘,’,” strain MT5135 H. pylori HUP-B14 )
H. pylori strain HPY R H. pylori strain LIM-008
H. pylori strain HP14039 7 H. pylori J99
pyors strain H. pylori strain HP14039 o .
H. pylori strain LIM-008 H. pylori B659-C2 H. pylori strain MT5135
H. pylori strain 280-A-EK1 - pyiort strain 5057-C2 H. pylori strain HP14039
H. pylori strain B659-C2 H. pylori NCTC 1163 . pylori 83
H. pylori HUP-BI4 H. pylori strain FDAARGOS_298 . pylori strain ATCC 43504
H. pylori 83 H. pylori strain ATCC 43504 H. pylori NCTC 11637
H. pylori J99 H. pylori strain 280-A-EK1 H. pylori strain FDAARGOS_298
H. pylori strain MT5135 H. pylori strain HPY H. pylori strain HPY
H. cetorum MIT 99-5656 H. pylori 83 H. pylori strain 280-A-EK1
H. suis strain DSM 19735 H. acinonychis strain NCTC12686 H. acinonychis strain NCTC12686
H. bizzozeronii CCUG 35545 H. cetorum MIT 99-5656 H. cetorum MIT 99-5656
H. mehlei strain L8b H. pylori strain LIM-008 H. bizzozeronii CCUG 35545
H. cynogastricus H. pullorum NCTC 12824 strain CCUG H. mehlei strain L8b
H. felis ATCC 49179 H. suis strain DSM 19735

DOI: 10.11569/wcjd.v32.i1.58 Copyright ©The Author(s) 2024.

3 BENERASEZESEERERRGH LD

BONTERER R BB RGE, RGP A I I A 73
(Kl4). 551358, TEIR 3 B R gudtib b, JRERBESE R
GHZ 75 B, STEHS/ZJE N 7

T R AL AR AR A 15 1 2540 B B e 9. Mannion
290511002 NGHMEHS B Ak 1 3E N 43k 47 T RGekk
AT, RIIGHATEHS 3[R 40 2 6] AE #LAN 2 g hH 53 (R A
R E 7, EHSRIUNAENERA R ARRR M, 2K
3 WiE WA HURRIEA T B R, GHBMZ B B
R TR SR A B e P 2 R HR Rk, iz e T 2 e MR RERA TR E R AV G IR, M T IR
FARN, IRIEF MO NGHAENS. B2 FUEE  BURE; A ThAE S5 % 1, GHAEHS L 32 %
SR, VERETY NS0 AR 70 N & 2 BB i S RN T IENEFFEE B S TR Z I, 8181
R, M EE S N KRB R RAEMEE . B EEEERE SR, GHAEHS AT 68 FH A R FEos L]
REI5 1 R AR R R AR o, AL, o) B R AT 1 8 M o 1) 1 JRYLTE T I S JOE AL ZH105. Haque S0 #r 113

Reishidenge ~ WCJD | https:/ /www.wjgnet.com 66 2024-01-28 | Volume 32 | Issuel |



H. pylori NCTC 11637
H. pylori strain FDAARGOS_298
H. pylori strain ATCC 43504
H. pylori HUP-BI14
train LIM-008
ylori strain 280-A-EK1
H. pylori strain B659-C2
H. pylori strain HP14039
H. pylori J99
jlo

traii
H. pylori 83
H. acinonychis strain

R 5 BHERAEZRERRIHIC O

H. pylori NCTC 11637

H. pylori strain FDAARGOS_298
ral

H. pylori strain HP14039

. pylori strain ATCC 43504
. pyl

H.

H.

rain LIM-008

3

rain HPY

rain 280-A-EK1

rain B659-C2
H. acinonychis strain

H. pylori J99
rain MTS135
rain HP14039

ori strain LIM-008

rain 280-A-EK1

rain ATCC 43504
CTC 11637

rain FDAARGOS_298

NCTC12686 NCTC12686 )
H n MIT 99-5656 H. cetorum MIT 99-5656 s T 995656
H. ronii CCUG 35545 H. labacensis strain L9 S . it CCUG 15515
< H. ailurogastricus vulpis strain L2 . mehiel strain L8
) H. felis ATCC 49179 @ H. felis ATCC 49179 H. folis ATCC 49179
5 H. labacensis strain L9 0] . .
] H. cynogastricus
H. vulpis strain L2 = B
: 2 5 prmis
H. hepaticus ATCC 51449 H. pylori strain B659-C2
H. muridarum strain NCTC12714 H. pylori strain MTSI35
H. bilis strain ATCC 51630 H.p 99
H. mustelae strain NCTC12198 H. hepaticus ATCC 51449 H. pylori strain LIM-008
H. anseris strain MIT 04-9362 H. pylori strain 280-A-EK1
H. pylori strain HP14039
H. pylori HUP-B14
H. pylori NCTC 11637 )
H. pylori strain FDAARGOS_298 ristrain HPY
H. p) ain ATCC 43504 ristrain ATCC 43504
H. pylori NCTC 11637 A rain 280-A-EK1 INCTC 1163
H. pylori strain FDAARGOS. 298 ; ~ain HPY - i strain FDAARGOS_298
H. strain ATCC 43504 . ain HP14039 9} chis strain
H. 83 ) s
. =1 oo
H. strain HPY g i strain LIM-008 ‘ MIT 99-5656
H. strain 280-A-EKT . pylori strain B659-C2 L felis ATCC T3,
. pylor 3
H. strain B659-C2 . pylori strain MTS135 pron e e
" i ) H. pylori strain FDAARGOS_298
. » , g lori strain ATCC 43504
H. strain LIM-008 A 9 AR
H. strain HP14039 .« his strain Ty
H. 799 TC12686 .
. B659-C2
H. strain MTS135 . ¢ MIT 99-5656 "
2 yehis strain . onii CCUG 35545
NCTC12686 . 4 st
H. cetorum MIT 99-5656 2 b Hrrin
L H. felis ATCC 49179 s
e . i strain MTS135
L H. baculiformis . eyno o R
S H. labacensis strain L9 )
P % his strain
H. astricus 5 H. felis ATCC 49179 ]
H. bizzozeronii CCUG 35545 H. labacensis strain L9 = ‘ L orn
oo : . fel 9179
H. suis strain DSM 19735 H. hepaticus ATCC 51449 S H. felis ATCC 491

H. mustelae strain NCTCI12198

H. heil i strain LMG 26292
H. mustelae strain NCTC12198

DOI: 10.11569/wcjd.v32.i1.58 Copyright ©The Author(s) 2024.

4 BHERBERREERMCON.

FREAT B B 4R B B R DT R 1, 45 R B, GHIYINR IR LA
19-Bg A P e g JDT R AN DU bR 3=, EHSHINE R I EA
FNKERR AN ) \IGI N . X BEUR, B 5 FBA
[F) 8 FR IR IK B (1) 8T R AR 22 S 2 B AT T R 4R B R A
AR OGRS /7.

AW FMEE T 120RH. pyloriFAI3SRNHPH)1E T
T, BURTEAEERIZE, HET16S tRNAKER 1) R4t
B BT SRR, BT B A B 1 A S AR A A
B AMRE, 28 1 SCORIEMFLAN) B N ar A IGH, 28
11 SORAE FLB A G R ar AL EHS. [E15F E )
&, WESE BRI 5 B B H mustelae MEH SR
REEY), H mustelacFE M TS5 B W, HIE3(E
R RERIN R, $2RH. mustelae B H . . ITERRE
TRGL R 7. AW TR K IN, HEES) SR T7 A A O
FE R ) Z Gt At 52 21 B R0 23 A2 BB AL 1) S 3 52
Bansil 7R F A b S oo W 2 8T 1 J& 4N 1 1 12 Bl i,
RN AE B RS A Ui 3 R B o A ) v
hnrsgn, BA XA ENH. suisFIEsNALE] bE R
H. pylori585.2%; 1ERA REIINGI T, H. pyloriftpH<4
%% B %2R A (porcine gastric mucin, PGM)#tfi: FRTCiA 7
3, MEE R, INIIIR R G, R EFE KM= A NH,, FH=igh
BRI pHIE, (R 4B ), SRR 2H. pyloritE
TR B B i S R OB R 3R AN T RN, TR R

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

67

RIAALE T ZHGH, ANAEARREHS 360k, 17K IR R g2
AT GHAZ L 75 1), ST EHSAZ AR5 1. 45258 R0, SR
SR KRR EHS(H. hepaticus 3B1)%} H W e f /KT
WA R, (B SR R AR 1 TR, SR IR R
IR BENE I BEREHS I BURTERY. IR 22 B th /2 e 2% B MEAEAT
R PR E 2O 0T, W A R il 5 DR 2 B IR 22 5
R e LA, InterProScan/) Mt i~, GHAEHSH
AR FPE I R Bl R R, R PR UEA 1R1 i i 22 W i 4544
G RAFAE B2 27, AR B, TR
FEK(waaCHllwaaF)F 2 (1) R GG, EHSH
—3. AR VLRSS IR, Yo AT I B A R guit i i
A BE TS g 1e) T AR S (B B A, AN 18 7.
T Sy /)N g L aze v B PR B (R B B g, R BT
S AR B, IEHRAE, 2985% kK
HEDD S 66%-95% 1) H H AN A R T AEREN K iy
WS, BT B RV S IR E RS, AR
WHGHW LNEEF IS TR0, 2556 g
PRI LR R 73 2 2K, TR s/ ISR R 40 EHS AR A7 3R
BB IR =, 75 SRR R AN Z A A4
B IR SE R TR, 2SR, H pyloriEX
L RIFEEH SHE PRI AH i 5 2%, ] RS2 1 B A A B8 ok
AU EE . TR, 75 7795 I EH S GL B0 1T e /7 24K
F AR B A D PRI E . Whary 26 VR IS 7 G

2024-01-28 | Volume 32 | Issuel |



R 5. BHERAEZRERRIUHC I

F KB PTA-6475(L. reuteri PTA-6475)& —FB 1754
W, (EARIN A PLRAVER, SR, S5H. hepaticusFL IR &G
B6.129P2-1L-10™ “"(IL-10"y/INR, BENE S (e b 45 i ¢
(%= . YangZ ) FHIL-103E RIRRFR irIC6 TBLI6I /N BAE
RIEGST R, R I2F A (MHHAIMIT) 37 1 CS7BL/6T
IL-10"/NBR, XHH. hepaticusi S 0TS a4 5 A wE
AEE WS, BRI HR 4w 1 2 R E R 5
T EBSE. Ak, GHIUE R T 15 B, MEHSAMUAE
T8 P, EELE AT AT AEEE e A, $RREHS AT REZ T
THRAE AR R .

It R 22 MR T 1 SR A B R B, LRt 1
S5 V2 RE. PEVEH. pyloriE BT B IE K=K
X, BV GAE2)H55.8%, FREERMMIRILERT1.2%, W
B TR R, B E LR E. NHPH
1612 NHASMAMER, BGEEMANEILENE, A
5 B (2 1A A MR TR R S50 ) XU (R R,
un, H. heilmanirSH] I T N B RS, 1) 725
TR M 518 F, R S R I BIAL G5 74
et B RH. hellmanil&Gs 8. H. pullorum# ek
LT XS RS By S PIE, 55 AR T 8 R i 8 AH %, A
N 9% 55 2 S0 RV ER RE SR I o B4 9%, $onAL
pullorum&—FP N & BRI IEIAR, R RALYLIR, 16 1%
BRI SHEMEGY. MAERERE. SHAERN
G PR AR DI, X e gk PR, W 1R 41 R A7 (R S 1
F ARG 7, A NRBURMEIRRA e A 22

4 50

25 b, B e S0 B R (A TV 284 7336 R 48) TEN HP H B
BRI b oA A TG AT RGBS AT AL, ASHE
FIETH pylorrEUmRH) 2 IS B R kT T &R
GuidkA i, I B A RS AL Z GHAEHS R Gkt
(1= IR 7, N FINHPHSH, pylor ti R 05 G
PURIER AL T R G AR,

A dE =
Sk B 52

WEAT BB 5 2 B A TE R AH OC, BR T e R AT A
(Helicobacter pylori, H. pylori)it, ILELNZ i H SR ENW)
16 EARN B 7 38FH AR pylorih S 16 J& 41 & (non-
Helicobacter pylori Helicobacters, NHPH), {H X NHPH]E{
TRPERE T AN 7R

Za5El
417> FTNHPHAH @ &R S 58 &, IR AT
NHPH {2 5 AL S it R e A AR RS,

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

68

e g=l
TRUTHEFT T R A ) RS R AR

LHFE

AHWFFCEL T 128kH. pyloriMI38FENHPHI R R4, %
T16S rRNA. #iE. REBELLLEE IR TR, FIH
MAGA AT 751 EEXT F R R Gl .

SLiZa R

FT16S IRNAZE . A HEED) AR F (flaA
flaB. fliP. fliQ. fliR. fliG. fliM. fliN). JlEZ &
AR (IptA, waaCHlwaaF)[ RS IE R R,
B WIEHF 18 (Gastric Helicobacter, GH)FI T RUEHT
(Enterohepatic Helicobacter Species, EHS)/) #1282 M2~
K. GHEA B e 8 PR EMGEE %, EHSH 2D WK
EN:2 TN

A A BASLCFS AT ) A2 AT B R T ok SR et A ) 2 2
7.

REf=

A AR AR B TR R v 8 2 DM e g AR AE SR AT s
& DR TR, AT TR BLPR 2R 2 DA 6 G HA 4 75 11,
XTEHSAZ AR 75 1, BRI, WS 2 FH AN PR 3R B 1 11
DTEWACWIEOR, A B TR TORRT 1w 4 18 (hF
BIENHPH)Z 5 AL RGP0 I EUR LA

5 BV

Bessede E, Mégraud F. Microbiota and gastric cancer. Semin
Cancer Biol 2022; 86: 11-17 [PMID: 35533800 DOI: 10.1016/
j.semcancer.2022.05.001]

2 Liatsos C, Papaefthymiou A, Kyriakos N, Galanopoulos M,
Doulberis M, Giakoumis M, Petridou E, Mavrogiannis C, Rokkas
T, Kountouras J. Helicobacter pylori, gastric microbiota and gastric
cancer relationship: Unrolling the tangle. World | Gastrointest Oncol
2022; 14: 959-972 [PMID: 35646287 DOL: 10.4251 / wjgo.v14.i5.959]

3 Hua Z, Xu L, Zhu J, Xiao L, Lu B, Wu ], Wu Z, Zhou Q, Zhang J.
Helicobacter pylori infection altered gastric microbiota in patients
with chronic gastritis. Front Cell Infect Microbiol 2023; 13: 1221433
[PMID: 37662018 DOI: 10.3389/ fcimb.2023.1221433]

4 Zhao Y, Gao X, Guo ], Yu D, Xiao Y, Wang H, Li Y. Helicobacter
pylori infection alters gastric and tongue coating microbial
communities. Helicobacter 2019; 24: 12567 [PMID: 30734438 DOI:
101111/ hel.12567]

5 Smet A, Menard A. Review: Other Helicobacter species. Helicobacter
2020; 25 Suppl 1: €12744 [PMID: 32918348 DOIL 10.1111/hel. 12744]

6 Ochoa S, Collado L. Enterohepatic Helicobacter species
- clinical importance, host range, and zoonotic potential.
Crit Rev Microbiol 2021; 47: 728-761 [PMID: 34153195 DOI:
10.1080,/1040841X.2021.1924117]

7 Yang H, Hu B. Immunological Perspective: Helicobacter pylori
Infection and Gastritis. Mediators Inflamm 2022; 2022: 2944156
[PMID: 35300405 DOI: 10.1155/2022,/2944156]

2024-01-28 | Volume 32 | Issuel |



10

11

12

13

14

15

16

17

18

19

20

21

J3aishideng®

Huang Y, Wang QL, Cheng DD, Xu WT, Lu NH. Adhesion
and Invasion of Gastric Mucosa Epithelial Cells by Helicobacter
pylori. Front Cell Infect Microbiol 2016; 6: 159 [PMID: 27921009 DOI:
10.3389/ fcimb.2016.00159]

Cao S, Miao J, Qian M, Zhu C, Ding S, Yin ], Zhu L, Zhang Q.
Helicobacter hepaticus Infection Promotes the Progression of
Liver Preneoplasia in BALB/c Mice via the Activation and
Accumulation of High-Mobility Group Box-1. Front Microbiol 2021;
12: 789752 [PMID: 35046917 DOI: 10.3389/ fmicb.2021.789752]
Peng W, Zhao X, Li X. Helicobacter bilis Contributes to the
Occurrence of Inflammatory Bowel Disease by Inducing Host
Immune Disorders. Biomed Res Int 2022; 2022: 1837850 [PMID:
35983246 DOI: 10.1155/2022/1837850]

Taillieu E, Chiers K, Amorim I, Gértner F, Maes D, Van Steenkiste C,
Haesebrouck F. Gastric Helicobacter species associated with dogs,
cats and pigs: significance for public and animal health. Vet Res
2022; 53: 42 [PMID: 35692057 DOI: 10.1186/513567-022-01059-4]
Sharndama HC, Mba IE. Helicobacter pylori: an up-to-date
overview on the virulence and pathogenesis mechanisms. Braz |
Microbiol 2022; 53: 33-50 [PMID: 34988937 DOI: 10.1007/s42770-
021-00675-0]

Baj J, Forma A, Sitarz M, Portincasa P, Garruti G, Krasowska D,
Maciejewski R. Helicobacter pylori Virulence Factors-Mechanisms
of Bacterial Pathogenicity in the Gastric Microenvironment. Cells
2020; 10 [PMID: 33375694 DOIL: 10.3390/ cells10010027]

Gu H. Role of Flagella in the Pathogenesis of Helicobacter pylori.
Curr Microbiol 2017; 74: 863-869 [PMID: 28444418 DOI: 10.1007/
s00284-017-1256-4]

Muzaheed. Helicobacter pylori Oncogenicity: Mechanism,
Prevention, and Risk Factors. Scientific World Journal 2020; 2020:
3018326 [PMID: 32765194 DOI: 10.1155/2020/3018326]

Goodwin CS, Armstrong JA, Chilvers T. Transfer of Campylobacter
pylori and Campylobacter mustelae to Helicobacter gen. nov. as
Helicobacter pylori comb. nov. and Helicobacter mustelae comb.
nov. respectively. International Journal of Systematic Bacteriology
1989; 39: 397405

Paster BJ, Lee A, Fox JG, Dewhirst FE, Tordoff LA, Fraser GJ,
O'Rourke JL, Taylor NS, Ferrero R. Phylogeny of Helicobacter
felis sp. nov., Helicobacter mustelae, and related bacteria. It | Syst
Bacteriol 1991; 41: 31-38 [PMID: 1704791 DOI: 10.1099/00207713-41-
1-31]

Bronsdon MA, Goodwin CS, Sly LI, Chilvers T, Schoenknecht FD.
Helicobacter nemestrinae sp. nov., a spiral bacterium found in the
stomach of a pigtailed macaque (Macaca nemestrina). Int | Syst
Bacteriol 1991; 41: 148-153 [PMID: 1995031 DOI: 10.1099,/00207713-
41-1-148]

Vandamme P, Falsen E, Rossau R, Hoste B, Segers P, Tytgat R,
De Ley J. Revision of Campylobacter, Helicobacter, and Wolinella
taxonomy: emendation of generic descriptions and proposal of
Arcobacter gen. nov. Int | Syst Bacteriol 1991; 41: 88-103 [PMID:
1704793 DOI: 10.1099/00207713-41-1-88]

Lee A, Phillips MW, O’Rourke JL, Paster BJ, Dewhirst FE,
Fraser GJ, Fox JG, Sly LI, Romaniuk PJ, Trust TJ. Helicobacter
muridarum sp. nov., a microaerophilic helical bacterium with
a novel ultrastructure isolated from the intestinal mucosa of
rodents. Int | Syst Bacteriol 1992; 42: 27-36 [PMID: 1736969 DOI:
10.1099/00207713-42-1-27]

Eaton KA, Dewhirst FE, Radin M]J, Fox ]G, Paster BJ, Krakowka
S, Morgan DR. Helicobacter acinonyx sp. nov., isolated from
cheetahs with gastritis. Int | Syst Bacteriol 1993; 43: 99-106 [PMID:
8379970 DOI: 10.1099/00207713-43-1-99]

Stanley J, Linton D, Burnens AP, Dewhirst FE, Owen R], Porter
A, On SL, Costas M. Helicobacter canis sp. nov., a new species
from dogs: an integrated study of phenotype and genotype.
J Gen Microbiol 1993; 139: 2495-2504 [PMID: 8254320 DOI:
10.1099/00221287-139-10-2495]

WCJD | https://www.wjgnet.com

69

24

26

27

29

30

31

32

35

36

R 5 BHERAEZRERRIHIC O

Fox JG, Dewhirst FE, Tully ]G, Paster BJ, Yan L, Taylor NS, Collins
M] Jr, Gorelick PL, Ward JM. Helicobacter hepaticus sp. nov.,
a microaerophilic bacterium isolated from livers and intestinal
mucosal scrapings from mice. | Clin Microbiol 1994; 32: 1238-1245
[PMID: 8051250 DOI: 10.1128 /jem.32.5.1238-1245.1994]

Dewhirst FE, Seymour C, Fraser GJ, Paster B, Fox JG. Phylogeny
of Helicobacter isolates from bird and swine feces and description
of Helicobacter pametensis sp. nov. Int | Syst Bacteriol 1994; 44: 553-
560 [PMID: 7520743 DOI: 10.1099/00207713-44-3-553]

Stanley J, Linton D, Burnens AP, Dewhirst FE, On SL, Porter A,
Owen RJ, Costas M. Helicobacter pullorum sp. nov.-genotype
and phenotype of a new species isolated from poultry and from
human patients with gastroenteritis. Microbiology (Reading) 1994;
140 (Pt 12): 3441-3449 [PMID: 7533595 DOI: 10.1099,/13500872-140-
12-3441]

Fox JG, Yan LL, Dewhirst FE, Paster BJ, Shames B, Murphy JC,
Hayward A, Belcher JC, Mendes EN. Helicobacter bilis sp. nov., a
novel Helicobacter species isolated from bile, livers, and intestines
of aged, inbred mice. ] Clin Microbiol 1995; 33: 445-454 [PMID:
7536217 DOI: 10.1128 /jem.33.2.445-454.1995]

Hénninen ML, Happonen I, Saari S, Jalava K. Culture and
characteristics of Helicobacter bizzozeronii, a new canine gastric
Helicobacter sp. Int | Syst Bacteriol 1996; 46: 160-166 [PMID:
8573490 DOI: 10.1099/00207713-46-1-160]

Mendes EN, Queiroz DM, Dewhirst FE, Paster BJ, Moura SB,
Fox JG. Helicobacter trogontum sp. nov., isolated from the rat
intestine. Inf | Syst Bacteriol 1996; 46: 916-921 [PMID: 8863417 DOIL:
10.1099/00207713-46-4-916]

Franklin CL, Beckwith CS, Livingston RS, Riley LK, Gibson SV,
Besch-Williford CL, Hook RR Jr. Isolation of a novel Helicobacter
species, Helicobacter cholecystus sp. nov., from the gallbladders
of Syrian hamsters with cholangiofibrosis and centrilobular
pancreatitis. | Clin Microbiol 1996; 34: 2952-2958 [PMID: 8940429
DOI: 10.1128 /jem.34.12.2952-2958.1996]

Jalava K, Kaartinen M, Utriainen M, Happonen I, Hanninen ML.
Helicobacter salomonis sp. nov., a canine gastric Helicobacter sp.
related to Helicobacter felis and Helicobacter bizzozeronii. Int | Syst
Bacteriol 1997; 47: 975982 [PMID: 9336895 DOI: 10.1099/00207713-
474-975]

Shen Z, Fox JG, Dewhirst FE, Paster BJ, Foltz CJ, Yan L, Shames
B, Perry L. Helicobacter rodentium sp. nov., a urease-negative
Helicobacter species isolated from laboratory mice. Int | Syst
Bacteriol 1997; 47: 627-634 [PMID: 9226892 DOI: 10.1099,/00207713-
47-3-627]

Trivett-Moore NL, Rawlinson WD, Yuen M, Gilbert GL.
Helicobacter westmeadii sp. nov., a new species isolated from
blood cultures of two AIDS patients. | Clin Microbiol 1997; 35: 1144~
1150 [PMID: 9114397 DOIL: 10.1128 /jem.35.5.1144-1150.1997]

Goto K, Ohashi H, Ebukuro S, Itoh K, Tohma Y, Takakura
A, Wakana S, Ito M, Itoh T. Isolation and characterization of
Helicobacter species from the stomach of the house musk shrew
(Suncus murinus) with chronic gastritis. Curr Microbiol 1998; 37:
44-51 [PMID: 9625789 DOI: 10.1007/s002849900335]

Franklin CL, Gorelick PL, Riley LK, Dewhirst FE, Livingston
RS, Ward JM, Beckwith CS, Fox JG. Helicobacter typhlonius sp.
nov., a Novel Murine Urease-Negative Helicobacter Species. |
Clin Microbiol 2001; 39: 3920-3926 [PMID: 11682508 DOI: 10.1128/
JCM.39.11.3920-3926.2001]

Fox JG, Chien CC, Dewhirst FE, Paster BJ, Shen Z, Melito PL,
Woodward DL, Rodgers FG. Helicobacter canadensis sp. nov.
isolated from humans with diarrhea as an example of an emerging
pathogen. | Clin Microbiol 2000; 38: 2546-2549 [PMID: 10878041
DOI: 10.1128/JCM.38.7.2546-2549.2000]

Robertson BR, O’Rourke JL, Vandamme P, On SL, Lee A.
Helicobacter ganmani sp. nov., a urease-negative anaerobe isolated
from the intestines of laboratory mice. Int ] Syst Evol Microbiol 2001;

2024-01-28 | Volume 32 | Issuel |



37

39

41

45

47

49

J3aishideng®

R 5. BHERAEZRERRIUHC I

51: 1881-1889 [PMID: 11594622 DOI: 10.1099/00207713-51-5-1881]
Melito PL, Munro C, Chipman PR, Woodward DL, Booth
TF, Rodgers FG. Helicobacter winghamensis sp. nov., a novel
Helicobacter sp. isolated from patients with gastroenteritis. | Clin
Microbiol 2001; 39: 2412-2417 [PMID: 11427547 DOI: 10.1128/
JCM.39.7.2412-2417.2001]

Harper CG, Feng Y, Xu S, Taylor NS, Kinsel M, Dewhirst FE,
Paster BJ, Greenwell M, Levine G, Rogers A, Fox JG. Helicobacter
cetorum sp. nov., a urease-positive Helicobacter species isolated
from dolphins and whales. | Clin Microbiol 2002; 40: 45364543
[PMID: 12454148 DOI: 10.1128 /JCM.40.12.4536-4543.2002]

FoxJG, Shen Z, Xu S, Feng Y, Dangler CA, Dewhirst FE, Paster BJ,
Cullen JM. Helicobacter marmotae sp. nov. isolated from livers of
woodchucks and intestines of cats. | Clin Microbiol 2002; 40: 2513-
2519 [PMID: 12089272 DOI: 10.1128/JCM.40.7.2513-2519.2002]
Van den Bulck K, Decostere A, Baele M, Vandamme P, Mast J,
Ducatelle R, Haesebrouck F. Helicobacter cynogastricus sp. nov.,
isolated from the canine gastric mucosa. Int ] Syst Evol Microbiol
2006; 56: 1559-1564 [PMID: 16825630 DOI: 10.1099/js.0.63860-0]
Fox JG, Taylor NS, Howe S, Tidd M, Xu S, Paster BJ, Dewhirst FE.
Helicobacter anseris sp. nov. and Helicobacter brantae sp. nov.,
isolated from feces of resident Canada geese in the greater Boston
area. Appl Environ Microbiol 2006; 72: 4633-4637 [PMID: 16820454
DOI: 10.1128/ AEM.02876-05]

Moyaert H, Decostere A, Vandamme P, Debruyne L, Mast ], Baele
M, Ceelen L, Ducatelle R, Haesebrouck F. Helicobacter equorum
sp. nov., a urease-negative Helicobacter species isolated from
horse faeces. Int | Syst Evol Microbiol 2007; 57: 213-218 [PMID:
17267952 DOI: 10.1099/ ijs.0.64279-0]

Baele M, Decostere A, Vandamme P, Ceelen L, Hellemans A,
Mast J, Chiers K, Ducatelle R, Haesebrouck F. Isolation and
characterization of Helicobacter suis sp. nov. from pig stomachs.
Int ] Syst Evol Microbiol 2008; 58: 1350-1358 [PMID: 18523177 DOI:
10.1099/1js.0.65133-0]

Baele M, Decostere A, Vandamme P, Van den Bulck K, Gruntar
I, Mehle J, Mast J, Ducatelle R, Haesebrouck F. Helicobacter
baculiformis sp. nov., isolated from feline stomach mucosa. Int
J Syst Evol Microbiol 2008; 58: 357-364 [PMID: 18218931 DOL:
10.1099/js.0.65152-0]

Smet A, Flahou B, D’'Herde K, Vandamme P, Cleenwerck I,
Ducatelle R, Pasmans F, Haesebrouck F. Helicobacter heilmannii
sp. nov., isolated from feline gastric mucosa. Int | Syst Evol Microbiol
2012; 62: 299-306 [PMID: 21421932 DOI: 10.1099/ijs.0.029207-0]
Joosten M, Lindén S, Rossi M, Tay AC, Skoog E, Padra M, Peters
F, Perkins T, Vandamme P, Van Nieuwerburgh F, D'Herde K,
Van den Broeck W, Flahou B, Deforce D, Ducatelle R, Marshall B,
Haesebrouck F, Smet A. Divergence between the Highly Virulent
Zoonotic Pathogen Helicobacter heilmannii and Its Closest
Relative, the Low-Virulence “Helicobacter ailurogastricus” sp.
nov. Infect Immun 2016; 84: 293-306 [PMID: 26527212 DOIL 10.1128/
TAL01300-15]

Shen Z, Feng Y, Sheh A, Everitt ], Bertram F, Paster BJ, Fox JG.
Isolation and characterization of a novel Helicobacter species,
Helicobacter jaachi sp. nov., from common marmosets (Callithrix
jaachus). ] Med Microbiol 2015; 64: 1063-1073 [PMID: 26297446 DOL:
10.1099/jmm.0.000113]

Zanoni RG, Piva S, Florio D, Bassi P, Mion D, Cnockaert M,
Luchetti A, Vandamme P. Helicobacter apri sp. nov., isolated from
wild boars. Int | Syst Evol Microbiol 2016; 66: 2876-2882 [PMID:
27064324 DOI: 10.1099/ ijsem.0.001071]

Gruntar I, Papié B, Pate M, Zajc U, Ocepek M, Kusar D.
Helicobacter labacensis sp. nov., Helicobacter mehlei sp. nov., and
Helicobacter vulpis sp. nov., isolated from gastric mucosa of red

WCJD | https://www.wjgnet.com

50

51

52

55

56

57

59

60

61

62

70

foxes (Vulpes vulpes). Int | Syst Evol Microbiol 2020; 70: 2395-2404
[PMID: 32068523 DOI: 10.1099/ fjsem.0.004050]

You Y, Ye F, Mao W, Yang H, Lai ], Deng S. An overview of the
structure and function of the flagellar hook FIgE protein. World |
Microbiol Biotechnol 2023; 39: 126 [PMID: 36941455 DOI: 10.1007/
s11274-023-03568-6]

Tan J, Zhang X, Wang X, Xu C, Chang S, Wu H, Wang T, Liang H,
Gao H, Zhou Y, Zhu Y. Structural basis of assembly and torque
transmission of the bacterial flagellar motor. Cell 2021; 184: 2665
2679.€19 [PMID: 33882274 DOI: 10.1016/j.cell.2021.03.057]

Li H, Liao T, Debowski AW, Tang H, Nilsson HO, Stubbs KA,
Marshall BJ, Benghezal M. Lipopolysaccharide Structure and
Biosynthesis in Helicobacter pylori. Helicobacter 2016; 21: 445-461
[PMID: 26934862 DOI: 10.1111/hel.12301]

Hicks G, Jia Z. Structural Basis for the Lipopolysaccharide Export
Activity of the Bacterial Lipopolysaccharide Transport System. Int
J Mol Sci 2018; 19 [PMID: 30201863 DOL: 10.3390/1jms19092680]
Woo HJ, Yang JY, Lee P, Kim JB, Kim SH. Zerumbone Inhibits
Helicobacter pylori Urease Activity. Molecules 2021; 26 [PMID:
34062878 DOI: 10.3390/ molecules26092663]

Mannion A, Shen Z, Fox JG. Comparative genomics analysis to
differentiate metabolic and virulence gene potential in gastric
versus enterohepatic Helicobacter species. BMC Genomics 2018; 19:
830 [PMID: 30458713 DOI: 10.1186/s12864-018-5171-2]

Haque M, Hirai Y, Yokota K, Mori N, Jahan I, Ito H, Hotta H,
Yano I, Kanemasa Y, Oguma K. Lipid profile of Helicobacter
spp.: presence of cholesteryl glucoside as a characteristic feature.
] Bacteriol 1996; 178: 2065-2070 [PMID: 8606185 DOI: 10.1128/
jb.178.7.2065-2070.1996]

Bansil R, Constantino MA, Su-Arcaro C, Liao W, Shen Z, Fox ]JG.
Motility of Different Gastric Helicobacter spp. Microorganisiis 2023;
11 [PMID: 36985208 DOI: 10.3390/ microorganisms11030634]

Ge Z, Lee A, Whary MT, Rogers AB, Maurer K], Taylor NS,
Schauer DB, Fox JG. Helicobacter hepaticus urease is not required
for intestinal colonization but promotes hepatic inflammation in
male A/JCr mice. Microb Pathog 2008; 45: 18-24 [PMID: 18486436
DOI: 10.1016/j.micpath.2008.02.003]

Farré R, Fiorani M, Abdu Rahiman S, Matteoli G. Intestinal
Permeability, Inflammation and the Role of Nutrients. Nutrients
2020; 12 [PMID: 32340206 DOIL: 10.3390/nu12041185]
Krajmalnik-Brown R, Ilhan ZE, Kang DW, DiBaise JK. Effects
of gut microbes on nutrient absorption and energy regulation.
Nutr Clin Pract 2012; 27: 201-214 [PMID: 22367888 DOI:
10.1177/0884533611436116]

Whary MT, Taylor NS, Feng Y, Ge Z, Muthupalani S, Versalovic
J, Fox JG. Lactobacillus reuteri promotes Helicobacter hepaticus-
associated typhlocolitis in gnotobiotic B6.129P2-IL-10(tm1Cgn)
(IL-10(-/-) ) mice. Immunology 2011; 133: 165-178 [PMID: 21426337
DOI: 10.1111/}.1365-2567.2011.03423.x]

Yang I, Eibach D, Kops F, Brenneke B, Woltemate S, Schulze
J, Bleich A, Gruber AD, Muthupalani S, Fox ]G, Josenhans C,
Suerbaum S. Intestinal microbiota composition of interleukin-10
deficient C57BL/6] mice and susceptibility to Helicobacter
hepaticus-induced colitis. PLoS One 2013; 8: €70783 [PMID:
23951007 DOI: 10.1371 /journal.pone.0070783]

Zhou XZ, Lyu NH, Zhu HY, Cai QC, Kong XY, Xie P, Zhou
LY, Ding SZ, Li ZS, Du YQ. Large-scale, national, family-based
epidemiological study on Helicobacter pylori infection in China:
the time to change practice for related disease prevention. Gut 2023;
72: 855-869 [PMID: 36690433 DOI: 10.1136/ gutjnl-2022-328965]
Mladenova-Hristova I, Grekova O, Patel A. Zoonotic potential
of Helicobacter spp. | Microbiol Immunol Infect 2017; 50: 265-269
[PMID: 28655571 DOI: 10.1016/j.jmii.2016.11.003]

FE i RALRE FIMEHR A RALE

2024-01-28 | Volume 32 | Issuel |



ARV & 51 i i

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

DOI: 10.11569/wcjd.v32.i1.71

BRI SBZYTE 202451528H; 32(1): 71-87

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

KA META ANALYSIS

REANE M X TR 2R SZE S

EAED, FBH, TE8, FIFE, RED, LT

Eﬁﬁn Hiﬁ. Eﬁﬂl Wl *gil m. e g—?‘i gk%&%"
P8 B BR B AL WA i 200433

TR, IBRES \FHEEZE, T2MSBICATRROIDRITR.

R RS : FRTBEER. BRI ESTWN; HEITE5X
SESHIERTN AR, MEBRENNBEER. B
. TS, TRSRNARESTN XBBANERBEZN. KES
M BTN,

WHSEE: 11255, 20D, THEEIN, 200433, SEHBEXEERE168S,
BEEERZE—MWEESTEILARL duyigi@hotmail.com

WRSEIRE: 2023-11-16
BOBE: 2023-12-06
BEHEIHE: 2024-01-11
FELRHHAREIHE: 2024-01-28

Helicobacter pylori antibiotic
resistance in different regions of
China: A systematic review and
meta-analysis

Jia-Yue Wang, Xian-Zhu Zhou, Chan-Juan Wang, Shi-Han Xu,
Hui-Yun zZhu, Yi-Qi Du

Jia-Yue Wang, Xian-Zhu Zhou, Chan-Juan Wang,
Shi-Han Xu, Hui-Yun Zhu, Yi-Qi Du, Department of
Gastroenterology, The First Affiliated Hospital of Naval Medical
University, Shanghai 200433, China

Corresponding author: Yi-Qi Du, Professor, Chief Physician,
Department of Gastroenterology, The First Affiliated Hospital of
Naval Medical University, No. 168 Changhai Road, Yangpu District,
Shanghai 200433, China. duyigi@hotmail.com

Received: 2023-11-16
Revised: 2023-12-06
Accepted: 2024-01-11
Published online: 2024-01-28

Abstract
BACKGROUND
Increasing drug resistance of Helicobacter pylori (H. pylori)

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

in China has become one of the major obstacles to the
efficacy of empirical eradication therapy. Resistance profiles
vary from region to region, which poses an additional
challenge to the expansion of empirical eradication therapy.

AlM
To evaluate /7. pylori antibiotic resistance in various regions
of China systematically.

METHODS

A thorough computerized search of various databases,
including PubMed, EMBASE, Web of Science, Sinomed,
CNKI, Wanfang Data, and VIP, was conducted to identify
cross-sectional studies on /7. pylorr resistance in various
regions of China. Two researchers independently screened
the literature, extracted the data, and evaluated the quality of
the literature. R 4.3.1 software was used for Meta-analysis of
the resistance rate to each antibiotic and their combinations.

RESULTS

A total of 46 eligible articles were included. Clarithromycin
(CLA), levofloxacin (LEV), amoxicillin (AMX), tetracycline
(TET), metronidazole (MNZ), and furazolidone (FZD)
resistance rates in China were 27.72% (95% confidence
interval [CI]: 23.80%-31.82%), 31.23% (95% CI: 26.62%-
36.02%), 3.97% (95%ClL: 1.96%-6.65%), 4.01% (95%Cl: 1.36%-
7.98%), 75.30% (95%CL: 70.31%-79.97%), and 0.64% (95%ClL:
0.13%-1.53%), respectively. The rate of AMX resistance
varied significantly among different regions of China, being
the highest in South China (7.15%, 95%Cl: 6.16%-76.10%)
and the lowest in North China (1.86%, 95%CI: 0.67%-3.64%).
CLA resistance in East and Central China, LEV resistance in
East and Northwest China, and MNZ resistance in North
and Southwest China all increased significantly over time,
while AMX and TET resistance in East China notably
decreased. CLA + MNZ, LEV + MNZ, and CLA + LEV dual
resistance rates in China reached 14.05% (95%CI: 10.70%-
17.77%),15.12% (95%CI: 11.53%-19.10%), and 5.16% (95%Cl:
2.87%-8.06%), respectively. CLA + LEV + MNZ, LEV +
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MNZ + AMX, and CLA + MNZ + AMX triple resistance
rates were 10.36% (95%Cl: 7.45%-13.69%), 0.92% (95%Cl:
0.129-2.44%), and 0.85% (95%Cl: 0.20%-1.92%), respectively.

CONCLUSION

H. pylori resistance is serious in China, with MINZ resistance
rate being the highest, followed by CLA and LEV resistance
rates. The detection rate of some multi-resistant organisms
has also reached a high level. Antibiotic resistance rates vary
slightly across different regions of China, and most of them
show an increasing trend over time.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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2008 63  57.14% 57.14% 0 0 79.37%
2009 52 6538% 6346% 0 192%  78.85%
WangZ""  Jt®m  2007-2009 79 557%
Ruzs" IR 2012 70 1571% 12.86% 143% 61.43%
2013 74 1622% 2162% 1.35% 59.46%
2014 82  2073% 1829% 0 79.27%
2015 77 2208% 2078% 1.30% 68.83%
2016 83  2289% 2048% 361% 85.54%
2017 72 2361% 2361% 4.17% 9167%
2018 81  2469% 2222% 4.94% 88.89%
BaiZ"™ IR 2013 181  3093% 387% 61.33% 26.52%
Lzt 6= 2013-2020 365 86.75% 6877% 2.19% 0 77.53% 16.71%
TianZ2" 65 2014-2015. 160  2563% 67.50% 15.00% 0 96.25% 75%  40.00% 1813% 9.38%
2018-2019
Lok R 2018-2019 65  5231% 3846% 26.15%
GaoZ™ IR 2022K7% 364  65.06% 754%  20.37%
BRES® I 2011-2012 243 741% 1235% 741% 7531%  864%
Wang=™ 13T  1998-1999 23 391% 478% 43% 130% 87.0%
2002-2004 50 140% 460%  20%  140%  66.0%
2016-2017 27  566% 815% 259% 185%  926%
HaoZ5 3T 200427 30 2333% 0 6.67%  40.00%
BRAES  ZHh 2010-2011 213 17.84% 30.06% 2.82% 52.11%
Wuzs™ & 1998-1999 153 7190% 5882% 77.78%
SunZ™ 2000 58 862% 10.34% 0 0 4828% 0
2005 100 900% 24.00% 0 1.00%  49.00% 0
2009 135 2074% 3259% 0 0 42.22% 0
Zheng=™ 58 2008-2009 77 2078% 0 0 41.56% 11.69%
WangZ"" 2019-2020 1116 27.78% 31.09% 009% 009% 7993% 054% 1156% 16.14% 1.16% 12.01%
Liuzs? fin =] 20227 112 1607% 3482% 0 65.18%
Suzs™ ST 2008%% 46 870%
JiangZ™! ST 2017-2019 1533 47.03% 3359% 274%  052% 8076% 091%
ZhangZ=™ ST/ 2018-2019 461  41.00% 4490% 630% 1.10% 3882% 586%  976% 1432%  672% 0.22% 0.22%
Jang=™ ST 2018-2021 2772 46.10% 3247% 090% 007% 69.70% 029%  1454%  617% 332% = 2042% 0.04% 0.29%
Suzs®" ST 2010-2012 34 206%  294% 94.1%
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WL 17697 215%  206%

Jigs™ WL 2009 381 1417% 1050% 0

2010 360 2500% 16.94% 0

2011 608  26.15% 25.66% 0

2012 1108 19.86% 21.84% 0

2013 3412 1636% 17.26% 0

2014 3818 17.63% 21.37% 0.03%
ZhangZ™ L 2011-2020 94509 2399% 3029% 021%
Shao%“” WL 2013-2016 2283 2273% 2475%  158%
PanZs"" L 2014 467  26.12% 2869% 0
DaiZ*? WL 2017-2020 111 3243% 35.14% 0 0
WangZ™  ST#H  2018-2019 124  3648% 40.32%
Yakoob®5™ JiiE8  1996-1999 50  800% 0
Huss“! W 2023RK 104 3850% 27.88% 13.46% 0
TN EEE 2009-2010 156 12.18% 14.10% 0
FHAFT ML 2017-2019 460 21.74% 1304% 39.13%
Lizghe % 2020 54  50.00% 3333% 1852% 12.96%
HanZ"“ % 2021-2022 88  26.14% 31.82%
HuangZ="™ [ 7k,  2017-2020 208 3894% 3510% 5721% 12.98%

iae

ZhaoZ%"" [ 78 2011-2012 115 31.30%
TangZ"™ P8 2018-2020 183  2745% 3137% 1569% 0
YangZ®™ = 2023K7% 276  3370% 7899% 1159% 40.94%
=M RN 2016-2018 351  3305% 3846% 1396% 17.09%
[N N 2009 100 4.00%

2013 100 12.00%
Xus5™ Hift  2018-2020 198 5505% 4646% 16.16%  7.58%
YunZ"" Hilt  2020-2021 12 41.96% 3571% 16.18% 536%
HUE™ TE  2020-2022 1955 4041% 4240% 087%  026%
e [#98  2016-2017 119  1008% 1429% 1.68%

FEIR, 55 PEAOMXE IR EWERROVEZE DT

95.3%

100%  0.03% 1417%  1060%  0.52% 0.52%
95.56% 0 2278%  15656% 6.39% 5.56%
93.09% 0 2385%  2666% 11.84% 10.36%
96.48% 0 1877%  2148%  7.40% 7.22%
94.26% 0 1636%  16.74%  6.80% 6.01%
96.25% 0 1663%  2040%  7.18% 6.84%
93.72% 11.16%  17.37% 047% 11.63% 0.056% 0.03%

1.49% 10.16%
96.79% 0
90.09% 0 3063%  3333% 20.72%
79.84%
50.00% 6.00%
61.54% 0 2788%  20.19% 15.38% 13.46% 3.85% 6.73%
65.38% 7.05%
43.48%
77.78% 11.11% 741% 1.85% 14.81%
11.36%

3942% 11.06%
86.27% 0.65% 261% 0.65%
80.43%
68.38% 541% 11.97% 228% 541% 0.57% 1.42%
85.86% 1666% 1263% 1.01% 18.69% 0.51% 2.02%
83.04% 1161%  1071% 16.18% 1.79% 2.68%
94.17%  0.05% 1621% 1831% 0.82% 21.69% 0.20% 0.10%
2857% 5.88% 4.20%

CLA: RAIER, LEV: TR&EIDE; AMX: [IEFIM; TET: PUIAZK; MNZ: BRI, FZD: DXIEMER.

80.40%(95%CI: 71.15%-88.22%). #t—L 0 KB, R
Al A 2R b X A] 22 S R ORI AS AR ], AMXZE 5 i
N, TTMNZZ 3 AR AN W . D B 1-6.

HTFZD H RIEH. pylorfBERIGTT 77 TH N AT 8D,
BK I F Z D 245 15 UAH S T /0. KR 4B T3 43 AT
TAEARFAE X, HH T ARIEH X AR T 1% 5 TH
RIS AR T, 2= i 24524 90.64%(95%CL: 0.13%-
1.53%), THbTHARAK. 2R HEFZDY 245553 75 4
0.24%(95%CT: 0.03%-0.65%)F11.83%(95%CT: 0-15.11%).
LK.
242 H. pylori ¥ 2wt 2h &4 i 8] ZALAS H: HEZR AR
CLA. *E&LEV. PEJELEV. *EIbFITEEMNZIT 255
BRI HHEAS S5 & K. AR M X AMXFITE T 24 5 1) 5
B, HARMIXH pylori 241 245570 W B A 7] 2 5,
Br/DE T2 Ah, KGR X S A R 235 2 BT
#. LR,
243 H. pylori % % $h W oL: WEEH. pyloriiit %5 Hi
FEEE HE I TCE XTH. pylori WUCER N 24 1 5% FE IH I
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T 2o RE T RS, ER, Eh, E
M. AT KHLIX FICLA+MNZ. LEV+MNZ
MICLA+LEV =M XU E i 24 13 bk A B A 0. H A,
CLA+MNZ K LEV+MNZXH i 24555 15, 4 i 2452855
513 14.05%(95%CI: 10.70%-17.77%) 5 15.12%(95%CT:
11.53%-19.10%). HH, HEJLICLA+MNZ KB AR I
LEV+MNZit 25 % i, YO8k 16%. CLA+LEV
TR} 4] 2 W ARG T Ath 79 b 00 R i 24 A 5K, 4 i 245 %
N5.16%(95%CI: 2.87%-8.06%). *EFIIN 24 F e, N
5.86%(95%CI: 0.17%-18.72%); 74 Fa A4 JLiif 25 R AR,
91.50%(95%CT: 0.30%-3.60%)#10.84%(95%CI: 0.49%-
1.26%). WK1, #3.

WHB I — X EH pylori = it 2515 it
TTIRE. RARIL. R, Bh. £, M
JE75 KM X (1 2 T 7408 T CLA+LEVHAMNZITY 2175
W, R IA N 245 2% 211K 10.36%(95%CT: 7.45%-13.69%),
Ho v b 25 R B e, 1£521.08%(95%C1: 19.42%-
22.78%); HEALFIVE FE TN 25 2B, 7377 48.81%(95%CL:
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Ve o [ 15%-20%
P [120%-25%

A [ 25%-30%
Ve I 30%-35%

- I 35%-40%

[ lenem
\ . 1
[<5%
s | Es%-10%
y et [ 10%-15%
- B 15%-20%

.
| ) e
Vs o [ <s%
1. e | E5%-10%
. , [ 10%-15%
Y I 15%-20%,
. B 20%-25%
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[ 25%32%

o\
[ l62%-66%

b | [66%-70%

1| []32%39% Leotlee | [70%-74%

Lot | I39%-46% . [ 74%-78%
. %-829

N I 46%-53% 75%-82%

[ Ixsus

YUY [ <a0%

f s | [E10%-20%
e [ 20%-30%
I 30%-40%

e [
ot | [<5%
e [15%-15%
I 15%-25%

I 25%-35%

1 PEMIVEFTEMZNE. A: st ZRMHZHE; B: 255D EMZ5HIA; C: PIEMEIRZGHIE: D: sohrsZi+ PIEEIZHeA; B: 2258
SRV B+ F AT 2] F: o hr i+ 2 SR B2 G: sohr s 2R+ Ay b B+ T T 2 o .

5.51%-12.80%)H14.14%(95%CI: 1.81%-7.36%). %5
SCHRFRAE T ARG, B B, PERFAITE LX)
LEV+MNZ+AMXFHICLA+MN Z+AM Xl 25 Z AH = %
P, PRI 24 A X 4 R SRR 245 26 53 7 2M0.92%(95%C I
0.12%-2.44%)F10.85%(95%C1: 0.20%-1.92%), ¥J4bT#¢
AR, &1 DXAH OGN 25 R KT 1.2%. LK. 33,

2.4.4 X F ARt KHBegg’ sk e Al 48 N STk B &
=105 LB ) R R Am . 45 3SR, B SN &P

WCJD | https://www.wjgnet.com
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9 =0.05, NMEAERF M. WAK4.

3 11e

AR FSLGINA6%E SCHER, X EAFMLX A, pyloriiiZi
RIAT T RGN RIMetazr b, AT I 24 BT H E 5
SR IIH, pyloriT ZiAFAEE K25, HAHMNZINZ]
BN, 5CLA. LEVIERAA pyloriiiiit iR\,
AMX. TETXFZDWAbTHARIN 257K [\, $411%
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xR 2 PEAEMKEU NRATEN S TR AERM RN NEW A DT

#oRX, B7E) TZZR(95%Cl)
it CLA LEV AMX TET MNZ? FZD
20065EA] 1877%(1341%—  27.08%(1528%—  0.17%(0—1.30%) 51.24%(33.83%—
24.81%) 41.85%)° 68.49%)
2007-20102E  55.01%(42.42%—  58.27%(51.27%— 0(0-0.49%) 0.69%(0.02%—  80.01%(74.12%—
67.28%) 65.10%) 2.33%) 85.31%)
2011-20144F  17.49%(10.11%—  14.76%(11.70%—  2.21%(0.31%— 67.90%(59.51%—
26.38%) 18.11%) 5.75%) 75.74%)
2015-20186E  36.68%(19.18%—  37.00%(21.42%—  4.57%(1.72%— 0(0-0.18%) 83.96%(75.02%— 8.64%(5.43%—
56.22%) 54.11%) 8.70%) 91.22%) 12.91%)°
2019-20226  65.06%(59.82%— 7.54%(6.03%—  20.37%(16.12%—
70.03%)° 10.78%)° 25.17%)°
Z=le CLA LEV AMX TET MNZ FZD
20065EA] 21.65%(14.27%—  4657%(36.32%—  7.83%(0-42.50%)  11.42%(6.03%—
30.08%) 58.01%) 18.24%)
2007-2010%F
2011-20144E  17.84%(12.95%—  30.05%(23.97%—  2.82%(1.04%—
23.65%)° 36.89%)° 6.03%)°
201520185  5556%(35.33%—  81.48%(61.92%— 2593%(11.11%—  18.52%(6.30%—
74.52%)° 93.70%)° 46.28%)° 38.08%)°
2019-20224F
TR cLA® LEV AMX TET® MNZ FZD
20065EA] 7M1 %4.44%—  1697%(5.84%—  11.03%(0-70.88%) 10.27%(0-58.29%) 59.23%(38.90%—  59.23%(38.90%—
11.07%) 32.37%) 78.04%) 78.04%)
2007-20102E  19.87%(14.84%—  18.99%(8.37%— 0(0-0.45%) 0(0-0.45%) 78.29%(36.36%—  78.29%(36.36%—
25.44%) 32.64%) 99.79%) 99.79%)
2011-20144E  21.70%(18.17%—  21.40%(18.35%—  0.06%(0—0.17%) 92.41%(84.26%—  92.41%(84.26%—
25.46%) 24.62%) 97.76%) 97.76%)
2015-20180F  3359%(24.37%—  34.20%(27.34%—  2.84%(0.76%— 0.63%(0.33%—  75.18%(55.45%—  75.18%(55.45%—
43.49%) 41.41%) 6.18%) 1.03%) 90.56%) 90.56%)
2019-20226E  3040%(1881%—  32.23%(30.81%—  0.19%(0-0.85%)  0.07%(0.01%—  7691%(65.13%—  76.91%(65.13%—
43.42%) 33.66%) 0.18%) 86.86%) 86.86%)
ey cLA® LEV AMX TET MNZ FZD
20065EA] 8.00%(2.22%— 00-7.11%)° 50.00%(35.53%—
19.23%)° 64.47%)°
2007-20100F  12.18%(7.49%— 14.10%(9.05%— 0(0-2.34%)" 65.38%(57.36%— 7.05%(3.57%—
18.36%)° 20.57%)° 72.81%)° 12.27%)°
2011-20145E
2015-2018F  21.74%(18.05%— 13.04%(10.10%—  39.13%(34.64%—  70.59%(18.38%—
25.79%)° 16.47%)° 43.76%)° 99.97%)
2019-20226E  3850%(29.09%—  27.88%(19.564%—  13.46%(7.56%— 0(0-3.48%)" 61.54%(51.49%— 0(0-3.48%)°
4851%)° 37.53%)" 21.55%)" 7091%)°
e CLA LEV AMX TET MNZ FZD
200655A1 6.67%(0.17%—
31.95%)°
2007-2010%E
201120144 31.30%(22.98%—
40.62%)°
2015-20185E 72.37%1(60.91%—
82.01%)°
2019-20226F  37.70%(25.40%—  33.99%(29.13%—  37.15%(6.16%—  12.98%(9.19%—  58.92%(21,50%—  11.056%(7.14%—
50.87%) 39.03%) 76.10%) 17.31%) 91.11%) 16.13%)°
EiilE2] CLA LEV AMX TET MNZ? FZD
20065EA]
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2007-20102E 4.00%(1.10%—
9.93%)°
2011-20144F 12.00%(6.36%—
20.02%)"
2015-20186F  33.05%(28.15%—  3846%(33.356%— 13.96%(1051%— 17.09%(1331%—  69.40%(64.91%—
38.24%)" 4377%)° 18.03%)° 21.45%)" 73.73%)
2019-2022F  31.02%(25.13%—  5597%(12.10%—  12.99%(9.98%—  11.61%(0-73.33%) 83.11%(77.01%— 0.65%(0.02%—
37.24%) 94.56%) 16.34%) 88.44%) 3.59%)"
ild c” LEV® AMX TET MNZ* FZD
2006£EH]
2007-2010%E
2011-20144F
2015-2018F  10.08%(5.32%—  14.29%(8.55%— 1.68%(0.20%— 55.08%(8.79%—
16.95%)° 21.88%)° 5.94%)° 96.08%)
2019-2022F  4559%(36.50%—  42.42%(40.39%—  8.68%(0.82%— 332%(0.17%—  8859%(8059%—  0.05%(0-0.28%)"
54.83%) 44.46%) 23.62%) 10.21%) 94.67%)

AABILLEL, P<0.05; FEANEAZR. CLA: FRiIEE; LEV: ZTESE; AMX: BTSEFEM,; TET: TIAZK; MNZ: EBR50¥; FZD: XIFLED.

® 3 EIBMAER

CLA+MNZ LEV+MNZ CLA+LEV CLA+LEV+MNZ LEV+MNZ+AMX CLA+MNZ+AMX
£E 1405%(10.70%-17.77%) 156.12%(1153%-19.10%)  5.16%(2.87%-806%)  1036%(745%-1369%)  092%(0.12%—-244%) 0.85%(0.20%—1.92%)
L 16.16%(6.95%-28.28%)  40.00%(32.35%-48.03%)° 26.15%(16.03%-3854%)" 18.13%(12.49%—24.98%)  9.38%(5.34%—14.99%)
7R 15.76%(12.38%—-1947%) 1655%(1248%-21.06%)  5.32%(2.79%-860%) 8.81%(5.51%—-12.80%) 0.05%(0.04%-0.07%) 0.13%(0.01%-0.39%)
D 1560%(1.07%-42.35%)  20.19%(12.96%-29.19%)° 15.38%(9.06%-23.78%)°  13.46%(7.56%—2155%)  3.85%(1.06%-956%)  6.73%(2.75%—13.38%)°
HOE 11.11%(4.19%-22.63%F  741%(2.06%—-17.89%F  586%(0.17%—1872%)  14.81%(6.62%—27.12%)"

P8 257%(0.01%-940%) 7.60%(1.64%—17.37%) 1.50%(0.30%—-3.60%) 4.14%(1.81%—7.36%) 0.57%(0.07%—2.04%)" 1.16%(041%-2.28%)
FHlL  1247%(7.99%-17.78%)  11.28%(689%-18.13%)  084%(049%—1.26%)  21.08%(19.42%-22.78%)  0.27%(0.10%-0.52%) 0.85%(0.20%—1.92%)

AIMAITATR. CLA: TIHIEE,; LEV: 28 E; AMX: [ISFM; TET: FUMRE; MNZ: BRS04, FZD: (R IEMARER.

® 4 ARREHSER

BRIE PE

HEZRCLATNEAZR 0.6534
£ ECLAMAR 0.7898
HEZRLEVINZGER 0.5459
£ELEVINAR 0.5913
HEIRAMXINZAE 0.0994
EEAMXMAR 0.3223
EETETMRE 0.0790
R VINPAPASES 0.1072
R FZDMZEK 0.1611
2ECLA+MNZMHZR 0.1030
£ ELEV+MNZMAR 0.3989
2ECLA+LEVIIAR 0.2483
2 ECLA+LEV+MNZZAZR 0.7529

CLA: THIEE; LEV: ZER&EI/DE; AMX: PIREGHIN; TET: UPAZ; MNZ: B384, FZD: [KIFIINER.
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ik WHE AR AR (95%CI1)

i (4

Gao%, 2000 8 54 —— 14.81% (6.62%-27.12%)
Gao’. 2001 12 7 —— 16.90% (9.05%-27.66%)
Gao%. 2002-2003 6 27 ——— 22.22% (8.62%-42.26%)
Gao%. 2004-2005 8 27 —— 29.63% (13.75%-50.18%)
Gao®, 2006-2007 35 80 3—'— 43.75% (32.68%-55.30%)
Gao“:. 2008 36 63 i —— 57.14% (44.05%-69.54%)
Gao%:, 2009 34 52 3 —— 65.38% (50.91%-78.03%)
I, 2011-2012 18 23 - 7.41% (4.45%-11.45%)
Ru’, 2012 11 70 —— 15.71% (8.11%-26.38%)
Ru%. 2013 12 74 —— 16.22% (8.67%-26.61%)
Bai%. 2013 56 181 - 30.93% (24.29%-38.22%)
Ru%, 2014 17 82 —'—:‘ 20.73% (12.57%-31.11%>
Ru%:, 2015 17 7 —'+ 22.08% (13.42%-32.98%)
Ru%:, 2016 19 83 —0—%- 22.89% (14.38%-33.42%)
Ru%:, 2017 17 72 —°+ 23.61% (14.40%-35.09%)
Ru’, 2018 20 81 —. 24.69% (15.78%-35.53%)
Tian%, 2014-2015. 2018-2019 41 160 - 25.63% (19.06%-33.12%)
Lok?, 2018-2019 34 65 P 52.31% (39.54%-64.85%)
Li%, 2013-2020 313 365 3 *  8575% (81.74%-89.17%)
Gao’¥, 2022% % 229 352 i a 65.06% (59.82%-70.03%)
LR BT <& 32.24% (23.00%-42.25%)
it

Wang?, 1998-1999 9 23 e 39.13% (19.71%-61.46%)
Wang’, 2002-2004 7 50 —— 14.00% (5.82%-26.74%)
Hao®%, 2004%%# 7 30 —— 23.33% (9.93%-42.28%)
Wang?. 2016-2017 15 27 —— 55.56% (35.33%-74.52%)
Bk, 20102011 38 213 - 17.84% (12.95%-23.65%)
BN R — 27.82% (14.70%-43.26%)
£33

Pan?, 1995 4 81 -— 4.94% (1.36%-12.16%)
Sun%. 2000 5 58 - 8.62% (2.86%-18.98%)
Sun’. 2005 9 100 - 9.00% (4.19%-16.40%)
Sun’. 2009 28 135 - 20.74% (14.25%-28.56%)
Jit%. 2009 54 381 - ! 14.17% (10.83%-18.09%)
Zheng, 2008-2009 16 77 —et 20.78% (12.37%-31.54%)
Ji%, 2010 90 360 - 25.00% (20.61%-29.81%)
Jig, 2011 159 608 - 26.15% (22.70%-29.84%)
Ji%, 2012 220 1108 o 19.86% (17.54%-22.33%)
Su%. 20102012 3810 17731 o 21.49% (20.89%-22.10%)
Ji%, 2013 524 3412 [ ] i 15.36% (14.16%-16.61%)
Ji%, 2014 673 3818 o 17.63% (16.43%-18.87%)
Pan’. 2014 122 467 ! 26.12% (22.19%-30.36%)
Jiang%. 2014-2015 56 190 -+ 29.47% (23.09%-36.51%)
Shao%., 2013-2016 519 2283 . 22.73% (21.03%-24.51%>
Wang, 2018-2019 44 124 — 35.48% (27.10%-44.58%)
Zhang%. 2018-2019 189 461 |- 41.00% (36.47%-45.64%>
Jiang®., 2017-2019 721 1533 Ce 47.03% (44 51%-49.57%)
Wang%, 2019-2020 310 1116 . 27.78% (25.17%-30.51%>
Dai%%. 2017-2020 36 111 —— 32.43% (23.85%-41.97%)
Zhang®. 2011-2020 22671 94509 °! 23.99% (23.72%-24.26%)
Jiang%, 2018-2021 1278 2772 i L J 46.10% (44.24%-47.98%)
Liu%, 2022%% 18 112 - 16.07% (9.81%-24.21%)
BN R ¢ 23.44% (19.04%-28.14%)
£

Yakoob., 1996-1999 4 50  —e— | 8.00% (2.22%-19.23%)
8115, 2009-2010 19 156 - 12.18% (7.49%-18.36%)
FAA%, 2017-2019 100 460 . 21.74% (18.05%-25.79%)
Hu%. 2023%#% 40 104 —— 38.5% (29.09%-48.51%)
BHLR R <o 19.14% (8.33%-33.10%)
E2:)

Pan%, 1995 1 15—t 6.67% (0.17%-31.95%)
Zhao®, 2011-2012 36 115 - 31.30% (22.98%-40.62%)
Huang®. 2017-2020 81 208 e 38.94% (32.28%-45.93%)
Li%. 2020 27 54 f—— 50.00% (36.08%-63.92%)
Han’, 2021-2022 23 88 e 26.14% (17.34%-36.59% )
LR <o 31.28% (19.33%-44.64%)
i)

SF %, 2016-2018 116 351 ‘. 33.05% (28.15%-38.24%)
TangZ%, 2018-2020 42 153 —'i— 27.45% (20.55%-35.24%)
Yang%. 2023%% 3 27 1o 33.70% (28.14%-39.61%)
B B ¢ 32.15% (28.92%-35.47%)
(g4

BB %, 2016-2017 12 11g - 10.08% (5.32%-16.95%)
Xu%. 2018-2020 109 198 i e 55.05% (47.84%-62.11%)
Yun, 2020-2021 47 112 —— 41.96% (32.70%-51.66%)
Hu%, 2020-2022 790 1955 L e 40.41% (38.22%-42.62%)
LR P 35.62% (17.05%-56.77%)

o [E CLA 24 27.72% (23.80%-31.82%)
02 04 06 08 1
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ik [GEF &> z5% (95%C1)
=4
Gao%, 2006-2007 13 80 — 27.08% (8.95%-26.18%)
Gao®, 2008 3% 63 L—— 57.14% (44.05%-69.54%)
Gao%, 2009 33 52 P 63.46% (48.96%-76.38%)
Wang?, 2007-2009 44 79 P 55.70% (44.08%-66.88%)
JREAEE, 2011-2012 30 243 - ! 12.35% (8.49%-17.15%
Ru%, 2012 9 70 - 12.86% (6.05%-23.01%
Ru%, 2013 16 74 e 21.62% (12.89%-32.72%)
Ru%. 2014 15 82 —— 18.29% (10.62%-28.37%)
Ru%. 2015 16 77 —— 20.78% (12.37%-31.54%)
Ru%. 2016 17 83 et 20.48% (12.41%-30.76%)
Ru%, 2017 17 72 —— 23.61% (14.40%-35.09%)
Ru%. 2018 18 81 — 22.22% (13.73%-32.83%)
Tian%, 2014-2015. 2018-2019 108 160 ; —— 67.50% (59.66%-74.68%)
Lok%, 2018-2019 25 65 — 38.46% (26.65%-51.36%)
Li%, 2013-2020 251 365 } - 68.77% (63.74%-73.48%)
BB E 3 33.42% (22.88%-44.87%)
Fit
Wang?. 1998-1999 11 23 — 47.83% (26.82%-69.41%)
Wang®. 2002-2004 23 50 —— 46.00% (31.81%-60.68%>
Wang?®. 2016-2017 2 27 : ———  81.48% (61.92%-93.70%)
HpkE, 2010-2011 64 213 . 30.05% (23.97%-36.89%)
Bl L R b 50.85% (29.00%-72.53%)
5
Sun’. 2000 6 58 —-— 10.34% (3.89%-21.17%
Sun’. 2005 24 100 —— 24.00% (16.02%-33.57%)
Sun’. 2009 44 135 . 32.50% (24.78%-41.19%)
JitE. 2009 40 381 - | 10.50% (7.61%-14,02%>
Jig, 2010 61 360 - 16.94% (13.22%-21.23%)
Jig. 2011 156 608 - 25.66% (22.23%-29.32%)
Jitk, 2012 242 1108 o 21.84% (19.44%-24.39%)
Su%, 2010-2012 3661 17731 o 20.65% (20.05%-21.25%)
Jit, 2013 589 3412 ° | 17.26% (16.01%-18.57%)
JitE. 2014 816 3818 . 21.37% (20.08%-22.71%)
Pan%. 2014 134 467 - 28.69% (24.63%-33.03%)
Jiang*, 2014-2015 28 190 - 14.74% (10.02%-20.59%)
Shao’. 2013-2016 565 2283 o 24.75% (22.99%-26.57%)
Wang?. 2018-2019 50 124 —— 40.32% (31.61%-49.51%)
Zhang®, 2018-2019 207 461 |- 44.90% (40.30%-49.57%)
Jiang®, 2017-2019 515 1533 . 33.50% (31.23%-36.02%)
Wang?, 2019-2020 347 1118 [3 31.09% (28.39%-33.90%)
Dait, 2017-2020 39 111 — 35.14% (26.31%-44.77%)
Zhang®%, 2011-2020 28629 94509 ) 30.29% (30.00%-30.59%)
Jiang’%, 2018-2021 900 2772 . 32.47% (30.73%-34.25%)
Liu%, 2022%7% 39 112 o 34.82% (26.07%-44.40%)
L R ¢ 25.76% (21.89%-29.84%)
e
Hu, 2023%% 29 104 —— 27.88% (19.54%-37.53%)
i)
Huang. 2017-2020 73 208 te 35.10% (28.62%-42.00%)
Li%, 2020 18 54 e 33.33% (21.09%-47.47%)
Han%, 2021-2022 28 88 —— 31.82% (22.29%-42.61%)
BB * 33.99% (29.13%-39.03%)
i)
JAl45, 2009 4 100 o+ 4.00% (1.10%-9.93%)
%, 2013 12 100 - | 12.00% (6.36%-20.02%)
S5, 2016-2018 135 351 . 38.46% (33.35%-43.77%)
Tang®. 2018-2020 48 153 --— 31.37% (24.12%-39.36%)
Yang’%, 2023%% 218 276 : - 78.99% (73.70%-83.64%)
LB R BB - 30.43% (7.88%-59.81%>
At
BB, 2016-2017 17 119 - 14.29% (8.55%-21.88%)
Xu%, 2018-2020 92 198 P 46.46% (39.26%-53.67%)
Yunt, 2020-2021 40 112 e 35.71% (26.88%-45.32%)
%, 2020-2022 829 1955 i e 42.40% (40.20%-44.63%)
Bl LR 2 34.19% (20.28%-49.65%)
hELEVIi 7 31.23% (26.62%-36.02%)

T T T I
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TRAN R 1 X TAJ 0 A 2R 24 17 10 A7 AE 22 57, AMXCHE X ]
M 2] 2 72 R e i 3%, MNZ X FZDIIZE R NIA &, ik
WAL SRR EH, pyloridGRIFEE LSS, NRIEH
pylorif ) R A AR BRI L T i R 2 RIREK
WE, SCHAEZHIXH, pyloriZ 56 VAT T S Z R 3
FERRE 5N, ASCE51RRe il ot 1t 58w AR BR 77
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SRERAEAT SR EIEIESE.

AL EHHuE 20175 R FIH KT EAH pylori
JRA I 25 ) 273845 B S50 B0 — B0 A FEL A
BEAT [ e Metad i, ITTBCATER ST 742 1)
H. pyloriT ZifE 5L, FERTHLX A2 F g AT TIRN . 3K
AN, Xt de 22 S5 w] e 5 A [ 3 X ) T AR 28 35 2%
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MR HHE AR MHZ5ZE (95%C1)

k114

Gao%:, 2000 1 54 —i 1.85% (0.05%-9.89%)
Gao%:, 2001 0 71 - E 0 (0-5.06%)

Gao%, 2002-2003 0] 27 '—:r 0 (0-12.77%)

Gao%:, 2004-2005 0 27 '_f‘ 0 (0-12.77%)

Gao%*, 2006-2007 [0} 80 - E 0 (0-4.51%)

Gao’. 2008 0 63 ! 0 (0-5.69%>

Gao%, 2009 0 52 et 0 (0-6.85%>

5% b, 2011-2012 18 243 7.41% (4.45%-11.45%)
Ru 2012 1 70 '—E 1.43% (0.04%-7.70%)
Ru’, 2013 1 74 et 1.35% (0.04%-7.30%)
Bai%, 2013 7 181 "E 3.87% (1.57%-7.81%)
Ru%, 2014 0 82 Lo E 0 (0-4.40%)

Ru%, 2015 1 77 et 1.30% (0.03%-7.02%)
Ru%, 2016 3 83 - 3.61% (0.75%-10.20%)
Ru%, 2017 3 72 et 4.17% (0.87%-11.70%)
Ru%, 2018 4 81 -'-E— 4.94% (1.36%-12.16%)
Tian%, 2014-2015. 2018-2019 24 160 + 15.00% (9.85%-21.49%)
Li%., 2013-2020 8 365 e 2.19% (0.95%-4.27%)
Gao%, 2022% % 27 358 .E 7.54% (5.03%-10.78%)
L1 LY b 1.86% (0.67%-3.64%)
Fit

Wang. 1998-1999 10 23 P 43.48% (23.19%-65.51%)
Wang?. 2002-2004 1 50 et 2.00% (0.05%-10.65%)
Hao®, 2004%% 0 30— 0 (0-11.57%)

Wang?, 2016-2017 7 27 —— 25.93% (11.11%-46.28%)
y ', 2010-2011 6 213 e 2.82% (1.04%-6.03%)
LR o 9.10% (0.24%-28.59%)
ExR

WuZ, 1998-1999 110 153 i —— 71.90% (64.07%-78.86%)
Sun’*:, 2000 0 58 '—E 0 (0-6.16%)

Sun%, 2005 0 100 - E 0 (0-3.62%)

Sun%., 2009 0 135 L 0 (0-2.70%)

Su%. 2010-2012 2 e 0.12% (0.08%-0.19%)
Zheng%:, 2008-2009 0 77 - : 0 (0-4.68%)

Jits. 2014 1 3818 @ | 0.03% (0-0.15%)

Pan%, 2014 0 467 e | 0 (0-0.79%)

Jiang®, 2014-2015 14 190 e 7.36% (4.09%-12.05%)
Shao’%, 2013-2016 36 2283 @) 1.58% (1.11%-2.18%)
Zhang?, 2018-2019 29 461 e 6.30% (4.25%-8.91%)
Jiang%, 2017-2019 42 1533 e 2.74% (1.98%-3.69%)
Wang%. 2019-2020 1 1116 ® | 0.09% (0-0.50%)

Dai%, 2017-2020 0 "1 - 0 (0-3.27%)

Zhang%, 2011-2020 195 94509 @ | 0.21% (0.18%-0.24%)
Jiang%, 2018-2021 25 2772 @ i 0.90% (0.58%-1.33%)
Liu%, 2022%% 0 112 - 0 (0-3.24%)

BB B » 1.95% (0.03%-6.75%)
teh

GIRI%, 2009-2010 2 156 e 14.10% (9.05%+20.57%)
FRa%, 2017-2019 60 460 ;0 13.04% (10.10%-16.47%)
Hu%, 2023%% 14 104 ':'.— 13.46% (7.56%-21.55%)
2] s 27 A 7Y : 13.33% (10.95%-15.91%)
£

Li%, 2020 10 54 —— 18.52% (9.25%-31.43%)
Huang®, 2017-2020 19 208 : - 57.21% (50.18%-64.03%)
B LR R il 37.15% (6.16%-76.10%)
A

ST, 2016-2018 49 351 - 13.96% (10.51%-18.03%)
Tang%. 2018-2020 24 153 e 15.69% (10.32%-22.43%)
Yang%. 2023%% 32 278 - 11.59% (8.07%-15.97%)
B s RN B () 13.42% (11.12%-15.91%)
iE .

J5 53 %%, 2016-2017 2 119 Lo 1.68% (0.20%-5.94%)
Xu%, 2018-2020 32 198 - 16.16% (11.32%-22.04%)
Yun%, 2020-2021 17 112 b 15.18% (9.10%-23.19%)
Hu%, 2020-2022 17 1955 @ | 0.87% (0.51%-1.39%)
B3R e & 6.48% (0.79%-17.08%)

o [5 AMXit 7 X 3.97% (1.96%-6.65%)

T T T T
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P Rt = AT E DL AN F 5%, BT RIGTT S5H.
pylonTi 2 F IR IR, Gt SR AT LT i) S AE I AN I
A G A T AT RS, FBOX AR R SR
SRS, WIREER R, pylornTit 2. T H ATV 2 &
I7 S A Rk X Y R B K 2 O s B AR R A,
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EFEIR, 5 PEAOXE RN SRS

34 HEE HAR A% (95%C1)

it

Gao%, 2006-2007 1 80 - 2.04% (0.03%-6.77%)
Gao’. 2008 0 63 - 0 (0-5.69%>

Gao’, 2009 1 52 - 1.92% (0.05%-10.26%)
Tian%, 2014-2015. 2018-2019 0 160 . 3 0 (0-2.28%>

Li%. 2013-2020 0 365 o ! 0 (0-1.01%>

Gao', 2022%# 66 324 L. 20.37% (16.12%-25.17%)
BEHLRR (3 1.48% (0-7.26%)

%1t

Wang?;, 1998-1999 3 23— 13.04% (2.78%-33.59%)
Wang?, 2002-2004 7 50 e 14.00% (5.82%-26.74%)
Hao®, 2004%% 2 30 e 6.67% (0.81%-22.07%)
Wang?s, 2016-2017 5 27 ——— 18.52% (6.30%-38.08% )
8 e KRR & 12.78% (7.62%-19.04%)
ek

Wu%, 1998-1999 90 153 58.82% (50.59%-66.71%)
Sun%;, 2000 0 58 -— 0 (0-6.16%)

Sun%;, 2005 1 100 C 0 1.00% (0.03%-5.45%)
Sun%:, 2009 0 135 . E 0 (0-2.70%)

Zheng’F, 2008-2009 0 e 0 (0-4.68%)

Zhang’, 2018-2019 5 461 o 1.10% (0.35%-2.51%)
Jiang®. 2017-2019 8 1533 ® 0.52% (0.23%-1.03%)
Wang%. 2019-2020 1 1116 0.09% (0-0.50%)

Dai%, 2017-2020 0 111 - 0 (0-3.27%)

Jiang®. 2018-2021 2 2772 @ 0.07% (0.01%-0.26%)
B B > 1.46% (0-8.02%)

tech

‘Yakoob%, 1996-1999 0 50 '—3 0 (0-7.11%)

FhEIRI%, 2009-2010 0 156 ! 0 (0-2.34%)

EfA%E, 2017-2019 180 460 0 - 39.13% (34.64%-43.76%)
Hu%, 2023%% 0 104 - 0 (0-3.48%)

BB B & 2.92% (0-23.52%)

i

Li%, 2020 7 54 —:*'— 12.96% (5.37%-24.90%)
Huang’§. 2017-2020 27 208 .- 12.98% (8.73%-18.32%)
I e AR ¢ 12.98% (9.19%-17.31%)
il

S5 EM%, 2016-2018 60 351 3" 17.09% (13.31%-21.45%)
Tang’. 2018-2020 0 153 e 0 (0-2.38%)

Yang’, 2023%% 13 276 L . 40.94% (35.08%-47.00%)
B RO E = 13.37% (0-48.44%)

[iEl4

Xu%:, 2018-2020 15 198 -* 7.58% (4.30%-12.19%)
Yun%, 2020-2021 [} 112 - 5.36% (1.99%-11.30%)
Hu%, 2020-2022 5 1955 ® ! 0.26% (0.08%-0.60%)
BAATLRCR: 58 [ 3 3.32% (0.17%-10.21%)
S ETETRHZ ; 4.01% (1.36%-7.96%)

02 04 06 08 1
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5 =ESMXORENZER.

WRBR T, T —2RAyT 7 I PR Ak T K
Phlk, NIREH pyloriB 7 s, SURIGREE AR,
pylorisy T iR A SR FI AR VA 7 2, I PRt
P27 TS R, 38 S 2R 51 LA £ % S 25 1
PRI

AR — L JFIRME: ()W NTF L ARSI T
F9E, DRGSR 5 S23d B8 . 15 LS A 6O 0, ()% HBIX
S 16 B 2L 437 o 5 A PRI S R, A TN v B 5
RS PER. BERIREL. IR AR, R R R
FRAESE AR R A 55, (i T AT AR
HLAFZ 0 Fe AR AR B, 3 AT HE— 25 W 44T
QYEBA I FUREA RN, SEMT TE s eI (A
B R B b A E 0, HETAH A RIEI
HbIX FF PR FURCRA Z, Soh BF FC 45 RIS K.

1E H BIH, pylori 2515500407208, B
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R B VLR CHEREE M, B A — 2007 AT
ZIORK LAFR SARYA 7 R RS, (HZHI T A5, &
57 PAKFEE R R, o EAE IR R A SR A5 10
NI AR S R RAMAEIRTTC. B AT E PR A
XH. pylorilEGLI 28K IR &30 13697 75 %, (BAA
iy X TR 2515 LA S AR ], 4 s Rl — 250 it ia 97 77
SR Z A OIE, S T ARYAYT AL Rtk R xR E
5 DX 0 A FR T 24515 V0L A6 FH 48— PR i 24k 7 92
FIWTARAEEAT RFEA AT A 2, TR 1
B ESEHIH, pyloriTs 252, SR JEHRHE 25 H i 24175 150 i)
E A EXHERI AT VST 5 &, 1RFHRIG T RT3k

4 E
25 TR, H pylonTi 25 7% ik s K, HIEZE
Fhash, 22 B2 KR T B B0 S S 5] I R 2 A 245,
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FEIR, 55 PEAOMXE IR EWERROVEZE DT

ik HHE AR 25 (95%C1)
14
Gao%, 2000 21 54 e ! 38.89% (25.92%-53.12%)
Gao%, 2001 26 71 —— 36.62% (25.50%-48.90%)
Gao%, 2002-2003 16 27 —_— 59.26% (38.80%-77.61%)
Gao%, 2004-2005 20 27 —F—  74.07% (53.72%-88.89%)
Gao%, 2006-2007 65 80 3—'— 81.25% (70.97%-89.11%)
Gao%, 2008 50 63 e 79.37% (67.30%-88.53%)
Gao’, 2009 41 52 —;—'— 78.85% (65.30%-88.94%)
4%, 2011-2012 183 243 :Lf 75.31% (69.39%-80.60%)
Ru%, 2012 43 70 —— 61.43% (49.03%-72.83%)
Ru%, 2013 44 74 —— 59.46% (47.41%-70.73%)
Bai%, 2013 111 181 —'—i 61.33% (53.82%-68.46%)
Ru%, 2014 65 82 ':—'— 79.27% (68.89%-87.43%)
Ru%, 2015 53 77 — 68.83% (57.26%-78.91%)
Ru%, 2016 71 83 | —e—  85.54% (76.11%-92.30%)
Ru%, 2017 66 72 | —e 91.67% (82.74%-96.88%)
Ru%, 2018 72 81 i —*—  88.89% (79.95%-94.79%)
Tian%, 2014-2015. 2018-2019 154 160 |+ 96.25% (92.02%-98.61%)
Gong®, 2013-2019 o7 138 —— 70.29% (61.92%-77.76%)
Li%. 2013-2020 283 365 o—  77.53% (72.90%-81.71%)
LR B 3 73.40% (65.69%-80.45%)
Fi
Wang?%, 1998-1999 20 23 +——— 86.96% (66.41%-97.22%)
Wang®%. 2002-2004 33 50 — 66.00% (51.23%-78.80%)
Hao%. 2004%% 12 30 — 40.00% (22.66%-59.40%)
Wang®§. 2016-2017 25 27 | ——— 92.50% (75.71%-99.09%)
Gong%, 2013-2019 21 25 ——e—  84.00% (63.92%-95.46%)
HERERE S, 2010-2011 11 213 - 52.11% (45.18%-58.99%)
B 57 P 7151% (53.09%-86.82%)
ER
Wu%. 1998-1999 119 153 e 77.78% (70.36%-84.09%)
Sun%, 2000 28 58 — 48.28% (34.95%-61.78%)
Sun%, 2005 49 100 — 49.00% (38.86%-59.20%)
Sun%, 2009 57 135 —— 42.22% (33.78%-51.02%)
Zheng%, 2008-2009 32 77 —— 41.56% (30.43%-53.36%)
Ji%, 2009 381 381 : © 100% (99.04%-100%)
Ji%, 2010 344 360 | e 9556% (92.88%-97.44%)
Ji%, 2011 566 608 | ® 93.09% (90.78%-94.98%)
Jigh, 2012 1069 1108 | ® 96.48% (95.22%-97.49%)
Su%, 2010-2012 16908 17731 | @ 95.36% (95.04%-95.66%)
Ji%, 2013 3216 3412 | ® 94.26% (93.42%-95.01%)
Jih, 2014 3675 3818 | ® 96.25% (95.60%-96.83%)
Pan¥, 2014 452 467 i ® 96.79% (94.76%-98.19%)
Jiang%, 2014-2015 115 190 —— 60.53% (53.19%-67.53%)
Wang?, 2018-2019 99 124 i—e—  79.84% (71.69%-86.51%)
Zhang%, 2018-2019 179 461 - : 38.83% (34.36%-43.45%)
Jiang%, 2017-2019 1238 1533 E L] 80.76% (78.69%-82.70%)
Gong®. 2013-2019 56 76 —+—  73.68% (62.32%-83.13%)
Wang?, 2019-2020 892 1116 e 79.93% (77.46%-82.24%)
Dai%, 2017-2020 100 111 | —e 90.09% (82.96%-94.95%)
Zhang%, 2011-2020 88567 94509 | @ 93.72% (93.56%-93.87%)
Jiang%, 2018-2021 1932 2772 ’ 69.70% (87.95%-71.40%)
Liu, 2022%:% 73 112 — 65.18% (55.60%-73.93%)
B HL R 7 @ 80.40% (71.15%-88.22%)
feeh
Yakoob%, 1996-1999 25 50 — 50.00% (35.53%-64.47%)
F8IRI%, 2009-2010 102 156 . 65.38% (57.36%-72.81%)
Eir%, 2017-2019 200 460 - 43.48% (38.89%-48.15%)
Gong%#. 2013-2019 35 38 | —e— 92.11% (78.62%-98.34%)
Hu%, 2023%% 64 104 —— 61.54% (51.49%-70.91%)
BB - 63.34% (45.02%-79.86%)
)
Gong%. 2013-2019 55 76 —e—  72.37% (60.91%-82.01%)
Huang?., 2017-2020 82 208 - 39.42% (32.74%-46.42%)
Li%, 2020 42 54 ———  77.78% (64.40%-87.96%)
BHLRCR -l  6333% (38.78%-84.66%)
w ‘
RIS, 2016-2018 240 351 - 68.38% (63.23%-73.21%)
Gong?. 2013-2019 50 67 —e—  74.63% (62.51%-84.47%)
Tang%. 2018-2020 132 153 | e 86.27% (79.79%-91.30%)
Yang%, 2023%% 222 276 e 80.43% (75.26%-84.95%)
BEHL R @  77.75% (69.36%-85.13%)
i
Figi%, 2016-2017 34 119 —— i 28.57% (20.67%-37.57%)
Gong%, 2013-2019 69 86 5—0— 80.23% (70.25%-88.04%)
Xu%. 2018-2020 170 198 | -=  85.86% (80.21%-90.39%)
Yun®, 2020-2021 93 112 I —e—  83.04% (74.78%-89.47%)
Hu%, 2020-2022 1841 1955 | @ 94.17% (93.04%-95.17%)
BHL R -l 76.77% (52.57%-94.06%)
FEMNZFE ' 75.30% (70.31%-79.97%)
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EFEIR, 5 PEAOXE RN SRS

s HWHER HEAE 255 (95%C1)

=14

B, 20112012 21 243 e 8.64% (5.43%-12.91%)
*Ex

Sun%:, 2000 0 58 é— 0 (0-6.16%)

Sun%E, 2005 0 100 +' 0 (0-3.62%)

Su%, 2006k % 4 46 i—'— 8.70% (2.42%-20.79%)
Sun%:, 2009 0 135 f 0 (0-2.70%)

Ji%, 2009 1 IR 0.26% (0-1.45%)

Ji%, 2010 0 60 @ 0 (0-1.02%)

Jik, 2011 0 608 @ 0 (0-0.60%)

Jisk, 2012 0 1108 @ 0 (0-0.33%)

Su%, 20102012 21 17731 @ 0.12% (0.07%-0.18%)
Ji%, 2013 0 3412 @ 0 (0-0.11%)

Ji%, 2014 0 3818 @ 0 (0-0.10%)

Pan’, 2014 0 467 @ 0 (0-0.79%)

Jiang%, 2014-2015 11 190 i" 5.78% (2.93%-10.12%)
Shao%, 2013-2016 34 2283 .b 1.49% (1.03%-2.07%)
Jiang%#, 2017-2019 14 1533 .‘ 0.91% (0.50%-1.53%)
Wang%§, 2019-2020 6 1116 f 0.54% (0.20%-1.17%)
Dai%, 2017-2020 0 111 - 0 (0-3.27%)

Jiang%, 2018-2021 8 2772 6 0.29% (0.12%-0.57%)
BEALR N AR R 0.24% (0.03%-0.65%)
o |

Hu%, 2023%#% 0 104 L d 0 (0-3.48%)

PhEINI%E, 2009-2010 11 156 i’- 7.05% (3.57%-12.27%)
BHL AR > 1.83% (0-15.11%)
“m

Huang’, 2017-2020 23 208 - 11.05% (7.14%-16.13%)
[if:3]

Tang%:, 2018-2020 1 153 . 0.65% (0.02%-3.59%)
[iE4

Hu%, 20202022 1 1955 @ 0.05% (0-0.28%)

o [FZDiit 0.64% (0.13%-1.53%)

02 04 06 08 1
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7 =ESMXKEERTEZER.

EAFIMIX A, pylorii 251 AS—F, DRI e &5
PRI VEAR R T .

NERR

IREE

Hh [ i | TR AT B (Helicobacter pylori, H. pylori)iit %) H &
FEE, HERT pyloriifyT REATIR AR MR R
%, IR R 2 PRI AR K P SR 2 57

AFIMIX A, pyloriT 215 AN TE 4 AHIR], SR [FIFE AR
FRTT SERZ B, H RS =) [ & XA, pyloriit
ZE L RS TR R A, A, pylori 2 HbIE
[ 22 AT A B .

LB AL
i MetadM it h B S B X EL pylorsTit 2515 AT 255
i

LI T
o} ] A AN P AT SCRRAR R, A TR SCRRAN N Je HE A
TEGINSCHR, 15 IR F3E T Meta 20 AT
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rp [ B M (metronidazole, MNZ)Ti 24 5 5 i, oo b5 2
(clarithromycin, CLA)FI/A 46 30 B (levofloxacin, LEV)
2., Bl 5 ik (amoxicilling AMX). PUFFZ (tetracycline,
TET)FIRIR AR (furazolidone, FZD)IR 24 5B, 4xE A
[F1] 1 X [ 24 26 A7 AE — 8 22 e, (K 2 BN [R]HERS 22 71
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Abstract
ESWH: HRLRETERRSES, No. 20JR5RA148. BACKGROUND

ERMAE: SR SIGHET RS, logmaey | nen submucosal lesions of the gastric wall are too small
to. BEREAIT BIVIiRtR e SBRIRIEAL BIRPsntf  or protrude outside the gastric lumen, they are not easily
KoM TEBKFT LRI SisntTBkae. SHRmM MEXSIF detected by gastroscopy and may be missed.

ERRiHTHS. SIAE.

TAAER: S5, (TEIT, 730000, ERE MRS Rmseue, ~— CASE SUMMARY
Hita ARERBEESR. 2xhght@163.com In this case, gastroscopy showed an elevated submucosal

WRBESE: 2023 12-04 mass in the gastric fundus, and computed tomography

BOE: 2023-12-20 examination suggested that the elevated submucosal
£20H8: 2024-01-11 mass was a gastric fundus mesenchymal tumor with
THRHIRE: 2024-01-28 hemorrhage. The patient underwent gastrointestinal filling

ultrasonography to localize and diagnose this tumor before
the operation, and the size, internal echogenicity, and location

Gastrointestinal filling of the fundus mesenchymal tumor were clarified. Another

ultrasonography for complementary solid nodule with a size of 5 mmx 6 mm was detected at the
diagnosis of microscopic submucosal yertical portion of the gastric body on the side of the lesser
space-occupying lesions in the curvature. The patient underwent gastric resection of the
stomach: A case report lesions to confirm the diagnoses for the two lesions.
Ming-Yue Ly, Xin-Hua Zhang CONCLUS/ION

Postoperative pathology and immunohistochemistry
Ming-Yue Lv, Xin-Hua Zhang, Department of Ultrasound confirmed a medium-risk gastric mesenchymal tumor
Medicine, Gansu University of Chinese Medicine, Gansu Provincial in the fundus and a gastric smooth muscle tumor in the

People’s Hospital, Lanzhou 730000, Gansu Province, China. lateral vertical port‘ion of the lesser curvature of the gastric

Supported by: Natural Science Foundation of Gansu Provincial body. Gastrointestinal filling ultrasonography played
Science and Technology Department, No. 20JR5RA148. a complementary role in detecting small submucosal

. _ i . space-occupying lesions in the gastric body that were not
Corresponding author: Xin-Hua Zhang, Chief Physician, di db . . Th . .
Department of Ultrasound Medicine, Gansu Provincial People’s iagnosed by previous examinations. Thus, gastrointestinal
Hospital, No. 204 Donggang West Road, Chengguan District, Lanzhou filling ultrasonography is a complementary imaging tool
730000, Gansu Province, China. zxhght@163.com for gastric diseases because of its simplicity, rapidity, and
Received: 2023-12-04 accuracy in detecting small submucosal lesions and lesions
Revised: 2023-12-20 protruding out of the lumen.
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B, BT MELNAG F-FRIG. AL S
¥HE LAME R T AR AL E R T H RS
BETF g BAL MR, Z RS AT H A5 T 9%
TR RSN R ek, B L AR B A AR AL
P TAEA B kIR B RS EAME S F B
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1 FRBIET

1.1 £iF BIEEAE R, BE=K.

1.2 Im sk B, 564, R EAEFBANIE 10 d, £ R 0E3 dAPBE.
BT SRR e BB i ()@Y B %
PEBERS; (2) B IR AR BT TR, 45 T 0PREALEE S,
YR FREEBEE— AT, B R — AR
WIS A\ Be e, I, R T, e iR
IRAE, PRAIL, TCPREL PRI, A 34 5 AL BH S 14 K.

1.3 iR PR MMERORG — M, AmilE. 2800
PRI, BEAE 0 S A5 18k 2, 8095 33 P T 4 BE A A s o
ToBEAEAM 525 JoRRAE TR 5L, JoRE R 5 JoRE R
sk TR e Rh sEANTE

1.4 M Fe Rkt HETIREE, INKHIAMBE (L,
TNEE X R B S0, P ORI AN 27 ot SO P e s )%
SH. PR, SRR A B AL P B R AR SE.

1.5 &K T: 36.6 'C P: 74k/73 R: 191k/4r BP: 125/82
mmHg. 42 FETX MR, MR, T, Jo i A s Bk 2
VLB Tk, A Sl S B, IR A, B ARk K. HPi2
W FAE, Bt B, XU XTERE. Wriz: g
HIEH, oAU KR R R TEK .

1.6 £ EHE ()M M: S ITHH[RBC]:
3.27X10%/L; AL E[WBC): 5.0X10°/L; M4 A:
99.0 g/L; I /IMRGHEL[PLT]: 169X 10°/L; Q)EMLEE: &
HH:67.90 g/L; A H: 44.90 g/L; HJHL K 12.80 pmol/
L; HEARZER: 3.30 umol/L; A A H4&IE: 54.00 U/L; 4%
FIE I 39.00 U/L; A2t 4% k. 35.50 U/L; Bl ik
P Tif: 37.00 U/L; bR 2 4.41 mmol/L; HILLEF: 64.00 umol/L;
HI %I HE: 7.22 mmol/L; Q)R 4 1(5): FRREEH: 2.36 ng/
mL; JEEHTIE: 2.89 ng/mL; MR F(125): 6.9 U/mL; BEk
HE(19-9): 2.02 U/mL; 5 S5 HE)E 1 40.1 ng/mL; (4)3&(F
RS B (I ARE): T I B (5)13CHEA a8 FHE:.

1.7 % 5HuE& Bt EYLEE A (computed
tomography, CT)*V-43 L CTHG A B S A&l ). &
AR B I 771500 mLJE FFAR, B ot ]
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1 CTHIE. A: CTHHL §isk: BIRHIEFVE; B: CTHSESh
BHR. ik BIRCHSAITTR; C: CTHERATR IR, ¥k, BeHya]
J5TRE. CT: HL 1L LR Z .

IR AE I, B s e R, B ONES
1E%, BIEA W A/NZI31 mm X 27 mm{& a5y, 755
RS TFEETE 14 em, WIEFARE], o] WARHMTRE 5,
I RIR T EANUZ, ™ B s A, SR nT L —~ K
/N2 mm X 8 mm % UIRE, 3R UL R P BE ] 5 P
T3 5 AN 0 T S B IR L — K06 mm X S mm
IR A L5, AR5 —3, AL ACIR IS, ikt

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

90

KIETEANVZ. B sl s iidn: 5K
(EIEI R i st T B, 1 AN 0 AR e P 4571
(B12). Fbe B A B R, BRI T EEE A
YI(1E3); T2 4a kB R CL; + e R .

3873
SRR R R BT B BB S B I R DI AR, FRETT
IS 1 s A DT AR

BRI E IR I TR, AT BRI T B
JERZAIE T AL ). BE S CT V4 S s i 1 B
AR A R TR, TEIG IR FSy T iId AR, RS EnAT I,
AL A 5 RIS FH 2R 7 T B3 R R B /NS 2
ELHR A (F4). ERBEARATT 15 7 70 4k P G e A B AN
B 1 B BB R A kL, [FIRE R B AN 25 ) 2 5
SFR N —K/NZ16 mmX 5 mmSEPEIE L. %45 AR IS
Bt T IR, 5 PRI IR R AT REA A2 T 56
VIBRiZ it (&5).

4 SRS

JREIZWT: (B DRI A e, (R, 2550
PRI e b = g g5 5L B i 1a) 5UR (e, s
K7 em X3 emX 1.3 em A% 73 %4: <10/50 HPF(8/50 HPF).
FERFRRE /2 WL, AHERS SRR VAT, f(B Ak
ANEDEYE, K2 emX 1 emX 04 cm, 45&HE4H AL
SR NIV, ZEEE KRR R E A
BB R A 5, R RS RBIT IEE, K
W EWIRE DT E R S ANCE AN ) A e A 2
LI I R, FARYIBRRI .

51118

1 Ji73E [71] J5 /% (gastrointestinal stromal tumor, GIST)/& 1t
RGP 5w UL RN R, iR T IR R ()
JG )R s 21K 1) J5 4 B I8 ) D v 40, A B RN
RIRBONHE WY, CD117. CD34XDOG-17£ 5 18] 4
RPE R, 2B fabr ARG BT 15 [R5
LT VRIS e . B i e, WRAET B
JEREAT A B B 2 AT RE, IR 1 DL B 0%
82, 1 H A 50%-70%", /INE] IR K 2 AR A B,
ARG, — MG RIEARRER, AR, HETF
ARERL R A IR Gn e A T B W s A B K 2 R
MR, BER BT AL Y, Tk A T i e ok
TR MR AL sl ] B 2% ) FR Rk, 3 B
Rl ARG i, B R kbR gl . b . BT
A GISTHIA AR GE, RLGISTHR AW, ¥4
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4 BRNE ik B NG SR
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R IR N A

6 5

AT, 8P 7 B I3 E A ARG 2 R B A, e
& B Il G RN, RERS A BhIE R RO 5, Xk
BT TE o o, R G H U AR A B B I E N S
PR ARSI, RIS B RS, TR A
TER—FE LB SE WA RO %, Bradk By K.
EHATETE S L T AIE AL R S SRR
RIEFHTERISN, EH T N B sl . 6
TIEREV . KB A I B 4%, TG 2 H AT AR IR
Iz R B2 4 0F, JEHIHFEZ AR S5 ANBENT 52 5
Bikwd. . JLEEURT B RREr EE Rt T —
Tl 280 (5 DR 1 A e 1 T B, 120U A S min-
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Abstract

BACKGROUND

Duodenal-type follicular lymphoma (D-FL) is very rare in
clinical practice. Since its clinical manifestations are similar to
those of intestinal inflammation or polyps, D-FL is prone to
misdiagnosis or missed diagnosis.

CASE SUMMARY
Inexperienced clinical physicians are prone to misdiagnosing
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D-FL as polyps or inflammation, and it should be distin-
guished from intense follicular hyperplasia and lymphoma
with follicular structure. Immunohistochemistry (IHC) and
molecular techniques are required for its clear diagnosis.

CONCLUSION

D-FL mainly occurs in the descending part of the duodenum,
but it can also affect the distal small intestine. Endoscopically,
the mucosa shows polyp-like proliferation. IHC staining
shows that the tumor cells are positive for CD20, CD79a,
CD10, Bcl-6, and Bcl-2, and CD21 labeled follcular dendritic
cells show a characteristic “duodenal pattern”. BCL2/t(14;18)
fusion is often present. D-FL has a good prognosis, and its
prognosis needs follow-up observation.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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+ =38 A JE A 2% (duodenal-type follicular
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B BEBELIN IG5 /S B R AEE
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D-FLEZX T+ =38 53R, 124 7T 48 R Bz 35 /)
W, WAL T R ILA 8 AR, R T DN 5L B
HERFENE T BT IS5tk g e 45 AR,
IS Ak e At e, RIL 2 . &
JELLLAFCD20. CD790. CDI0. Bcl-6%Bcl-23
Fy FabE, CD21 3 & JLIE 78 Sk iamt =2 Wk 33, 578,
H IR R M IR, JRAL 95 % K B w4 EIGH:
BCL2/t(14;18) 3 F & 4~; D-FL % & K38 5-FUs 1 oL
BAF, RIS A AR5 LR,
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FEEIR: + =380 SRR EIE; e KR

ZOIRE: + =3 AR AR KEH(duodenal-type
follicular lymphoma, D-FL)3E % & W, £&4 T+ =45H
B3R, ek B 5 BRI M SR 8 P AR, B 5 1S Rk
%, D-FLA B4 09 16 R 2R . S R AR 45 4E, AT
A NE R IR B AR, BB 6T BTG HAT AT, AR
5 e IR B 2 B )7 2 i% g g IR,
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+ AR A PR LM LR (duodenal-type follicular
lymphoma, D-FL);& k(i i ZH 23 9 WHO(2017%) 73
K I —Fh, TORFLE— R R R, JE5 5
DM AR B R T AR R R, (H R AT A R A
N, TS S EEIENS P 5 RE BE AR, 25 5 T2 8k
w2, MR BID-FL, 456 SCHRE 21X A 11 AR 7
HRRE. %2 WT . R9T KIS TRV, BTERS
5 A 2 7 8 2 D S 257 R,

1 FRBIES T

1.1 23F TAE VR, B SRk

1.2 FA L AR

1.3 BLiz & BEAMAE, TOIRER. MRS WM. JEAKSE,
TN 2 S Y s, oM. TR AL,
SE SR R TR, FLE TR R AN

14 MAE ATk WAFAFRN, TA, HIAEX
Fefusk, TNBERPI . A, B L, AR
ANRIELF s, SR E, SCRFC, JEREATE, THIASK
JEE AL .
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1.5 B4k KEIEH, BIFRUIT, B

1.6 £HEHE MEN. . B, HERE, o
2T (HbsAg) B .

1.7 ¥ F4hs BN EIK. WREETREE i, H 3
FHIEAEDERE 78 1M, A HCEBERE AL 4RI Eki AR L
[ e 1=7177] % S /e 2 - e VAR RS R = S SN A ) =
i, T H IR BE(E D).

2 DM
(Gt =7 7115 2 H(STIY e KA iy it =i 77BA b3 oy N o

35873
RAAEMIBYT.

4 FBERFAKES
GEFATIER G RE VI EE, T2WifE1 moy 3 mo. 6
mo. 9 moffiii, FFH RLATATIAST, T K IT.

5 111e

5.1 I RAFAE fEAbSEP 2 Hiut T, D-FLIER#H4E
WEAE22%-81%, RIRTCIA ST 25 5, I R B & TE I
AR BN A FERF S B AR, R R DR
ARG B R PR EANR B NIRRT kT
R =117y S 5 et =117711% 3 N O T S o3
R B Z R AT EUR AR AS, B E IR, HON
TE1 mm-5 mm [A], AU R, o0 BT rEh
JE— TR, ASCUE) B, BYE, 528, i F Ak
R R (A R T = O 1=1177] o A Kl S
WA ZASBE KR LD 251 FE B A RERE D, 203 9111 IR
FEAE 5 BEAEHRIE I B AL

5.2 JRILAFAE D-FLIR L SUE H B R N A1/e 2
JERZR, K Itk R DR S5 K, P R rh oY
K, BRZ ARG X . AR AR, RILES IR, diis
—, VB E B X AR VR (E2A); MR T e
T H 4R RS /N A A i, JLT AR DL E AR 8
TELEE IR ELJRT (1) 20 9 AL 6 L TR R T R LR, R LR
S B AN B A B 0 40 1 (B2 B), MR M i Rk
CD20. CD79a. Bcl-6, i JF £ ABcl-2HICD10, CD5.
CD43. Cyclin-DI13JAFKIA, CD21 7R H 9 X ek 55 (]
3), JEI AR 5 2 PR FE Se E I g 1 D i 2 Ak, IX A B
RUD-FLIGFR I, 11020 S 7RI Y6 P bR B3 T g 9 v A
T4 Af T HEAN YN Ki-673 58 18 BURAK. A STk
HIE"ED-FLA ARG/ N A 5+ e sk E,
SHYENE, TR “REEHE” ; £170%-
80%1Z Wi ND-FLIFEA AR AAFAE “HREEME” , A3
IBIREIL “REEE” MG, i HIRE, FRATHEN
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1 T TEBERBIEREBASEN.

A

2 T+ EBEEBEEHEBARSRAISHE A x 50; B: x 200).
AR UL B: & 58 U,

AR SRR KA R R B O ) A B A K
1A KD-FLA> T i HIZ TG 2, D-FLI 4> 15
[RI 2RI M A LTI B8 K 28 L PR i 0 1k bk L 2
B, 80%LA_ED-FLIE#EL(14;18)(q32; q21) i, S5UGH:
BCL2f G A G35 5 6 S5 A ASTFAG I i i Igg 2H. 21
fFIGH: BCL2f & /t(14;18) 3L K at & (B4), &gtk
WRELIR IR 5312 R AL

5.3 %050 BT D-FLA ST, HAEAIZWIU N E
L (1)FE SR S8R s B PR AR HEAR B JEI S N M3 A=

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

95

SR, + SRR SR BIRERRIEDHT

500 pixel
——

DOI: 10.11569/wcjd.v32.i1.93 Copyright ©The Author(s) 2024.

B 3 021+ ERHENREIEHERBRARPEVRHEIEIBIERE
(GeRLBLRUS x 50).
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B 4 +EBRRBIEREBELRSORMANRER.

(IR ELJE VR AN R B A B BRI 8, S8R/ INANEE, T
&R, ARPORIHERYE, BIAHXARRX, 3+ H
Al WG MATE R “ B as” B, BB LEX.

A X SEIRIA X, fREE T 58 B FD CIMZ5 44, B8
AR HLCDI10 & BCL-6BH, BCL-2MME, ki67m#kik;
CD21 o~k H 52 ¥EIFDCM, JEIGH: BCL2EE Al
£r; TD-FLEPEIEFE R TotPE. Tom X, A —E
(1) RO 4H BAE /N bR A A4 1, CD21 2 7RFDCI 234
R R GRAE i BV AN, AR O BCL-2 4 FHPE, ki67
XY, QR et e 2 e+ 6 /4
PEFLHE A 4 5 2 RIRELE IR, 5 BoR o E M
A%, CD21 R /R4 ¥ 5 B2 IR 8V 58 W5 1 D-F L A%
BJRIR, 2 ARk el S A, CD21E/RFDC
W SR B TGRS (3) B4 Mtk R A
Rt B mEREE RN Z KRR, 5t FRIZIHE
WERETR, REFRE AR, ARk
KGR, AR R AR RN E AR, R PR, 4
AL FITECDS K Cyclin D1, Ki67H 3Rk, kKK &
HGE, MD-FLAF R PEFRIABCL-2, A3k Cyclin D1+
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CD5 X SOX-11; (4)FHMEAH S B ZH LG5 S L 2 X bk
JEMALTHEIE): MALT# EIEAE B b/ N S I,
LIRS R AR R VAN, B AZ T IS AS RN £ )
ML, HOdniEREAN . AL AR BA R 2
A AN 2 H O BE 2 /428 BEAR B ZH 1, Kappas
Lambdan] {775 52 8 FR i 1%, 44512 CD10 &
BCL-634 B 1%:; MiD-FLHCD10 2 BCL-6351BH 4.

5.4 %97 R FUE HET, MD-FLIHRAAEIRIT i Zik Ak
A AR, FR T AE E AN S D-F LI 1 1 16 97 R
&, REZEEAERE “watch-and-wait” 7%, #%
“watch-and-wait” 77 ZMEH HIRHHEIR. faess
500, I HIRMG AT TS, D-FLIOA He JLMGTT
R, A R R T BUT S, (HEEEAE
N AE T H I 3 e (A T B U7 W%, B0 FELGE
FR RO IETT 7k, #5 B HIBEEIR O #. #5
T PREEER) TR ZE AR E L. T BUTER
J7. A BFEEVIEE, HErERE SO R, HBEH
Rk bE T M52,

6 &1L

B2, D-FLJE T M IR AR L, ImPR S,
D-FL 8 TG I PRREIR, A0 2 AT RERLAIRAY, B
NATHE R BRI 4 o, HA IS Wi T3 2 ok i
K, PR R B R 4 02 5 | RS EE A, 38 iR 12 S
25 FERAES T AR, B RRRIIG AR ER
ik, TG, HUIEDEAT . AR B R AT A
JE WA — .

7 &t
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