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Abstract

Acute pancreatitis (AP) is one of the most common acute
abdominal conditions in clinical practice, with increasing
incidence and substantial healthcare burden. In recent years,
substantial research with high-throughput sequencing
technologies has revealed the imbalance between beneficial
and pathogenic microbiomes as well as their metabolites
during the clinical course of AP. Furthermore, disruption
of the intestinal barrier and microbial translocation have
been identified as important factors exacerbating systemic
inflammatory response and subsequent infectious
complications in AP. Maintaining a stable gastrointestinal
microecology in patients may help prevent gut-derived
infection and attenuate the “second hit” of inflammation
induced by AP, thereby improving patient outcomes. This
article provides a systematic review of the role of intestinal
microbiota and microbial metabolites in the progression of
AP, as well as potential therapeutic strategies, in order to offer
insights into the understanding of AP pathogenesis and the
identification of novel therapeutic targets.
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ik 2

S IE AR X (acute pancreatitis, AP)A& & AR5 # 69 &
MEZ—, LR REERFI G, LESFEARRT
RILE R4, BF R A FHiE 0 FHE ARG,
KEFREIE R TAPRAL Y 5 4 B A 5 BRH A
H AR =W KA, 5 B iE Fr kAo | BEAS AL T
APA G KI5 B & Fo o Bl R M Z R 09 T2 )R
B, B S A ST, THA M TREAPY
B RERL  “ ZRITH" |, Ak E & FM
J& . ARSI R A BCA BERT  EAPIRAR
BIVE R AR L8 97 RO BEAT T AW, A 2 AR
NI [ AP SR AL o T3 A7 09 04 7 Fe EARAE RS
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AVERIRE & (acute pancreatitis, AP)Z M AMEHE L&
JEIE, HORARAEAE B B, £920%-30% ) 875 12 Jig
bR BN R ) S SR AE I R R 7% (acute necrotizing
pancreatitis, ANP), ‘& {:Ff 45 mAt T 5(13%-35%)". AP
& I BOW I 0 EE 32 B0 R4 By M R E e B4R S AR
M2 2B DRERAS LR AL, 105 BRI e — RR G
HRAE. i SRR SR TE A SR AL Rk
1 RN B T e O 3 B 1 R R RS A R AP 1 12
JE RN, fiE Ak 5 AR K AH AR 3 n T
APHLSI R FE RN 2. — D7 1, @ N . 4b
G U5 Th RS i B R AL R A I E AR Y, B A
AP S 25 A 35098 B (i B AN P 3K 18 i ) B Ao S
ARUH 7= 4 5% T R M) S0 R 4 B 2 - JE S Y,
I, WK T A A AT APV TE TR YT SR, Tk
RS RN, SR 718 PR A U 5 AP BEATL ) 2 TR
BRI K RAIFAAEFNL, DIWKE MRS A IR — &R
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FETT (AR FERE B AR E TG A
AT R R EIRARIBT T, A SO B A A4
APJRFE A AIE FIPLRIEATERA, B R OQE R R AN
He T B UE S IR YT 5K,

1 APEZHIDEEEFNE
H AT O A KE R APE S AR R R B R 2+
PERFACFI B R S5 0. Sh)SEB R AP G 1 wk-2
wk A HE L TE 8 1 G 0, A 3 Sk A B0 B R N B
NI, MG SO IR BN 4 B S S R, Lie®
I — I BE AL BRI 75 37 A P AR L5 S 3 41 J& i 41
PDNAG ! 2 551568.8%, T WLHIFS AL 4 (45 57536
B B A ER B 8. Tan5E i PCRAR A B S FL bk
ORI AP o3 R B v S 25 1 B R i e,
FEAFF R . B BREE 8 = S, DA S SUBOR  F A 57
I 8 3= P AR, I HoiE 2% 1 0% 17K~ 5 48
41 % (interleukin, IL)-6F1 Y8R FE A Fa(tumor necrosis
factor-o, TNF-o0)7K~F 2 IEAHIE. Zhu5 M@ it 16S rDNAKE
DRI 2 A A PS8 () TR 22 R 5 i Bkt B2 AE AN [
RZUIIFAERE RN 7RI 1KF I, APEFH 7iE
AR TE AR I T ) T, JERE AR A T T T
R, FEIR/KF b, - B0 BRI AT & AH
X = BESE N, T SUBCRT BE A B IR B 8 = BRI Yu
PV SR P 2 R 20 0 A T B AR A, F 7E SR RA PR
HITEREEREE . BRI A o R T R S, T
5 5% g W7 2 (short chain fatty acids, SCFAs)Z g 14 1 (U
A1 55 IR &) 2 3 8D, TS il % Thse Az ot
W ThERERS, [k E R FE AL

FEAPIRFE AR, [ I8 B RS M) B AR IR 5 5295 1 7™ FE
FEEEAZR. W78 B fE Y AP(mild acute pancreatitis,
MAP). HHEMAP(moderately severe acute pancreatitis,
MSAP)F1 5 I AP(severe acute pancreatitis, SAP) & # [ EL
WA, AT B R AT -5 5L B A 3K TR 23 )
AT R, IR E S KR AEAPR R T RIS 18
TEAE AU i 1R A BEA PR RS AL fig i
R A2, RINS APALJEBEAAT B [ I (Firmicutes/
Bacteroidetes, F/B)lWATERAL 5 T /572 hiB 2 T, 1M
MAPZHF/BLUAE 550 HRZHAH LU 2 25 BRAR, S0 it e
FA T DA A AP B FE P (VT (8 TR bR Zhu )
R R iR AP, SAPESE iE B i R A B
P MBS AAT A S TR R R B E AR, SR LT
5 M3 2 4E K F(IL-6+ TNF-05%) LA B s 45 45 Fa b
(D-FLERAN 2 E ) 7K S IEAE DG, B4, 55—t 5
STREY PR R T R S5 i PR B 85 5 Hh Xy K e
R ANP, D] I J 108 R A AL) ol RO e P i I A
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HE(infected pancreatic necrosis, IPN)FJ i (AR 4.

WL AP R ELAE ARSI« JPOAS 1A R v i I, A
[Fil 75 K] 25 2 P O T B 2 R M R At A7 2 7. Hu )
IR FE R, S5ARG ISR MUAE AP EEAHEL, miig i
SEAME R ARG . DRI A BR B s 42 2 2 T e,
P TR J F BRI, IF Hom g e EAPH BB O 5%
IR DY BE RS A 5%, S T2 il s 7K~ AN 4E K5 4
Tl e mT ReAT Bl 31 S e i HURE A A PIz IE S AR A8 35 L.
SR RIE FE I FE o A I 1 TR AL APIR A H ) SR 58
HARH, B d T pe s R SRR b R
YA SRR A, BN E B RmE v, TR 2 5%
PRES B AT B 2N ILTRAEIE. Vonlaufen5 I 70

Ji R R SRR A e s . PRI, TR AT ST i A 2
ZALAAPH KR AT BEAT BT el o2 W i 54K

2 PEMESEILSAPRIEHRIVAR
T AR Bk 22 PRI 2 B Al R 1) Ji ol 2B A A TR 1
VRPN R GY . HERF I RN BT i D e AL e AR S S T
] R 5 =B ORAP R FH, T b T i A 25 25 L0 AT e
i ZFHLHIEEAPHEE. LiZsMRImE e R W, 75T Bk
PUAE Z AT /I B H I 30 AR ) R v R 8 % AR R I
P HAPHISIRS, 1250 /)N SR IS A (fecal microbiota
transplantation, FMT)IVELE W % HARPYER, 27~ “W
-JE” BTEAPHE RIS R OCHVE . APRFE Tl iE Tk
A ZAELI AT BEATL ) G045 Bl S5 2 IR D . R T e R
S NIE=R AR ik VTN L S S TN 7P K €2 T
BEIhRERRAS. EAPHIRE R, 245 R 4t AR AR T 1 9%
SEA A e P AR I R T MRS E 2 (reactive oxygen
species, ROS), i i TLR4/NF-«Bi £ e i i 5 b Ty
Refifs, FECCAARTE R | TR A 1156 9 2 0 26 A 350
T it i BB, AR I i 2 1 S0 TR 41 B A 3
LAY, BlanmRAe Sl WlP-3- SR AT 2 0E, RIE
TR T B B R A Th BE B AR O S~ A1, 1 iz
LA TR AR IR SO PR M A R TR AR i ZeoR A 2 2
A STRT3 W, ATt/ i T ffe L P VA 43 0 A B bt
WEAREEE. R, S BB T R R R ARAP
IR TE R A B R R R A R A A .
TE AP FE F PG A 25 2= A 2 FIBE J R &
FMATT A RE T B TE SR TS (UR injury), et
i T R I s T e e s S 5 8 ™, AL T B
53 RS HE A 3 P A e i 4394 45 A B ik (antimicrobial
peptides, AMPs) WA I o[ 11 22 55 4 5 1 b i o7
BT Re M7 e AR AS, X T EURA S BN R
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PN G- 9 RE S T] fig R H5E B E Y. Boln i 7t o
R 52 1 7% TQ AN AT BE R 15 mT LA b i i i
P IR SR A AL AL, AT N AP, Wi FUAT R
A GE LAN O D2 1 77 20 7% FCAn i 4 T e, &M
AP/ R IE RGBSR, Rk, 78 AMPs AR & 7% FG4
HEE o ThRE, 15 5 N AR AP 718 ) B 5 A i BE A2
P ERALHT IR T R AN ik

JWrE G2 5o T 4 R Pl A A e e s RG0F
i FLAT AR Y. 22558 NI RS RNLRP3 4805 /MA
5 [ T8 B TR] A AR T A 5 APYR R Hh 980E S R
P R R N BRNLR P3FE A B T 45 I i e
AP, ALK PR BN B U R QR AT, PR
B -E IR B R, (R R e E -1 & E A
ST P INFRIE, T 28 M 3 1R B 20 M A 49 .
APJEHABY B, Pt i g P38 I AN A iR B 2 SR B0 X 5
T4k RTPN I3 5 0 2 1) E ZfE G I K™, Glaubitz25
BT IR 7232 B Treg/Th1 79 e 40P 5T 4E 51 -
A E K E L, TE /N CD25 /FOXP3” Tregfs Bh T-2%
fR AP R Iy 1B A A5 25L, BHLIE+ 48 sk Vs i 2% 1
B R AT R EARIRSE X 3. i 5L 7RRORyt” Th7
0t Xt 24 R T B T R S B T R A BB, @
TETh1 740 ML REBE BH 1L Tre g /T 1 i G e Th e 01 il F0
SRS AL, PRI TT I8 B S T RS A 256
R, B NIRAE AP SEE S B Ap R g e B A S .

3 IHEEESRRAE YN APEISZ I

i A o B G O R IR £ R Ay 7R AR 2 P AR I TEAR
W9, Bl nSCFAs. FLER. AHYTER(bile acids,BAs). M|
WAL G AW, AU =YW E e -
PEIEN 4= B MBI R G, TR 518 3 ) e - 90
JNE. APH 2 R B AU 0 RE A TR R = A R,
3.1 424k M B AL AP 69 4E R TR BRI~ ISCFAs
R REH -6 IR TR R R, 264 TR
CIRRITN RS, &M b 4o () FE ELRE &2 KR, SCFAs
B s G A S B R AN I 2 2R A 2 OB B 4E
Fr kI B e h B AN G e A S0, W 7T BoRS AP ¥ 3%
AR A R A 55 R G B N e i YR B 55 T R 1 e A
xf 42 B FRAK, R PISCFAT RES 5 AP Lk R,
PanZE P 7e SR T BRIE I IS TAT1/AP1/NLRP3
TR R S AP TR ERR L. LA, WiE A
FEAR )T TR I A 53k [ A Uk B 4 B AN C D4 T4 i AR
IL-22 R 4 Fp i fa e fa 500, I NI 70 SR I AR IE
R TLRASZ A AP IS S A F 0. IR, b7
ANIEYESCFA ] BE & Sl AP 9 I 5 N I UK I

3.2 Jei AR AP 9VE R JigiE e RaE e ls
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RE 5. AMRIRSDERESOARINRSHRE

X2 ARG ER E AR RS2 A4S VR 55 I IR 1 & e AR,
RN AN F R KRR IE B AsX AP ™ 8172 5 B A 573 i
PERUEFEVE R B AL K M B AsHERS N
LR E R B 45 L5 S APSI AR Y 1 B A4 S A i
YA, TSR R E 2R SR MR, 5K VEBAS
LA RE 25 AU R U S B A S A R, 55— Tt 9 i
JE A AT DL IR B A AL N3-S IHER AL S A IR,
FiE i IR OR YR W Th1 740 734k, AT 5 i Y
PERa S, - S 18 G P R A P A AE J B )
WITEHIE A FRRAIRE.

3.3 RA B EAP P a9 R i R S
- AT B AR DT B IR R IR I R I SR
W, TF 5 S s 0 S R AR Al A RSP 3 - PP Mg e S A AT A=
W] Lhid i 75 4% 52 A& (Aryl-hydrocarbon receptor, AhR)i
T b R S A OGO T IR IA, 1l 3 B R
THEERY. A, WEIREATAEDIE RE 538 i ARR AR TN )
TregMITh1750 4K, HALHEIL-22930%, N TTi 45 R iz s
AP G IR AN R R R I 2 R AR R M LA 22 i 1) A2 22
KR, BFER . AR G S, Bk 2 s kG
JECIHE NAGHA, S 22 P L R P Rt R e B A A i
PRGN, SR I s R R A e e B A AP 22
i e vy, Ik e 2 1 Il DR P v A R R 4 B A B, T
AR RN 78 22 B A AT AR AR B AR A 47, = FR N -
AR B TR R R S A, S R AN S T T RS
itk it JEBE RN AR T B 1 AR A = %, i s R
FA4E R (flavin-containing monooxy-genases, FMOs)% 1t
7R = N SE AL (R HENF-c B XN LR P345 2 SiE Rl T
WS H5APHED. B2, miEf sy LUR £ ik
R EEE Y E A, MU A PS5 7RG 6 2 ot e T
RE, IRANIRER LG BT R AL T BRI
W E IR TR,

3.4 HARA D EAPF 49AE R BUEATE . FUTF AT
BRUA AT i 81 S FLA = W0t J 1 G 258 Y- 447 PR 4 <5
HEE B SCHAE H. R 5 Sl i e A SRS T B A
A (¥ LR RE 0% 8 1 #H] TLRA/M Y D88/N F-ic Bith % I3
T, DO MR R 4 B JORERY. BRAt, SR AR R AE AL
TR AN 2RI e % 38 1k B A1 225 M p FLAEL A 1) D B A A AT
TRAF A BRI RE. 38 S5 A D H IR LR B Hi 4R
A, JEIEANHIRO S A Jl it FAL RO . BF A o
LA B 8 55 i A T RE S Sl SR Y A D H RS K, 22
APER i 57 % Th g ke i A R 4 B 1.

4 BT HEEBHIAPETS RIS
B O I S A AS ORI TT, 26T T S LAY
VAT APYRTT SN F T R 5L (A S0 P 5%, Bt A T
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fETe. BETT. JEAETTE A SHIFIFIFM T, 5k
ST 0 AP AOIE S B AL 32 EEELHE: (D e A W AE
N AR A BRI P R T AR ()M i i ML R e T
RS R LS M 40 WA AMP; (3)iRd = AR AT 25 A4
) S SUSE; (4) VS Tl R AN 4 B G ] N5 (5)5
1 HEME RS H AR iEE s, R i A RR T
TEHW B R, (RLESERRIG PRI 7L P T FAE 1
Z 4. FIO1ahZE I A ORCTHE S AN T 4561
REIEMEA PR, BENL Y AETT A (32 1S A AT 16
FNET Y R ZHREE )N TR AL (B 2 KT Y FUAT 1), BF
Ft i R 5 AR B VR TT ZLIP N kAR 2 I 351K T X [ 2
TR AR R IS T APRRE TR T TR, fif == R flR 28 T
FAH B Z O PROPATRIATT SR 4N 1296451 % 9572
hIN N SAPH &3, DLVEA TRV & fi 2R IR T I 22
SPERT L, WEFT4E R IE510"° CFU/Ecologic 64175
7 5 S APEF g s i KU FIBE T 283G ARG, 1M i s
HRAE M R AE AR IR R Y. G40 BoRAPR
T fi i R K B S HEDE 7524 hPAN, fE72 hm 45 T3
T A1 R 2 3 ) 2 1 1) )R 22 B R BB A R BRI B,
TTARIEE T 40 B AT, 380 i S R 9 S B, /b
o R MBS L, 384 0 A TS S RN gt ot JXUR Y. gl
(1) — TR ZERE 73 BT Sl s I 2 A2 B 1 77U X S AP A 3 1 I
PRES SR AT B s FRm™, e a7 i iant
f] aa A BRI AR R DL R MR B R e, H
AT M 2 1 O R AR VI 125 25 UE 4 48 T I PR AN AR A .
AR B

FM T 2077 W T8 AR 25 2 LA S 1 73 — P
A SR, B IR A 1 S Th R A B 2 R
piE, DIHE R R, FMTCEFDARLHER
T 5 R MR MERR ZF MO R, IR PR R N T
HALHE A RGP, SRASHIFIALL, Sk A R
PRI R TR B S I P i A A, T RE BT 2K
H SR i B R R . Ding 25 R () — TR CTHF 4T K
ILFMTXT AP IR G AREFIIE A R 22 5
). LivZ5 ™ (I S ok B A R BRI 1E 3 S s R
I SN ADAH AR =P 7 A 5 AP ™ B
H T, FMTRH T AP IRHI LA T HIEB B, Hoe
SR A R — 0 PG,

E A0 VF 2 0 5 S 0 UE UE 4 Y 4 R 5 BT 8 9%
(EN)XS T 4E A P R8TV ol A 25 1168 R0 TI0S7 40 B
HATRBWRE ™. Bl 2 50 78 SR (EENH R I 28 2E
TE(UN5E M B 5 2E TC(UNS CFA s) A7 Bh - 203 76 B
THREFNAE RS S RS, Mei G T 7T S onfE Sh A
T ep BUE B 25 T 5T SN R 05 18 I 10 ) S Ak R R
SAP/IN R AE 8 ,van den BergZ5™ IR 7228 1 11 ARZA

2023-07-08 | Volume 31 | Issue 13 |



T TR BT ANP/AN R G I RE, $ /N SRAF T
L, BRE RS HI T HENA IR T APEUT ¥ /)
pES

5 &

R0, BB AN B B Q- S WL T T APHI TR
RIS, VR0 SO s I il A 45 2R ARG B
B2 5APRARIERE. SR, H AT it 2
BT REWT IR A DG HET 72, 22 SO MERTT 70 AN A2 LA
58 MBI A A5 KL AR AP SR R B JRE S B 45 51,
A A B N B 3 (IR AT 2 22 7 L DR, e
TR LT AR 5 B R A T B S AR U S5 AP
VPR DR SC 2R, 30t T SR A A5 B ) A
TEIT IR PR A 28 S 2 il il A A5 U 7 C 48k
NSRRI B, LGSR, AR
SRR A RE I — RV E AR A B F 5%
O\ SR f8 fi - Pt 1) ELAE IR, DA R BB AR AR 9T T
%, BEEAPEH GRS, thah, T ImiE S
FASC I PRAFF 72 BB, 9 78N B3 MR AT R b 32 8
SELR R BERFOE (N S T, AV R M 2 S 2 S ok
(6t SRty I 2 21 S 25000 o AT R0 A 1 8] SR 4
W SEER VT, KA BT BN [0 R A B AR R AEAP £ 3
{1 P A A AR I, IR B0 R e ARl
W TR SUE AR, ARk, Wi i A A e 5
IS T AP ML TR . SBiAATT.

6 SENE

1 Boxhoorn L, Voermans RP, Bouwense SA, Bruno MJ, Verdonk
RC, Boermeester MA, van Santvoort HC, Besselink MG. Acute
pancreatitis. Lancet 2020; 396: 726-734 [PMID: 32891214 DOI:
10.1016/S0140-6736(20)31310-6]

2 Zhang Z, Tanaka I, Pan Z, Ernst PB, Kiyono H, Kurashima Y.
Intestinal homeostasis and inflammation: Gut microbiota at the
crossroads of pancreas-intestinal barrier axis. Eur | Immunol 2022;
52:1035-1046 [PMID: 35476255 DOI: 10.1002/ €ji.202149532]

3 Sun J, Furio L, Mecheri R, van der Does AM, Lundeberg E,
Saveanu L, Chen Y, van Endert P, Agerberth B, Diana J. Pancreatic
{-Cells Limit Autoimmune Diabetes via an Immunoregulatory
Antimicrobial Peptide Expressed under the Influence of the Gut
Microbiota. Immunity 2015; 43: 304-317 [PMID: 26253786 DOI:
10.1016/j.immuni.2015.07.013]

4 Glaubitz ], Wilden A, Frost F, Ameling S, Homuth G, Mazloum
H, Riithlemann MC, Bang C, Aghdassi AA, Budde C, Pickartz
T, Franke A, Broker BM, Voelker U, Mayerle ], Lerch MM,
Weiss FU, Sendler M. Activated regulatory T-cells promote
duodenal bacterial translocation into necrotic areas in severe
acute pancreatitis. Gut 2023; 72: 1355-1369 [PMID: 36631247 DOIL:
10.1136/ gutjnl-2022-327448]

5 Zou M, Yang Z, Fan Y, Gong L, Han Z, Ji L, Hu X, Wu D. Gut
microbiota on admission as predictive biomarker for acute
necrotizing pancreatitis. Front Immunol 2022; 13: 988326 [PMID:
36105818 DOI: 10.3389/ fimmu.2022.988326]

6 Li Q Wang C, Tang C, He Q, Li N, Li J. Bacteremia in patients
with acute pancreatitis as revealed by 16S ribosomal RNA gene-

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

525

10

11

12

13

14

15

16

17

18

19

20

RE F. AMRIRSPERNESOIARIMRSERE

based techniques*. Crit Care Med 2013; 41: 1938-1950 [PMID:
23863226 DOI: 101097/ CCM.0b013e31828a3dba]

Tan C, Ling Z, Huang Y, Cao Y, Liu Q, Cai T, Yuan H, Liu C,
Li Y, Xu K. Dysbiosis of Intestinal Microbiota Associated With
Inflammation Involved in the Progression of Acute Pancreatitis.
Pancreas 2015; 44: 868-875 [PMID: 25931253 DOI: 10.1097/
MPA.0000000000000355]

ZhuY,He C, Li X, Cai Y, HuJ, Liao Y, Zhao ], Xia L, He W, Liu
L, Luo C, Shu X, Cai Q, Chen Y, Lu N. Gut microbiota dysbiosis
worsens the severity of acute pancreatitis in patients and mice.
] Gastroenterol 2019; 54: 347-358 [PMID: 30519748 DOI: 10.1007/
s00535-018-1529-0]

YuS, Xiong Y, Fu Y, Chen G, Zhu H, Mo X, Wu D, Xu J. Shotgun
metagenomics reveals significant gut microbiome features in
different grades of acute pancreatitis. Microb Pathog 2021; 154:
104849 [PMID: 33781869 DOI: 10.1016/j.micpath.2021.104849]
Yu S, Xiong Y, Xu J, Liang X, Fu Y, Liu D, Yu X, Wu D. Identifi-
cation of Dysfunctional Gut Microbiota Through Rectal Swab in
Patients with Different Severity of Acute Pancreatitis. Dig Dis Sci
2020; 65: 3223-3237 [PMID: 32076933 DOI: 10.1007/s10620-020-
06061-4]

Liu J, Luo M, Qin S, Li B, Huang L, Xia X. Significant Succession
of Intestinal Bacterial Community and Function During the
Initial 72 Hours of Acute Pancreatitis in Rats. Front Cell Infect
Microbiol 2022; 12: 808991 [PMID: 35573769 DOI: 10.3389/
fcimb.2022.808991]

Hu X, Gong L, Zhou R, Han Z, Ji L, Zhang Y, Zhang S, Wu D.
Variations in Gut Microbiome are Associated with Prognosis of
Hypertriglyceridemia-Associated Acute Pancreatitis. Bionolecules
2021; 11 [PMID: 34066441 DOI: 10.3390/ biom11050695]
Vonlaufen A, Spahr L, Apte MV, Frossard JL. Alcoholic
pancreatitis: A tale of spirits and bacteria. World | Gastrointest
Pathophysiol 2014; 5: 82-90 [PMID: 24891979 DOI: 10.4291/wigp.
v5.i2.82]

Li X, He C, LiN, Ding L, Chen H, Wan ], Yang X, Xia L, He W,
Xiong H, Shu X, Zhu Y, Lu N. The interplay between the gut
microbiota and NLRP3 activation affects the severity of acute
pancreatitis in mice. Gut Microbes 2020; 11: 1774-1789 [PMID:
32529941 DOI: 10.1080,/19490976.2020.1770042]

Zhu'Y, Mei Q, Fu Y, Zeng Y. Alteration of gut microbiota in
acute pancreatitis and associated therapeutic strategies. Biomed
Pharmacother 2021; 141: 111850 [PMID: 34214727 DOI: 10.1016/
j.biopha.2021.111850]

Mei QX, Hu JH, Huang ZH, Fan J], Huang CL, Lu YY, Wang XP,
Zeng Y. Pretreatment with chitosan oligosaccharides attenuate
experimental severe acute pancreatitis via inhibiting oxidative
stress and modulating intestinal homeostasis. Acta Pharmacol
Sin 2021; 42: 942-953 [PMID: 33495520 DOI: 10.1038/s41401-020-
00581-5]

Yang G, Zhang X. TMAO promotes apoptosis and oxidative
stress of pancreatic acinar cells by mediating IREla-XBP-1
pathway. Saudi | Gastroenterol 2021; 27: 361-369 [PMID: 34755714
DOI: 104103/ sjg.sig_12_21]

Liu LW, Xie Y, Li GQ, Zhang T, Sui YH, Zhao ZJ, Zhang YY,
Yang WB, Geng XL, Xue DB, Chen H, Wang YW, Lu TQ, Shang
LR, Li ZB, Li L, Sun B. Gut microbiota-derived nicotinamide
mononucleotide alleviates acute pancreatitis by activating
pancreatic SIRT3 signalling. Br | Pharmacol 2023; 180: 647-666
[PMID: 36321732 DOI: 10.1111/bph.15980]

Li XY, He C, Zhu Y, Lu NH. Role of gut microbiota on intestinal
barrier function in acute pancreatitis. World | Gastroenterol 2020;
26: 2187-2193 [PMID: 32476785 DOI: 10.3748 / wjg.v26.i18.2187]
GuoY, Huang C, Liu L, Fu X, Lu Y, Zheng J, Mei Q, Huang Z, Fan
J, Lu L, Zeng Y. Paneth Cell Ablation Aggravates Pancreatic and
Intestinal Injuries in a Rat Model of Acute Necrotizing Pancreatitis
after Normal and High-Fat Diet. Mediators Inflamm 2019; 2019:

2023-07-08 | Volume 31 | Issue 13 |



21

24

25

26

27

28

29

30

31

J3aishideng®

RE 5 AMRIREBERNETHHR IR SHE

8474523 [PMID: 31827383 DOIL: 10.1155/2019,/8474523]

LeiY, Tang L, Liu S, Hu S, Wu L, Liu Y, Yang M, Huang S,
Tang X, Tang T, Zhao X, Vlodavsky I, Zeng S, Tang B, Yang
S. Parabacteroides produces acetate to alleviate heparanase-
exacerbated acute pancreatitis through reducing neutrophil
infiltration. Microbiome 2021; 9: 115 [PMID: 34016163 DOI:
10.1186/s40168-021-01065-2]

Brubaker L, Luu S, Hoffman K, Wood A, Navarro Cagigas M,
Yao Q, Petrosino J, Fisher W, Van Buren G. Microbiome changes
associated with acute and chronic pancreatitis: A systematic
review. Pancreatology 2021; 21: 1-14 [PMID: 33376062 DOI:
10.1016/j.pan.2020.12.013]

Zhang L, Shi J, Du D, Niu N, Liu S, Yang X, Lu P, Shen X, Shi
N, Yao L, Zhang R, Hu G, Lu G, Zhu Q, Zeng T, Liu T, Xia Q,
Huang W, Xue J. Ketogenesis acts as an endogenous protective
programme to restrain inflammatory macrophage activation
during acute pancreatitis. EBioMedicine 2022; 78: 103959 [PMID:
35339899 DOI: 10.1016/j.ebiom.2022.103959]

Ashique S, De Rubis G, Sirohi E, Mishra N, Rihan M, Garg A,
Reyes R], Manandhar B, Bhatt S, Jha NK, Singh TG, Gupta G,
Singh SK, Chellappan DK, Paudel KR, Hansbro PM, Oliver BG,
Dua K. Short Chain Fatty Acids: Fundamental mediators of the
gut-lung axis and their involvement in pulmonary diseases. Chern
Biol Interact 2022; 368: 110231 [PMID: 36288778 DOI: 10.1016/
j«cbi.2022.110231]

Pan X, Fang X, Wang F, Li H, Niu W, Liang W, Wu C, Li ],
Tu X, Pan LL, Sun J. Butyrate ameliorates caerulein-induced
acute pancreatitis and associated intestinal injury by tissue-
specific mechanisms. Br ] Pharmacol 2019; 176: 4446-4461 [PMID:
31347703 DOI: 10.1111/bph.14806]

Yang W, Yu T, Huang X, Bilotta AJ, Xu L, Lu Y, Sun ], Pan F,
Zhou ], Zhang W, Yao S, Maynard CL, Singh N, Dann SM, Liu
Z, Cong Y. Intestinal microbiota-derived short-chain fatty acids
regulation of immune cell IL-22 production and gut immunity.
Nat Commun 2020; 11: 4457 [PMID: 32901017 DOI: 10.1038/
s41467-020-18262-6]

Tian X, Hellman ], Horswill AR, Crosby HA, Francis KP,
Prakash A. Elevated Gut Microbiome-Derived Propionate Levels
Are Associated With Reduced Sterile Lung Inflammation and
Bacterial Immunity in Mice. Front Microbiol 2019; 10: 159 [PMID:
30891007 DOI: 10.3389/ fmicb.2019.00159]

Tran QT, Sendler M, Wiese ML, Doller ], Zierke L, Gischke M,
Glaubitz ], Tran VH, Lalk M, Bornscheuer UT, Weiss FU, Lerch
MM, Aghdassi AA. Systemic Bile Acids Affect the Severity of
Acute Pancreatitis in Mice Depending on Their Hydrophobicity
and the Disease Pathogenesis. Int | Mol Sci 2022; 23 [PMID:
36362379 DOI: 10.3390/ijms232113592]

Paik D, Yao L, Zhang Y, Bae S, D’ Agostino GD, Zhang M, Kim E,
Franzosa EA, Avila-Pacheco J, Bisanz JE, Rakowski CK, Vlamakis
H, Xavier R], Turnbaugh PJ, Longman RS, Krout MR, Clish CB,
Rastinejad F, Huttenhower C, Huh JR, Devlin AS. Human gut
bacteria produce T(H)17-modulating bile acid metabolites. Nafure
2022; 603: 907-912 [PMID: 35296854 DOI: 10.1038/ s41586-022-
04480-z]

Lamas B, Richard ML, Leducq V, Pham HP, Michel ML, Da
Costa G, Bridonneau C, Jegou S, Hoffmann TW, Natividad
JM, Brot L, Taleb S, Couturier-Maillard A, Nion-Larmurier I,
Merabtene F, Seksik P, Bourrier A, Cosnes ], Ryffel B, Beaugerie
L, Launay JM, Langella P, Xavier R], Sokol H. CARD9 impacts
colitis by altering gut microbiota metabolism of tryptophan into
aryl hydrocarbon receptor ligands. Nat Med 2016; 22: 598-605
[PMID: 27158904 DOI: 10.1038 /nm.4102]

Petrov MS. Metabolic Trifecta After Pancreatitis: Exocrine
Pancreatic Dysfunction, Altered Gut Microbiota, and New-
Onset Diabetes. Clin Transl Gastroenterol 2019; 10: e00086 [PMID:
31609744 DOI: 10.14309/ ctg.0000000000000086]

WCJD | https://www.wjgnet.com

526

32

35

36

37

38

39

40

41

Jin HT, Lamsé T, Nordback PH, Hyvénen MT, Grigorenko N,
Khomutov AR, Nordback I, Rty S, Porsti I, Alhonen L, Sand J.
Association between remote organ injury and tissue polyamine
homeostasis in acute experimental pancreatitis - treatment with a
polyamine analogue bismethylspermine. Pharmacol Rep 2011; 63:
999-1008 [PMID: 22001988 DOI: 10.1016/s1734-1140(11)70616-8]
Yoo W, Zieba JK, Foegeding NJ, Torres TP, Shelton CD, Shealy
NG, Byndloss AJ, Cevallos SA, Gertz E, Tiffany CR, Thomas JD,
Litvak Y, Nguyen H, Olsan EE, Bennett B], Rathmell JC, Major
AS, Baumler AJ, Byndloss MX. High-fat diet-induced colonocyte
dysfunction escalates microbiota-derived trimethylamine N-oxide.
Science 2021; 373: 813-818 [PMID: 34385401 DOI: 10.1126/ science.
aba3683]

LiH, Xie ], Guo X, Yang G, Cai B, Liu J, Yue M, Tang Y, Wang G,
Chen S, Guo J, Qi X, Wang D, Zheng H, Liu W, Yu H, Wang C,
Zhu SJ, Guo F. Bifidobacterium spp. and their metabolite lactate
protect against acute pancreatitis via inhibition of pancreatic and
systemic inflammatory responses. Gut Microbes 2022; 14: 2127456
[PMID: 36195972 DOI: 10.1080/19490976.2022.2127456]
Lutgendorff F, Nijmeijer RM, Sandstrom PA, Trulsson LM,
Magnusson KE, Timmerman HM, van Minnen LP, Rijkers GT,
Gooszen HG, Akkermans LM, Soderholm JD. Probiotics prevent
intestinal barrier dysfunction in acute pancreatitis in rats via
induction of ileal mucosal glutathione biosynthesis. PLoS Orne 2009;
4: e4512 [PMID: 19223985 DOI: 10.1371 /journal. pone.0004512]
Oldh A, Belagyi T, Issekutz A, Gamal ME, Bengmark S.
Randomized clinical trial of specific lactobacillus and fibre
supplement to early enteral nutrition in patients with acute
pancreatitis. Br | Surg 2002; 89: 1103-1107 [PMID: 12190674 DOI:
10.1046/}.1365-2168.2002.02189.x]

Besselink MG, van Santvoort HC, Buskens E, Boermeester MA,
van Goor H, Timmerman HM, Nieuwenhuijs VB, Bollen TL,
van Ramshorst B, Witteman BJ, Rosman C, Ploeg RJ, Brink MA,
Schaapherder AF, Dejong CH, Wahab PJ, van Laarhoven CJ,
van der Harst E, van Eijck CH, Cuesta MA, Akkermans LM,
Gooszen HG; Dutch Acute Pancreatitis Study Group. Probiotic
prophylaxis in predicted severe acute pancreatitis: a randomised,
double-blind, placebo-controlled trial. Lancet 2008; 371: 651-659
[PMID: 18279948 DOI: 10.1016/S0140-6736(08)60207-X]
Bongaerts GP, Severijnen RS. A reassessment of the PROPATRIA
study and its implications for probiotic therapy. Nat Biotechnol
2016; 34: 55-63 [PMID: 26744983 DOI: 10.1038 /nbt.3436]

Yu C, Zhang Y, Yang Q, Lee P, Windsor JA, Wu D. An Updated
Systematic Review With Meta-analysis: Efficacy of Prebiotic,
Probiotic, and Synbiotic Treatment of Patients With Severe Acute
Pancreatitis. Pancreas 2021; 50: 160-166 [PMID: 33565792 DOI:
10.1097 /MPA.0000000000001734]

Wortelboer K, Nieuwdorp M, Herrema H. Fecal microbiota
transplantation beyond Clostridioides difficile infections.
EBioMedicine 2019; 44: 716-729 [PMID: 31201141 DOI: 10.1016/
j.ebiom.2019.05.066]

Ding L, He C, Li X, Huang X, Lei Y, Ke H, Chen H, Yang Q, Cai Y,
Liao Y, He W, Xia L, Xiong H, Lu N, Zhu Y. Efficacy and Safety
of Faecal Microbiota Transplantation for Acute Pancreatitis: A
Randomised, Controlled Study. Front Med (Lausanne) 2021; 8:
772454 [PMID: 35083238 DOI: 10.3389/ fmed.2021.772454]
Bakker O], van Brunschot S, van Santvoort HC, Besselink
MG, Bollen TL, Boermeester MA, Dejong CH, van Goor H,
Bosscha K, Ahmed Ali U, Bouwense S, van Grevenstein WM,
Heisterkamp J, Houdijk AP, Jansen JM, Karsten TM, Manusama
ER, Nieuwenhuijs VB, Schaapherder AF, van der Schelling
GP, Schwartz MP, Spanier BW, Tan A, Vecht ], Weusten BL,
Witteman BJ, Akkermans LM, Bruno M]J, Dijkgraaf MG, van
Ramshorst B, Gooszen HG; Dutch Pancreatitis Study Group.
Early versus on-demand nasoenteric tube feeding in acute
pancreatitis. N Engl | Med 2014; 371: 1983-1993 [PMID: 25409371

2023-07-08 | Volume 31 | Issue 13 |



RE F. AMRIRSPERNESOIARIMRSERE

DOI: 10.1056/ NEJMoa1404393] pancreatitis and demonstrates a central role for butyrate. Gut 2021;
43 JinY, XuH, Chen Y, Wu ], Jin F, Wu Q, Yao XM. Therapeutic 70: 915-927 [PMID: 32873697 DOI: 10.1136/ gutjnl-2019-320430]
effect of Bifidobacterium combined with early enteral nutrition 45 Round JL, Palm NW. Causal effects of the microbiota on
in the treatment of severe acute pancreatitis: a pilot study. Eur immune-mediated diseases. Sci Immunol 2018; 3 [PMID:
Rev Med Pharmacol Sci 2018; 22: 4018-4024 [PMID: 29949178 DOL: 29440265 DOI: 10.1126/ sciimmunol.aao1603]
10.26355/ eurrev_201806_15288] 46 Chang Y, Hou F, Pan Z, Huang Z, Han N, Bin L, Deng H, Li Z,
44 van den Berg FF, van Dalen D, Hyoju SK, van Santvoort HC, Ding L, Gao H, Zhi F, Yang R, Bi Y. Optimization of Culturomics
Besselink MG, Wiersinga W], Zaborina O, Boermeester MA, Strategy in Human Fecal Samples. Front Microbiol 2019; 10: 2891
Alverdy J. Western-type diet influences mortality from necrotising [PMID: 31921067 DOI: 10.3389/ fmicb.2019.02891]

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

L fﬁﬁ L
% R
TR PN
SR R

& mouwe SHE TER APH WAR 8 ©

TR RIS gm0 AR DGR I R A ARE ) B IR A R HE i AT

AT RCA A BB, AN T E A A ORI TS E, PTE T CRRUAE SR A ) DU A e B R
FE. CIREAHSCHE I R IR AN R RRE Y 4 BRI IR IR 4. 1-4Z R K8, ol AR AT G g i 14 93 A1 5
FRERF TR G 1 e, AR R AL RGBT AR AR A 22 R0 o3 1A 2 ARAR DG T i 14
i AN I8 G2 2 T T A ) AR 25 S A 5 ARAAR DG I 7 M o A0 9 s . 5-18 T R %18, 43 il AR AR 9%
JUE 7 A FFE G 90 I RORE S AR S RGUBIR ARG, RONTEAGEL R i AR A8 MR 52
BRE HABAE RN PRI AT FEMAFLDHF AL 1N 512 2 il 2%

ERTVART, W, BSOURR. Fhe1887c, nliRiEN HBEELS T E, WoliEm. 1455k & Hik022-
23332390(KAT HB A& )

Roishidenge  WCJD | https:/ /www.wjgnet.com 527 2023-07-08 | Volume 31 | Issue 13 |



JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ ‘ ‘H i

771009°307056 “‘HH

9

© 2023 Baishideng Publishing Group Inc. All rights reserved.



