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Mechanism of pancreatic fibrosis in chronic pancreatitis: research progress
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[ Abstract ] Chronic pancreatitis is an irreversible chronic pancreatic fibrosis disease. Pancreatic stellate cells are
the key cells of fibrosis, and activated ones can secrete extracellular matrix to promote the development and progression.
Pancreatic acinar cell necrosis and macrophage infiltration are crucial in the process of pancreatic fibrosis. After necrosis,
acinar cells would release various substances to activate pancreatic stellate cells, and that may be the initiating factor of
fibrosis. The polarization and phenotypic switch of macrophages would affect the regeneration and repair process of pancreatic
tissue. The interactions among pancreatic stellate cells, acinar cells and macrophages can jointly regulate the process of
pancreatic fibrosis. This article reviews the latest progress on the roles of the above 3 kinds of cells in pancreatic fibrosis of

chronic pancreatitis.
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family WW domain containing protein 1, SAVI) #
" (Hippo # ¥ i 5t ) T 2% m kRGN KA, EF
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A, BT &y fTGF-B1 Rk, & MR KE
Aol b RB A4 R N 18 M R R R A JR IR A 4
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proliferators-activated receptor y, PPAR-vy ) & #
PSC JE LA B K, TR E L s,
Moutinho-Ribeiro 2 %3 A 1 % 5 I8 41 b 1K = th 5
FEBE B & & RAEAT TR T LA18 MR R
R, Desai 21 78 & FE A Foi8 1 R RE SR B 4 v
Sh LR A K E 30 FF = & A B9 miRNA, #2774
JB SR IR Y A R 18 M R R SR B 5 BT A R T
B,

5 I %

JrRig T2 —MEEFEENTE, RET
BUBRFR R kA sh M sh BT 2, IR EE £ E T



5533, Ak

B, SF P TEBEIR R BT AEAL AL DTk

e 237 -

B, A IR AT A el Al AT X £ B H 4 PSC
WE BAE R AL, FE R DRI 4R RN
HM 5 PSCH R EAEA . H alA N IR 28 48
W REBERM DB FENAEF, MESHE
1 B R E B T PSC, Al A PSC By % 4~ ik
YR Sk B A R AT AL R SE . B A I R
F 4L 18] By %% e 3 PSC k& 8 % e, DA KRR 20
BTG B I BT AR S A AT . A
WA S A —F AR

(& % x #f]

(1]

[2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

BEYER G, HABTEZION A, WERNER J, LERCH M
M, MAYERLE J. Chronic pancreatitis[J]. Lancet, 2020,
396: 499-512.

MACK M. Inflammation and fibrosis[J]. Matrix Biol,
2018, 68/69: 106-121.

ZHANG CY, YUAN W G, HE P, LEI ] H, WANG C X.
Liver fibrosis and hepatic stellate cells: etiology,
pathological hallmarks and therapeutic targets[J]. World
J Gastroenterol, 2016, 22: 10512-10522.

KINOSHITA T, GOTO T. Molecular mechanisms of
pulmonary fibrogenesis and its progression to lung
cancer: a review[J/JOL]. Int J Mol Sci, 2019, 20: 1461.
DOI: 10.3390/ijms20061461.

BYNIGERI R R, JAKKAMPUDI A, JANGALA R,
SUBRAMANYAM C, SASIKALA M, RAO G V, et al.
Pancreatic stellate cell: Pandora’s box for pancreatic
disease biology[J]. World J Gastroenterol, 2017, 23:
382-405.

BACHEM M G, SCHNEIDER E, GROSS H,
WEIDENBACH H, SCHMID R M, MENKE A, et al.
Identification, culture, and characterization of pancreatic
stellate cells in rats and humans[J]. Gastroenterology,
1998, 115: 421-432.

LI L, WANG G, HU J S, ZHANG G Q, CHEN H Z,
YUANY, et al. RBICC1-enhanced autophagy facilitates
PSCs activation and pancreatic fibrogenesis in chronic
pancreatitis[JJOL]. Cell Death Dis, 2018, 9: 952. DOI:
10.1038/341419-018-0980-4.

GUAN W'Y, NAKATA K, SAGARA A, IWAMOTO C,
ENDO S, MATSUDA R, et al. ERAP2 is a novel
target involved in autophagy and activation of
pancreatic stellate cells via UPR signaling pathway|[J].
Pancreatology, 2022, 22: 9-19.

MURRAY E R, MENEZES S, HENRY J C, WILLIAMS
J L, ALBA-CASTELLON L, BASKARAN P, et al.
Disruption of pancreatic stellate cell myofibroblast
phenotype promotes pancreatic tumor invasion[J/OL].
Cell Rep, 2022, 38: 110227. DOI: 10.1016/j.celrep.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

2021.110227.

SUN X T, HE X K, ZHANG Y, HOSAKA K,
ANDERSSON P, WU ], et al. Inflammatory cell-derived
CXCL3 promotes pancreatic cancer metastasis through a
novel myofibroblast-hijacked cancer escape mechanism/[J].
Gut, 2022, 71: 129-147.

ZENG X P, ZENG J H, LIN X, NI Y H, JIANG C S,
LI D Z, et al. Puerarin ameliorates caerulein-induced
chronic pancreatitis via inhibition of MAPK signaling
pathway[J/OL]. Front Pharmacol, 2021, 12: 686992.
DOI: 10.3389/fphar.2021.686992.

REN Y F, CUI Q, ZHANG J, LIUW M, XU M, LV Y,
et al. Milk fat globule-EGF factor 8 alleviates pancreatic
fibrosis by inhibiting ER stress-induced chaperone-
mediated autophagy in mice[J/OL]. Front Pharmacol,
2021, 12: 707259. DOI: 10.3389/fphar.2021.707259.
WANGLJ, HEL, HAOL, GUOHL, ZENG X P, BIY
W, et al. Isoliquiritigenin ameliorates caerulein-induced
chronic pancreatitis by inhibiting the activation of PSCs
and pancreatic infiltration of macrophages[J]. J Cell
Mol Med, 2020, 24: 9667-9681.

TAMURA T, KODAMA T, SATO K, MURAI K,
YOSHIOKA T, SHIGEKAWA M, et al. Dysregulation of
PI3K and Hippo signaling pathways synergistically induces
chronic pancreatitis via CTGF upregulation[J/OL]. J Clin
Invest, 2021, 131: e143414. DOIL: 10.1172/JCI143414.
ZHAO Q L, MANOHAR M, WEI Y, PANDOL S 7,
HABTEZION A. STING signalling protects against
chronic pancreatitis by modulating Th17 response[J].
Gut, 2019, 68: 1827-1837.

SUNL, QULM, BRIGSTOCK DR, LIHY, LIYY,
GAO R P. Biological and proteomic characteristics of an
immortalized human pancreatic stellate cell line[J]. Int J
Med Sci, 2020, 17: 137-144.

VONLAUFEN A, PHILLIPS P A, YANG L, XU Z H,
FIALA-BEER E, ZHANG X G, et al. Isolation of
quiescent human pancreatic stellate cells: a promising
in vitro tool for studies of human pancreatic stellate cell
biology[J]. Pancreatology, 2010, 10: 434-443.

ZHAO LT, CAI B B, LU Z P, TIAN L, GUO S, WU
P F, et al. Modified methods for isolation of pancreatic
stellate cells from human and rodent pancreas[J]. J
Biomed Res, 2016, 30: 510-516.

SHIMIZU K. Pancreatic stellate cells: molecular
mechanism of pancreatic fibrosis[J]. J Gastroenterol
Hepatol, 2008, 23 (Suppl 1): S119-S121.

WANG S, CHAO X, JIANG X, WANG T, RODRIGUEZ
Y, YANG L, et al. Loss of acinar cell VMP1 triggers
spontaneous pancreatitis in mice[J/OL]. Autophagy,
2021. DOI: 10.1080/15548627.2021.1990672.

XIA L, XU Z, ZHOU X, BERGMANN F, GRABE N,



e 238

WELEE R AR 20224E3 H i 43 3%

[22]

(23]

[24]

[25]

[26]

[27]

(28]

BUCHLER M W, et al. Impaired autophagy increases
susceptibility to endotoxin-induced chronic pancreatitis| J/OL].
Cell Death Dis, 2020, 11: 889. DOI: 10.1038/s41419-
020-03050-3.

BACKX E, WAUTERS E, BALDAN J, VAN BULCK M,
MICHIELS E, HEREMANS Y, et al. MECOM permits
pancreatic acinar cell dedifferentiation avoiding cell
death under stress conditions[J]. Cell Death Differ,
2021, 28: 2601-2615.

DEL POGGETTO E, HO I L, BALESTRIERI C, YEN
E Y, ZHANG S J, CITRON F, et al. Epithelial memory
of inflammation limits tissue damage while promoting
pancreatic tumorigenesis[J/OL]. Science, 2021, 373:
eabj0486. DOI: 10.1126/science.abj0486.
HOLLENBACH M, SONNENBERG S, SOMMERER
I, LORENZ J, HOFFMEISTER A. Pitfalls in AR42J-
model of cerulein-induced acute pancreatitis[ J/OL].
PLoS One, 2021, 16: ¢0242706. DOI: 10.1371/journal.
pone.0242706.

HU F L, LOU N, JIAO J Y, GUO F Y, XIANG
H, SHANG D. Macrophages in pancreatitis:
mechanisms and therapeutic potential[J/OL]. Biomed
Pharmacother, 2020, 131: 110693. DOI: 10.1016/
j-biopha.2020.110693.

WANG N, ZHAO T T, LI S M, L1 Y H, WANG Y J,
LI D S, et al. Fibroblast growth factor 21 ameliorates
pancreatic fibrogenesis via regulating polarization of
macrophages[J/OL]. Exp Cell Res, 2019, 382: 111457.
DOLI: 10.1016/j.yexcr.2019.06.002.

WUN, XU X F, XINJQ, FANJW, WEIYY, PENG Q X,
et al. The effects of nuclear factor-kappa B in pancreatic
stellate cells on inflammation and fibrosis of chronic
pancreatitis[ J]. J Cell Mol Med, 2021, 25: 2213-2227.
ZENG X P, WANG LJ, GUOH L, HE L, BIY W, XU

[29]

[30]

[31]

[32]

(33]

[34]

Z L, et al. Dasatinib ameliorates chronic pancreatitis
induced by caerulein via anti-fibrotic and anti-
inflammatory mechanism[J/OL]. Pharmacol Res, 2019,
147: 104357. DOT: 10.1016/j.phrs.2019.104357.
OKAMOTO T, YAMADA T, KUNO A, OGAWA K,
TANG M X, SANO H, et al. FTY720, an
immunosuppressant, attenuates chronic pancreatitis in
rats by suppressing T-cell infiltration[ J/JOL]. Pancreas,
2005, 30: e64-e¢70. DOI: 10.1097/01.mpa.0000157386.
15898.3a.
SIM E Z, SHIRAKI N, KUME S. Recent progress in
pancreatic islet cell therapy[J/OL]. Inflamm Regen,
2021,41: 1. DOI: 10.1186/s41232-020-00152-5.
KAWAKUBO K, OHNISHI S, KUWATANI M,
SAKAMOTO N. Mesenchymal stem cell therapy for
acute and chronic pancreatitis[J]. J Gastroenterol, 2018,
53: 1-5.
WANG Q, WANG H, JING Q X, YANG Y, XUE D B,
HAO C J, et al. Regulation of pancreatic fibrosis by
acinar cell-derived exosomal miR-130a-3p via targeting
of stellate cell PPAR-y[J]. J Inflamm Res, 2021, 14:
461-4717.
MOUTINHO-RIBEIRO P, ADEM B, BATISTA I, SILVA
M, SILVA S, RUIVO C F, et al. Exosomal glypican-1
discriminates pancreatic ductal adenocarcinoma from
chronic pancreatitis[ J/OL]. Dig Liver Dis, 2021: S1590-
8658(21)00842-2. DOTI: 10.1016/j.d1d.2021.10.012.
DESAI C S, KHAN A, BELLIO M A, WILLIS M L,
MAHUNG C, MA X B, et al. Characterization of
extracellular vesicle miRNA identified in peripheral
blood of chronic pancreatitis patients[J]. Mol Cell
Biochem, 2021, 476: 4331-4341.

[(AxXHmE] I A



