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Tab.1 Histopathological scoring criteria
Feature graded Inflammation Extent Crypt damage Percent involvement ( %)
0 None None None 0
1 Slight Mucosa Basal 1/3 damaged >1-25
2 Moderate Mucosa and submucosa Basal 2/3 damaged >25-50
3 Severe Transmural Only surface epithelium intact >50 -75
4 - - Entire crypt and epithelium lost >75 -100
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Fig.1 Comparison of body weight changes DAI and small intestinal length in mice

A: Body weight changes of mice before and after chemotherapy; B: DAI scores of mice; C: Macroscopic intestinal observations; D: Comparison of

small intestinal length among groups; *P <0.01 s Control group; **P <0.01 *** P <0.001 vs Model group.
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Fig.2 Histopathological observations and pathological scores

A: Histopathological observations; B: Pathological scores; ** P <0.000 1 vs Control group; ** P <0.01 **** P <0.000 1 vs Model group.
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Occludin

Fig.3 The expression of ZO-4 and Occludin proteins in the intestinal tissues of mice in each group

A: Immunohistochemical expression levels of ZO-d Upper panels-merged images of ZO- and nuclear counterstain ( DAPI) Lower panels-specific

staining of Z0O4d x20; B: 10D of ZO4; C: Immunohistochemical expression levels of Occludin  Upper panels-merged images of Occludin and nuclear

counterstain ( DAPI)  Lower panels-specific staining of Occludin x 20; D: 10D of Occludin; P <0.000 1 vs Control group; ***P <0.001

FHEEP <0.000 1 vs Model group.
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4 IL6 TNF-«
Fig.4 The expression levels of inflammatory cytokines IL-6 and TNF-« in the serum of mice in each group

## P <0.000 1 vs Control group; * P <0.05 ***P<0.001 ****P <0.000 1 us Model group.
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5 TLR4 .MyD88 .NF-+«B p65.IxkBa.p-NF-«B p65.pdxBa.ZO4d  Occludin
Fig.5 The expression of TLR4 MyD88 NF-«B p65 IkBa p-NF-«B p65 pdxBa ZO4
and Occludin proteins in the intestinal tissues of mice in each group
a: Control group; b: Model group; c: ATPS-. group; d: ATPS-M group; e: ATPS-H group; ™ P <0.001 **P <0.000 1 vs Control group;
"P<0.05 **P<0.0l ***P<0.001 ****P<0.000 1 vs Model group.
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Polysaccharides from armillariella tabescens mycelia alleviates
5 — fluorouracil — induced chemotherapy — induced intestinal mucositis
via inhibiting the TLR4/MyD88/NF — kB signaling pathway

3

Yuan Mengru' Gui Zhongxuan' Wan Xinru' Zhang Wenna® Chen Yan® Zhang Mei' -

( 'Dept of Oncology Integrated Traditional Chinese and Western Medicine The First Affiliated Hospital

of Anhui Medical University Hefei 230022; *School of Life Sciences Anhui University Hefei 230601;
*Graduate School of Anhui University of Traditional Chinese Medicine Hefei 230012)

Abstract Objective To investigate whether armillariella tabescens polysaccharides ( ATPS) alleviates inflamma-—
tory responses and tissue damage in SHluorouracil ( 5+U) -induced chemotherapy-induced intestinal mucositis
( CIM) by inhibiting the TLR4/MyD88 /NF—«B signaling pathway. Methods Thirty 8-weeks-old male C57BL/6]
mice were randomly divided into five groups (n =6 per group) : control group model group and ATPS-ireated
groups ( low medium high dose: 100 200 400 mg/kg) . Body weight changes were recorded; Disease activity in—
dex ( DAI) scores were evaluated; small intestinal length and histopathology were measured; HE staining and his—
topathological scoring were performed; immunohistochemistry was used to detect the expression of tight junction pro—
teins ( ZOd Occludin) in the small intestine; serum levels of inflammatory cytokines interleukin-6 ( IL-6) and
tumor necrosis factor-alpha ( TNF-o) were analyzed by enzyme-inked immunosorbent assay ( ELISA) kit; Western
blot was employed to quantify ZO4d Occludin and TLR4/MyD88 /NF-«B pathway—related protein TLR4 MyD88
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ing the respective treatments cell proliferation inhibition was assessed using the CCK-8 assay colony formation as—
says and cell death staining. Senescence was quantified by B-galactosidase ( SA8-Gal) staining. The expression
of cell cycle regulators ( P21 P16 ~y-H2AX) apoptosis markers ( Bax Bcl2 Cleaved caspase-3) and path—
way-related proteins ( PERK P-eIF2 ATF4) was evaluated by Western blot and immunofluorescence. To further
investigate the role of the PERK/P-elF2/ATF4 axis in metformin-mediated modulation of pancreatic cancer cell se—
nescence and radiosensitization selective inhibitors ( GSK2606414) and agonists ( MK28) of PERK were em—
ployed. Results Radiotherapy markedly upregulated senescence-associated markers ( P21 P16 ~y-H2AX and B-
galactosidase activity) in pancreatic cancer cells. Senescent cells exhibited enhanced proliferative activity and in—
creased tumor volume both in vitro and in vivo. Metformin mitigated radiotherapy-induced senescence by reducing
the expression of senescence markers and significantly suppressing the clonogenic and proliferative capacity of trea—
ted cells. Mechanistically radiotherapy activated the PERK signaling pathway leading to increased expression of
PERK P-elF2 and ATF4 thereby driving cellular senescence. Pharmacological inhibition of PERK reduced B-
galactosidase activity while PERK activation further promoted the expression of senescence-associated proteins—an
effect that was reversed by metformin. Conclusion Metformin inhibits the activation of the PERK/P-elF2/ATF4
signaling pathway in pancreatic cancer cells following radiotherapy thereby delaying cellular senescence and reduc—
ing the associated radiotherapy resistance of senescent cells. This modulation contributes to the sensitization of pan—
creatic cancer cells to radiotherapy.

Key words metformin; pancreatic carcinoma; radioresistance; cellular senescence; PERK inhibitor; PERK/P-
elk2 /ATF4 signaling pathway
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NF«B p65 IkBa p-NF«B p65 p-kBa protein expression. Results Compared with the control group mice in
the model group exhibited significant reductions in body weight elevated DAI scores shortened small intestinal
length increased histopathological scores marked downregulation of ZO- and Occludin expression and elevated
levels of inflammatory cytokines TNF-« and IL-6. Additionally protein expression levels of TLR4 MyD88 p-NF-
kB p65 and pdkBa were significantly upregulated ( all P <0.01). In contrast mice in ATPS-reated groups
showed dose-dependent improvements attenuated weight loss reduced DAL scores restored intestinal length de-
creased histopathological scores upregulated ZO- and Occludin expression reduced TNF-a and IL-6 levels and
downregulated TLR4 MyD88 p-NF-«B p65 and pdkBa protein expression ( all P <0.01) . Conclusion ATPS
alleviates S+ U-induced CIM by inhibiting the TLR4 /MyD88 /NF—«B signaling pathway.

Key words armillariella tabescens mycelia polysaccharides; TLR4/MyD88/NF-«B signaling pathway; chemo—
therapy-induced intestinal mucositis; SHluorouracil; tight junction protein; intestinal barrier function
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