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Akkermansia muciniphila supernatant improves intestinal mucosal injury by inhibiting endoplasmic
reticulum stress

ZHANG Lijun', YUAN Junjie',ZHAO Jingwen'*, CHEN Xin'?

(1.Department of Gastroenterology and Hepatology, General Hospital, Tianjin Medical University, Tianjin 300052, China;2.Tianjin
Institute of Digestive Diseases, Tianjin Key Laboratory of Digestive Diseases , Tianjin 300052, China)

Abstract Objective: To investigate the effect and mechanism of Akkermansia muciniphila (AKK) supernatant on intestinal mucosal
injury induced by non-steroidal anti-inflammatory drugs (NSAIDs ). Methods: Eighteen C57BL/6 mice (6-8 weeks of age) were ran—
domly divided into three groups by random number table method: normal control group (CON ), modeling group (INDO) and inter—
vention group (INDO+AKK ) ,with 6 mice in each group. INDO group was treated with Indomethacin to establish the small intestine in—
jury model of NSAIDs,INDO+AKK group was treated with AKK supernatant by oral gavage. Intestinal samples of each group were col-
lected , and mucosal barrier morphology was observed by hematoxylin-eosin (HE) staining, mucosal barrier indexes occuldin, zona oc—
clusa (ZO1),and mucin 2 (MUC2) were observed by immunohistochemical staining (IHC ), and goblet cell number was ohserved by
periodic Schiff (PAS) staining. Real-time quantitative fluorescent PCR  (qRT-PCR) was used to verify the expression changes of
MUC2, glucose regulatory protein 78 (GRP78),X~box binding protein 1 (XBP1s),C/EBP necrosis factor related protein (CHOP),
activated transcription factor 4 (ATF4 ), activated transcription factor 6 (ATF6),and eukaryotic translation initiation factor 2a kinase
3 (PERK). and other genes at mRNA level. Results: HE staining of small intestine tissue revealed that compared with CON group , IN—
DO group showed damage of intestinal mucosal structure and reduced villi. In the INDO+AKK group, the damage of small intestinal mu—
cosa and the loss of villi were reduced,and the areas infiltrated by inflammatory cells in the mucosa and its sublayer were also signifi—
cantly reduced. THC analysis showed that Occuldin (F=11.48,P<0.05),Z01(F=68.10,P<0.001 ) and MUC2 (F=19.93,P<0.01) ex—
pression levels were increased in INDO+AKK group compared with INDO group. PAS results showed that the number of goblet cells in
INDO+AKK group was significantly increased compared with INDO group (F=205.9, P<0.001). The results of qRT-PCR showed that

HE4&mE XiEWIERRARTIA(TIWI2021MS005)
TEERN HKWE(1997-), &, Mt , FRFE: LiELERR/IMNFHRG; EE1EE 5%, E-mail: xchen03@tmu.edu.cn,



5 6 1

GKANA , 55, Akkermansia muciniphila 1T858 3 30 PN J5E 90 157 S % /M b S 405 529

compared with the INDO group , the expression level of MUC2 gene (F= 23.67,P<0.01) was increased in the INDO+AKK group,
GRP78 (F=7.869,P<0.01),CHOP (F=11.45,P<0.05),XBPls (F=8.344,P<0.05),ATF4 (F=16.37,P<0.001),ATF6(F=12.99,P<
0.001),PERK (F=11.58,P<0.01) were all decreased. Conclusion: AKK supernatant can ameliorate NSAIDs induced intestinal mu—

cosal barrier injury by inhibiting ER stress.
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Fig4 Expression of ZO1 in small intestine tissues
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Fig.7 The number of goblet cells in small intestine
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