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Experimental study on Akkermansia muciniphila isolates in preventing

acute colitis in mice
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Abstract: Objective To investigate the preventive effect and potential mechanism of intervention with Akkermansia
muciniphila  (AKK) isolates on dextran sulfate sodium (DSS)-induced acute colitis in mice. Methods Forty 6-8-week—old
male C57BL/6] mice were randomly divided into a blank control group, a model group, an HX003 group, and an HX004
group. After 4 weeks of prophylactic intervention, acute colitis was induced by dextran sulfate sodium (DSS). The pathological
changes of colon and spleen tissues in each group were observed, the serum LPS level was determined, and the mRNA
transcription levels and protein expression levels of inflammatory factors IL—6, IL-10, IL-1B, and IFN—y in mouse colon
tissues were detected. The colonic contents of mice were collected, and 16S rRNA sequencing was used to analyze the
structure and abundance changes of the intestinal flora. Results Prophylactic intervention with AKK isolates alleviated
colonic inflammation in mice to a certain extent. Serum lipopolysaccharide (LPS) levels in mice exhibited a decreasing trend
(HX003, P=0.228). Both transcription and expression of IL—6 in colonic tissue showed downward trends. The transcription
level of the pro— inflammatory cytokine IL-1f was significantly decreased (HX003, P<0.05), accompanied by a downward
trend in its protein expression. In contrast, the transcription level of the anti—inflammatory cytokine IL-10 was markedly
upregulated (HX003, P<0.001), with an increasing trend observed in its expression. Compared with the model group, the
intervention groups displayed an upward trend in gut microbial diversity and a downward trend in the Firmicutes/
Bacteroidetes ratio. Conclusion AKK isolates alleviate colonic inflammation in mice with acute colitis to a certain extent and
improve the diversity and structure of their intestinal flora.
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Figure 1 Experimental procedure
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Figure 2 Colonic changes and disease activity index during the

modeling period

=%

MR 5

W

() S > >
& F S
< gr Q;‘r
4415

T P A S RN RS I ZHEY HE B0 HT (< 200) 5 [ B Bl N RS I 21370 4520 "P<<0.05, 7P<0.01;5™"P<0.001.
B3 EHUNRESH AL HE Qe @I R 8140 oy

Figure 3 H&E staining images and histological scores of colonic tissue during the modeling period
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Figure 6 mRNA transcription levels of inflammatory cytokines in colonic tissues of mice in each group
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Figure 7 Protein levels of inflammatory cytokines in colonic tissues of mice in each group
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Figure 8 Analysis results of a—diversity indices of intestinal flora in mice
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Figure 10 Analysis results of flora structure at the phylum level
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Figure 11 Ratio of firmicutes to bacteroidetes
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HA WA 2N 7 IIEE S . HX003 5 HX004 76355
Bhr BRI, i ] g 5 AR R R
MuAh R S 25 A G, nTRBSE AKK PR RS S
FPIRR S BSRRAE R T4 5 LRI
AKK GEM FIAEFZ , iR o eE
SRR, [T E AR AN 5 I 6 3 1, = 2h
WZIHEEZ Y HBE RS, W5 R, AKK M A
F1 Amuc_1100 7] I ] B % & # & A (Z0-1.
Occludin) A IR , Yok > 7 T8 308 155 , DA T 300 41 Al 22 4
I G ER R G S (020, (R, 1M 375 B 2 A
FEnTREITAE AKK FLEEREARIR 20, i Bf bR gy
SR AT s D I R HEEE S o Ak, AKK AR Bl
2P A RRE S IR 2. ARSI AR 2
WEEA RGN, EUFR LI AKK RIEHI G 2N
REAL HURE TR 220 , 72 TLR4 AYS53ah 7], A2
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OIS RAE SV . AR, B ] f TLR4-1L-23-
1L-22 il A A e A VR, s A T RS,
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1%, IR TR T REEAE— e AR iz /N
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BEGR | TRUFF R T, IRk B 1 )RR TR B 1S 259, i
Hua %5 \'S{E DSS 175511 IBD /NRARRI AR & BHL, JERE B
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R IBD B Sl Zsin SARm 2 [l AR v RE T4
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2 DSS 75 FAN IS B A4/ IR BT AR 2 2
PR, IR RE G TR AR = B A BTk
SN F/B BT R o PR RRBEAS E— e R -
Iz 58 NIz E R ZAEPE, a8 1/ U iE
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Pk HX003 fiEiE T H 2B E i .
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