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Alistipes finegoldii promotes the development of inflammatory
bowel disease: effect and mechanism

HAO Zichuangl’z, LI Dong2’3, TONG Jianghuiz, QIN Xiaomingl’z, ZHANG Huanz, WANG Yajingz,
YANG Ruifu?, TAN Yafang?, BI Yujing?", ZHI Fachao'"

1 Nanfang Hospital, Southern Medical University, Guangzhou, Guangdong, China
2 State Key Laboratory of Pathogen and Biosecurity, Academy of Military Medical Sciences, Beijing, China
3 School of Basic Medical Sciences, Anhui Medical University, Hefei, Anhui, China

Abstract: [Objective] To study the effect of Alistipes finegoldii (AF) on inflammatory bowel
disease (IBD) and the underlying mechanism.[Methods] Six-week-old male C57BL/6J mice were
administrated with streptomycin for three days and then randomly assigned into the control,
phosphate buffered saline (PBS), and AF groups. Mice were administrated with AF suspension
(1x10° CFU, 200 pL per mouse) or PBS by gavage for two weeks, followed by drinking of the
water containing 2.5% dextran sulfate sodium (DSS) for one week for the modeling of colitis. The
weight loss fraction percentage, fecal characteristics, blood fecesstools, and colon length were
determined. The colon tissue was stained with hematoxylin-eosin for the scoring of
histopathological changes, and feces samples were collected at the beginning and end of the
experiment for sequencing of 16S rRNA gene amplicons at the beginning and end of the
experiment. The mRNA levels of colon tissue-associated intestinal barrier proteins and
inflammatory mediators were determined by qPCR. [Results] The mice in the AF group had
severer disease conditions than those in the PBS group regarding the weight loss percentage,
disease activity index, colon shortening, and histopathological score. Compared with the PBS
group, the AF group showed down-regulated mRNA levels of occludin and claudin 5 and up-
regulated mRNA level of interleukin (IL) -17A. The AF group had lower alpha diversity of
intestinal flora than the PBS group, and the beta diversity showed significant differences between
AF and PBS groups. The linear discriminant analysis effect size (LEfSe) results revealed that the
significantly differential bacteria between AF and PBS groups were Bacilli, Erysipelotrichales,
Erysipelotichaceae, Odoribacter, Marinifilaceae, Dubosiella, and Dubosiella newyorkensis.
[Conclusion] AF promotes the secretion of inflammatory mediators, impairs the permeability of
the intestinal mucosa, and alters the structure and diversity of the intestinal flora, thereby
promoting the development of IBD.

Keywords: inflammatory bowel disease; intestinal flora; Alistipes finegoldii; intestinal barrier
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Table 1 Disease activity index

Score Percentage of weight loss (%) Faecal viscosity Blood feces

0 <1 Dry, hard Negative occult blood test
1 1-5 Wet, hard

2 5-10 Soft, sticky Positive occult blood test
3 10-20 Soft, loose

4 >20 Loose stool Blood feces

=2 RIS
Table 2 Histopathologic scores

Score Mucosal damage Inflammatory cell infiltration

0 Normal No infiltration

1 Mild loss of crypts Sporadic infiltration

2 Moderate loss of crypts Submucosal infiltration increased
3 Severe loss of crypts Submucosal nest-like infiltration
4 Full-layer erosion and ulceration Transmural infiltration

®3 NRAEREERERMER T 58975

Table 3 Sequences of mouse intestinal tight junction proteins and inflammatory factor primers

Primers name

Primer sequences (5'—3")

Gapdh-F ATCACTGCCACCCAGAAGACTG
Gapdh-R ATGCCAGTGAGCTTCCCGTTCAG
Occludin-F CTGCTGCTGATGAATATAATAG
Occludin-R CCTCTTGATGTGCGATAA

Claudin 5-F GCTCTCAGAGTCCGTTGACC
Claudin 5-R CTGCCCTTTCAGGTTAGCAG
IL-17A-F TTTAACTCCCTTGGCGCAAAA
IL-17A-R CTTTCCCTCCGCATTGACAC
TNF-0-F CCCTCACACTCAGATCATCTTCT
TNF-a-R GCTACGACGTGGGCTACAG

http://journals.im.ac.cn/actamicrocn
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Figure 1 Alistipes finegoldii exacerbates DSS-induced acute colitis. A: Mice were given 3 days of water
containing 2 mg/mL streptomycin, followed by 2 weeks of gavage of 0.2 mL of PBS or 0.2 mL of 1x10° CFU of
Alistipes finegoldii, followed by 7 days of water or 2.5% DSS; B: Mouse body weight change; C: DAI score; D:

Representative colon image; E: Length of mouse colon.
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Figure 2 Alistipes finegoldii impairs the intestinal mucosal barrier and promotes the secretion of inflammatory
factors. A: Representative image of HE staining, scale bar: 100 um; B: Histological scoring of HE staining; C, D:
Expression of tight junction proteins (Occludin, Claudin 5) in mouse intestinal tissue; E, F: Expression of

inflammatory factors TNF-o and IL-17A in mouse intestinal tissues.
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Figure 3  Alistipes finegoldii altered the composition of the intestinal flora after gavage. A: Top 10 species in
relative abundance at the phylum level; B: Top 20 species in relative abundance at the genus level; C: Shannon

index; D: Chaol index; E: PCoA analysis.
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Figure 4 Differences in bacterial analysis. A: LEfSe analysis of species with significant differences among

groups; B: Phylogenetic tree.
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