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Abstract

This study was conducted to explore the therapeutic effect of the probiotic Bifidobacterium animalis subsp. lactis
BLa80 on inflammatory bowel disease. A model of ulcerative colitis (UC) was induced in C57BL/6 mice by admin-
istering of 2.5% dextran sulphate sodium (DSS) for 8 days. After developing UC, some mice were treated via intra-
gastric administration of BLa80 at a dose of 10° colony-forming units to assess the preventive effects of BLag80 on
DSS-induced UC. Compared with non-treated UC model mice, BLa80-treated mice had reduced colon shortening
and improvements in colonic tissue structure. Treatment with BLa80 also decreased the serum concentrations of the
proinflammatory cytokines tumor necrosis factor-alpha (TNF-a), interleukin (IL) 6 and IL-17 in mice. 16S rRNA gene
sequencing revealed that BLa80 increased gut microbial diversity in mice and modulated UC-associated imbalances
in the gut microbiota. BLa80 selectively promoted the growth of beneficial bacteria, including Romboutsia and Adler-
creutzia, the abundances of which were negatively correlated with concentration of cellular inflammatory factors. In
summary, the study results demonstrated that pretreatment with B. lactis BLa80 reduced intestinal inflammation and
altered the gut microbiota, implying that BLa80 is a promising probiotic strain with potential therapeutic function in

uc.
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Introduction

Inflammatory bowel disease (IBD) is a group of chronic
diseases characterized by gastrointestinal inflammation,
including Crohn’s disease and ulcerative colitis (UC)
(Debnath et al. 2013; Norouzinia et al. 2017). Classically,
UC affects the lining of the rectum or large intestine
and may cause frequent diarrhoea, abdominal cramp-
ing, and rectal bleeding (Debnath et al. 2013). Although
the aetiology of IBD remains uncertain, disruption of the
intestinal mucosal immune system, defects in the intes-
tinal mucosal barrier, and some genetic and environ-
mental factors have been implicated (Khor et al. 2011).
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Immunosuppressive drugs, such as 5-aminosalicylic acid,
corticosteroids, methotrexate, and thiopurines, are the
main medications used in the treatment of IBD (Abreu
2002; Cheifetz 2013). However, these drugs usually pro-
vide inadequate treatment and occasionally cause serious
adverse effects (Lakatos and Lakatos 2008; Sergent et al.
2010). Therefore, novel alternatives for IBD prevention
and clinical treatment are needed (Sergent et al. 2010).
Probiotics are defined as ‘live microorganisms that,
when administered in adequate amounts, provide a
health benefit on the host’ (Hill et al. 2014). Some probi-
otic strains belonging to the genera Bifidobacterium and
Lactobacillus have been reported to reduce the symp-
toms of IBD (Chae et al. 2018; Kumar et al. 2017; Logan
and Katzman 2005; Shadnoush et al. 2013; Xie et al.
2017). Probiotics play beneficial roles in the host, e.g.,
they inhibit the growth of pathogenic microorganisms

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://orcid.org/0000-0001-6155-3205
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13568-022-01411-z&domain=pdf

Dong et al. AMB Express (2022) 12:67

in gut microflora, promote the production of substances
that contribute to cell proliferation and maturation, cor-
rect imbalances in the intestinal microflora, and regulate
immunity (Gongalves et al. 2018; Howarth 2008; Neu
2019). Given the correlation between IBD and the gut
microbiota, prevention strategies that target an abnor-
mal gut microbiota composition may be effective. Stud-
ies have shown that probiotic species of genera such as
Bifidobacterium and Lactobacillus can effectively reduce
populations of pathogenic gut microbes in patients with
IBD, thereby alleviating dysbacteriosis (Aggeletopoulou
et al. 2019; Khan et al. 2019). However, the beneficial
effects of probiotics are species- or even strain-specific,
and new probiotics are needed to support the use of it in
patients with IBD (Veerappan et al. 2012).

Dextran sulphate sodium (DSS) induction is a common
chemical method used to induce intestinal inflammation
(e.g., colitis) in animals. Epithelial cell death caused by
DSS may impair intestinal barrier function and contrib-
ute to subsequent inflammation. Animal models of DSS-
induced UC enable studies of epithelial barrier function
and innate immune responses (Singh et al. 2018). In
rodents, DSS-induced colitis results in a major shift in
the gut microbiota, which is similar to changes occurring
in human patients with UC (Wang et al. 2017).

Bifidobacterium animalis subsp. lactis BLa80 is a com-
mercial strain produced by Wecare probiotics (Suzhou)
Co., Ltd. Recent studies have shown that compound pro-
biotics containing BLa80 improved survival time, reduced
intestinal epithelial damage, and partially restored diver-
sity of intestinal microbiota in mice exposed to total body
irradiation (dose=9 Gy) (Zhao et al. 2021). The purpose
of this study was to further assess whether B. lactis BLa80
could attenuate the severity of DSS-induced colitis in
mice.

Materials and methods

Preparation of B. lactis BLa80

BLa80 was provided by Wecare-bio Probiotics (Suzhou)
Co., Ltd. DeMan-Rogosa-Sharpe (MRS) agar was pur-
chased from Hopebio Co., Ltd (Qingdao, China). BLa80
was cultured using de Man-Rogosa-Sharpe (MRS) broth
at 37 °C for 24 h in an anaerobic environment, the fer-
mentation pH was controlled around 5.5 by feeding
20% NaOH. Then, bacterial cells were collected by cen-
trifugation at 7000x g for 15 min, and the collected cells
were washed twice with sterile saline and resuspended.
The bacterial solution was freshly prepared before each
administration to mice.

Animals and treatment
Dextran sulphate sodium (DSS, MW: 36,000—50,000 Da)
was obtained from Yeasen Biotechnology (Shanghai) Co.,
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Ltd. Male C57BL/6 ] mice (4 weeks old) were purchased
from Shanghai Laboratory Animal Research Center
(Shanghai, China). Ethical approval for all animal experi-
mental procedures was provided by the Animal Ethics
Committee of Shanghai Laboratory Animal Research
Center (Ethics No. 2021082003). Mice were kept in a
room with a controlled light schedule (12-h light—dark
cycle) and temperature (25+2 °C) with free access to
food and water throughout the study. After a 7-day adap-
tive feeding period prior to study initiation, the mice
were randomly divided into three groups (n=10/group):
the control (CTL) group, UC group and BLa80 group.
Mice in the CTL group were given tap water; while those
in the UC and BLa80 groups were given tap water with
DSS (2.5%). Mice in the BLa80 intervention group were
administered 10° CFU of BLa80 daily intragastrically by
gavage from the next day of DSS administration, while
mice in the CTL and UC groups were administered an
equal volume of normal saline by gavage. The duration
of the modelling and intervention process was 8 days,
after which mice in all of the three groups were given
untreated drinking water for the rest 4 days.

Evaluation of Disease Activity Index (DAI)

UC was evaluated using the Disease Activity Index (DAI),
which is based on based on body weight, stool consist-
ency, and the presence of occult blood in the stool
(Marchesi et al. 2007). The DAI was calculated every
3 days from the beginning of DSS induction to the end
of the study. The mice were weighed daily, and the fol-
lowing clinical scores were assessed. Weight loss was
scored as: 0, no weight loss, 1, 1-5% reduction; 2, 5-10%
reduction; 3, 10-15% reduction; or 4, >15% reduction.
Stool consistency was scored as: 0, well-formed pellets; 2,
pasty and semi-formed feces not adhering to the anus; or
4, watery diarrhea adhering to the anus. Intestinal bleed-
ing was scored as 0, blood occult negative, 2, blood occult
positive, or 4, major bleeding.

Histological analysis

At the end of the experiment, tissue samples were col-
lected from the distal colon of each mouse, washed with
phosphate buffer saline, cut longitudinally and fixed over-
night using 4% paraformaldehyde. Then, the distal colon
tissues were dehydrated using in a graded ethanol series,
embedded in paraffin, and stained with hematoxylin and
eosin (H&E). The tissues were observed under a light
microscope to detect histological damage. The severity of
UC was assessed based on the histological scores, which
were based on histopathological morphology (Hassan
and Hassan 2018).



Dong et al. AMB Express (2022) 12:67

Analysis of serum biochemical parameters

At the end of the experiment, the blood samples col-
lected from each mouse were centrifuged at 4000g for
10 min at 4 °C to collect serum. The serum concentra-
tions of tumor necrosis factor alpha (TNF-a), Inter-
leukin (IL)-6, and IL-17 factors were measured using
enzyme-linked immunosorbent assay (ELISA) Kkits
following the manufacturer’s instructions (Nanjing
Jiancheng Bioengineering Institute, Nanjing, China).

Microbiota analysis

Colonic stool samples were collected from the mice for
intestinal microbiota analysis at the end of the experi-
ment. Total DNA was extracted from 200 mg of feces
using the QIAamp Fecal DNA Extraction Kit (Qiagen).
The 16S rRNA V3-V4 region was amplified by PCR
using 341F (5-CCTACGGGNGGCWGCAG-3') and
805R (5'-GACTACHVGGGTATCTAATCC-3’) prim-
ers. The final 16S rRNA gene amplicon library was
sequenced on the MiSeq platform (Illumina) using a
2 x 300 bp paired-end protocol. The obtained paired-
end reads were merged using Usearchll (https://www.
drive5.com/usearch/) and reads>400 pb in length
were retained for subsequent analysis. All quality-fil-
tered sequences were mapped to chimera-free ampli-
con sequence variants (ASVs), and an ASV abundance
table was created using USEARCHI11 with the default
settings. The phylogenetic assignment of representa-
tive sequences for each ASV was determined using the
Usearch SINTAX algorithm (Edgar 2016), with the 16S
rRNA database of the RDP training set (v18 version)
as the reference database (https://www.drive5.com/
usearch/manual/sintax_downloads.html). Based on the
ASV abundance table, the a diversity indices of chaol,
Shannon_e, Berger_Parker, and Simpson diversity was
calculated with Usearch alpha_div. beta-diversity was
assessed at ASV level with principal coordinates anal-
ysis (PCoA, Bray—Curtis distance algorithm) and per-
mutational multivariate analysis of variance using the
adonis function of R package vegan (Oksanen et al.
2019).

Linear discriminant analysis effect size (LEfSe) was
used to identify biomarkers characteristic of each group
based on ASV table (Segata et al. 2011). To identify dif-
ferentially abundant functional processes and pathways
among the three groups, microbial pathway abundance
was predicted based on taxonomic profiles obtained
from 16S rRNA gene amplicon sequencing data (Lang-
ille et al. 2013), using the picrust2_pipeline.py script in
Picrust2 (version 2.5). Statistical analysis and visuali-
sation of the Picrust2 analysis results were performed
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using the Statistical Analysis of Metagenomes and
Other Profiles package, version 2.1.3 (Parks et al. 2014).

Statistical analysis

Quantitative data are expressed as the arithmetic
mean =+ standard deviation (SD) for each group. The
effect of treatment was determined by one-way analysis
of variance (ANOVA) and differences between treat-
ments were analyzed post-hoc using Tukey’s honest sig-
nificant difference test. P-values<0.05 were considered
to indicate statistical difference. Data visualization was
conducted using ggplot2 on the R platform (Wickham
2017). R version 4.1 was used to perform all statistical
tests (Team RC 2013).

Availability of data and materials
The 16S rRNA sequencing data have been deposited
in the Sequence Read Archive database of the National
Center for Biotechnology Information under the Acces-
sion ID Number PRJNA769551.

Results

Effect of B. lactis BLa80 on DSS-induced colitis symptoms
The protective effect of B. lactis BLa80 in mice was
assessed using the body weight, DAI, colon length,
and histological examination of the distal colon. As
shown in Fig. 1A, DSS administration resulted in a sig-
nificant decrease in the body weight of mice in the UC
group on days 11 and 12. Although mice in the BLa80
group also exhibited body weight losses, the decreases
were significantly smaller than those in the UC group.
As shown in Fig. 1B, the DAI scores of mice in the UC
group increased significantly, whereas those of mice in
the CTL group remained at O throughout the experi-
ment. Importantly, the intervention with B. lactis BLa80
significantly reduced the DAI score compared with UC
group. Mice in the UC group exhibited a reduction in
colon length, whereas treatment with B. lactis BLa80
reversed DSS-induced colon shortening (Fig. 1C). His-
tological examination of the distal colon showed severe
mucosal inflammation in the UC group, which typically
was accompanied by crypt damage, infiltration, ulcera-
tion, and oedema in the intestinal epithelial layer. These
pathological changes in the colon were alleviated in the
BLa80 group (Fig. 1D).

B. lactis BLa80 reduces inflammation in UC mice

The effect of B. lactis BLa80 on systemic indicators of
inflammation in the colonic mucosa of mice with DSS-
induced UC is demonstrated in Fig. 2. The serum con-
centrations of the proinflammatory cytokines TNF-a,
IL-6, and IL-17 were significantly increased in the UC
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Fig. 1 Effect of BLa80 on body weight, DAI, colon length and distal colon tissue in UC mice. BLa80 significantly improved UC physiological
parameters in mice: A body weight change in mice; B DAl assessment of UC in mice; the above data were characterized as mean = standard
deviation (SD). C Macroscopic picture of colon length; D Pathological examination of colon tissue (scalebar=200 um); E histological score
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Fig. 2 Effect of Bla80 on serum cytokine levels in mice. A serum tumor necrosis factor a (TNFa) level in mice; B serum Interleukin (IL) 6 level in mice;
Cserum IL17 level in mice. Compared with the model group, BLa80 significantly decreased the serum levels of TNFaq, IL6 and IL17




Dong et al. AMB Express (2022) 12:67 Page 5 of 10
chao1 shannon_e berger_parker simpson
p =0.000 p =0.010 p=0.713 p =0.549
p =0.036 p =0.368 p =0.253 p =0.604
3204 p =0.000 p =0.002 p =0.677 p =0.165
0.20+
0.07
4.5+ T
300+
0.154
0.05+ —
280+ 4.0+ 0.10 .
ﬁ 0.034
260 0.054 - -
1 T ] L 1 T 1 T ] 1 T ]
CTL uc BLa80 CTL uc BLa80 CTL uc BLa80 CTL uc BLa80
Fig. 3 Effect of BLa80 on the a diversity of gut microbiota. No differences were detected in the diversity (shannon_e, berger_perker, and simpson
metrics) but richness (Chao1 index) in the Gl microbiota increased in the Bla80 group

group compared with the CTL group, but were dramati-
cally reduced in the BLa80 group compared with the UC

group.

Effect of B. lactis BLa80 on the gut microbiota in mice

with DSS-induced UC

The gut microbiota of mice in the CTL, UC, and BLa80
groups were detected by high-throughput pyrosequenc-
ing of the V3-V4 region of 16S rDNA. As shown in Fig. 3,
the o diversity of the microbial community in the UC

group decreased significantly in terms of microbial rich-
ness (Chaol index) and microbial diversity (Shannon
index). Compared with the UC group, the BLa80 group
increased the microbial richness of the microbial com-
munity, but there was no significant difference on the
microbial diversity between the two groups.

The distribution patterns of principal components of
the gut community structure of mice in each group at dif-
ferent taxonomic levels (phylum, family and genus) were
compared via PCoA, and the significance of differences
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Fig. 4 Effect of BLa80 on gut microbiota in UC mice. The composition distribution patterns under different taxonomic classifications including
phylum (A), family (B) and genus (C) levels were compared using PCoA. We also performed a significance analysis using pairwise adonis
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Fig. 5 Effect of BLa80 intervention on the abundance of gut rmcroblota in UC mice. Alluvial plot (A) and changes in abundance (B ) at the phylum
level

in community structure was tested using pairwise
adonis analysis. As shown in Fig. 4, the paired adonis
test showed that the samples clearly clustered into three
groups at the family and genus levels. This finding illus-
trates that B. lactis BLa80 altered the structure of the gut
microbiota in mice with DSS-induced UC.

At the phylum level, composition analysis revealed
that Firmicutes and Bacteroidetes were predominant in
the gut microbiota of all three groups of mice, although
the relative abundances differed between the groups

(Fig. 5A). Compared with the CTL group, the UC group
had an increased relative abundance of Bacteroidetes and
decreased abundances of Firmicutes and Deferribacteres.
No significant differences in the abundances of Bacteroi-
detes and Firmicutes were observed in the BLa80 group,
whereas this group had an increased relative abundance
of Actinobacteria compared with UC group (Fig. 5B).
LEfSe analysis showed differential enrichment of
genera in the CTL, UC, and BLa80 groups. Compared
with the CTL group, mice in the UC group showed
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increases in the abundances of Escherichia/Shigella
and Amedibacillus, and decreases in the abundances
of Faecalibaculum, Bifidobacterium, Eubacterium,
Adlercreutzia, and Romboutsia (Fig. 6A). BLa90 inter-
vention had no significant effect on the abundance of
Escherichia/Shigella. However, significant increases
in the abundances of strains belonging to the genera
Romboutsia and Adlercreutzia were demonstrated in
the BLa80 group (Fig. 6B). However, the abundance of
Escherichia/Shigella did not change significantly after
BLa80 intervention. Additionally, a significant increase
in the abundance of strains belonging to the genera
Romboutsia and Adlercreutzia was demonstrated in
the BLa80 intervention group. (Fig. 6B).

PICRUSt analysis was used to predict how BLa80
intervention might affect functional pathways. Com-
pared with the CTL group, predicted microbial
functions such as carbohydrate metabolism, glycan
biosynthesis and metabolism, amino acid metabolism,
metabolism of cofactors and vitamins, and energy
metabolism were predicted to increase in mice in the
UC group, whereas protein families: signaling and cel-
lular processes, membrane transport, protein families:
genetic information processing, and cell metabolism
were predicted to decrease (Fig. 6C). After BLa80
intervention, this trend was partially reversed, as
shown by the predicted significant increases in micro-
bial functions such as protein families: signaling and
cellular processes and cell motility and decreases in
the metabolism of cofactors and vitamins, lipid metab-
olism, energy metabolism, metabolism of other amino
acids and transport and catabolism (Fig. 6D).

Correlation analysis

The gut microbiota has been shown to regulate systemic
chronic inflammation in a variety of diseases. There-
fore, potential correlations between the fecal microbiota
and the inflammatory cytokines TNF-q, IL-6, and IL-17
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were analyzed. Analysis of correlations between the gut
microbiota and serum cytokine concentrations revealed
inverse correlations between the relative abundances of
Romboutsia and Adlercreutzia and the concentrations
of TNF-a, IL-6, and IL-17 (Fig. 7). Negative correla-
tions were also identified between these cytokines and
beneficial bacterial genera such as Lactobacillus, Fae-
calibaculum, Bifidobacterium, and Ligilactobacillum,
while positive correlations were identified between the
cytokines and the relative abundances of opportunistic
pathogens such as Escherichia/Shigella species.

Discussion

Currently, most probiotics are sold as food or nutritional
supplements. Little research has been conducted to dem-
onstrate the use of these probiotics to prevent or treat
specific diseases. BLa80 is a commonly used probiotic in
China. In this study, we investigated the potentially ame-
liorative effect of B. lactis BLa80 on DSS-induced acute
UC in mice and found that B. lactis BLa80 promoted the
healing of DSS-induced UC in mice, as shown by the
decrease in DAI, mitigation of colon length shortening,
and reversal of body weight loss. Histological analysis
also confirmed that B. lactis BLa80 intervention allevi-
ated intestinal inflammation in the UC model mice. We
further observed a positive modulatory effect of B. lac-
tis BLa80 on the gut microbiota in mice with UC. Our
results are consistent with recent findings showing that
B. lactis XLTG11 can attenuate DSS-induced UC in a
process associated with inhibition of signalling through
the TLR4/MYD88/NF-kB pathway, modulation concen-
trations of inflammatory cytokines, and remodelling of
the gut microbiota (Wang et al. 2021).

Various cytokines are involved in regulating intestinal
mucosal inflammation and intestinal epithelial integ-
rity (Sun et al. 2015; Yu et al. 2012). The balance of pro-
inflammatory and anti-inflammatory cytokines in the
colonic mucosa forms the basis for a stable intestinal
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environment, and disturbance of this balance facilitates
the overproduction of proinflammatory cytokines, trig-
gering a disease state in people with IBD (Casini-Raggi
et al. 1995; Xavier and Podolsky 2007). The interaction
between the gut microbiota and the host immune system
is an important factor in balancing and resolving inflam-
mation. Some studies have suggested that modulation of
the gut microbiota can be used as a therapeutic strategy
to manage several gastrointestinal disorders, including
IBD (Dotan and Rachmilewitz 2005; Vieira et al. 2016).
We found that when treated with BLa80, UC model mice
exhibited decreased serum concentrations of the proin-
flammatory cytokines TNF-a, IL-6, and IL-17. There-
fore, we speculate that the anti-colitis effect of B. lactis
BLa80 may be attributable to the regulation of inflamma-
tory mediators. An intact intestinal barrier is essential for
maintaining a healthy intestine and preventing pathogen
colonisation. DSS-induced acute UC can increase intes-
tinal permeability, damage intestinal epithelial cells, and
disrupt the function of tight junction proteins in the
intestinal barrier. Increased intestinal permeability leads
to increased blood concentrations of lipopolysaccharide,
which triggers an inflammatory response (Lakhan and
Kirchgessner 2010; Lambert et al. 2002). The decreased
serum concentrations of inflammatory cytokines
observed after B. lactis BLa80 treatment provide explana-
tions for the anti-colitis effect of B. lactis BLa80.

The intestinal microbiota plays an important role in
maintaining physiological functions of the host. Whether
intestinal microbial dysbiosis is a cause or a consequence
of intestinal inflammation in mice with colitis remains
controversial (Dotan and Rachmilewitz 2005; Vieira et al.
2016). Using high-throughput pyrosequencing analy-
sis, we confirmed the regulatory effect of B. lactis BLa80
on the gut microbiota in UC mice. Specifically, B. lactis
BLa80 appeared to change the composition of gut micro-
biota by selectively increasing the abundances of ben-
eficial bacteria such as Romboutsia and Adlercreutzia,
suggesting that BLa80 provides considerable positive
support for intestinal homeostasis. Recent studies have
shown that species of the genus Romboutsia have multi-
ple metabolic capacities such as carbohydrate utilization,
individual amino acids fermentation, anaerobic respira-
tion, and end products of microbial metabolism (Gerrit-
sen 2015; Gerritsen et al. 2019). Recent studies have also
shown the apparent depletion of Romboutsia in cancer-
ous mucosa and adenomatous polyps (Mangifesta et al.
2018). Adlercreutzia, a genus in the phylum Actinobac-
teria, comprises exclusively anaerobic equol-producing
bacteria (Takahashi et al. 2021). Studies have shown that
in the human intestine, Adlercreutzia species can convert
resveratrol to dihydroresveratrol (Bode et al. 2013). Influ-
enza A virus-infected mice treated with Lactobacillus
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mucosae 1025 and Bifidobacterium pumilus CCFM1026,
exhibited increases in the relative abundance of Adler-
creutzia, Lactobacillus, and Bifidobacterium, and modu-
lation of short-chain fatty acid metabolism, leading to
enhanced production of butyrate (Lu et al. 2021). We
thus consider that the anti-inflammatory effect of BLa80
may be associated with changes in the gut microbiota.

We did not detect a significant increase in the abun-
dance of Bifidobacterium in the gut microbiota in the
BLa80 group. Ekmekciu et al. observed that the abun-
dance of Bifidobacterium remained unchanged after
treatment with VSL3 (Ekmekciu et al. 2017). Celiberto
et al. did not observe significant changes in the abun-
dance of Bifidobacterium in rats treated with Bifidobac-
terium longum ATCC15707 and Enterococcus faecium
CRL183 (Celiberto et al. 2017). Our findings are consist-
ent with these reports. We observed that DSS admin-
istration led to the disturbance of the gut microbiota
in mice, as indicated by the significant enrichment of
Escherichia/Shigella in the UC group compared with
the CTL group, whereas BLa80 reshaped the intestinal
microbiota and promoted the growth of beneficial bacte-
ria, including the genera Romboutsia and Adlercreutzia.
Most IBD studies have shown an increased abundance
of Enterobacteriaceae species (Gevers et al. 2014;
Mirsepasi-Lauridsen et al. 2019; Petito et al. 2019). In this
study, B. lactis BLa80 effectively inhibited the colonisa-
tion of opportunistic pathogens and increased the popu-
lation of beneficial bacteria in the mouse colon.

At the microbial function level, we observed signifi-
cant increases in the metabolic pathways related to car-
bohydrate metabolism and glycan biosynthesis and in the
metabolism of intestinal bacteria in the UC group. We
speculate that these increases may be related to increases
in the abundance of microbes capable of degrading gly-
cans in the mucus secreted by the host, consistent with
the disruption of the intestinal mucosal barrier in UC
mice. Therefore, microorganisms that can utilize these
endogenous glycans efficiently may have different
degrees of impact on colon health, especially in states of
host dysfunction (Koropatkin et al. 2012). The ability of
BLa80 intervention to significantly reverse these changes
associated with UC suggests that BLa80 helps to regulate
the gut microbiota and improve the intestinal mucosal
barrier.

This study focused on a single experiment to assess the
therapeutic effect of BLa80 on acute colitis, and there-
fore, we cannot provide sufficient information about the
reproducibility of our findings. Additionally, the poten-
tial link between the severity of acute colitis and the gut
microbiota has not been analyzed. Finally, the mecha-
nism by which B. lactis BLa80 inhibits acute inflam-
mation in DSS-induced UC models has not been fully
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elucidated and may involve targeting molecules or related
signal pathways.

In summary, the intervention with B. lactis BLa80 can
significantly alleviate symptoms of DSS-induced acute
UC in mice. B. lactis BLa80 not only alleviated macro-
scopic pathological findings, as indicated by the improved
DAL but also alleviated DSS-induced inflammation. The
results of this study suggest that B. lactis BLa80 inter-
vention enhances the stability of the gut microbiota by
selectively promoting the growth of beneficial bacteria,
including the genera Romboutsia and Adlercreutzia.
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