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Abstract: The gastrointestinal tract is one of the most metabolically active organs and the
largest reservoir of bacteria in the human body. The human gastrointestinal tract contains rich
microbiota, which has a complex relationship with the host health. The gut microbiota is in a
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dynamic equilibrium, the disturbance of which can cause gastrointestinal diseases such as
constipation, diarrhea, irritable bowel syndrome, inflammatory bowel disease, and colorectal
cancer. In recent years, there have been increasing studies on postbiotics. The protective effect
of postbiotics on intestinal barrier is similar or even superior to that of probiotics. We reviewed
the studies of postbiotics in animal experiments and clinical studies in alleviating
gastrointestinal diseases and summarized the role and mechanisms of postbiotics in enhancing
the epithelial barrier and regulating the immune system, gut microbiota, and nervous system.

Keywords: postbiotics; gastrointestinal diseases; gut microbiota; animal experiments; clinical research
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Table 1 Animal experiment of postbiotics alleviating gastrointestinal diseases
Study Study Main Postbiotics type Dose Group Intervention Results
object symptom cycle
Zhao et al. Male Constipation After fermentation, 0.5 mg/d, 2.5 mg/d 8 treatment 8 days Increase the content
2022”7 mouse the supernatant of L. groups, each of feces, promote
plantarum LPL28, L. group (N=8) intestinal movement,
salivarius AP-32, B. and increase the level
longum subsp. infantis of serum gastricin,
BLI-02, and change the
Lactobacillus composition of gut
acidophilus TYCA06 microbiota and
was extracted and SCFAs metabolism
heat-killed
Park et al. Male rat Constipation Heat-killed 3.2x10'Y CFU/mL, 8 treatment 5 weeks The number, weight,
202118 Lactoplantibacillus ~ 8x10'° CFU/mL,  groups, each and moisture content
plantarumnF1 1.6x10" CFU/mL  group of rats have improved,
(n=12) and the level of
inflammatory
cytokines decreased
Geetal. Pseudo-st Constipation Butyrate 1.1% Health group 8 weeks Symptoms related to
2017 erile mice (n=40), constipation are
constipation relieved
group (N=40)
Hoetal. Weaned Diarrhea Four kinds of >1x10" CFU/g 6 treatment 6 weeks The feed conversion
2020%4  piglet heat-killed probiotics groups, each rate of the treatment
and 10 kinds of mixed group group is higher and the
probiotics (n=24) smell of feces is less
Morales- Newborn Diarrhea The fermentation 0.92 g/100 g 5 treatment 16 days Reduce the incidence
Ferré et al. rat inactivated product of groups, each and severity of
202203 Bifidobacterium breve group (N=2) diarrhea
and Sreptococcus
thermophilus
Seonget Malerat IBS Heat-killed 1x10" CFU/d Treatment 4 weeks The level of
al. 202179 Lacticaseibacillus group (N=7), inflammatory
casei DKGF7 control cytokine and serum
group (N=7) cortexylone in colon
tissue is low, which
significantly
improves the
symptoms of the rats
IBS model
Wang et al. Male IBS Cell-free supernatant 1.0 mL/d Undiluted 4 weeks The expression of
20157 mouse of Lacticaseibacillus group (n=12), 5-hydroxylin
rhamnosus GG double transport proteins in
dilution group HT-29 cells and
(n=12), triple CACO-2 cells is
dilution group reduced, reducing the
(n=12), level of 5-HT
control group
(n=12)

(k)
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(Zk
Study Study Main Postbiotics type Dose Group Intervention Results
object symptom cycle
Feng et al. Male IBD Heat-killed 2x10° CFU/0.2 mL Control group 10 days DALIS, tissue scores
2022 mouse Bifidobacterium normal saline (n=8), DSS and serum
bifidumB1628 group (N=3), inflammatory cytokine
HB1628 levels are low
group (n=8)
Zhang et Male IBD Heat-killed 2x10° CFU/d Control 7 days Improve the
al. 2022 mouse Bifidobacterium group (N=7), symptoms of colitis,
adolescentis B8598 DSS group the significant scores
(n=7), of the tissue scores,
postbiotics regulate the
group (N=7), composition of fecal
probiotics flora, B diversity, and
group (N=7) macroscopic group
Chandhni Male IBD The surface proteins 12 mg/kg weight  IBD group 72 days The IL-10 level has
et al. mouse of Lactoplantibacillus n=7), increased the level of
2021040 plantarum MTCC control IL-10 to alleviate
5690, group (N=7), tissue pathological
Limosilactobacillus MTCC 5690 damage, reduce the
fermentum MTCC group (N=7), activity of peroxidase
5689, and MTCC 5689 activity and TNF-a
Lactobacillus group (n=7),
acidophilus NCFM NCFM
group (N=7)
Sharma et Male rat CRC The metabiotics 1 mL/kg, 2 mL/kg, Control group 6 weeks Downant the genetic
al. 20201 extracted from 4 mL/kg (n=6), DMH cancer gene, increase
Lacticaseibacillus group (n=6), the tumor inhibitory
rhamnosus MD 14 ME group gene P53, and
(n=6), LDME improve the shape of
group (N=06), colon cells
MDME
group (=6),
HDME group
(=6)
Maetal. Male CRC The 200 mg/kg N_Con group 85 days Mouse colon is tightly
2021 mouse exopolysaccharide of (n=15), connected to the

Lactiplantibacillus
plantarum-12

M_Con group
(n=195),
M_5ASA
group (N=15),
M_EPS group
(n=15)

expression of protein,
which improves the
length of the colon and
the tumor load, and
significantly reduces
the level of
inflammatory factor in

the serum of mice

SCFAs: Short-chain fatty acid; IBS: Irritable bowel syndrome; IBD: Inflammatory bowel disease; CRC: Coloretal cancer; HT-29:
Human colon cancer cell; Caco-2: Human colorectal adenocarcinoma cells; DAI: Disease activity index; TNF-a: Tumor necrosis
factor-a; IL-10: Interleukin 10.
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B A ELAE FHE G IR 1) 3Z 44 (pattern recognition
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Oy FEZ AR 5P, W98 & AT )
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B BERAIE BRI BCAE R Y. NLR &
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Figure 1

Mechanism of probiotics in alleviating gastrointestinal diseases. PGN: Peptidoglycan; LTA:

Lipoteichoic acid; EPS: Extracellular polysaccharide; LPS: Lipopolysaccharide; SCFAs: Short-chain fatty acids;
BA: Bile acid; GABA: Gamma-aminobutyric acid; ECs: Intestinal chromaffin cells; GPCRs: G protein-coupled
receptors; 5S-HT: 5-hydroxytryptamine; BBB: Blood-brain barrier; NOD: Nucleotide oligomerization domain;

TLR: Toll-like receptor; FXR: Farnesoid X receptor.
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