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Table 1.

The relationship between enterovirus infection and gut microbiome

Intestinal flora changes

Virus . .
caused by infection

Interaction mechanism with intestinal microbiome

References

PV Not reported

@ LPS or peptidoglycan can enhance virus activity; [6-8]

@ LPS can enhance the binding ability of viruses and cell surface receptors;

® LPS or other polysaccharide components can enhance virus stability.

NV  Bacteriodetes
was reduced
Proteobacteria
was enriched

RV Not reported

replication of Norovirus;

(D The bacterial flagellar component activates dendritic cell TLR-5, induces

(D HBGA can bind to viral capsid protein and enhance its ability to infect cells; [10,13,15-16,18]
@ IgA induced by intestinal microbes can promote Norovirus infection;
() Bile acid can change the structure of intestinal flora and promote the

[22,24-25]

the production of IL-22, and triggers the expression of protective genes of

intestinal epithelial cells. Besides, it can induce IL-8 production through the
receptor NLRC-4, thereby mediating the immune system to kill infected cells;
@ Some intestinal bacteria can inhibit the production of IgA and IgG;

(® Segmented filamentous bacteria (SFB) can directly reduce the rotavirus

infectivity, change the gene expression pattern of intestinal epithelial cells,
accelerate the renewal of infected epithelial cells to help mice resist viral

infections.
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% 2.

The relationship between extra-intestinal viral infection and gut microbiome

Table 2.

BENMEERASHERFHEEIERXR

Intestinal flora changes

Virus . . Interaction mechanism with intestinal microbiome References
caused by infection
IFV a-diversity was reduced. (O CD4' T cell expressing IFN-yinduced by influenza virus infection can [31-33]
Clostridium sp. 7243FAA, be recruited to the small intestine to change the structure of intestinal flora,
Escherichia coli, which can induce the differentiation of intestinal Th17 cells, thereby
Enterococcus faecium etc. induce pathological immunoreaction;
were enriched. @ Type 1 interferon produced by the lungs induced by influenza virus can
cause intestinal flora disorder;
® The adjustment of intestinal flora structure can enhance the host's
antiviral immune response;
HIV a-diversity was reduced. (D Changes in the abundance of Prevotella and Bacteroides bacteria can [40—42,55]
Prevotella was enriched; enhance the inflammatory response of intestinal mucosa;
Bacteroides was reduced. @ Disorders of intestinal flora and chronic inflammatory reaction destroy
the integrity of intestinal mucosa, which is related to the replication of
HIV virus in intestinal lymphoid tissue.
HBV  Bifidobacteria, (@ LPS and other intestinal flora enter the liver through the portal vein and [48-50,52-53]
Lactobacillus, Bacteroides, induce the production of various inflammatory factors such as TNF-a,
Alistipes, Asaccharobacter, 1IL-1, IL-6, causing acute liver injury.
Butyricimonas, @ The bacteria component (such as LPS) enters the liver, which can
Ruminococcus etc. were induce Kupffer cells to produce IL-10, inhibiting the specific immune
reduced; response against HBV;
Enterococcus, Actinomyces, (@ Unmethylated CpG DNA can be recognized by TLR9 on the surface of
Megamonas, liver cells, activate DCs cells, promote the proliferation of B cells and T
Enterobacteriaceae etc. cells, increase the production of interferon, which would have an
were enriched. protection effect on liver cells.
RSV Not reported. (D The short-chain fatty acids can induce the differentiation of Thl cells [56-57]

and enhance the body’s ability to resist RSV infection;
@ Acetic acid can activate IFN-B by regulating GPR43 and interferon
receptor to exert antiviral activity.
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AT RE S iE— 2 S 1) ER TR B 1 XU Y fy i
TR 14 20 7% R 08 X I SRk R A2 5 A 22 T THT M Y
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B, AT L R IR AU A T4 & (Bifidobacterium
spp.) . FLIR W J& (Lactobacillus spp.) 5 4% BK 14 )&
(Streptococcus spp.) 2 TR RE 15 1 & Hb 3% i i A
CD4" T 4 fif i+ , Pk CD8" . CD38", HLA-DR"
T AEECRE SR, H AR SE I KR A BiF 5T
HRIL A B AL DG A0 M 2 10, W18 B AE HIV %
e o KRR 25W BB B NE M I RE SF D TR 4 1Y)
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J R — A~ A BR A 1 e g ] 7

HBV &4 J5 518 i 4 A U2 B T6 5
HEJH 20 L | RS 1Y) S A AR s R, [l ]
DA FR 7 18 T R 25 L B A B S b g R . I
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BE SR T AL R R, B0E NK 400, 5
RYVURTERL, Wi HBV & HM, Ak,
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IFN-B & B0 156 1O,
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Abstract: Gut microbiota affects human nutrition, metabolism, immune development and functionality, and other
physiological activities. Recent findings have revealed the roles of gut microbiota in susceptibility and prognosis in
virus infection diseases. Here, we summarize the relationship, interaction between gut microbiota and enteric virus
infection diseases, as well as non-enteric virus infection diseases. In addition, the potential therapies for modulating
microbiota to prevent or treat virus infection diseases are discussed. This review will provide new ideas for further
related research on prevention and control of virus infection diseases.
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