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Abstract
As the main pathogen threatening human and animal health, viruses can affect the immunity and metabolism of bodies. 
There are innate microbial barriers in the digestive tract of the body to preserve the homeostasis of the animal body, which 
directly or indirectly influences the host defence against viral infection. Understanding the interaction between viruses and 
intestinal microbiota or probiotics is helpful to study the pathogenesis of diseases. Here, we review recent studies on the 
interaction mechanism between intestinal microbiota and viruses. The interaction can be divided into two aspects: inhibition 
of viral infection by microbiota and promotion of viral infection by microbiota. The treatment of viral infection by probiotics 
is summarized.

Introduction

Recently, intestinal microorganisms are attracting more 
attention. Many studies indicate that these microorganisms 
are correlated with various functions of human body. Intes-
tinal microorganisms are composed of prokaryotic bacteria, 
archaea, eukaryotic fungi, viruses, and other microorganisms 
[1]. The study of intestinal microorganisms mainly focuses 
on intestinal bacteria.

Intestinal microbiota form bacterial communities that 
mutually benefit humans and are divided into probiotics, 
opportunistic pathogens, and neutral bacteria. There are 
about 35,000 types of bacteria in the human intestine [2]. 
Most of these bacteria are anaerobes, whilst the number of 
aerobic and facultative anaerobes are much smaller than 

that of anaerobes [3]. There is a fine-tuned, elastic balance 
between the microbiota and the host. This relative stability is 
preserved by a high-level microbial diversity, the geographi-
cal distribution of microorganisms, and complex intermo-
lecular communication between multiple parts of the whole 
organism [4]. The intestinal microbiota is closely related to 
various diseases of human body, including digestive dis-
eases, respiratory diseases, immune diseases, and metabolic 
diseases. Hence, the intestinal microbiota plays an important 
role in treating many human diseases.

Viruses, as pathogens with no cellular structure, pose a 
serious threat to human health in the way that they parasitize 
and self-replicate within cells. We should understand the 
diversities and ecology of viruses as well as the reasons for 
their emergence. Therefore, multinational experts launched 
the Global Virome Project (GVP) in 2018 to identify major 
viral threats to prevent viral pandemics [5]. Many viruses 
(including enteroviruses, parvovirus, HIV (human immu-
nodeficiency virus), avian influenza virus) affect the intes-
tinal microbiota after they invade the human body, and they 
also affect the abundance and diversity of the microbiota. 
Therefore, research into the relationship between viruses and 
intestinal microbiota will help us to treat some diseases and 
lay a foundation for clinical diagnosis and treatment.
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Physiological Role of Intestinal Microbiota

The intestinal microbiota plays many physiological roles, 
which can induce normal intestinal function and pro-
duce nutrients such as vitamin K, vitamin B12, short-
chain fatty acids, and essential amino acids needed by 
the human body. It can also resist pathogens (the physi-
ological function of intestinal microbiota is illustrated 
in Fig. 1). Sun et al. found that the bacterial microbiota 
produces sodium deoxycholate (DCA, a secondary bile 
acid) and can reduce campylobacter (C) jejuni-induced 
colitis [6]. Intestinal microbiota-derived metabolites or 
direct regulation of host immunity and metabolism were 
reported to profoundly affect tumourigenesis [7]. NOD2 
that is a member of the NLR family can alleviate intesti-
nal inflammation by regulating intestinal microbiota [8] 
and enhancing neutrophil infiltration and alveolar mac-
rophage response to Escherichia coli pneumonia through 
the TLR4 pathway killing activity [9]. Clinical experi-
ments indicate that hepatic damage in viral hepatitis can 
be enhanced by improving the intestinal microbiota [10]. 
In addition, intestinal microbiota can regulate the stor-
age of host fat [11] and facilitate the digestion of dietary 
fibre to acquire more energy [12]. Bacterial dysbiosis is 
also associated with a variety of diseases. Intestinal micro-
biota interactions affect immune development, abnormal 
intestinal microbiota in preterm infants, or increase the 

risk of necrotizing enterocolitis (NEC) [13], and intestinal 
microbiota also increases the rate of thrombosis and ath-
erosclerosis formation through the trimethylamine N-oxide 
(TMAO) [14, 15], which affects cardiovascular and cer-
ebrovascular diseases. Bian et al. found that the addition of 
saccharin to drinking water for a period of 6 months led to 
the aggravation of liver inflammation in mice, which may 
be owing to saccharin-induced intestinal microbiome dam-
age inducing changes in host inflammation-related bacte-
rial pathways and metabolites [16]. A further study implies 
that the intestinal microbiota also affects allergic diseases 
and asthma [17].

The Interaction Between Virus Infection 
and Intestinal Microbiota

The Effect of Virus Infection on Intestinal Microbiota

Many bacteria are present in the intestinal tracts of animals 
and they play an essential role in health and disease; bac-
teria that play a positive role in the health of the body are 
called beneficial bacteria. When subject to viral infection, 
the number of beneficial bacteria is reduced and the number 
of harmful bacteria is increased in the intestine [18]. When 
the microbiota is out of balance, both exogenous and symbi-
otic microorganisms may invade the organism. For example, 
amongst the HIV-related microbiota, the phylum Firmicutes 

Fig. 1  Physiological function of 
intestinal microbiota. The main-
tenance of normal physiological 
function of intestinal microbiota 
needs coordination in many 
aspects. The variety and hered-
ity of animals, dietary factors, 
the use of antibiotics, stress, and 
changes in surrounding environ-
ment may affect the intestinal 
microbiota of the body
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exhibits the highest transcription activity. The expression 
of anti-inflammatory pathway, including short-chain fatty 
acid biosynthesis and indole production, is decreased. 
These microbiota maintain an inflammatory environment 
[19]. Wang et al. found that, after respiratory influenza viral 
infection, intestinal microbiota disorders occur. The pro-
portion of enterobacteria will increase significantly, whilst 
the proportion of segmented filamentous bacteria and lac-
tic acid bacteria will decrease significantly, which is medi-
ated by IFN-γ produced by lung-derived CCR9 + CD4 + T 
cells collected in the small intestine by ccl25 and ccl9. [20]. 
Segmented filamentous bacteria are an important probiotic 
in intestinal microbiota, which cannot be cultured in vitro. 
Studies have shown that it can drive autoimmune arthritis 
by regulating T-helper 17 cells [21]. Transmissible gastro-
enteritis virus (TGEV) is an important pathogen that causes 
transmissible gastroenteritis in pigs. It belongs to the family 
of coronaviruses and can cause severe diarrhoea, vomiting, 
and dehydration in pigs. The mortality rate amongst pig-
lets less than 2 weeks old is 100% [22]. A study on TGEV 
through real-time quantitative PCR for quantitatively detect-
ing bacteria in pigs with transmissible gastroenteritis found 
that TGEV caused the number of Lactobacillus to decrease 
and the increased number of Enterobacteriaceae may cause 
secondary infection [23]. Akin to TGEV, rotavirus is also 
a virus that causes enteritis, it has been demonstrated that 
rotavirus infection causes a decrease in Lactobacillus and 
an increase in Escherichia and Streptococcus in calves [24]. 
H9N2 avian influenza virus is one of the subtypes of the 
avian influenza virus. Although its pathogenicity is not as 
strong as other subtypes, a recent study indicates that it will 
affect the intestinal microbiota in the ileum of chickens and 
cause a significant increase in the content of E. coli in the 
ileum, which caused high mortality amongst infected chick-
ens [25].

In another study, the faeces of 20 hospitalized children 
with severe or complex acute viral gastroenteritis (AGE) 
and 20 healthy children were sequenced with 16S rRNA. It 
was found that complicated AGE patients contained more 
Campylobacteriaceae, Neisseria family, Methylobacte-
riaceae, Sphingomonas family, and Enterobacteriaceae than 
the normal control group [26]. Campylobacter is one of the 
main sources of bacterial diarrhoea. Neisseria meningitidis 
and Neisseria gonorrhoeae in Neisseria family are important 
pathogens of epidemic meningitis and gonorrhoea, which 
cannot be ignored.

Apart from directly causing intestinal microbiota disor-
der, viruses can also produce intestinal microbiota disorder 
through other organs, of which brain-gut axis is the most 
well-known. Evidence has proved that microbiota plays a 
key role in brain function regulation [27]. Regulating intesti-
nal microbiota by taking probiotic Lactobacillus rhamnosus 
IMC 501 can affect zebra fish behaviour and brain-derived 

neurotrophic factor and 5-hydroxytryptamine metabolism 
levels [28]. A study showed that, when Theiler’s murine 
encephalomyelitis virus was inoculated intracranially in 
mice, the numbers of Alloprevotella (Bacteroidetes), Akker-
mansia (Verrucomicrobia), and Anaerotruncus (Firmicutes) 
decreased at 14 dpi, whilst Clostridium XIVa (Firmicutes) 
increased at 28 dpi [29]. This result not only indicates that 
the brain affected by viruses will lead to bacterial imbalance 
but also reflects the fact that the intestinal microbiota varies 
constantly in each phase of the disease.

Effect of Intestinal Microbiota on Viruses

Intestinal Microbiota Resists Viral Infection

In a study by Andrew Gewirtz’s team at Georgia State Uni-
versity, segmented filamentous bacteria (SFB) in microbiota 
can resist the rotavirus (RV). Its resistance does not rely on 
immune factors, such as natural lymphocytes, interferons, 
IL-17, and IL-22. Instead, it resists RV infection by promot-
ing the proliferation, migration, and shedding of intestinal 
epithelial cells [30]. Respiratory syncytial virus (RSV) is 
an RNA virus that can cause viral pneumonia in children. A 
study has shown that a high-fibre diet can create acetic acid 
in intestinal microbiota of mice. Acetic acid can directly 
inhibit the virus, induce IFN-β production in lungs, and 
activate the type 1 IFN signalling pathway. IFN-1 recep-
tor (IFNAR) mediates the resistance of acetic acid to RSV 
infection [31]. Norovirus can cause diarrhoea. Studies by 
Lee et al. found that the administration of Vitamin A to mice 
inoculated with norovirus caused an increase of intestinal 
lactobacilli. Additionally, in the RAW264.7 cell line, lacto-
bacilli played an antiviral role by up-regulating IFN–β [32].

Although intestinal microbiota can resist viral invasion 
in many ways, if the intestinal microbiota is destroyed by 
external forces during treatment, it will result in severe con-
sequences. Some studies have shown that if antibiotics are 
only used to treat viral diseases and the intestinal microbiota 
is out of control, the symptoms of viral diseases may be 
aggravated [33]. Even maternal antibiotic treatment during 
pregnancy has an impact on intestinal microbiota coloniza-
tion in infants and young children, with reduced resistance 
to certain viruses. The establishment of intestinal micro-
biota is relevant to the transmission of maternal and infant 
microbiota. Studies have shown that maternal and infant 
microbiota transmission can promote the establishment and 
development of infant intestinal microbiota. Maternal strains 
are more adaptable in the infant intestine than other strains 
[34], and the intestinal microbiota is also associated with 
the immune response in the body. Mouse models are used 
to assess the effect of gastrointestinal microbiota disorder on 
CD8 + T cell-mediated antiviral immunity. Maternal antibi-
otic treatment (MAT) administered to pregnant and lactating 
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mice induced changes to the intestinal microbiota in females 
and pups. Mortality of MAT pups increased after injecting 
vaccinia virus. In addition, CD8 + T cells of uninfected MAT 
pups decreased the ability to produce IFN-γ after in vitro 
activation [35], that is, CD8 + T cell-mediated immunity 
was associated with intestinal microbiota. The intestinal 
epithelium in neonatal mice expresses Fc receptor (FcRn), 
which transports IgG in breast milk from intestinal lumen 
to blood via FcRn [36], thus producing immune effects: the 
results show that intestinal microbiota disorder can weaken 
the antiviral capacity. Another similar study showed that 
if antivirals, probiotics, and antibiotics were combined to 
treat H7N9 virus, the microbial diversity and abundance of 
beneficial bacteria in the intestine of H7N9 patients could 
be improved [37].

Intestinal Microbiota Promotes Viral Infection

In fact, the relationship between the intestinal microbiota and 
viral infections has always been a focus amongst researchers. 
In various discoveries, the presence of intestinal microbiota 
is a boost to a virus trying to invade the body. Uchiyama 
et al. found that intestinal microbiota can promote rotavirus 
infection, which can be alleviated by antibiotic treatment 
[38]. Jones et al. firstly found that commensal bacteria were 
responsible for enhancing acute norovirus infection [39]. 

Wilen et al. further elaborated the principle that both the 
immune and the intestinal microbiota can promote noro-
virus infection, and it spreads through cluster cells. Type 
2 immune response cytokines represented by the immune 
factor IL-4 can lead to the proliferation of cluster cells and 
increase the probability of norovirus infection [40]. Previous 
research has established that bile acids (BAs) are essential 
for GII.3 human norovirus replication and are associated 
with BA hydrophobicity [41]. Studies found that the rate of 
curing of patients was improved when the mice were given 
antibiotics to reduce the number of intestinal microbiota 
before being vaccinated with polio virus. This result indi-
cated that pre-use of antibiotics to reduce intestinal bacteria 
reduced the rate of infection in mice receiving oral reovirus 
[42]. In another related study, bacteria isolated from the cae-
cal contents of mice were cultured and combined with polio-
virus: a variety of bacteria can be combined, amongst them, 
Lactobacillus johnsonii has the highest degree of binding. 
Bacteria can also mediate the recombination of two or more 
viruses and improve their defects to promote the infection 
of the body [43] (the interaction between intestinal micro-
biota and virus is shown in Fig. 2 and Table 1); however, 
studies have also shown that LPS on the surface of bacteria, 
when combined with poliovirus, will increase the stability 
of the virus [44]. Coincidentally, LPS can also enhance the 
heat stability of a reovirus and increase its ability to infect 
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Fig. 2  The interaction between virus and intestinal microbiota. The 
promoting mechanisms include: 1. enhance the infectivity of virus 
(stabilize the structure of virus and increase the differentiation of tar-
get cells); 2. destroy the immune system of the body and weaken the 

defence against virus. The antagonistic mechanisms include: 1. bac-
teria and their metabolites directly fight viruses; 2. bacteria and their 
metabolites eliminate viruses by mobilizing the body’s immune sys-
tem
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cells [45] (LPS enhancement of virus infectivity is shown 
in Fig. 3).

Dengue virus is a virus transmitted by Aedes aegypti. 
The symbiotic microorganism in the mosquito gut is closely 
related to the replication of dengue virus. Some experiments 
have shown that Serratia marcescens, one of the symbiotic 
bacteria in mosquitoes, promotes the infection of arbovirus 
through a secretory protein called SmEnhancin, which can 
digest the membrane-binding mucin on mosquito intestinal 
epithelial cells, thus enhancing the transmission ability of 
the virus and making mosquitoes more susceptible to dengue 
virus infection [46].

Antiviral Effects of Probiotics

At present, the research on the antiviral effect of probiotics 
is still in the developmental stage, and most of the antivi-
ral effects of probiotics are lactobacilli and bifidobacterial 
related [56]. Wang et al. found that B. subtilis OKB105 and 
its surfactin can inhibit one animal coronavirus, TGEV, 
entering the intestinal porcine epithelial cell line (IPEC-
J2) [57]. Similarly, the exopolysaccharide of Lactobacil-
lus  delbrueckii  OLL1073R-1  (LDR-1) can regulate the 

innate antiviral immune response of pig intestinal epithelial 
cells [58]. Other studies have shown that, in addition to the 
antiviral activities of probiotics, some foods that enhance 
the energy sources of probiotics can be used in combina-
tion with probiotics, and the combined antiviral effect will 
be better. For example, by feeding rice bran + probiotics to 
germ-free swine, a variety of metabolites of the two can 
improve intestinal barrier function, regulate the immune 
response, and prevent diarrhoea caused by rotavirus [59]. 
The combination of drugs exerts a synergistic effect, and 
the combination of the two probiotics will have a similar 
effect. In a clinical trial, 57 children with rotavirus diar-
rhoea were selected and given oral probiotic Bifidobacte-
rium longum BORI and Lactobacillus acidophilus AD031 or 
placebo + standard diarrhoea treatment. The results showed 
that the duration of illness in children in the probiotic group 
was significantly shorter than that in the control group. It 
indicates that the two probiotics exert a certain inhibitory 
effect on rotavirus [60].

In addition, probiotics were cultured in cell-free spent 
medium (CFSM), and different species of lactobacilli had 
different inhibitory effects on viruses. If exposed to CFSM 
of Bifidobacterium bifidum JCM 1254, Lactobacillus plan-
tarum 6 ATCC 14917, and Lactobacillus rhamnosus DSM 

Table1  The relationship between virus infection and gut microbiome

Virus Intestinal microbiota changes caused by infection Interaction mechanism

PV Not reported ➀ LPS or peptidoglycan can enhance virus activity [43]
➁ LPS can enhance the binding ability of viruses and cell surface 

receptors [44]
➂ LPS or other polysaccharide components can enhance virus 

stability [42]
NV Lactobacillaceae populations were significantly decreased [32] ➀ Type 2 cytokines can induce tuft cell proliferation and promote 

MNoV infection in vivo [40]
α-diversity was increased [47] ➁ HBGA can bind to viral capsid protein and enhance its ability to 

infect cells [39]
➂ Bile acid can change the structure of intestinal flora and regulate 

viral regionalization [48]
RV Lactobacillus species reduced from the ileum; Bacteroides and 

Akkermansia were increased [49]
Segmented filamentous bacteria (SFB) can directly reduce the rota-

virus infectivity and accelerate the renewal of infected epithelial 
cells to help mice resist viral infections [30]

TEGV Lactobacillus was reduced. Enterobacteriaceae was enriched Epithelial–mesenchymal transition enhances the adhesion of the 
secondary pathogen ETEC K88 [50]

HIV Lactobacillus were significantly lower. E. coli, E. faecalis, and E. 
faecium were much higher [51]

➀ Primarily mediated indirectly through increased expression of 
CCR5 on LP CD4 T cells without concomitant large scale T cell 
activation [52]

α-Diversity was decreased [53] ➁ Loss of immune cells and gut microbiota dysbiosis contribute to 
structural damage to the GI tract and systemic translocation of GI 
tract microbial products [54]

RSV S24_7, Clostridiales, Odoribacteraceae, Lactobacillaceae, and 
Actinomyces were increased. Severe α-diversity was decreased 
[55]

➀ Intestinal microbiota significantly stimulated IL-17 production 
from intestinal epithelial cells, which subsequently promoted 
Th17 cell polarization reduced intestinal injury [20]

➁ Acetic acid can activate IFN-β by regulating GPR43 and inter-
feron receptor to exert antiviral activity [31]
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20021, the percentages of viral titre reduction were 98.3, 
98.5, and 97.6%, respectively, and B. longum 20219 resulted 
in a 96.3% reduction in Newcastle disease virus (NDV) titre. 
Compared with chicken infectious bursal disease virus 
(IBDV), probiotic strains have much higher inhibitory effect 
on NDV [56].

Other research showed that the previously mentioned 
Enterococcus faecium also plays a protective role against 
transmissible gastroenteritis virus (TGEV) in pigs. When 
probiotics are added to cells along with the virus during 
infection, at the highest concentration of E. faecium, pro-
tective effect can reach 100% (competition assay) [61]. In 
other words, although bacteria are harmful to the organism 
under conditions of intestinal disorder, they will compete 
with exotic pathogens if pathogens are emerging; therefore, 
it is critical to maintain the stability of intestinal microbiota 
in organisms for the control of certain diseases.

Current Treatment of Viral Infection 
from the Perspective of Bacteria (Probiotics)

Many studies have shown that probiotics and their metabo-
lites can reduce the risk of viral infection and bacteria also 
antagonize viruses to interfere with homeostasis in the host. 

At present, there are several ways in which bacteria fight 
viral infections:

1. Bacteria (probiotics) directly antagonize viruses 
through evolutionary mechanisms [62–67]; after long 
evolution, bacteria also produce the immune mecha-
nism CRISPR/Cas system for viruses [68], and CRISPR 
is essentially a protective mechanism for bacteria. The 
CRISPR/Cas system is an acquired immune system found 
in most bacteria and most archaea.
2. Bacteria (probiotics) and their metabolites antagonize 
viruses by immune means. Other studies have claimed 
that the new peptide P18 produced by Bacillus subtilis 
has anti-influenza virus effect both in vitro and in vivo. 
The protective effect of P18 on mice was observed at 
concentrations ranging from 12.5 to 100 ug/ml, which is 
comparable to that of Oseltamivir phosphate (Tamiflu) 
[69].

The methods of treating viral diseases from the perspec-
tive of bacteria (probiotics) are summarized as follows:

1. Faecal bacteria transplantation, as a newly emerging 
treatment method, also has a certain effect on viral dis-
eases. Studies have shown that antiviral protection can be 
transmitted to immunodeficient mice by faecal bacterial 

LLPPSS IInnccrreeaassee tthheerrmmaall ssttaabbiilliittyy

RReecciippiieenntt cceellll

LLPPSS--bboouunndd vviirruusseess bbiinndd ttoo
rreecciippiieenntt cceellllss mmoorree ssttaabbllyy tthhaann
vviirruusseess aalloonnee

ssttaabbiilliizzaattiioonn

Fig. 3  LPS enhances virus infectivity. LPS, as a component of bac-
teria, can enhance the thermal stability of the virus, enhance the 
adhesion between the virus and the receptor cells, and enhance the 

infectivity of the virus. It is an important part in the process of viral 
invasion of the body
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transplantation [70]. Besides, clinical trials show that fae-
cal bacterial transplantation for dogs infected with Canine 
parvovirus (CPV) can shorten the course of disease with 
no adverse effects detected [71].
2. Taking probiotics such as L. gasseri SBT2055 is effica-
cious in protecting mice infected with influenza A/PR8 
virus [72]. In a study by Inatomi on epidemic diarrhoea in 
pigs, researchers divided sows from farms where PEDV 
was present in the environment into two groups, one 
group taking probiotic preparations and the other group 
taking control. Both groups were accompanied by vaccine 
injection. The results showed that the contents of IgA, 
IgG, and PED-specific antibodies in the colostrum of 
sows taking probiotics were significantly increased, that 
is to say, new-born piglets could acquire more maternal 
antibodies from the colostrum, which had stronger effect 
on the disease [73].
3. The intestinal microbiota, as the symbiotic microbiota 
of the body, is also closely related to the body’s daily 
diet, and different diets will also have different effects 
on the intestinal microbiota. Fermentable carbohydrates 
in a high-fibre diet have a positive effect on the intesti-
nal barrier, whereas Western-style diets have a negative 
impact on the intestinal barrier [74]. The intestinal bar-
rier is also an important line of defence for the body to 
resist pathogens and an important part of the intestinal 
barrier. Hence, it is believed that a normal and active diet 
will help to avoid viral infection by way of the intestinal 
microbiota.

Gene Engineering Technology

Some studies have shown that transforming plasmids that 
contain specific genes into the intestinal symbiont Snodgras-
sella alvi of bees can regulate the expression of certain genes 
in the host. As a result, intestinal symbionts with specific 
targeting plasmids can reduce the infection of residual wing 
virus [75].

Probiotics have been included in several controlled clini-
cal trials in patients with infectious diseases for prevention 
of viral diarrhoea (Table 2).

Effect of Intestinal Microbiota Composition 
on Immunogenicity of Rotavirus Vaccine

The relationship between the intestinal microbiota and the 
immunogenicity of rotavirus vaccines has also been ana-
lysed [90, 91]. Michael et al. found that after inoculating 
attenuated human rotavirus vaccine, the number of total 

IgM immunoglobulin-secreting cells in intestinal tissues 
and the total IgG immunoglobulin-secreting cells in blood 
was significantly higher in germ-free pigs transplanted with 
human infant faecal microbiota [92]. Twitchell et al. found 
that the levels of rotavirus-specific immunoglobulins such 
as IgG and IgA in small intestinal contents and IgA in large 
intestinal contents were higher in the intestine of Gn pigs 
colonized with healthy human intestinal microbiota [93]. A 
study in Pakistan showed that the immunogenic strength of 
rotavirus vaccine was positively correlated with the ratio of 
Gram-negative to Gram-positive bacteria in the intestinal 
microbiota of the subjects, particularly the abundance of 
Serratia and E. coli [94]. However, the relationship amongst 
intestinal flora, rotavirus, and host genetic background is not 
clear and needs further study.

Summary

As an important member of the intestinal barrier of the 
organism, the complexity and diversity of the intestinal 
microbiota are different from other organs. Its essential 
particularity as an important component of the organs also 
causes it to become a hub associated with other systemic 
organ diseases. Similar situations may occur in the environ-
ment that is similar to the intestine in the body, such as the 
oral cavity and respiratory tract. The study thereof may help 
us to deepen our understanding of symbiotic microorgan-
isms and understand the relationship between the intestinal 
microbiota and viruses in the body. It may provide a power-
ful tool for the treatment of viral infections in the future. The 
intestinal microbiome also contains Archaea and Virome: 
we are far from reaching a perfect understanding of the 
intestinal microbiota. At present, the research into intes-
tinal microbiota in faecal bacteria transplantation and the 
brain-gut axis is flourishing, and the relationship between 
tumours and feed toxins has gradually attracted attention 
amongst researchers. In clinical aspects, scholars around the 
world have also linked the intestinal microbiota to a variety 
of diseases, but some studies exaggerate the role of probi-
otics. In response to the related hyperbole, we need to pay 
attention to the fact that the relationship between viruses and 
intestinal microbiota remains in its exploratory stage. In par-
ticular, in 2020–2021, the Covid-19 epidemic has received 
worldwide attention, and we need to continue studying the 
relationship between the good microbiota, probiotics, and 
viruses. In recent years, there has been more research into 
the antiviral effect of probiotics and the interaction of pro-
biotics; however, the specific immune mechanism remains 
to be clarified, and the study thereof could offer a theoretical 
basis for clinical trials, which is of potential medical value.
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