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Abstract: Plant polysaccharides can increase the number and variety of beneficial bacteria in the
gut and produce a variety of active substances, including short-chain fatty acids (SCFAs). Gut
microbes and their specific metabolites have the effects of promoting anti-inflammatory activity,
enhancing the intestinal barrier, and activating and regulating immune cells, which are beneficial for
improving immunity. A strong immune system reduces inflammation caused by external viruses and
other pathogens. Coronavirus disease 2019 (COVID-19) is still spreading globally, and patients with
COVID-19 often have intestinal disease and weakened immune systems. This article mainly evaluates
how polysaccharides in plants can improve the immune system barrier by improving the intestinal
microecological balance, which may have potential in the prevention and treatment of COVID-19.

Keywords: COVID-19; plant polysaccharides; probiotics; SCFAs; immunity; gut flora

1. Introduction

COVID-19 is caused by human infection with the SARS-CoV-2 virus. It is a coronavirus
that directly infects the human lower respiratory tract and causes severe pneumonia. Its
clinical manifestations are the same as those of severe acute respiratory syndrome and
Middle East respiratory syndrome (MERS) [1]. Most patients with COVID-19 develop
fever, cough, weakness and fatigue after diagnosis [2]. A considerable number of patients
may have physical pain, uncontrollable runny nose, loss of taste and smell, sore throat and
diarrhea caused by upper respiratory tract infection [3]. Respiratory viral infections lead
to disturbances in the gut microbiota, while beneficial microbes tend to have less space in
immunocompromised populations [4]. It is hypothesized that there is also a reduction in
beneficial bacteria in COVID-19 patients’ guts. Senior citizens and those with underlying
health problems may have more serious symptoms. The World Health Organization (WHO)
has pointed out that COVID-19 has become a global pandemic trend because of its severity
and global spread. The spread of the virus from person to person through respiratory
droplets or direct contact accelerates the infection rate [5]. In this short period, the epidemic
has infected millions of people in more than 200 countries [6].

Human gut flora and its metabolites play important roles in both local mucosal immu-
nity and systemic immunity. Intestinal microorganisms have the potential to induce local
and systemic inflammation [7]. The intestinal mucosal physical barrier and immune barrier
can protect the host from microbial infection, limit the damage of inflammatory tissue and
produce an adaptive immune response [8]. Once these immune responses are unbalanced,
microbial invasion of the intestine will lead to idiopathic inflammatory diseases. In the case
of low immunity, a considerable number of inflammatory leukocytes, such as neutrophils,
monocytes and lymphocytes, will enter the intestinal lamina propria, directly or indirectly
leading to tissue damage or dysfunction [9]. Therefore, the human body will suffer from
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edema, goblet cell destruction, fibrosis, erosion and ulcer. Once human immunity drops,
the body will be more vulnerable to the invasion of external, potentially unsafe factors.
The international consensus definition of probiotics is “live microorganisms that, when
administered in adequate amounts, confer a health benefit to the host” [10]. The ability
of probiotics and their metabolites to downregulate inflammatory mediators and increase
epithelial barrier function may be the most important in the inflamed gut [11], while the
ability to increase colonic short-chain fatty acids (SCFAs) and hydration contributes more to
normal gut motility [12]. Probiotics have been shown to increase phagocytosis or the activ-
ity of natural killer cells [13]. upregulate antibody secretion and increase anti-inflammatory
factors [14]. A variety of actions have beneficial effects on the human immune system.

Most of the prebiotics that have been found are sugars, such as polysaccharides and
starches. However, other substances, such as polyphenols and polyunsaturated fatty acids,
can also be classified as prebiotics due to their beneficial effects on the host by modulating
the gut flora [15]. Polysaccharides are active polymer materials composed of monosaccha-
rides connected by glycoside chains. In recent years, polysaccharides have become the focus
of immunopharmacology for immune regulation, antiradiation and antiviral activities [16].
Previous studies also suggested that polysaccharides can effectively regulate intestinal
flora, which is mainly achieved by increasing the number and type of probiotics in the
intestine and the metabolites of probiotics [17]. Although the pharmacological mechanisms
of polysaccharides are not entirely revealed, researchers have reached a consensus on the
probiotic effects of polysaccharides. Therefore, exploring the effects of plant polysaccha-
rides on the immune system by modulating the intestinal flora has become a hot spot. This
review aims to show how host immunity can be enhanced through intestinal flora by plant
polysaccharides and their metabolites, which may provide new ideas for the prevention or
treatment of COVID-19.

2. Polysaccharides Ameliorate COVID-19

COVID-19 is caused by human infection with the SARS-CoV-2 virus, and it belongs to
Coronaviridae. Viral spikes were observed around the virus under an electron microscope.
Once the human body is infected, the virus will attack the host’s respiratory system, car-
diovascular system, central nervous system and gastrointestinal system [18]. Proximity
to patients during dental care, the generation of large amounts of aerosols and the iden-
tification of SARS-CoV-2 in saliva suggest that the oral cavity is a potential reservoir for
COVID-19 transmission [19]. Shortly after the outbreak of the epidemic, the study found
two key molecules of viral invasion: the ACE2 receptor and TMPRSS2. The ACE2 receptor
is the target of viral invasion into the human body. ACE2 is thought to be widely expressed
in the heart, kidney, brain, lung and digestive tract. The spike protein of SARS-CoV-2 binds
to the ACE2 receptor. Compared with SARS-CoV S protein, SARS-CoV-2 has a higher
affinity for ACE2 receptors in the human body, which reveals why COVID-19 has such
strong transmission ability. TMPRSS is a protease on the cell surface. It activates the spike
protein on the virus surface, promotes the combination of the spike protein and ACE2 in
host cells and causes a series of clinical manifestations [20] (Figure 1). People with low
immunity, such as the elderly and infants, may develop acute respiratory distress syndrome
(ARDS), cardiovascular disease and other serious complications [21].
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Figure 1. The important immune barrier of human intestine and the mechanism of COVID-19
invading human body.

In the analysis of clinical symptoms of patients with COVID-19, it was pointed out
that some patients had observed mild initial gastrointestinal symptoms before fever and
dry cough. SARS-CoV-2 RNA has been found in patients’ respiratory secretions and feces.
Combined with the clinical symptoms of abdominal pain and diarrhea in other patients, it
can be concluded that the gut-lung axis and intestinal flora are involved in the regulation of
COVID-19 [22]. Existing research evidence defines the gut-lung axis as follows: “intestinal
microorganisms affect human lung health through an important cross dialogue between
intestinal flora and lungs.” Obviously, this is a two-way mechanism similar to the gut-
brain axis. Through this mechanism, endotoxin and intestinal microbial secretions affect
lung function via the blood. When lung inflammation occurs, it will lead to intestinal
microecological imbalance. In the intestines of patients with COVID-19, few Bifidobacteria
with immunomodulatory ability were found. It has been confirmed that the number of
T cells, CD4 + T cells and CD8 + T lymph nodes in patients decreased sharply [23]. At
the same time, the levels of some inflammatory cytokines and chemokines in patients are
consistent with those in patients with severe diseases.

Although we have not yet given a definite plan for the treatment of COVID-19, we can
imagine that the regulatory mechanism of polysaccharides and the effects of their metabo-
lite SCFAs on intestinal flora enhance immunity or establish a strong defense system for
the body and will alleviate the clinical symptoms of inflammation caused by SARS-CoV-2
and intestinal flora disturbance. Food rich in polysaccharides has immune regulation char-
acteristics and is the most valuable regulator for immune response. Therefore, the use of
polysaccharides obtained from food provides an innovative strategy to prevent the serious
side effects of viral infection [24]. In one study [25], four marine sulfated polysaccharides
were screened for their inhibitory activity against SARS-CoV-2, including sea cucumber sul-
fated polysaccharide (SCSP), fucoidan from brown algae, iota-carrageenan from red algae
and chondroitin sulfate C from shark (CS). Furthermore, a test using a pseudotype virus
with S glycoprotein confirmed that SCSP could bind to the S glycoprotein to prevent SARS-
CoV-2 host cell entry. These four polysaccharides are promising inhibitors of SARS-CoV-2
infection. These crude polysaccharides have strong antiviral activity [26]. The chemical
composition of polysaccharides in natural foods, such as mushrooms, yeast, fruits, algae
and grains, can produce these biopolymers, which act as powerful substances to purify the
activated immune system, especially the adaptive system [27]. Furthermore, in addition
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to antioxidant activity, these biopolymers also have interesting biological properties [28],
anti-inflammatory [29] and antiviral [30] activities, biocompatibility, biodegradability and
non-toxicity [31]. They can be used in innovative therapies. In sum, there is a precedent
for the treatment of SARS virus infection. Therefore, polysaccharides can be used as an
activator of the immune system to reduce the damage caused by infectious factors such
as SARS-CoV-2.

3. Mechanism of Polysaccharides Regulating Gut Flora

Experts explain prebiotics as follows: some organic substances cannot be digested
and absorbed by the host but selectively promote the metabolism and proliferation of
beneficial bacteria in the intestine so as to improve the health of the host [32]. Based on
this concept, it can be recognized that plant polysaccharides belong to one of the prebiotics
beneficial to host health [33]. Prebiotics such as plant polysaccharides can be inhaled into
the body as a carbon source of intestinal flora, providing conditions for the proliferation of
beneficial bacteria and the growth and development of intestinal immune organs [34]. Plant
polysaccharides have a variety of activities, and they have become a research hot spot in
many fields such as medicine and food due to their safety, high efficiency and low toxicity.
Plant polysaccharides have various biological activities, such as anti-liver injury, antitumor,
antivirus, hypolipidemic, anticoagulation, antioxidation and immune regulation properties.
Its chemical structure is the basis of its biological activity [35]. More and more scientific
studies show that the health of intestinal flora is inseparable from the physiological activity
of plant polysaccharides [36].

3.1. Increase the Number and Types of Probiotics in Intestinal Microecology

Dendrobium polysaccharides modulate gut microbiota composition and metabolism by
enhancing Romboutsia, Lactobacillus and Odoribacter and reducing Parasutterella, Burkholderia-
Caballeronia-Paraburkholderia and Acinetobacter in mice with colitis. This indicates that the
gut microbiota is involved in restoring the stability of the gut microbiome under inflam-
matory conditions. Notably, Dendrobium polysaccharides significantly restored Th17/Treg
cell homeostasis and the expression of specific cytokines. Western blotting of colon tissue
also showed that Dendrobium polysaccharide significantly upregulated the expression of
Nrf2 and inhibited the phosphorylation of NF-kB signaling [37]. The aim of another study
was to investigate the effect of prebiotic intake (including oligofructose, oligosaccharides,
polyglucose and resistant dextrin) on immune function and gut microbiome structure
in perioperative patients with colorectal cancer (CRC). Experimental nodes showed that
taking prebiotics 7 days before surgery improved serum immune measures in patients with
colorectal cancer. Meanwhile, prebiotics improved the abundance of four symbiotic micro-
biomes containing conditionally pathogenic bacteria in patients with colorectal cancer [38].
Observational studies showed that eating whole grains (WG) was negatively associated
with inflammation. However, the evidence from interventional studies is limited, and few
studies have included measurements of cell-mediated immunity. Thus, the researchers
assessed a diet rich in WGs and refined grains (RGs) for immune and inflammatory re-
sponses in healthy adults, gut microbiota and microbial products. The conclusion was
that short-term intake of WGs in a weight-maintenance diet increases stool weight and
frequency, has some positive effects on the gut microbiota, SCFAs, effector memory T cells
and the acute innate immune response, and shows no influence on other cell-mediated
immune or systemic and intestinal inflammation markers [39]. In sum, the intestinal flora
can regulate the body’s immunity, and a change in the intestinal microbiome is bound to
cause the enhancement or weakening of the body’s immune function.

Intestinal microorganisms participate in mucosal immunity, in which probiotics stim-
ulate the mucosal immune system and induce signal networks mediated by the whole
bacterium or its cell wall structure [40]. Probiotics interact with various cell types through
cytokines, such as enterocytes, dendritic cells (DCs), and Th1 (helper T cells), Th2 and
Treg cells (regulatory T cells), thereby regulating the immune system or promoting anti-
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inflammatory effects. To date, the beneficial effects of oral or nasal probiotics have been
demonstrated in two mouse models of infection (influenza and pneumonia). Their protec-
tive effect is mediated by specific immune modulation and is distinguished by the early
recruitment of innate leukocytes in the lung, displaying potent killing properties [41]. These
effects help to reduce intestinal permeability, thereby reducing endotoxin and systemic
inflammation. The gut microbiota participates in the regulation of human psychiatric dis-
eases such as depression through the “gut-brain axis” and relieves intestinal inflammation
in patients with depression [42]. In a study using gluten-free or gluten-containing diets to
evaluate the effects of probiotic supplementation on mental state, inflammation and intesti-
nal barrier in patients with major depressive disorder (MDD), the results obtained showed
that the combination of a gluten-free diet and probiotic supplementation may inhibit the
immune-inflammatory cascade in the process of MDD and improve the characteristics of
mental health and the intestinal barrier [43]. To some extent, probiotic supplementation
decreases the body’s inflammation.

3.2. An Important Metabolite of Gut Flora—Short-Chain Fatty Acids

Plant polysaccharides use the beneficial flora in the intestinal flora as a medium,
repair the intestinal barrier and enhance intestinal resistance through a variety of ways:
increasing the expression of tight junction proteins and repairing the damaged intestinal
barrier [44]. By increasing the expression of tight junction proteins and promoting the
formation of the intestinal epithelial barrier, bacterial translocation, intestinal inflammation
and metabolic endotoxemia were significantly reduced [45]. Indigestible carbohydrates
such as dietary fiber, resistant starch and oligosaccharides in the colon are metabolized
by beneficial bacteria such as Lactobacillus and Bifidobacterium to produce SCFAs. Animal
experiments have proved that in the rat model, intravenous injection of a certain amount of
SCFAs maintains the height, width, recess depth and mucosal thickness of small intestinal
villi at a healthy standard. It enhances the function of the epithelial barrier by increasing
the production of mucin and strengthening the connection between mucin and goblet
cells [46]. This is important for intestinal barrier function. SCFAs produced by intestinal
flora fermentation provide energy for intestinal epithelial cells, promote their proliferation,
maintain intestinal barrier function, maintain the stability of the intestinal environment,
improve immune tolerance and help to prevent a chronic intestinal inflammatory response
to microorganisms and their products [47].

Another confirmed major signaling mechanism of SCFAs is preventing the activation
of G-protein-coupled receptors (GPCRs). GPR41, GPR43 and GPR109A receptors were
identified as SCFA receptors. Acetic acid, propionic acid and butyric acid activate GPR41
and GPR43 receptors, commonly expressed in secretory cells, adipocytes and macrophages,
and butyric acid activates GPR109A on the surface of colon cells, adipocytes and stem
cells [48]. Once these receptors recognize SCFAs, they immediately activate the signal
transduction pathway of the immune response and promote the differentiation of CD4 + T
cells into Treg cells and Th cells. This is a kind of T lymphocyte with CD4 + T molecules
on the surface. These CD4+ T cells, also known as the “helpers” of the immune system,
direct the body to fight pathogenic microorganisms. The number of CD4 + T cells directly
reflects the immune function of the human body [49]. Signal transduction acts on DCs to
improve their tolerance so as to enhance the immune response in vivo. SCFAs have also
been shown to enhance the function of Th1 and Treg cells [50].

SCFAs are famous histone deacetylase (HDAC) inhibitors, which stimulate histone
acetyltransferase activity, inhibit HDAC activation and stabilize hypoxia-inducible factor
(HIF). HDAC is an enzyme that separates acetyl and acetyllysine amino acids from histones
and non-histones [51]. It is used to change nucleosome conformation and regulate gene ex-
pression. Its mechanism is to deacetylate histone, tightly bind it to negatively charged DNA
and inhibit gene transcription. Therefore, SCFAs stimulate monocytes and neutrophils,
resulting in the inactivation of the NF-kB signaling pathway [52]. NF-kB is involved in
inflammatory and immune responses. NF-kB overactivation causes adverse reactions,
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such as inflammation. The inactivation of the NF-kB pathway finally reduces IL-2, IL-6
and tumor necrosis factor-o« (TNF-x) expression, which are proinflammatory factors. It
provides a new method for the treatment of the inflammatory response, as it makes the
intestinal homeostasis tend to balance and restores the normality of the original intestinal
immune system.

As shown in Figure 2, when the human body ingests indigestible herbal polysaccha-
rides, intestinal probiotics will use dietary polysaccharides to produce important metabolic
compounds, SCFAs. Probiotics induce goblet cells to secrete mucin and enhance intestinal
barrier function. In addition, SCFAs (1) make B cells produce SIgA and strengthen resis-
tance [53]; (2) activate the inflammasome to produce cytokines such as IL-18 and reduce
the level of proinflammatory factors in vivo [54]; (3) activate the GPR signaling pathway,
promote immune cell differentiation and participate in a variety of immune activities; and
(4) inhibit the transmission of the NF-kB signaling pathway and participate in the responses
of cells to external stimuli such as cytokines, viruses or bacterial antigens [55].
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Figure 2. Probiotics and SCFAs participate in various immune-related physiological and biochemical reactions.

4. Gut Flora Regulates Host Immune System

When external pathogens, such as viruses, attempt to invade the host, they must pass
through the intestinal mucosa. Various microbiota on intestinal mucosa provide an effective
barrier against pathogen invasion in healthy humans [56]. For example, lactic acid bacteria
secrete bacteriocins, and Bifidobacteria secrete acetic acid. Probiotics adhere to the mucosal
surface, reducing the ability of pathogens and their toxins to adhere to the intestine. Most
probiotics stimulate B cells to produce secretory immunoglobulin A (SIgA). SIgA binds to
foreign body antibodies and prevents them from entering epithelial cells. At the same time,
probiotics in the intestine bind to invading viruses and prevent the interaction of receptors
on pathogen and host cells [57]. In children with rotavirus-induced viral gastroenteritis, the
frequency and duration of diarrhea in children are significantly reduced because probiotics
stimulate a rotavirus-specific SIgA antibody response. An experiment studying recurrent
respiratory tract infections (RRTI), common diseases in preschool children, found that the
number of Bifidobacteria and Lactobacilli was significantly lower in the patient group
compared to the healthy group. Children with RRTI are accompanied by intestinal flora
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disturbance, and oral probiotics can effectively improve the intestinal microecological
balance and reduce the incidence of RRTI [58]. In addition, probiotics can be used as drugs
to limit respiratory viral infections by enhancing mucosal immunity [59].

Intestinal microorganisms secrete antimicrobial peptides and compete for nutrition
and habitats to proliferate so as to form a dynamic balance in the body. Intestinal flora-
derived signals regulate the proinflammatory response of immune cells, thus affecting
the susceptibility to various diseases. Intestinal immune homeostasis is coordinated by
regulating the regulatory balance of the proinflammatory response, such as Th1 T cells and
Treg cells. There are three main ways for DCs to recognize bacteria: 1. DCs are transferred
to DCs in Peyer’s patches (PPs) by phagocytizing micro gold cells on the lumen surface
of PPs. As a special epithelial cell, M cells regulate the absorption of DCs by bacteria and
intestinal lymphoid tissue; 2. DCs distributed in intestinal epithelial lamina propria (LP)
extend synapses from luminal epithelial cells and make contact with bacteria; 3. bacterial
metabolites directly enter intestinal mucosal LP through a paracellular pathway and then
react with DCs. Different TLRs recognize different bacteria and metabolites. TLRs on
the surface of DCs recognize a variety of pathogen-related molecular patterns (PAMPs).
In case of pathogen invasion, TLRs produce a variety of signal transductions and gene
expression through the recognition of PAMPs and finally produce the following effects:
the expression and secretion of a variety of proinflammatory cytokines, such as tumor
necrosis factor-oc (TNF-«), IL-12 and so on [60]. Multi-omics integration revealed significant
associations between bacterial species and metabolic phenotypes, highlighting a key role
for the microbiome in modulating human immunity. Another experiment showed that
mononuclear phagocytes in the non-mucosal lymphoid organs of mice living in a sterile
environment were unable to induce the expression of a set of genes for the inflammatory
response, including the encoding of various types of interferons, thus making NK cell
initiation and antiviral effects ineffective. However, the mice had a normal immune effect
when the gut microbiota of both sterile and normal mice was given in order to normalize
and stabilize the number and variety of the mice’s gut microbiota [61].

5. Dietary Intervention to Maintain Intestinal Microecosystem Stability and
Prevent COVID-19

Altering the gut-lung axis through the gut microbiome may potentially protect hu-
mans from respiratory tract infections, and clinical trials of probiotics have shown promise
in healthy adults and children. In one study, gut microbial diversity remained stable in
participants treated with probiotics. The data from this experiment provide support for
further trials to assess the potential role of probiotics in the prevention of COVID-19 [62]. A
considerable number of patients with COVID-19 suffer from severe intestinal diseases. This
is because intestinal epithelial cells, especially those in the small intestine, also have ACE2
receptors that bind to SARS-CoV-2. The virus invades the intestine, causing disturbances
in the intestinal microecological environment. Improving intestinal health through external
intake of dietary polysaccharides may provide another unique perspective for the treatment
or improvement of COVID-19. Intestinal microbes adapt to the body’s immune system, and
the dynamic and stable intestinal microecological environment is interconnected with the
powerful immune system. The imbalance of intestinal flora will directly lead to a decline in
immunity. Adverse external factors, such as life and rest disorder, unbalanced diet, and
abuse of antibiotics and other drugs, will lead to intestinal flora disorder [63], lead to de-
creased immunity and make the host more vulnerable to pathogens in the environment. It
is fortunate that there are practical methods to maintain the stability of intestinal microecol-
ogy, such as fecal microbiome transplantation (FMT), intake of probiotics or synbiotics, and
dietary intervention with polysaccharide-rich foods [64]. Clinically, prebiotics, probiotics
or synbiotics have been used to treat chronic kidney disease (CKD), which is essentially
to improve intestinal flora imbalance and/or increase intestinal barrier permeability [65].
Therefore, regulating intestinal flora through a long-term individualized diet is a feasible



Molecules 2022, 27,2773

8of 12

strategy to improve body immunity, and polysaccharides are the key to regulating the
microecological balance.

Vegetables and fruits are good sources of prebiotics, including spinach, onion, straw-
berry, banana, etc. In addition, some scholars found that the health symptoms of mice
on a diet supplemented with whole grains were more pronounced [66]. Combined with
human intervention studies, dietary fiber and whole-grain intake increase the diversity
of intestinal bacteria [67]. In Western society, it is generally believed that low fiber intake
will lead to increased consumption of gastrointestinal microbiota and increase the risk of
chronic non-communicable diseases [68].

In China, it has long been known that plant polysaccharides have satisfactory thera-
peutic effects. They are widely used in the prevention and treatment of various diseases.
For example, the flower head of chrysanthemum is the most representative flower deriva-
tive, which is mainly used to treat respiratory and cardiovascular diseases. It has significant
antibacterial, anti-inflammatory, anticancer and neuroprotective activities [69]. This is due
to chrysanthemum polysaccharide. Chinese people like to put chrysanthemum heads and
air-dried medlar in hot water to drink later. Astragalus polysaccharide (APS) can directly
kill tumor cells and improve immune function and has attracted more and more atten-
tion in the field of anticancer treatment. APS significantly promoted the proliferation of
mouse spleen lymphocytes and improved the phagocytosis of peritoneal macrophages [70].
Astragalus membranaceus is a rhizome plant. Chinese people often add dried and clean
Astragalus to their daily diet, such as Astragalus in soup and porridge. In previous stud-
ies, Rehmannia glutinosa polysaccharide (RGP) was found to induce DC maturation, so
RGP can be used as an immunostimulatory molecule [71]. In order to make RGP more
convenient for human consumption, Chinese people often make Rehmannia glutinosa into
pills. In a characterization experiment on rats with yam polysaccharide, the results showed
that yam polysaccharide is a good carbon and energy source, which can improve bacterial
colony diversity and regulate the production of SCFAs in the rat hindgut [72]. The method
of making it edible is also relatively simple. After clearing the topsoil, it is very healthy
when cooked with high-temperature steam using the unique cooking methods of China. It
was reported that when yam polysaccharide was ingested by mice, it promoted the number
of beneficial bacteria and inhibited the growth of pathogens. In addition, from studies
on the impact of yam polysaccharide on fecal microorganisms, it was found that yam
polysaccharide improved the richness and diversity of colonies through colony technology.
Meanwhile, compared with the model group, yam polysaccharide reduced the number
of Enterococcus and Clostridium perfringens but increased the number of Bifidobacteria
and Lactobacillus [73]. Coptis polysaccharide can not only promote the growth of PPs
but also promote the secretion of IL-17 and TGF-«. It can also be absorbed and utilized
by intestinal flora so as to regulate the diversity of intestinal flora. This indicates that
coptis chinensis polysaccharide can effectively, dynamically and dose-dependently regulate
the intestinal flora [74]. These plant polysaccharides may contribute to the treatment of
COVID-19 in the future. Ultimately, when using polysaccharides from plants, attention
should be paid to scientifically and reasonably control and arrange the types and doses of
plant polysaccharides.

6. Conclusions

Plant polysaccharides and their metabolites, SCFAs, can repair the damaged intestinal
barrier, reduce the level of inflammation in the body, enhance the body’s immunity and
resist viral infection. Furthermore, no disease should be treated in isolation, as organs
interact with each other through various networks of connections. Understanding the
mechanisms of crosstalk between gut-lung defenses and the role of the gut microbiota in
regulating and maintaining immune system homeostasis is a promising area of research in
the fight against COVID-19. Although the immunomodulatory effects of plant polysaccha-
rides on gut microbiota have been revealed, the mechanism of SARS-CoV-2 viral infection
remains unclear. The use of plant polysaccharides for immune regulation of gut flora, or
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as an important auxiliary means, may have potential in the prevention and treatment of
COVID-19.
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