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 Mammalian animal species and human are colonized 

by a group of microorganisms called as microbiota.

 Microbiota microorganisms includes bacteria, archaea, 

fungi, protozoa and viruses.
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Microbiome composition 
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 The commensal and symbiotic communities of

microbes take up residence in almost any part

of mucocutaneous areas of the body such as

digestive system , oronasopharynx and

respiratory system, urinary system and vagina,

and all over the skin.
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Microbial taxa that inhabit healthy human body sites defined as the 

human microbiome
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Formation of the microbiota

1- In pregnancy and during the physiological changes like

weight gain and metabolic or hormonal alterations.

2-During vaginal delivery, when the neonate is directly

exposed to vaginal normal flora.

3-Milking period. Breast milk includes almost 10^9 bacterial

cells/L.
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 The microbiomes gradually changes to adulthood microbiomes under

influence of several factors such as the breed, the family ,geographic

and socio-economic factors, diet and nutrition, nutritional

supplements, exercises, medications like antibiotics, age, some

pathological conditions like inflammatory disorders , diabetes, stress-

related factors.
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Microbiomes under influence of several factors 
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 Many articles demonstrated that every person has

special microbial spectrum.

 Even there are differences between monozygotic twins,

so it can be considered as a microbial finger print.
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The composition of gut microbiota is influenced by 

exogenous and endogenous factors.
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Interactions between microbiota and 

host

 Microbiota have a dual key role in:

 homeostasis,

 metabolism,

 immunity,

 physiologic or pathologic situations like cancers,

 which can alleviate or aggravate various medical

conditions more over on viral infections
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Interactions between microbiota and host 
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Microbiota and the immune system
 The microbiota induces alpha-defensin, secretory IgA and some other

AMPs (antimicrobial peptides).

 They affect innate lymphoid cells, but mainly they affect innate and

adaptive immune system via influencing epithelial or macrophage cell

receptors such as Toll-like receptors (TLRs) or NOD-like receptors

(NLRs).

 TLRs are involved in normal mucosal immune system development of

the intestine, decreasing inflammatory responses and promoting

immunological tolerance to the normal microbiota components.
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 Microbiota antigen binding to these receptors, starts a cascade 

of signaling pathways leading to producing several antimicrobial 

substances, like defensine.

 Stimulating several group and subtypes of T cells like T helper 1 

and 17 to produce IL-1, IL-2, IL-15, IL-17, IL-22, and IL-23 and 

also to affect B cells to produce various antibodies.

 As a result, any alteration in the balance between microbiota 

and immune system can lead to infections.
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Gastrointestinal system 

 Microbiota play roles in the gut motility and through several

mechanisms it can induce or aggravate a wide spectrum of

gastrointestinal diseases and conditions, like:

 inflammatory bowel disease (IBD),

 irritable bowel syndrome (IBS),

 colon cancer,

 antibiotic-associated diarrhea
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Gut microbiota-mediated colonization resistance mechanisms
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Microbiota and Gastrointestinal system 
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Nervous system
 The microbiota and especially gut microbiota

have close mutual relationship with nervous

system via plenty of nervous, endocrine, and

immune pathways.

 They can affect CNS and PNS and have a key role

in maturation of ENS (enteric nervous system).
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Respiratory system

 Few years ago, lung was known as sterile parts of

the body and even bacterial trace thought to be

test mistakes.

 New advanced techniques, revealed that lungs

have its own special microbiome and is under

influence of its microbiome and even

microbiomes in other parts of the body such as

intestine.
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 A healthy lung microbiota consists of Prevotella,

Streptococcus, Veillonella, Fusobacterium and

Haemophilus.

 They come from the upper airways as nose, mouth

and pharynx through microaspiration, in which

microbiota migrate to lower respiratory tract or lung

during sleep.

 They encounter with immune system of the host and

thus their balance keeps.
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 Respiratory microbiome formation is under influence of

multiple factors, specially in

 first years of life,

 consisting of genetic factors,

 delivery mode,

 infant feeding,

 antibiotics administration,

 medications and vaccination,

 geographical and seasonal differences
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Impact of factors on gut microbiome
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 Recent studies suggest that nasopharynx, oropharynx and lung's

microbiome which play key roles in immune system, metabolism

and neuroregulation, change in quality and or quantity across

several respiratory diseases such as:

 chronic obstructive pulmonary disease (which originates from the

gut microbiota),

 asthma,

 cystic fibrosis,

 pneumonia

 upper respiratory infection
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Microbiota and infectious disease

 Microbiota inhibit pathogens activities via:

 colonization resistance (competing with pathogens for

adhesion to places and nutrients along with secreting

microbicidal components like bacteriocin against

pathogen),

 and by empowering the host immune system by mean of

contributing to immune cells differentiation.
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 Recent studies indicate that the commensal microbiota

can be used to combat pathogen bacteria specially

antibiotic resistant pathogens like:

 vancomycin-resistant Enterococcus faecium,

 Gram-negative Enterobacteriaceae

 Clostridium difficile

27



 The skin microbiota, includes some bacteriocin-producing

strains, that contribute to antimicrobial resistance by

producing bacteriocin (an antimicrobial peptide which can

also be a signaling molecule to the host immune system).

 Furthermore, some of them inhibit skin pathogens such as

MRSA and can be used as probiotics for therapeutic

purposes via creams or gels.
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Microbiota and viruses

 Viruses are the most common pathogens in the world. They can

infect both eukaryotes and prokaryotes.

 it's necessary for a virus to overcome several barriers to bind

epithelial cells surfaces:

 Tissue specificities

 Body temperature

 Mucus barrier

 Epithelial secretions including

 Microbiotas defending items such as pH, redox potential,

lipopolysaccharide (LPS), glycans.
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Different viruses in the body
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Sexually transmitted viruses

 The dominant microbiota in a healthy vagina, mainly consist of

Lactobacillus genus, such as:

 L. acidophilus, L. Fermentum, L. Plantarum,

 L. Brevis, L. Jenseni, L. Casei,

 L. Catenaforme, L. Delbrueckii, L. Salivarius.

 Their dominance over other pathogenic anaerobes maintain the

vaginal health.
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Urogenital infections 

Also many studies have revealed the impact of altered vaginal

microbiota on urogenital infections such as:

 Neisseria gonorrhea, Chlamydia trachomatis,Trichomonas

vaginalis.

Viral sexually transmitted infections such as:

 human immunodeficiency virus (HIV), human papillomavirus

(HPV), herpes simplex virus (HSV) and cytomegalovirus

(CMV).
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Microbiota and Probiotics 

 Lactobacillus species of microbiota protect the body

against viral infection:

 Lactobacillus produce H2O2 and acidic metabolites

resulted from fermentation and protects the body against

HIV and other pathogens like Neisseria gonorrhoeae, C.

Trachomatis, and T. vaginalis and even HSV virus.

 These acidic PH traps HIV-1 in cervicovaginal mucus layer

and lowers virus replication nearly 100 times more slowly

than that in neutralized mucus, and it inactivates HIV
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 Lactobacillus species secret hydrogen peroxide as a

virucidal component and also secret anti-viral substances

disturbing virus transmission.

 Hydrogen peroxide can combine with several mammalian

peroxidases, including myeloperoxidase, eosinophil

peroxidase, lacto peroxidase and halide (chloride, iodide,

bromide, thiocyanate) in order to make a potent virucidal

combination.
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Function of Lactobacillus

 Lactobacillus strains can directly stick to mannose sugar rich of HIV
and lead to neutralizing HIV.

 Mannose binding Lectin of Lactobacillus stick to carbohydrates on
viruses and occupy viral ligands which are necessary for virus to
enter immune cells like macrophages or T cells and protect the
body from infection.

 Mannose binding Lectin sticks to host infected immune cells like T
cells and cut off the infection chain between infected and non-
infected T cells.
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Antiviral components of lactobacillus 

species of microbiota 

 The bacterial species secret bacteriocins which was known as

bactericidal components, but recently it has been revealed that they

have virucidal effects too.

 The carbocyclic Lantibiotic Peptide Labyrinthopeptin A1 and its

derivatives have broad anti-HIV and anti-HSV activities.

 This bacteriocin blocks viral cell–cell transmission between HIV-

infected T cells and uninfected CD4 T cells.
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 Lactobacillus species can release substances like butyrate, which

supplies energy sources for enterocytes in order to maintain the

intestinal mucosal barrier and anti-inflammatory substances, which

suppress inflammations and co-infections aggravating HIV infection.

 Cathelicidin, a mast cell-derived antiviral protein contributes to

suppressing the viral infection.
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Lactic acid bacteria and Viruses

 In case of HSV, studies demonstrated that Lactobacillus

species, set an acidic pH in vagina and produce lactic acid

or hydrogen peroxide, which strongly inhibits viral

replication and deactivates HSV in the vaginal mucosa.

 Lactic acid bacteria, Enterococcus faecium release a small

cationic peptide bacteriocin named as Enterocin CRL35

which can block late replication of herpes simplex virus.
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 Cyanovirin-N (CV-N) is a protein produced by the

cyanobacterium Nostoc that displays virucidal activity against

several viruses.

 L. Lactis, L. Plantarum and L. Jensenii are engineered to

produce a unique 11 kd cyanovirin-N, which can directly stick

to mannose sugar rich of HIV.

 The microbial derived LPS, can bind directly to influenza to

reduce its stabilization.
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Protein secretion pathway in Lactic acid bacteria
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 Staphylococcus epidermidis as a nasal microbiota, presents

anti-influenza virus activity via secreting a extracellular

matrix-binding protein (Embp)

 Desaminotyrosine (DAT), which is produces by Clostridium

orbiscindens in mice, prevents influenza infection and its lung

immunopathology via inducing type I interferon and activating

this signaling pathway.
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Corona viruses (SARS and COVID-19)

 Both SARS and COVID-19, in addition to pneumonia, cause a spectrum

of gastrointestinal symptoms too.

 Coronaviruses are RNA viruses which have more mutation rather than

other families.

 Coronaviruses are enveloped, positive single-stranded RNA viruses,

which can infect both human and animals.
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 Despite the differences between COVID-19 and SARS, they have

common receptor like angiotensin-converting enzyme 2 (ACE2).

 ACE2 has role in some diseases like acute lung injury and also ACE2 is

an essential part in gastrointestinal tract functions.

 Angiotensin-converting enzyme 2 (ACE2) is a common receptor among

coronaviruses and is an enzymes in human enterocytes which relates

to digestion.
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 ACE2 as an amino acid transporter associated with

intestinal microbiota.

 Mutation of ACE2 affects intestinal microbiota

composition and lessen antimicrobial peptides expression.

 The evidence indicates the mutual interactions between

microbiota and COVID-19 via ACE2 intermediating.
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Microbiota and COVID19

 Recent study suggests that stress is a factor, which can increase
COVID-19 duration and severity via affecting both melatonin
and the microbial butyrate.

 Stress, like covid-19, can decrease both melatonin and butyrare,
paralleling changes induced by viral infection, which both play
important roles in immune cell function, especially in response
to COVID-19.

 Intestinal microbial dysbiosis due to alcohol, sugar and fat full
dietary and stress, leads to reduced microbial short-chain fatty
acid production, like butyrate, which can enhance immune cells
and CNS glia cells operation to suppress COVID-19 infection.
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 The microbiota composition in SARS-CoV-2 and COVID-19 patients is

similar to Community acquired pneumonia (CAP) patients.

 The microbial diversity was significantly lower than normal, with

either pathogens or increased oral and upper respiratory microbiota

dominancy.
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Flagellin and COVID19

 Flagellin is a structural protein in both gram positive and negative

bacteria flagellum.

 Flagellin mainly increases anti-bacterial responses but also have anti-

viral activities.

 Flagellin stimulates immune pathways like toll-like receptor 5 (TLR5)

pathway
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 Recently found that flagellin is also capable of inducing

TLR5-mediated production of IFN-β and subsequent

activation of type I IFN responses, which presents a

potential anti-viral immune defenses that are impaired

during coronavirus infections.
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 In Rota virus, flagellin activated TLR5 pathway impacts on dendritic

cells and led to releasing (IL)-22.

 IL-22 maintains the epithelial cell and its proliferation normally.

 This pathway immediately removes rotavirus(RV) infection and

accelerates RV clearance.
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 Study revealed therapeutic role of flagellin administration, which

can decrease viral load in the lungs of an influenza A virus infected

mice.

 Accompaniment of flagellin with influenza vaccine or inactivated

influenza viruses, can leads to higher IgA and IgG titers against

influenza via TLR5.

 These investigations indicate the reinforcing role of flagellin as a

therapeutic component and a potent mucosal adjuvant.
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 Flagellin have significant roles in lung dendritic cells maturation,

inhibition of epithelial apoptosis, maintaining epithelial cells and induction

of cathelicidin-dependent antimicrobial responses, neonatal lung antigen-

presenting cells activation.

 All of these are important in COVID-19 infection and suggest the beneficial

roles of microbiota derived flagellin in this infection.
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Useful viruses

 Some viruses called as virome, which are commensal microbiota in

healthy peoples and have been remain understudied.

 They include bacteriophages and plants microbiota and also

eukaryotic viruses, which their existence in every individual,

depends on the host commensal bacteria and diet.
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Thank You For Your Attention
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