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ABSTRACT

In recent years increased attention is focussed on microorganisms inhabiting the digestive system that
provides prophylactic and therapeutic benefits to the host. After Metchnikoff exposed the secret behind
Bulgarian peasants’ extended longevity, a graze to incorporate the responsible microbes in functional
food emerged. Then interest towards microbe-rich food went to the vegetative phase for some time,
but now a renaissance to engage these wonder microbes in the healthcare sector is increasing. With a
new definition, probiotics, these good microbes have been widely applied in different types of products,
either as pharmaceuticals, nutritional supplements, or foods. Probiotics, a significant source in functional
dairy products, claims diverse roles such as improving intestinal tract health, enhancing the immune sys-
tem, synthesizing and enhancing the bioavailability of nutrients, reducing symptoms of lactose intoler-
ance, decreasing the prevalence of allergy in susceptible individuals, and reducing the risk of certain
cancers. In the recent COVID-19 issue, searches are going fast to use probiotics as vaccine carriers, dys-
biosis balancer, and immunity booster. The high expectation from probiotics expanded the development
of bioengineered probiotics as new-generation probiotics. From the animal model and in vitro studies,
the probiotic intervention is extrapolated to innate and adaptive immunity inducer against SARS viral
infections. The possibility of using it as prophylactic and therapeutic agents in COVID-19 is explored.
However, its significant activity against corona virus-induced respiratory syndromes is questioned by a
few researchers also. The emerging citations on the research approach and meta-analysis of probiotic
intervention against the re-emerging pandemic viral attack on the respiratory and gastrointestinal
domains need to be analyzed in this context. As it is essential to understand the reality of recent exper-
imental outcomes in the probiotic approach towards SARS-CoV-2 prevention, management, and control,
the recent publications were focused on this review.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Respiratory diseases in different forms have become major
health challenges in the globalized world. Severe acute respiratory
syndrome (SARS), a new generation human illness, appeared in
2002, infected 8098 people in 26 countries, and 774 died (Hon
et al., 2003). This viral respiratory illness was recognized as a glo-
bal threat in March 2003. The causative agent for SARS was
sequenced (Marra et al., 2003). Although this pandemic was con-
tained in the initial occurrence; it started resurgence after a few
months. By the end of May 2004, more than 2000 SARS related
publications were cited (Drosten et al., 2003).

After a long gap, the re-emergence of coronavirus epidemics in
the Middle East Saudi Arabian Peninsula [MERS-CoV], subse-
quently in 27 other countries, including Korea, raised global con-
cern over this health issue. Both SARS and MERS were corona
viral (Co - vs) diseases with little difference in epidemiology
(Kwok et al., 2019). It is reported that coronaviruses are endemic
to humans and infect other mammalian species like bats, masked
Palm civet cats, Camels, Pangolins, Raccoon dogs, and these inter-
mediate hosts for COVID-19 (Bell et al., 2004). Coronaviruses have
evolved by accumulating point mutations and genome recombina-
tion from different strains or species (Chan and Chan, 2013).

The emergence of MERS- - -Co V, SARS-CoV, and the recent
SARS-CoV-2 causing COVID-19 within ten years express that they
are fast evolving from a zoonotic virus causing COVID-19 infection.
SARS-CoV-2 shares nearly 80% of its genome with SARS-CoV. How-
ever, WHO announced that the newly discovered seventh member
in the coronavirus family SARS-CoV-2, responsible for viral pneu-
monia, is different from MERS and SARS (WHO, 2020).

As there is no remedy in the form of drugs or vaccines for the
recent SARS-CoV-19 pandemic, there is a need to find alternative
medicine to take prophylactic and therapeutic measures. Several
social and physical precautionary methods are recommended,
along with alternative therapy, to derive preventative and support-
ive roles. As an alternative therapy, probiotics are recommended as
they play a regulatory role on the gut-lung axis, innate and adap-
tive immunity, and help to rebuild the damaged tissues and organs
(Sundararaman et al., 2020; Baud et al., 2020; Senapati et al., 2020;
Kayode, 2020).

1.1. Corona virus an overview

Coronaviruses (CoV) are the members of enveloped positive-
sense RNA viruses that belonged to the order Nidovirales of the
family Corona viridae. The CoV was first discovered in 1960 after
the advent of electron microscopy. The unique characteristic glycol
protein spikes on the virus’s surface promote its easy identification
and adhesion with host cells. Corona viral RNA is large up to 32 kb
(Hulswit et al., 2016). Coronavirus related to human and animal
hosts is categorized into four genera. These include o -alpha, B-
beta, Y-gamma, and 3 -delta viruses.

The alpha coronavirus includes the human isolates HCoV-229E
and HCoVNL63. The beta corona virus contains HCoV-0C43, HCoV-
HKUL, and the recently included SARS-CoV, MERS-CoV, and SARS-
CoV-2 (COVID-19). The gamma CoV-includes the avian infectious
bronchitis virus — [AIBV]. The delta corona virus is less reported,
and it is also discovered as avian origin, particularly in songbirds
(Jancovich et al., 2012). The human coronaviruses causing cold,
HCoV-229E, and HCoV-OC43 use aminopeptidase receptors for
adhesion (Yeager et al., 1992). The beta-human corona viruses,
[HCoV-NL63, SARS-CoV and SARS -CoV-2] use angiotensin-
converting enzyme - 2 (ACE-2) as their receptor. The other non-
human beta corona viruses, HCoV-0C43 and HCoV-HKUL use sialic
acid residues as receptors (Vlasak et al., 1988).

2. SARS-CoV-2-COVID-9 infection

The recent pandemic COVID-19 or SARS-CoV-2 viral emergence
from China and its spread to almost all countries infected. Globally,
as of 3:59 pm CET, 20 November 2020, there have been 56,623,643
confirmed cases of COVID-19, including 1,355,963 deaths, reported
to WHO (WHO-CET, 2020). The global COVID-19 death over 1 mil-
lion with no sign of slowing, remains a global burden for WHO. The
root cause of SARS-CoV-2, whether zoonotic or accidental biotech
or bioengineered origin, remains unclear. Researchers worldwide
are burning their midnight oil to find effective vaccines, antiviral
drugs, and other alternative therapy options like probiotic supple-
ments. On infection, the corona viruses, HCoV-NL63, SARS-CoV,
and SARS -CoV-2 adhere to angiotensin-converting enzyme - 2
(ACE-2) receptor on the epithelial cells of the host’s respiratory
and gastrointestinal tract through their surface glycoprotein
spikes, SI and S2. The SI spikes make a strong adhesion; the S2
spikes make changes in epithelial cell surface and transfer viral
genome into the host cells (Hoffmann et al., 2020). The viral RNA
replicates inside the host cells, and after 2-14 days of incubation,
infection symptoms appear, but a few victims are asymptomatic,
and scanning can alone confirm the infection. The infected hosts
transmit the viral particles to other people through respiratory
droplets or other mechanisms that still need research. The SARS-
CoV-2 infection leads to the severe acute respiratory syndrome
and the alveolar epithelium and associated gas exchange get
affected (Fanos et al., 2020). As a result, a battery of immune cells,
macrophages, monocytes, dendritic cells, NK cells, granulocytes, B-
cells, and T-cells [CD 8] operating innate and adaptive immunity
against this viral antigen gets functional impairment. The dysregu-
lation of monocyte and macrophage function promotes a marked
reduction in CD16+ monocytes and a little increase in CD14+
monocytes (Wilk et al., 2020). The upregulation of CD14+ mono-
cytes may be due to IL-6 secretion by inflammatory monocytes.
In a study with 17 acute and 24 convalescent patients showed an
increase in dendritic cells (myeloid mDCs and plasmacytoid [pDCs]
in acute infection (Zhou et al., 2020)). The macrophages accumula-
tion at the site of infection stimulates fibroblasts to cause pul-
monary fibrosis. The peripheral NK cells also lost their functional



M.M. Al-Ansari, S.A. Sahlah, L. AlHumaid et al.

roles during severe SARS-CoV-2 infection and got reduced, and
Xiong et al. reported an increase in apoptosis and lymphopenia
SARS-CoV-2-victims (Xiong et al., 2020). SARS-CoV-2 have induced
complications in renal functions, cardiac activities, thrombotic
mechanism, hepatocellular control, diabetic management, neural
system, vision and skin integrity (Gupta et al., 2020).

3. Dendritic cells [DC] and COVID-19 infection

When there is COVID-19 antigenic challenge, the sentinel
immature DC cells start to scavenge the viral antigens in Fig. 1.
The dendritic cells then matured and presented viral antigen to T
cells present in the mucus epithelium and lymphoid tissues. They
also secrete cytokines to regulate immune responses and maintain
the homeostatic balance that got disturbed due to virus infection.
In addition to phagocytosis, the DC induces adaptive immunity
against the viral antigen. Both myeloid [mDC] and plasmacytoid
DC[pDC] have triggered antiviral responses by generating a sub-
stantial amount of type I interferon. Also, make immune surveil-
lance in the airways and the distal lung through intrinsic, innate
receptors, using RIG-1, MDA5, NLRP3 inflammasome, and the
RNA sensing TLRs 7 and 8 (Gupta et al., 2020).

During the presentation of antigen to T cells, APC is highly spe-
cific. When it interacts with CD4" - T cells, it is differentiated into
T-helper cells of different types — Th1, Th 2, Th 17 or other CD4" T
cells. This T-cell process is influenced by its secretions, such as
cytokines and chemokine’s. For the differentiation of naive CD4"
T cells, the dendritic cells secrete the cytokine, IL-16. Based on anti-
gen, the dendritic cells activate different cytokine genes. The sur-
face of the dendritic cells has receptors called Toll- like receptors
(TLRs). The TLR identify the nature of the pathogen and send signal
to turn on specific cytokine genes. The cytokine (interleukin 12-IL-
12) induce T cells to differentiate into the subset Th 1 cells. The
cytokine (IL-23) helps differentiate T cells into Th 17 cells that deal
with extracellular antigens. Also, interleukin 4 (IL-4) converts the
T-cells into Th2 Cells that promote antibody production by B cells.
The activated dendritic cells also secrete TGF-B and IL-10 that pro-
mote T-regulatory cells that induce an immune response. Dendritic
cells (DC) initiate innate immune response through Natural killer
cells, NKT cells, and Y & T cells. The challenging viral enhances
the pDCs population, and it secretes IFN -B in response to viral
antigen challenge (Ahmed-Hassan et al., 2020). The pDC cross-
prime the naive CD 8 -T cells by transferring antigen to conven-
tional dendritic cells through exosomes. The COVID-19 infection
also interferes with the secretory activity of the immune cells in
Fig. 2. Because of acute infection, an upregulation of chemokines
leads to a heavy influx of monocytes, macrophages, and neu-
trophils to the infected sites causing tissue damage and a cytokine
storm. In acute cases, the cytokine storm promotes proinflamma-
tory cytokines synthesis [IL-1B, IL-2, and IL-6] that further compli-
cates the disease (Fu et al., 2020). Interferon production also
increases in acute cases, and the reason still needs research
(McKechnie and Blish, 2020). As the disease progress, changes
are reported in the quantum of myeloid cells. The neutrophil and
lymphocytes ratio was high. The upregulation of myeloid cells in
severe infection increases the neutrophils, granulocytes, and mast
cells (Blanco-Melo et al., 2020). Even though complement protein’s
role in combating viral pathogenesis is unclear, the increase in
serum complement level in acute SARS-COv-2 infected (Huang
et al.,, 2020) needs further study. All these biochemical modula-
tions promote inflammation and tissue damage in respiratory alve-
oli leading to mortality or acute pneumonia. Recently it is observed
that the pathogenicity of COVID-19 infection is also high in the gut
(Gao et al., 2020). Under such SARS-CoV-2 induced immunity dys-
regulation, immunomodulators are suggested for the rescue. And
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several immune modulators are recommended for co-
administration with scheduled drugs to block IL-6 or other bio-
chemical factors to get recovery (Meo et al., 2020; Xu et al,
2020). In this situation, research studies with probiotics inform
that all these biochemical deterioration leading to tissue architec-
ture and functional mechanism can be remediated through probi-
otic therapy (Sundararaman et al., 2020; Baud et al., 2020; Senapati
et al., 2020).

4. Probiotic role in SARS-CoV-2 infection

In the wake of COVID-19 pandemic, there has been a sharp
increase in inquiries about the immunity boosting probiotic pro-
phylactic agents (Bhimraj et al., 2020; Bahadur Gurung et al.,
2020; Tiwari et al., 2020). The global inquisitiveness for a nutri-
tious food reminds Hippocrates, “Let food be thy medicine, and
medicine be thy food”. The secret behind the extended longevity
among the Bulgarian peasants unearthed by Metchnikoff and
Mitchd (1910) paved a way for positive research on probiotics. Pro-
biotics are “Live microorganisms which/that when administered in
adequate amounts confer a health benefit on their host. The recent
interest in probiotics and COVID-19 enhanced the global market
size of probiotics. It is expected to be USD 74.69 billion by the
end 2025, and the Saudi Arabia probiotics market is expected to
attain a value of USD 199.409 by 2025 (Research and Market,
2020).

4.1. Corona viral infection and probiotics

The entry point of SARS-CoV-2 is mostly the respiratory pas-
sage, causing severe acute respiratory illness. However, its impact
on the gastrointestinal system is also well pronounced. The affinity
of SARS-CoV-2 to the respiratory epithelium and gastrointestinal
epithelium is because of the receptor angiotensin-converting
enzyme-2[ACE-2] in the brush border of gut enterocytes and lungs
alveolar epithelial type II cells (Hoffmann et al., 2020). The pres-
ence of viral RNA of SARS-CoV-2 in faecal samples of COVID-19
patients (Ahlawat et al., 2020) confirm their gut inhabitation. The
co-infection in the gut impairs the physiology of the gut and elim-
inates “Good “bacteria making an imbalance between good and
bad bacteria (dysbiosis) (Trottein and Sokol, 2020; Lin et al,
2020). Unless the corona virus-induced dysbiosis in the gut micro-
bial biome is set right by probiotic supplementation, further com-
plications may shoot up (Tiwari et al., 2020).

Along with the respiratory tract invasion, the entry of SARS-
CoV-2 into the gut infects the gut epithelium and affects it
integrity and gut micro biome (Jin et al., 2020). The sentinel
cells, macrophages, dendritic cells, and mast cells promote
first-line defence on viral entry. Viruses with the specific recep-
tor binding molecules called pathogen-associated molecular pat-
tern [PAMPs] bind with the sentinel cells’ receptors. As PAMPs
are specific for virus types, the receptor in sentinel cells must
be complimentary (Li et al.,, 2020). In COVID-19 viruses, PAMPs
are masked, and the viruses escape sentinel cells’ surveillance.
Further, in people with a severe form of COVID-19, the lympho-
cytes [T-cells, B-cells, and natural killer (NK) cells] of the
immune system that recognize viruses and secrete antibodies
against them are sharply reduced, and immunity is affected
(Yang et al., 2020). But probiotics and their secretions stimulate
cytokines and other factors that activate the innate and adaptive
immunity (Anwar et al., 2020).

Due to SARS-CoV-2 infection, T helper cells and macrophages
initiate the uncontrolled release of cytokines. That cytokine storm
leads to heavy inflammation-associated acute respiratory distress
syndrome, which is often fatal (Taghizadeh-Hesary and Akbari,
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mucosal

Fig. 1. lllustrating the immune boosting, and antiviral roles played by probiotics.

2020). Hence, probiotic supplementation may be useful because its Th1/Th17 T cells and pro-inflammatory cytokines, such as IL-1,
secretions induce Th1 and Th2 cells, promoting anti-inflammatory IL-6, IL-8, IFNY, and TNFa, due to Th2 action and the inflammation
actions to reduce the lungs’ viral load (Vlasak et al., 1988). Further, in COVID-19 infection problem can be avoided in the gut and lungs
probiotics supplementation with vitamin D and zinc decreases (Yeager et al., 1992).
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Among the older people and immune-compromised patients,
the gut probiotics consortium usually is low, and so these people
endure the severe impact of COVID-19 disease (Viana et al,
2020). Probiotic anti-inflammatory secretions can regulate this
inflammatory reaction by co-supplementing personalized func-
tional food incorporating probiotics (Antunes et al., 2020).

As a therapeutic solution is lingering for COVID-19, attention is
focussed on effective nutritional therapy. Several recent reviews
highlighted probiotics as an adjunct alternative among the thera-
pies available for the treatment to overcome the new coronavirus
(Akour, 2020; Aarti et al., 2020; Liisa et al., 2020). Also, L. gasseri
plays a role in purine management as an adjuvant nutritional ther-
apy to help COVID treatment weaken viral replication (Morais
et al., 2020). Several experimental studies proved that the probiotic
L. rhamnosus GG secrete a protein p40 that reduces TNF, IL-6, IFNY,
and chemoattractant to prevent inflammation in gut epithelium
(Yan et al.,, 2011). A cocktail of L. acidophilus, L. reuteri, L. casei
and other probiotics secretions stimulated dendritic cell functions
and down-regulated Th1, Th2 and other factors that induced
inflammation in the gut and lungs though gut- lung axis link
(Yang et al., 2020).

As the development of a vaccine for COVID-19 takes time, alter-
native measures using immunity-boosting nutritional strategies
incorporating probiotics and prebiotics are recommended. As pro-
biotics assert gut homeostasis, regulates the gut-lung axis, and
produce several antiviral defensive and offensive mechanisms
through innate and adaptive immunity, it stands good (Tiwari
et al., 2020). A review of gastrointestinal disorders in patients with
COVID-19 emphasizes the need to glorify the gut with probiotics

targeting gut dysbiosis, a major impact due to COVID-19 (Mak
et al., 2020).

4.2. Probiotic lactobacilli spp. - effective antiviral agent

Lactobacilli are Gram-positive, anaerobic, rod-shaped, non-
spore-forming lactic acid-producing bacteria (LAB). Lactobacillus
spp (LB) convert hexose sugar into lactic acid and alcohol. The
genus LB includes more than 250 species. Among them, few species
operating mainly from the gastrointestinal tract and nasal-pharynx
are experimentally proved to have a good anti-corona viral activity
(Pourhossein and Moravejolahkami, 2020).

5. Probiotics in naso-pharynx and viral Infections

An airway microbiome profiling study revealed Lactobacillus
spp. in the naso-pharynx and inhibited several upper respiratory
tract pathogens’ growth and virulence. The lactobacilli are capable
of blocking the attachment of viral particles to human cells. This
unique property opened a platform to discover the possibility of
using this microbe to develop a local antiviral nasal lactobacilli
spray (Hanifi et al., 2020). In the present approach to develop a
vaccine against SARA-CoV, several teams use viral spike S protein
or its receptor-binding domain as antigen to induce a protective
immune response. However, Prof. Sarah Lebeer and his team from
University of Antwerp, Belgium, are working on nasal lactobacilli
strains with immune-stimulatory effects so as to use it as adju-
vants for intranasal SARS-CoV-2 vaccination. Also, attempts to
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make genetically engineered antigen-producing lactobacilli for vac-
cine delivery is in progress (Lebeer, 2020). Viruses are responsible
for more than 90% of upper RTIs and several reports inform the
potential of lactobacilli probiotics on the prevention of upper RTIs.
The SARS-CoV-2 spread via respiratory droplets attempts to
develop antiviral probiotic nasal spray may be protective (Su
et al., 2020).

5.1. Antiviral role played by lung and gut probiotics

The probiotics present in the gut or respiratory system produce
an anti-microbial peptide called bacteriocin. L. acidophilus bacteri-
ocin contains different subsets, such as lactocin B, lactocin F, and
acidocin A/B, which prevent harmful microbes in the lungs and
gut and reduces discomfort in lungs due to viral infection (Nanis
et al., 2019). The engineered Lactobacillus acidophilus ATCC 4356
stably expressed the HIV-1 receptor CD4 to capture and neutralize
HIV-1 in a humanized mouse model (Wei et al., 2019). The COVID-
19 induced intestinal dysbiosis got recovered by nutritional sup-
port with L. acidophilus (Kageyama et al., 2020). Colorado State
University is developing a novel oral COVID-19 vaccine candidate
using recombinant Lactobacillus acidophilus expressing the viral S
protein. This platform has been shown to induce Th1 and Th17
responses against HIV-1 epitopes in mice after oral administration
(Dwyer, 2020). L. acidophilus is also tried as a potential vaccine vec-
tor, and a genetically modified L. acidophilus NCFM strain is identi-
fied as a new vaccine carrier to target the corona virus
(Coronavirus, 2020). L. brevis, with the immunity-enhancing role
through natural killer cells reduced the incidence of influenza viral
infection (Waki et al., 2014). The oral bacteriotherapy approach for
COVID-19 using L. brevis DSM27961 reduced respiratory failure
risk, eight times lower than the controlled group, and the remis-
sion of diarrheal symptoms within 72 h (d’Ettorre et al., 2020).
The GABA production by L. brevis BGZLS-10-17 showed a strong
immune regulatory effect on mesenteric lymph node cells and
induced autophagy in (D48, T-cells, NK, NKT and antigen-
presenting cells (Bajic et al., 2020). L. delbrueckii Sub sp. bulgarius
boosts systemic immunity by inducing inflammatory cytokines,
macrophage activation, Natural Killer cell’s functions, and
increased interleukin production slowing down the aging of T-
cell subspecies, increasing immature T-cells subspecies (Oyeniran
et al., 2020). The respiratory passage is the major route for the
invasive pathogens and NK cells in the airway plays a major role
in the airways to regulate chronic infection and inflammation by
secreting cytokine IFN-y to induce immune response. After the
clearance of pathogens the NK cells response is down-regulated
by homeostasis mechanism. Other than IFN-y production, NK cells
recognises and kill the collagen-secreting stellate cells responsible
for pulmonary fibrosis (Culley, 2009).

In the digestive system NK cells interact with epithelial cells,
fibroblasts, macrophages, dendritic cells, and T lymphocytes, to
maintain the immune homeostasis and vibrant immune responses
through the production of IFNy, which in turn reduce inflamma-
tory bowel diseases. In the gut NK cells participates in both phys-
iological and pathogenic responses Poggi et al., 2019). The SARS-
CoV-2 virus damages the gut epithelial layers. L. plantarum is found
to strengthen the viral damaged mucus epithelial barrier and
enhance probiotics’ transport to lungs through the gut —-lung axis
and execute innate and adaptive immunity in the gut associated
lymphoid tissue, secondary lymphoid organs (Zhang et al., 2020;
Lundstrom, 2020).

Ligillactobacillus salavarius in the gut also enhances immunity
against virus that induce inflammatory cytokines, IL-10 (Zhai
et al., 2020). L. reuteri secretions like bacteriocins, reutericin and
reutericyclin show a rich antibacterial, antiviral, antifungal, and
anti-protozoan activity. Tryptophan[trp] derived indole derivatives
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AhR produced by L. reuteri down-regulate Thpok production lead-
ing to reprogramming of CD4+ IELs into DPIELs that enhance the
production of antimicrobial peptides (Reg3-lectins) to arouse the
innate immune response against inflammation-inducing intestinal
pathogens (Ang et al., 2016; Chen et al., 2018). Angiotensin-
converting enzyme (ACE) and dipeptidyl peptidase 4 (DPP-4) pro-
duced by L. lactis have immunoregulatory functions. So a recombi-
nant Lactobacillus vaccines are planned against COVID-infection
(Jiang et al., 2016). L. casei based oral vaccine against the transmis-
sible gastroenteritis coronavirus (TGEV) stimulated Th 17 pathway.
It inhibited TGEV. Many research work is being carried out globally
to use different Lactobacillus species as a new platform for COVID-
19 vaccine rectors (ISAPP, 2020; Frederiksen et al., 2020). For the
COVID-19 problem, research studies indicated the need to enhance
immunity, particularly T-cell action against the virus (Olaimat
et al., 2020).

6. Inmunity boosting palm dates and COVID-19 impacts in
Saudi Arabia

From the existing literature and practical knowledge, it is well
known that nutritional therapy promotes immunity against viral
infections. Ripe and dried dates are good sources of vitamin C,
A1, B1, B2, B3 and B5, essential nutrients to boost immunity and
respiratory problems. It enhances antioxidant potential. The dates
have bioactive compounds like vitamin E, carotenoids, polyphenols
especially phenolicacids isoflavones, lignans, and flavonoids, tan-
nins, and sterols that influences immunity. This is well seen in
the high recovery rate and less than 0.7% mortality among
COVID-19 infected persons in the Kingdom of Saudi Arabia [KSA].
The country KSA is one of the top twenty countries globally and
ranks first among the Arab world. Having a second position in
the global natural fuel resource, this energy super nation with 35
million population, including 30% repatriates from multicultural
nationalities, was less affected than other countries in COVID-19
mortality rate. Further, most of the death reported during
COVID-19 period was because of comorbidities and viral attack.
The KSA administration’s previous experience with MERS-CoV
and effective provision of a hygienic environment to more than 2
million Hajj pilgrims from the whole world, the COVID-19 did
not give much panic among the population. Our inquiry with
around a hundred Indian repatriates in KSA, among whom few
got COVID-19 infection, did not panic over the problem, unlike
their counterpart in India. From our personal observation, the
immunity against the viral or other infection is good in people liv-
ing in KSA. When the reasons for elevated resistance were ana-
lyzed, the food habits, particularly the regular intake of palm
date fruits and its derivatives, make their difference with people
living in other countries. Further, the Nation’s COVID-19 manage-
ment strategies developed from their 2012 MERS-CoV episode,
helped them to make effective situation handling after the report
of the first case of COVID-19 on March, 2nd 2020. In the hundred
year history of the holy city Mecca, this is the first time the country
stopped pilgrims. Further, the WHO social vaccine-like hand wash-
ing, mask-wearing, [all women are covering their face], and per-
sonal hygiene are already in practice as per the holy Quran. The
regular intake of probiotic fiber-rich dates fruits and dates kernel
and other food strengthened their innate immunity and antioxi-
dant status (Guardole et al., 2016). Several studies have proved
that the dates fruit and its extracts stimulate probiotic lactobacilli
(Al-Thubiani and Ahmed Khan, 2017; Mustafa et al., 2020). The
consumption of date palm fruits enhances intestinal microflora
and increases bowel movements. After the MERS-CoV episode of
the bat’s origin, it is advised to wash the fruits of dates with boiled
water before use (Eid et al., 2015).
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7. Conclusion

As per literature review of COVID-19 cases, it is evident that
people with good natural immunity overcomes the virus load. As
we know, the gold standard for healthy and robust immunity lies
in the gut and diet functions. The nutritional and immunity
enhancing probiotics operating homeostasis in the gut must be
paid research attention. A regular physical exercise, a healthy life-
style, and probiotics supplementation can be prominent players to
induce immunity. The specific role of probiotics to enhance natural
killer cells function, stimulation of IgA antibodies, and mucosal
barrier inflammation control promoted an interest in new genera-
tion probiotics to strengthen immunity to treat COVID-19 viruses.
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