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INTRODUCTION

Corona Virus, a kind of human virus, which was first discov-
ered in 1960.1  There are variety of species, which can cause 
severe respiratory disorders, to name a few in the year 2003  
a virus i.e. SARS-CoV had been identified, in 2004  HCoV 
NL63, in 2005 HKU1, in 2012 MERS-CoV, in 2019 and 
2020  SARS-CoV-2 (2019-nCoV/COVID-19) were identi-
fied . World Health Organization (WHO) identified this as a 
new virus that can cause acute respiratory disorders and they 
declared it as Pandemic, which can cause serious issue or 
threat to the public at global level.  The novel virus can infect 
various organs in the respiratory system viz. throat, nose, 
lungs and windpipe. The diseases can be transmitted easily 
through social relationship i.e. person to person contact, and 
also through infected person, while sneezing or coughing or 
touching face or nose.  Based on immunity level, the patient 
may suffer from mild to serious infections. The symptoms of 
COVID-19 include fever, cough, throat infection, pain and 
fatigue. In advanced stage, this virus can cause chest pain, 
bluish face or lips, pneumonia and ultimate death. This virus 
can also infect both birds and mammals and bring similar 
infections as like in human. In chicks, the virus can cause 
respiratory problems, while in cow and pigs, it can cause di-

arrhea. The coronavirus name is derived from Latin word 
corona, which means crown, when we view this virus under 
electron microscope, we can find them as the big bulb pro-
jection surface, 2 which can create a crown like image. The 
red colored club shaped viral spike peplomers can be identi-
fied under microscope as shown in Figure 1.

Morphology
The diameter of the corona virus is approximately 120 nm. 

3 This virus comprises of two layered lipid, which supports 
membrane, spike structural proteins and envelope together 
with them. 4   A small spike like protein, which is known as he-
magglutinin esterase, which is seen in betacoranan virus sub 
groups. 5 Nucleocapsid was seen within the viral envelope, 
which came from several copies of nucleocapsid protein, 
which are tied and attached to the single stranded RNA ge-
nome in an beads on a string type identification. 3,6 This virus 
will be protected by membrane proteins, lipid two layer en-
velope and nucleocapsid, particularly when it exist outside 
the host cell. 7 The virus genome size may varie from 27 to 34 
kilobases, 8 it was further observed that corona virus genome 
size is very largest compared to other RNA viruses and the 
genome has 3′ polyadenylated tail and a 5′ methylated cap.3 
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Life Stages of Corona Virus

First Stage 
The viral spike gets fixed to the host cell receptor. Once it is 
get attached, host cell protease cleaves activate the receptor 
attached spike protein. The endocytosis process permit the 
corona virus to enter into the host cell by means of cleavage 
and activation steps, and it is totally depend on the availabil-
ity of the host cell protease. Sometimes straightaway fusion 
of viral envelope with host membrane may occur, 9 once the 
virus get entered into the host cell, the virus particle will be 
uncoated and the viral genome make an entry into the cell 
cytoplasm. 10 The RNA gets attached to the host cell’s ribo-
some for translation by means of coronoviral RNA genome’s 
3′ polyadenylated tail, and 5′ methylated cap. 10 Long poly-
protein is formed by host ribosome 

translation process by means of preliminary stage overlap-
ping open reading frame of the virus genome. This polypro-
tein possess its own proteases, which can cleave them into 
several non-structural proteins. 3 

Second Stage
The non-structural proteins coalesce to create a multi-pro-
tein  replicase-transcriptase complex (RTC). The RNA-de-
pendent RNA polymerase  (RdRp) is the major replicase-
transcriptase protein. It helps in involving in transcription 
and replication of RNA from RNA Strand. The complex 
non-structural protein helps in transcription and replication 
process. The proof reading function was provided by exo-
ribonuclease non-structural protein, they also provide extra 
fidelity to replication, in which the RNA-dependent RNA 
polymerase lacks. The complex main function is viral ge-
nome replication. The synthesis of negative-sense genomic 
RNA from the positive-sense genomic RNA was mediated 
by RdRp, followed by positive-sense genomic RNA replica-
tion from the negative-sense genomic RNA. 3 The other main 
function of complex is viral genome transcribtion.  

The  synthesis  of negative-sense sub genomic RNA mol-
ecules from the positive-sense genomic RNA is directly me-
diated by RdRp, followed by negative-sense sub genomic 
RNA molecules transcription to positive sense mRNAs. 3

Third Stage
At this stage, progeny virus genome will be the replicated 
positive-sense genomic RNA. After initial overlapping read-
ing frame, mRNAs were the gene transcripts of the last third 
of the virus genome. Host ribosome will translate this mR-
NAs into structural proteins and more accessory 

proteins. 3 Inside the endoplasmic reticulum, the RNA trans-
lation occurs, the structural proteins of virus (S, E & M) will 
move along the secretory pathway into the Golgi intermedi-
ate compartment. The M proteins will route protein-protein 
interactions, essential for assembling virus and it’s binding 

with nucleocapsid. 11 By exocytosis process, the progeny vi-
ruses were released from host cell through secretory vesi-
cles. 11

Symptoms of Corona Virus
The most noticeable symptoms of corona virus will be dry 
cough and severe fever. The other symptoms include produc-
tion of respiratory sputum (phlegm), fatigue, breath short-
ness, sore throat, headache, muscle joint pain. 12-15 According 
to World Health Organization (WHO), which states that in a 
current scenario i.e. in a group comprising of six members, 
out of them every one member was becoming ill with some 
breathing difficulty?  The list of corona virus symptoms was 
projected by U.S. Centers for Disease Control (CDC), which 
includes pressure, chest pain, bluish face or lips, breathing 
difficulties etc. 16 They advised if such symptoms were no-
ticed immediately, one need to approach the medical prac-
tioners.   At severe condition, pneumonia, sepsis, respiratory 
distress syndrome may occur. The total incubation period of 
virus is around 5-14 days. 12

Disease Transmission
There is still no evidence that regarding about the transmis-
sion of virus. According to reports of WHO 12 and CDC, 16 
which states that the disease can be transmitted through close 
contact of a person or when the infected person cough or 
sneezes, the respiratory droplets are the source of viral trans-
mittance to the human being. The researcher from Singapore 
found that coughing without mask covering or any kind of 
protection can spread droplets till 4.5 meters. 17, 18 This coro-
navirus is not an airborne microbes, 12 but cardiopulmonary 
resuscitation and intubation can lead to respiratory secretions 
and which may result in airborne spread. 12 The spreading 
may occur by means of touching the contaminated surfaces, 
or by touching through nose or eyes or mouth. 12 Fecal trans-
mittance of virus is very less. 12, 16 The European Centre for 
Disease Prevention and Control (ECDC) states that, the dis-
ease can be transmitted through one infected person, who 
will be the spreader for another 2-3 persons. 19 At surface, 
the virus can stay for starting from hours to days. 16, 19 It was 
observed that the virus can be detectable upto a period of 3 
days in the stainless steel and plastic items, cardboard on one 
day and upto 4 hours on copper. 20 Humidity and temperature 
will decide the survivability. 21 

Diagnosis of Corona Virus
Based on symptoms, the virus infection can be confirmed by 
CT imaging and also through reverse transcription polymer-
ase chain reaction (rRT-PCR) of infected secretions. 22 WHO 
publication states that there were several RNA based testing 
procedures for identifying SARS-CoV-2 12.

The testing is based on real-time reverse transcription pol-
ymerase chain reaction  (rRT-PCR). 16 For carrying out this 
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test, blood samples can be collected and it’s a rapid method, 
which give results output within few hours. 23 The imaging 
test is based on tomography computations and radiographs 
obtained from patients. 24 This test has limitation, which in-
cludes the infection will overlap with other infections like 
adenovirus; therefore it has limited specificity in screening 
COVID-19. 24 The China researcher proved that by their 
comparative studies, chest CT results 

with PCR assay and further advised that imaging , which is 
less specific for viral infection, but its rapid, and more sensi-
tive, recommending its usage as a screen tool for identifying 
corona virus in epidemic areas . 22  A new approach known as 
Artificial intelligence-based  convolutional neural networks 
had been identified to find out virus imaging features with 
CT and radiographs. 25

Prevention of Corona Virus
The virus is pandemic; therefore prevention is very much 
mandatory to stop further spreading of disease. The various 
strategies employed for prevention of corona virus is given 
below:

Maintaining Personnel Hygiene
Cleanliness is godliness as prescribed by our forefathers. 
Therefore in order to eradicate the spread of corona virus, 
everyone has to maintain personnel hygiene. It can be main-
tained by washing hands thoroughly (multiple times/day), 
avoiding physical touching like touching nose or eyes or ear 
or mouth, and tissue to be used during sneezing or coughing. 
It is advised that the infected person should wear surgical 
mask to prevent spreading of virus through droplets, while 
sneezing or coughing, particularly when they were mingling 
with public. 12, 16 The transmission can be prevented by phys-
ical distancing. 26 Globally, many governments had advised 
to ban travelling to corona virus affected countries, the virus 
is spreading within communities. The transmission can be 
further prevented by contact tracing. 27 

Washing of Hands
Hand washing is an important process to prevent the spread 
of disease. CDC advise that hands should be washed thor-
oughly with soap and water for minimum 20 sec, when one 
goes to toilet or found when hands were dirty, before taking 
food also one need to wash hands, and also at the time of 
coughing or sneezing.  According to CDC, if soap is not used 
for washing one can use alternatively hand sanitizer contain-
ing 60% alcohol by volume. 16 WHO and CDC prescribe 
people to avoid eye touching, mouth or nose with unwashed 
hands. 12, 16 

Cleaning of Surfaces
The surface cleaning is mandatory, as it seems that the sur-
faces contain several microorganisms. The surfaces can be 

decontaminated with several solutions like ethanol (62-71%), 
isopropanol (50-100%), sodium hypochlorite (0.1%), hydro-
gen peroxide (0.5%), povidone-iodine (0.2-7.5%). CDC fur-
ther recommends that if COVID case is confirmed to any 
person, immediate precautionary steps one has to follow by 
disinfecting the persons used items like tablets, keyboards, 
remote control, ATM machines, touch screens quickly. 12 Of-
fice area, daycare and toilets should be disinfected to prevent 
disease transmittance.  

Using Face Masks and Respiratory Hygiene
WHO recommends that people should protect their mouth 
as well as nose with elbow shaped face masks while cough-
ing or sneezing. 12 The infected persons should wear surgical 
mask. 28 It was observed that this mask can further prevent 
droplets dispersement while speaking, coughing and sneez-
ing. 29 WHO prescribes that the healthy person also can wear 
mask, when he care any infected persons. On the other side 
when one wear mask, the face touching can be prevented. 

28 Many countries started using the mask at higher levels.  
China started using the medical mask (disposable type) after 
the mass spread. 30 Almost all the countries suggested using 
face mask to their citizens, especially during travelling or 
particularly while gathering in crowded places.

Social Distancing
It is otherwise known as physical distancing. It is mainly 
needed to prevent the disease spread through individuals. 
The social distancing can be implemented or maintained by 
closing all schools, theatres, malls, offices, stadiums for defi-
nite period of time to avoid the disease spread. The best way 
to control such diseases is to stay at home, avoiding travel 
and crowded mass areas, maintaining physical distancing 
one from others. 16 Many governments advised that the so-
cial distance to be maintained, where the areas were severely 
infected by this outbreak issues. Germany has banned social 
gathering of even more than 2 people. The diseased persons 
like cardiac, hypertension, respiratory disease and diabetic 
people will have more prone to this corona illness and they 
were strictly advised to stay themselves in their home during 
this community outbreak timing. 16 

Self-isolation
Home kind of self-isolation is recommended for the persons, 
who have been infected with COVID-19. The detailed in-
structions were issued by several health agencies for proper 
self-isolation. 12 Several governments were prescribed self-
quarantine for most populations, those who dwell in affected 
areas. 12 The government advised self-quarantine for a pe-
riod of 14 days, those who already infected with COVID-19, 
because of travelling to severely infected countries or those 
who got infected through diseased persons through physical 
relations. 12
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Containment and Mitigation
The disease outbreak strategies lie in either containment or 
mitigation. The containment is implemented in early out-
break stages, tracing and isolation of infected person sepa-
rately to further prevent its spread to other population, when 
couldn’t able to control the infection then adopt mitigation, 
and appropriate control measures need to be taken to slow 
the spread and in  order to mitigate its effect on society and 
health care system. Integrated steps of control measures can 
be adopted at the same time to minimize the disease spread. 12

Corona Virus Disease Management
So far, there was no medicine available for controlling dis-
ease spread by this cruel virus COVID-19, medical inven-
tions were still in progress. During this pathetic situation, 
consuming counter cold medications, 12 drinking plenty of 
fluids and relaxing may alleviate symptoms. 16 Based on 
severity of disease, oxygen therapy, intravenous fluids and 
breathing support, the person may require. WHO has recom-
mended that traditional and home based remedies can relief 
the symptoms caused due to SARS-CoV-19.

Increasing Health Care Facilities
The ECDC and the WHO ‘European regional office issued 
guidelines for hospitals and private health services for  shift-
ing resource at many levels, which includes focusing lab 
services towards COVID-19 testing, isolating COVID-19 
positive patients and enhancing intensive care facilities by 
training various personnel’s and also enhancing the number 
of several available beds and ventilators. 31    

Food Technological Approach to defend one-
self during Pandemic Outbreak
The corona viral disease is pandemic and severely spreading 
at global level. Still there were no vaccines or medications 
available to cure such pandemic outbreak, if it is invented it 
may take prolonged time to make it commercially available 
to the public. In the meantime, several deaths were occurring 
at global level due to corona virus. Prevention is always bet-
ter than cure, therefore one has to cultivate habit of having 
foods which were rich in increasing the white blood cells, 
and thereby one can enhance the immunity to the greater ex-
tent.

The various immune boosting foods, which include water-
melon, low fat yogurt, wheat germ, spinach, sweet potato, 
tea, garlic, ginger and pomegranate juice (Figure 2 a-j). 

Watermelon
The watermelon fruit quenches the thirst of consumers espe-
cially during summer season. The fruit contains glutathione, 
a powerful antioxidant which can enhance the immunity to 
the greater extent. The benefit is achieved, if one can consume 

red flush portion attached near to rind, which contains more 
amount of glutathione. It’s a good source of vitamin C which 
can heal the wounds at a faster rate. 

Wheat Germ
The wheat germ contains packed nutrients like zinc, B vi-
tamins and antioxidants, besides that it also contains good 
portion of protein, fibre and good fat. The presence of such 
nutrients may enhance immunity and fight disease and infec-
tions. The antioxidants scavenge the formation of free radi-
cals and further fight against infections. 

Defatted wheat germ globulin (DWGG) was hydrolyzed 
utilizing different enzymes like papain, trypsin, alcalase, 
neutrase, pepsin in order to enhance the immunomodulatory 
protein effects. The immunomodulatory effect, hydropho-
bicity, extent of hydrolysis (EH), distribution of molecular 
weight and secondary structure was analyzed. 32 It was ob-
served that Alcalase hydrolysate (AH) had exhibited signifi-
cant immunomodulatory effect as recorded by lymphocyte 
multiplication, phagocytosis of impartial red and emission of 
pro‐inflammatory cytokines. The molecular weight distribu-
tion of AH ran somewhere in the range of 300 and 1450 Da 
and it was 

made out of α‐helix and β‐turns. The hydrophobic value was 
found to be highest, the EH and hydrophobicity give off an 
impression of being identified with immunomodulatory ex-
ercises. Therefore, It was presumed that the hydrolysate de-
veloped by the alcalase treatment over DWGG might be uti-
lized as an immune booster by the various food companies.

Low Fat Yogurt
It’s a probiotic product prepared by using beneficial mi-
crobes. It will minimize the increased coldness and reduce 
gut inflammation. It will kill pathogenic microbes in gut, 
thereby boosting the immune system. Body microbial infec-
tions were controlled by consuming such yogurt. It can also 
reduce high blood pressure.

A large number of experiments have demonstrated that par-
enteral administration of different well-defined LAB in mice 
could exert immune-stimulatory effects, and enhance host 
resistance against experimental infections. 33-35 Effects seem 
mainly due to the activation of the macrophages and non-
specific immunity by cell wall components of the LAB. 36,37 
These experiments permit the screening for active strains, 
and can suggest potential applications for animal or human 
health.

Perdigon et al. 38 showed that mice previously fed with L. ca-
sei or Streptococcus salivarius ssp.  thermophilus were pro-
tected against  S. typhimurium infection, in contrast to mice 
pretreated with L. acidophilus  or L. delbrueckii ssp.  bul-
garicus.  It has subsequently been shown that the protection 
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by L. casei was related to increased levels of sIgA.  L. casei 
administered two days after an infection with S.typhimurium 
resulted in increased levels of sIgA in intestinal fluid, in 
combination with lower numbers of salmonella in the organs 
and higher percentages of recovery in the mice.

Spinach
The spinach contains folate, which can aids in formation of 
new cell as well as it repairs DNA. 

It enhances the formation of white blood cell, which can fur-
ther boost immunity. In addition to folate, it also contains an-
tioxidants and beta carotene, which can help immune system 
in fighting infection and diseases. 

Tea
Consuming tea can enhance immune system, whether it may 
be either white or green or black tea, which can provide 
ample amount of antioxidants like flavonoids and polyphe-
nols. These antioxidative agents shield the cell from its harm 
caused because of antioxidative pressure, subsequently in-
creasing the immune system to the more noteworthy degree. 
The advantages can be accomplished more by devouring 
green tea. The immunocompromised condition is considered 
as a deformity in the safe framework. This condition will 
in general increment the danger of oral candidiasis, because 
of the powerlessness of the resistant framework to kill the 
attachment of Candida albicans and prompts fundamental 
candidiasis with a death pace of 60%. Green tea (Camellia 
sinensis) contains potential cell reinforcement and has im-
munomodulatory impact, which can likewise goes about as 
anticancer, antifungal, and antivirus operator. 

The investigation was led by Rahayu et al. 39 to design natu-
ral based medication, which goes about as an immunomodu-
lator and antifungal operator or an agent to treat contagious 
contamination in immunocompromised patients. Thirty-five 
immunocompromised Wistar rodents prompted with C. al-
bicans, which were isolated into 7 groups (n=5): Control 
group (C+); fed for 4 days with green tea extract 1.25% 
(GT 4), epigallocatechin gallate (EGCG) 1% (EGCG 4), 
EGC 1% (EGC 4); and fed for 7 days with green tea extract 
1.25% (GT 7), EGCG 1% (EGCG 7), and EGC 1% (EGC 
7). Tongue tissue was gathered and broke down with im-
munohistochemistry recoloring utilizing monoclonal immu-
nizer; interleukin (IL)- 17A, IL-8, and human beta-defensin 
2 (HBD)- 2. The statement of IL-17A, IL-8, and HBD-2 was 
fundamentally expanded (p=0.000) after feeding green tea  
in 7 days, though in 7 days, the outflow of IL-8, IL-17A, and 
HBD-2 after EGCG and EGC feeding didn’t give a critical 
outcome. Inside the constraints of this investigation, green 
tea extract has the capacity as an immunomodulatory opera-
tor in an immunocompromised patient tainted by C. albicans 
through articulation increase of IL-8, IL-17A, and HBD-2 
contrasted with EGCG and EGC.

Sweet Potato
The sweet potato contains immune boosting constituent like   
beta carotene that is further converted into vitamin A, which 
can eradicate damage of free radicals. In addition to beta 
carotene, they were loaded with vitamin C, calcium, phos-
phorus and fibre.

Kim et al. 40 investigated the immunomodulatory effects of 
extracts obtained from purple sweet potato by feeding im-
mune deficient mice with induced  LP-BM5 murine leu-
kemia virus (MuLV) for a period of three months. It was 
observed that the feeding had significantly enhanced the 
various antioxidant enzyme levels viz. glutathione peroxi-
dase and superoxide dismutase. It was further noticed that 
the feeding of purple sweet potato extracts were remarkable 
prohibited lymphadenopathy and splenomegaly induced by 
LP-BM5 MuLV, suppressed the B- and T- cell growth among 
the infected mice. Therefore the extracts obtained from 
purple sweet potato can nullify immune dysfunction to the 
greater extent. 

Broccoli
Broccoli, which is the food that can enhance or boost body 
immunity. It contains vitamins like A & C, and glutathione. 
Gut plays a predominant role in immune system functioning 
in a healthy manner. The glutathione presence can reduce 
gut inflammations and destroy formation of free radicals 
by recycling of various antioxidants. One has to take ut-
most care, while processing foods. There are currently sev-
eral techniques, which are available to preserve the nutrients 
during processing, to name a few non-thermal techniques, 
hurdle processing techniques etc., which can retain the nu-
trients to the greater extent, so that the functional effect can 
be achieved.   The broccoli additionally possesses compo-
nents like isothiocyanates and sulforaphane (SFN). The SFN 
showed potent anticancer and anti-inflammatory properties. 
Bessler and Djaldetti 41 led an examination to check whether 
SFN can influence the safe transfer between human fringe 
blood mononuclear cells (PBMCs) and HT-29 and RKO hu-
man colon malignant growth cells lines. Non-or mitogen-an-
imated PBMCs were hatched with different centralizations 
of SFN, and the emission of TNFα, IL-1β, IL-6, IFNγ, IL-
2, IL-10 and IL-1ra was resolved. Likewise, the impact of 
SFN on the creation of these cytokines by PBMCs co-refined 
with colon carcinoma cells was inspected. They found that 
SFN applied a fixation subordinate inhibitory impact on the 
provocative cytokine creation by the invulnerable cells. The 
effect of SFN on the collaboration among resistant and colon 
disease cells underscores its ability for malignancy avoid-
ance and advancement.

Garlic
The garlic has the ability to fight various microbes like bac-
teria, viral and fungi because of its antimicrobial activity. 
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Garlic in raw form can help to fight against several skin in-
fections.

It can also lower cholesterol and also further improve immu-
nity by enhancing immune fighting mechanisms. It augments 
the virus fighting T-cells in blood. I t promote heart health 
by reducing the homocysteine levels. It can be consumed in 
either raw form or in capsule form to prevent against cold, 
coughs and chest infections. It is important for homeostasis 
maintenance in the immune system. Several research stud-
ies42-46 clearly depicts that garlic acts as a immunomodula-
tory agent in animal model, which are shown in Table 1.

Pomegranate 
The inclusion of pomegranate in diet can help body fight 
against various viruses and bacteria. The antioxidant rich 
fruit can fight inflammations in body.  Antioxidant capac-
ity of this fruit is three times higher than green tea. It is the 
highly recommended immune boosting foods.

Hosseini et al. 47 reported that feeding of pomegranate ex-
tracts for obese with a time period of one month had sig-
nificantly reduced the biomarkers of lipid peroxidation and 
inflammations, thereby pronouncing anti-inflammatory ac-
tivity. The feeding of peel extracts of pomegranate for period 
of two months has drastically reduced the blood pressure 
among diabetic patient, exhibiting antioxidant and  hypogly-
cemic properties. 48   Pomegranate derived products showed 
good potency for curing viral based infections among mice 
experimental in vivo model. The peel extract had been uti-
lized in mice to cure jejunum injury and inflammations 
caused by infections of Eimeria papillata 49 and similarly, it 
also reduced the disease caused by Citrobacter rodentium in-
fection in mice model. 50 

Ginger
It’s the traditional age old medicine for curing several diseas-
es. It can stop nausea and vomiting. It also contains antioxi-
dants. It can be consumed along with tea with incorporated 
honey, which can ease throat congestion, improve immunity 
to the greater extent and it also restore the immune system 
for proper functioning. The ginger extract can be mixed with 
honey and given to kids during throat congestion, which can 
defend body against various diseases.

The ginger rhizomes can be utilized as a food or flavor sup-
plements. Several anti-inflammatory and antioxidant com-
ponents were reported in ginger. 51, 52 Rheumatoid arthritis 
and certain inflammations can be minimized by use of ginger 
in its powder form. 53 The mitigating impacts of ginger and 
its parts have additionally been exhibited in patients with 
type 2 diabetes, 54 osteoarthritis, 55 rheumatoid joint inflam-
mation, 53, 56 intense respiratory pain condition 57 and essen-
tial dysmenorrheal.58 The mitigating exercises of ginger con-
centrate or its sharp constituents, for example, gingerol and 

shogaol have been likewise exhibited in test creature models, 
for example, models of aviation route irritation, 59 ulcerative 
colitis, 60 neuro-aggravation 61 and gastric ulcers. 62 It was 
portrayed that ginger-rewarded EAE mice displayed gentle 
indications of EAE, a deferral in infection beginning and low 
penetration of the provocative cell into the CNS. Also, treat-
ment with ginger concentrate tweaks the outflow of IL-27 
and IL-33 mRNA in EAE mice model. 63 

CONCLUSION

The disease outbreak can be controlled by adopting the pre-
cautionary measures suggested by WHO, which includes 
maintain personnel hygiene, keeping social distancing, wear-
ing protective mask, undergoing hospitalization in advanced 
stage and also defending oneself by enhancing immunity by 
consuming foods, which can boost immunity. 
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Table 1: Garlic Immunomodulatory Properties  
Experimental Model Research Findings References

Male Wistar rats Garlic oil enhances and shifts toward Th1-type response at low doses 
(10 mg/kg). It promotes an anti-inflammatory environment at high 
doses i.e. 200 mg/kg by shifting Th1-Th2 balance toward the Th2 
type.

Liu et al. 42

Human(in vitro cell lines) Garlic compounds viz. garlic powder extracts modulate inflamma-
tory cytokines, leading to overall reduction of NF-κB activity 

Keiss et al. 43

Mice Allicin reduced parasitemia and prolonged survival due to improved 
host immune responses. Enhancement of proinflammatory media-
tors IFN-γ, TNF-α, and IL-12p70. No changes in anti-inflammatory 
cytokines IL-4 and IL-10.

Feng et al. 44

Chicks Allium sativum (G) and Allium cepa (O) (low doses: 10 g/kg (GL 
and OL) or high doses 30 g/kg (GH and OH) enhanced anti-NDV, 
anti-SRBC, and anti-BA antibody productions in chicks. Only GL- 
and GH had a comitogenic effect on splenocytes and thymocytes. 
Reduction in CD4+ and increase in CD4− : CD8− lymphocyte ratios 
were observed with GH or OH in chicks.

Hanieh et al. 45

Mouse Intestinal IgA level was increased by ajoene; thus, ajoene may have 
influenced B-cell stimulation or interleukin secretion.

Washiya et al. 46
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Figure 1: Corona virus.
Figure 2: Top Ten immune boosting foods (a-spinach;b-green 
tea;c-pomegranate;d-ginger; e-broccoli; f-yogurt; g-garlic; h-
wheat germ; i-sweet potato; j-watermelon).


