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ABSTRACT

Viral diseases are one of the major causes of devastation in human history world wide. Bacterial and
parasitic diseases can be controlled by the use of effective antibodies and anti-parasitic agents
respectively. Since viruses do replicate inside the cells and any intervention will affect the cellular
metabolism of the host. Development of antiviral drug is a challenge. COVID-19 is the infectious
disease caused by the most recently discovered corona virus. This new virus and disease were
unknown before the outbreak began in Wuhan, China, in December 2019. COVID -19 is declared as a
pandemic by WHO in the month of March. No cure has yet been found for the disease; however,
nowadays it is being managed through symptomatic treatment by using corticosteroids and antibiotics
to prevent or subside bacterial infections. As all infected people do not develop severe disease and
even most of them are having either mild symptoms or symptoms less. From the recent data we
found that most of the patients who developed severe symptoms have already had some chronic
ailments like diabetes, HTN and were already in an immune-compromised state. So, through
Ayurvedic approach we can try to boost up immunity of the patient and hence can reduce the
mortality rate and burden of providing health facilities in our country.
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and before having symptoms is called the incubation
period. Common signs and symptoms can include
fever, cough and tiredness. Early symptoms of COVID-
19 may include a loss of taste or smell. Other
symptoms can include shortness of breath or difficulty
in breathing, muscle aches, chill, sore throat, runny
nose, headache, chest pain.”!

Pathophysiology

Corona viruses are enveloped, positive-sense, single-
stranded RNA viruses of ~30kb. They infect a wide
variety of hostspecies.!® They are largely divided into
four genera; a, B, y, and & based on their genomic
structure. a and B coronaviruses infect only mammals.
In contrast, SARS-CoV, Middle East respiratory
syndrome corona virus (MERS-CoV) and SARS-CoV-2
are classified to B corona viruses.!!

The life cycle of the virus with the host consists of the
following 5 steps: attachment, penetration,
biosynthesis, maturation and release. Once viruses
bind to host receptors (attachment), they enter host
cells through endocytosis or membrane fusion
(penetration). Once viral contents are released inside
the host cells, viral RNA enters the nucleus for
replication. Viral mRNA is used to make viral proteins
(biosynthesis). Then, new viral particles are made
(maturation) and released. Corona viruses consist of
four structural proteins; Spike (S), membrane (M),
envelop (E) and nucleocapsid (N).[*® Spike is
composed of a transmembrane trimetric glycoprotein
protruding from the viral surface, which determines
the diversity of corona viruses and host tropism. Spike
comprises two functional subunits; S1 subunit is
responsible for binding to the host cell receptor and
S2 subunit is for the fusion of the viral and cellular
membranes. Angiotensin converting enzyme 2 (ACE2)
was identified as a functional receptor for SARS-
CoV.[*¥ ACE2 expression was high in lung, heart,
ileum, kidney and bladder.*? In the lung, ACE2 was
highly expressed on lung epithelial cells. Whether or
not SARS-CoV-2 binds to an additional target needs
further investigation. Following the binding of SARS-
CoV-2 to the host protein, the spike protein
undergoes protease cleavage. After the cleavage at
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the S1/S2 cleavage site, S1 and S2 subunits remain
non-covalently bound and the distal S1 subunit
contributes to the stabilization of the membrane-
anchored S2 subunit at the prefusion site. Subsequent
cleavage at the S'2 site presumably activates the spike
for membrane fusion via irreversible, conformational
changes. The corona virus spike is unusual among
viruses because a range of different proteases can
cleave and activate it. The characteristic unique to
SARS-CoV-2 among corona viruses is the existence of
furin cleavage site (“RPPA” sequence) at the S1/S2
site. The S1/S2 site of SARS-CoV-2 was entirely
subjected to cleavage during biosynthesis in a drastic
contrast to SARS-CoV spike, which was incorporated
into assembly without cleavage. Although the S$1/S2
site was also subjected to cleavage by other proteases
such as transmembrane protease serine 2 (TMPRSS2)
and cathepsinl, the ubiquitous expression of furin
likely makes this virus very pathogenic.[t31415]

Host response to SARS-CoV-2

The symptom of patients infected with SARS-CoV-2
ranges from minimal symptoms to severe respiratory
failure with multiple organ failure. On Computerized
tomography (CT) scan, the characteristic pulmonary
ground glass opacification can be seen even in
asymptomatic patients.[*®! Because ACE2 is highly
expressed on the apical side of lung epithelial cells in
the alveolar space, this virus can likely enter and
destroy them.[*”*8 This matches with the fact that the
early lung injury was often seen in the distal airway.
Epithelial cells, alveolar macrophages and dendritic
cells (DCs) are three main components for innate
immunity in the airway.[*® DCs reside underneath the
epithelium. Macrophages are located at the apical
side of the epithelium. DCs and macrophages serve as
innate immune cells to fight against viruses till
adaptive immunity is involved. T cell mediated
responses against corona viruses have been
previously reviewed.?® T cell responses are initiated
by antigen presentation via DCs and macrophages.
How does SARS-CoV-2 enter APCs? DCs and
macrophages can phagocytize apoptotic cells infected
by virus.? For example, virus-infected apoptotic
epithelial cells can be phagocytized by DCs and
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macrophages, which lead to antigen presentation to T
cells. Or DCs and macrophages may be infected with
viruses primarily? Based on the Immunological
Genome database (http://rstats.immgen.org), the
expression of ACE2 on (splenic) dendritic cells and
alveolar macrophages is present but limited.
Determining whether or not SARS-CoV-2 uses another
protein to bind to APCs helps to answer this question.
SARS-CoV can also bind to dendritic-cell specific
intercellular adhesion molecule-3-grabbing non
integrin (DC-SIGN) and DC-SIGN-related protein (DC-
SIGNR, L-SIGN) in addition to ACE2.12223241 DC-SIGN is
highly expressed on dendritic cells and macrophages.
Another target for SARS-CoV-2, if any, can help the
virus to directly infect DCs and alveolar macrophages.
This needs future research. These antigen presenting
cells move to the draining lymph nodes to present
viral antigens to T cells. CD4+ and CD8+ T cells play a
critical role. CD4+ T cells activate B cells to promote
the production of virus-specific antibody, while CD8+
T cells can kill viral infected cells.[®

Clinical Presentation

Clinical and epidemiological data from the Chinese
CDC and regarding 72,314 case records (confirmed,
suspected, diagnosed, and asymptomatic cases) were
shared in the Journal of the American Medical
Association (JAMA), providing the first important
illustration of the epidemiologic curve of the Chinese
outbreak. There were 62% confirmed cases, including
1% of cases that were asymptomatic, but were
laboratory positive (viral nucleic acid test). Further
more, the overall case-fatality rate (in confirmed
cases) was 2.3%. Of note, the fatal cases were
primarily elderly patients, in particular those aged 2
80 years (about 15%) and 70 to 79 years (8.0%).
Approximately half (49.0%) of the critical patients and
affected by preexisting comorbidities such as
cardiovascular disease, diabetes, chronic respiratory
disease and oncological diseases, died. While 1% of
patients were aged 9 years or younger, no fatal cases
occurred in this group. The authors of the Chinese
CDC report divided the clinical manifestations of the
disease by their severity.

= Mild disease: Non-pneumonia and mild
pneumonia; this occurred in 81% of cases.

= Severe disease: Dyspnea, respiratory frequency 2
30/min, blood oxygen saturation (Sp02) < 93%,
Pa0O2/FiO2 ratio or P/F [the ratio between the
blood pressure of the oxygen (partial pressure of
oxygen, Pa02) and the percentage of oxygen
supplied (fraction of inspired oxygen, Fi02)] < 300,
and/or lung infiltrates > 50% within 24 to 48
hours; this occurred in 14% of cases.

=  Critical disease: respiratory failure, septic shock,
and/or multiple organ dysfunction (MOD) or
failure (MOF); this occurred in 5% of cases. 26!

Diagnostic criteria

According to the seventh edition of MMR (3 March
2020), to confirm the suspected case needs to
combine any one item of epidemiological history
features with two items of clinical manifestations to
make a comprehensive analysis, or needs to meet
three items of clinical manifestations if without clear
epidemiological history:

Epidemiological history
1. A history of travel or residence in communities

where COVID-19 cases had been reported in the
last 14 days before symptom onset;

2. A history of contact with SARS-CoV-2 infectious
cases (with positive nucleic acid test);

3. A history of contacting a cluster of confirmed
cases (= 2 cases with fever and/or respiratory
symptoms occurred within 2 weeks in small areas,
such as home, office, class of school, etc).

Clinical manifestations
1. Fever and/ or respiratory symptoms;
2. Imaging features of COVID-19infection;

3. Total white blood cell counts showing normal or
reduced lymphocyte count in the early onset
stage.

However, anyone can catch COVID-19 and become
seriously ill. People of all ages who experience fever
and/or cough associated with difficulty in
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breathing/shortness of breath, chest pain/pressure, or
loss of speech or movement should seek medical
attention immediately. If possible, it is recommended
to call the health care provider or facility first, so the
patient can be directed to the right clinic.

Diagnosis

Diagnosing the confirmed case should base on
suspected case with any one item of pathogenic or
serological evidence as following: (1) SARS-CoV-2
nucleic acid positive in samples of sputum, pharynx
swabs, and secretions of lower respiratory tract
tested by
polymerase-chain reaction (rRT-PCR) assay.; (2) viral

real-time reverse-transcriptase—
whole genome sequencing showing high homogeneity
to the known novel coronaviruses; (3) positive for the
specific IgM antibody and IgG antibody to SARS-CoV-2
in serum test; or a change of the SARS-CoV-2-specific

lgG antibody from negative to positive.l?”!

The ACR believes that the following factors should be
considered regarding the use of imaging for suspected
or known COVID-19 infection:

The Centers for Disease Control (CDC) does not
currently recommend CXR or CT to diagnose COVID-
19. Viral testing remains the only specific method of
diagnosis. Confirmation with the viral test is required,
even if radiologic findings are suggestive of COVID-19
on CXR or CT. For the initial diagnostic testing for
suspected COVID-19 infection, the CDC recommends
collecting and testing specimens from the upper
respiratory tract (nasopharyngeal AND oropharyngeal
swabs) or from the lower respiratory tract when
available for viral testing.

Generally, the findings on chest imaging in COVID-19
are not specific, and overlap with other infections,
including influenza, HIN1, SARS and MERS. Being in
the midst of the current flu season with a much higher
prevalence of influenza in the U.S. than COVID-19,
further limits the specificity of CT.[2®

Preventions

Recommended measures to prevent infection include
frequent hand washing, maintaining physical distance
from others (especially from those with symptoms),

quarantine (especially for those with symptoms),
covering coughs, and keeping unwashed hands away
from the face.[?® There are neither proven vaccines
nor specific antiviral treatments for COVID-19.
Management involves the treatment of symptoms,
supportive care, isolation, and experimental
measures.!?°!

Ayurvedic Approach

In Ayurveda there is the term Vyadhikshmatva coined
by Acharya Charaka in Sutrasthana 28™ chapter which
means the power of the body which decreases the
Bala (or strength) of diseases and stops its
progression. In modern terms it can be compared to
immunity. Acharaya Charaka also mentioned that if a
group of people aretaking the same uncompatible
diet then it is not necessary that all of them get ill or if
all people get ill then not all will die due to severity of
disease. Some will recover.3 This form the basis that
there is a concept of immunity exists in Ayurveda and
the herbs which boost up our immune system are
called as Rasayana according to Ayurveda. There are
three types of Bala; Sahaj, Kalaj, Yuktikrita.

Sahajbala can be compared with the immunity with
which the child is born. Kalajbala is depend upon the
age of a person and the seasonal variation as old
people get ill easily as compared to adult one and also
a person have low immunity in summer season as
compared to winter according to Ayurveda Whereas
Yuktikrtabala is achieved when a person take
wholesome diet that means a person taking balanced
diet has good immunity as compared to the one who
takes improper diet.®* In many Samhita there are
some drugs given by Acharyas to enhance Bala i.e,
immunity. Some experimental research has been
done on the herbs which have been used to boost up
immunity (Bala) since ancient times mentioned in
Ayurveda to check their potential. In order to
investigate mechanism of action of the Rasayana e.g.
Tinospora cordifolia studies are carried out on the
proliferative fraction of the bone marrow of mice by
flow cytometry and found that compared with normal
mice, there was a significant increase in the
proliferative fraction in the bone marrow in mice
treated with the Tinospora cordifolia.
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The active principles of Guduchi (Tinospora cordifolia),
have been found to possess anticomplementary and
immunostimulating activities. Previous studies on the
extracts of Guduchi reported anti-inflammatory and
hepatoprotective activities. Syringin (TC-4) inhibited
the in vitro immune haemolysis of antibody coated
erythrocytes. The reduced immunohaemolysis was
found to be due to inhibition of the C3-convertase of
the classical complement pathway. Humoral and cell
mediated immunity were also dose dependently
enhanced. Macrophage activation was reported for
cordioside (TC-2), cardiofolioside — A (TC-5) and
Cordiol (TC-7). These compounds induced significant
increase in phagocytic activity by activation of the
peritoneal macrophages (Kapil A. and Sharma S,
1997). It is important to recall here that macrophages
play an important role in nonspecific and specific
immune responses. In innate immunity, the
phagocytosis of foreign bodies by macrophages and
other phagocytes contributes to regulation of both
humoral and cellular immune responses.??

Macrophages are the second line of defense and
constitute important participants in the bi-directional
interaction between innate and specific immunity.
Macrophages are in a quiescent form and are
activated when given a stimulus. Enhanced secretion
of lysozyme by macrophage cell line J774A on
treatment  with Tinospora  cordifolia  and
lipopolysaccharide was observed, suggesting activated
state of macrophages. Enhanced lysozyme production
was reported at different time intervals (24 hrs and

48 hrs.[133

Withania  sominifera  commonly  known as
Ashwagandha contain  pharmacologically active
compounds Withanolide, which is basically steroid
lactone and various types have been isolated from
plant. In the Indian System of Medicine, Withania
somnifera finds application for numerous ailments
including inflammation. The plant also reported to
have antistress, antioxidant, immunomodulatory,
hemopoietic, and rejuvenating properties.
Antiinflammatory activity was seen in methanolic
fractions of Withania aerial parts, comparable to

hydrocortisone; probably the activity was attributed

REVIEW ARTICLE

to presence of biologically active steroids in the plant,
of which withaferin A is known to be a major
component

The standardized root extract of Withania somnifera
find useful applications against the intracellular
pathogens and in the management of immune
suppressed diseases. Immunomodulatory activity of
Withania somnifera was studied and found that it
prevented myelosuppression and  significantly
increased the hemoglobin concentration. RBC, WBC
count, platelet count and body weight in mice.

Administration of an extract from the powdered root
of the plant Withania somnifera was found to
stimulate immunological activity in mice. Treatment
with five doses of Withania root extract was found to
enhance the total WBC count on the 10th day. Bone
marrow cellularity (27x106 cells/femur) as well as a-
esterase positive cell number (1800/4000 cells) also
increased significantly after the administration of
Withania extract. Treatment with Withania extract
along with the antigen (SRBC) produced an
enhancement in the circulating antibody titre and the
number of plaque forming cells (PFC) in the spleen.
Maximum number of PFC (985 PFC/106 spleen cells)
was obtained on the fourth day. Administration of
Withania extract also showed an enhancement in
phagocytic activity of peritoneal macrophages when
compared to control in mice. These results confirm
the immunomodulatory activity of  Withania
somnifera extract, which is a known immune
modulator in indigenous medicine.B%

Ocimum sanctum has ability to modulate humoral
immune responses by acting at various levels in
immune mechanism such as antibody production;
release of mediators of hypersensitivity reactions and
tissue responses to these mediators in the target
organs.!®! Methanol extract and aqueous suspension
of Ocimum sanctum leaves have ability to stimulate
humoral response.B® Ocimum sanctum seed oil also
has been proved to modulate both humoral and cell
mediated responsiveness in both non-stressed and
stressed experimental animals and mechanism behind
these immunomodulatory properties could be due to
their activity on GABAergic pathways.!”!
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Glycyrrhetinic acid is isolated from Glycyrrhiza glabra.
Glycyrrhetinic acid reported to show a promising anti-
inflammatory action, inhibit the release of histamine,
serotonin, and bradykinin and lowers vascular
permeability. It is also reported to inhibit formalin-
induced edema formation, granuloma weight and
exudate amount. It has been reported that
glycyrrhetinic acid produces protection against lung
inflammatory  diseases by  producing  anti-
inflammatory chemokines, IL-8 and eotaxin 1 from
lung fibroblasts, by which neutrophils and eosinophils
are strongly attracted during inflammation.
Glycyrrhetinic acid acts similar to cortisone and useful
for all sorts of inflammation. It has an anti-
inflammatory or allergic action by the suppression of
PAF production. Glycyrrhetinic acid has a reputation
as an excellent expectorant in the case of lung
congestion and pharmacological studies indicate that
it has

inflammatory actions.

sodium-retention, antidiuretic and anti-

It accelerates lymphocytic

transformation activation of macrophage and

increases the leucocyte count.!383°!

A controlled clinical study with combination of four
important Rasayana drugs viz. Guduci (T.Cordifolia),
(W.Somnifera), (Emblica
officinalis) and Tulasi (Ocimum sanctum) in equal

Ashwagandha Amalaki
amounts was found to potentiate both the cellular
and humoral components of immunity (Chatterjee S.
& Das S.N., 1996). It significantly increased the
microbicidal activity of the neutrophils and circulating
levels of globulins and other components. It also
significantly elevated the number of lymphocytes
along with improvement in T-cell memory. The
macrophage function study showed a significant
increase in cell size, number of cells and phagocytic
activity of macrophages with the administration of
this combination. Chemotactic assay for phagocytic
cells indicated positive chemo taxis for leukocytes.

The combination was found to potentiate the immune
status and helped in faster recovery when used as an
adjunct to specific therapy in cancer, chronic wasting
diseases, multidrug resistant tuberculosis and other
immunocompromised conditions. %4
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Intervention Potential Meaning
psychoneuroimmune | response
mechanism

Drink warm water - For cleansing

throughout the day the body

Daily practice of yoga Evidence of Seen as an

monoamine &
gamma amino

essential part of
nutrition and

butyric acid health
neurotransmission & | promoters
alleviation of
depression in
controlled trials
Use of specific species | Evidence of Seen as an
- turmeric, coriander, monoamine essential part of
cumin, garlic &gamma- nutrition and
aminobutyric acid health
neurotransmission & | promoters
alleviation of
depression in
controlled trials
Take Chyawanprash Via evidence of Seen as

(a traditional

reduction of

rejuvenating

Ayurvedicpreparation) | depression and the body
every morning anxiety in controlled

trials
Drink herbal tea made | Via evidence of Seenasa

from Tulsi, cinnamon,
black pepper, ginger,
raisins

reduction in
depression, anxiety
and stress controlled
trials

specific remedy
for cough and
respiratory
problems

Nasal application-
apply sesame oil/
coconut oil or ghee
(clarified butter) twice
a day

Seen as healing
substance and a
coolant for the

body

CONCLUSION

As the various pathological organisms invading the

human body has to come across defense mechanisms

of our body. Our first line of defense consists of innate
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immune system. It consists of skin, mucus membrane,
macrophages and natural killer cells and different
proteins and enzymes.*3! Alveolar macrophages, a
type of white blood cells on the surface of alveoli are
another defense mechanism for lungs. Because of the
requirement of gas exchange alveoli are not protected
by mucus and cilia. Mucus is too thick and would slow
down movement of oxygen and CO2. Instead alveolar
macrophages seek out deposited particles, bind to
them, ingest them, kill microorganisms and digest
them.®! Hence our immune system has a very
important role in the prevention of disease
progression. If the immune system becomes weaker,
the host will not be able to produce enough
macrophages and hence more susceptible to
infections. Some Ayurvedic drugs promote immunity
through various mechanisms as proved by some of
the recent researches. As the cases of novel
coronavirus is increasing with a very wide range in
severity of clinical symptoms. Corona virus disease
(COVID-19) is an infectious disease caused by a newly
discovered coronavirus. Most people infected with
the COVID-19 virus will experience mild to moderate
respiratory illness and recover without requiring
special treatment. Older people, and those with
underlying medical problems like cardiovascular
disease, diabetes, chronic respiratory disease, and
cancer are more likely to develop serious illness. As
people with these diseases have less efficient immune
system as compared to healthy individuals this
imposes that our immune system plays a key role in
progression of diseases. So Ayurvedic measures can
be used to reduce the burden of severity of disease on

our society.

REFERENCES

1. The innate and adaptive immune systems - NCBI,
www.ncbi.nlm.nih.gov > books > NBK279396. Defense
Mechanisms of the Respiratory System - Lung and
...www.msdmanuals.com » lung-and-airway-disorders »

2. https://www.who.int/health-topics/coronavirustttab=tab_1.
https://www.mayocl

3. inic.org/diseases-conditions/coronavirus/symptoms-
causes/syc-20479963

4. https://www.ncbi.nlm.nih.gov/books/NBK554776/

10.

11.

12.

13.

14.

15.

16.

REVIEW ARTICLE Sept-Oct 2020

Q&A on (COVID-19)". World  Health
Organization. 17 April 2020. Archived from the original on 14
May 2020. Retrieved 14 May2020

coronaviruses

Nussbaumer-Streit B, Mayr V, Dobrescu Al, Chapman A,
Persad E, Klerings |, et al. (April 2020). "Quarantine alone or
in combination with other public health measures to control
COVID-19: a rapid review".The Cochrane Database of
Systematic Reviews. 4:
CD013574. doi:10.1002/14651858.CD013574. PMC 7141753.
PMID 32267544.

COVID-19 Dashboard by the Center for Systems Science and

Engineering  (CSSE) at Johns  Hopkins  University
(JHU)". ArcGIS. Johns  Hopkins  University. Retrieved 12
August 2020.

Coronavirus disease 2019 (COVID-19)—Symptoms and
causes". Mayo Clinic. Retrieved 14 April 2020.

Hui DS, | Azhar E, Madani TA, Ntoumi F, Kock R, Dar O, et al.
(February 2020). "The continuing 2019-nCoV epidemic threat
of novel coronaviruses to global health—The latest 2019
novel coronavirus outbreak in Wuhan, China". International
Journal of Infectious Diseases. 91: 264—
266. doi:10.1016/.ijid.2020.01.009. PMC 7128332. PMID 319
53166.

WHO Director-General's opening remarks at the media
briefing on COVID-19". World Health
Organization (WHO) (Press release). 11 March
2020. Archived from the original on 11 March 2020.
Retrieved 12 March 2020.

WHO Coronavirus Disease (COVID-19) Dashboard | WHO
...covid19.who.int

Channappanavar R., Zhao J., Perlman S. T cell-mediated
immune response to respiratory coronaviruses. Journal.
2014;59:118-128. [PMC free article] [PubMed] [Google
Scholar]

Rabi F.A., Al Zoubi M.S., Kasasbeh G.A., Salameh D.M., Al-
Nasser A.D. SARS-CoV-2 and Coronavirus disease 2019: what
we know so far. Journal. 2020;9 [PMC free article] [PubMed]
[Google Scholar]

Bosch B.J., van der Zee R., de Haan C.A., Rottier P.J. The
coronavirus spike protein is a class | virus fusion protein:
structural and functional characterization of the fusion core
complex. Journal. 2003;77:8801-8811. [PMC free article]
[PubMed] [Google Scholar]

Li W., Moore M.J., Vasilieva N., Sui J., Wong S.K., Berne M.A,,
Somasundaran M., Sullivan J.L., Luzuriaga K., Greenough T.C.,
Choe H., Farzan M. Angiotensin-converting enzyme 2 is a
functionalreceptor for the SARS coronavirus. Journal.
2003;426:450-454. [PMC free article] [PubMed] [Google
Scholar] [Ref list]

Zou X., Chen K., Zou J., Han P., Hao J., Han Z. Single-cell RNA-
seq data analysis on the receptor ACE2 expression reveals

Journal of Ayurveda and Integrated Medical Sciences | Sept - Oct 2020 | Vol. 5 | Issue 5




Dr. Neha Vats et al. Overview of COVID-19 : Current scenario and role of Ayurvedic measures

ISSN: 2456-3110

17.

18.

19.

20.

21.

22.

23.

24,

25.

the potential risk of different human organs vulnerable to
2019-nCoV infection. Journal. 2020 doi: 10.1007/s11684-020-
0754-0. [PMC free article] [PubMed] [CrossRef] [Google
Scholar] [Ref list]

Belouzard S., Chu V.C., Whittaker G.R. Activation of the SARS
coronavirus spike protein via sequential proteolytic cleavage
at two distinct sites. Journal. 2009;106:5871-5876. [PMC free
article] [PubMed] [Google Scholar]

Millet J.K., Whittaker G.R. Host cell entry of Middle East
respiratory syndrome coronavirus after two-step, furin-
mediated activation of the spike protein. Journal.
2014;111:15214-15219. [PMC free article] [PubMed] [Google
Scholar]

Ou X., Liu Y., Lei X., Li P., Mi D., Ren L., Guo L., Guo R., Chen
T., Hu ), Xiang Z., Mu Z., Chen X., Chen J., Hu K,, Jin Q., Wang
J., Qian Z. Characterization of spike glycoprotein of SARS-
CoV-2 on virus entry and its immune cross-reactivity with
SARS-CoV. Journal. 2020;11:1620. [PMC free
[PubMed] [Google Scholar]

article]

Guan W.J,, Ni Z.Y., Hu Y., Liang W.H., Ou C.Q., He J.X,, Liu L.,
Shan H., Lei C.L., Hui D.S.C., Du B, Li L.J., Zeng G., Yuen K.Y.,
Chen R.C., Tang C.L.,, Wang T., Chen P.Y., Xiang J., Li S.Y,,
Wang J.L., Liang Z.J., Peng Y.X., Wei L., Liu Y., Hu Y.H., Peng P.,
Wang J.M,, Liu J.Y., Chen Z., Li G., Zheng Z.J., Qiu S.Q., Luo J.,
Ye CJ., Zhu S.Y., Zhong N.S., C China Medical Treatment
Expert Group for Clinical characteristics of coronavirus
disease 2019 in China. Journal. 2020 doi:
10.1056/NEJM0a2002032. [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

Hamming I., Timens W., Bulthuis M.L., Lely A.T., Navis G., van
Goor H. Tissue distribution of ACE2protein, the functional
receptor for SARS coronavirus. A first step in understanding
SARS pathogenesis.Journal. 2004;203:631-637. [PMC free
article] [PubMed] [Google Scholar]

Jia H.P., Look D.C., Shi L., Hickey M., Pewe L., Netland J.,
Farzan M., Wohlford-Lenane C., Perlman S., McCray P.B., Jr.
ACE2 receptor expression and severe acute respiratory
syndrome coronavirus infection depend on differentiation of
human airway epithelia. Journal. 2005;79:14614-14621.
[PMC free article] [PubMed] [Google Scholar]

Yoshikawa T., Hill T., Li K., Peters C.J., Tseng C.T. Severe acute
respiratory syndrome (SARS) coronavirus-induced lung
epithelial cytokines exacerbate SARS pathogenesis by

modulating intrinsic  functions of monocyte-derived
macrophages and dendritic cells. Journal. 2009;83:3039—

3048. [PMC free article] [PubMed] [Google Scholar]

Channappanavar R., Zhao J., Perlman S. T cell-mediated
immune response to respiratory coronaviruses. Journal.
2014;59:118-128. [PMC free article] [PubMed] [Google
Scholar] [Ref list]

Fujimoto I., Pan J., Takizawa T., Nakanishi Y. Virus clearance
through apoptosis-dependent phagocytosis of influenza A

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.
36.
37.

38.

REVIEW ARTICLE

virus-infected cells by macrophages. Journal. 2000;74:3399—
3403. [PMC free article] [PubMed] [Google Scholar] [Ref list]

Jeffers S.A., Tusell S.M., Gillim-Ross L., Hemmila E.M.,
Achenbach J.E., Babcock G.J., Thomas W.D., Jr., Thackray L.B.,
Young M.D., Mason R.J., Ambrosino D.M., Wentworth D.E.,
Demartini J.C., Holmes K.V. CD209L (L-SIGN) is a receptor for
severe acute respiratory syndrome coronavirus. Journal.
2004;101:15748-15753. [PMC free article] [PubMed] [Google
Scholar]

https://en.m.wikipedia.org

How to Protect Yourself & Others. U.S. Centers for Disease
Control and Prevention(CDC). 8 April 2020. Archived from the
original on 26 February 2020. Retrieved 9 April2020.

Marzi A., Gramberg T., Simmons G., Moller P., Rennekamp
A.., Krumbiegel M., Geier M., Eisemann J., Turza N., Saunier
B., Steinkasserer A., Becker S., Bates P., Hofmann H.,
Pohlmann S. DC-SIGN and DC-SIGNR interact with the
glycoprotein of Marburg virus and the S protein of severe
acute  respiratory syndrome  coronavirus.  Journal.
2004;78:12090-12095. [PMC free article] [PubMed] [Google
Scholar].

Yang Z.Y., Huang Y., Ganesh L., Leung K., Kong W.P., Schwartz
0., Subbarao K., Nabel G.J. pH-dependent entry of severe
acute respiratory syndrome coronavirus is mediated by the
spike glycoprotein and enhanced by dendritic cell transfer
through DC-SIGN. Journal. 2004;78:5642-5650. [PMC free
article] [PubMed] [Google Scholar]

Updating the diagnostic criteria of COVID-19 “suspected case
...mmrjournal.biomedcentral.com > articles Apr 4, 2020 -
Updating the diagnostic criteria of COVID-19 “suspected
case” and ... The original article was published in Military
Medical

ACR Recommendations for the use of Chest Radiography and
Computed Tomography (CT) for Suspected COVID-19
InfectioN
COVID-19
NIHwww.ncbi.nlm.nih.gov » pmc » articles » PMC7169933

pathophysiology: A review - NCBI -
Apr 20, 2020 - COVID-19 pathophysiology: A review. Koichi

Yuki, Miho Fujiogi, and Sophia Koutsogiannaki.Additional
article information. Abstract. In December ...

Charaksambhita sutra sthana 28/6
Charaksambhita sutra sthana 11/36

Immunomodulatory effects of Tinospora cordifolia - the
concept and practice of immunomodulation in Ayurveda and
the role of rasayanas as immunomodulators. Source:
pubmed.

www.researchgate.net » publication > 288270470_Apr 24,
2016.

Journal of Ayurveda and Integrated Medical Sciences | Sept - Oct 2020 | Vol. 5 | Issue 5

417

Sept-Oct 2020




Dr. Neha Vats et al. Overview of COVID-19 : Current scenario and role of Ayurvedic measures

ISSN: 2456-3110 REVIEW ARTICLE Sept-Oct 2020
39. The concept and practice of immunomodulation in Ayurveda 43. Defense Mechanisms of the Respiratory System - lung-and-
and the role of rasayanas as immunomodulators. Source: airway-disorders. www.msdmanuals.com
pubmed.
40. Mitra SK, Gupta M, Sarma DNK. Immunomodulatory effect of How to cite this article: Dr. Neha Vats, Dr. Anjna
IM-133.Phytother Res. 1999;13:341-3. Kumari, Dr. Minakshi. Overview of COVID-19 : Current

41. Ayurveda and COVID-19: Where psychoneuroimmunology scenario and role of Ayurvedic measures. J Ayurveda
...www.sciencedirect.com » science > article » pii Integr Med Sci 2020;5:410-418.

42. Mediratta PK, Dewan V, Bhattacharya SK, Gupta VS, Maiti PC,
Sen P. Effect of Ocimum sanctum Linn on humoral immune
responses. Indian J Med Res. 1988;87:384-6.

Source of Support: Nil, Conflict of Interest: None
declared.

ok ok kK ok ok sk ok ok KRRk k ok kR Rk ok ok ok KKk ok ok ok kK ok

Copyright © 2020 The Author(s); Published by Maharshi Charaka Ayurveda Organization, Vijayapur (Regd). This is an open-access
article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Journal of Ayurveda and Integrated Medical Sciences | Sept - Oct 2020 | Vol. 5 | Issue 5 418




