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ABSTRACT
Objective: MV kashayam is a Siddha property drug having antiviral activity against COVID 19 belongs to the Siddha system
of medicine, an ancient system of medicine used mainly in the Southern part of India using a variety of medicinal herbs to
cure diseases of viral and unknown origin.

Method: The MV Kashayam was prepared as per the traditional Siddha formula. The crystal structure of Spike Protein of
SARS-CoV-2 was obtained from Protein Data Bank and the structure was used to study the docking property using
AutoDockTools using AutoDock Vina running on Windows 10 operating system.

Results: In the prepared MV Kashayam more than 85 alkaloids are present, it can able to provide antiviral activity against
COVID 19 virus by exhibiting binding to the spike protein to the ACE-2 receptor. Among these Twenty four alkaloids of the
compounds have very low energy for binding (less than -7 kcal/mol) indicating that they could have the potential to bind to
the ACE-2 receptor.

Conclusion: The Siddha medicine, MV kashayam may be used as herbal medicine having antiviral activity against COVID

19 and can be recommended for COVID-19 patients after the clinical trial.
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INTRODUCTION

Coronaviruses are a group of pathogenic viruses belonging
to the family Coronoviridae and the order Nidovirales. They
are known to cause respiratory or intestinal infections in
humans and various animals [1]. Though the virus was
reported in the 1930s, severe infections in humans were not
reported until recently. Studies have suggested that up to
30% of all common colds could be attributed to
coronaviruses [2]. In 2003, a pandemic due to a coronavirus
was reported which was later named severe acute respiratory
syndrome coronavirus (SARS-CoV) and was reported to
cause around 10% mortality in infected individuals resulting
in about 8000 deaths [1].

SARS-CoV was reported to cause more severe disease than
the other previously known human coronaviruses and results
in atypical pneumonia, fever, and shortness of breath [7].
Although the 2003 epidemic was carefully controlled by
sensible health practices, the identification of SARS-like

coronaviruses in bat reservoirs keeps the possibility of re-
emergence of SARS-CoV or SARS-like viruses alive [3].
The other coronaviruses that are reported to infect humans
include 229E, OC43, HKUI and NL63. Among the
infections by coronaviruses, Severe acquired respiratory
syndrome (SARS) and Middle Eastern respiratory syndrome
(MERS) led to the pandemic outbreak.
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The recent outbreak of COVID-19 due to a novel
coronavirus later named severe acute respiratory syndrome
Coronavirus 2 (SARS-CoV-2) in China is causing a lot of
panic around the world leading to a pandemic [4]. The virus
has affected about 450,000 people throughout the work
including the Americas, Europe, Asia and the Middle East.
This human coronavirus is related to SARS-CoV and other
bat coronaviruses like BtCoV-HKU4 and BtCoV-HKUS.
Genetic analysis of bat coronavirus in Europe and Ghana
revealed less than a 2% difference in SARS-CoV-2.

SARS-CoV-2 is known to be transmitted by person-to-
person contact through aerosols and they can persist on
inanimate surfaces for 2 hrs to 9 days. The most common
clinical features include cough, fever and shortness of breath
that could be progressed to severe pneumonia and renal
failure.  Pericarditis development and disseminated
intravascular coagulation were observed in fatal cases. The
Reproductive number (R,) for SARS-CoV-2 is found to be
around 3.28 which is higher than that of SARS [5]. SARS
indicates that SARS-CoV-2 could be more widespread and
transmissible than SARS.

M V Kashayam is a traditional Siddha medicine used for
treating a variety of illnesses. The extract contains a
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combination of many plant metabolites that are present in
the components of the extract. In silico analyses indicate that
some of the metabolites of the extract are potent binders to
the Spike protein of SARS-CoV-2. Since these metabolites
are at the receptor binding site of SARS-CoV-2, these
compounds could inhibit the virus-ACE-2 interaction. Hence
they could potentially be effective in the prevention of
infection by COVID-19. The present study has been made to
study the antiviral activity of the herbal preparation using the
computer model.

METHODOLOGY

The work was conducted at the Department of
Biotechnology, Kalasalingam Academy of Research and
Education, Krishnankoil, Tamilnadu, India.

Composition of the extract

M V Kashayam (MVK) is prepared as per the formulation
described by the traditional Siddha text and is being used as
an immune booster and is believed to exert anti-viral and
antimicrobial effects. The compounds present in MVK are
listed in Table 1.

Table 1. Ingredients used in the preparation of MV Kashayam.

S. No Common Name
1 Kandangkathari
2 Sendhil

3 Chukku

4 Chirukanchori
5 ChiruThekku
6 Muthakaasu

7 Modi Vaer

8 Nilavembu

9 Parpadaakam
10 Kostam

Collection of compounds

A literature search was done to find out the bioactive
compounds present in the plant constituents of MV
Kashayam. A total of ninety-eight plant metabolites were
collected from either the literature or drug databases. The
structures of the metabolites were retrieved. The lists of
compounds present along with the structures are presented in
Table 2. The compounds were prepared for docking by
using the AutodockTools with the highest value of 10.

Crystal Structure of the Target

Botanical Name
Solanum xanthocarpum
Tinospora cordifolia
Zingiber officinalis
Tragia involucrata
Clerodendrum serratum
Cyperus rotundus
Chavica roxburghii
Andrographis paniculata
Mollugo cerviana
Costus speciosus

The crystal structure of Spike Protein of SARS-CoV-2 was
obtained from Protein Data Bank and the structure was
prepared for docking using AutoDockTools [4].

Molecular Docking Studies

Molecular docking studies were performed using AutoDock
Vina running on Windows 10 operating system. The binding
site information of SARS-CoV-2 Spike protein was obtained
from the literature and the crystal structure. Molecules with
low binding energies were considered binders and they
could potentially interact with the Spike protein [6].
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The crystal structure was obtained from Protein Data Bank
and molecular docking studies were performed by using
AutoDock. The binding site information of SARS-CoV-2
Spike protein was to be obtained from the literature and the
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crystal structure. Molecules with low binding energies were
considered binders and they could potentially interact with
the Spike protein and thereby prevent the entry of the virus.

Table 2. Constituents of MVK.

S. No Plant

1 Solanum xanthocarpam
2 Tinospora cardifolia

3 Zingiber officinale

4 Tragia involucrata

5 Clerodendrum serratum
6 Cyperus rotundus

7 Chavica roxburghii

8 Andrographis paniculata
9 Mollugo cerviana

10 Costus speceosus

RESULTS AND DISCUSSION

Molecules with low binding energies were considered
binders and they could potentially interact with the Spike
protein and thereby prevent the entry of the virus. More than
85 numbers of the bioactive compounds present in this
herbal plant combination are exhibiting binding properties to
the ACE-2 receptor of the spike protein. Twenty-four of the
85 compounds required very low energy for binding (less
than -7 kcal/mol) indicating that they could have the
potential to bind to ACE-2 receptor. Interestingly 3 of the
top 10 Compounds are from Solanum xanthocarpam and

No. of Bioactive Metabolites
19
11
12
4
14
6
14

Costus  speceosus. The compounds present in S.
xanthocarpum include Diosgenine (-8.5 kcal/mol),
Solasodine (-8.1 kcal/mol) and Tomatidenol (-8 kcal/mol).
The other compounds include oleanolic acid (-8.6 kcal /mol)
from Clerodendrum serratum. Beta-amyrin, Lupeol and
Diosgenin from C. speceosus and Serratagenic Acid C.
serratum, Friedelan-3-one from Tragia involucrate Vitexin
from Mollugo cerviana (Figure 1). The binding potential of
individual compounds is presented in Table 3. These results
suggest that these metabolites could play an active role in
the inhibition of viral entry by potentially inhibiting the
viral-host interaction. The results are presented in Table 2.

Table 3. Binding Efficiency of the Plant Metabolites.

S. No Bioactive Compounds Plants Binding Energy (kcal/mol)
1 Oleanolic Acid Clerodendrum serratum -8.6
2 Diosgenine Solanum xanthocarpam -8.5
3 Beta-amyrin Costus speceosus -8.2
4 Friedelan-3-one Tragia involucrata -8.2
5 Serratagenic Acid Clerodendrum serratum -8.1
6 Solasodine Solanum xanthocarpam -8.1
7 Lupeol Costus speceosus -8
8 Tomatidenol Solanum xanthocarpam -8
9 Vitexin Mollugo cerviana -8
10 Diosgenin Costus speceosus -7.9
11 Orientin Mollugo cerviana -7.9
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Betulinic Acid
Rutin
Carpesterol
Cycloartenol
Betulin
Chabamide (I taken)
Quercetin
quercetin
(—)-Sesamin
Apigenin
Apigenine
Pectolinarigenin
Verbascoside
Aesculin
andrograpanin
Cordioside
Campesterol
Daucosterol

Eremanthin

14-deoxy-11,12-didehydroandrographolide

Berberine
Costunolide
Esculine
Jatrorrhizine
Scutellarein
14-deoxyandrographolide
Columbin
[-sitosterol
[3-sitosterol
Chavicine
Isocorydine
Neoandrographolide
Cholesterol
Comarin

Syringin

14-deoxy-14,15-didehydroandrographolide

Clerodermic Acid
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Clerodendrum serratum
Tragia involucrata
Solanum xanthocarpam
Solanum xanthocarpam
Clerodendrum serratum
Chavica roxburghii
Tragia involucrata
Zingiber officinale
Chavica roxburghii
Clerodendrum serratum
Solanum xanthocarpam
Clerodendrum serratum
Clerodendrum serratum
Solanum xanthocarpam
Andrographis paniculata
Tinospora cardifolia
Solanum xanthocarpam
Solanum xanthocarpam
Costus speceosus
Andrographis paniculata
Tinospora cardifolia
Costus speceosus
Solanum xanthocarpam
Tinospora cardifolia
Clerodendrum serratum
Andrographis paniculata
Tinospora cardifolia
Clerodendrum serratum
Solanum xanthocarpam
Chavica roxburghii
Tinospora cardifolia
Andrographis paniculata
Solanum xanthocarpam
Solanum xanthocarpam
Tinospora cardifolia
Andrographis paniculata

Clerodendrum serratum

7.7
7.7
7.5
7.4
7.3
7.1
7.1
7.1

-6.8
-6.8
-6.7
-6.7
-6.7
-6.7
-6.7
-6.7
-6.6
-6.6
-6.6
-6.6
-6.5
-6.5
-6.5
-6.4
-6.4
-6.4
-6.3
-6.3
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49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
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Hinokinin
Magnoflorine
Cubebin
Piperine
Tinocordiside
B-selinene
Yangambin
(+)-Diayangambin
Cordifolioside A
Monomelittoside
a-longipinane
cyperene
gingerenone-A
a-cyperone
Alpha-humulene
caryophyllene oxide
Guineensine
Aesculetin
Andrographolide
Esculetin
Piperlongumine
zingiberene
B-bisabolene
Camphene
Coumarine
Methyl caffeate
a-curcumene
trans-pinocarveol
8-gingerol
Ar-tumerone
zingerone
Zerumbone
10-gingerol
Linoleic acid
Pipercide
Pipernonaline

a-farnesene (beta taken)
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Chavica roxburghii
Tinospora cardifolia
Chavica roxburghii
Chavica roxburghii
Tinospora cardifolia
Cyperus rotundus
Tinospora cardifolia
Chavica roxburghii
Tinospora cardifolia
Clerodendrum serratum
Cyperus rotundus
Cyperus rotundus
Zingiber officinale
Cyperus rotundus
Costus speceosus
Cyperus rotundus
Chavica roxburghii
Solanum xanthocarpam
Andrographis paniculata
Solanum xanthocarpam
Chavica roxburghii
Zingiber officinale
Zingiber officinale
Costus speceosus
Solanum xanthocarpam
Solanum xanthocarpam
Zingiber officinale
Cyperus rotundus
Zingiber officinale
Tragia involucrata
Zingiber officinale
Costus speceosus
Zingiber officinale
Solanum xanthocarpam
Chavica roxburghii
Chavica roxburghii

Zingiber officinale

-6.3
-6.3
-6.2
-6.2
-6.2
-6
-5.9
-5.8
-5.8
-5.8
-5.8
-5.7
-5.7
-5.7
-5.6
-5.6
-5.6
-5.5
-5.5
-5.5
-5.5
-5.5
-5.4
-5.1
-5.1
-5.1
-5.1

4.9
4.9
49
4.8
45
4.4
43
43
43
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Diosgenine

Solasodine

Tomatidenol

Carpesterol

Figure 1. Binding of some of the top-binders of Spike Glycoprotein of SARS-CoV-2 at the receptor-binding site.

CONCLUSION 'excellen‘F a}ntivira.l gbility 'c'lgainst CQVID .19 infection dl.le to

its promising activity against the viral spike glycoprotein to
The present study revealed that the presence of various bind with host cell receptor, the activity was higher than
phytochemicals and bioactive compounds in the M V  Kabasura kudineer and Thonthasura Kudineer. Further
Kashayam, the preparation of a Siddha medicine has preclinical and clinical pharmacology studies are required to
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develop M V Kashayam as a potential Siddha medicine
against COVID 19.
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