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INTRODUCTION
In the past few decades, the emergence of new infectious diseases has 
created improved medical concepts, that has eventually advancements 
in scientic ndings and lifestyle of public health; and also has 
affected political responses at all international, national and regional 
levels, and it has created a serious economic impact; and affected the 

1angst and belief of the public to a greater extend . Severe acute 
respiratory syndrome coronavirus-2 (SARS-CoV-2) provisionally 
named 2019-nCoV is the causative agent of the recent global pandemic 
COVID-19 with increasing mortality rate. It is described as a public 
health emergency of global concern by the World Health Organization 

2(WHO) . Specic mutations and unique combinations of SARS-CoV-
2 mutations are correlated with severity of the disease. Since the rst 
case identied various strategies were followed to prevent the spread 
of this SARS-CoV-2. Many drugs such as antiviral, angiotensin-
converting enzyme (ACE) inhibitors, angiotensin receptor blockers 
(ARBs), or statins   together with monoclonal antibodies, immune-
modulators, non-steroidal anti-inammatory agents (NSAIDS) and 
corticosteroids, were given to high-risk patients who were diagnosed 
with mild to moderate illness. Siddha system of medicine, practiced in 
Tamil Nadu, South India maintains a distinctive identity of its own by 
considering humans as a universal entity and implies that any change 
in the environment will have an inuence on human existence and 
living. According to the Siddha system of medicine, the spices and 
condiments, namely ginger, garlic, turmeric, pepper, cumin seeds etc   
present in the South Indian food are itself considered as the medicine 
and proper intake of food could provide immunity. Number of 
immunomodulatory herbs has been reported in Siddha as preventive 
drugs. Siddha system of medicine emphasizes the usage of botanical 
medications for many severe respiratory diseases .The drugs used in 

3Siddha are the formulation of herbs and medicinal plants . The Siddha 
treatment strategy has always been an effective methods  in par with 
allopathic medicines , that has even proved during this pandemic 
COVID-19.This article aims to study the therapeutic property based on 
photo chemicals  present in  kabasurakudineer formulation that 
prevents the control of  COVID-19 virus and hence responsible for the 
remedy and prevention of COVID-19.

Types Of Corona Virus And Its Variants
The Coronaviridae family of viruses are enveloped, single stranded 
positive-sense RNA viruses grouped into four genera (alpha corona 
virus, beta corona virus, gamma corona virus, and delta corona virus) 
that primarily infect birds and mammals including humans and bats. 
The seven corona viruses known to infect humans fall within the 
genera alpha  and beta corona virus, whereas gamma and delta corona 
viruses primarily infect birds. During the recent decades, three highly 
pathogenic corona viruses have emerged into the human population 

from wildlife that has caused severe respiratory illness: severe acute 
respiratory syndrome corona virus (SARS-CoV) in 2002, Middle East 
respiratory syndrome corona virus (MERS-CoV) in 2011, and most 
recently, severe acute respiratory syndrome corona virus 2 (SARS-

4CoV-2) in 2019 .

WHO has reported that the rst human cases of COVID-19, the disease 
caused by the novel corona virus, in Wuhan City, China, in December 

52019 . In India the rst case of COVID-19 infection was reported in 
6Kerala, on January 27, 2020  . Four Corona virus strains identied in 

India are responsible for most of Covid-19 cases and several others that 
are locally concentrated and region-specic variants. The Covid-19 
virus variants are commonly referred by the name of the country where 
they were rst discovered .Like any other RNA viruses; SARS-CoV-2 
is more prone to mutation. With genome analysis many mutations have 
been detected globally. Most of these genetic variations may provide a 
better adaptability, by enhancing transmissibility to greater extent or 
decreasing the susceptibility to natural immunity or medical 
treatments. Through natural selection, variants with an adaptive 

7advantage will over time tend to displace existing strains. .Alpha 
variant also known as B.1.1.7 , was rst identied in United Kingdom 

8in September ,2020 , Beta Variant B.1.351, was rst detected in South 
Africa in  May 2020 ,Gamma Variant B.1.1.28 was rst identied in 

7Brazil in November 2020 . Delta variant, also known as B.1.617.2, 
belongs to a viral lineage rst identied in India during the ferocious 
second wave of COVID-19 infections in April and May 2021. Delta 
variant were found   to be 60% more transmissible than the Alpha 

9variant .

Covid-19 Virus Mutations In India
Apart from the Covid-19 India variants, many several mutations of the 
Corona virus have been observed .As the virus spreads, it mutates and 
replicates, the mutations may be the reason behind the dangerous 

10second Covid wave in India . In the beginning the Covid-19 outbreak 
(reportedly from China's Wuhan) was a single strain outbreak, but as it 
gets transmitted   from people to people and across countries it got 
mutated to get itself evolved into a more virulent strain that can evade 
the human immune system .The analysis of the genome sequences of 
the SARS-CoV-2 in Indian SARS-CoV-2 sequences, has revealed 
E484Q and L452R mutation (commonly known as a double mutant) in 
the spike protein of SARS-CoV-2, which is considered to have higher 
transmission rates. The Double Mutant Corona virus Strain — or 
simply, a combination of more than two Covid-19 variants — was 
found in samples in Punjab, Delhi and Maharashtra. Classied as the 
“B.1.617 variant”, and it contains mutations from two separate corona 
virus variants — L452R and E484Q, and has been found in 20% 

11samples in the state of Maharashtra .The variants and mutants were 
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responsible for the greater pathogenicity of the virus .As the people are 
not immune to such virus the severity was greater and has caused 
greater mortality during the rst and second wave in India.

Treatments For Covid-19 In Tamilnadu, South India.
As per the ICMR recommendations the allopathic treatments were 
followed in TamilNadu both during the rst wave and second wave. 
But during the second wave in India, the Tamilnadu state included 
Siddha medicines to treat Covid 19 in addition to the allopathic 
treatments. Siddha medicines were comprehended in Covid Care 
Centres for patients who tested positive for Covid 19 with mild 
symptoms. The medicines given for the treatment at the Siddha centre 
included Kabasurakudineer, together with other herbal foods, herbal 

12steaming, breathing exercise and mental health support . The Siddha, 
the oldest Tamilian treatment has proved to be successful in various 
Siddha Covid care centre across the state. During the second wave of 
pandemic Covid 19 between the month of May and June 2021, one of 
the Covid Siddha Care centre at The American College was a Tamil 
Nadu Government and Private joint venture, which was maintained by 
The Madurai City Corporation, Tamil Nadu Chamber of Commerce 
and Almaa Siddha Hospital. Covid Siddha Care centre at The 
American College had treated 262 inpatients. Of which 171 were male 
and 91 female. From the data available, of 260 patients admitted to the 
Siddha care centre 220 were with symptoms of Corona infection and 
42 were admitted asymptomatic .Those asymptomatic patients got 
admitted as they were tested positive by RT-PCR molecular 
diagnostics test.

Table 1: Details Of Patients With Co Morbidities At Covid Siddha 
care Centre At The American College, Madurai, Tamil Nadu State, 
South India.

(Source: From Covid Siddha Care centre, The American College 
–Madurai, Tamil Nadu state, South India during the second wave 
pandemic Covid 19 between the month of May and June 2021)

All  in-patients in  the Siddha Covid care centre were treated with  
Siddha medicines such as Kabasurakudineer ( A Siddha formulation 
containing 15 herbal plant parts as given in Table 2) and 
AdathodaManapagu(Adhathoda zeylanica in sugar syrup 
formulation)  which were quoted in the classical Siddha ancient 
literatures, and approved by Drug and Cosmetic Act, The Siddha 
Formulary of India, Part I, published by Department of Health and 

12Family Welfare, Government of India .The formulation was 
recommended twice  a day after food . After the treatment, the patients 
were discharged in 5 to 18 days based on the severity of the infection. 
On discharge the patients were advised to continue the 
kabasurakudineer and Adhathoda Manapagu (Syrup) for a fortnight to 
recuperate and to prevent reinfection.

Table 2: Composition Of Kabasurakudineer And The 
Phytochemical Components Present The Siddha Formulation To 
Treat SARS CoV2 .(percentage Of Each Plant Parts In The 
Formulation Is  6.66% ) Bioactive Components That Are The Potential Drug Candidates 

For Treating Corona Virus
Flavonoids include a large number of secondary metabolites 
synthesized in the plant cells to defend against pathogens and insects. 
Flavonoids possess a potent virucidal activity to a moderate range. But 
later quercetin was found effective in reducing the infectivity and 
intracellular replication of Para inuenza virus type 3 (Pf-3), Herpes 
Simplex Virus type 1 (HSV–I), polio-virus type 1, and Respiratory 

28Syncytial Virus (RSV) . Plant metabolites such as Quercetin, luteolin, 
coumarins, hesperidins, eriodictyol, naringin, epigllocatechingallate 
are identied as potential inhibitors of S-protein of SARS-CoV and 

29,30ACE-2 host receptors .

Quercetin (3,3′,4′,5,7-pentahydroxyavone) is one of the most 
important compounds in the group of avonoids and it  is a 
carbohydrate-free avonoid that is  most abundant  in vegetables and 
fruits.  Quercetin is mainly known for its neuroprotective effects due to 
its antioxidant capacity and free radical scavenging ability. Quercetin 
can also pass through the blood brain barrier. Quercetin, while acting 
as an antioxidant and anti-inammatory factor, also prevent the cells 
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Co morbidities in patients Number of patients
High blood pressure or Hypertension 34
Diabetes Mellitus 62
Both hypertension and Diabetes Mellitus 23
Asthma 9

S.
No

Botanical Name Parts Phytochemical components 
present

1 Zingibe rofficinale L Dried 
rhizome

Gingerols, shogaols, 
paradolszingerone, quercetin, , 
gingerenone-A,  6-

13dehydrogingerdione

2 Piper longum L. Fruit  Piperine, piplartinesesamin, 
piplasterol, pipelonguminin, 

14steroids glycosides .

3 Syzygium aromaticum 
(L.)

Flower 
bud

Monoterpenes, sesquiterpenes, 
hydrocarbon, phenolic 
compounds. eugenol, eugenyl 
acetate, and β-caryophyllene, 
quercetin and kaempferol , 

15phenolic acids 

4 Tragia involucrate L. Root Isoquinoline, aurones 
(sulpheretin), avanones 
(naringin), chalcones (butein), 
quercetin, kaempferol 

16myricetin
5 Anacyclus pyrethrum 

(L.)
Root Alkaloids, cathechic tannins, 

gallic tannins, triterpenes, 
17sterols, coumarins

6 Hygrophilaauriculate Root Apigenin, lupeol, botulin,  , 
acacetin, proanthocyanins, 

18phenolic acid
7 Terminalia chebula Pericarp Rutin,  Quercetin, Luteolin, 

19Pelargonidin , β-Sitosterol
8 Adhathoda zeylanica Leaves Vasicine, vasicinone, vasicol, 

vasicinol, vasicinolone, 
peganine , adhatonine, 

20kaempferol, quercetin 
9 Coleus aromaticus Leaves Rosmarinic acid , caffeic acid, 

rutin, gallic acid, quercetin , p-
21coumaric acid

10 Saussurea lappa Tubers Luteolin-7-O-β-D-glucoside,  
apigenin-7-O-β-D-glucoside, 

l22RutinKaempfero
11 Tinospora cordifolia Stem 11- hydroxymustakone, N-

methyl-2-pyrrolidone, N-
formylannonain, cordifolioside 
A, magnoorine, 
tinocordiside, isoquinoline 
alkaloid , tinosporin, 
palmatine, isocolumbin, , 
tetrahydropalmatine, 

23magnoorine
12 Andrographis 

paniculata
Whole 
plant

Deoxyandrographolide, 
neoandrographolide, 14-
deoxy11,12-
didehydroandrographide , 

24isoandrographolide
13 Clerodendron 

serratum
Root Hispidulin , cleroavone , 

apigenin, 7-hydroxy 
avanones, scutellarein 
serratagenic acid, 
pectolinarigenin , acteoside, 
indolizino, 
verbascosidebetulin, oleanolic 
acid, clerodermic acid, 
betulinic acid, friedelin 

25,monomelittoside
14 Sida acuta Root Vasicine, ephedrine , 

cryptolepine, saponosides, 
scopoletin, coumarins, 
evofolin-A, and B, loliolid and 

264-ketopinoresinol
15 Cyperus rotundus Rhizom

e
Cucurbitacin B, E, 
isocucurbitacin,
23,24- dihydroisocucurbitacin 

27B, E, lycopene



31from apoptosis by inhibiting the apoptotic process . Quercetin has 
been identied to inhibit recombinant human ACE 2 receptors. The IC 
50 value of quercetin is 4.48μm. Quercetin inhibits the interaction 
between ACE host receptor and the envelope spike glycoprotein of 

32SARS-CoV 2 .For a solution of quercetin to be active, at least three 
times the inhibition constant is required reasonably  at the site of 
interaction, i.e. ≥ 25 μM (≥ 7.6 μg/ml). A single dose of 10 ml of nasal 
spray would therefore be required to contain ~ 76 μg of quercetin. The 
nasal spray of quercetin is transported and diffuses into lungs and 
blood.US, FDA has recommended oral Quercetin as safe.[33] 
Molecular docking study has revealed that Quercetin interacts with 
ACE 2 receptor by forming a salt bridge. Blocking of the hot spots on 
ACE 2 prevents the viral attachment to the cells and thereby preventing 
the entry into the host cells. Similarly hesperidin, naringin and EGCG 
have also been identied to interact with ACE 2 receptor by various 

 29molecular docking platforms .

Coumarins are a naturally occurring benzopyrene compound that is 
stable, soluble, low molecular weight compound without any adverse 
side effects and toxicity. The properties of coumarins make them a 

 34potential drug candidate against many viral and bacterial diseases . 
Insilico studies have predicted that Coumarin is potential inhibitors 
against the Protease, NSP10/NSP16-Methyltransferase, Phosphatase 
and Endo ribonuclease of SARS CoV-2. Coumarins interact with ACE 
2 through various hydrogen bonding and hydrophobic interactions and 
competitively inhibits the attachment of the S protein to the ACE 2 

35receptor .By docking analysis it has been found that C terminal of S1 
domain and S2 domain of the spike protein are important for binding 
with Kaempferol, curcumin, pterostilbene, setin, quercetin, iso 
rhamnetin, genistein, luteolin, resveratrol and apigenin, interacts with 

36the S2 domain of spike protein .

DISCUSSION
Flavonoids with its pleiotropic effect are emerging as a promising and 
powerful candidate drug molecule of natural compounds with 
potential antiviral capacity. Flavanoids such as quercetin, baicalin, 
luteolin, hesperidins, gallocatechingallate, and epigllocatechingallate 
are identied by Molecular docking study and invitro studies, to inhibit 
key proteins involved in corona virus infective cycle, such as PLpro, 
3CLpro, NTPase/helicase. And it has been reported by various studies 
that these do not cause any systemic toxicity. Hence avonoids and 
their derivative may represent the lead molecules that need to be tested 

28in future clinical trials as drug against corona virus infections . 
Kabasurakudineer formulation that was followed to treat and prevent 
the SARS-CoV infection during both the waves in Siddha medicine 
has effectively controlled the severity of the infection. This is clear 
from the data, that all the 262 patients who underwent the treatment at 
The American College –Covid Siddha Care centre, Madurai, Tamil 
Nadu state, South India got recovered from Covid-19 after the Siddha 
treatment.

The plant parts that are formulated in SIDDHA medicine as 
Kabasurakudineer to treat SARS CoV 2 mostly contains the avonoids 
like quercetin, kaempferol, apigenin, coumarins etc.. The plant parts 

13 present in the kabasurakudineer such as Zingiber officinale L, 
15 16 19SyzygiumaromaticumL Tragia involucrate L. , Terminaliachebula , 
20 21Adhathoda  zeylanica Coleus aromaticus  contains the bioactive 

compound Quercetin , Quercetin present in the formulation being an 
anti-oxidant can prevent the activation of inammasomes and prevent 

31exacerbation of infection .Quercetin is a best avonoid that blocks 
ACE2 R thereby preventing interaction between virus and its target 

32cell .Luteolin and quercetin, has been found to possess  the capacity to 
28block the entry of SARS-CoV into host cells .The Quercetin present in 

the kabasurakudineer formulation hence prevent the entry and  
attachment of virus to the human target cell . The avonoid coumarins 

17are present in the plant part Anacyclus pyrethrum (L.) . The avonoid 
such as coumarin forms a ligand with both viral protease and methyl 
transferase and inhibits the attachment of the Corona virus to the host 
cell.  It also interacts with ACE 2 Receptor and inhibits the attachment 

35of corona virus to the host cell . Kaempferol present in the 
Kabasurakudineer formulation interacts with the S2 domain of spike 

36protein and prevents the attachment of the virus to human receptor .

Flavonoids are generally soluble in water and hence it can be extracted 
by boiling in aqueous solution. Lipinski's rule of ve has indicated that 

37avonoids have a good permeability across the membrane .  The 
avonoids present in the kabasurakudineer formulation can easily be  
extracted  by boiling in water and upon oral intake of 

kabasurakudineer in a decoction form makes the availability of 
avonoids to the cells as the avonoid  gets easily  absorbed , passes 
through the membrane and effectively controls the SARS CoV 2 
attachment and replication . 

CONCLUSION
Through this review we conclude that though Siddha medicines are 
formulated based on the historical literatures of the past, the efcacy of 
the formulation is rationale with no observable side effects. The plant 
parts included in the Kabasurakudineer has the bioactive component 
avonoids such as quercetin, coumarin and kaempferol could have 
efciently prevent the attachment of the virus to the human ACE-2 
receptor and hence Kabasurakudineer is more efcient in controlling 
and preventing Corona Virus. As there are less of evidence and 
unknown mode of action, these Siddha medicine deserves the attention 
for more scientic works to meet the challenges and to combat the 
unexpected infectious diseases outbreak in the future.

Conflict Of Interest
The authors have declared that there is no conict of interest.

Abbreviation:
SARS-CoV-2 -Severe Acute Respiratory Syndrome Coronavirus-2.
ACE-2 - Acetyl choline esterase -2.
ICMR-The Indian Council of Medical Research.
NSP – Non Structural protein.
IC 50 - Half-maximal inhibitory concentration.
RT-PCR-Reverse transcriptase –Polymerase Chain Reaction.

Funding Source
None

Acknowledgement
The authors gratefully acknowledge the support from the Siddha 
Covid Care Center, The American College, Madurai Corporation, 
Tamilnadu, India and Almaa Siddha Hospital, Thirumangalam, 
Tamilnadu, South India.

REFERENCES
1 Microbial Evolution and Co-Adaptation: A Tribute to the Life and Scientic Legacies of 

Joshua Lederberg.
2 Shibi Muralidar, SenthilVisaga Ambi, Saravanan Sekaran, Uma Maheswari Krishnan, 

The emergence of COVID-19 as a global pandemic: Understanding the epidemiology, 
immune response and potential therapeutic targets of SARS-CoV-2, Biochimie,(2020).

3 Anand Ganapathy A, Alaganandam Kumaran, Lekha G S , Prevention of COVID 19 - 
Siddha perspective, International Journal of Ayurvedic Medicine, Vol 11 (4), 594-615 
,(2020)

 4 Ella Hartenian , Divya Nandakumar, AzraLari, Michael Ly, Jessica M Tucker, Britt A 
Glaunsinger ,The molecular virology of corona viruses , J BiolChem , (2020) . 

5 WHO, Coronavirus disease 2019 (COVID-19) Situation Report – 94, 23rd April (2020)
6 Andrews M.A., Binu Areekal, K.R. Rajesh, Jijith Krishnan, R. Suryakala, Biju 

Krishnan, C.P. Muraly, and P.V. Santhosh ,Department of  First conrmed case of 
COVID-19 infection in India: A case report , Indian J Med Res. (2020) May; 151(5): 
490–492.

7 WHO , https://www.who.int/en/activities/tracking-SARS-CoV-2-variants
8 GOV.UK ,Research and analysis ,Variants: distribution of case data, 9 July (2021) 

https://www.gov.uk/government/publications/covid-19-variants-genomically-
conrmed-case-numbers/variants-distribution-of-case-data-9-july-2021

9 Ewen Callaway, Delta coronavirus variant: scientists brace for impact, Nature | Vol 595 | 
1 July (2021).

10 Pragya D. Yadav et al, An Epidemiological Analysis of SARS-CoV-2 Genomic 
Sequences from Different Regions of India , Viruses (2021), 13, 925. 

11 Ayush, Guidelines for siddha practitioners for Covid 19, https://www.ayush.gov.in/ 
docs/siddha-guidelines.pdf

12 Chitra S.M., P. Mallika N. Anbu,  R Narayanababu A.Sugunabai , R  S. David Paul Raj, 
D. Premnat , An open clinical evaluation of selected siddha regimen in expediting the 
management of COVID-19- a randomized controlled study, Journal of Ayurveda and 
Integrative Medicine ( 2021).

13 Qian-Qian, Mao, Xiao-Yu Xu , Shi-Yu Cao, Ren-You Gan  , Harold Corke , Trust Beta 
And Hua-Bin Li , Bioactive Compounds and Bioactivities of Ginger (Zingiber offcinale 
Roscoe) Foods(2019), 8, 185. 

14 Sodhi T. Ayurveda in Veterinary Medicine .Proceedings of the AHVMA Annual 
Conference. Durham, NC, (2003), 20-23.

 15 Gaber El-Saber Batiha, Amany Magdy Beshbishy, Muhammad Ikram, Zohair S Mulla, 
  Mohamed E Abd El-Hack, Ayman E Taha ,  Abdelazeem M Algammal, Yaser Hosny Ali 

 Elewa, The Pharmacological Activity, Biochemical Properties, and Pharmacokinetics of 
the Major Natural Polyphenolic Flavonoid: Quercetin , Foods,. (2020) ,Mar 
23;9(3):374.

16 Bonam Srinivasa Reddy, Nadendla Rama Rao, Kamini Vijeepallam3 and Vijayapandi 
Pandy, phytochemical, pharmacological and biological proles of Tragia species 
(family: euphorbiaceae),J Tradit Complement Altern Med., (2017) 14 (3): 105-112 .

17 Sandeep Pandey, Gulab Rani Kushwaha, Anamika Singh and Ankita Singh ,Chemical 
composition and medicinal uses of anacyclus pyrethrum,An international journal of 
pharmaceutical sciences ,(2018) 551-560

18 Arjun Patra1, ShiveshJha, P. Narasimha Murthy. www.phcog.net 330 PHCOG REV : 
Review Article Phytochemical and Pharmacological Potential of Hygrophilaspinosa T. 
Anders Vol 3 , Issue 6, 330-341, (2009).

19 Riaz M , Khan O  , Sherkheli MA, Khan MQ and Rashid R Chemical Constituents of 
Terminaliachebula , Review Nat Prod Ind J, Volume: 13( 2) ,(2017).

20 SayeedAhmad, MadhukarGarg, MaksoodAli, MhaveerSingh, MdTanwirAtharand 
ShahidHusainAnsari, A phyto-pharmacological review on Adhatodazeylanica 
Medic.syn.A.vasica(Linn.) Nees, Natura lProduct Radiance,Vol.8(5),(2009),pp.549-

 INDIAN JOURNAL OF APPLIED RESEARCH 57

Volume - 12 | Issue - 07 | July - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar



554.
21 Praveena Bhatt, Gilbert Stanley Joseph, Pradeep Singh Negi and Mandyam 

Chakravarthy Varadaraj , Chemical Composition and Nutraceutical Potential of Indian 
Borage (Plectranthusamboinicus) Stem Extract, Journal of Chemistry (2013), Article ID 
320329.

22 Ravinder Singh, KK Chahal and Nancy Singla , Chemical composition and 
pharmacological activities of Saussurealappa: A review , Journal of Pharmacognosy and 
Phytochemistry(2017); 6(4): 1298-1308 

23 N M Reddy , Rajasekhar Reddy N , Tinosporacordifolia Chemical Constituents and 
Medicinal Properties: A Review ,Scholars Academic Journal of Pharmacy (SAJP) ISSN 
2320-4206 (Online) Sch. Acad. J. Pharm., (2015); 4(8): 364-369.

24 Maria Carmen S. Tan , Glenn G. Oyong , Chien-Chang Shen , Consolacion Y. Ragasa , 
Chemical Constituents of Andrographispaniculata (Burm.f.) Nees , International 
Journal of Pharmacognosy and Phytochemical Research (2016); 8(8); 1398-1402

25 Mukesh Kr. Singh, GauravKhare, Shiv Kr. Iyer, GotmiSharwan and D. K. Tripathi 
,Clerodendrumserratum: A clinical approach , Journal of Applied Pharmaceutical 
Science 02 (02); (2012): 11-15

26 Olivier TeneTcheghebe, Armel Jackson Seukep and Francis NgouafongTatong 
,Ethnomedicinal uses, phytochemical and pharmacological proles, and toxicity of 
SidaacutaBurm. f. : A review article , The Pharma Innovation Journal (2017); 6(6): 01-
06.

27 Mekala P and TR Gopala Krishna Murthy,Phytochemical screening and 
pharmacological update on Kabasura Kudineer Choornam and Nilavembu Kudineer 
Choornam,  Journal of Pharmacognosy and Phytochemistry (2020); 9(3): 1031-1036 .

28 Maria Russo 1 , StefaniaMoccia 1 , Carmela Spagnuolo, Idolo Tedesco, Gian Luigi 
Russo ,Roles of avonoids against coronavirus infection , Chemico-Biological 
Interactions, Volume 328, 1 September (2020), 109211.

29 Deep Bhowmik ,Rajat Nandi1 and Diwakar Kumar, Evaluation of avonoids as 2019-
nCoV cell entry inhibitor through molecular docking and pharmacological 
analysis,Heliyon . 2021 Mar;7(3):e06515. 

30 Jinsung Yang ,Simon J. L. Petitjean, Melanie Koehler , Qingrong Zhang , Andra C. 
Dumitru , Wenzhang Chen, Sylvie Derclaye , Stéphane P. Vincent, Patrice Soumillion& 
David Alsteens, Molecular interaction and inhibition of SARS-CoV-2 binding to the 
ACE2 receptor, nature communications,(2021) 

31 Ali Saeedi-Boroujeni and Mohammad-Reza Mahmoudian-Sani , Anti-inammatory 
potential of Quercetin in COVID-19 treatment , Journal of Inammation,(2021) .

32 Xiaocao Liu, RumaRaghuvanshi, FatmaDuyguCeylan, and Bradley W. Bolling , 
Quercetin and Its Metabolites Inhibit Recombinant Human Angiotensin-Converting 
Enzyme 2 (ACE2) Activity, J Agric Food Chem. (2020) Nov 25; 68(47): 13982–13989.

33 Gary Williamson and AsiminaKerimi , Testing of natural products in clinical trials 
targeting the SARS-CoV-2 (Covid-19) viral spike protein-angiotensin converting 
enzyme-2 (ACE2) interaction , BiochemPharmacol. (2020) : 114123.  

34 ShrutiMishra , AchyutPandey, SiddharthManvat ,Coumarin: An emerging antiviral 
agent ,: www.cell.com/heliyon,2020.

35 Akhilesh Kumar Maurya, Nidhi Mishra , In silico validation of coumarin derivatives as 
potential inhibitors against Main Protease, NSP10/NSP16-Methyltransferase, 
Phosphatase and endoribonuclease of SARS CoV-2 , J Biomol Struct Dyn,(2020) .

36 JitendraSubhashRane ,AroniChatterjee Abhijeet Kumar ,Shashikant Ray Targeting 
SARS-CoV-2 Spike Protein of COVID-19 with Naturally Occurring Phytochemicals: 
An in Silco Study for Drug Development, Biological and Medicinal Chemistry (2020). 

37 Yajing Fang, Weiwei Cao, Mengmeng Xia, Siyi Pan and XiaoyunXu , Study of Structure 
and Permeability Relationship of Flavonoids in Caco-2 Cells , Nutrients (2017), 9, 1301.

58  INDIAN JOURNAL OF APPLIED RESEARCH

Volume - 12 | Issue - 07 | July - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar


