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Article Information  ABSTRACT 
Received: 24th March 2020  Antioxidants are substances that can prevent cells from the damage caused by unstable molecules such 

as free radicals. Quercetin, a plant pigment present in many fruits, vegetables, grains, and one of the 

most beneficial antioxidants in the diet and plays an important role in helping the body and prevent free 

radical damage, which is linked to chronic diseases. The antioxidant properties of quercetin may help 

to reduce inflammation, allergy symptoms, blood pressure. A lot of studies have been done and 

experiments have been conducted both in vivo and in vitro and it has been found that in cultured cells 

many respiratory viruses were inhibited by quercetin. At a minimal inhibitory concentration of 0.03 to 

0.5μg/ml in WI-38 or Hela cells, Cytopathic effects produced by echovirus type 7,11,12,19, rhinovirus, 

poliovirus, and coxsackievirus A21 and B1 were inhibited. The plaque formed by DNA and RNA 

viruses such as Herpes Simplex Virus-1, Polio type 1, and parainfluenza types 3 were effectively 

reduced demonstrating its anti-replicative properties. This article reviews effect of quercetin on 

different types of viral infections.  
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INTRODUCTION 
Most of the Plants and it,s parts are used for their flavour, scent, 
and therapeutic uses. It has been proved that the plant extracts 
and their phytoconstituents showed various biological activities 
such as antidiabetic, antihyperlipidemic, free-radical 
scavenging, and anti-inflammatory activities. It has been studied 
that Quercetin has promising antiviral effects in inhibiting 
polymerases, proteases, reverse transcriptas, suppressing DNA 
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gyrase, and binding viral capsid protein. Quercetin (3, 3’, 4’, 5, 
7-pentahydroxyflavone) is one of the most promising 
flavonoids, and it is found in many Chinese herbs, vegetables, 
and fruits, as well as red wine. A number of experiments have 
shown that quercetin may be used as an antiproliferative, 
antioxidative, antibacterial, anticancer, and antiviral agent. It has 
been found that quercetin could protect patients in severe 
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complications associated with the pandemic influenza A (H1N1) 
virus infection [1]. Although, the details of the anti-influenza 
mechanism of Quercetin remain to be elucidated. Chlorogenic 
acid and Quercetin were derived from traditional Chinese 
medicine and tested in molecular docking against influenza A 
virus H1N1 (A/PR/8/34). It has been proved that both the 
compounds showed strong binding abilities (−10.23 and −11.05 
kcal/mol for Quercetin and chlorogenic acid, respectively) with 
Neuraminidases (NA) of this virus which was comparable with 
oseltamivir (−11.24 kcal/mol).  
 
Quercetin possesses great activity against influenza infection in 
the early stages by interacting with the HA2 subunit of influenza 
HA protein and inhibited virus-cell fusion. Quercetin and its 
derivatives may be tested in future clinical trials to enrich the 
drug arsenal against coronavirus infections due to its pleiotropic 
activities and lack of systemic toxicity. A synergistic antiviral 
action may provide an alternative or additional 
therapeutic/preventive option due to overlapping antiviral and 
immunomodulatory properties when quercetin is combined with 
vitamins C and D [2]. 
 
EFFECT OF QUERCETIN IN VIRAL INFECTIONS 
Quercetin causing a 67 percent decrease in viral RNA of the 
Dengue virus which demonstrates the property of quercetin to 
either inhibits the viral polymerases or prevents the entry of the 
virus at an IC50 of 35.7μg/mL [3]. On administering quercetin 
to athletes it was found that upper respiratory tract infections that 
were induced by stress were not observed [4]. 
 
During antiviral treatments, the first choice is to always try to 
stop the entry of the virus into the cell. It has been studied that 
administering quercetin in 0-2 hours of viral entry on MDCK 
cells of H3N2 and H1N1, an in vitro model showed decreased 
cytopathic effect post 48 hours of infection based on the ability 
to bind with hemagglutinin proteins. The effect was found 
maximum when the pretreatment was done using quercetin [5]. 
Via multiple mechanisms in BEAS-2B cells pretreatment with 
10μM quercetin in the in-vitro model inhibited Rhinovirus entry. 
It retard RV endocytosis by misdirecting EEA1 localization and 
minimized 3-4old viral load at 24 h, lowering negative-strand 
RNA and modulating interferon (IFN) and IL- 8 expressions [6]. 
As an antiviral agent quercetin can reduce HIV viral replication 
by inhibiting integrase, protease, and transcriptase enzyme [7]. 
Quercetin has been found to be inhibited Rous-associated virus-

2 (RAV-2-RT) and Maloney murine leukemia virus (MMLV-
RT) non-HIV-RT activity along with avian myeloblastosis 
reverse transcriptase (AMV-RT) by in vitro experiment [8]. Five 
hydroxyl groups on 3, 3′, 4′, 5, and 7 were assumed to be 
responsible for the antiviral effects produced by quercetin when 
compared to luteolin and baicalein where these groups were not 
found [9]. 
 
By in vitro experiments of quercetin against adenoviruses 
(ADV-3−8−11) and herpesviruses (HSV-1, 2), viral replication 
was seen at an early stage in a dose-dependent manner. At 
60mg/L 100 percent inhibition was observed [12-13]. At 10μM 
concentration of 3-methyl quercetin, 1-2 hours post-infection 
showed beneficial effects on embryonic kidney cells inoculated 
with poliovirus which demonstrates the delay in the binding of 
the heat shock elements and heat shock factor required for 
transcription of the stress genes. 
 
EFFECT OF QUERCETIN ON HCV LIFE CYCLE   
Quercetin being a natural flavonoid has shown great activity on 
various steps of the HCV life cycle in Huh-7.5 cells and primary 
human hepatocytes (PHH) infected with HCVcc. It has been 
studied that quercitin mainly decreases the viral genome 
replication along with the production of infectious HCV 
particles and the specific infectivity of the newly produced viral 
particles (by 85% and 92%, Huh7.5 and PHH respectively) [12-
13]. It has been proved that Cell culture media of Huh-7.5 cells 
infected with JFH1 have collected 72 h after treatment with 50 
μM quercetin for quantification of HCV RNA by a viral load 
assay, which provides a short overview of the assembly of 
physical viral particles regardless of whether they are infectious 
or not, and determination of infectivity titers by focus-formation 
assay, which reflects the assembly of infectious viral 
particles. It’s been observed that a decrease of the viral load by 
52.08% ± 22.6% (p = 0.016) within the medium of cells treated 
with quercetin compared to DMSO-treated cells, which can be a 
consequence of the quercetin-induced inhibition of HCV 
genome replication [13].  
 
PROTEASE INHIBITION 
Quercetin was successfully studied and found that it can inhibit 
the protease catalytic activity of the Hepatitis C virus in a dose-
dependent manner. At 1.25 mg/mL 95 percent NS3 inhibition 
was observed. At 72 hours post-infection replication of the virus 
was delayed by 70 percent of the initial rate and along with that 
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blockage in RNA production of the virus was also observed [14]. 
When quercetin is added on the cultured blood peripheral 
mononuclear cells, Interferon-gamma production from the 
helper T-cells is promoted by quercetin [15]. Lytic activity of 
NK cells, the proliferation of lymphocytes, and neutrophil 
chemotaxis were observed in mice during immunonutrition 
studies when they were administered quercetin along with 
polyphenols [16-17]. 
 
EFFECT OF QUERCETIN ON SARS COV-2 
In 1990, the possible antiviral effect of quercetin has been 
investigated on different members of the family of Corona virus; 
the first research came out indicating the possible antiviral 
effects of quercetin against bovine NCDCV and human OC43 
Coronaviruses when it was administered at 60µg/mL. With a 
cytotoxicity concentration of 50% and half maximal inhibitory 
concentration of 0.014 µg/mL in Vero cells, quercetin inhibited 
the replication of PEDV [18]. With a half-maximal inhibitory 
concentration of 73M, Pichia pastoris which contains quercetin 
prohibits 3CL-like protease. With a cytotoxicity concentration 
of 3.32mM and half-effective concentration of 83.4 µM 
coronavirus entry was prohibited by quercetin in the Vero E6 
cells. As described by Ling Yi and colleagues, “quercetin offers 
great potency in the clinical treatment of SARS”. In 2003, SARS 
coronavirus was described as a single-stranded RNA virus [19] 
consisting of 29,700 nucleotides that encodes two glycoproteins 
PP1a and PP1b by using the ribosomes for replication of the 
virus. 3C-like protease upon the synthesis of precursor 
glycoproteins causes a lytic release of replicates [20].  
 
On administration of quercetin, it binds with SARS-CoV 3CL 
protease and inhibits its proteolytic activity with an IC50 of 
42.79 ± 4.95μM [21]. In Vero E6 cells with an EC50 of 83.4μM 
Quercetin can block the entry of SARS Coronavirus producing 
minimal cytotoxicity [22]. Like SARS CoV which infects the 
type -II pneumocytes with the help of receptor angiotensin-
converting enzyme II, SARS CoV-2 which is responsible for the 
current pandemic also infects in a similar manner [23]. The 
hydroxyl group present in the quercetin binds with the same 
binding site to which the SARS CoV-2 virus binds that is the 
Gln189 site. With binding energy of 5.6 kcal/mol to 3CL pro, 
docking studies suggest it bound very well to each target. 
Quercetin binds to ACE2, Spike protein, PLpro, and RdRp 
properly which suggested Quercetin has a good potential to act 
as an antiviral agent against SARS CoV-2 [24]. 

EFFECT OF QUERCITIN IN RESPIRATORY 
INFECTION 
It has been observed that when influenza virus 
A/Udorn/317/72(H3N2) was instilled in the mice intranasally, it 
results in a significant decrease in the pulmonary concentrations 
of catalase, reduced glutathione, and superoxide dismutase [25]. 
The study also showed a decrease in vitamin E levels. All these 
effects were observed on the 5th day after viral instillation. Oral 
administration with quercetin simultaneous with viral 
instillation produced significant increases in the pulmonary 
concentrations of catalase, reduced glutathione, and superoxide 
dismutase. The study concluded that during influenza virus 
infection, there is ‘oxidative stress.’ Because quercetin restored 
the concentrations of many antioxidants, it is proposed that it 
may be useful as a drug to protect the lung from the harmful 
effects of oxygen-derived free radicals released during influenza 
virus infection [25]. 
 
EFFECT OF QUERCETIN IN COMMON COLD 
Quercitin has some promising effects on the common cold such 
as running at the nose and discharge from the nostrils because of 
its well-known antioxidant with antiviral and anti-inflammatory 
properties. 
 
TOXIC SIDE EFFECTS OF QUERCETIN 
Quercetin is reported as a mutagen based on the Ames test; at 
the same time, most in vivo creature contemplates have shown 
that quercetin might be a safe compound without any harmful 
neoplastic infection impacts. Its cost taking note of that in 1999, 
the International Agency for examination on Cancer (IARC) 
express that quercetin might not be recorded as a human 
carcinogen compound [26]. There's no distinct evidence of 
quercetin teratogenic action on embryonic development; in any 
case, in vitro examines suggest that quercetin will adversely 
affect fetal development [27].  
 
In vivo tests have shown that quercetin brought about an 
exceptionally increase in the prevalence of threatening tumors to 
the young offspring of mice lacking DNA repair [28]. An in-
vitro experiment was performed on a four-week rodent showed 
the increased ratio of liver and kidney in rodents weighing 
greater than 314 mg and 157 mg quercetin/kg body weight/day, 
severally. Besides, greater than the dose of 157 mg quercetin/kg 
body weight/day, a prooxidant efficacy was observed [29]. 
Quercetin was once in a while all around endured in human 
clinical examinations.  
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Eminently, the use of quercetin on several days at a dose of 
greater than 1,000 mg/day didn't show any impacts on natural 
liquid electrolytes, kidney, liver function, parameters of blood, 
and hematology. As of now, a high quercetin portion with 
digitalis glycoside is perceived to be the best purpose for 
poisonousness; thus, the utilization of quercetin in digoxin-
treated patients should be confined before extra information on 
appropriate dose levels is possible. Underneath bound 
circumstances, quercetin shows every revolutionary rummaging 
and supportive of oxidant movement [30].  
 
Quercetin shows mutagenicity in vitro inside the Ames test, and 
reports of mutagenicity in the 1970s have semiconductor diode 
to issues concerning its wellbeing [31]. Most in vivo tests have 
shown that quercetin isn't a substance and will be ensuring 
against Geno poisons. Dietary quercetin, round-confronted with 
the main pass digestion inside the digestive system and liver, is 
kind of completely processed, lessening the potential for 
poisonousness. At oral supplemental dosages over 1,000 mg 
each day taken for up to a couple of months, no evidence of 
poisonousness has been discovered; but, information on 
semipermanent security at high portions is missing [31].  
 
CONCLUSION 
On the administration of Quercetin, virus assembly, replication, 
and enzyme activity may be inhibited along with blockage of 
virus entry leading to a strengthened immune system causing 
early production of IFNs, interleukins, T cell maturation, and 
phagocytic activity. Not only for the SARS virus. Quercetin has 
been found very useful for almost various respiratory tract 
infections producing minimal side effects. Quercetin stops the 
viral replication by inhibiting the reverse transcriptase enzyme 
and acting on the polymerase.  
 
Broad-spectrum anti-viral properties are demonstrated by 
Quercetin which has the potential to stop viral infection at 
different levels mainly by stopping the entry of the virus, 
inhibiting the replication of the virus, and assembly of the 
proteins. They also interfere with DNA and RNA polymerases. 
As quercetin is being used as a supplement form it is found 
economical and does not shows severe side effects. Therefore, 
we suggest and recommend the use of Quercetin as a 
Prophylaxis and Treatment for COVID-19 patients and people 
suffering from upper respiratory tract infections. 
 

FINANCIAL ASSISTANCE  
Nil 
 
CONFLICT OF INTEREST  
The authors declare no conflict of interest. 
 
AUTHOR CONTRIBUTION 
Ramen Kalita designed the work, corrected and made necessary 
revisions in the manuscript. Kunal Bhattacharjee collected the 
contents and performed the literature survey.  Amir Ali and 
Satyasish Sandilya contributed to drafting   the   manuscript.   All   
the   authors   framed   the   final   manuscript 
 
REFERENCES  
[1] Uchide N, Toyoda H. Antioxidant therapy as a potential 

approach to severe influenza associated 
complications, 16, 2032–2052 (2011). 

[2] Manuel R, Biancatelli LC, Berrill M. Quercetin and Vitamin 
C: An Experimental, Synergistic Therapy for the Prevention 
and Treatment of SARS-CoV-2 Related Disease (COVID-
19), 11, 1451 (2020). 

[3] Zandi K, Teoh BT, Sam SS, Wong PF, Mustafa MR, 
Abubakar S. Antiviral activity of four types of bioflavonoid 
against dengue virus type-2. Virol J, 8, 560 (2011). 

[4] Nieman DC, Henson DA, Gross SJ, Jenkins DP. Quercetin 
reduces illness but not immune perturbations after intensive 
exercise. Med Sci Sports Exerc, 39, 1561–1569 (2007). 

[5] Wu W, Li R, Li X, He J, Jiang S, Liu S, et al. Quercetin as 
an antiviral agent inhibits Influenza A Virus (IAV) entry. 
Viruses, 8, 6 (2015). 

[6] Ganesan S, Faris AN, Comstock AT, Wang Q. Quercetin 
inhibits rhinovirus replication in vitro and in vivo. Antiviral 
Res, 94, 258–271 (2012). 

[7] Li BW, Zhang FH, Serrao E, Chen H. Design and discovery 
of flavonoid-based HIV-1 integrase inhibitors targeting 
both the active site and the interaction with LEDGF/p75. 
BioorgMed Chem, 22, 3146–3158 (2014). 

[8] Spedding G, Ratty A, Middleton E Jr. Inhibition of reverse 
transcriptases by flavonoids. Antiviral Res, 12, 99 –110 
(1989). 

[9] Ono K, Nakane H. Mechanisms of inhibition of various 
cellular DNA and RNA polymerases by several flavonoids. 
J Biochem, 108, 609–613 (1990). 

[10] Debiaggi M, Tateo F, Pagani L, Luini M. Effects of propolis 
flavonoids on virus infectivity and replication. 
Microbiologica, 13, 207–213 (1990). 



Journal of Applied Pharmaceutical Research 9 (1); 2021: 25 – 29 Kalita et. al  
 

 
  Journal of Applied Pharmaceutical Research (JOAPR)| January – March 2021 | Volume 9 Issue 1 |   29 

[11] Hosokawa N, Hirayoshi K, Nakai A, Hosokawa Y. 
Flavonoids inhibit the expression of heat shock proteins. 
Cell Struct Funct, 15, 393–401(1990).                          

[12] Zhang L, Lin D, Sun X, Curth U, Drosten C, Sauerhering L. 
Crystal structure of SARS-CoV-2 main protease provides a 
basis for design of improved a-ketoamide 
inhibitors.Science, 368, 409–412 (2020). 

[13] Rojas A, Campo JAD, Lemasson M. Effect of Quercetin on 
Hepatitis C Virus Life Cycle: From Viral to Host Targets, 
6, 31777 (2016).  

[14] Bachmetov L, Gal-Tanamy M, Shapira A, Vorobeychik M, 
Giterman-Galam T, Sathiyamoorthy P. Suppression of 
hepatitis C virus by the flavonoid quercetin is mediated by 
inhibition of NS3 protease activity. J Viral Hepat, 19, 81–
88 (2012). 

[15] Nair MP, Kandaswami C, Mahajan S, Chadha KC, Chawda 
R, NairandSchwartz SAH. The flavonoid, quercetin, 
differentially regulates Th-1 (IFNgamma) and Th-2 (IL4) 
cytokine gene expression by normal peripheral blood 
mononuclear cells. Biochim Biophys Acta, 1593, 29–36 
(2002). 

[16] Alvarez P, Alvarado C, Puerto M, Schlumberger A, Jiménez 
L, De la Fuente M. Improvement of leukocyte functions in 
prematurely aging mice after five weeks of diet 
supplementation with polyphenol-rich cereals. Nutrition, 
22, 913–921 (2006). 

[17] Exon JH, Magnuson BA, South EH, Hendrix K. Effect of 
dietary chlorogenic acid on multiple immune functions and 
formation of aberrant crypt foci in rats. J Toxicol Environ 
Health A, 53, 375–384 (1998).   

[18] Choi H-J, Kim J-H, Lee C-H. Antiviral activity of quercetin 
7-rhamnoside against porcine epidemic diarrhea 
virus.Antiviral Res, 81, 77-81 (2009).  

[19] Rota PA, Oberste MS, Monroe SS, Nix WA, Campagnoli 
R, Icenogle JP. Characterization of a novel coronavirus 
associated with severe acute respiratory syndrome. Science, 
300, 1394–1399 (2003). 

[20] Snijder EJ, Bredenbeek PJ, Dobbe JC, Thiel V, Ziebuhr J, 
Poon LLM. Unique and conserved features of genome and 
proteome of SARS coronavirus, an early split-off from the 
coronavirus group 2 lineage.J Mol Biol, 331, 991–1004 
(2003). 

[21] Chen L, Li J, Luo C, Liu H, Xu W, Chen G. Binding 
interaction of quercetin-3-beta-galactoside and its synthetic 
derivatives with SARS-CoV 3CL(pro): structure-activity 

relationship studies reveal salient pharmacophore features. 
Bioorg Med Chem, 14, 8295– 8306 (2006). 

[22] Li Y, Yao J, Han C, Yang J, Chaudhry MT, Wang S, et al. 
Quercetin, inflammation and immunity. Nutrients, 8, 167 
(2016). 

[23] Lu R, Zhao X, Li J, Niu P, Yang B, Wu H. Genomic 
characterisation and epidemiology of 2019 novel 
coronavirus: implications for virus origins and receptor 
binding. Lancet, 395, 565–574 (2020). 

[24] Huang F, Li Y, Leung ELH. A review of therapeutic agents 
and Chinese herbal medicines against SARSCOV-2 
(COVID-19).Pharmacological Research, 158, 104929 
(2020). 

[25] Pankaj Kumar, Madhu Khanna, Vikram Srivastava, Yogesh 
Kumar Tyagi. Effect 258 of quercetin supplementation on 
lung antioxidants after experimental influenza virus 
infection, 31, 449-59 (2005). 

[26] Utesch, D, Feige, K, Dasenbrock, J, Harwood, 
Danielewska-Nikiel, B. Lines, T.C. Evaluation of the 
potential in vivo genotoxicity of quercetin. Mutat. Res, 654, 
38–44 (2008). 

[27] Pérez-Pastén, R.; Martínez-Galero, E. Chamorro-Cevallos, 
G. Quercetin and naringenin reduce abnormal development 
of mouse embryos produced by hydroxyurea. J. Pharm. 
Pharmacol, 62, 1003–1009 (2010). 

[28] Vanhees, K. de Bock, L. Godschalk, R.W. van Schooten, 
F.J.van Waalwijk van Doorn-Khosrovani, S.B.Prenatal. 
Exposure to flavonoids: Implication for cancer risk. 
Toxicol. Sci, 120, 59–67 (2011). 

[29] Azuma, K. Ippoushi, K. Terao, J. Evaluation of tolerable 
levels of dietary quercetin for exerting its antioxidative 
e_ect in high cholesterol-fed rats. Food Chem. Toxicol, 48, 
1117–1122 (2010). 

[30] Bischo, S.C. Quercetin: potentials in the prevention and 
therapy of disease. Curr. Opin. Clin. Nutr. Metab. Care, 11, 
733–740 (2008). 

[31] Harwood, M. Danielewska-Nikiel, B. Borzelleca, J.F. 
Flamm, G.W.Williams, G.M. Lines, T.C. A critical review 
of the data related to the safety of quercetin and lack of 
evidence of in vivo toxicity, including lack of 
genotoxic/carcinogenic properties. Food Chem. Toxicol, 
45, 2179–2205 (2007). 

 
 


	Journal of Applied Pharmaceutical Research
	Volume 9, Issue 1, Year of Publication 2021, Page 25 – 29
	ABSTRACT
	INTRODUCTION
	EFFECT OF QUERCETIN IN VIRAL INFECTIONS
	EFFECT OF QUERCETIN ON HCV LIFE CYCLE
	PROTEASE INHIBITION
	EFFECT OF QUERCETIN ON SARS COV-2
	EFFECT OF QUERCITIN IN RESPIRATORY INFECTION
	EFFECT OF QUERCETIN IN COMMON COLD
	TOXIC SIDE EFFECTS OF QUERCETIN
	CONCLUSION
	FINANCIAL ASSISTANCE
	CONFLICT OF INTEREST
	AUTHOR CONTRIBUTION
	REFERENCES

