
21552Copyright@ Shabbir Moochhala | Biomed J Sci & Tech Res | BJSTR. MS.ID.004643.

ISSN: 2574 -1241

Ayurvedic Antivirals for Management  
of COVID-19 Patients

      DOI: 10.26717/BJSTR.2020.28.004643

Kadamb Patel1, Bharati Patel2 and Shabbir Moochhala2,3*
1Centre for Molecular Diagnostics, School of Applied Science, Temasek Polytechnic, Singapore
2Department of Surgery, Yong Loo Lin School of Medicine, National University of Singapore, Singapore
3Department of Pharmacology, Yong Loo Lin School of Medicine, National University of Singapore, Singapore

*Corresponding author: Shabbir Moochhala, Department of Pharmacology, Yong Loo Lin School of Medicine, National University 
of Singapore, Singapore

Mini Review

Introduction  
The world is battling a “very intense outbreak” of the 

coronavirus infection (COVID19), and its economic impact on the 
world is more severe than that from SARS in 2003. Coronaviruses are 
enveloped viruses with positive single-stranded RNA genome [1]. 
So far, humans are infected with six known strains of coronaviruses. 
Recently a novel coronavirus (COVID-19) was detected in Wuhan, 
China [2,3]. Similar to highly pathogenic coronaviruses SARS-CoV 
and MERS-CoV, COVID-19 also caused severe respiratory diseases. 
COVID-19 was started by zoonotic transmission likely from bats and 
spread rapidly among humans [4]. At present, there are potential 
drugs which are successful in eradicating SARS-CoV. Currently, 
remdesivir is a most promising antiviral drug for COVID-19, which 
is under clinical development for the treatment of Ebola virus 
infection [5]. 

The coronavirus may take longer to be eradicated here 
compared to the severe acute respiratory syndrome, or SARS, with 
confirmed cases of COVID-19 globally exceeding one million-plus 
and more countries going into lockdown to slow the widespread 
COVID-19 infection. There is a general agreement that the 
prevalent COVID-19 infection will decline with the development 
of herd immunity. That transpires when a large number of people 
in a community develop immunity against a pathogen. There are 
two outcomes: One is immunization. Researchers must develop 
a safe and effective vaccine against the coronavirus, and health 
authorities would have to get it to enough people. The second path 
to herd immunity is grimmer: It can also come about after a large 
portion of a community is infected with a pathogen and develops 
resistance to it that way. 
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COVID-19 pandemic has drawn urgent global attention. Antiviral drugs are available 

for treating symptoms of respiratory viral infections; currently, there is no preventive 
or treatment medicine available. Effective medicine is limited and not reaching masses. 
In the absence of a vaccine, the situation is stretched in developing nations. Even if the 
vaccine is developed there are other correlated issues like the emergence of mutant 
and more virulent strains of the virus, In view of this, complementary and alternative 
medicine offers plenty of preventive and treatment options which can be implemented 
for masses in a short period. Polyherbal formulations using medicinal herbs with 
a wide variety of properties like antiviral, anti-inflammatory, antioxidant and 
immunomodulating can be effectively deployed for management of current COVID-19 
pandemic. Potential clinically tested medicinal herbs with antiviral properties are 
presented with its possible mode of action. Currently, these medicinal herbs are actively 
used, either singly or in combination, for the preventive or treatment of COVID-19 or 
respiratory viral infections.
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The COVID-19 presents several uncertainties, and none of us 
can eliminate our risk of getting infected with COVID-19. The best 
option is to build up immunity against diseases with healthy food 
and sound sleep. The robust immune system is vital for fighting 
COVID -19 infection. Recent studies show improving nutrition 
helps enhance immune function. Significant evidence suggests 
that the immune system declines with age; thus, there will be less 
immune response upon infectious challenge [2,3,6]. Many reports 
are quick to attribute immune senescence to adaptive immunity 
dysfunction [4,7] while dismissing the possibility of altered innate 
immunity. Others indicate the contrary, demonstrating that innate 
cells are also affected in advanced age [8,9]. In the absence of a 
vaccine, the best option is to improve immunity against COVID-19 
by various means like health supplements, medicine, healthy 
nutritious food, and active lifestyle. Nutraceuticals or holistic 
health supplements which can enhance immunity against viruses 
and bacteria are today’s, and future market needs Researchers at 
the Peter Doherty Institute for Infection and Immunity in Australia, 
examined blood samples from a healthy 47-year-old woman. She 
contracted COVID-19 and found that her recovery was due to an 
unexpectedly strong immune response. A scientific article on the 
case was published in Nature Medicine [10]. 

In summary, the paper says the robust immune system does 
help in recovering from COVID-19 infection. Another recent most 
studies on COVID-19 by Neil Ferguson and his colleagues from 
Imperial College London have been trying to figure out the key 
reasons for older people’s greater susceptibility to the virus and, in 
particular, why some mount a more robust immune response than 
others. Research paper summarizes ageing, and declining immunity 
is responsible for COVID-19 infection outcome [11]. Ageing and 
declining immunity could be a significant problem associated 
with COVID-19 infections. Recent data on COVID-19 from China 
showed that comorbidities dramatically raise the risk of dying 
from COVID-19. Chronic illnesses maybe not only a contributor to 
COVID-19 deaths, biological ageing, and declining immunity was 
also responsible for increased deaths among COVID-19 patients 
[12]. In the prevention and treatment of COVID-19, Traditional 
Chinese medicines have received broad acceptance, especially in 
treating cases with mild symptoms [13]. Iwu et al. reported on 
the use of simple medicinal plant crudes for therapeutic purposes, 
known as first-generation plant drugs [14]. Several effective 
medicines were used in their natural state as therapeutic agents 
by populations from all over the world, based on the empirical 
studies of their application. These medicinal plant extracts became 
vital constituents in treating severe diseases caused by several 
pathogens [15].

Infectious diseases account for half of all diseases in developing 
countries, and according to the WHO, 80% of world populations 
depend on traditional medicines (plant extracts) for their treatment 
[16]. Estimated Twenty-five per cent of drugs currently in use is 
plant derived. Over time, massive flora from different environments 

has set new foundations for plant-derived complexes with 
therapeutic applications as antiviral agents [17]. Natural products 
of some plants contain a variety of metabolites. A vital feature of 
some of these metabolites is that they impede virus replication 
without affecting the metabolism of the host, making them ideal 
candidates for the development of useful antiviral drugs with 
limited side effects. In addition to their ability to interfere directly 
with viral replication, these natural plant products may also lead 
to the modification or enhancement of the host immune response 
against viruses; hence, alleviating the symptoms and reducing 
mortality caused by viral infections [18]. Keeping in view the global 
burden of diseases caused by viruses, there is an urgent need to 
develop safe and effective antiviral drugs. Currently, medicinal 
plants and their bioactive metabolites are the focus of interest, 
which may provide desirable treatment strategies for the people of 
developing countries where the majority of the population cannot 
afford expensive western medicine [19].

Medicinal herbs and Traditional wisdom

Traditional medicines (TMs) use natural herbs. Traditional 
Chinese Medicine (TCM), Traditional Korean Medicine (TKM), 
Ayurveda, Kampo and Unani they all employ natural herbal 
products. They have been practised universally for centuries, 
and they have emerged as alternative medicine. They may have 
certain flaws, but they are still a valuable repository of human 
knowledge [20]. Traditional medicine is used since ages its the 
oldest form of health care system in the world and is commonly 
used for preventive, and treatment of physical and mental diseases. 
Various civilizations developed a functional healing process to 
overcome a variety of health and critical diseases. TM is also 
known as complementary and alternative, or ethnic medicine; it 
still plays a crucial role in many countries today for the prevention 
and management of a wide array of diseases [21]. Kampo is the TM 
of Japan. TCM was introduced to Japan from China; TCM has been 
significantly altered and adapted by Japanese practitioners to meet 
their needs and gradually evolved into Kampo. A recent study has 
found that several physicians in Japan are using traditional Kampo 
medicines as preferred medication in their daily practice [22,23].

Unani originated from ancient Greek civilization; it is a holistic 
medical system with a history that can be traced back to 2500 years 
[24]. Unani has attracted significant attention all over the world, 
especially in India, where it has been integrated into the national 
health care system [25]. Ayurveda is the traditional Indian system 
of medicine, has been extensively used since ages and serval 
ayurvedic herbs from the Indian subcontinent have been used for 
preventing and curing human disease [26]. Since ancient times, 
Indian herbs have been used as a treatment and preventive strategy 
for several diseases, including respiratory viral infections. Herbs 
are used in viral respiratory infections to build a robust immune 
system. The universal approach of AYUSH systems of medicine 
focuses on prevention through prophylactic interventions, dietary 
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management, and lifestyle modification for improving the immunity 
[27]. Following are the key clinically tested antiviral Ayurvedic 
medicinal herbs which may be beneficial for the treatment of 
COVID 19

a. Glycyrrhiza glabra. Glycyrrhiza glabra contains 
anethole (“trans”-1- methoxy-4-(prop-1-enyl)benzene) 
and polysaccharides (glycyrrhizin) [28]. The other active 
compounds of glycyrrhiza glabra include Saponins, Triterpine, 
and Glycyrrhizic acid these compounds have the potential 
ability to inhibits respiratory virus replication [29]. Glycrrhizic 
acid stimulates macrophages [30] and hence elevate and 
assist immune stimulation [31]. In vitro study suggests that 
glycyrrhizin inhibits viral adsorption and penetration hence 
showcase anti-SARS-CoV effects [32]. In randomized phase II 
trials, patients with chronic hepatitis reported glycyrrhizin has 
shown to reduce transaminase levels [33]. Several studies have 
demonstrated that glycyrrhizin showed a significant inhibiting 
effect on influenza virus [34]. In Japan, Glycyrrhiza glabra has 
been used for more than two decades a treatment for chronic 
hepatitis [35]. Studies have reported that glycyrrhizin has an 
antiviral effect on coronaviruses, which leads to a possibility to 
explore glycyrrhizin as an experimental drug for the COVID-19 
therapy or it can lead to the development of more effective 
drugs [36]. 

b. Recently Chen et al. reported the host receptor for 
COVID-19 Angiotensin-converting enzyme 2 (ACE2), is the 
same as the host receptor for SARS-CoV, which opens up 
new possibilities to block Angiotensin-converting enzyme 2 
for preventing and inhibiting COVID-19 infection. Molecular 
docking studies using Angiotensin-converting enzyme 2 
predict their capacity to prevent COVID-19 infection [37]; 
thus, it has been proposed that glycyrrhizin is worth further 
investigation for preventing COVID-19 infection 

c. Ocimum sanctum. O. sanctum, also known as Holy 
Basil. The primary chemical constituents of O. sanctum are 
β-caryophyllene Rosmarinic acid, Ursolic acid, Linalool, 
Eugenol, Carvacrol and Oleanolic acid [38]. In last decades 
Ocimum sanctum is extensively investigated, one of the active 
component eugenol has a wide variety of biological activities 
such as antibacterial activity [39], antifungal activity [40] and 
antiviral activity [41].

d. Ghoke (2018) reported that crude extract Ocimum could 
be a promising extract for developing safe and efficacious 
antiviral compound against the H9N2 virus. The protective 
efficacy of Ocimum is credited to serval mechanisms of action, 
for example, specific inhibition of a stage in viral intracellular 
multiplication and non-specific interference with virus-cell 
interactions like masking/blocking the HA glycoprotein [42].

e. Allium sativum, also known as Garlic, belongs to family 
Alliaceae. Garlic is a rich source of flavanols like Isorhamnetin, 

Kaempferol Myricetin, and Quercetin Flavonoids present 
in Allium sativum have a strong inhibitory effect on virus 
multiplication it’s also blocks the synthesis of proteins and 
genetic material in the virus [43-45]. The effectiveness of 
quercetin is associated with the ability of this chemical to 
target cellular processes during virus infection. Studies have 
reported that quercetin plays a crucial role in preventing 
viral entry or blocking proteins required for viral replication. 
Quercetin is known to be effective against viruses like 
influenza type A virus (IAV), Hepatitis viruses and Poliovirus 
[43].Quercetin blocks the entry of the virus in the host cells 
by inhibiting adhesion of viral glycoproteins to host cells [46].

f. Wu et al. (2016) reported the role of quercetin in 
blocking the entry of the virus to host cell by interacting 
with Haemagglutinin protein, which leads to inhibition of 
membrane fusion [47]. Similarly, Yao et al. reported the role 
of quercetin in blocking viral attachment in enterovirus 
infections [48]. In another study, Quercetin 3-O-D-glucoside, a 
derivative of quercetin, has inhibited the entry of Ebola virus 
in the host cell [49]. Allium sativum thus could be proposed as 
a potent antiviral candidate 

g. Cocos nucifera. It has been reported that medium-chain 
fatty acids (MCFA), and their derivatives (e.g., monoglycerides) 
of Cocos nucifera oil have potent antiviral properties [50]. 
The antiviral action is credited to monolaurin (Lauric acid 
monoglyceride), which has the unique ability to solubilize 
the virus outer membrane envelope phospholipids, which 
causes the disintegration of the virus. There are growing 
pieces of evidence which suggest that MCFA obstructs signal 
transduction process of an organism [51], which inhibits virus 
envelop assembly and virion maturation [52].

h. Azadirachta indica, commonly known as neem tree.  
Three bitter compounds which have medicinal values are 
extracted from neem oil are nimbinin, nimbin, and nimbidin, 
respectively [53]. The seeds contain complex secondary 
metabolite azadirachtin all parts of the plant yield β-sitosterol. 
The Azadirachtin, Nimbin, and Nimbidin have potential 
antiviral properties [54]; the exact mode of action is based on 
interference in viral production. Azadirachta indica leaf extract 
pure compound (Azadirachtin) has shown encouraging results 
in inhibiting replication of Dengue virus type 2. Thus, neem 
can be a potential source of antiviral medicine [55].

i. Strobilanthes cusia. Strobilanthes cusia belongs 
to Acanthaceae family, is widely distributed in Taiwan, 
Myanmar, the Himalayan region, India, Bangladesh and 
China. Strobilanthes root and leaf extracts have potential 
antimicrobial, antipyretic, antiviral and anti-inflammatory 
activities [56]. The Strobilanthes roots are used for the 
treatment of common respiratory virus infections, including 
coronavirus [57]. The methanol extract of Strobilanthes roots 
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and leaf contains indigodole A, and indigodole B, tryptanthrin, 
indirubin, betulin and β-sitosterol [58]

j. Several bioactive components from the Strobilanthes 
roots like, 3H-enzoxazolinone, and urantiamide acetate, 
trobilanthes A have exhibited antiviral activity against 
respiratory viruses’ infections [59]. Strobilanthes leaves 
contains chemical components like indigodole A, indigodole 
B (5aR-ethyltryptanthrin), indirubin, β-sitosterol, betulin, 
tryptanthrin (6,12-dihydro-6,12-dioxoindolo-(2,1-b)- 
quinazoline),strobilanthosides A–C, and phenylethanoid 
glycosides. These chemical components possess antitumor, 
anti-inflammatory, and antibacterial activities [60]. 
Specifically, indirubin and its derivatives have been suggested 
as an immunomodulatory and antiviral agent against Influenza 
A virus infection due to their ability to regulate Influenza A 
virus-induced inflammation [61]. Recently Tsai et al. reported 
a potential antiviral mechanism where Strobilanthes cusia 
blocked the viral RNA genome synthesis and induced papain-
like protease activity targeting the HCoV [57].

k. Camellia sinensis or Green Tea. Camellia sinensis is 
particularly rich in catechins and polyphenolic compounds. 
Catechin derivatives with 7–9 carbons have shown prominent 
antiviral activities. These catechin compounds have inhibitory 
actions on all six influenza virus subtypes, including various 
influenza viruses (A/H3N2, A/H1N1and B type), H9N2 and 
H2N2. These compounds vigorously block binding of the 
viruses on red blood cells [62]. The active components of 
Camellia sinensis are various polyphenols like epigallocatechin 
(EGC). epicatechin-3-gallate, epicatechin and epigallocatechin-
3-gallate (EGCG). Camellia sinensis catechins have distinct 
antimutagenic, anticarcinogenic, anti-inflammatory, 
antimicrobial and antioxidative properties which help to build 
strong immunity.  Camellia synesis has viricidal properties due 
to its ability to inhibit flu virus replication [63]. 

Conclusion

COVID-19 pandemic has caused a worldwide threat, even though 
the current situation is relatively under control, the communities 
across the world are not well prepared to handle the outbreak from 
mutated or resistant strains of these viruses. Currently, there is no 
COVID-19 effective and safe vaccine. When available, the vaccine 
would be stockpiled across the world. After the launch of the 
vaccine, there will be a short supply. The emergence of mutant and 
virulent strains will pose additional difficult problems. Providing 
effective treatment to masses in a pandemic situation will be 
challenging for developing and underdeveloped countries. 

Considering the current situation alternative and complementary 
medicine based on traditional herbs offers plenty of options to help 
patients. Medicinal herbs possess various biological activity like 
immune-boosting, anti-inflammatory, antiviral and antioxidative 

properties which can be successfully applied for managing current 
COVID-19 pandemic. Nutrition coupled with medicinal herbs 
provide a possibility to control viral infections. Herbal medicine, 
along with good nutrition, would be useful faster recovery. Many 
novel clinically tested herbal formulation is emerging, for example, 
Lianhuaqingwen (LH), a Chinese patent medicine composed of 
13 herbs, offered alternative treatment for SARS-CoV-2 and other 
viral infections. Currently, many new polyherbal formulations 
are emerging, which are undergoing clinical trials for COVID-19 
infections. Lianhuaqingwen inhibits Influenza viral propagation 
and regulates immune function and performs similar therapeutic 
effectiveness with Oseltamivir in reducing the H1N1 virus infection 
[64-66].

Every culture has a rich knowledge of traditional medicinal 
herbs which are being used since ages. There are several multiherb 
formulations which are used traditionally for the prevention and 
management of the respiratory viral disease. It’s time to take a 
more in-depth look and investigate using scientific technology 
for the potential drug for emerging respiratory viruses. As like all 
traditional medicine, the various combination is readily available, 
which are safe and inexpensive. Traditional medicine can benefit 
a large population of the world, especially in developing and 
underdeveloped countries with limited or late access to vaccines 
and other therapies. Traditional medicine may also exhibit a generic 
efficacy against other viral infections with a similar pathological 
mechanism. The key challenges remain when we test the safety and 
efficacy of the combination of various drugs or traditional medicine 
the way we do it now is we often look at different mode of action 
and how certain drugs or traditional medicine works. 

Can we combine these potential antiviral compounds to leverage 
for coordinated activity against these aggressive pathogens that we 
don’t understand very well? The challenge is that it takes a long 
time and resources to know how to optimally design these potential 
antiviral candidate combinations to get maximum benefits. In the 
future, we can by leveraging different technologies like artificial 
intelligence and digital medicine; we can find optimal combinations 
much more quickly than by using traditional approaches. We may 
be talking about days to maybe just a couple of weeks. When that 
happens instead of trying many different repurposed combinations, 
we can arrive at an answer a lot faster and be able to help patients 
more efficiently. This review illustrates an overview of the potential 
herbs which can be combined to offer holistic solutions to assist in 
handling the current COVID-19 pandemic and also to cope with the 
next pandemic that might appear in the future.
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