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Abstract
A novel COVID-19 is β-corona virus responsible for the SARS-COV-2 pandemic. WHO listed COVID-19 as a potential 
universal threat due to high basic reproduction number, lack of scientifically approved drugs, high mortality and vaccines 
for SARS-COV-2. Hence, many scientists are racing on the investigation of antiviral drug for COVID-19. Several methods 
and drugs such as chloroquine, hydroxy chloroquine, favipiravir, remdesivir, arbidol, Lopinavir/ Ritonavir, Remdisivir, 
Ribavirin, Sofosbuvir, and several medicinal plants are currently under clinical trials to screen their safety and efficiency 
in the treatment against COVID-19. Some interesting results have been successfully achieved so far. Present article 
summarizes the potential efficacy of anti-COVID-19 agents. The information reported in this article provides a strong 
platform to intellectual groundwork for future development of antiviral agents and vaccines. 
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Introduction
Two thousand nineteen is the era of coronavirus. The 

micro-organism which made the whole world to be blocked. 
The mankind is fighting against the smallest enemy, the 
micro-organisms every time. But, the things become more 
crucial when these micro-organisms cause of disease by 
means of air, touch and social contact of the population, 
which may not be under the control of civilian. Micro-
organisms are the living organisms which could be able to 
observe through a microscope. But the viruses are smaller 
than the micro-organisms, so called as microbes, and are 
not alive in the air until it gets the host for replication [1-
3]. Smallest of all the microbes are the viruses. These are 
unique because, until they enter into the other living cell, 
they do not multiply. These viruses made up of small bits of 
genetically active codes of DNA or RNA, embedded in the 
protective covering of proteins, called as Capsid. Further, 
these Capsids are covered by envelops, a spiky coatings. 
Viruses are existed only to multiply, when they attach to the 
host cell, and get replicated with its own genetic material, 
after this virus leaves the host cell by Lysis or by budding 
mechanisms [4-8]. Different types of viral infections are 
shown in the following (Table 1). 

The above viral diseases are classified as food borne, 
neurological infections, cutaneous infections, hemorrhagic 
infections, respiratory infections ,sexually transmitted and 
some other infections. Out of which, air, touch, sneeze 
borne respiratory infections are highly dangerous. Severity 
leads to the death of the living organism. Genetic material 
inside their shell is needed for their reproduction at host 
sites. With the help of medication, it is very difficult to 
fight against these viruses. Our immune system is to be 
disciplined by vaccinations of immunity boosting food 
items, so that we can protect our body avoiding infections 
[9-13]. Some viruses may help the host cells to fight against 
the other infections. Also being genetic materials itself, they 
are also used by biomedical researchers to insert genes in 
the cells. Century's greatest outbreak is of Covid -19. The 
novel Coronavirus Disease (COVID-19) emerged in Wuhan, 
China during December-2019 and then rapidly spread 
worldwide. This virus spreads worldwide undiagnosed 
easily, transmitted uncontrollably. Transmission of these 
viruses is possibly by contamination of objects and by 
coughing and sneezing. These diseases heal by itself and 
some common medications preferred are pain relievers, 
cough suppressants. Most of the respiratory diseases are 
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Table 1: List of viruses and its adverse effects. 

Sl.no Virus name Genetic material Disease symptoms and Infection sites
1. West Nile virus RNA Inflammation of Brain and spinal cord

2. Enterovirus Single positive-strand
genomic RNA

Viral meningitis

3. Epstein-Barr virus Enveloped DNA virus Saliva, leading fever, fatigue, swollen 
lymph nodes, and an enlarged spleen.

4. Human papillomavirus (HPV) Non-enveloped deoxyribonucleic 
acid (DNA) virus

Cervical Cancer, women sexual organ

5. Hepatitis B Double-stranded DNA Inflammation in the liver
6. Herpes simplex virus-2

(HSV-2)
large, double-stranded, linear 

DNA
Genital herpes

7. Human immunodeficiency virus 
(HIV)

Two molecules of single straned 
RNA

sexually-transmitted infection

8. Hepatitis A Single stranded RNA Liver infection causing Nausea, Diarrhoea

9. Norovirus Single strand of RNA gastrointestinal illness
10. Rotavirus Double-stranded RNA segments Liver infection -watery diarrhea

11. Molluscum contagiosum DNA virus that replicates
in the cytoplasm

Flesh-colored bumps on the skin

12. Herpes simplex virus-1
(HSV-1)

DNA Virus Cold sores. Or genital herpes

13. Varicella-zoster virus (VZV) Single-stranded DNA Itchy, oozing blisters on the skin

14. Rhinovirus RNA Virus Common cold,head ache
15. Seasonal influenza single stranded RNA Body aches and severe  flu
16. Respiratory Syncytial Virus 

(RSV)
enveloped, non segmented 
negative-strand RNA virus

Infection at both upper and lower 
respiratory Infections

17. Adenovirus infection Double stranded DNA Respiratory infections
18. Parainfluenza virus infection Single-stranded RNA Respiratory illness

19. Severe acute respiratory 
syndrome (SARS)

RNA virus Dry cough,fever -respiratory illness

20. Corona Virus RNA Virus Respiratory tract ,fever

21. Dengue virus single stranded RNA Dengue fever
22. Polio virus RNA Polio
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from virus containing RNA genetic core, contains ribonucleic 
acid. This intern enclosed in the protein coating, called 
Capsid. Enveloping cover to Capsid is a glycoprotein, which 
helps to enter into the host cell by attaching through this 
[14-20]. In this regard, this review article summarizes latest 
developments and future considerations to treat against 
COVID-19. The steps followed in this review article are 
shown in Figure 1. 

Figure 1: Steps followed in this review article.

Treatment Of Covid-19
Author Talluri Sekhar [21] discussed the potential drugs 

to deactivate COVID-19. From Research Collaboratory for 
Structural Bioinformatics Protein Data Bank (RCSB PDB), 
the molecular structure of target protein COVID-19 Mpro 
was obtained [22]. The chemical structures of agreed drugs 
were collected from SuperDRUG2 database and converted 
into mol2 format. Docking studies performed by using 

Table 2: Binding energies of approved drugs in kcal/mol [21].

Approved 
antiviral drugs

Vina SMINA SMINA SMINA SMINA

6lu7 (2.16)
Complex with

N3

6lu7 (2.16)
Complex with

N3

6lu7 (2.16)
Complex with

N3

5r82 (1.31)
Complex with

RZS

6yb7 (1.25)
Apo

Rigid Flex 41,145 Flex 49,189 Flex 49,189 Flex 49,189

Digitoxin -9.2 -10.2 -10.4 -9.3 -9.5

Digoxin -9.2 -10.2 -10.0 -9.5 -9.6

Saquinavir -9.3 -9.2 -8.9 -9.2 -8.3

Beclabuvir -10.4 -10.0 -10.5 -8.5 -8.1

freely available SMINA and Autodock Vina tools. The virtual 
results show that, Digitoxin, Digoxin, and cardiac glycosides 
are main inhibitors for protease of COVID-19. The person 
with cardiovascular disorder risk from the SARS-CoV-2. 
Hence, Digoxin drug may employ to evaluate the potential 
use of cardiac glycosides for control of COVID-19. Further, 
Beclabuvir and Saquinavir are identified as new protease 
inhibitor species for COVID-19. The binding energies (kcal/
mol) of agreed drugs were shown in Table 2. 

Where, N3 or RZS= ligands. 

B. Cao et al. [23] reported the influence of Lopinavir–
Ritonavir drug in 99 hospitalized COVID-19 patients. Out of 
199 patients, 100 were assigned to standard-care group and 
remaining 99 to the lopinavir–ritonavir group. Mortality in 
the lopinavir–ritonavir and standard-care is similar at 28 days 
(19.2 % vs.25 %; difference, -5.8 % point; 95 % confidence 
interval, -17.3 to 5.7). Gastrointestinal negative events 
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were more frequent lopinavir–ritonavir group and severe 
negative events more common in standard-care group. The 
treatment through Lopinavir–ritonavir was stopped early in 
thirteen patients due to adverse events. No positive effects 
were screened from lopinavir– ritonavir beyond standard 
care. Future clinical trials in COVID-19 patients may help to 
confirm the opportunity of treatment benefit. 

The use Baricitinib for treating SARS-CoV-2 is also 
reported in the literature. The impending for combination 
therapy with this drug is very high due to low plasma 
protein binding capacity and minimal interaction with drug 
transporters and CYP enzymes. In addition, there is the 
possible potential for combining this drug with remdesivir, 
ritonavir, and lopinavir (direct acting antivirals) is currently 
employed in SARS-CoV-2 outbreak. Because, it has less 
interaction with CYP enzymes. Combination of this drug 
with direct acting antivirals may reduce the viral replication, 
aberrant host inflammatory response and viral infectivity 
[24]. 

Table 3: Effects of organic compounds against coronaviruses. 

Compound Targeted
virus

System used for antiviral 
activity screening

Antiviral effect Ref.

Chloroquine SARS-CoV Vero(African green
Monkey kidney) E6 cells

EC50 = 8.8 ± 1.2 µM [26]

Chloroquine Vero E6 cells EC50 = 4.4 ± 1.0 µM [27]
Chloroquine, 
chloroquine

monophosphate,
chloroquine
diphosphate

SARS-CoV
(four

strains)

Vero 76 cells Chloroquine: EC50= 1–4 µM
Chloroquine monophosphate: 

EC50 = 4–6 µM
Chloroquine diphosphate: EC50 

= 3–4 µM

[28]

Chloroquine,
hydroxychloroquine

SARS-CoV
Feline coronavirus

Vero cells
Crandell–

Reese feline
kidney

(CRFK) cells

Chloroquine: EC50 = 6.5 ± 3.2 µM
Hydroxychloroquine : EC50 = 34 

± 5 µM
Feline coronavirus

Crandell–Reese feline kidney 
(CRFK) cells

Chloroquine: EC50 > 0.8 µM
Hydroxychloroquine : EC50 = 28 

± 27 µM

[29]

Chloroquine HCoV-229E Human
epithelial lung

cells (L132

Chloroquine at  concentrations of 
10 µM and 25 µM inhibited HCoV- 

229E release into the culture 
supernatant

[30]

Literature study also shows that, use of Chloroquine 
and hydroxychloroquine are the available weapons against 
COVID-19. The activity of hydroxychloroquine on virus is 
almost same as that of chloroquine because of mechanism 
action of Chloroquine and hydroxychloroquine is identical. 
Previously these compounds show good inhibition results 
against SARS-CoV. The adverse effect hydroxychloroquine is 
less compared to Chloroquine. Hence, hydroxychloroquine 
is the first choice to deactivate COVID-19. For optical 
treatment, it needs to manage loading dose followed by a 
maintenance dose. The important results chloroquine and 
hydroxychloroquine on corona virus is shown in Table 3 [25-
34]. In this table, CCID50= 50% cell culture infectious dose, 
EC50= 50% effective concentration (mean ± S.D.), GFP= 
green fluorescent protein, HCoV= human coronavirus. and 
S.D= standard deviation.

The antiviral drug IFN-α can be included in the treatment 
of novel coronavirus at a dose of 5 million U for adults, two 
times per day through a method of vapor inhalation. The 
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Chloroquine HCoVOC43 HRT-18 cells
Newborn C57BL/6
mice; chloroquine

administration
transplacentally and via 

maternal milk

EC50 = 0.306 ± 0.0091 µM
100%, 93%, 33% and 0% 
survival rate of pups when 

mother mice were treated per 
day with 15, 5, 1 and 0 mg/kg 

body weight, respectively.

[31]

Chloroquine Feline
infectious
peritonitis

virus
(FIPV)

Felis catus
whole fetus-4

cells

FIPV replication was inhibited in 
a chloroquine

Concentrationdependent manner

[32]

Chloroquine SARS-CoV
MERS-CoV

HCoV- 229E-GFP
(GFPexpressing 

recombinant HCoV-
229E)

Vero E6 cells
Huh7 cells

(human liver
cell line)

Huh7 cells
(human liver

cell line)

EC50 = 4.1 ± 1.0 µM
MERS-CoV Huh7 cells (human 

liver cell line)
EC50 = 3.0 ± 1.1 µM
EC50 = 3.3 ± 1.2 µM

[33]

Chloroquine SARS-CoV-
2

Vero E6 cells EC50 = 1.13 µM [34]

two drugs lopinavir/ritonavir can be used at a dose of 400 
mg/100 mg, two times per day. Ribavirin drug should be 
administered by intravenous infusion method at a dose of 
500 mg combined with lopinavir/ritonavir or IFN-α. Further, 
Chloroquine phosphate, chloroquine and Arbidol are 
administrated at a dose of 300 mg, 500 mg and 200 mg for 
adults respectively. The precise method for administration 
of lopinavir/ritonavir, Chloroquine, Chloroquine phosphate, 
and Arbidol is oral. The duration of treatment should not 
exceed more than ten days. The safety and efficiency of these 
species in treatment against COVID-19 need to be verified 
for further preclinical and clinical studies (trials) [35]. Latest 
study shows that, COVID-19 recovered patients have high 
neutralizing antibody could provide an important source of 
convalescent plasma. Previously, patients recovered from 
various infections can be successfully used to inhibit H1N1 
influenza, Ebola, middle East respiratory syndrome, and 
SARS-CoV-1. The convalescent plasma greatly hinders the 
viremia. Hence, studying the response of antibody during 
COVID-19 infection provides strong support for the use of 
convalescent plasma therapy [36]. 

The author Elfiky [37] reported the potential property 
of Remdesivir, Ribavirin, IDX-184, and Sofosbuvir against the 
COVID-19 through computational approach. These drugs 
can be employed against new strain of COV’s as nucleotide 
inhibitors. GTP derivatives can also be used as efficacy 
inhibitors against novel coronavirus. Tocilizumab greatly 

suppress the activation role of COVID-19 and enhance 
clinical symptoms. The results show that, CT opacity changes, 
hypoxygenmia, and symptoms were significantly enhanced 
after treatment with this drug in COVID-19 patients without 
any adverse reactions. Further, the results presented in the 
Figure 2 and Table 4 supports the new therapeutic strategy 
for novel coronavirus disease [38].

The carboxyl and amino groups are the main functional 
groups in the COVID-19, which causes severe infection to 
human cells. The hydroxyl plays vital role in the deactivation 
of COVID-19. The synthetic species have adverse effects 
on human species, hence plant ingredients gains interest. 
The licorice contains rich sources of green chemicals such 
as isoliquiritin, glycyrrhetic acid, glycyrrhizin, and liquiritin, 
which reduces the effect of virus on living creatures through 
esterification process. The nano membrane produced from 
licorice has antiviral property. Further, the hydroxyl groups 
of plant extract species can be employed to enhance 
the immunity power of human is under process. The 
other extract species such as ginseng, ginger, astragalus, 
sambucus, and garlic can show antiviral characteristics 
against COVID-19 [39]. 

Some medicinal species such Psorothamnus arborescens, 
Myrica cerifera, Hyptis atrorubens Poit, Phaseolus vulgaris, 
Phyllanthus emblica, Fraxinus sieboldiana, Camellia 
sinensis and Amaranthus tricolor as efficacy anti-COVID-19 
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Figure 2: Chest CT before and after Tocilizumab [38].
Table 4:  Laboratory test results [38].

Before the tocilizumab After the tocilizumab

White-cell count, ×109/L 6.30 ± 2.77 5.25 ± 2.11

Lymphocyte percentage, % 15.52 ± 8.89 22.62 ± 13.48

C-reactive protein, mg/L 75.06 ± 66.80 2.72 ± 3.60

Procalcitonin, ng/ml 0.33 ± 0.78 0.12 ± 0.15

Table 5: Important plant extract species screened against COVID-19 3CL pro  receptor with    docking score and residues.
Phytochemical

Name
Plant source Docking

Score
Binding
affinity

(kcal/mol)
5,7,3',4'- Tetrahydroxy-2'-(3,3-

dimethylallyl) isoflavone Psorothamnus arborescens
-

16.35 -29.57
Myricitrin Myrica cerifera -15.64 -22.13

Methyl rosmarinate Hyptis atrorubens Poit -15.44 -20.62
3,5,7,3',4',5'- hexahydroxy flavanone-

3-Obeta Dglucopyranoside Phaseolus vulgaris
-14.42 -19.10

(2S)- Eriodictyol 7- O-(6''Ogalloyl)-
beta-Dglucopyranoside

Phyllanthus emblica

-14.41 -19.47

CalceolariosideB Fraxinus sieboldiana -14.36 -19.87
Myricetin 3-Obeta-
Dglucopyranoside Camellia sinensis

-13.70 -18.42

Amaranthin Amaranthus tricolor -12.67 -18.14
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candidates to inhibit novel corona virus. The molecules 
which are in lead for drug development and optimization to 
combat novel COVID-19 is shown in Table 5 [40]. 

The binding energies of some medicinal compound 
species such as allicin, gingerol, zingerol, epicatechin-gallate, 
catechin, curcumin, oleuropein, apigenin-7-glucoside, 
naringenin, demethoxycurcumin, luteolin-7-glucoside, 
quercetin, , kaempferol, , lopinavir, and nelfinavir, are -4.03, 
-5.38, -5.40, -6.67, -7.24, , -7.05, , -7.31, -7.83, -7.89, -7.99, 
-8.17, -8.47, -8.58, -9.41, -10.72, and -8.37 respectively. 
The compounds epicatechin-gallate, catechin, curcumin, , 
oleuropein, , apigenin-7-glucoside, demethoxycurcumin, 
and luteolin-7-glucoside compounds act as efficacy anti-
COVID-19 agents. Additional research is required to find out 
their potential anti-viral use [41]. 

Future Considerations
In addition to synthetic drug identification and 

exploration of natural medicine against novel virus is also 
important. Ayurveda is the ancient Indian rich culture of 
lifestyle, which was followed by each and every one of that 
era. Now a days we are following these as our medication 
routes of keeping health and body in balance. Word 
“AYUSH”means “life ” and “ VEDA ” means “Science”,this is 
the science of life which focuses on the healthier lifestyle. 
Diseases begin with an imbalance of consciousness in a 
leading life. Preventive and therapeutic approaches are 
fundamentals of Ayurvedic treatment .Because of climatic 
,age - birth issues ,genetic imbalances largely define the 
emotions of persons. Stress is the main cause of illness. 
Maintaining balance among five basic elements of human 
body, namely, earth, water, fire, air, vacuum, and we achieve 
proper health. Anybody can increase body’s own capacity 
to enhance immunity system for fighting against viruses and 
allergens which can attack the body through respiration. 
Amongst God’s gifts to mankind, immunity power to 
human body, amazing. It restores itself for many day today 
infections, according to food we take, thus our immunity 
depends on the food we eat. Indian history got rich sources 
of food items to boost the immunity. The phytochemical 
present in the herbal food extracts helps in achieving it.

 Every house’s kichen of the India had these food items 
and they aware of their uses seasonally.Some of them are 
Cumin, Honey, Ginger, Garlic, Cardmom, pepper, Turmeric, 
and Coriander. Another amazing health benefits are 
expected from Herbs. Since hundred years herbal therapy 
has been adopted for good health and assists the immunity 
system of the body. Around the world these medicinal 
plants focuses on herbal remedies for diseses. As said by 
the researchers amongst 4000 plant species, 30000 species 

were identified with alkaloids. Recently, scientific researches 
confirmed the treatments of various viral diseases and also 
a mechanism for their theraupetic actions,for plants like 
,Boerhavia diffusa, Eclipta alba and Phyllanthus amarus. 
These plant extracts have greater capacity to cure many 
virus diseases. Some plant like, A. indica, Curcuma longa, 
Punica granatum, O. sanctum, and Carica papaya; also 
have greater potential for fighting against viral disorders. 
Phytosueticals of extracts of plant species like,Sambucus 
nigra and Caesalpinia pulcherrima, shows specific antiviral 
activities proven scientifically [42-51].

Conclusion 
In this paper, we gave an overview of latest advancements 

in the treatment against COVID-19 disease. This novel virus 
spread through close personal contact and respiratory 
droplets. The currently available and efficiency of some 
synthetic and natural antiviral drugs are discussed in this 
review article. Future considerations for the development 
of effective antiviral drug is also reported in this paper. The 
efficiency of potent antiviral agents needs to be additional 
validated by current clinical trials. 
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