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extract the desired bioactive molecules/phytochemicals. �e traditional 
practices in isolation of these bioactive molecules/phytochemicals using 
di�erent separation techniques such as TLC, column chromatography, 
�ash chromatography, HPSCCC, HPLC, FTIR, NMR and MS have 
been extensively exploited to obtain and facilitate the identi�cation 
of the bioactive molecules/phytochemicals. �e ability to identify 
bioactive molecules/phytochemicals from large chemical libraries 
accurately and rapidly has been the ultimate goal in developing high 
throughput screening assays (Figure 2). To �rmly establish the antiviral 
activity and adverse reactions like reactogenecity or toxicity of the 
puri�ed phytomolecules, appropriate in vivo studies (animal models) 
and subsequent clinical trials are necessary. A bioactive �avonoid 
‘Baicalein’ isolated from Chinese medicinal plant Scutellaria baicalensis 
Georgi showed antiviral properties using high-speed counter-current 
chromatography (HSCCC) technique [42-58]. 

Virus attacks the host cells speci�cally through adsorption to 

receptors, penetrating through cell wall where there is uncoating of 
virus, the genetic material liberates out and integrates or episomally 
exists inside the nucleus with genetic material of host cell, interfere with 
their transcription, replication and translation process, respectively, 
assembles there and releases out during h 

https://en.wikipedia.org/wiki/Blister
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Figure 2:  Isolation of antiviral phytochemicals from plants.
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on the surface of the virus envelope and trans-membrane receptors�of 
the cell surface of host cell [64].�Plants preferred as impending sources 
of novel bioactive molecules for development of new antiviral drugs 
[65] o�en on the basis of their ethnomedicinal use. Compounds such 
as Spiroketalenol ether derivatives isolated from rhizome extract of 
Tanacetum vulgare, which function as cell entry inhibitors had been 
reported to block virus entry and also arrest the synthesis of HSV-1 
gC and HSV-2 gG glycoproteins. Samarangenin B cut-o� from roots 
of Limonium sinense exhibited inhibition of HSV-1 � gene expression. 
Artocarpus lakoocha plant with Oxyresveratrol compound was found 
to inhibit early and late phase of viral replication of HSV-1 and HSV-
2, respectively (Figure 3). Pterocarnin A compound inaccessible from 
Pterocarya stenoptera inhibited HSV-2 from binding and penetration 
to the host cells. Hepatitis B (HBV), C (HCV) causes hepatic�infectious 
diseases that a�ects the�liver, out of which around 143 million people 
worldwide are estimated to be infected by Hepatitis C virus [64,66]. �e 
primary route of their transmission through blood transfusions� and 
unsafe medical procedures [67]. Saikosaponin b2 compound from 
Bupleurum koi roots has been reported to inhibit early HCV entry. 
Chalepin and Pseudane IX reported from Ruta angustifolia (Leaves) 
inhibited HCV at the post-entry step, RNA replication and viral protein 
synthesis. LPRP-97543 compound isolated from root part of Liriope 
platyphylla demonstrated to inhibit viral gene expression, replication 
and viral promoter activity by a�ecting the binding activity of NF-�B to 
HBV surface gene CS1 element. �e HIV virion enters�macrophages�and 
CD4+� T cells� by the� adsorption� of� glycoproteins� on their surface 
to receptors on the target cell(s) followed by fusion of the� viral 
envelope�with the cell membrane leading to the release of the HIV capsid 
into the cell.. Entry to the cell begins through interaction of the trimeric 
envelope complex (gp160�spike) to both�CD4�and a chemokine receptor 
(generally either�CCR5�or�CXCR4) present on the host cell surface. �e 
gp160 spike contains binding domains for both CD4 and chemokine 
receptors [68,69]. Considerable advancement has been made on the use 
of natural products of plant origin as anti-HIV agents which could assist 
in the prevention of the disease. Jatrophane esters interfered with viral 
entry by inducing internalization and down regulation of HIV receptors 
(CD4, CXCR4 and CCR5). RSV (Respiratory syncytial virus) has a 
linear negative-sense RNA genome with F and G lipoproteins which are 
the only two that target the cell membrane, and are highly conserved 
among RSV isolates [70]. Tangeretin and Nobiletin (Polymethoxylated 
�avones) isolated from pericarps of Citrus reticulate (Pericarps) a�ected 
the intracellular replication of RSV. Tangeretin down regulated the 
expression of RSV phosphoprotein (P protein).�e reports through 
inhibition of virus-cell fusion in the early stage, and the inhibition 
of cell-cell fusion at the end of replication cycle. Dica�eoylquinic 
acids from Sche�era heptaphylla� inhibited the replication of RSV. 
An inhibitory e�ect of Manassantin B isolated� from the root part of 
Saururus chinensis towards Epstein-Barr virus (EBV) lytic replication 
has been reported. �e �rst step of entry of EBV into the host cell is 
inhibited by the Glycirrhizic acid. EBV infects�B cells�of the immune 
system and�epithelial cells. Once EBV’s initial�lytic�infection is brought 
under control, EBV� latency�persists in the individual’s B cells for the 
rest of the individual’s life [71]. Some of the other examples of antiviral 
compounds with their mode of action have been summarized in Table 2.

Challenges and future avenues

Plants possessing minute amount of invaluable natural compounds 
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Conclusion

Viruses are obligate intracellular parasites that have evolved genetic 
variation, transmission, and replication, and have the ability to persist 
within the host for short or long period of time. By understanding the 
molecular mechanisms of viral invasion and replication in the host 
cell(s), researchers and scientists will get help to design e�ective and 
inexpensive antiviral drugs and target them to their speci�c site. Most 
of the known clinical essential antiviral drugs can speci�cally target 
a single viral enzyme (proteolytic viral enzymes, viral polymerase, 
integrase and reverse transcriptase) during di�erent stages of viral 
replication. For new drug development, the replication inhibitors are 
midst of the top priorities as many virus diseases are yet non-curable. 
Acyclo-guanosine, popularly known as acyclovir is a nucleoside 
analogue that drastically slows down the Herpes virus infection [90,91]. 
Carbohydrate-binding agents might also act as inhibitors binds by 
masking the glycans present on the viral envelope. �is step subsequently 
blocks virus entry and cause some deletions in the envelope glycan 
shield triggering the immune system to act against epitopes of the viral 
envelope. Glycans have been reported to be present on the HIV and 
HCV and o�en play important role in enabling an e�cient entry of the 

virus into permissive target cells [92]. For creative revelation of modern 
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