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Introduction

The entry of viruses into host cells is the first and
most critical step in establishing infection. This
process involves intricate interactions between viral
surface proteins and host cell receptors, often
exploiting cellular machinery to gain access and
initiate replication. As global health continues to
face threats from emerging and re-emerging viral
pathogens—such as SARS-CoV-2, HIV, influenza,
and Ebola—targeting viral entry has become a
strategic focal point for antiviral drug development.
Novel inhibitors that disrupt host-pathogen
interactions offer promising avenues for broad-
spectrum and resistance-resilient therapies [1].

Viral entry typically occurs through one of two
main pathways: direct fusion with the host cell
membrane or endocytosis followed by fusion
within endosomes. The process is mediated by viral
envelope proteins (e.g., spike proteins in
coronaviruses, hemagglutinin in influenza) that
bind to specific host receptors such as ACE2, CD4,
or sialic acid residues. These interactions trigger
conformational changes that facilitate membrane
fusion and genome release [2].

Understanding these molecular mechanisms has
enabled the identification of key targets for
therapeutic intervention—either by blocking viral
proteins or by modulating host receptors and co-
factors. One promising strategy involves targeting
host factors essential for viral entry. Unlike direct-
acting antivirals, host-targeted inhibitors are less
prone to resistance due to viral mutations.
Examples include: Since SARS-CoV-2 uses ACE2
for entry, soluble ACE2 decoys and ACE2-
blocking antibodies have been explored to prevent
viral binding. This serine protease primes the spike
protein for fusion. Drugs like camostat mesylate

inhibit TMPRSS2 and reduce viral infectivity.
Agents such as chlorpromazine and dynasore
interfere with clathrin-mediated endocytosis,
impeding viral uptake [3].

These inhibitors can be repurposed from existing
drugs or developed as novel compounds with
improved specificity and safety profiles. Targeting
viral envelope proteins directly is another effective
approach. Monoclonal antibodies, small molecules,
and peptides can bind to viral proteins and prevent
receptor engagement or fusion. Notable examples
include: Used in COVID-19 treatment, antibodies
like REGN-COV2 and bamlanivimab bind to the
SARS-CoV-2 spike protein, blocking ACE2
interaction. Enfuvirtide, an HIV drug, binds to
gp4l and prevents membrane fusion. Similar
peptides are being developed for other viruses.
Synthetic molecules that mimic host receptors can
act as decoys, trapping viruses before they reach
cells. These inhibitors often require precise
structural knowledge of viral proteins, which is
increasingly accessible through cryo-electron
microscopy and computational modelling [4].

Given the diversity of viral pathogens, broad-
spectrum inhibitors are highly desirable. These
compounds target conserved mechanisms or
structures shared across multiple viruses. Examples
include: Lectins bind to glycosylated viral proteins,
blocking entry. Griffithsin, derived from red algae,
shows activity against HIV, SARS-CoV, and
Ebola. Compounds like LJOO1 target wviral
membranes without affecting host cells, offering
pan-viral activity. Targeting common receptors like
heparan sulfate or integrins can inhibit a range of
viruses. Such inhibitors are particularly valuable in
pandemic preparedness and emerging virus
response. Advances in nanotechnology have
enhanced the delivery and efficacy of entry

Citation: Carl E. Targeting viral entry: Novel inhibitors of host-pathogen interactions. Virol Res J.

2025:9(2):192


https://www.alliedacademies.org/virology-research/

inhibitors. Nanoparticles can be engineered to carry
antiviral agents directly to infection sites, improve
bioavailability, and reduce toxicity. For instance:
Used in mRNA vaccines, they can also deliver
siRNA or small molecules that silence host entry
factors. These decoys can bind and neutralize
viruses in circulation. Ligand-functionalized
nanoparticles can home in on infected tissues,
increasing therapeutic precision. These innovations
bridge the gap between molecular discovery and
clinical application. While entry inhibitors offer
potent antiviral effects, viruses can evolve escape
mutations. However, host-targeted therapies exert
less selective pressure on viral genomes, reducing
the likelihood of resistance. Combination
therapies—pairing entry inhibitors with replication
blockers or immune modulators—can further
mitigate resistance and enhance efficacy [5].

Conclusion

Targeting viral entry is a powerful strategy in the
fight against infectious diseases. By disrupting the
initial contact between virus and host, novel
inhibitors can prevent infection at its earliest stage.
Monitoring viral evolution through genomic
surveillance is essential to adapt inhibitors and
maintain therapeutic relevance. Investigated for
COVID-19 treatment due to TMPRSS2 inhibition.
Approved for HIV, demonstrating long-term
efficacy. Advances in molecular biology, synthetic
chemistry, and drug delivery are driving the
development of safe, effective, and versatile entry
inhibitors. As we confront evolving viral threats,

these innovations will be critical in safeguarding
public  health and achieving therapeutic
breakthroughs.
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