Antiviral Drugs I
Influenza A and B antiviral drugs
--Amantadine

--Rimantadine
These drugs have early effects and late effects:


1.  Early effect is to inhibit the viral envelope ion channel M2.  M2 mediates 


acidification of the virion which causes uncoating of the genome.  


So these drugs inhibit viral uncoating.


2.  Late effect is to decrease pH in the Golgi, which prematurely conformationally 


alters HA protein.  This inhibits release of virions from the cell.
Amantadine causes CNS toxicity.  Rimantadine cannot cross blood-brain barrier, so it has 
little toxicity.
Resistance occurs rapidly.  Resistance to one drug provides resistance to the other.
--Zanamivir
--Oseltamivir
These drugs both inhibit viral NA, which normally cleaves sialic acid from cellular HA 
receptors and which is required for infectivity.  Zanamivir is an analogue of sialic 
acid with stronger binding affinity at the active site.  Oseltamivir has increasing 
binding affinity for a different, hydrophobic pocket of NA.
**Because they act at different sites on the NA protein, resistance to one drug do not confer 
resistance against the other.
Hep B antiviral drugs (remember that HBV has dsDNA but requires reverse transcriptase)
--Alpha-Interferon  

This is a potent inhibitor of HBV and is used to treat chronic active infections.  It 
activates an “interferon-specific response element” which basically activates host 
antiviral response.  This response interferes with penetration, uncoating, RNA 
transcription, virus assembly and release.
Major toxicity is severe flu-like symptoms that limit patients’ ability to tolerate α-interferon.
--Lamivudine
This is a nucleoside analogue that inhibits reverse transcriptase (so it’s effective in HBV and 
HIV).  It actually inhibits the DNA-polymerase function of reverse transcriptase.

Lamivudine is often combined with AZT in AIDS treatment.  Both are nucleoside 
analogs that inhibit reverse transcriptase.
Herpes antiviral drugs
--Acyclovir
--Valcyclovir (a prodrug of Acyclovir that has better bioavailability)
This is an analog of guanosine which is phosphorylated by viral thymidine kinase.  This 
causes accumulation in the infected cell, where Acyclovir competitively inhibits 
viral DNA polymerase.  If incorporated into DNA it causes chain termination.
Resistance commonly occurs by mutation of the viral thymidine kinase.  Acyclovir is 
good against Herpes simplex and Herpes zoster, but not CMV.
--Gancyclovir
Like Acyclovir, Gancyclovir is an analog of guanosine, but it is good at killing CMV.  
Gancyclovir is also phosphorylated by a viral thymidine kinase.  It then potently 
inhibits viral DNA polymerase.  Interestingly, Acyclovir inhibits CMV’s DNA 
polymerase better than Gancyclovir, but Gancyclovir accumulates much better 
than Acyclovir in CMV-infected cells.
Also like Acyclovir, resistance occurs but mutations in the thymidine kinase.
Major toxicity is inhibition of bone marrow progenitor cells.
--Foscarnet
This is an analog of pyrophosphate (a non-nucleoside replication inhibitor).  It inhibits 
DNA polymerase and inhibits chain elongation.  Viral DNA polymerase is much 
more susceptible than host DNA polymerase.
Foscarnet is effective against all Herpes viruses and HIV.

Major toxicity is accumulation in bone, and nephrotoxicity.

Resistance occurs by muations in the viral DNA polymerase (this is a different mechanism 
than for Acyclovir and Gancyclovir).
