Pharmacology Lecture #24

Date: 6/5/2012

The doctor mentioned everything in the slides, plus some extra notes I’ve written here. So please refer to the sheets while studying the slides.

Antiviral drugs
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Nucleic acid: Either RNA positive or negative sense, or DNA viruses.

** You just need to know the general idea about viral replication.

** Different steps of viral replication are targets of antiviral drugs.

DNA viruses enter the nucleus and use the host’s RNA polymerase for their replication.

RNA viruses, according to different types, either have their own replication machinery which occurs within the cytoplasm, or do not and need to go to the nucleus for replication like the influenza virus.
Release of the virus from the host cell is by budding or cell lysis.
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-Latent infection: after infection, the virus resides in the dorsal root ganglia and reinfects the patient in immunocompromised conditions.

-Herpes simplex is the virus responsible for cold sores.

-Chronic infection: the virus doesn’t exit the body; some patients might not show symptoms though.
**People used to depend on vaccines for the treatment of viral diseases. Antiviral therapy is a new route for viral diseases.

Treatment of Herpes viruses, Varicella Zoster, Cytomegalavirus, Herpes Simplex.
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These drugs are antimetabolites that are either:

· False nucleic acid base like: Idoxuridine, Trifluridine, Edoxudine.

· False deoxyribose sugar like: Acyclovir, Vidarabine, Ganciclover.

So they affect viral replication by being integrated into the nucleoside with an incorrect component. They also inhibit the viral DNA polymerase.
These drugs need to be bioactivated first by attachment of phosphate group with the kinase enzymes.

1. Acyclovir

It should be bioactivated first by 2 enzymes: initial phosphorylation is done by a virally coded thymidine kinase, and the remaining 2 phosphates are attached by the host’s cellular kinase.
There are some side effects associated with the use of the host cells kinases.

A fully phosphorylated Acyclovir inhibits viral DNA polymerase and integrates into the DNA nucleoside causing chain termination.

It’s orally active. It could be taken topically too, for cold sores.
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This is a presentation showing phosphorylation steps of Acyclovir.
Resistance develops by: decreased activity of viral thymidine kinase, or altered DNA polymerase.

Slide (16) shows the mechanism of action of Acyclovir.
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Drug uses:

· Herpes simplex infections such as genital herpes, herpes encephalitis and oral lesions associated with herpes simplex.

· Chicken pox in immunocompromised patients. Chicken pox in healthy patients doesn’t need any treatment and usually subsides on its own. But it is needed in immunocompromised conditions.

Acyclovir is not given IV, there are better more potent drugs used.

2. Ganciclovir

3. Forscarnet

4. Vidarabine
Treatment of respiratory virus infection Influenza A & B, Respiratory Suncytial virus

Attachment inhibitors.

Mechanism of action:
After the virus enters the host cell by endocytosis, viral channel proteins help with the uncoating process. These drugs inhibit uncoating of the virus, so it wont go to the nucleus and replicate.

These drugs are:
1. Amantadine

2. Rimantadine
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These drugs are excreted with the milk and they also cross the placenta, so they should be used with caution in pregnant and nursing women.

Neuroamidinase inhibitors:

They prevent the release of newly synthesized viruses from the host cell. They are mainly used for influenza viruses.

1. Oseltamivir: very popular. It’s used as a treatment and as a prophylactic agent of swine flu.

2. Zanamavir

3. Ribavirin:

It’s an antimetabolite exactly like the ones we talked about before, only this one is used for different viruses.
Antiretroviral drugs
HIV has a specific enzyme called reverse transcriptase. Because it’s an RNA virus, it needs the enzyme to synthesize DNA from its RNA in order to synthesize the proteins needed for its replication and activity.

Drugs that are targeting this virus are:

antagonists of reverse transcriptase enzyme.

1. Azidothymidine

It inhibits the action of RT, and because it’s a thymidine, an analogue to the nucleic acids, it functions as a chain terminator.

It’s activated by the host’s kinase enzyme.

2. Didanosine

It’s similar to Azidothymidine. It’s the second drug that was approved for the treatment of HIV.

3. Non-nucleoside, non-competitive RT inhibitors (abbreviated as NNRTI)

These include Nevirapine, Delavirdine, Efavirenz (Trade names and doses and not to be memorized).

These drugs are very important for pregnant HIV patients. HIV can be transmitted from the mother to fetus especially during delivery. So they are given at delivery or few days before, and 72 hours after the baby is born. It doesn’t completely prevent the disease, but reduces its occurrence by 50%.
HIV protease inhibitors.

HIV protease is a virally encoded enzyme that cleaves different pro-proteins to functionally active proteins needed for different actions of the virus.

HIV protease inhibitors inhibit the cleavage of protease.
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The protease pro-protein cleaves itself in order to get activated. It then cleaves other pro-proteins like polymerase, integrase and GAG. So inhibition of protease cleavage will inhibit the formation of other proteins important for viral function.
New Drugs:

4. Enfuvirtide

It’s similar to the structure of glycoprotein 41, so it inhibits the fusion of viral glycoprotein 41 with host cell.

5. Raltegravir

6. Maraviroc

It blocks interaction between viral chemokine receptor 5 (CCR5) and HIV glycoprotein 120.

7. HAART

Examples are:

-1 type of NNRTI + 2 types of NRTI (nucleoside reverse transcriptase inhibitor)

-1 or 2 types of protein inhibitors + 2 NRTIs
The problem with HAART is compliance. Most patients tend not to take these drugs on time. This result in the development of resistance the drugs.

Good luck everyone (
Aseel Obaid
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