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INTRODUCTION 

  

Following up on the impressive results of  10 & 22 ppm on the HBV Reverse 

Transcriptase and HBV  DNA polymerase it was thought worthwhile to test these 

solutions on HIV too. 

 

Most of the anti retro viral drugs that target HIV replication have the problem of 

cytoxicity as well as rapid resistance development.  This leads one to search for safer 

and effective anti retroviral drugs. 

 

With the above in mind it was decided to see if  solution has antiretrovial 

activity by carrying out  

 

1.  Infectivity Inhibition assay 

2.  P24  linked Immonosorbent assay 

3.  Reverse Transcriptase Inhibition Assay. 

 

 
 

 

 

 

 

 

 

 

 



 

 

HIV VIRUS 

 

 

 

 

 

 

 



 

 

LIFE CYCLE OF HIV  

HIV begins its infection of a susceptible host cell by binding to the CD4 receptor 

on the host cell. CD4 is present on the surface of many lymphocytes, which are a 

critical part of the body's immune system. Recent evidence indicates that a 

coreceptor is needed for HIV to enter the cell. This recognition of HIV 

coreceptors and progress in understanding how HIV fuses with the cell has 

opened up new possibilities for antiviral drugs. A number of new agents are 

being designed to prevent infection by blocking fusion of HIV with its host cell.  

Following fusion of the virus with the host cell, HIV enters the cell. The genetic 

material of the virus, which is RNA, is released and undergoes reverse 

transcription into DNA. An enzyme in HIV called reverse transcriptase is 

necessary to catalyze this conversion of viral RNA into DNA. Inhibitors of reverse 

transcriptase, such as AZT, were the first anti-HIV medications, and are still a 

critical part of treating patients who have HIV. Reverse transcriptase inhibitors 

are divided into two classes-nucleoside analogues and non-nucleoside reverse 

transcriptase inhibitors-based on their structure and how they inhibit reverse 

transcriptase.  

Once the genetic material of HIV has been changed into DNA, this viral DNA 

enters the host cell nucleus where it can be integrated into the genetic material of 

the cell. The enzyme integrase catalyzes this process, and inhibitors of integrase 

are under study as a new way to block HIV replication. Once the viral DNA is 

integrated into the genetic material of the host, it is possible that HIV may 

persist in a latent state for many years. This ability of HIV to persist in certain 

latently infected cells is the major barrier to eradication or cure of HIV. For this 

reason, based on our current knowledge, patients must remain on anti-viral 

therapy for life.  

Activation of the host cells results in the transcription of viral DNA into 

messenger RNA (mRNA), which is then translated into viral proteins. The new 

viral RNA forms the genetic material of the next generation of viruses. The viral 

RNA and viral proteins assemble at the cell membrane into a new virus. Amongst 

the viral proteins is HIV protease, which is required to process other HIV 



 

 

proteins into their functional forms. Protease inhibitors, one of the most potent 

types of anti-viral medications, act by blocking this critical maturation step. 

Following assembly at the cell surface, the virus then buds forth from the cell and 

is released to infect another cell.  

Unless the HIV lifecycle is interrupted by treatment, the virus infection spreads 

throughout the body and results in the destruction of the body's immune system. 

With current anti-viral medications, such as reverse transcriptase inhibitors and 

protease inhibitors, HIV infection can be contained. However, a great deal more 

must be achieved before AIDS epidemic is brought under control. One important 

immediate goal is to design new, more potent medications that are easier to take 

and have fewer side effects. However, the ultimate challenges are to use our 

understanding of the HIV lifecycle to develop medications that will eradicate 

HIV from people who are already infected and to create a vaccine that will 

prevent new infections in the future. 

 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

INFECTIVITY INHIBITION ASSAY ( KARN 1995 ) 
 
 

 

Results  

 

There was no decrease in p24 antigen antigen formation whichwas similar to the 

PBS control indicating that the  solution was not capable of reducing 

infection. 

Similarly Synctia (multinucleated giant cells) were seen in all 3 samples 

indicating infectivity was not curtailed by . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sr. No. Test Samples % Infectivity Inhibition 

1.    (10 ppm ) Nil 

2.    (22 ppm ) Nil 

3. Ctrl-  PBS    (100 µl ) Nil 



 

 

P24 ENZYME-LINKED IMMUNOSORBENT ASSAY         
( KARN 1995 ) 
 
 

 

Results  

             

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Sr.No. Test Samples % p24 Secretion Inhibition 

1.   (10 ppm )    100 µl  Nil 

2.   (22 ppm )    100 µl  16.67 

3. Ctrl-  PBS 100 µl Nil 



 

 

REVERSE TRANSCRIPTASE ASSAY 

 

Results : 

             

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Sr.No. Test Samples % Reverse Transcriptase 

Inhibition 

1.  (10 ppm ) 100 µl  30.19 

2.  (22 ppm ) 100 µl  37.74 

3. Ctrl-  PBS  100 µl Nil 

4. Ctrl-  AZT  0.625 µg/ml  16.0 



 

 

CONCLUSION & INTERPRETATION  

                  

 

Both  10 ppm & 22 ppm show dose related inhibition of HIV viral Reverse 

Transcriptase activity which is significantly more than the positive control AZT. 

  

p24, the HIV core antigen, secretion was inhibited only by 22 ppm & not 10 ppm . This 

result taken along with the RT inhibition demonstrates that higher concentrations of 

ASAP are able to inhibit viral replication. 

 

However, infectivity i.e. the capacity  of the virus to infect CD4 cells is not inhibited by 

 solution since presence of large multinucleated cells(Synctia) were seen in the 

medium. 

       

This indicates fusion of HIV infected cells with uninfected cells through the mediation of  

gp41 & gp120, even in the presence of 100 l  solution ( 10 ppm  & 22 ppm ). 

Further higher concentrations of  solution would possibly give more   

encouraging results. 
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