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 -9-lecture                                  immunodeficiency viruses Human 

Many retroviruses infect vertebrates . One genus of retrovirus, Lentivirus, 
includes the subspecies HIV-1 and HIV-2, which cause AIDS. The human 
immunodeficiency virus 1 and 2 (HIV-1, HIV-2) types derived from the simian 
immunodeficiency viruses (SIVs) of primates. Thus, HIV-1 and HIV-2 each 
had a zoonotic origin but now spread directly from human to human. HIV-1 
was first isolated in 1983 and HIV-2 in 1986 and they represent two different 
epidemics.                                                                                                              

● HIV-1: most common cause of AIDS which :- 

►Causes HIV infection worldwide.  
►Highly virulent. 
►Highly susceptible to mutations. 

● HIV-2: - 
►Causes the infection in specific regions e.g. West Africa, Mozambique. 
►Relatively less virulent so less pathogenic . 
►Relatively less susceptible to mutations. 

 ● Human immunodeficiency virus (HIV) Is a retrovirus that causes human              
AIDS. 
●HIV infects mainly CD4+ T cells, macrophages, and dendritic cells which 
express the surface receptor CD4. 
●Destroying CD4+ T cells leads to opportunistic infection. 
● Acquired immunodeficiency syndrome (AIDS) is the end stage of the 
disease that is associated with CD4+ T cell depletion, multiple or recurrent 
opportunistic infections, and unusual cancer (Kaposi sarcoma). 
●HIV patient is different from an AIDS patient. AIDS is an end stage of 
HIV virus.     

● Opportunistic infections:- includes:-  

a) Protozoa : Toxoplasma gondii.   
b) Fungi :- Candida albicans , Cryptococcus neoformans. 
c) Bacteria :- Mycobacterium avium & Tuberculosis , streptococcus species .         
d) Viruses :- CMV , HSV , VZV, Hepatitis C.                                               
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3) Cancer :- include  
a) Non – Hodgkins lymphoma .  
b) kaposis sarcoma.    
c) Cervical cancer .                                                                                           
                                                                                                     

Properties of HIV 

Family: Retroviridae 
Genus: Lentivirus 
Species: Human Immunodeficiency Virus (HIV).  
 

● Icosahedral (20 sided), enveloped virus and Virion consist of :- 
1- Glycoprotein envelope (gp120, gp41). This envelope glycoprotein undergo 
antigenic variation. 
2- Matrix layer (p17). 
3- Capsid (p24). 
4- Two copies of ss-RNA. 
5- Enzymes: 
• Reverse transcriptase:-  responsible for viral replication . 
• Integrase :- required for integrated viral genome  into the host-cell 
genome. 
• Protease required for production of  infectious virion. 
6- The genome :- ssRNA , linear, positive sense, diploid  and consists of 9 genes: 
● 3 structural genes (gag, pol, env) required for the replication of retroviruses 
and 6 non-structural genes (tat, nef, rev, vif, vpr, vpu) regulate viral 

expression and are important in disease pathogenesis in vivo.                            
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Early phase replication proteins include:-                          

a) Tat protein (transactivator of transcription) :- it is functions in 
transactivation where by a viral gene product is involved in  transcriptional 
activation of other viral genes. Transactivation by HIV is highly efficient and 
more contribute to the virulent nature of HIV infection.                                        

b)  Rev protein ( Regulator of viral protein expression) :- is required for 
expression of viral structural proteins.                                                                   

c) Nev protein (Negative regulatory factor) :- an early protein produced in 
HIV-1 infection that has been linked to increased pathogenicity. Nef protein 
down regulates CD4 receptor expression on the cell surface of infected T cells, 
thereby enhancing release of virions and thus infectivity of other cells.               

` d) Vpr (Viral protein R ) :- increases transport of the viral pre integration 
complex into the nucleus and also arrest cell in the G2 phase of the cell cycle.  

e) Vif protein  ( Viral infectivity protein ) :- promotes virion infectivity by 
suppressing the effects of an inhibitory cellular protein present in some human 
cells.  

f) Vpu( Viral protein u) :- is an accessory protein that in HIV is encoded 
by the vpu gene. The first function is known to induce degradation of the 
viral receptor molecule CD4, and the second function is to enhance the 
release of newly formed virions from the cell surface.                                                                 
 
Virus receptors 
 

The virus use CD4 molecule which is expressed on macrophages and T- 
lymphocytes in addition to that HIV required a co receptor which is CCR5 a co 
receptor for the macrophage strains of HIV-1, whereas CXCR4 is the co 
receptor for the lymphocyte strain of HIV-1.these co receptors are acting 
normally as a chemokines receptors on the cell, and required for fusion of the 
virus with the cell membrane . the virus first bind to CD4 and then to the co 
receptors. These interactions causes conformational changes in the viral 
envelope activating gp41 fusion protein and triggering membrane cell fusion. 
Individual who possess homozygous deletions in these co receptors may be 

protected from infection by HIV-1.                                                                      
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Viral Replication 
 

First step, HIV attaches to susceptible host cell. Site of attachment is the CD4 
antigen found on a variety of cells include helper T cells, macrophages. The 
gp120 protein on virus binds specifically to CD4 receptor on host cell with 
high affinity Gp41 causes fusion of the virus to the cell membrane. After fusion 
virus particle enters cell the Viral genome exposed by uncoating particle. 
Reverse transcriptase produces viral DNA from RNA becomes a provirus 
which integrates via the action of the integrase into host DNA then acts as a 
template for viral genomic and messenger RNA transcription by the host cell's 
nucleic acid replicating machinery.                                                                        

Transmission of HIV 
a) Sexually :- 
♦ Mainly in homosexual. 
♦ The virus is present in blood, semen and vaginal secretions. 
b) Parenteraly: 
♦ Direct exposure to infected blood or body fluids (e.g. receiving blood 
from infected donor). 
♦ Using contaminated or not adequately sterilized tools in surgical or 
cosmetic practice (dental, tattooing, body piercing). 
♦ Sharing contaminated needles, razors, or tooth brushes . 
c) Perinatally (from mother to baby): 
♦ Infected mothers can transmit HIV to their babies transplacentally (25%). 
Virus spread to child perinatally mainly (50%) during delivery. 

♦Breastfeeding is also an important way of perinatal transmission (25%).         

Pathogenesis  

The incubation period is from HIV infection until development of AIDS. It 
is from a few months to 10 years or even more. However, it is estimated that 
75% of people infected with HIV will develop ADIS at the end of 10 years. 
The primary pathogenesis is damaged T-lymphocytes (CD4). CD4 cells 
decrease in numbers and the ratio of CD4 over CD8. Infected CD4 cells do 
not appear to release normal amount of interleukins, interferon and other 
lymphokines. Therefore, immune state of decreases. Decrease number of T- 
helper cells, decrease activity of monocytes, macrophage, and B- 
lymphocytes. Decreased of cell-mediated immune response and decreased 
activity of NK cells. Through the major damage is to cellular immunity, 
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humoral mechanism is affected. Therefore, Patients are unable to respond to 
new antigen .                                                                                                    

Clinical findings 

Acute phase: 
●Incubation period 2 weeks and lasts for about 12 weeks. 
●Mostly asymptomatic, but in about 25-65% of the cases, patients may 
develop symptoms resemble infectious mononucleosis or Flu (fever, 
headache, anorexia, fatigue, lymphadenopathy, skin rash) which resolved in 
2 weeks. 
● Rapid viral replication ( high viral load >106 copies/mL) . 
● Gradual decrease in CD4+ T cell count. 
● Blood markers in the acute stage: 
→ Normal to slightly decrease number of CD4+ T cells. 
→ Appearance of the viral RNA, and then the core antigen (p24 antigen)     
which indicate active viral replication. 
→Appearance of two antibodies, Anti-envelop (Anti-gp120) & Anti-core 
(Anti-p24). 
→ The 1st choice marker for detection HIV in the acute phase is HIV RNA. 
→ Antibody tests may give false negative (no antibodies were detected 
despite the presence of HIV) results during the window period, an interval 
of three weeks to six months between the time of HIV infection and the 
production of measurable antibodies to HIV seroconversion.    
 
Chronic phase: 
Lasts for about 10 years in adults, and 5 years in children. 
●Totally asymptomatic but the patients is still contagious. 
●Relatively low viral load ( 500 cells/mm3). 
●At the end of this stage, two syndromes appear: 
1.Persistent generalized lymphadenopathy (PGL). 
2.AIDS-related complex (ARC). 
● Persistent generalized lymphadenopathy (PGL): 
→Is defined as enlargement of lymph nodes for at least 1 cm in diameter in 
the absence of any illnesses or medications that known to cause PGL. 
→ Persists for at least 3 months.                                                                                     
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● AIDS-related complex (ARC): 
►Is a group of clinical symptoms that come before AIDS and may include 
the following: 
► Fever of unknown origin that persists > 1 month. 
► Chronic diarrhea, persisting > 1 month. 
►Weight loss > 10% of the original weight. 
►Fatigue, night sweating, and malaise. 

►Neurological disease as myelopathy and peripheral neuropathy.                              

● Blood markers in the chronic stage: 
→ Viral load (HIV RNA) increases gradually, and HIV core antigen (p24) 
may appear in blood. 
→ Anti-envelop (Anti-gp120) & Anti-core (Anti-p24) are positive. 
→ CD4+ T cell count gradually decreased .                                                                    

      AIDS phase 
The end stage of the disease. 
- Continuous viral replication (high viral load). 
- Marked decrease in CD4+ T cell count < 200 cell/mm3. 
- Defects in cellular immunity. Persistent or frequent multiple opportunistic 
infections. -Unusual cancer (i.e. Kaposi sarcoma). 
- Blood markers in AIDS stage: 
►High viral load (HIV RNA), and HIV core antigen (p24) appears in blood 
►Detection of both HIV RNA & the antigen p24 indicative of active viral 
replication. 
►Anti-envelop (Anti-gp120) & Anti-core (Anti-p24) are positive. 
►CD4+ T cell count decreased to very low levels (<200 cells/mm3).                          

Laboratory diagnosis  

♦ Patients history with or without clinical symptoms provides hints for a 
physician whether the patient has ever exposed to HIV or not. 
♦ Detection of both HIV Ag & Ab in the patient serum by ELISA. 
→If result is positive, repeat the screening test in duplicate. 
♦ If repeatedly reactive (positive), confirmatory tests (Western blot, 
recombinant immunoblot assay (RIBA), or PCR). 
♦ Blood viral load by PCR is also used to monitor HIV replication and 
follow up patients treatment. 
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♦The western blot is an antibody detection test. The viral proteins are 
separated first and immobilized. In subsequent steps, the binding of serum 
antibodies to specific HIV proteins is visualized.                                              

Treatment 
 

● Is a combined therapy known as High Active Antiretroviral Therapy 
(HAART). 
●HAART does not clear (eradicate) the virus from the body, and should be 
taken all life. But it prevents its duplication.                                                       

 

 

 

 

  

 


