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Acquired Immunodeficiency Syndrome (AIDS)

• 1981: In United States, cluster of 

Pneumocystis and Kaposi's sarcoma in 

young homosexual men discovered. The

men showed loss of immune function.

• 1983: Discovery of virus causing loss of 

immune function.



The Origin of  AIDS
• Crossed the species barrier into humans in Africa 

in the 1930s.

• Patient who died in 1959 in Congo is the oldest 

known case.

• Spread in Africa as a result of urbanization.

• Spread world-wide through modern transportation 

and unsafe sexual practices.

• Norwegian sailor who died in 1976 is the first 

known case in Western world.



HIV Infection
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HIV

• RNA virus - Retroviridae

• can produce DNA

• 80-120 nm

• + strand; can integrate to host 

chromosome

• attack only TH cells

• receptor sites: CCR5 and CxCR4



Acquired Immunodeficiency 

Syndrome (AIDS)

Figure 19.12a













HIV Genome

• gag – synthesis of core and capsid protein 

of the virus

• pol – polymerase, RT, production of DNA, 

endonuclease and protease

• env – spike CHON (gp160)

• tax, rex – transactivation of the virus

• tat – transactivation of the virus; 

upregulation of HIV replication



• rev – regulate expression of the virus

• art, trs – upregulase, depresses nef

• nef (F, 3’, orf, B) – down regulates viral 

expression

• vif (Q, sor, A) – helps initiates replication

• vpr, vpx – unknown function

• LTR – long terminal repeats





Chemokine Receptors

• Members of the large family of seven 

transmembrane domain G protein-coupled 

receptor

• Function in immune and inflammatory 

response 



Entry of HIV-1 nd HIV 2



CCR5

• Co-factor for the entry of R5 tropic strains of 

HIV

• Receptor for the CC chemokines RANTES, 

MIP-1α, MIP1-β and MCP-3

• Expressed in peripheral blood-derived 

dendritic cells, subsets of Th1 lymphocytes 

and CD34+ hematopoietic stem cell

• Together with CD4, important for the 

transmission of HIV and establishment of 

infection



Life Cycle

1. Viral attachment

2. Viral penetration and fusion

3. Uncoating

4. Reverse transcription

5. Nuclear entry

6. Integration and RNA transcription

7. Protein synthesis and protease cleavage

8. Viral assembly and budding 







HIV Transmission
• HIV survives 6 hours outside a cell

• HIV survives less than 1.5 days inside a cell

• Infected body fluids transmit HIV via

– Sexual contact

– Breast milk

– Transplacental infection of fetus

– Blood-contaminated needles

– Organ transplants

– Artificial insemination

– Blood transfusion



Modes of HIV Transmission

Figure 19.17



AIDS Worldwide
• United States, Canada, western Europe, 

Australia, northern Africa, and South America

– Injecting drug use and male-to-male sexual 

contact.

• Sub-Saharan Africa

– Heterosexual contact.

• Eastern Europe, Middles East, and Asia

– Injecting drug use, heterosexual contact.



AIDS Worldwide
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Clades

• HIV-1 is the most common. It has 11 

clades:

– 90% of U.S. infections caused by clade B.

– Clade C predominates in sub-Saharan 

African.

– Clades B, C, and E are in south and 

southeast Asia.

• HIV-2 is seen in western Africa.



Immune Abnormalities resulting to 

HIV infections

CD4 Dec. proliferative response

Dec lymphokine production

Monocytes Dec. CD8 activity against target cells

Dec TDH response

Dec. chemotaxis

Dec. Il-1 production

Dec. microbicidal activity

NK Dec. cytotoxic activity

B cells Dec. ag-specific humoral response

Uncontrolled production of abs



Mechanism of immune suppression

(Direct)

• cytocidal effect on CD4

• functional defects on infected CD4

• impaired ag presentation of monokine 

production by macrophage



(Indirect)

• generation of Ts or factor

• inverse CD4/CD8 ratio

• induction of autoimmune phenomena

• cytotoxic cell activity against viral or self 

proteins

• decrease humoral immune response



How come HIV escapes the wrath 

of our immune system?

• infection of lymphocytes and macrophages

• inactivation of CD4, incapacitating the 

system

• ag drift of gp 120

• heavy glycosylation of gp120

• latency



The Stages of HIV Infection
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CDC – 3 major categories

• Category A

• Category B

• Category C















Opportunistic Infections in 

AIDS



Some Common Diseases 

Associated with AIDS

Table 19.5



Cryptosporidium parvum



Toxoplasma gondii



Isospora belli



Cytomegalovirus



HSV



Molluscum contagiosum



VZV



Mycobacterium



Pneumocystis carinii





Histoplasma capsulatum



Cryptococcus neoformans



C. albicans



Kaposis sarcoma



Kaposis sarcoma



Oral Hairy Leukoplakia



Keratoderma



Diagnostic Methods

• Seroconversion takes up to three months.

• HIV antibodies detected by ELISA.

• HIV antigens detected by Western blotting.

• Plasma viral load is determined by PCR or 

nucleic acid hybridization.



Laboratory Diagnosis

• Serology

1. ELISA

2. Latex agglutination

3. IFA

4. Western Blot analysis

• p24 antigen

• cultures

• CD4/CD8 ratio





Prevention of AIDS
• Use of condoms and sterile needles.

• Health care workers use Universal 

Precautions

– Wear gloves, gowns, masks, and goggles.

– Do not recap needles.

– Risk of infection from infected needlestick injury 

is 0.3%.



Vaccine Difficulties
• Mutations

• Clades

• Antibody-binding sites “hidden”

• Infected cells not susceptible to CTLs

• Proviruses

• Latent viruses



Chemotherapy

• Nucleotide reverse transcriptase inhibitors.

• Non-nucleoside reverse transcriptase 

inhibitors.

• Protease inhibitors.

• Fusion inhibitors



Highly Active Antiretroviral 

Therapy (HAART)• Combinations of nucleoside reverse 

transcriptase inhibitors plus

– Non-nucleoside reverse transcriptase inhibitor or

– Protease inhibitor


