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Latent virus infections. Microbiology diagnosis of HIV infection (Human 

Immunodeficiency Virus). Oncogenic viruses. Prion infections 
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Discussed questions:
1. Retroviruses.
- Human immunodeficiency viruses, classification. Virion structural features, structural and non-structural
genes. Virus reproduction, variability, persistence, ways of infection. Pathogenesis of the disease. Clinical
course, opportunistic infections.
- Microbiological diagnosis of HIV infection (serological, molecular-genetic and immunological methods).
- Specific prevention problem and treatment principles.
2. Oncogenic viruses. Human tumor-causing oncogenic viruses:

DNA-containing oncogenic viruses:
- Herpesviridae family (cytomegalovirus (SMV), Epstein-Barr virus (Burkitt's lymphoma), human herpesvirus
type 8 (Kaposh's sarcoma)
- Family Hepadnaviridae. Genus Orthohepadnavirus (hepatitis B virus)
- Papillomaviruses, general characteristics, types, pathogenetic characteristics of the diseases caused by them.
- Polyomaviruses. Merkel polyomavirus.

RNA-containing oncogenic viruses:
• Family Retroviridae:
- Human T-lymphotropic viruses (Human T-lymphotropic virus, HTLV). HTLV-1 – T-cell leukemia, HTLV-2 – hairy-
cell leukemia
- Family Flaviviridae Genus Hepacivirus (hepatitis C virus)
3. Prion infections, pathogenesis, diagnostic problems



Purpose of the lesson: 

• To provide students with information about the causative agents of slow viral

infections (human immunodeficiency virus), their characteristics, the

pathogenesis of the diseases they cause, the main clinical signs, microbiological

diagnosis, treatment and prevention principles. To teach students about

oncogenic viruses and prion infections



Retroviridae family (retroviruses)

• The retroviridae family consists of single-stranded RNA viruses. The family is
named after an enzyme that enables the synthesis of DNA from RNA in virions
(RNA-dependent DNA polymerase, or reverse transcriptase).

• Retroviruses are spherical in shape and measure 80-110 nm. The core of the
virion consists of a helical nucleoprotein surrounded by an icosahedral capsid,
surrounded on the outside by a lipid-like membrane. There are glycoprotein
spikes on the surface of the outer membrane.

• At the center of the central part is the presence of the viral genome and the
complex reverse transcriptase associated with it.

• The genome consists of two identical positive-stranded, linear RNAs



• The Retroviridae family consists of 7 genera with many representatives. Most of

them cause malignant tumors (cancer, sarcoma, leukemia, etc.) in various

animals.

• Human immunodeficiency virus (IIV-1, IIV-2) and human T-lymphotropic viruses

(HTLV-1 and HTLV-2) are more important in human pathology.

Classification of retroviruses



Human immunodeficiency virus





































































The causative agents of slow viral infections

• In humans, slow viral infections include measles, mumps, 
poliomaviridae, JC-virus, and others. 

• Typical slow viral infections in animals include Visna and Maedi
viruses of the genus Lentivirus of the family Retroviridae.

• Visna virus infects in the form of DNA-virus integration with the 
genome of cells. The disease affects all internal organs of sheep, 
pathological changes occur, especially in the brain, lungs and 
reticuloendothelial system.

• Diseases similar to slow viral infections are also caused by prions.



Priоns

• The term prion, proposed by the American scientist S.Pruziner, is
derived from the English word "proteinaceous infectious particle",
which means "infectious protein particle". Prion protein (PrP - prion
protein) can be in two forms - cellular, normal (PrPC) and altered,
pathological (PrPSC).

• Normal prion protein (Prc) is present in both animal and human
organisms. Found on the surface of cells anchored to the membrane
by the glycoprotein of the molecule, this protein performs a number
of regulatory functions - it is involved in the transmission of nerve
impulses, the regulation of diurnal biorhythms.



Infectious prion protein

• In prion diseases, the normal prion protein becomes an infectious form. It
is referred to as PrPSc (Sc - from the English word "scrape", which is a prion
disease of sheep and goats).

• Infectious prion protein differs from normal prion protein in its tertiary
and quaternary structure. PrPSC has a molecular weight of 27-30 kDa and
is a pathological, posttranslated altered form of the prion protein.

• These prions are resistant to proteases, boiling, high temperature, ionizing
radiation, 50% ethyl alcohol, 3.7% formaldehyde, glutaric aldehyde, beta-
propionate.

• They can be inactivated by 90% ethyl alcohol, ether, strong detergents, as
well as autoclaving at 121C for 1 hour. Quanidine thiocyanate is very
effective in neutralizing medical instruments and accessories.



PrPc  və PrPSc



• Prions are unusual pathogens that cause transmissible spontaneous 
encephalopathy.

• In humans (kuru, Kreitsfeldt-Jacob disease);

• in animals (scrap in sheep and goats, sponge-like encephalopathy in 
cattle, etc.)

Prion diseases



• Kreitsfeldt-Jacob's disease is
infected by the use of undercooked
animal products, such as beef from
the brain of cattle with spongiform
encephalopathy, and by the use of
other substances in the
transplantation of tissues, such as
the cornea and meninges.

Clinical forms of prion diseases



• Scraping - severe itching of the skin in
various animals, especially sheep and
goats, hair loss ("sheep disease"), damage
to the central nervous system, progressive
impairment of coordination of movements
with the inevitable death of the animal.

Clinical forms of prion diseases



• Spongeal encephalopathy of cattle ("mad
cow disease", "cattle rabies") is a scrapie-
like disease associated with the addition
of bone meal made from the bones of sick
sheep to the feed of animals as a feed
additive.

• The disease is accompanied by damage to
the central nervous system, impaired
coordination of movements, ataxia and
eventually death.

Clinical forms of prion diseases



Diagnosis of prion diseases

• Diagnosis of prion diseases is based
on histological examination of
sections of the brain.

• Spongeal changes in the brain,
astrocytosis (gliosis), amyloidosis are
detected in prion pathology.

• Amyloid areas are detected by
staining with Congo red.

• Inflammatory changes are not
characteristic.
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