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LESSON  17.

Microbiology diagnosis of infections, caused by arboviruses group (families of 

Togaviridae, Flaviviridae, Arenaviridae, Bunyaviridae, Reoviridae and 

Filoviridae) and Rhabdoviridae family 

FACULTY: General Medicine

SUBJECT: Medical microbiology - 2



Discussed questions:

1. Togaviridae family, general properties (classification, morphology, reproduction, antigen structure, durability).
• Alphavirus genus, general properties, pathogenesis and clinical forms (Sindbis fever, Semlika forest fever,
Chikungunya fever, horses encephalomyelitis). Microbiological diagnosis of alphavirus infections
2. Flaviviridae family, general properties (morphology, reproduction, durability, classification). Microbiological
diagnosis, treatment and prevention of diseases caused by it (yellow fever, dengue fever, tick-borne encephalitis,
Japanese encephalitis, West Nile fever, Omsk hemorrhagic fever)
3. Arenaviridae family, classification, general properties (morphology, reproduction, durability). Microbiological
diagnosis, treatment and prevention of diseases caused by it (Lass fever, Lymphocytic choriomeningitis, South
American hemorrhagic fevers)
4. Bunyaviridae family, general properties (morphology, reproduction, durability). Microbiological diagnosis,
treatment and prevention of the diseases caused by it (California encephalitis, Mosquito fever (phlebotome fever),
Rift Valley fever, Crimean-Congo hemorrhagic fever, Hantavirus pneumonia syndrome (HPS), hemorrhagic fever with
renal syndrome (HHF)).
5. Reoviridae family, general properties (morphology, reproduction, persistence). Morpho-biological characteristics of
rotaviruses, epidemiology, diseases caused by them, pathogenesis, microbiological diagnosis, treatment, prevention
6. Filoviridae family, classification, general properties (morphology, reproduction, antigen structure, persistence).
Microbiological diagnosis of diseases caused by Marburg virus and Ebola virus
7. Rhabdoviridae family, general properties (classification, morphology, reproduction, antigen structure, persistence).
• General properties of the rabies virus (morphology, cultural and antigenic properties, types). Epidemiology,
pathogenesis and clinical features of rabies. Microbiological diagnosis, specific prevention and treatment problems of
rabies



Purpose of the lesson: 

• To acquaint students with the morpho-biological characteristics of viruses

belonging to the arbovirus group (Togaviridae, Flaviviridae, Arenaviridae,

Bunyaviridae, Reoviridae and Floviridae families) and Rhabdoviridae family and to

provide information on microbiological diagnostic methods of diseases caused by

these viruses.



Arboviruses and Roboviruses

• Arboviruses (arthropod born viruses) are infected with blood-sucking

arthropods (mainly mosquitoes and ticks).

• The main hosts for roboviruses (rodent born viruses) are rodents, the

infection occurs in a non-transmissible way - through the biological

excrement of rodents.



Arboviruses and Roboviruses

• Arboviruses include:
• Toqaviridae, 

• Flaviviridae, 

• Arenaviridae, 

• Bunyaviridae 

• Roboviruses include:
• Bunyaviridae (genus Hantavirus), 

• Arenoviridae

• Filoviridae



Togaviridae



Reproduction of togaviruses



Classification of togaviruses

• Two genus of Togaviridae – Alphavirus and Rubivirus have clinical

importance in human pathology

• Alfa viruses belong to arboviruses and caused disease that transmitted

by arthropods

• Rubivirus not belong to arboviruses and transmitted by ear dropled

mechanism



Sources of Infection and transmission ways

• Alphaviruses cause naturally
occurring zoonotic diseases.

• In natural habitats, the reservoir of
the virus are vertebrates - birds,
rodents, primates and other
animals.

• In natural habitats, people become
infected through the bite of
arthropods.

• The virus multiplies in the tissues
and organs of arthropods, including
the salivary glands.



Pathogenesis of Alfavirus infections

• Viruses that enter the body through the blood-sucking of arthropods
first multiply in the local subcutaneous tissue and regional lymph
nodes.

• The viruses then pass into the bloodstream and spread throughout
the body, and depending on the nature of the causative agent, their
subsequent proliferation occurs in monocytes and macrophages,
vascular endothelium, lungs, liver, muscles, etc. possible.

• Neurotropic viruses enter the central nervous system and cause
degenerative changes in brain cells, resulting in encephalitis.



• Sindbis fever. The causative agent of the virus was obtained from mosquitoes in
the village of Sindbis in Cairo (Egypt). The disease begins with fever, headache,
arthralgia, skin rash and lasts 5-8 days. Although it has a benign end, it can
become chronic and disability with the development of osteoarthritis.

• Semliki forest fever. The causative agent of the virus was obtained from
mosquitoes in the Semliki forest of Uganda. The disease is sporadic in humans
and is manifested by fever, in some cases encephalitis and aseptic meningitis.

• Chikungunya fever is common in tropical and subtropical climates and is
characterized by double-wave fever, intoxication, myalgia, severe joint pain,
lymphadenopathy, maculopapular rash, and sometimes meningeal and
hemorrhagic symptoms.

• Equine encephalomyelitis. Diseases in humans are mainly found in many
countries of the American continent (Brazil, Argentina, Mexico, USA, Canada,
etc.), mainly accompanied by symptoms of encephalitis - darkening of
consciousness, headache, fever, paralysis.

Clinical forms of alfavirus infections



Microbiological diagnosis of alfavirus infections

• Viruses can be found in the blood in the early stages of the disease, and later in
the cerebrospinal fluid. For this purpose, infantile white mice are infected
intracerebral.

• Viruses can also be obtained by infecting appropriate cell cultures with
pathological materials. Alphaviruses are identified in mice and cell cultures by NR,
IFR, and ELISA.

• PCR is used in the diagnosis of some diseases.

• In the serum of patients it is possible to identify antibodies to the virus
neutralizing and antihemagglutinin, which appear a few days after the disease
and persist for many years. The simplest way to determine these antibodies is the
inhibition of hem agglutination test. Determination of virus-specific IgM in
serobrospinal fluid is considered a more sensitive test.

• The diagnosis is confirmed by the fact that the titer of antibodies in the blood
serum taken at the beginning of the disease and 2-3 weeks later increased by 4
times or more.



Microbiological diagnosis of alfavirus infections
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