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Discussed questions:
1. Introduction to specific virology

2. Collection of examination materials during various viral diseases.

3. Microbiological diagnostic methods of viral infections: express, virology, serology

a) Detection of the virus or its components from the examination material taken from the patient (express diagnostics - IFR, ELISA, RIM, PCR,

etc.).

b) Virological method - cultivation of pathological material in various biological objects (bodies of laboratory animals, chicken embryos and

tissue cultures) and subsequent indication and identification

• Virus indication methods (hemagglutination reaction (HAR), hemadsorption phenomenon, cytopathic effect (CPE), intracellular inclusions,

"negative colonies", "color test", interference phenomenon, CFT)

• Virus identification methods (BNR, CFT, HALR, hemadsorption retardation reaction, PHAR, immunodiffusion reactions, PHAR, RIM, IFR,

ELISA, immunoelectron microscopy)

c) Serological method - serodiagnosis of viral infections, taking double sera, establishing serological reactions (KBR, BNR, HALR, IFR, RIM,

ELISA).

4. Viruses that cause acute respiratory infections

5. Orthomyxoviridae family. General features, classification.

- Influenza viruses. Virion structure, structural features, cultivation, resistance. Influenza virus antigens. Classification of influenza A viruses by

neuraminidase and hemagglutinin, antigen variability, ecology. Pathogenesis of influenza. Complicating effects of bacterial flora, immunity,

microbiological diagnostics. Principles of specific treatment and prevention (vaccines, immunoglobulin, interferon, chemicals)

6. Paramyxoviridae family. General features, classification. Structure and chemical composition of virion, cultivation. Hemolysis,

hemagglutination and hemadsorption properties. Resistance.

- Parainfluenza viruses, their role in human pathology, features of immunity

- Mumps virus, cultivation. Pathogenicity features. Immunity. Specific prevention.

- Respiratory syncytial viruses, cultivation. Pathogenicity features. Immunity.

- Morbillivirus genus. Measles virus. Pathogenicity features. Immunity. Semi-acute sclerosing panencephalitis. Microbiological diagnosis,

specific prophylaxis.



Purpose of the lesson: 

• To acquaint students with the tasks of special virology, the collection of

examination materials during viral diseases and the methods of laboratory

diagnosis of these diseases. To acquaint them with the morpho-biological

features of influenza, parainfluenza, respiratory syncytial virus, epidemic parotitis

and measles viruses and to provide information about the methods of laboratory

diagnosis of diseases caused by these viruses.



SPECIAL VIROLOGY

• Special virology – studies the morpho-biological characteristics of clinically
important viral pathogens, the pathogenesis, diagnosis and treatment of the
infections caused by them.

• Viruses are divided into the following groups according to their structural
characteristics:

• Simple DNA viruses

• Complex DNA viruses

• Simple RNA viruses

• Complex RNA viruses

The study of some viruses is based not on their structure, but on their biological
properties:

• Arboviruses

• Latent viral infections, etc.





METHODS OF MICROBIOLOGICAL DIAGNOSIS OF VIRAL INFECTIONS

Rapid (express) methods Virological method Serological method

Direct detection of 

antigens or nucleic acid of 

the pathogen in clinical 

material obtained from 

the patient.

Isolation of virus from 

clinical material and its 

indication and 

identification.

Determination of the titer of 

antibodies against the virus in 

the paired sera of the patient.



RAPID (EXPRESS) METHODS

• Rapid detection is the identification of the virus and its antigens in bio substrates (biopsy

samples, sediment epithelium, leukocytes, histological sections, etc.).

• Rapid methods include:

• serological method - determination of viral antigen using diagnostic antiviral sera:

immunofluorescence, enzyme-linked immunosorbent assay (ELISA), radioimmunoassay,

immunoelectrophoresis, immunoelectron microscopy, direct and indirect hemagglutination

reaction, reversed indirect hemagglutination inhibition (RIHAI) test;

• microscopic method - detection of inclusions formed by viruses in cells using light,

luminescent or electron microscopy:

• molecular-genetic method - molecular hybridization, PCR



VIROLOGICAL METHOD

The virological method is based on the cultivation of viruses in

sensitive biological objects (cell cultures, chicken embryos,

laboratory animals).

It consists of the following stages:

• Collection of pathological material

• Selection of a sensitive test system.

• Injection based on the principle of cytotropism.

• Indication (detection) of the virus.

• Virus identification (type determination).

▪ Indication of viruses, that is, non-specific detection of infection, is
based on the determination of the biological properties of viruses
and their interaction with sensitive cells.

▪ Identification means identifying the type and variant of the virus.



CULTİVATİON OF VİRUSES

LABORATORY 

ANİMALS

CELL (TISSUE) CULTURES

EMBRYONATED 

CHICKEN EGGS

Monolayer

Primary Diploid cell strain Continuous cell lines





INDICATION OF VIRUSES IN THE BODY OF LABORATORY ANIMALS

The indication is based on the following characteristics

• typical symptoms of the disease

• pathomorphological changes in animal organs and tissues



CULTIVATION OF VIRUSES IN EMBRYONATED EGG



The development of viruses in an infected chicken embryo is determined by the following:

• the death of the embryo,

• areas of necrosis caused by some viruses in the chorion-allantois membrane,

• hemagglutination reaction with amniotic and allantoic fluids,

INDICATION OF VIRUSES IN INFECTED CHICKEN EMBRYOS



CHANGES IN THE CHORION-ALLANTOIS MEMBRANE

• During the study of changes in the

chorionic-allantois membrane, it is cut

with scissors and its contents are poured

into a Petri dish.

• The chorion-allantois membrane remains

inside the shell. It is removed with

tweezers, placed in a Petri dish, washed

with physiological solution, and the

characteristics of focal lesions is

studied on a dark background.



• The presence of the virus in the

allantois and amniotic fluids of an

infected embryo is determined by the

hemagglutination reaction.

• This reaction is based on the ability of

the hemagglutinin antigens of some

viruses to agglutinate the erythrocytes

of various animals and is used in the

indication of viruses.

HEMAGGLUTINATION REACTION WITH AMNIOTIC AND ALLANTOIC 
FLUIDS



hemadsorption phenomenon

METHODS OF INDICATING VIRUSES IN CELL CULTURES:

cytopathic effect (CPE)
intracellular inclusions

Negative colonies «Color test»

1. cytopathic effect (CPE)

2. intracellular inclusions

3. the formation of plaques

4. hemadsorption phenomenon

5. "color" test



CYTOPATHIC EFFECT (CPE)

• During reproduction in cell culture, some viruses
cause their degeneration, that is, cytopathic effect
(CPE).

• After CPE virus infection, the tissue culture is
evaluated in dynamics by studying it under a
microscope at different times. CPE detection is one of
the methods of virus indication and identification.

• Some viruses can be detected and identified by the
inclusions they form in the cytoplasm and nucleus of
infected cells.

• The shape of the inclusions varies, and their sizes vary
from 0.25 µm to 25 µm.

• They represent the places of accumulation of virus
particles and are detected by the Giemsa method and
in preparations stained with fluorochrome.

• Different CPE are specific for different viruses.







INTRACELLULAR İNCLUSİONS (BODIES)

• Some viruses can be detected and identified by the inclusions they form in the cytoplasm
and nucleus of infected cells.

• The shape of the inclusions varies, and their sizes vary from 0.25 µm to 25 µm.

• They represent the places of accumulation of virus particles and are detected by the
Giemsa method and in preparations stained with fluorochrome.

Guarnieri bodies





• HEMAGGLUTINATION is a
reaction that causes clumping of red
blood cells in presence of some
enveloped viruses, such as the
influenza virus. A glycoprotein on
the viral surface, namely
hemagglutinin, interacts with red
blood cells, leading to the clumping
of red blood cells and the formation
of a lattice.

• In absence of an enveloped virus,
red blood cells precipitate at the
bottom of a well, forming a red-
colored dot. However, in presence
of a virus, red blood cell clumps are
dispersed, forming no red-colored
dot. This is the basic principle of a
hemagglutination assay.







"NEGATİVE COLONİES"

•The growth of some viruses in cell cultures

results in the destruction of cells in the

corresponding region, which can be used to

identify the viruses by revealing these areas

("negative colonies").

•After infecting the cell culture, adding an agar

layer on top of it limits the areas of virus

reproduction.

•As a result, the necrosis areas formed by them

are isolated from each other.



«COLOR TEST»
• The growth of viruses in cell cultures can be indicated by means of a "color test". For this,

cell culture cultivated in a nutrient medium with an indicator (e.g., methyl red) is used.

• As the virus growth, the cells are destroyed, so the original color (red) of the medium
remains unchanged.

• If the virus does not growth, a change in the color of the medium (yellow) is observed as
a result of the effect of the metabolic products of the cells.



INTERFERENCE PHENOMENON
• In some cases, the phenomenon of interference is used to indicate viruses that do not cause CPE, especially those that are

cultivated. The essence of interference is that a cell infected with one type of virus becomes resistant to other viruses.

• For example, rubella virus does not cause CPE despite cultivation in different cell cultures. In primary cell cultures, this

virus can be detected due to the interference phenomenon.

• For this, the cell culture infected with the rubella virus is also infected with an indicator virus that produces CPE, for

example, with the vesicular stomatitis virus. CPE is not observed because the growth of rubella virus in cell culture inhibits

the replication of the indicator virus. However, when the rubella virus does not growth in cell culture, the indicator virus

begins to multiply, and this is manifested by CPE.



IDENTİFİCATİON OF VİRUSES

❖Identification of viruses is the determination of their variant, species,
genus and family affiliation.

❖Virus identification is based on this principle: identifying the
unknown based on the known.

❖For the identification of viruses, serological reactions are performed
using a known component - specific antiviral sera.

❖These reactions include: neutralization reaction (NR),
hemagglutination inhibition reaction (HIR), (hemadsorption
inhibition reaction (HAdsIR), passive hemagglutination reaction
(PHAR), complement fixation test (CFT), immunofluorescence
reaction (IFR), enzyme-linked immunosorbent assay (ELISA) ) and
so on.

❖These sera containing specific antivirus antibodies are called
diagnostic.



NEUTRALİZATİON REACTİON OF VİRUSES

• Virus neutralization reaction

(biological neutralization reaction)

allows identification of viruses.

• Due to the effect of appropriate

antibodies, viruses do not cause

disease in sensitive laboratory

animals, do not have a cytopathic

effect on cell and tissue cultures, and

do not multiply in chicken embryos.



HEMAGGLUTINATION-INHIBITION (HI) ASSAY

• This reaction is used to identify some viruses

(influenza, measles, tick-borne encephalitis,

etc.).

• To determine the type of viruses in the

examined material, serum containing

antibodies against certain viruses is added to it.

• If there is a corresponding virus in the material,

due to the effect of their antibodies, they lose

their ability to agglutinate erythrocytes and the

titer of the reaction decreases significantly.



PASSİVE HEMAGGLUTİNATİON REACTİON (PHAR)

The erythrocytes with adsorbed antigens come into contact with the corresponding

antibodies in the blood serum, which causes the erythrocytes to stick together and settle

to the bottom of the test tube or well in the form of sediment.



Complement fixation test (CFT) - when antigens and antibodies

are compatible with each other, they form an immune complex,

complement binds to it and a complement-antigen-antibody

complex is formed. If the antigen-antibody complex is not

formed, then the complement remains free.

CFT consists of two stages:

Phase 1st - incubation of the mixture containing antigen +

antibody + complement,

Phase 2nd (indicator) - detection of free complement in the

mixture by adding a hemolytic system consisting of sheep

erythrocytes and hemolytic serum. In the 1st phase of the

reaction, when an antigen-antibody complex is formed, the

combination of complement occurs, then in the 2nd phase,

hemolysis of erythrocytes sensitized by antibodies will not occur

(the reaction is positive). If the antigen and antibody do not

match (no antigen or antibody in the test sample), the

complement remains free and binds to the erythrocyte-anti-

erythrocyte antibody complex in phase 2, causing hemolysis

(negative reaction).

COMPLEMENT FIXATION TEST (CFT)



SEROLOGICAL METHOD

• Serological method - determination of antibodies in the blood of sick or recovered

people. At this time, an increase in the titer of antibodies in the paired serum of

the patient using viral diagnostics is considered as a positive result.

• Paired sera - two sera taken from the patient at the beginning of the disease and

after 1-4 weeks.

• Serological reactions (PHAR, CFT, HIR, NR, ELISA, etc.) are performed with both

sera to determine and compare antibody titers. The presence of IgM in the serum

is determined for early diagnosis of the disease.





Acute respiratory viral infections







Viruses that initiate infection via respiratory tract

Site of infection Family Viruses

Local respiratory 

infection

Orthomyxoviridae Influenza А and В viruses

Paramyxoviridae Parainfluenza viruses (4 types), 

respiratory-syncytial virus RSV (3 types)

Picornaviridae Rinoviruses (113 types)

Reoviridae Reoviruses (3 types)

Coronaviridae Types 1-4 

Adenoviridae Types 1-7, 14, 21 

Generalized 

diseases, usually 

with initial 

respiratory 

symptoms

Herpesviridae Varicella virus, Epstain-Barr virus (EBV), 

cytomegalovirus

Paramyxoviridae Mumps and measles viruses

Togaviridae Rubella virus

Picornaviridae Some enteroviruses

Bunyaviridae Hantaviruses

Arenaviridae Lassa fever virus







•Kingdom: Orthornavirae

•Phylum: Negarnaviricota

•Class: Insthoviricetes

•Order: Articulavirales

•Family: Orthomyxoviridae

•Genus:
•Alphainfluenzavirus

•Betainfluenzavirus

•Gammainfluenzavirus

•Deltainfluenzavirus

•Isavirus

•Quaranjavirus

•Thogotovirus

Ortomyхoviridae - Taxonomy

•Influenzavirus D - primarily affect cattle and are not known

to infect or cause illness in people. (Medical Microbiology, 9th

Edition, 2020, Patrick Murray, Ken Rosenthal, Michael Pfaller)







• The virion is polymorphic, mostly
spherical, but sometimes rod-shaped.
Influenza viruses, which vary in size in a
wide range, are approximately 100 nm
in diameter.

• A nucleocapsid with helical symmetry
is located in the center of the complex
virion. In addition to ribonucleoprotein,
nucleocapsid also includes three
proteins of enzyme nature (P1, P2 and
P3).

• The genome consists of single-
stranded segmented negative-RNA
strand. Influenza A and B viruses have
8 segments, and C virus has 7
segments.

• Nucleocapsid is surrounded by matrix
(M1) and membrane or ion channel
(M2) proteins.

INFLUENZA VIRUS (STRUCTURE)



The virion is 
surrounded by a 
lipoprotein 
membrane from the 
outside. 
There are 
glycoprotein spikes
on its surface. These 
spikes are composed 
of two complex 
glycoproteins: 
hemagglutinin (H) 
and neuraminidase 
(N). 
Influenza type C 
virus does not have 
neuraminidase.

INFLUENZA VIRUS 
(STRUCTURE)







INFLUENZA VIRUS (REPRODUCTİON)



INFLUENZA VİRUS (CULTİVATİON)

• Chicken embryos are the

optimal laboratory model for

the cultivation of most strains

of influenza viruses.

• Viruses can also be cultivated

in cell cultures (primary

cultures of monkey and dog

kidney cells) and in laboratory

animals.







There are two ways that an influenza virus with
new antigenic properties may enter the pig
population.
(A) Virus that was previously adapted to another
animal host, such as avian species, enters pigs
and adapts to circulate efficiently in swine. The
diagram portrays the inter-species transmission
of an avian H1N1 virus, which became
established in European swine populations;
(B) Virus previously adapted to another host,
such as birds or humans, co-infects a pig along
with a common swine-adapted strain. This can
lead to gene reassortment, producing a new
“reassortant” virus that contains an HA and/or
NA antigenically different from those that
previously circulated in swine. The diagram
portrays reassortment between human seasonal
H1N1 and swine H3N2 viruses. In both (A) and
(B), the swine population lacks antibodies to
important surface proteins of the new virus.

ANTİGENIC SHIFT



Occurrence of influenza virus subtypes in different organisms



BIRD FLU  (H5N1)
• In 1997, the first case of bird flu virus (H5N1

subtype of influenza A virus) was registered in
Hong Kong. The source of infection was
domestic birds. Avian influenza causes diseases
of varying severity in some birds, from
asymptomatic infections to lethal infections.

• Infection in ducks is usually asymptomatic.
Influenza viruses in their bodies multiply in the
intestinal epithelium, fall into the water in high
concentrations with feces, and remain viable
there for weeks. In this way, influenza viruses
infect poultry and pigs.

• So far, pandemic influenza virus strains have
emerged as a result of genetic sorting of avian
and human influenza viruses. It is assumed that
the genetic sorting of avian and human
influenza viruses occurs in the body of pigs,
since the body of pigs has receptors against
both avian and human viruses.



♦ In 2009, in California - the first case of H1N1

subtype of influenza A virus (swine flu virus)

was registered;

♦ the source of infection was pigs;

♦ swine flu - which quickly spread across most

of the world's continents and caused many deaths

- has become a pandemic;

♦ due to its antigenic structure - this virus, which

is not different from the «Spanish» virus, differs

in its high pneumotropism and causes high

mortality rates mainly in elderly or weakened

persons;

♦ unlike common flu viruses - "swine flu" virus

is highly pathogenic and kills white mice

quickly.

SWINE FLU (H1N1)





SOURCE OF INFECTION AND MODE OF TRANSMISSION:

• The source of infection is sick people,
sometimes birds and animals. People are
very susceptible to the flu virus. Infection
occurs mainly through air droplets (when
coughing, sneezing, talking).

• Type A influenza virus periodically causes
pandemics. Southeast Asia (China) is the
epicenter of the emergence of new pandemic
strains of influenza A viruses. Here, high
compact population, close contact with
domestic animals and birds create conditions
for the recombination of human and animal
viruses.

• Since the end of 2005, the "bird flu" caused
by the H5N1 subtype of influenza A virus,
and the "swine flu" caused by the H1N1
subtype have started in the world since 2009.



T R A N S M I S S I O N  



EPİDEMİOLOGY



Pathogenesis of influenza:
• The primary reproduction of the influenza virus that has entered the body occurs in the

epithelial cells of the upper respiratory tract (sometimes lung alveoli). As a result of the

destruction and desquamation of the surface epithelium, inflammation and edema develop

here, but the basal membrane of the epithelium is not damaged.

• Some subtypes of influenza viruses can immediately enter the alveoli and cause the

development of primary acute pneumonia (atypical pneumonia). This is one of the main

causes of death in high-risk patients

• The virus is rarely transmitted to the blood.

• Damage to the epithelium of the respiratory tract creates conditions for the development of

secondary bacterial infections, especially caused by staphylococci, streptococci

(pneumococcus) and hemophilic bacteria.

• During the flu, transient secondary immunodeficiency develops, which creates conditions for

the development of secondary bacterial infections.

• Secondary bacterial pneumonias are also one of the main causes of death.



Pathogenesis



Clinical manifestations of influenza:
•The latent period of influenza can last from 1 to 4 days.

•Uncomplicated flu. The disease begins acutely, usually with high fever, headaches,

joint and muscle pain felt throughout the body, and weakness. Catarrh of the upper

respiratory tract - cough, back pain, rhinitis and rhinorrhea develop.



Complications of the flu

•Pneumonia, the most serious complication of influenza

in the elderly and debilitated with chronic diseases, as

well as in pregnant women, is one of the main causes of

death during influenza. Viral pneumonia, secondary

bacterial pneumonias, as well as mixed viral-bacterial

pneumonias are possible during influenza. Bacterial

pneumonias are most commonly caused by S.aureus,

S.pneumoniae and H.influenzae.

•Reye's syndrome is an acute encephalopathy that

occurs in children and teenager aged 2-16 years and is

rarely observed. Mortality is approximately 10-40%.

The higher occurrence of Reye's syndrome after

administration of salicylates in these infections suggests

a possible relationship between salicylates (aspirin,

etc.) and this syndrome.







Microbiological diagnosis of influenza

Examination material - during the first three days of the disease, it is possible to obtain 

viruses as a result of the examination of the materials taken from the nose, or pharynx, as 

well as swabs from the sputum. Sometimes, nasal mucosal impression smear are studied.

Virological

Materials intended for virological examination

should be stored at +40C until examination.

Freezing reduces the possibility of detecting

the influenza virus, if the examination is to be

carried out later than 5 days, the material is

stored frozen at -700C. Chicken embryos are

mostly used for cultivation. In cell cultures,

the virus can be indicated by the

hemadsorption test 3-5 days after inoculation,

and in the culture fluid after 5-7 days by the

hemagglutination (HAR) reaction. The

subtype of the acquired virus is determined by

the hemagglutination inhibition reaction

(HIR), and the type is determined by CFT.

Express diagnostics Serological 

Preliminary serodiagnosis of influenza

is carried out by HIR and ELISA.

Since the blood serum of healthy

people can contain antibodies against

influenza viruses, paired blood sera of

the patient (taken at an interval of 10-

14 days during the acute period of the

disease and during the convalescence

period) are studied.

A four-fold increase in the titer of

antibodies in the blood serum

confirms the diagnosis. The

serological method is often used for

retrospective diagnosis.

Virus antigens can be detected

in the examined material by

IFR (direct and indirect

variant), but it has poor

sensitivity compared to the

virological method.

It is possible to determine the

viral genome in the material

by PCR. In 2006, Real-time

reverse transcriptase PCR was

proposed to detect the "bird

flu" virus (A/H5N1).



Microbiological diagnosis of influenza

Examination material - during the first three days of the disease, it is possible to obtain 

viruses as a result of the examination of the materials taken from the nose, or pharynx, as 

well as swabs from the sputum. Sometimes, nasal mucosal impression smear are studied.

Virological
Express diagnostics



Chick embryo culture method

• Fluid from the amniotic or allantoic cavity of chick embryos is tested for the 
presence of newly formed viruses by haemagglutination test; 

• the virus in positive fluids is then identified by haemagglutination inhibition 
test with specific antisera. 

Removing allantoic fluidInoculation of chick embryo



Haemagglutination inhibition test (HAI)

Influenza viruses bind to red blood cells using the haemagglutinin causing the
formation of a lattice.
HA: two-fold serial dilutions of a virus are prepared, mixed with red blood cells, and
added to the wells of a plastic plate. The red blood cells that are attached to virus
particles form a lattice that coats the well. The red blood cells that are not bound by
virus sink to the bottom of a well and form a button.

The basis of the HAI assay is that antibodies to influenza virus will prevent
attachment of the virus to red blood cells.
By adding specific antibodies to the virus it is possible to block this interaction and
detect the virus. If antibodies to the virus are specific, hemagglutination will not be
observed.

negative HA   positive HA

negative HAI   positive HAI



Express diagnostics
Immunofluorescence (IF) to detect virus into host cells

direct IF

indirect IF





TREATMENT





VACCINES

• Rimantadine can be used for emergency chemical
prevention during flu epidemics.

• Various vaccines are used for specific prevention.
Inactivated (killed) and live vaccines are available.

• Whole virion vaccines consist of inactivated viruses

• Subvirion vaccines - consist of virus particles that
have been broken down by detergents.

• Vaccines made from surface antigens include
purified H and N glycoproteins.

• Live (live, attenuated) vaccines. Thermolabile
mutants of the influenza virus have recently been
obtained that can growth at 250C but cannot
growth at body temperature (370C). Such viruses
can replicate in the nasopharynx, where the
temperature is relatively low (330C), but cannot
replicate in the lower respiratory tract. Live
vaccines made from such viruses are administered
as an intranasal spray.











Paramyxoviruses:
• Structure. The virions of Paramyxoviruses are enveloped,

polymorphic, 150 nm and larger (sometimes 700 nm).

• The genome of the virus consists of linear single-stranded RNA,

which combines with a number of proteins to form a nucleocapsid

with helical symmetry.

• The lipid virion membrane has two types of transmembrane

glycoprotein spikes: one of them consists of three glycoproteins

(HN, or H, or G) with hemagglutinin and/or neuraminidase

activity.

• The activity of these glycoproteins, which ensures the virus's

connection with the host cell, allows different types of the family to

be differentiated. It is found in HN - parainfluenza and mumps,

H - measles virus, G - respiratory syncytial virus.

• Another glycoprotein consists of fusion protein F-protein (in

English, fusion), connects cell membranes and has hemolytic

activity.







Reproduction of Paramyxoviruses:

•Paramyxoviruses are adsorbed to sialic acid

receptors on the surface of the host cell through

HN-, H- or G-proteins in the membrane.

•The virion enters the cell directly without

endosome formation.

•Genome transcription, replication and protein

synthesis take place in the cytoplasm of the host

cell.

•The virion exits the cell by budding.

•F0-glycoproteins formed as a result of

proteolytic cleavage of F-glycoproteins in the

cell membrane under the influence of

appropriate proteases of the host cell form

syncyts by connecting the membranes of

neighboring cells.



• Cultivation of Paramyxoviruses are

carried out in primary and continuous

cell cultures.

• The cytopathic effect is manifested by

the formation of syncytium

(polykaryons) and acidophilic inclusions

in the cytoplasm.

Paramyхoviridae cultivation



Resistance to environmental factors:

• Paramyxoviruses are among the most persistent viruses in the

environment.

• They are sensitive to temperatures above 500C, detergents,

disinfectants and other factors.

• They have higher resistance to low temperature.



Parainfluenza virus

• Human Parainfluenza (HPIV) virus serotypes 1 and 3

belong to the Respirovirus genus, and serotypes 2, 4a

and 4b belong to the Rubulavirus genus.

• 4 main serotypes of Parainfluenza viruses are

distinguished according to the antigens of glycoprotein

spikes in the membrane - HN-, NP- and F-proteins.

• Viruses of serotypes 1, 2, 3 have common antigens

with epidemic mumps viruses.



Clinical features of parainfluenza (PIV)

• The source of infection is patient. Infection occurs mainly through
airborne droplets.

• Incubation period is 2 to 6 days.

• Clinical symptoms:

• Rhinitis, pharyngitis, cough, fever, croup (laryngotracheobronchitis),
bronchiolitis, and pneumonia.

• Croup - the subglottic region becomes narrower and results in difficulty with
breathing, a seal bark-like cough and hoarseness.

• There is clinical variation between the different PIV types.

• PIV-1 and 2: croup in children ages 2-6 years in autumn/early winter.

• PIV-3: bronchiolitis and pneumonia, and croup sporadically, without a
particular seasonal occurrence.

• PIV-4: mild upper respiratory infections.





LABORATORY DIAGNOSIS OF PARAINFLUENZA

1. Detection of antigen from nasopharyngeal aspirates and throat 
swab by IF and PCR.

2. The virus isolation in cell culture.

Indication: Haemadsorption of erythrocytes

on the surface of cells infected with virus. 

Identification: HadsI, HAI, NT, CFT.

3. Serology – detection of rise in titer 

of IgG in paired sera: 

NT, ELISA, CFT, HAI.







Respiratory syncytial virus (RS-virus)

• RS-virus belongs to the Pneumovirus genus of the
Paramyxoviridae family.

• RS-virus is distinguished by its polymorphism: in
addition to the usual spherical forms, thread-shaped
forms are also found. Large glycoprotein spikes in
the lipoprotein membrane have no hemagglutinating
and neuraminidase activity, so they are called G
glycoproteins. This glycoprotein binds the virus to
host cell receptors.

• F glycoproteins characteristic of RS-virus connect
the membranes of neighboring cells, resulting in the
formation of syncytium.

• RS-virus got its name due to the nature of
cytopathic effect in cell culture - formation of
symplast and syncytium.



Mode of transmission of RS-virus infections:
• Infection occurs through air-droplet, as well as contact-household ways. The portal of the entry of

the virus occurs in the mucous membranes of the upper respiratory tract - nasopharynx.



• The virus multiplies

inside the epithelial

cells, causing their

destruction. The

pathological process

quickly spreads to the

lower respiratory

tract, causing

bronchiolitis and

pneumonia.

• Viremia is rarely

observed.

PATHOGENESIS



• RS-virus is one of the most common causes of lower respiratory tract infections in infants

and children. This virus is the leader among the microorganisms that cause bronchiolitis

and pneumonia in children under one year of age.

• Clinical manifestations of RS-virus infections vary widely, from mild cold symptoms to

pneumonia in infants and bronchiolitis in young children. After a latent period lasting 3-5

days, acute catarrhal symptoms of the upper respiratory tract first appear, followed by

bronchiolitis and pneumonia. RS-virus is more dangerous for children up to 6 months old

- they develop severe bronchiolitis and pneumonia.

• RS-virus infections can be complicated by inflammation of the middle ear. About half of

otitis in infants are accompanied by RS-virus infections.

Clinical manifestations of RS-virus infections:



Clinical manifestations of RS-virus infections:



Microbiological diagnosis of RS-virus infections

Examination material - nasopharyngeal lavage or nasopharyngeal swabs

Virological

RS-virus can be obtained from nasal mucus of

patients by virological method - by infecting

HeLa and Hep-2 cell cultures for this purpose.

After 10 days of incubation in cell cultures, RS-

virus induces a cytopathic effect by producing

giant cells and syncytium.

Exspress diagnostics
Serological

A serological method based

on the detection of specific

antibodies in blood serum

by IFR, ELISA and NT

can be applied, but

serological tests have little

diagnostic value, they are

mostly used in

epidemiological studies.

It is possible to detect the RS-virus in

materials taken from the nasopharynx

with a swab by IFR, ELISA and PCR.

Detection of the virus indicates current

illness, as RS-virus is never found in

healthy individuals.









MUMPS VİRUS

• Mumps virus belongs to the Rubulavirus genus

of the Paramyxoviridae family.

• The outer membrane of the virus contains HN-

and F-glycoproteins. Therefore, the virus,

having hemagglutinating activity, can be used in

chicken, guinea pig, etc. causes erythrocytes to

agglutinate. F-glycoproteins bind the

membranes of host cells, that is, they have

symplast formation and also hemolytic activity.

• Mumps virus can be cultivated in monkey

kidney cell culture. The cytopathic effect is

manifested by the formation of convoluted

giant cells



PATHOGENESİS
•Children aged 5-15 years are more vulnerable.

The virus is excreted in the mouth until the 9th

day of the disease, including the last three days

of the incubation period. The disease is

transmitted by airborne droplets, sometimes by

contact with objects contaminated with saliva.

•Mumps is an acute childhood infection

characterized by damage to the parotid glands

and sometimes other organs. The virus multiplies

in the epithelium of the mucous membranes of

the upper respiratory tract, passes into the blood,

spreads throughout the body, and enters the

salivary glands.

•The virus infects testicles, ovaries, pancreas,

thyroid gland, meninges and other organs and

causes inflammation.



PATHOGENESİS



Clinical manifestations of mumps
•The latent period lasts 2-4 weeks. The most

characteristic symptom of the disease is the

swelling and pain of the parotid glands. Swelling

of one or both of the parotid glands gives the

patient a characteristic appearance (Swine`s face).

Other salivary glands can also be involved in the

pathological process. In about one third of patients,

parotitis has an asymptomatic course

•After puberty, mumps can be complicated by

inflammation of the testicles (orchitis) in boys, and

inflammation of the ovaries (oophoritis) in girls.

•Aseptic meningitis and meningoencephalitis are

the most common complications of mumps.

•Mumps can be complicated by pancreatitis in

about 4% of cases.

•Lifelong immunity is formed after the disease.



Clinical manifestations of mumps



MUMPS

Swine`s face 



Complications of mumps

•Orchitis - 20-50 %

•Meningitis and meningoencephalitis - 15 %

•Ovaritis - 5 %

•Pancreatitis - 2-5 %

•Rare complications: polyarthritis, diabetes, nephritis,
thyroiditis, deafness, myocarditis.





LABORATORY DIAGNOSIS  OF MUMPS

1. The virus isolation from the saliva, liquor or urine in cell 
culture (or chicken eggs). 

CPE: giant multinucleated

cells formation.

Identification: 

HAI, NT, IF, CFT.

2. Serology: HAI, NT, ELISA, CFT (demonstrating IgM in the 
first serum and detecting IgG rise in paired sera).

3. Molecular-genetic:   PCR



Specific immunoglobulin
can be used to ensure a
mild course of the disease.





(RUBEOLA)





• Enveloped, pleomorphic
spheres 100-300 nm
diameter.

• Virions have an inner helical
nucleocapsid that is a coiled
helix of protein and RNA.
Envelope has hemagglutinin
(H) and fusion (F)
glycoprotein spikes.

• Nucleic acid: non-segmented,
single-stranded, negative-
sense RNA virus.

MEASLES (RUBEOLA) VİRUS



• Measles virus is cultured in primary monkey

and human kidney cell cultures. At this time,

it causes a cytopathic effect with the

formation of multinucleated giant cells -

symplasts with intranuclear and cytoplasmic

inclusions. Unlike other paramyxoviruses, it

forms intranuclear inclusions.

• Measles virus is very unstable in the

environment, it is inactivated after 3-4 hours

at room temperature.

MEASLES (RUBEOLA) VİRUS







PATHOGENESIS



Age distribution of measles cases

• Measles is one of the most contagious of all human viruses, with about 40 million 
infections world wide each year, and one to two million deaths. 









Conjunctivitis

Maculopapular rash





Complications:

• Pneumonia, otitis media, optic neuritis
• Encephalitis, subacute sclerosing panencephalitis (SSPE)
• Hemorrhagic measles



Immunity

• Infection confers lifelong immunity (after measles, permanent humoral

immunity is formed). Recurrence is rarely observed.

• Passive immunity transmitted through the placenta in the form of IgG protects

the child for 6 months after birth.

• Cell-mediated immunity causes rashes.

• Measles infection is accompanied by immunosuppression, which results in

complications.





LABORATORY DIAGNOSIS OF MEASLES

Clinically Koplick’s spots are pathognomonic.

1.Detection of antigen from nasopharyngeal aspirates and 
throat swab by IF.

2. The virus isolation in cell culture.

CPE: giant multinucleated

cells formation.

Identification: HAI, IF, NT.

3. Serology: HAI, NT, CFT.













İNOCULATION OF VİRUSES İN EMBRYONATED CHICKEN EGGS



DISSECTION AND EXAMINATION OF THE INFECTED EMBRYO
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