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Contents of Teaching in Medical Virology Lecture: 
1. Introduction to virology 

2. Laboratory diagnosis 
3. Childhood illnesses 
4. Human herpesviruses 
5. Respiratory infections 
6. Gastroenteritis 
7. Acute neurological syndromes 
8. Hepatitis 
9. Human retroviruses 
10. Human papillomaviruses 
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Antibody assays 
 

• An acute or recent infection 
may be confirmed by 
demonstrating the presence of 
specific IgM in a single serum 
sample, or showing a sero-
conversion or rise in titre of 
specific IgG in paired sera. 
In general, the presence of IgG 
and the absence of IgM, is 
indicative of past infection or 
immunity. 
These days, antibody assays 
are usually tested by means of 
the enzyme-linked immuno-
assay (ELISA) technique. 
 















Western blot testing for HIV-1 





Direct demonstration of virus 
 • (a) Electron Microscopy 

• Viruses are very small and cannot be visualized by light microscopy. Historically 
the electron microscope was very useful in defining the morphology of many 
human viruses. However, it is not a tool that is routinely used to identify viruses 
in a diagnostic setting. This is because viruses are usually present in very small 
numbers in clinical specimens and other contaminating material tends to 
obscure their presence. 
 



Pictures of viruses in E.M 





Negri bodies in Rabies 



• (b) Demonstration of virus-infected cells in 
clinical samples by labelled antibodies.  

• This technique is commonly used to identify 
the causative agent in a patient with a 
respiratory infection, caused by viruses such 
as RSV, Influenza or Adenovirus. 

• Infected cells synthesize and express viral 
proteins (antigens). The presence of these 
can be detected using specific mono-clonal 
or poly-clonal antibodies labelled with 
fluorescene (a green dye). The antibody 
binds to the cells if they express the 
corresponding antigen. The cells can then be 
visualized by examination under a 
fluorescent microscope. Positive cells 
fluoresce a bright green colour. 

• The limitation of the test is that you have to 
know what virus you are looking for. 
The advantage is that one can get a very 
rapid answer as to which virus is causing the 
problem. 
 

Direct demonstration of virus 
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Culture 
 

• Viruses can only replicate in living cells. 
Therefore to culture them in vitro one must 
provide them with living cells. In the past it 
was common to use laboratory animals, or 
chick embryos to grow viruses, but these 
have largely been replaced by the use of cell 
monolayers. 

• The clinical sample is inoculated into a test 
tube containing a glass cover slip on which a 
cell monolayer is growing. Replicating viruses 
change the appearance of the cells to induce 
a cytopathic effect. Different viruses cause 
different types of cytopathic effects. Only 
some medically important viruses can be 
cultured. 

• Immunofluorescence: Another way to 
identify a virus growing in a cell culture is to 
add fluorosceine labelled monoclonal 
antibodies to likely viruses to the cell sheet 
and examine under a fluorescent 
microscope. 
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Inverted microscope 

http://www.google.com.tr/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMIsInC_pCDyQIVS4osCh2SMw2g&url=http://biologyze.com/tag/cell-culture/&psig=AFQjCNHNGUhhlNRiRWgAcMvgI0nWBqwXSA&ust=1447151341754976










Molecular techniques 
 

• Nucleic acid amplification 
techniques such as polymerase 
chain reaction (PCR) can be used 
to detect viral genomes in clinical 
material. The same technique can 
be used to detect any DNA 
sequence (viral, bacterial or 
other). To detect RNA, an initial 
reverse transcription step is 
performed (converts RNA into 
cDNA). After this, PCR can be 
performed. Molecular assays are 
very sensitive (able to detect only 
a few viruses in a clinical sample.) 
They can also be used to measure 
the amount of virus (viral load) in 
a patient's sample. 
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Thermalcycler for PCR technique 
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In house PCR, agarose jel imagination 
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Real time PCR, digital curve imagination 
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