
Lab diagnosis for viral 
infections



Specimen collection

• Blood samples: PBMC, serum/plasma

• Body fluid: CSF, urine, and saliva

• Swab: nasopharyngeal or skin swab

• Feces

• Tissue 



Steps for viral diagnosis

• Direct examination

• Viral isolation and identification

• Ab or Ag detection using serological assay

• Molecular diagnosis



Direct examination

1. Electron microscope 

• Transmission electron microscopy (TEM) 
Magnification >500.000X 2D-picture 

• Scaning electron microscopy (SEM) 
Magnification 10.000–100.000X 3D-picture 



Direct examination

2. Immunostaining assay

3. Cytopathic assay

4. Agglutination assay (latex test)

5. Molecular assay (PCR, RT-PCR, 

qRT-PCR)





Viral Morphology

• Size and shape of viral particle 

• Presence or no presence of viral envelope 

• Structure (symmetry) of capsid 



Immunostaining assay

• Using monoclonal antibody to viral antigen in 
clinical specimen

• Secondary Ab to develop the signal of positive 
staining

• Secondary Ab tagged with fluorescence dye: 
immunofluorescence staining assay (IFA)

• Secondary Ab tagged with peroxidase + substrate) 
immunoperoxidase staining assay (IHC)















Plaque Assay

• Plaque based assay are standard method used to 
determine virus concentration in term of 
infectious dose.

• This assay determines the number of plaque 
forming unite (pfu) in virus sample. 

• To measure virus quantity.

• Plaque is an area of infection surrounded by 
uninfected cells, 

• It takes 3-14 days











Molecular Assay

• DNA virus: PCR

• RNA virus: RT-PCR or qRT-PCR

• Virus nucleic acid (hybridisation)

• Detection of viral nucleic acid directly in: 

1. Tissues

2. cell smears

3. histopathological preparations 

Example: Diagnosis of Human papilloma virus (HPV) 
infection 



PCR method 

First step: (DNA or RNA extraction from clinical samples) 

Second step: PCR mix PCR Reaction Components 

Water Buffer DNA template Primers Nucleotides 
Mg++ ions DNA Polymerase 

Third step: 

• Gel electrophoresis then 

• Detection and identification of amplified target DNA 
fragments based on molecular size 



Viral isolation & identification

• Good standard for diagnosis

• Time consuming

• Confirm direct examination and serological 
assay

• Required facilities for lab 



Tools for viral  isolation

1. Experimental animal (inoculation)

2. Embryonated egg  (Chick embryo)

3. Cell culture (cell line)





Cell culture

1. Primary cell culture (monkey kidney)

• prepared directly from animal or human tissues and 
can be subcultured only once or twice

2. Semi continuous or diploid cell culture

• derived from human fetal tissue and can be 
subcultured 20 to 50 times e.g. human diploid 
fibroblasts such as MRC-5

3. Continuous cell culture 

• derived from tumours of human or animal tissue e.g. 
Vero, Hep2



Cell culture

1. Change of cell formation: CPE, Hyperplasia, 
and inclusion bodies.

2. Immunostaining assay and molecular assay

3. Cell culture media





Viral identification

1. Animal models: disease or death

• Clinical sign observation 

• Specimen collection & sacrifice animal for viral 
detection, isolation & identification

2. Embryonated egg

• Hemeagglutination assay 

• Immunostaining assay,

• Embryo observation: died



Serological assay

• Wide used in routine laboratory
• Required paired serum:
• The change of Ab titer (4-fold rising) between 

Acute and convalescent period (2-3 weeks)
• Very sensitive
• Detection of  IgM in primary infection
HIV test 
If positive twice, Western Blotting is performed next 
Could detect viral antigens or antibodies 









Tools for Ab Detection

• Neutralising test

• Complement fixation test

• ELISA test

• Hemagglutination inhibition test

• WB test

• Rapid test (Strip test) for Ab or Ag detection





Thank you 


