
Measurement of viruses by end-point dilution assay 
Tissue culture infective dose 50 (TCID50) 

  



The end-point dilution assay was used to 
measure virus titer before the development of 
the plaque assay, and is still used for viruses that 
do not form plaques. Serial dilutions of a virus 
stock are prepared and inoculated onto replicate 
cell cultures, often in multi-well formats (e.g. 96 
well plastic plates). The number of cell cultures 
that are infected is then determined for each 
virus dilution, usually by looking for cytopathic 
effect. 

 



In an end-point dilution assay, 10 monolayer cell 
cultures were infected with each virus dilution. 
After an incubation period, plates that displayed 
cytopathic effects were scored with a +. At high 
dilutions, none of the cell cultures are infected 
because no particles are present. At low 
dilutions, every cell culture is infected. Half of the 
cell cultures showed cytopathic effects at the 10-

5 dilution. This is the end point: the dilution of 
virus at which 50% of the cell cultures are 
infected. This number can be calculated from the 
data and expressed as 50% infectious dose (ID50) 
per milliliter. The virus stock in this example 
contains 105 ID50 per ml. 



















Reed and Muench method 






