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Viral cultivation by cell culture 

 

The idea of cell cultures dates back to the end of the nineteenth century. It was not a practical 

laboratory technique until the development of antibiotics. Cell cultures have replaced embryonated 

eggs as the preferred type of growth medium for many viruses. Cell culture consists of cells grown in 

culture media in the laboratory. These cultures can be propagated and handled like bacterial cultures; 

they are more convenient to work with than whole animals or embryonated eggs. 

 

 Major problem with cell cultures: 

 
1.    The process requires trained technicians with experience in working on a full time basis 

2.    State health laboratories and hospital laboratories do not isolate and identify viruses in clinical 

work. 

3.    Tissue or serum for analysis is sent to central laboratories to identify virus 

Tissue culture: 

Cultivation of bits of tissues and organs in vitro had been used by physiologists and surgeons for the 

study of morphogenesis and wound healing. The first application of tissue culture in virology was by 

Steinhardt and colleagues (1913), who maintained the vaccinia virus in fragments in rabbit cornea. 

Maitland (1928) used chopped tissue in nutrient media for cultivation of vaccinia viruses. The turning 

point which made tissue culture the most important method for cultivation of virus was the 

demonstration by Enders, Weller and Robins (1949), that poliovirus can be grown in tissue culture in 

non-neural origin. 
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There are three types of tissue cultures: 

1) Organ culture: 

Small bits of organs can be maintained in vitro for days and weeks, preserving their original 

architecture and function. Formalin is used for the preservation. Organ culture is useful for the 

isolation of some viruses which appear to be highly specialized parasites of certain organs. 

Example: Tracheal ring organ culture is employed for the isolation of cornovirus, a respiratory 

pathogen. 

2) Explant culture: 

Fragments of minced tissues can be grown as ‘explants’ embedded in plasma clots. They may also be 

cultivated in suspension. This was originally called as tissue culture. This method is now seldom 

employed in virology. 

Example: Adenoid tissue explant culture was used for the isolation of adenovirus. 

3) Cell culture: 

 The cell culture is the method routinely employed nowadays for identification and cultivation of 

viruses. Cells of various types of tissues of animals may be cultivated. But more commonly, 

fibroblast and muscle epithelial cells are used for the propagation of virus. 

 The tissue is first removed from the organism concerned. This tissue is then broken down into its 

constituent cells by utilizing suitable physical means. Homogenization in a homogenizer is common 

method utilized. The complete tissue is then converted into many small pieces. The tissue fragments 

are washed with salt solutions. Sterile physiological saline or other types of solution like saline or 

other types of solution like hank’s solution or eagle’s solution are used. The pieces are converted into 

their constituent cells by a process called dispersion of the cells from tissue. It is done by breaking 

down the proteinaceous cementing material (i.e. Haluronic acid), joining the cells with the help of 

proteolytic enzymes like trypsin and mechanical shaking. This step is called as trypsinization. 
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 The washed tissue fragments are then placed in a flask with sterile trypsin solution at 4°c for about 

18 hours. During this period, the tissue fragments area gradually dispersed into their cellular 

components. Presence of chemicals like EDTA helps in dispersion of cells. The cells are then 

centrifuged and resuspended in washing medium. It is done repeatedly. The washed suspended cells 

are then cultivated in a suitable growth medium. The essential constituents of growth medium are 

physiological amounts of essential amino acids, and vitamins, salts and glucose and a buffering 

system generally consisting of bicarbonate in equilibrium with atmosphere containing about 5% calf 

or fetal calf serum. Antibiotics are added to prevent bacterial contaminants and phenol red as 

indicator. Such media will allow most cell types to multiply with a division time of 24-48 hrs. 

 Cultivation is done after adjustment of the number of cells per unit volume. The required number of 

cells is suspended in the growth medium taken in a tube or flask. The entire culture is then incubated 

at 36°c for 72hrs. The cells in culture multiply and cover the bottom of the glass container with a thin 

but continuous layer, which is often one cell thick. Such cell layers are called as monolayer. This 

technique was improved by Dr. Dulbecco and his associates in the U.S.A. They found that the 

monolayer can be developed on agar containing necessary nutrients. Virus particles grown on such 

monolayer are extremely uniform in growth. 

 Sometimes the dispersed cells are not allowed to settle down at the bottom of the container. Rather 

they are kept floating by shaking the flasks continuously on the mechanical shaker. This type of 

culture is called as suspension culture. A vigorously growing monolayer or suspension culture is then 

inoculated with the types of viruses to which it is susceptible. The inoculation is done by mixing or 

spreading the viral suspension with the cultivated host cells. The virus particle infects the host cells in 

due course. They multiply in number within the host cell and eventually come out by destroying the 

host cell. They are thus liberated into the surrounding medium and infect the neighboring cells. The 

cell culture looks disintegrated. The initially formed virus particles soon lead to the production of 

many more viruses. These areas appear to be completely disintegrated and take shapes of white 

patches called as plaques. 

Types of cell cultures: 

 On the basis of origin, chromosomal characters, and the number of generations through which they 

can be maintained, cell cultures are classified in three types. 
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1) Primary cell culture: 

These are normal cells obtained from fresh organs of animals and cultured. Once the cells get 

attached to the vessel surface, they undergo mitosis until a confluent monolayer of cells covers the 

surface. These layers are capable of limited growth in culture and cannot be maintained in serial 

culture. They are commonly employed for primary isolation of viruses and in preparation of vaccine. 

Primary cell cultures are generally best for viral isolation and Rhesus monkey kidney cells cultures 

are widely used, which are sensitive to a wide range of viruses. 

Examples: Rhesus monkey kidney cell culture, Human amnion cell culture. 

2) Diploid cell culture: 

It is also called as semi continuous cell lines. These are subsequent cultures derived from primary cell 

cultures. These are cells of single type that retrain the original diploid chromosome number and 

karyotype during serial sub cultivation for a limited period of time. There is rapid growth rate and 

after 50 serial subcultures, they undergo senescence and the cell strain is lost. The diploid cell strains 

are susceptible to a wide range of human viruses. They are also used for isolation of some fastidious 

viruses and production of virus vaccines, 

Examples: Human embryonic lung strain (WI-38) and Rhesus embryo cell strain (HL-8) 

3) Continuous cell culture: 

These are cells of a single type, usually derived from the cancer cells that are capable of continuous 

serial cultivations indefinitely. These cells grow faster and their chromosomes are haploid. They are 

also called as permanent cell lines. Permanent cell lines derived from a single separated cell are called 

as clones. One common example of such clone is Hela strain derived from cervical cancer of lady 

Hela, by name. Continuous cell lines are maintained either by serial subculture or by storing in deep 

freeze at -70°c so that these can be used when necessary. Some cell lines are now permitted to be 

used for vaccine manufacture. 

 


