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2. Ders



Cell Culture

• Cell culture refers to the removal of cells from an

animal or plant and their subsequent growth in a

favorable artificial environment.

• The cells may be removed from the tissue directly

and disaggregated by enzymatic or mechanical

means before cultivation, or they may be derived

from a cell line or cell strain that has already been

already established.



• Cells, removed from animal tissue or whole

animals, will continue to grow if supplied with

nutrients and growth factors.

• This process is called cell culture. It occurs
in vitro

(‘in glass’) as opposed to in vivo (‘in life').





• The culture process allows single cells to act as

independent units much like any

microorganism such as bacteria or fungi.

• The cells are capable of division by mitosis and

the cell population can continue growth until

limited by some parameter such as nutrient

depletion.















Organ Culture







Primary Culture

• Primary culture refers to the stage of the
culture after the cells are isolated from the
tissue and proliferated under the appropriate
conditions until they occupy all of the available
substrate (i.e., reach confluence).

• At this stage, the cells have to be subcultured
(i.e., passaged) by transferring them to a new
vessel with fresh growth medium to provide
more room for continued growth.



Cell Line

• After the  

becomes

first subculture, the primary

culture  known as a cell

line or subclone orsecondary culture.

• Cell lines derived from primary cultures have a

limited life span and as they are passaged, cells

with the highest growth capacity predominate,

resulting in a degree of genotypic and phenotypic

uniformity in the population.





Finite Cell Line

• Normal cells usually divide only a limited

number of times before losing their ability to

proliferate, which is a genetically determined

event known as senescence; these cell lines

are known as finite.



Continuous Cell
Line

• However, some cell lines become immortal through

a process called transformation, which can occur

spontaneously or can be chemically or virally

induced.

• When a finite cell line undergoes transformation

and acquires the ability to divide indefinitely, it

becomes a continuous cell line.







• Depending on their origin, primary 
cells grow in two different ways:

1. Adherent monolayer cells

2. Suspension cells



Adherent cells
• These cells are anchorage dependent and propagate

as a monolayer.

• These cells need to be attached to a solid or semi-solid
substrate for proliferation.

• These adhere to the culture vessel with the use of an
extracellular matrix which is generally derived from
tissues of organs that are immobile and embedded in a
network of connective tissue.

• Fibroblasts and epithelial cells are of such types.







Suspension
cells• Suspension cells do not attach to the surface of the

culture vessels.

• These cells are also called anchorage independent or

non- adherent cells which can be grown floating in

the culture medium.

• Hematopoietic stem cells (derived from blood, spleen

and bone marrow) and tumor cells can be grown in

suspension.



Suspension
Cells

• These cells grow much faster which do not

require the frequent replacement of the

medium and can be easily maintained.

• These are of homogeneous types and enzyme

treatment is not required for the dissociation of

cells; similarly these cultures have short lag

period.



Suspension Cells



Monolayer Cells vs Suspension Cells



Contact Inhibition













Primary cells differ from celllines  
in many ways

• Primary cells have a finite lifespan. After a certain 
period of time in culture, they will die. And the 
amount of time primary cells survives in culture 
varies depending on the cell type. On the 
contrary, an immortalized or continuous cell line 
has acquired the ability to proliferate indefinitely.

• Primary cell cultures are harsh, requiring 
optimized growth conditions, including the 
addition of specific cytokines and growth factors 
for propagation in serum- free or low-serum 
growth media, which is absolutely different from 
immortalized cell lines.



Primary cells differ from celllines  
in many ways
• Primary cells retain the natural feature of the

tissue where they had been isolated. And due
to this character, they are physiologically
normal and thus theoretically provide
unaltered, “natural” experimental results.

• Immortalized cell lines, on the other hand, are
often transformed with other inducible
modifications, which may alter the outcome of
experiments.



The list of major differences between primary cells and cell lines.















Cell 
Confluency







Why grow animal cells
inculture?
• to

biochinevmeistirgyatof 
epathways can

the normal physiology or
cells. For example, metaboli
be investigated c

g
radioactivelbyy labeled substrates applaynind
subsequently looking at
products• to test the effects of compounds on specific cell
types. Such compounds may be metabolites,
hormones or growth factors. Similarly,
potentially toxic or mutagenic compounds may
be evaluated in cell culture



Why grow animal cells inculture?

• to produce artificial tissue by combining 
specific cell types in sequence. This has 
considerable potential for production of 
artificial skin for use in treatment of burns.

• to synthesize valuable products (biologicals) 
from large-scale cell cultures. The biologicals 
encompass a broad range of cell products 
and include specific proteins or viruses that 
require animal cells for propagation.






