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Development of techniques for the growth of mammalian cells 

in culture has opened up new vistas for investigations into the 

cause and cure of disease. Culture of an individual mammalian 

cell type under controlled conditions allows a more detailed com-

parison of normal versus diseased cells than is possible under in 

vivo conditions. 

I. PROBLEMS 

The development of cell culture as a technique has given rise 

to a number of associated "biotechnical" problems. We will brief-

ly touch on a few of these problems here. 

The problem of contamination is an ever-present worry for 

those involved with maintaining cells in culture. Contamination 

can be either microbial (viral, bacterial, mycoplasmal) or cel-
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lular Ci, e, contamination with, unwanted cell types, such as 

fibroblasts)· 

A second problem concerns difficulties encountered in produc-

ing sufficient cells for structural analyses. This hopefully is 

a purely technical problem capable of being solved by the new 

large capacity facilities at the University of Alabama in Bir-

mingham and the Massachusetts Institute of Technology. 

Culture of non-neoplastic mammalian cells has, in general, 

proven difficult. The apparent preprogrammed limit to the number 

of cell divisions that non-neoplastic mammalian cells in culture 

can undergo may be related to this problem. By contrast, most 

neoplastic cells act in culture as if they are immortal. Solu-

tions to these problems may very well lead to a better understand-

ing of basic molecular and cellular mechanisms involved in cancer 

and aging. 

The most unique and possibly the most difficult problem asso-

ciated with the use of mammalian cell cultures to study disease 

at the present time is the uncertainty as to whether any estab-

lished cell line accurately represents the nature of the corre-

sponding cell in vivo. This is an exceedingly difficult problem 

involving the apparent tendency for established cell lines to de-

differentiate in culture. One explanation is that standard cul-

ture conditions provide selective pressure which favors a dedif-

ferentiated varient over the parent cell. However, this is an 

assumption. A solution to these difficulties requires new ideas 

and techniques including a better understanding of the effects of 

environment on cell growth. Meanwhile, use of cell culture to 

study disease must be tempered by the ever-present uncertainty of 

identity between the cell in culture and the corresponding cell 

in vivo. 
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II. USES 

Isolation and maintenance of a specific cell type (often a 

cloned single cell) under controlled conditions is the key to the 

use of cell culture to study disease by a comparison of "normal" 

versus corresponding "diseased" cells. 

1. Isolated cells can be examined for their intracellular 

and extracellular molecular products. These products, combined 

with structural parameters, constitute the phenotype of the cell. 

2. The effects of environmental factors (chemical, physical 

as well as cellular) on cell growth and metabolism can be readily 

examined. This constitutes a study of external cell regulation. 

3. The influence of internal factors on cell growth and 

metabolism (internal cell regulation) can also be studied. An ex-

ample is the study of the cell cycle. 

4. A cloned, established mammalian cell in culture provides 

a unique means of studying mammalian genetics. 

5. The "normal" cell in culture provides a controllable means 

of studying the basis for cellular senescence. 

In addition to these basic uses of mammalian cells in culture 

to study disease, cell culture is suitable for applied investiga-

tion of disease. 

Attempts at cell modification to alleviate disease is one way 

of using applied cell culture research to study disease; modifi-

cation would involve use of drugs or other substances. A recent 

and highly promising avenue for cellular modification is the 

stimulation of uptake of liposomes (phospholipid vesicles) by cul-

tured cells. Pinocytotic uptake provides a means of replacement 

of defective or missing lysosomal enzymes. Uptake by liposome-

membrane fusion provides a means of modifying the surface mem-

brane of diseased cells. In addition, appropriate receptors at-

tached to liposomes potentially can produce cell specific lipo-

somes capable of "homing" to specific cell types (e. g. a malig-
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nant celll thus providing a. means of specifically directing drugs 

or other substances to cells in vivo. 

Another applied use of mammalian cells in culture is their use 

as a culture media for micro-organisms. The most important ap-

plication at present is the use of cell culture for viral replica-

tion for basic research or for production of viral products (e. g. 

vaccines) or production of viral-stimulated cell products (e. g. 

interferon). 

III. EXAMPLES 

The four papers presented in this session provide concrete 

examples of the use of cell culture to study disease. Dr. Ben-

ditt
f
s paper describes one way that cell culture has been used to 

study atherosclerosis. Vascular and connective tissue cells in 

culture provide a means of isolating for study environmental fac-

tors, cellular products and genetic parameters that may play a 

role in atherogenesis and provide an experimental system in which 

to attempt cellular modification relevant to control of athero-

sclerotic plaque formation. 

Dr. Cristofalo's paper makes use of the senescence properties 

of "normal" cells in culture to study the general process of ag-

ing. His system is suitable for detecting changes in product 

regulation with cellular senescence and for examining the genet-

ics of aging and provides a means of studying the possibility of 

modification of the aging phenomenon as expressed in individual 

cells. 

Dr. Snary's paper describes the use of cell culture to study 

a cell surface antigen. Cell culture provides a means of study-

ing the genetics of this antigen, the effects of environment on 

its expression (and/or production), and methods for alteration of 

expression (such as use of liposomes). 
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Dr. Sly
1
s concluding paper describes the use of cell culture 

to study lysosomal storage disease, For example, the genetics of 

the disease and the effects of product regulation are amenable to 

study. Further, the use of liposomes as cell modifiers provides 

a possible means of specific lysosomal enzyme replacement. 


