
SUMMARY REMARKS 

GORDON SATO 

In this session, we have the signs of a revolution in pro-

gress. Its groundwork was laid with the discovery of tissue cul-

ture and its important elements have been slowly constructed over 

the past seventy years. With the accelerating accumulation of 

information, we can see that tissue culture will profoundly 

change the course of physiological research and our understanding 

of integrated physiology. 

Let me shift our perspective slightly by describing some of 

the activities of my laboratory. We have been working for some 

time on growth factors and the development of hormone dependent 

cultures. Our experience has caused us to wonder why we always 

add serum to culture medium, and the hypothesis we have developed 

is that serum is mainly a source of hormones. Media are not made 

with mixtures of classical hormones replacing serum. Obviously 

there are hormones yet to be discovered and many will have to be 

discovered by in vitro techniques. In vitro techniques have 

played an important role in the elucidation of the factors de-

scribed in this session. However, a better example to illustrate 

my point is the somatomedins which were discovered by in vitro 

techniques. They had to be discovered in this way because there 
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is no organ of storage and the organ of synthesis (presumably the 

liver1 cannot be conveniently extirpated to observe inhibition of 

growth. The classical route of discovery (gland extirpation or 

injection of tissue extracts) could not be used. 

Today, the somatomedins are respectable hormones and should 

be viewed as the first genuine physiological effectors which were 

discovered in culture. The reports of our session are ample evi-

dence that this is a continuing process. 

We were inspired by a conversation with the late Gordon Tom-

kins to frame our hypothesis and to put it to a direct test. Ms. 

Izumi Hayashi in my laboratory has shown that medium in which 

serum is replaced by four hormones, and the iron transport pro-

tein, transferrin, will support the sustained growth of G H 3 cells. 

The hormones are somatomedin, tri-iodothyronine, parathormone and 

TRH. We know that similar media will support the growth of a wide 

variety of, and perhaps all, cells established in culture. We 

are also confident that new hormones discovered by culture tech-

niques will play an important role. The implication of this ob-

servation is that every cell in body requires a specific constel-

lation of hormones for maintenance and these will be worked out 

in culture. 

Since its beginning, tissue culture has offered the hope that 

this technique would provide radical advances in our understand-

ing of cell biology and physiology. Today, we have seen hints 

that this hope may at long last be fulfilled. 


