This Week'’s Citation Classic’

Laishes B A & Williams G M. Conditions affecting primary cell cultures of functional
adult rat hepatocytes. I. The effect of insulin. In Vitro 12:521-32, 1976.
[Fels Research Institute and Department of Pathology, Temple University School of Medicine,

Philadelphia, PA]

These papers (including references 1, 2, and 3) de-
scribe techniques for dissociating rat liver and isolat-
ing a high yield of viable hepatocytes for initiation
of monolayer cultures representative of the hepatic
parenchyma. The properties of hepatocyte cultures
were studied and factors affecting their quality were
examined. [The SC/® indicates that this paper and the
three others in the series have been cited (individually
or in some combination) a total of 507 times
(162, 130, 157, and 58 cites, respectively) in 380
publications.]
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In developing liver culture systems for the detec-
tion of chemical carcinogens, | found that measure-
ment of DNA repair smesis in freshly isolated he-
patocytes was a useful method, as described in a pre-
vious Citation Classic.* This ap?roach requires a
fresh preparation of hepatocytes for each test series,
and consequently it was important to have a tech-
nique for isolation and cuiture of hepatocytes that
was highly efficient and reproducible. In earlier
work, | was introduced to liver perfusion by a col-
league at the Fels Research Institute, Richard
Hanson. Together with one of his associates, Martfyn
Gunn, | adapted the procedures of P.O. Seglen® for
liver dissociation to isolation of hepatocytes for es-
tablishment of monolayer cultures to yield rrolife(-
ating epithelial cell lines.5 Once the utility of the pri-
mary cultures was demonstrated, various aspects of
liver perfusion and tocyte isolation, mainly de-
rived from the procedures of M.N. Berry and D.S.

Friend” and Seglen, and of culture of hepatocytes
were examined in detail. The conduct of a large num-
ber of experiments first at Fels and then at the Amer-
ican Health Foundation over a period of about four
years, in collaboration with a number of other co-
workers who appear as coal on the papers, led
to a method that was refined for primary culture of
hepatocytes as monolayers.

Two of the most significant technical innovations
that we introduced were the use of collagenase for
liver perfusion at a concentration in activity units/ml
rather than mg/ml and a short attachment interval
of 1-2 hr for initiation of cultures. The latter step
allowed the attachment of virtually only viable he-
patocytes and thereby resulted in cultures of high

qualitz.e
In the course of these studies, we examined the
effects of hormones, identifying an enhancement of
attachment efficiency mediated by insulin and a pro-
longation of the longevity of cultures by cortico-
steroids. We studied various media and showed that,
after attachment, hepatocytes could be well-main-
tained in serum-free medium E, which had been de-
veloped earlier for proliferating liver cell cultures.®
We documented the production of plasminogen ac-
tivator and a neutral protease by cultured hepato-
cytes and showed that this was suppressed by corti-
costeroids. This period was perhaps the most exciting
in my research career. My coinvestigators were en-
thusiastic and extremely capable (two, who were re-
search assistants at the time, M.F. Laspia and D.
Scaramuzzino, have subsequently obtained PhDs),
and we seemed to be learning something new every
day, including a number of interesting rvations
that were never published.
The parers that are the subject of this commen-
tary usually have been cited individually for their de-
scription of any one of the aforementioned findings.
The basic method for isolation and culture of hepa-
tocytes that emerged from these studies is still one
of the better techniques available. Many workers use
it or the main elements of it, especiallr the medium
E, which is now provided by several commercial
sou|:ces. |nfgene;:ll, advanceshm l max ea'i's
techniques for culturing parenc iver cells,
their use in research has burgeoned.®
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