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Tissue culture has much to offer in studies on
prostatic cancer though the amount of informa-
tion it has actually produced is still relatively
small.

The main virtue of tissue culture is that it
allows the separation of cells from the host
and the control of their environment. This is
of particular importance in the prostate where,
in the intact individual, we have only a very
uncertain knowledge of the endocrine environ-
ment around the specific epithelial cells.
However precise our methods may be for
measuring hormones in the blood or urine we
can only guess at the concentrations available
to the prostate cells. The second virtue of

sometimes mixed, are maintained in a dis-~
organised and often rapidly growing form. Both
types of culture system are valuable but to ob-
tain the maximum amount of information the
technique which is most appropriate for the
particular problem to be solved must be
selected. Thus, for questions concerned with
physiology of the gland, the organ culture
system is likely to be more informative.
Questions concerned with the behaviour of in-
dividual cells are more likely to be angwered
by cell culture systems.

The main problem, as far as human tissue
is concerned, is that prostatic carcinoma is
rarely removed by radical surgery, so that

tissue culture is underlined by the last state- human carcinoma cells are not readily available
ment - "available to the prostate cells". The in any quantity. If cells are to be grown they must
prostate is a complex organ with many different be alive and most biopsy methods used to
cell types. Tissue culture allows the isolation obtain prostatic tissue tend to damage the cells.
and study of the direct effect of different agents A second problem is that even if living tumour
on specific cell types such as epithelium, cells are obtained only a relatively small pro-
muscle and stroma. It also allows for the portion of tumours can be maintained in culture
analysis of the products of specific cell types for any length of time.
and the effects which are due to the interaction A further problem is that it is almost im-
of these different cell types. possible to obtain and grow normal human
There are two main types of tissue culture prostatic epithelium. This particular problem
both of which have been used in the study of ig not confined to the prostate or to human
prostatic disease. The first is organ culture, tissue but is a problem which applies to all
a misnomer since only fragments of the organ mammalian cells (6). The usual source of
rather than whole organs are maintained. The human material is from benign nodular hyper-
basis of the technique is that the tissue is plasia and this is NOT normal prostate.
maintained in an organised form with epithelium These difficulties inevitably lead to the use
and stroma in its normal relationship. The of an animal model system but these too have
second type of culture system is the cell culture their ewn problems as all who have been con-

in which cells usually of a single type but cerned with the experimental investigation of
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prostatic cancer are only too well aware. The
prostate in almost all species differs in
position and structure from the human prostate
and spontaneous prostatic cancer is very

rare.

Despite these problems there are many things
which have been learnt and many more which
can be learnt using tissue culture techniques.
Tissue culture can be of value in three areas:

1. The effects of hormones on the normal

and abnormal prostate

2. In vitro carcinogenesis

3. The study of stromal-epithelial interaction

1. THE EFFECTS OF HORMONES

Much of this work has been done by Lasnitzki (9)
and, in general, it has confirmed the expected
effects, i.e. that in mouse or rat prostate,
androgens are necessary for normal epithelial
maintenance and function, and that oestrogens
are inhibitory. This response is altered by
age (3) and it has been shown that hormones
such as insulin have a remarkable effect on
the rodent gland (4). Lasnitzki has also studied
the effect of pituitary hormones and the effects
of hormone interaction (9). Perhaps the most
important part of her work, in collaboration
with Beaulieu and his colleagues, has been
concerned with the studies on androgen
metabolism. Most of this work has been done
using the normal rodent prostate and has great
potential, particularly if the methods can be
applied to human tissues.

There have been a number of reports on the
effects of hormones on benign prostatic hyper-
plasia, e.g. McMahon and Thomas (12),
Lasnitzki et al. (10), McRae et al. (13). Riches
et al. (15) and some on prostatic cancers e. g.
McMzhon et al. (11), and Webber (17), but all
suffer from problems concerned with sampling
and difficulties in assessing the results of
treatment. Most have used organ culture
systems and results have been assessed by
structural alterations. Unfortunately, many of
the structural changes in the prostatic epithelium
can occur in the absence of hormones and it is
difficult to control the effects of injury and
regeneration.

Cell culture systems have also been used
but there are no cell lines derived from
normal tissues. Fraley et al. (1) have reported
the establishment of a permanently transfer-
able cell line from a human prostatic adenoma
but it seems likely that this line (MA 160)
may be the result of Hel.a cell contamination.
Schroeder et al. have grown cells from a
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number of prostatic cancers, but these have
been maintained for only 2 or 3 months (16).
Thus, the general experience is that cells can
be grown from most explants of prostatic tis-
sue, benign or malignant, but in almost all
studies the cells rapidly die out. The outgrowth
that occurs is invariably a mixture of
epithelial and mesenchymal cells from all the
cell types originally present in the explant.

The conclusions to be drawn are that in this
field the future depends on the development of
basic techniques.

2. IN VITRO CARCINOGENESIS

A model system in which neoplastic transforma-
tion could be studied would be of great value,
not only for prostatic cancer but for most
other cancer studies. There is no satisfactory
model for prostatic carcinoma and almost all
the work which has been done in in vitro
carcinogenesis, has been concerned with neo-
plastic transformation by viruses or chemical
carcinogens of mesenchymal cells - the so-
called fibroblasts which are, in fact, derived
from small blood vessels. These cells very
rarely produce tumours spontaneously in man
or the experimental animal. Recently, it has
been possible to transform epithelial cells in
vitro, using a technique which is simple in
principle but requires some care and dexterity
in practice. These transformed cells are from
adult mouse salivary gland and produce
epithelial tumours when reimplanted into
syngeneic hosts (8). After refining the technique
it is planned to apply it to other organs.

There have been two attempts at in vitro
carcinogenesis in the prostate. Lasnitzki has
shown that the application of 20 methyl-
cholanthrene to organ cultures of rodent prostate
produces irregular cellular proliferation (9).
Heidelberger has extended this work by culturing
treated organ cultures and established cell lines
from them (7). Some of these produced tumours,
but the cells were mesenchymal. In a similar
type of experiment Paulson et al. induced a
viral transformation of cells from hamster
prostate (14). These cells were also tumour
producing, but the tumours were also probably
mesenchymal.

3. STROMAL-EPITHELIAL INTERACTION

The third area in which tissue culture
techniques are of value is in the study of
stromal epithelial interactions. Using tissue
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culture techniques, it is possible to separate
epithelium and stroma, and study the role that
each plays in growth and normal function (5).
In embryogenesis, the mesenchyme plays an
important, perhaps dominant, role in con-
trolling normal growth and differentiation. It
has always seemed probable that there is a
similar relationship in the adult; in the
prostate there is good evidence to suggest that
stromal nodular proliferation may initiate
epithelial growth in benign nodular hyperplasia,
or in the pre-cancerous post-sclerotic hyper-
plasia.

CONCLUSIONS

Tissue culture has a great potential value in
the investigation of prostatic cancer but the
technique has not yet been exploited fully. This
is due mainly to inherent practical problems,
particularly the fact that very few (if any)
prostatic tumours can be established in culture
as cell lines and the fact that normal human
prostatic epithelium is very rarely available
for culture. Nevertheless the method can be
used to give information on hormone and drug
metabolism by the tissue. Further technical
developments should allow us eventually to
establish cell lines for study from surgically
removed tissue but the problem of providing
normal control tissue for comparison is likely
to remain.

This paper was presented at the International
Conference on Prostatic Cancer, lLeeds,
July 6th-9th, 1976.
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