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have been reported in cutaneous melanomas.6566
We are studying the nature of the lymphocytes
because it would be interesting to know whether
these cells are cytotoxic lymphocytes engaged in
tumour homoeostasis or suppressor T cells that are
involved in tumour enhancement.67-9

Contrary to an earlier belief, malignant tumours
are not truly autonomous, that is, capable of growing
relentlessly. Homoeostasis in cancer is now a well
recognised entity, and a spontaneous regression of
certain tumours such as choroidal melanoma is
only one aspect of this important phenomenon. It
would appear that a tumour is a heterogeneous and
uneven collection of cells, some of which are
proliferating (i.e., taking part in the mitotic cycle)
and some of which are not, and which is subject to
depletion by migration and cell death.70 Necrosis is
thus not uncommon in choroidal melanoma, and
does not always appear to be attributable to
ischaemia.14 71 Theories have been advanced that
necrosis and inflammation in choroidal melanoma
are indicative of the host's attempt to destroy the
tumour. It is of relevance that variable degrees of
apoptosis (shrinkage necrosis) and coagulative
necrosis were observed in 6 of the 21 cases of
uveal melanoma, and, since the lymphocyte trans-
formation test was positive in all of these cases, it is
tempting to conclude that the necrosis was immuno-
logically induced. Alternatively, a positive immune
response is more likely when a melanoma becomes
necrotic and releases large amounts of tumour-
associated antigens. Since it is known that tumour
cells which infiltrate and produce metastases are
different from the primary tumour mass not only in
their histological characteristics and karyotypic
profiles but also in their susceptibility to cytotoxic
drugs due to surface membrane changes and acquisi-
tion of stronger electronegative charge,72 it is tempt-
ing to postulate that in those cases of uveal mela-
noma in which there was a marked lymphoproli-
ferative response the primary tumour contained a
small pre-existing population of cells which was
either more antigenic or was capable of extending
outside the intraocular environment to mount an
immune response.
While this may be true, there is no doubt that

infiltration and metastases (in malignant melanoma)
are the net results of a variety of cellular charac-
teristics including antigenicity, susceptibility to
immune-mediated lysis, anchorage-independent
growth, multichromosomal abnormality, and the
rate of growth.72
The degree of pigmentation and the extent of

mitotic activity and their correlation with prognosis
have been well documented,9 73 74 but in our study
we did not find any significant correlation between

the degree of pigmentation and mitotic activity with
the intensity of the lymphoproliferative response. It
appears that a positive lymphoproliferative response
to melanoma antigens is obtainable in about half
of the patients (i.e., 12 out of 25) with malignant
melanoma of the uvea. However, the lymphoproli-
ferative response evoked by melanoma tissue was
much weaker than the response seen in cultures
stimulated by PHA and PPD. This may mean that
melanoma antigens are poorly immunogenic. The
differences between positive and negative responses
may be markedly reduced if the antigen is not
prepared correctly and the proper culture techniques
are not followed meticulously. The best results are
obtained when the lymphocyte culture is challenged
24 hours after incubation, since by this time most
of the suppressor T cells are ineffective. A good
lymphoproliferative response was obtained only
when lymphocytes, maintained in a gaseous phase
consisting of 5% carbon dioxide in air, were har-
vested 6 days after the addition of the antigen.
Since the test was negative in about half of the
histologically confirmed cases of uveal melanoma,
a negative immunological result does not exclude
the diagnosis of malignancy. Nevertheless, the fact
that we did not obtain any false positive results is
encouraging, though the control series consisted of
only 12 cases; further work is required before a
conclusion is warranted.

It seems that the patients do not mount a reason-
able degree of cell-mediated immunological response
to melanoma antigens unless the tumour has
extended outside the eyeball and become accessible
to immunologically competent cells. It is not sur-
prising, therefore, that, although the response of
the lymphocytes in these patients was tumour-
specific, it was largely ineffective in controlling
tumour growth.

This peculiar response of uveal malignancy when
compared with malignant tumours elsewhere in the
body can be explained at least in part by postulating
that both the afferent and efferent limbs of the
immune response in the eye may be subject to delay
and modification because of the absence of lym-
phatic channels in intraocular tissues.
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