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effect of cytotoxic lymphocytes on the target cells.

To be able to clarify the possible role of antigen in
this reaction more knowledge is needed of the actual
antigens involved. In one preliminary experiment we
produced an antibody-antigen complex by reacting
a positive melanoma serum with the surface mem-
brane of the autologous cells, and by ultrasonication
produced an antibody-antigen complex with antigen
excess. This would, as expected, block or neutralize
the positive antibody-containing serum, but showed
no cross-reactivity with the negative serum in the
same patient. This indicates that not all tumour-
specific antibody-antigen complexes can be regarded
as responsible and, therefore, the possibility of an
anti-idiotype must still be considered. If this is
subsequently shown to be the case it presents some
very interesting possible lines of approach in the
understanding of this failure of humoral immunity,
and also opens up several interesting channels of
research in terms of subsequent immunotherapy; for
if the anti-antibody can be prevented then the
tumour antibodies theoretically should persist and
this should increase the resistance to circulating
tumour cells.

Other Aspects of the Interplay between Antibody and
Tumour Antigens

RENAL COMPLICATIONS
The discussion so far has indicated that antibodies
and antigens react in patients with malignancy and
there is some suggestion that such reactions can be
either beneficial or detrimental depending on the
timing, the type of antibody, and the antigen con-
cerned Whatever the outcome in terms of the
patient’s survival, it would seem possible that anti-
body-antigen complexes might be deposited in the
reticuloendothelial system or even on the basement
membrane of the kidney. The latter would be par-
ticularly likely if the patient were producing small
amounts of antibody and antibody-antigen com-
plexes were therefore being produced with excess
antigen. This is a situation which has been shown to
result in deposition of antibody-antigen complexes
on the basement membrane of the kidney.

THE NEPHROTIC SYNDROME AND MALIGNANCY
There are now several reports of the association
between a progressive nephrotic syndrome and long-
standing malignancy (Cantrell, 1969; Loughridge
and Lewis, 1971). In some cases the relationship
between the two is not clear whereas in others the
nephrotic syndrome has temporarily abated on
removal of the tumour (Cantrell, 1969; Ghosh and
Muehrcke, 1970). In view of this and the consider-
able theoretical possibilities of antibody-antigen
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Fig 6 Direct immunofluorescence on glomerulus of
Dpatient with the nephrotic syndrome and malignancy, with
lumpy distribution of immunoglobulin on basement
membrane.

complex deposition occurring in patients with
malignancy it was decided to investigate a patient
who developed a classical nephrotic syndrome
following the appearance of carcinoma of the lung
which, although considered inoperable, remained
clinically static for a period of some years. Biopsy
of the kidney showed an epimembranous nephro-
pathy and immunofluorescence revealed the presence
of immunoglobulin in a ‘lumpy-bumpy’ distribution
on the basement membrane (fig 6). The patient
died and it was possible to obtain viable tumour
cells from the lung and kidney in a fresh state.
Material eluted from the kidney containing immuno-
globulin reacted specifically by membrane fluores-
cence with the carcinoma of the lung cells but not
with other cells taken from the same patient or other
patients. The reaction could be abolished by absorp-
tion with the lung tumour but not by absorption
with lung tissue. A reaction between an extract of the
lung tumour, the elute from the kidney, and the
patient’s serum produced on immunodiffusion a
line of identity between the sera and the elute from
the kidney against the extract from the lung tumour
(Lewis, Loughridge, and Phillips, 1971). Similar
observations have been reported in experimental
animal models with lymphomas (Mellors, 1966;
Mellors, Shirai, Aoki, Haebner, and Krawczynski,
1971) and there appears to be an increasing aware-
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ness of minor degrees of the nephrotic syndrome in
malignancy. The suggestion is that under the con-
ditions described previously slowly forming com-
plexes between tumour-specific antibody and some
tumour antigens result in deposition in the kidney
with subsequent damage and the production of the
nephrotic syndrome. The inevitable question is
immediately raised as to why the nephrotic syndrome
does not occur more frequently. However, there is
the possibility that minor degrees of the nephrotic
syndrome could easily be overlooked in patients
with advanced malignancy, and the timing of the
events is obviously critical. Further studies into this
particular aspect of antibodies and antigens in
malignancy is of considerable interest not only
because the kidney may well act as a very effective
bioabsorption column for obtaining antigens and
antibodies, but this particular model may also serve
to further our understanding of immune complex
diseases of the kidney. This aspect of the studies also
carries a note of warning: there is a tendency for
immunotherapeutic approaches to be used on a
wide scale despite the fact that we understand little
about the basic mechanisms involved. The use, for
instance, of blood transfusion and the transfusion
of large volumes of serum from patients whose
tumours appear to be regressing into patients with
progressing tumours (Horn and Horn, 1971)
depends on the surface antigen being equally re-
presented from one patient to another—a situation
certainly not seen in some human tumours. The
danger of forming antibody-antigen complexes
which could result in considerable damage to the
kidney must also be considered.

The value and dangers of the hyperimmune state
in malignancy might well be worthy of investigation.
There are now numerous examples, the best of all
perhaps being the hyperimmune situation in
chronic endemic malaria, where considerable de-
rangements of the immune system result from the
hyperimmune state or are associated with the hyper-
immune state. The deposition of immunoglobulin
complexes in chronic malaria resulting in the
nephrotic syndrome on the one hand (Kibukamusok,
Hutt, and Wilks, 1967) and so-called big spleen
disease or tropical splenomegaly on the other has
certain interesting parallels with the situation
beginning to emerge from some examples of the
malignant process (Ziegler, Cohen, and Hutt, 1969).
There could, therefore, be some interesting parallels
in the study of immunity to parasites, such as the
plasmodia, and circulating tumour cells. Widespread
attempts at immunotherapy, particularly those
involving passive immunity, should be preceded by
further investigations into these aspects of the
immune response against tumour cells.

Antibodies not Involved in Protective Immunity

As stated at the beginning of this discussion it is not
inconceivable that antibodies could be produced
against components of the tumour cell—rather like
components of bacteria, viruses, and protozoa—
which have not primarily a protective function but
are dependent on other immune processes. The anti-
body cytoplasmic components might well be con-
sidered under such a heading since it is unlikely that
antigens expressed by internal components of cells
could initially be involved in a protective immune
function. Before dismissing this entirely, however, it
is worth remembering that the process of emperi-
polysis described by Pulvertaft (1959) apparently
shows that lymphocytes may enter the living cells
and emerge without destroying the cell. Perhaps this
could be considered an immune surveillance even
against internal antigens and, therefore, might
explain some of the discrepancies in the presence
of antibody against internal antigens at different
stages of the malignant process. The value, neverthe-
less, of being able to detect antibodies against cyto-
plasmic or nucleolar antigens lies mostly in the
diagnostic aspect; they may also be of considerable
use in following the progress of a patient with
malignant disease with no readily available auto-
logous tumour. A series of investigations is at
present being carried out to determine how common
the cytoplasmic antigen described previously in
malignant melanoma may be, and how useful the
antibodies against this antigen are in terms of
diagnosis, prognosis, and follow up. Initial studies
have indicated that antibodies against this antigen
are not found in the sera of patients with a variety
of skin tumours including, interestingly enough,
juvenile melanomas, but are present in the sera of
patients with early malignant melanoma (table III).
There have now been 15 patients with the so-called
halo-naevus syndrome studied by means of the
cytoplasmic antigen of melanoma cells (Lewis and
Copeman, 1973). This has revealed the presence of
antibody crossreacting with cytoplasmic contents of
malignant melanoma cells in the sera of patients
with the active phase of halo naevus, but not present
four or five months or years later when the active
process has declined. It has been suggested that the
halo naevus has an immunological basis and these
preliminary studies might well indicate a much
closer relationship between this peculiar disappearing
naevus with its halo of depigmentation and malignant
melanoma in its early stages (Copeman, Lewis, and
Blechan, 1973). The possibility that the halo naevus
(fig 7) is in fact a melanoma at a very early stage
being rejected is also supported by the dense lympho-
cytic infiltration seen in this lesion. There are, how-
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Histological Classification Total No. I fli Resuli
of Skin Lesion Tested
No. +ve No. —ve
Basal cell carcinoma 62 1 pigmented 61
BCC
Basal cell papilloma 17 17
Squamous cell carcinoma 6 6
Keratoacanthoma 6 6
Epidermoid—
sebacous cysts 15 15
Senile keratosis 10 10
Pigmented naevi (various) 14 14
Juvenile melanoma 3 3
Primary melanoma 4
Miscellaneous 26 26
Total 163 5 158
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toxic. Further investigation into this subject may be
of considerable importance in understanding the
interaction between tumour and host at its very
earliest stage.
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