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Chapter 1
Introduction and Definitions

For decades, oncologists have seen many cancers locally eradicated by sufgery or
radiotherapy, which rel#pse in the form of one or more metastases, in sitz2(s) dis-
tant from the primary one, and possibly recurring a long time after primary treat-
ment. The fact that these metastases were not detectable before and after treatment
means that surgeons and radiotherapists often leave a few malignant cells in a pa-
tient who has been locally well treated. Systematic complementary chemotherapy in
such cases has recently been claimed to be an excellent means of preventing relapses
(E.O0.R.T.C., Radiochemoth. Group, 1972; JAFFE et al.,1974; BERLIN, 1974). However,
it has, in the past, been generally disappointing (MATHE and KENIS, 1975).

The same reason may explain its failure to curelpatients.with perceptible dissemi-
nated neoplasias, with the exception of certain leukaemias, haematosarcomas and
exceptional solid tumours such as placental choriocarcinoma (MATHE and KENIS, 1975).
The contrast between thelrate incidence of cure and the high frequency of complete
regressions or remissions, which mean retrogression of the population of residual
tumour cells to a number which is imperceptible, is explained by the fact that chemo-
therapy obeys first order kinetics (SKIPPER et al., 1964, 1965, 1967).

If this therapy always leaves a few cells, and if it nevertheless cures some patients,
it is reasonable to wonder if the last cells, in the case of a cure, are not killed

by immune reactions. Three questions arise:

a) Are immune reactions able to kill tumour cells? Experimentally, it has been known
since the beginning of this century (LOEB, 1901; JENSEN, 1903) that grafts of in-
compatible tumours are rejected, and it was when he was studying transplantation of
neoplasias to hosts of different genetic constitution,‘that SNELL (1953) determined

the immunogenetics laws valuable for all tissues and/or organs.

Clinically, it was impossible not to correlate the fact that choriocarcinoma was

the first human cancer to be cured by (not even intensive) chemotherapy, and its semi-
allogenic relationship with its carrier. In the serum of the (female) patients,anti-
bodies were demonstrated against the tissues of their respective husbands (MATHE

et al., 1964).



b) Are tumours, immunogenetically identical to their hosts, recognizable by their im-
munological machinery and semsitive to it? In other words, do cancer cells carry

special antigens?

The answer is yes. Since FOLEY (1953) gave the first demonstration that murine
tumours may be rejected by isogeneic hosts, a thousand papers have been devoted to

"tumour-associated antigens" of experimental and human neoplasias (KOLDOVSKI, 1969).

c) Hence, if tumour cells are recognized by the immune machinery and sensitive to
it, the third question arises: can we manip.ulate the latter in order to make it kill

more cancer cells than it does naturally? The answer is yes.

Since 1955, in animal and in man (THOMPSON and MATHE, 1972), the reactions against
leukaemias of incompatible grafted (with bone marrow) or transfused lymphocyt\:es“have
been used, and this form of treatment has been called adoptive immunotherapy ..

In the author's laboratory, MOTTA (1971) treated experimental leukaemias with mani-

pulated sera from animals immunized with cells of these tumours (passive immino-

therapy) .

Affer 1963, we were tempted to increase the number of tumour cells that a subject
can destroy with its own immune machinery, and this manipulation was called getive
immunotherapy) (MATHE, 1968; MATHE, 1971): for this purpose the author used the ad-
m;’t:f;stration of (sterilized) tumour cells, isogeneic to the neoplasia to be treated,
orfa‘h:':tract(s) containing their tumour-associated antigen(s) (MARTYRE, 1976) (specific
immunotherapy)and/or agents known to be able to potentiate, in some conditions, the
immune responses. In fact, they may modulate them in d_ifferent ways (MATHE, 1973),
hence the traditional name of “mmunity "adjuvants"” that we have kept for these
agents which are legion. The name of nonspecific immunotherapy is retained for

their exclusive use.

Active immunotherapy has also to be divided into two categories according to the
presentation of the disease to be treated: when there is a nonaccessible tumour,
specially in the case of imperceptible residual neoplasia, only the systemic type

can be applied.

Wheﬁ, on the other hand, a tumour is accessible to the injection of adjuvant(s),
such an injection is recommended by some and this form of immunotherapy is called
local (MORTON et al., 1970).

The results obtained with cancer immunotherapy are inducing research on Zmmunoresto—
ration of immunodepressed cancer patients (SIMMLER et al., 1976) and on tumour
tmmunoprophylaxis.

2



Thdugh there is apparently much less work devoted to the latter question than to
imunotherapy; it should be remembered that adjuvants called at that time "stimulants
of the reticuloendothelial system" (OLD et al., 1961) were applied for the preven-
tion of experimental grafted tumours particularly by HALPERN et al.,(1959), after
DUBOS and SCHAEDLER (1957) had shown that they could prevent experimental infectionms.
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Chapter 2 _
Biological Basis: Tumour Associated Antigens, the Immune Machinery,
and Its Behaviour Concerning Cancer Cells

N

Only a brief summary will be given of the present concepts concerning these subjects.

2.1. Tumour Associated Antigens

A monograph (KOLDOVSKI, 1969) in the series to which this book 'bo‘longo, has been
devoted to the problem of tumour-associated antigens (TAA). '

FOLEY (1953) opened the field with an in vivo method: he induced a sarcoma in mice
with methylcholanthrene (MCA), and showed that, after the tumour had been removed,
sufficient immunity had developed to inhibit reimplantation.

This fundamental discovery was confirmed by several groups,mainly by PREHN and MAIN
(1957) and by KLEIN = et al. (1960). Tﬁe workers immunized a group of mice with an iso-
geneic MCA induced tumour, and another group with normal tissue, from the donor of
the neoplasia: animals preimmunized with the tumour were resistant to challenge with
their neoplasia, while those preimmunized with normal tissue presented a similar
growth of the tumour as in the éontrols. The second group of researchers showed that,
by immunizing syngeneic mice with UV-treated tumour cells from a primary MCA-induced
sarcoma, they could be immunized against the corresponding line of neoplasia, but
not against any other of the 12 lines of MCA sarcomas obtained in the same strain

of mice.

Much complementary work has been devoted to chemically induced tumour-associated
antigens. Many more carcinogens have been shown to induce TAA: benzopyrene (OLD
et al., 1962), dimethylbenzanthracene (PREHN, 1960; KOLDOVSKI, 1961), azodyes
etc. (KLEIN, 1966; LAW, 1970).

Soon after, virus induced tumours were shown to also contain TAA (SJOGREN et al.,
1961). In adult mioe infection with polyoma virus produced resistance to trans-
plant of a tumour induced by the same virus. Mice immunized with a small number of
polyoma cells were also resistant to further graft of a great number of tumour cells.

Neoplasias induced by DNA viruses (polyoma, SV-40, Shope papillqmas etc) or RNA -



vi}-usee (RAUSCHER, MOLONEY etc.) have been the object of extensive studies which
have all shown that they contain TAA (KLEIN, 1966; LAW, 1970). '

However, while chemically induced tumcpr-associated antigens vary from one tumour
to another, even when the tumours are induced by the same carcinogen in the same
strain or in the same anmnl TAA of a?eoplasxas induced by a virus are the same
in all tumours induced in different animals of the same strain, or of different
strains and even of different species (KLEIN, 1966; LAW, 1970).

Although the histocompatible graft reaction use of tumour graft in isogeneic animals is
the best method to demonstrate the presence of antigens concerned in immmnotherapy, be-
cause it reveals those antigens which are responsible for the possible rejection of an
autologous tumour, other mpthodl have been applied.on experimental and on human neopla~
sias. These methods have shown that there is noé one TAA, but uvcrllr which can be
distinguilh'ed according to their situation (a) on the cell o\'lrnc; (those which are
involved in cancer rejection, hence in imnotheiapy) , (b) in the cytoplasm, or (c)
in the nucleus (Fig. 2.1).

These methods may be based on antigen-anfibody reac‘tions (the antibody being auto-
logous and spontaneous or produced by allogeneic or heterospecific immunization and
must, in the latter case, be purified by absorption with normal tissues of the same
strain of animal as that of tumour cells). Other techniques such as immunodiffusion,
‘cytotoxicity, complement fixation etc. can be used (LEVY et al., 1972; WINN, 1972)
(see appendix).

In addition to the serological demonstration of TAA, there are methods that depend
upon cell-mediated immune responses. The techniques commonly used are in vitro ‘
techniques: the lymphocyte blastogenic response to TAA in either cellular or soluble

form, the evaluation of the cytotoxic activity of lymphocytes towards tumour cells,
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Fig. 2.1. Scheme of tumour associated an{tigens
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