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positive response to ~ casein compared to none in the 10 patients with
autoimmune thyroid disease and one of the 36 healthy subjects. No
significant difference was observed between the three groups with
respect to the other antigens tested.

COMMENT
It is now well established that IDDM is a chronic autoimmune
disease. 1 There is evidence of autoantibodies against different P-
cell antigens, e.g. insulin, glutamic acid decarboxylase, aSlYell as
that of metabolic derangements prior to the clinical diagnosis.
Though numerous autoantibodies against the p-cells have been
described, it is specific T cells which are the mediators of islet
destruction. There is a strong genetic predisposition to IDDM, the
genes in the HLA region playing the dominant role. Environmen-
tal factors are also of importance though.it is unclear what these
are and how they act,? Among the different agents believed to be
of importance are viral infections (congenital rubella, Coxsackie
B), dietary agents (cow's milk proteins, cereal protein, nitro-
samines), cold environment and stress.

In recent years there has been a heated debate on the impor-
tance of a reduced duration of breast-feeding and/or early wean-
ing to cow's milk protein as a predisposing factor for IDDM.3
Ingestion of cow's milk at an early age could lead to absorption
of milk protein through the immature gut of the infant and the
mounting of an immune response against milk protein antigen(s).
If there is structural similarity between the milk protein and a
B cell antigen the immune response may get directed against the
islet. This is the concept of 'molecular mimicry'. Numerous
experimental and epidemiolgical studies support this hypothesis,
though conclusive evidence is not yet available. In animal models
of IDDM, feeding a protein-free diet reduces the incidence of
diabetes, while reintroduction of skim milk or casein again leads
to an increased frequency of diabetes.' In several epidemiological
studies the incidence ofIDDM is related to early weaning to cow's
milk, the increased risk being about 1.5 times. However, not all
epidemiolgical studies have shown this positive association. In a
recent study by Karjalainen et al.? all patients with IDDM were
found to possess antibodies to bovine serum albumin (BSA), and
more specifically to a small amino acid portion (ABBaS) unique
to BSA. A 69 kD B cell protein with sequence similarity to
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ABBaS was identified. However, in a subsequent study Atkinson
et al. could not demonstrate a T cell response to BSA in IDDM
patients."

This study has shown that patients with IDDM have a specific
T cell response to p casein. The proliferation was specific for
IDDM, and not found in subjects with autoimmune thyroid
disease. Since IDDM is a T cell-mediated disease this finding is
particularly relevant. The authors have also mentioned that se-
quence homologies exist between p casein and islet cell proteins,
such as the glucose transporter. However, caution needs to be
exercised before it is assumed that casein has a pathogenetic role
in the causation of diabetes. Only half of the IDDM patients
actually had a response to p casein. Since proliferation on assays
are often difficult to perform and interpret, they would need
confirmation not only in patients with IDDM but also in pre-
diabetic subjects.

The cow's milk hypothesis, if found to be true, has many
implications for infant nutrition practices and for the development
of new strategies to prevent IDDM. There is already a pilot study
underway in which the development of IDDM will be studied
with cow's milk being omitted from the diet of a cohort ofinfants.
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SUMMARY
A mixed lymphocytic tumour cell (MTLC) reaction was performed
using irradiated human breast cancer cell lines (MCF-7, MDA 435,
ZR75.1 and SKBR-3) as stimulants and peripheral blood mono-
nuclear cells (PBMCs) as responders. All the breast cancer cell lines
expressed the breast cancer-associated antigen DF3/MUC-I. All cell
lines expressed MHC class I and co-stimulatory adhesion molecules.
They either constitutively expressed MHC class II or were induced
to express it by treatment with gamma-interferon. Proliferation was
not seen in the T cells, nor could it be restored by the addition of
interleukin-2. Irradiated MCF-7 cells could inhibit T cell prolifera-
tion in a dose-dependent manner. Further, the supernatants of MCF-
7, MDA 435 and MDA 231 were able to inhibit the proliferation of
T cells induced by mitogens, CD3 antibody, CD28 antibody or
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alloantigens. Depletion of DF3/MUC-l from the supernatant re-
versed this inhibition. Inhibition could also be achieved by the
addition of purified DF3/MUC-l or by co-culturing alloantigen-
specific T cell clones with murine fibroblasts (NIH3T3) transfected
with DF3.

The allospecific T cell clones, when co-cultured with NIH3T3
cells transfected with DF3, or with the addition of MCF-7 superna-
tant or purified DF3 showed DNA fragmentation. This apoptotic
response was specific to activated T cells, but had no effect on
unstimulated T cells.

COMMENT
Most immunological strategies to treat cancers have not been
successful. This is especially true of attempts to elucidate tumour-
specific antigens with an intent to treat cancers with monoclonal
antibodies. However, in neoplasms such as malignant melanoma,
strategies involving T cell-mediated cytotoxicity have been par-
tially successful. I The main hindrance to immunotherapy has
been the sharing of antigens identified as potential tumour targets
by normal cells.

MUC-l is a glycoprotein-mucin expressed on normal epithe-
lial cells and tumours of the breast, pancreas and a few other
glandular organs. In its native state in normal cells, parts of the
protein are hidden from the immune system. In tumours, this
protein is hypoglycosylated and non-polarized, thereby exposing
an epitope that is otherwise unexposed. Thus, this epitope may be
considered tumour-specific and is composed of a tandemly re-
peated sequence of20 amino acids. Theepitope can be recognized
by cytotoxic T cells in a non-MHC restricted manner. Strategies
are being explored to utilize this tumour-specific epitope for
developing a breast cancer vaccine. It is thought that if an
effective cytotoxic T cell (CTL) response could be generated
against DF3, the CTLs could cause lysis of tumour cells.'

Since DF3 appears to be tumour-specific and immunogenic,
and as most breast cancers express them, one would expect breast
cancer patients to have an effective T cell-mediated antitumour
immunity. This, however, is not the case. The possibilities for
such a disparity could be that: (i) breast cancer cells could be
ineffective antigen-presenting cells; and (ii) the tumour milieu
could downregulate the immune response.

To answer these questions, researchers transfected EBV
(Epstein-Barr virus) immortalized B cells from cancer patients
with the DF3 gene (with or without co-transfection with cytokine
genes) as these would serve as excellent antigen-presenting cells,
and could form an effective antitumour vaccine. It is thought that
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this could stimulate effective helper as well as cytotoxic T cell
responses; and animal experiments to study this are in progress.
A 105 amino acid synthetic peptide with 5 repeats of the 20 amino
acid peptide of the DF3 protein admixed with BCG has been used
in vaccination trials on patients with adenocarcinoma. It has been
well tolerated and in the majority of patients an intense T cell
infiltration has been noted at the site of vaccination.'

The study by Gimmi et at. has demonstrated that even if effec-
tive CTL response against the DF3-bearing cells is developed
with a good vaccine, the CTLs following activation (which is
required for tumour cell lysis) would undergo cell death on
contact with DF3 on the surface of the breast cancer cells or with
the DF3 protein shed in the serum or extracellular compartment.
Hence approaches to downregulate DF3 expression on breast
cancer cells may lead to novel therapeutic approaches. Can such
adownregulation be brought about by using antisense oligonucleo-
tides to the DF3 mRNA? Are there other immunogenic antigens
on breast cancer cells capable of eliciting an effective anti tumour
CTL response? In fact, Black et at. have demonstrated the pres-
ence of an effective cell-mediated immunity in a subset of breast
cancer patients. This was also shown to be associated with
improved survival.v' Can downregulation ofDF3 help the effec-
tiveness of the already existing antitumour CTLs? These ques-
tions will need to be answered before immunotherapy can be
considered to be a therapeutic option for breast cancer.
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