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Interferon research may be taking off

Despite the excitement that has erupted from time-
to-time, the average clinician probably feels that
after nearly a quarter of a century of research into
interferon there is still nothing of practical value to
show. But he should continue to hope for a little
longer. Progress tends to be spasmodic on interferon
as on other substances, and we may well be poised
for a simultaneous leap in several fields which may
well have some useful consequences for patients.
The First Annual Congress for Interferon Research
took place in Washington DC recently, and there
were 72 poster presentations in addition to the
formal papers. It may be of interest to comment on
the position as it appears at the moment.

Firstly, we are getting a more complete and
balanced view of what interferon is and does.' It
behaves as a broad-spectrum antiviral, as Isaacs
realised, but it is also capable of regulating cell
division both in tumours and normal tissues-such
as in the bone marrow. It modulates immune
responses and activates natural killer cells and thus
behaves as a lymphokine. It is therefore not sur-
prising that not only does it appear in the circu-
lation and secretions of patients suffering from viral
infections but that it can be used to treat viral
disease and cancers.
Much has been learned about biochemistry of

interferon-treated cells and why they cannot
replicate viruses, and this is of interest as an example
of a natural cellular regulator at work. However
interferon has been so difficult to produce and
purify that until recently its structure was still
unknown. In the last few years both mouse and
human interferons have been purified to homo-
geneity and their amino-acid sequences are being
studied. The new 'genetic engineering' techniques
have shown their power too, for leucocyte and
fibroblast interferon DNA has been cloned into
bacterial vectors on a number of occasions; DNA
has been produced in bacteria, and the nucleotide
sequence has been determined, and the complete
amino-acid sequence has been deduced from this
information.23 Further work has shown that
highly purified lymphoblastoid interferon contains
several different, although related, molecular species,4
and sequences for as many as 8 interferon genes
have been identified by hunting through a 'library'
of human genetic material cloned into bacteria.5
Thus interferon from even a single species turns out
to be a remarkably complex mixture. IFNa, or

'leucocyte' interferon, comprises a mixture of
molecules; in addition there is IFN F, or 'fibroblast'
interferon, which is chemically different, and IFN 'y,
or 'immune' or 'type 2' interferon, which so far has
been less thoroughly studied but must be different
both biologically and chemically.

Molecular biology, in the form of monoclonal
anti-interferon antibody attached to a column, has
also given us a means by which leucocyte interferon
can be efficiently purified by extracting it specifically
from crude material and then releasing it.6 Further-
more the latest stage in genetic engineering is to
insert the gene into bacteria under such conditions
that it synthesises interferon. This has now been
achieved, and one group of workers has protected
monkeys from a lethal infection with an encephalo-
myocarditis virus by the use of interferon produced
in this way.7 It is thus likely that in only a few
years' time we shall have rapidly increasing amounts
of bacterial interferon to supplement the amounts
produced by various pharmaceutical laboratories
from leucocytes, lymphoblastoid cells, and fibro-
blasts.
Much of this production is now being used in

so-called phase 1 studies to try to produce a measur-
able improvement in the condition of patients with
tumours. This is a continuation of the original work
of Strander and Cantell8 who, in a partly controlled
trial, apparently reduced metastases and mortality
by giving interferon to children with osteogenic
sarcoma after they had been given standard local
treatment. Strander and Cantell also showed that by
means of regular intramuscular leucocyte interferon
they could maintain children with laryngeal papil-
loma and thus avoid repeated surgery. A controlled
German study of fibroblast interferon in neuro-
blastoma is giving encouraging results too.9 It is
therefore possible that interferon may eventually
prove to be useful in treating childhood tumours
but we need first to show an unequivocal effect, then
we need to decide whether treatment has a favourable
effect on the overall course of the disease, and finally
we shall need to establish its precise role in the
treatment of cancer.

Interferon was first thought of as an antiviral
drug10 and it was used to reduce varicella in cancer
patients. Locally-administered interferon prevented
colds in volunteers given rhinovirus infection
at the Common Cold Unit and there is also some
evidence that patients on systemic treatment for
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tumours have fewer clinical respiratory infections;
a placebo controlled trial is in progress on the use of
parenteral interferon against measles in children with
leukaemia (P Gardner, personal communication).

It is therefore possible that once enough interferon
is available it may be tried out in some of the severe
virus infections of childhood. Careful studies will be
needed to show whether it really is effective and
beneficial, for there is the possibility that because it
has effects on the immune system, haemopoiesis,
and growth, it might do more harm than good. One
must be careful when throwing such a many-headed
spanner into the intricate mechanisms of a growing
organism responding to a viral infection.
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