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(Reprinted from Nature, Vol. 200, No. 4910, pp. 1016-1017,
- December 7, 1963) '

Thalidomide and Neoplasia

EARLY in 1962 Prof. Alexander Haddow suggested
that we should test thalidomide for carcinogenicity.
Accordingly, 20 male mice of the Chester Beatty stock
strain were injected subcutaneously in the flank once
woekly with 15-mg thalidomide suspended in 0-2 ml
arachis oil. A similar number of mice was injected weekly
with arachis oil only and a further group left untreated.
Injections of thalidomide were stopped. at 57 weeks (total
dose of thalidomide = 855 mg), but injections of arachis
oil were continued for 90 weeks. '

At the time the injections were stopped in the
thalidomide-treated mice rapidly growing masses were
observed at the injection site in two of the five surviving
mice. One of the tumours proved to be a moderately
well-differentiated spindle cell sarcoma and the other

“a more anaplastic sarcoma (Fig. 1). The latter was
transplanted subcutaneously into five mice of the same
stock strain: the transplants grew progressively in three.
The mouse which bore the more anaplastic tumour also
had an adenomatous tumour of the lung. No tumours
were seen in the 15 mice which died prior to the fifty-
seventh week, nor in the remaining three mice which
survived beyond that time. One mouse in this group is
still alive. No injection-site tumours have arisen in'the
arachis oil-treated controls, eight of which survived
beyond the fifty-seventh week, and three of which are still

Fig. 1. Sarcoma penetrating voluntary muscle in a mouse injected
repeatedly with thalidomide suspended in arachis oil





[image: image2.png]alive. - Two mice in this group were found to have both
malignant lymphoma and parenchymal cell hepatomas
at post-mortem; such neoplasms occur not infrequently
in untreated mice of the same strain. Fifteen of the
untreated controls died prior to the development of the
first injection-site tumour in the thalidomide-treated
group; two with malignant lymphoma. No other neo-
plasms were seen in these mice, four of which are still
alive. |
As part of another experiment designed for a different
purpose, one male and two female mice were injected
subcutaneously daily for seven days each week with 7-5 mg
thalidomide in 0-1 ml. arachis oil until they had received
a total of 220 injections (total dose of thalidomide =
1:65 g). During the eleventh month one of the females
develcped a spindle cell sarcoma at the injection site.

The remaining two animals developed no tumours and

were killed at 12 months..

While we are confident that the three injection-site
sarcomas seen in these experiments may reasonably be
attributed to thalidomide treatment, we stress that the
carcinogenic effect is very weak. Despite the injection
of very large doses the incidence of tumours was low
and the induction-time long. Furthermore, we point out
that the method of administration was not that used
when thalidomide was used pharmaceutically. This com-
munication is presented solely because it is felt that our
observations may have some basic importance and
implications. There is no case for extrapolating the find-
ings to the human situation, and no reason to suspect
that thalidomide administered orally in much lower doses,
or acquired via the placenta, has any influence on the
likelihood of developing neoplastic disease.

There is another cogent reason for doubting the bio-
logical significance of the experimental results presented
here. Certain types of biological activity, in addition
to teratogenicity?, are commonly found in association with
carcinogenicity, particularly antimitotic activity, tumour-
inhibitory activity, and mutagenicity. If thalidomide

possesses such activities it does so only in small degree. -

The suggestion that thalidomide may possess tumour?
inhibitory activity?:® met with negative results in prac-
tice: Bach et al.t saw no inhibition of two transplantable
mouse tumours, and, at the Chester Beatty Institute, we
saw no inhibition of growth of the transplantable Walker
rat earcinosarcoma 256 in response to thalidomide ad-
ministered orally or -intraperitoneally in repeated large
doses. Roath et al.5-¢ observed ‘‘an inhibition of some
aspects of cellular activity” in leucocyte cultures exposed
to thalidomide, but the significance of their findings has
been disputed’. Liiers? found no evidence that thalidomide
causes mutations in Drosophila.
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