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a new antilymphocytic agent. Agents and Actions 6:468-75, 1976.
[Biological and Medical Res. Div., Sandoz Ltd., Basel, Switzerland]

The fungus metabolite cyclosporin A is a
small peptide which acts as a novel antilym-
phocytic agent. It strongly depressed anti-
body formation in mice. Skin graft rejection
and graft-versus-host reaction in rodents
were much delayed. It also prevented the
development of experimental allergic en-
cephalomyelitis and Freund's adjuvant ar-
thritis. Cyclosporin A is not myelotoxic, and
affects an early stage of mitogenic trigger-
ing of the immunocompetent lymphocytes.
[The SCI® indicates that this paper has been
cited in over 235 publications since 1976,
making it the 3rd most-cited paper pub-
lished in this journal.]

Jean F. Borel
Preclinical Research
Pharmaceutical Division
Sandoz Ltd.
CH-4002 Basel
Switzerland

September 27, 1983

"l had joined the Cellular Biology Divi-
sion of Sandoz Ltd. in 1970 and was working
mainly on immunosuppression and inflam-
mation. Hartmann Stdhelin, my then chief,
and | used a complex mouse model for
screening both cytostatic and immunosup-
pressive compounds. In collaboration with
Zoltan L. Kis and his colleagues from the mi-
crobiology department, we had learned
from experience that compounds of mi-
crobial origin often showed cytostatic or
other pharmacological activities greater
than the antimicrobial activity for which
they had been selected. Of special interest
for our pharmacological screen were puri-
fied or semipurified extracts with little anti-
biotic activity and low toxicity.

"It happened to be me who discovered, in
January 1972, the marked immunosuppres-

sive effect of the partially purified two-
component mixture which contained cyclo-
sporin A as an active principle. To our sur-
prise, however, the compound had no effect
on the survival time of leukaemic mice, indi-
cating that immunosuppression was not
linked to general cytostatic activity!

"In the following years, the compound
was investigated in a battery of additional in
vitro and in vivo experimental models.
Meanwhile, my colleagues in microbiology
were concentrating on purification and
characterisation of the molecule, and on
substantial improvement of the yield, an ex-
ceedingly difficult task. On the pharmaco-
logical side, Hans Ulrich Gubler was show-
ing that cyclosporin A could both prevent
and cure the chronic inflammatory process
of Freund's adjuvant arthritis, but was inef-
fective in the models of acute inflammation.
Camille Feurer was performing a number of
crucial experiments demonstrating the
almost complete lack of effect on haemo-
poiesis. Together with her and Dorothee
Wiesinger, we were already starting to inves-
tigate the mechanism of action. All this work
was published around the same time."?

"The reproducible immunosuppressive ef-
fects, and the remarkable lack of side effects
as compared with reference drugs in clinical
use, clearly supported the concept of a
selective action on lymphoid cells and,
together with the novel chemical structure,
induced us to consider cyclosporin A as the
prototype of a new generation of immuno-
suppressants.

"Because the paper was the first to report
several of these results, it is not surprising
that it is often cited, especially in view of the
great impact that cyclosporin A is having to-
day as a drug in the field of organ transplan-
tation and as a probe in basic immunology.
More extensive reviews have been published
in references 4 and 5."
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