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Antineoplastic Agents 32. The Pseudoguaianolide Helenalin> 2

In the Pacific Northwest region of the United States,
sneezeweed species (Helenium genus, Compositae family)
are well-known poisonous plants3. For example, in South-
ern Oregon ingestion of Helenium autumnale by livestock
leads to serious and frequently fatal consequences. As
part of our broad survey of arthropod?, marine animal®
and plant! species for antineoplastic components we
collected Helenium autumnale in Oregon in 1967. Sub-
sequently, an ethyl alcohol extract of H. autumnale
reached confirmed active status in the National Cancer
Institute’s KB (cells derived from human carcinoma of
the nasopharynx) and PS (murine lymphocytic leukemia)
screening systems.

Fractionation (greatly assisted by Sephadex LH-20
chromatography) of the H. autumnale extract guided by
bioassay using the PS system led to isolation of Helenalin &
(I) as the major cytotoxic and antileukemic component.

Various (anthelmintic, irritant to nose, eye and stomach,
insecticidal and toxic to fish) physiological activities have
been attributed to Helenalin over a 60 year period?,
including recent observations of in vitro cytotoxicitys.
Now we are pleased to report that this substance markedly
increases (T/C 220 at 3 mg/kg) the survival time of mice
bearing the P 388 lymphocytic leukemia (PS system). In
addition, Helenalin led to 47-58%, (at 1.5 to 3 mg/kg)
inhibition of tumor growth in random-bred albino rats
bearing the Walker 256 carcinoma (subcutaneous).
Evidence of in vivo antineoplastic activity is only rarely
encountered among the sesquiterpenes?® and Helenalin
represents the first pseudogualanohde to display in vivo
antileukemic activity.

Current biological results pertaining to Helenalin clearly
indicated that related sesquiterpene lactones should be
carefully evaluated for in vivo antineoplastic activity.
Furthermore, Helenalin represents an excellent starting
point for design of even more effective antineoplastic
agents based, for example, on varying the lipophilicity®
of 6-hydroxy ester derivatives. Efforts directed at these
objectives are currently in progress.

Zusammenfassung. Aus der Pflanze Helenium autumnale
(Familie compositae) wurde ein alkolischer Extrakt
gewonnen, der cytotoxische und antileukdmische Akti-
vitit zeigte und die Helenalin (I) als wirksame Kompo-
nente enthielt. Die Behandlung von Miusen, die Triger
von P 388 lymphocytischer Leukdmie waren, ergab eine
beachtliche (T/C 220) Verldngerung ihrer Lebenserwar-
tung. Die Substanz zeigte ausserdem einen wachstums-
hemmenden Einfluss auf das Walker 256 Karzinom.
Helenalin ist das erste Sesquiterpen vom Pseudoguaianolid
Typ, welches in vivo eine solche antineoplastische Aktivi-
tit zeigt.
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