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Antineoplast ic  Agents  32. The  Pseudogua iano l ide  Helenal in ~, 2 

In  the  Pacific Nor thwes t  region of the  Uni t ed  States,  
sneezeweed species (I4elenium genus, Composi tae  family) 
are wel l -known poisonous p lan t s  3. For  example,  in South-  
ern Oregon ingest ion of Helenium autumnale by  l ives tock 
leads to  serious and  f r equen t ly  fa ta l  consequences.  As 
pa r t  of our b road  survey  of a r th ropod  a, mar ine  animal  5 
and  p lan t  ~ species for an t ineoplas t ic  c o m p o n e n t s  we 
collected Helenium autumnale in Oregon in 1967. Sub- 
sequent ly ,  an e thy l  alcohol ex t r ac t  of H. autumnale 
reached  conf i rmed act ive s t a tus  in the  Na t iona l  Cancer 
I n s t i t u t e ' s  K B  (cells der ived f rom h u m a n  carc inoma of 
the  nasopharynx)  and  PS  (murine lymphocy t i c  leukemia) 
screening sys tems.  
F rac t iona t ion  (great ly ass is ted by  Sephadex  LH-20 
ch roma tography)  of the  H. autumnale ex t r ac t  guided by  
bioassay using the  P S  sys t em led to  isolation of Helenal in  6 
(I) as the  major  cy to tox ie  and an t i leukemic  c o m p o n e n t .  
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Various (anthelm~ntic,  i r r i t an t  to nose, eye and  s tomach,  
insect icidal  and toxic  to  fish) physiological  act ivi t ies  have  
been a t t r i b u t e d  to  Helenal in  over  a 60 year  per iod 7, 
including recen t  observa t ions  of in v i t ro  cy to tox ic i ty  s. 
Now we are pleased to  r epor t  t h a t  th is  subs tance  marked ly  
increases (T/C 220 a t  3 mg/kg) t he  survival  t ime  of mice 
bear ing the  P388 l ymphocy t i c  leukemia  (PS system).  In  
addi t ion,  Helenal in  led to  47-58% (at 1.5 to 3 mg/kg) 
inhib i t ion  of t u m o r  g rowth  in r a n d o m - b r e d  albino ra ts  
bear ing the  Walker  256 ca rc inoma (subcutaneous) .  
Ev idence  of in v ivo an t ineoplas t ic  ac t iv i ty  is only rare ly  
encoun te red  among  the  sesqui te rpenes  9 and  Helenal in  
represen ts  the  f i rs t  pseudoguaianol ide  to d isp lay  in vivo 
an t i leukemic  act ivi ty .  
Current  biological resul ts  pe r t a in ing  to  Helenal in  clearly 
ind ica ted  t h a t  re la ted  sesqui te rpene  lac tones  should be 
careful ly eva lua ted  for in vivo an t ineoplas t ic  ac t iv i ty .  
Fur the rmore ,  Helenal in  represen ts  an excel lent  s t a r t ing  
po in t  for design of even more  effect ive an t ineoplas t ic  
agents  based,  for example ,  on va ry ing  the  l ipophi l ic i ty  9 
of 6 -hydroxy  ester  der ivat ives .  Ef for t s  d i rec ted  at  these  
objec t ives  are cur ren t ly  in progress.  

Zusammen/assung. Aus der  Pf lanze  Helenium autumnale 
(Famil ie  composi tae)  wurde  ein alkolischer E x t r a k t  
gewonnen,  der  cy to tox ische  und  ant i !euk~mische Akti-  
v i t~ t  zeigte und  die Helenal in  (I) als wi rksame K o m p o -  
nen te  enthiel t .  Die Behand lung  yon  M~tusen, die Tr~ger 
yon  P388 lymphocy t i s che r  Leuk~tmie waren,  ergab eine 
beacht l iche  (T/C 220) Ver l~ngerung ihrer  Lebenserwar -  
tung.  Die Subs tanz  zeigte ausserdem einen wachs tums-  
h e m m e n d e n  Einf luss  auf das Walke r  256 Karz inom.  
Helenal in  ist  das erste  Sesqui te rpen  yore  Pseudoguaianol id  
Typ,  welches in vivo eine solche an t ineoplas t i sche  Akt ivi -  
t~ t  zeigt. 
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