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l - U s n i c  Ac id :  T u m o r  I n h i b i t o r  I s o l a t e d  f r o m  L i c h e n s  1 

Lichens have  been used to  t r ea t  cancers  f rom the  t ime  
of ABU MANSI:R (circa A.D. 970), and  references to the i r  
use in folk medic ine  have  appeared  in the  herba l  l i te ra ture  
of m a n y  countr ies  ~. 

In  t he  course of our  con t inu ing  search for t u m o r  
inhib i tors  of p l an t  origin, an a lcohol-water  (1:1) ex t r ac t  
of the  l ichen Cladonia leptoclada des. Abb. (Cladoniaceae) 3 
f rom New Zealand showed s ignif icant  inh ib i to ry  ac t iv i ty  
when  t e s t ed  in mice agains t  t he  Lewis lung carcinoma.  
We repor t  here in  the  f rac t iona t ion  of an act ive ex t r ac t  
and  the  charac te r iza t ion  of the  pr incipal  t umor - inh ib i to ry  
cons t i tuen t ,  which  is ident i f ied as l-usnic acid. l-Usnic acid 
shows signif icant  inh ib i to ry  ac t iv i ty  aga ins t  the  Lewis  
lung carcinoma,  when  admin i s t e red  as a suspension in 
Gum Acacia. 

Eva lua t ion  of assay resul ts  on a s ta t i s t ica l  basis in 
sequent ia l  t e s t ing  is such t h a t  a mate r ia l  is considered 
act ive  if i t  causes an  increase in survival  of t r ea t ed  animals  
(T) over  controls  (C) resul t ing in a T/C > 125%. Resul t s  
cor responding  to T/C-values of 135-152% were found  
upon t r e a t m e n t  w i th  l-usnic acid in the  20-200 mg/kg  
dose range 4. 

and  inf rared  spectra ,  wi th  those  descr ibed for l-usnic 
acid 5, 8 

Several  species of Cetraria have  been  used in the  t r ea t -  
m e n t  of cancer  2, and  Cetraria is known  to  be a r ich source 
of l-usnic acid 5. I t  will be  of in te res t  to de te rmine  w h e the r  
the  opt ical  ant ipode,  d-usnic acid, found in nmllerous  
Usnea species used in folk medic ine  3, 7, is also act ive  as a 
t u m o r  inhib i tor  s. 

Zusammen/assung. Die sys t ema t i s che  F rak t ion ie rung  
eines Alkoholauszugs  der  F lechte  Cladonia leptoclada 
ergab, dass  /-Usnins/ iure der  haupts~ichliche tumor -  
h e m m e n d e  Bes tand te i l  ist. 
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Structure of/-usnie acid. 

Alcohol ex t r ac t ion  of the  dried p lan t  (1 kg) yie lded a 
residue (195 g) which  was pa r t i t i oned  be tween  chloroform 
and water .  The t u m o r - i n h i b i t o r y  ac t iv i ty  was  found to 
have  been concen t r a t ed  in t he  chloroform solubles (57 g). 
W h e n  the  la t t e r  solids were t r e a t ed  wi th  10% aqueous 
me thano l  and  Skellysolve ]3, t he  insoluble residue (20 g) 
was found  to  be mos t  act ive.  Crysta l l iza t ion of th is  solid 
f rom ch lo ro fo rm-methano l  yie lded l-usnic acid (8 g), 
charac te r ized  by  compar i son  of mel t ing  point ,  specific 
ro ta t ion  in chloroform, and  nuclear  magne t ic  resonance  
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