
1062 Specialia EXPERIENTIA 25/10 

F u s a r e n o n - X ,  a T o x i c  Pr inc ip le  of  F u s a r i u m  n i v a l e  - Culture  Fi l trate  

A new metabol i te  wi th  marked  cy to tox ic  ac t iv i ty  has 
been isolated f rom a cul ture b ro th  of the  fungus Fusarium 
nivale. 

Numerous  intoxicat ions  in animals  fed scabby grains 
p rompted  us to isolate the  tox ic  principle(s) f rom cereal 
grains infected wi th  Fusaria,  and nivalenol  (mp 222 to 
223~ 1,~ and fusarenon (rap 78-80~ 3 were isolated 
f rom rice grains pol luted by F. nivale Fn  2B which was 
isolated f rom actual ly  damaged  whea t  3. 

To obta in  enough of the  toxic  agents  for chemical  and 
toxicological  tests, a s tudy  on the  l iquid cul ture  of the  
fungus was a t t e m p t e d ;  F. nivale F n  2B was grown on 
Czapek med ium supplemented  wi th  10 g /L  of peptone  
at  25-27 ~ for 2 weeks. As indicator,  a le thal  effect on 
mice and a re t ieulocyte  bioassay 4 were used. The  tox in  
ill the  b ro th  was absorbed on ac t ive  carbon, followed by  
elut ion wi th  methanol .  Af ter  evapora t ion  of the  solvent,  
5 vo lumes  of chloroform were added to the  me thano l  
extract .  The  methanol -ch loroform soluble fraction, herein 
referred to as crude toxin,  was chromatographed  on 
Kieselgel. Deve lopmen t  wi th  ch loroform-methanol  (97 : 3 
to 5:1) yielded a highly toxic  fract ion eluted before the  
fract ion of nivalenol.  Rech roma tog raphy  on Kieselgel wi th  
chloroforln-acetone (5:1) gave a whi te  powder.  This  
material ,  when crystal l ized f rom dichloro-methane-n-  
pentane,  gave  hexagonal  b ipyramides :  mp 91-92~ 
Ee?~ = +58 .0  (c 1.0 in methanol) .  Found,  C 57.62, H 
6.22, O 36.16. Calculated for C~7H~20 s (mass spec t rum ), 
C 57.62, H 622,  O 3616. UV-spec t rum showed end 
absorpt ion only, and no fluorescence was exhibi ted.  The  
crystals  were freely soluble in chloroform, methanol ,  
e thylaceta te ,  soluble in water ,  insoluble in n-hexane and 
n-pentane,  and gave a single spot  at  089  (chloroform- 
methanol ,  5:1), 0.19 (chloroform-methanol ,  97:3) or 0.37 
(e thylacetate-n-hexane)  on TLC wi th  Kieselgel G. By  
ammonolys is  in methanol ,  this compound  changed to ni- 
valenol  (C~5H2007), and by  ace ty la t ion  wi th  acetic anhy-  
dride in pyridine,  gave tetra-acet-ylnivalenol (C2aH2s011). 
Based on these results and I R- and  NMR-spect ra l  the  
s t ructure  of the  toxin,  named  Fusa renon-X 5, is 3, 7, 15- 
t r ihydroxyseirp-4-acetoxy-9en-8one,  as shown in the  
Figure.  
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Fusarenon-X. 

Yields of fusarenon-X and nivalenol  f rom 10 1 of the  
cul ture  f i l t ra te  were around 200 mg and 10 mg, respec- 
t ively.  

Toxicological  and pathological  examina t ions  wi th  the  
crude toxin  and fusarenon-X gave the  following results :  
Wi th  the  crude toxin,  mice died 24-48 h after  i.p. admin-  
is t ra t ion of 0.1-0.3 g/kg, and the  observed findings were 
hype r t rophy  and heamorrhage  in the  intestine,  a t rophy  
and ecchymosis  ill the  thymus ,  hype raemia  in the  peri- 
phery  of the  l iver  lobules. Pathologica l  f indings were 
degenerat ion and karyorexis  in the  mucosal  epi thel ia  of 
small  intestine,  l y m p h  follicles, thymus,  spleen, ovary,  
bone marrow,  and heamorrhage  in the  hear t  muscle. A 
subchronic exper iment  revealed t h a t  rabbi ts  died of sub- 

arachinoidal  heamorrhage  28 days af ter  p.o: adminis t ra-  
t ion of 5 mg/kg  twice a week, and karyorexis  in the  ovum,  
heamorrhage  and necrosis in the  hear t  muscle were noted.  
W i t h  fusarenon-X,  mice died 36-48 h a f te r  i.p. adminis-  
t ra t ion  of 8 mg/kg,  and i.p. LI)50 of the  tox in  was 3.3 mg/kg  
in male  mice of ddS s t ra in .  Pa thologica l  changes of the  
damaged  tissues were s imilar  as a whole to those caused 
by  the  crude toxin.  The  most  not iceable  changes were 
the  cellular dest ruct ion and karyorexis  in the  bone mar-  
row and intes t inal  mucosa.  

As to the  biochemical  effect, 0.5 ~zg/ml of the  toxin  
inhibi ted the  up take  of C14-1eucine in rabbi t  ret iculocytes  
and t h a t  of Cla-leucine and C14-thymidine in Ehr l ich  
ascites t u m o u r  wi thou t  affect ing the  up take  of C 14- 
uracil, and interfered wi th  the  poly U-directed synthesis  
of polyphenyla lanine  in bo th  cells. These results indicate 
t h a t  fusarenon-X is a po ten t  inhibi tor  of protein synthesis  
in animal  cells, as is nivatenol4, ~. 

KEYL et alY and YATES et al. s isolated a toxic  bute-  
nolide f rom a cul ture  f i l t ra te  of F. nivale, and DAWKINS 9 
and BAMSURa et  al.10 isolated a cy to tox ic  d iacetoxy-  
scirpenol f rom F. equiseti and F. tricinctum. Comparing 
the. biological  and chemical  propert ies  of the  tox in  re- 
por ted  here to those of the  two myco tox ins  referred to 
above,  i t  seems t h a t  fusarenon-X is closely related to the 
la t te r  toxin  t~. 

Zusammen/assung. Fusarenon-X,  ein toxisches Pro-  
duk t  aus dem Kul tu r f i l t r a t  yon Fusarium nivale wurde  
isoliert, n~her charakter is ier t  und dessert S t ruk tu r  er- 
mi t te l t .  
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