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Fusarenon-X, a Toxic Principle of Fusarium nivale - Culture Filtrate

A new metabolite with marked cytotoxic activity has
been isolated from a culture broth of the fungus Fusarium
nivale.

Numerous intoxications in animals fed scabby grains
prompted us to isolate the toxic principle(s) from cereal
grains infected with Fusaria, and nivalenol (mp 222 to
223°C)12 and fusarenon (mp 78-80°C)® were isolated
from rice grains polluted by F. nivale Fn 2B which was
isolated from actually damaged wheat?3.

To obtain enough of the toxic agents for chemical and
toxicological tests, a study on the liquid culture of the
fungus was attempted; F. wivale Fn 2B was grown on
Czapek medium supplemented with 10 g/L. of peptone
at 25-27°C for 2 weeks. As indicator, a lethal effect on
mice and a reticulocyte bioassay* were used. The toxin
in the broth was absorbed on active carbon, followed by
elution with methanol. After evaporation of the solvent,
5 volumes of chloroform were added to the methanol
extract. The methanol-chloroform soluble fraction, herein
referred to as crude toxin, was chromatographed on
Kieselgel. Development with chloroform-methanol (97:3
to 5:1) yielded a highly toxic fraction eluted before the
fraction of nivalenol. Rechromatography on Kieselgel with
chloroform-acetone (5:1) gave a white powder. This
material, when crystallized from dichloro-methane-n-
pentane, gave hexagonal bipyramides: mp 91-92°C;
[«]f® = +58.0 (¢ 1.0 in methanol). Found, C 57.62, H
6.22, O 36.16. Calculated for C;,H,,0, (mass spectrum),
C 57.62, H 6.22, O 36.16. UV-spectrum showed end
absorption only, and no fluorescence was exhibited. The
crystals were freely soluble in chloroform, methanol,
ethylacetate, soluble in water, insoluble in #-hexane and
n-pentane, and gave a single spot at 0.89 (chloroform-
methanol, 5:1), 0.19 (chloroform-methanol, 97:3) or 0.37
(ethylacetate-n-hexane) on TLC with Kieselgel G. By
ammonolysis in methanol, this compound changed to ni-
valenol (C;;H,,0,), and by acetylation with acetic anhy-
dride in pyridine, gave tetra-acetylnivalenol (C,yH,,04,).
Based on these results and IR- and NMR-spectra, the
structure of the toxin, named Fusarenon-XS3, is 3,7,15-

trihydroxyscirp-4-acetoxy-9en-8one, as shown in the
Figure.
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Fusarenon-X.

Yields of fusarenon-X and nivalenol from 101 of the
culture filtrate were around 200 mg and 10 mg, respec-
tively.

Toxicological and pathological examinations with the
crude toxin and fusarenon-X gave the following results:
With the crude toxin, mice died 24-48 h after i.p. admin-
istration of 0.1-0.3 g/kg, and the observed findings were
hypertrophy and heamorrhage in the intestine, atrophy
and ecchymosis in the thymus, hyperaemia in the peri-
phery of the liver lobules. Pathological findings were
degeneration and karyorexis in the mucosal epithelia of
small intestine, lymph follicles, thymus, spleen, ovary,
bone marrow, and heamorrhage in the heart muscle. A
subchronic experiment revealed that rabbits died of sub-

arachinoidal heamorrhage 28 days after p.o. administra-
tion of 5 mg/kg twice a week, and karyorexis in the ovum,
heamorrhage and necrosis in the heart muscle were noted.
With fusarenon-X, mice died 36-48 h after i.p. adminis-
tration of 8 mg/kg, and i.p. LD,, of the toxin was 3.3 mg/kg
in male mice of ddS strain. Pathological changes of the
damaged tissues were similar as a whole to those caused
by the crude toxin. The most noticeable changes were
the cellular destruction and karyorexis in the bone mar-
row and intestinal mucosa.

As to the biochemical effect, 0.5 ug/ml of the toxin
inhibited the uptake of C'*-leucine in rabbit reticulocytes
and that of C'-leucine and C'-thymidine in Ehrlich
ascites tumonr without affecting the uptake of CM-
uracil, and interfered with the poly U-directed synthesis
of polyphenylalanine in both cells. These results indicate
that fusarenon-X is a potent inhibitor of protein synthesis
in-animal cells, as is nivalenol4$,

KevL et al.” and Yates et al.® isolated a toxic bute-
nolide from a culture filtrate of F. nivale, and Dawkins®
and BaMBURG et al.l® isolated a cytotoxic diacetoxy-
scirpenol from F. equisett and F. tricinctum. Comparing
the. biological and chemical properties of the toxin re-
ported here to those of the two mycotoxins referred to
above, it seems that fusarenon-X is closely related to the
latter toxin!t.

Zusammenfassung. Fusarenon-X, ein toxisches Pro-
dukt aus dem Kulturfiltrat von Fusarium nivale wurde
isoliert, ndher charakterisiert und dessen Struktur er-
mittelt.
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