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LEUKOENCEPHALOMALACIA IN A HORSE INDUCED BY FUMONISIN B, ISOLATED

FROM FUSARIUM MONILIFORME
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Each of two horses was dosed by stomach tube with culture material on maize of Fusarium moniliforme
MRC 826. One horse developed severe hepatosis and mild oedema of the brain after 6 doses of 2,5 g of culture
material’kg body mass/day in 7 days. The second horse, in a similar experiment but at a dosage rate of 1,25
g/kg/day, developed mild hepatosis and moderate oedema of the brain. In both animals the brain oedema was
particularly noticeable in the medulla oblongata.

The mycotoxin fumonisin B, was extracted and purified from the culture material of F. moniliforme MRC,
826 which contained approximately 1 g/kg of this compound. A horse was injected intravenously 7 times {rom
Day (-~Day 9 with 0,125 mg of fumonisin B /kg body mass/day. Clinical signs of neurotoxicosis, which
appeared on Day 8, included nervousness followed by apathy, a wide-based stance, trembling, ataxia, reluctance
to move, paresis of the lower lip and tongue, and an inability to eat or drink. Euthanasia was performed on the
horse on Day 10 while the animal was in a tetanic convulsion. The principal lesions were severe oedema of the
brain and early, bilaterally symmetrical, focal necrosis in the medulla oblongata.

This report provides experimental evidence that fumonisin B,, produced by F. moniliforme, causes equine

leukoencephalomalacia.

INTRODUCTION

Leukoencephalomalacia (LEM) is a neurotoxic dis-
ease of horses, donkeys and mules, characterized by
multifocal liquefactive necrosis of predominantly the
white matter in the cerebral hemispheres (Wilson, Ma-
ronpot & Hildebrandt, 1973; Marasas, Nelson & Tous-
soun, 1984; Kellerman, Coetzer & Naudé, 1988). Field
outbreaks occur sporadically in many countries, includ-
ing Argentina (Rodrigues, 1945; Monina, Moscotena,
Ruagar, Idiart, Reinoso, Muro, Nosetto & Pons, 1981),
Brazil (Brito, Nogueira, Pereira & Chquiloff, 1982;
Riet-Correa, Meirelles, Soares, Machado & Zambrano,
1982), China (Iwanoff, Yuan & Fang, 1957; Pan, 1981;
Xin, 1987), Egypt (Badiali, Abou-Youssef, Radwin,
Hamdy & Hildebrandt, 1968), New Caledonia (Dome-
nech, Boccas, Pellegrin, Laurent, Kohler, Magnol &
Lambert, 1984; Pellegrin, Laurent, Kohler, Hameurt &
Boccas, 1986), Republic of South Africa (Kellerman,
Marasas, Pienaar & Naudé, 1972; Pienaar, Kellerman &
Marasas, 1981), and the United States of America (Wil-
son & Maronpot, 1971; Wilson et al., 1973; Buck, Hali-
burton, Thilsted, Lock & Vesonder, 1979; Haliburton,
Vesonder, Lock & Buck, 1979; Wilson, Nelson &
Knepp, 1985; Wilson, Nelson, Ryan, Rouse, Pittman,
11\19687’) Porterfield & Saunders, 1985; Brownie & Cullen,

The brain lesions of equine LEM were first repro-
duced experimentally by feeding naturally contaminated
mouldy maize in the United States by Butler (1902). The
fungus Fusarium moniliforme Sheldon was shown to be
the cause of LEM by Wilson & Maronpot (1971), who
reproduced the disease experimentally in 2 donkeys with
a pure culture of an Egyptian isolate of this fungus. This
finding was confirmed in the Republic of South Africa
by the experimental induction of LEM in 4 horses with
pure cultures of 3 local isolates of F. moniliforme from
mouldy maize (Marasas, Kellerman, Pienaar & Naudé,
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1976; Kriek, Kellerman & Marasas, 1981). Cultures of
these South African isolates of F. moniliforme were also
shown to be capable of causing a fatal hepatosis in horses
(Kellerman et al., 1972; Kriek et al., 1981; Marasas er
al., 1976). The Fusarium metabolites fusarin C and mo-
niliformin have been found to occur naturally in maize
implicated in an outbreak of LEM in the United States
(Thiel, Gelderblom, Marasas, Nelson & Wilson, 1986).
However, neither moniliformin nor 2 other metabolites
of F. moniliforme (fusaric acid and 2-methoxy-4-ethyl-
phenol) caused LEM upon intravenous injection in don-
keys (Buck er al., 1979; Haliburton, Buck, Lock,
Vesonder & Wilson, 1981). Thus the mycotoxin pro-
duced by F. moniliforme which causes LEM was un-
known.

Culture material on maize of F. moniliforme MRC
826, which was isolated from mouldy maize in the
Transkei, has been shown to cause LEM in horses (Kriek
et al., 1981) and to be hepatocarcinogenic in rats (Mara-
sas, Kriek, Fincham & Van Rensburg, 1984; Jaskiewicz,
Van Rensburg, Marasas & Gelderblom, 1987). Culture
material of this strain also exhibited cancer-promoting
activity in a cancer initiation-promotion model, utilizing
diethylnitrosamine-initiated rats and the induction of y-
glutamyitransferase positive foci in the liver as end-point
(Gelderblom, Thiel, Jaskiewicz & Marasas, 1986). This
bioassay was used in the isolation and purification of the
novel mycotoxin, fumonisin B, (Gelderblom, Jaskie-
wicz, Marasas, Thiel, Horak, Vleggaa ¢ Kriek, 1988).
The structure of fumonisin B, (Fig. 1) s recently been
elucidated (Bezuidenhout, Gelderblor Gorst-Allman,
Horak, Marasas, Spiteller & Vleggaar, '88).

The induction of LEM in a horse b the intravenous
injection of fumonisin B,, isolated ..om cultures of
F. moniliforme MRC 826, is reported in this paper.

MATERIALS AND METHODS
Cultures of F. moniliforme

The strain of F. moniliforme used in all the experi-
ments was originally isolated from maize in the Transkei
during 1975 and deposited in the culture collection of the
South African Medical Research Council (MRC), Tyger-
berg, as F. moniliforme MRC 826 (Marasas et al.,
1984). This strain had previously been shown to cause
LEM and hepatosis in 2 horses (Kriek er al., 1981).























