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The nervous signs improved progressively from
about the 2nd day after they were first noticed until st
by the 6th day (Day 27) the foal was essentially n« o <
mal. Despite the administration of 5 further doses or £8 ET
4 mg/kg of FB, on Days 29-33, this apparent state of = %% 25,
normality, during which the foal was perhaps slightly z | &8 a7 2
wilder and more clumsy than before, lasted until ~ 88 ggé
euthanasia was carried out on Day 35. 25 g=2
Horse 2. Clinical signs were manifested from Day Eg E &3
24 to 26 and again from Day 31 to 33 (Table 1). On ° °°
the first occasion, Horse 2 stumbled and fell while s e~
getting up from the sternal position. Mild tremors 2%5¢ °x3
were evident in the hind quarters, flanks and should- 8 | w2 s EQ
ers, and it made sporadic pawing motions with the S e %"" %2 88
right fore limb. It appeared to have undergone a e % v 5% 2200
subtle change in temperament, becoming uncharac- = | 508 ® -55‘2
teristically apathetic and docile, even allowing g | 3EsS g.= E
humans to come close before it moved away. £ | 3ECH it
After a 4-day period of apparent normality, and § ‘E bg §88 4
2 doses of FB, on Days 28 and 29, the signs re- " il
appeared, this time lasting until Day 33 (Table 1). g 55 B2o4 g
At first the colt was merely apathetic and stood 5 Ed 3 dg%2¢
motionless with the head down and neck extended, ¢ el g RS
showing little interest in the environment. If dis- o SER . Eezos
turbed, it walked about restlessly without purpose, gl & | T258 £488s
stumbling over the watertrough or bumping against =l 2 | gEad L g e
the railings of the circular pen in which it was kept. 2] £ |BEE® ER2EEH
The animal appeared rapi(ﬁy to loose cognisance of 2l 5 | 222z | 228 Egx
its surroundings. It walked into objects with increas- Z s 7 S5e”ge
ing frequency, and once, after a minor collision, g 2E=28 28sz8d
reeled back and fell. Eventually it stood motionless E: 558 % | & ol o 883
for long periods, sometimes with its head pressed o <2428 | <55<85
against the railings. Although the horse at this stage a
could still be led by the halter, it would stand 2lesw
immobile immediately upon release, as if incapable Sl zE2| 9 e
of voluntary movement. Its gait was not noticeably 2lass
affected. Euthanasia was carried out on Day 33, z
when it could no longer eat or drink. 2
=
Chemical Pathology b EE PN e &
The chemical pathological changes in Horse 1 and glEs-| 2 =
Horse 2 are illustrated in Fig. 1 and 2, respectively. ks
In Horse 1 dosed with the 50 % pure preparation of &
FB,, there was an elevation of AST actlvit_y in the &l -
serum between Days 22 and 31, with a maximum of S| c53 o028 =R ~ B
365 U/ on Day 23. In contrast, there was a marked o| 528 d=3 484 da=ae dodad
elevation of GGT activity in Horse 2 dosed with glR
pure FB, between Days 20 and 33, with a maximum g
of 52 U/¢ on Day 33. -1
= T
Pathological changes '5 2% | PN e x [NESAURURORVAVRVRURY
Horse 1. At necropsy a sunken area, c. 2 cm in Tl 8% | 552882 | 8888388888
diameter, was evident in the lateral part of the ante- o E | sy | T emaansd
rior frontal lobe of the left cerebral hemisphere (Fig. 'i
3). The cerebrospinal fluid beneath the meninges 1n °
this area was sligEtly increased and tinged yellowish- Bl o= | »
brown. On the cut section of this focus the white s| 25 S i —_
matter was softer than normal and reddish-brown El - =
(Fig. 4). No lesions were seen in other parts of the = &
brain. The synovial fluid was slightly increased in & s
both carpal joints. § a5 o S <
Microscopically, the focal lesion in the .brain MEESIE - 2
revealed liquefactive necrosis of the white matter, = g
numerous macrophages (Fig. 5), aggregates of mine- S g
ralization, and a few small haemorrhages. Some of 2 E,
the blood vessels in and at the periphery of the 2l 3 B
necrotic area showed marked hypertrophy and hy- gl “ = 2 g
perplasia of endothelial cells, fibrinoid changes of - = O g
their cell walls and mild perivascular mononuclear M s
cell infiltration. Mild to moderate fibrosis was evi- gl s | < . 2
dent around some of these blood vessels (Fig. 6) and el :‘

a fibrin mural thrombus occurred in a blood vessel in
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LEUKOENCEPHALOMALACIA IN TWO HORSES INDUCED BY ORAL DOSING OF FUMONISIN B,

detected both FB, and FB, in a sample of maize
screenings associated with a field outbreak of LEM
in the USA. This finding was confirmed by Voss,
Norred, Plattner & Bacon (1989), who detected
both FB, and FB, in two maize samples implicated in
separate field outbreaks of LEM in the USA. Al-
though these authors confirmed the presence of FB,
and FB, in the naturally contaminated feed samples
gydmass spectrometry, the levels were not quanti-
ed.

In South Africa, Shephard et al. (1990) detected
8,85 and 3,00 pg/g FB, and FB,, respectively, in a
commercial mixed feed sample associated with a
field outbreak of LEM. Thiel, Shephard, Sydenham,
Marasas, Nelson & Wilson (1990) reported that 14
feed samples from confirmed cases of LEM in the
USA contained FB, and FB, at ‘els ranging from
1,30 to 27,00 pg/g (mean = 7,7v pg/g) and 0,10 to
12,60 pg/g (mean = 3,10 pg/g), respectively. It was
not possible to determine what proportion of the
diet of the horses that developed LEM was con-
tributed by the contaminated feeds. Consequently
the dosage rates of naturally occurring fumonisins
required to induce LEM under field conditions could
not be calculated.

Wilson et al. (1990b) found both FB, and FB, in 3
samples of maize screenings which formed part of
the diet of 66 horses. Of these 18 contracted LEM
and 14 died. The fumonisins were present in dam-
aged kernels and cob parts but not in undamaged
kernels. The 3 samples contained 37, 56 and 122 pg/g
FB, and 2, 11 and 23| ‘g FB,, respectively. These
authors calculated a d¢ ' dose rate of FB, for each
of 13 of the horses that died by estimating the daily
intake of contaminated maize screenings, assuming
an average concentration of 72 pg/g FB, in the maize
screenings and using the known live mass of each
individual animal. Their estimates of the daily intake
of FB, varied from 0,6 to 2,1 mg/kg/day. These
dosage rates agree well with the dosage rates used in
this study (1,25-4,00 mg/kg/day) to induce LEM in
horses by per os administration of FB,, especially
since the possible contribution of FB, to the toxi-
genic potential of the feeds was not taken into
account by Wilson et al. (1990b) in estimating the
daily dosage rates. No information is available on
the toxicity of FB, to horses, but it may be similar to
that of FB,. Until data become available, a similar
toxigenic potential will have to be assumed for FB,
and FB, in risk assessment, es~=cially since FB,
invariably forms a sizeable part « the total fumoni-
sin concentration in contaminatea feeds implicated
in outbreaks of LEM (Shephard - al., 1990; Thiel et
al., 1990; Wilson et al., 1990b). V en comparing the
daily dosage rates used to inauce LEM experi-
mentally in this investigation (Horse 1: 0,625-2,0
and Horse 2: 1,04,0 mg/kg/ day) with those esti-
mated by Wilson et al. (1990b) (0,6-2,1 mg/kg/day),
it should also be kept in mind that lower rates might
also induce the disease. This investigation was, ho-
ever, not designed to assess to lowest experiment
dosage rates needed to induce LEM.

The study unequivocally proves that FB, can in-
duce LEM in horses. Comparison of dosage rates
furthermore indicates that the levels of FB, and FB,,
detected in feeds associated with confirmed cases of
LEM, could account for the development of the
disease in affected animals.
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