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pronounced brain lesions. The lesion was either dif-
fusely distributed in the white matter or had a predi-
lection for tracts bordering the grey matter. Spongi-
form degeneration was also noted in the peripheral
nerves of a few lambs.

The spongy appearance of the white matter was at-
tributed to numerous round or oval, membrane-bound,
empty spaces of varying size, occurring independent-
ly or in rows, particularly evident along the long axis
of myelinated fibres. In sections stained by the LFB-
PAS-H method, the myelin sheaths appeared to have
been replaced by vacuoles, some of which contained
small myelin fragments. Morphologically unaltered,
naked axons remained. Spongiform degeneration did
not evoke a cellular response, with the exception of
animals in which the lesions had progressed to lytic
necrosis (vide infra).

In 28 lambs, multifocal to focally extensive lytic nec-
rosis was noted in HE- and LFB-PAS-H-stained sec-
tions (Fig. 4). In group B, 55% (six out of 11) of pos-
itive lambs contained necrotic foci in the brain; in
group C, 73% (16 out of 22); and in group D, 40%
(six out of 15). The latter included three foetuses
from ewes that had died of respiratory disorders be-
tween days 111 and 115 of gestation, i.e. 8-10d af-
ter having been dosed.

The lytic necrosis varied in severity and extent. These
changes were characterized by microcavitation in
which dilated blood vessels, glial processes and ax-
ons remained intact. Reactive glia and lipid-filled ma-
crophages (Gitter cells) were abundant, and the ne-
crotic areas were surrounded by areas of spongiform
degeneration. In animals where it was difficult to as-
sess whether the spongy degeneration had progress-
ed to necrosis, or where autolysis was advanced, the
presence of intracytoplasmic PAS-positive material
in macrophages was a useful indicator of myelin
breakdown.

Transmission-electron-microscopical lesions

The lesions in the myelin sheaths consisted of multi-
ple intralamellar spaces representing separation at
the intraperiod lines (Fig. 5 and 6). The extent of the
myelin degeneration varied from one myelin sheath
to another and from one bundie of fibres to another.
The spaces appeared to occur more often at the mid-
dle or external third of the myelin sheath, and the vac-
uoles infrequently contained myelin debris.

Vacuolated myelin membranes frequently formed
large cystic spaces (Fig. 7 and 8). Some of the mem-
branes were ruptured, and collapsed. The extracellu-
lar space was dilated and occasionally contained a
few thin, membrane-bound vacuoles of varying size,
identified as probable extensions of the intramyelinic
vacuoles.

The axons were unaltered, although some were
compressed by the intramyelinic vacuoles, and the
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of pregnancy, together with the absence of micro-
scopical detectable lesions in post-natally exposed
animals, suggests that the unidentified toxin specifi-
cally destabilizes the myelin lamellae of ovine foe-
tuses.

The neuroiogical disorders clinically observed in af-
fected lambs, viz., lameness and ataxia, can possibly
be attributed to the severe oedema associated with
the myelin lesion. This does not, however, explain
the ataxia, paresis, and paralysis in older domestic
ruminants which rarely have lesions. Only in excep-
tional cases, such as adult sheep and cattle that have
been paralysed for a protracted period, can mild vac-
uolation of the white matter be seen (L. Prozesky &
T.S. Kellerman 1992, unpublished data) which may
be more severe at the cerebral cortico-medullary junc-
tion (Kellerman et al. 1988).

The cellularity of nerve tissue—particularly of young
animals—is extremely variable, and makes it difficult
to ascertain whether gliosis accompanied the vacuo-
lar changes in the white matter lild to moderate gli-
0sis was, nevertheless, evident in animals in which
the spongy changes had progressed to lytic necrosis.

Progression from myelin vacuolation to demyelination
has been reported in a number of experimental intoxi-
cations, e.g. with isoniazid in dogs (Blakemore, Paim-
er & Noel 1972), and cuprizone in the mouse (Blake-
more 1972), butisinfrequently  sociated with natu-
rally occurring disease.

Depending on the causative agent, spongy degene-
ration of myelin in the CNS is either reversible or fol-
lowed by demyelination (Blakemore 1972, Huxtable
et al. 1980). The highest incidence of lytic necrosis
(76 % of affected lambs) occurred in group C, where
the ewes were exposed to D. maydis culture MRC
10400 from day 103 to day 133 of gestation. In two
of the latter cases, the lesions were so severe that
hydrocephalus ensued. Necrosis was also evident in
the cerebrums of foetuses from ewes that had died
of respiratory disorders 8—10 d after they had been
dosed with culture material. The high incidence of
lytic necrosis in lambs of ewes exposed to D. maydis
in the third trimester of gestation could be related to
the high susceptibility of the foetal brain to intoxica-
tion at that stage, rather than to the toxicity of a par-
ticular strain of the fungus.

Contrary to the situation in lambs, demyelination of
peripheral nerves, atrophy, det neration and necro-
sis of muscle, and hepatitis we. 2 recorded in vervet
monkeys exposed to a toxicogenic strain of D. may-
dis (Fincham, Hewlett, De Graaf, Taljaard; Steytler,
Rabie, Seier, Venter, Woodroof & Wynchank 1991).
No morphologically detectable lesions or nuclear
magnetic-resonance-signal alterations of the central
white matter, indicative of demyelination, were ob-
served in the monkeys. This further emphasizes the

252

difference in susceptibility to mycotoxins between
species. Spongiform degeneration was observed in
the peripheral nerves of some of the lambs; however,
this aspect needs to be further investigated.

Fincham et al. (1991) suggested that diplodiosis in
vervet monkeys was responsible for reduced bio-
availability of energy which resulted in a deficiency
of structural lipids necessary for the maintenance
and production of peripheral myelin.

The classification of diplodiosis in perinatal lambs is
not very clear-cut. The predominant pathological fea-
ture was vacuolation of myelin, associated in some
animals with breakdown of myelin and preservation
of axons. According to Jubb et al. (1993) the term
demyelination should be restricted to lesions in which
the myelin sheath is selectively injured, leaving the
axons naked but intact. In the light of the extent of
the myeiin vacuolation in the majority of affected
lambs, it is suggested that diplodiosis is classified
under spongiform myelinopathies.

Diplodiosis now joins the list of mycotoxicoses asso-
ciated with abnormal foetal development. Mycotoxins
which have a detrimental effect on the developing
embryo or foetus, include aflatoxins (Verrett, Marliac
& McLaughlin 1964), ochratoxins (Still, MacKilin, Ri-
belin & Smaliey 1971), mycotoxins produced by Pen-
icillium spp. (Hood, Innes & Hayes 1973), Aspergillus
spp. (Abramovici 1977) and Fusarium spp. (Hood,
Kuczuk & Szczech 1976). With the exception of dip-
lodiosis, however, mycotoxicoses are not considered
to be an important cause of reproductive failure of
livestock.

The next objective in research on diplodiosis must
be the isolation of the neurotoxic principle(s). ldentifi-
cation of this principle is a prerequisite for the chemi-
cal diagnosis of diplodiosis and the development of
an assay for the toxicity of mouldy maize. Knowledge
of this principle will also open the door for the inves-
tigation of the pathophysiology of diplodiosis, especi-
ally with regard to the effect of the toxin on foetal
myelin formation.
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