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Multiple sclerosis, viruses
and glycolipids

Sir—For many years now, and again re-
cently in Nature (318, November 1985
pl01, p104, p154), there has been specu-
lation as to the role of viruses in multiple
sclerosis (MS). MS is often considered to
be an autoimmune disease initiated by in-
fection; the question has always been and
remains, which of the many viruses impli-
cated causes the disease? One possibility,
which has perhaps not received sufficient
attention, is that MS could be caused not
by just one virus but by many enveloped
viruses acting together or individually.

All the viruses that have been impli-
cated in MS are capable of infecting the
nervous system, and all are enveloped
viruses. The membrane of an enveloped
virus reflects that of the cell from which it
has budded. Indeed it has been suggested
that such viruses may be able to trigger
autoimmune reactions by the incorpor-
ation of host protein into their viral enve-
lope but, with a few possible exceptions,
the budding virus takes only the virally-
coded proteins which have been inserted
into the cell membrane, and the lipid
molecules surrounding them. It is the
host-cell derived lipid molecules that
could be the key to the problem.

The lipid molecules of cell membranes
have suffered for too long by being repre-
sented as the homogeneous tadpole-like
molecules of the cell membrane. In fact
they are far from being homogeneous in
either their biochemistry or their distribu-
tion. Neither are these molecules im-
munologically inert, they are haptens and
can under the right circumstances induce
an immune response.

In recent years it has been shown that
antibodies to glycolipids are detectable in
MS patients’, that such antibodies can de-
myelinate cerebellar tissue cultures’, that
T-cell reactivity to glycolipids is present in
MS patients’, and relatively specific to this
disease’, and that rabbits inoculated with
glycolipids succumb to a demyelinating
encephalomyelitis’. Thus it is clear that
anti-glycolipid activity is of importance in
demyelinating discase.

The question is, how does this anti-
glycolipid activity arise? One possibility,
as we have suggested previously’, centres
on the possibility that budding viruses can
initiate an immune response to glyco-
lipids. We have shown that infection of
mice with the budding, avirulent RNA,
Semliki Forest virus induces a T-cell
dependent  demyelinating  encephalo-
myelitis’, although it is not yet clear
whether the T-cells responsible for the
demyelination react against viral or self
antigens on the surface of central nervous
system (CNS) cells and myelin. The virus
replicates in CNS cells including oligoden-
drocytes, host-cell glycolipids are incor-
porated into the viral envelope®, and these
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glycolipds are accessible to antibodies’.
Infection with the virus and inoculation of
inactivated brain derived virus both give
rise to anti-glycolipid antibedy (S. Amor
and H.E.W ., unpublished observations).
Tt is possible that several neurotropic
budding viruses have the ability to repli-
cate in the same CNS cell-type (for ex-
ample oligodendrocytes) and on budding
from this cell incorporate into their viral
envelope the same host-cell glycolipid (for
example galactocerebroside). It is poss-
ible that such a glycolipid (normally a hap-
ten), associated on the surface of the virus
with the ‘foreign’ carrier antigens of the
viral proteins could be antigenic. In an MS
susceptible individual, infection of the
CNS with one of the many possible en-
veloped viruses could trigger an anti-
glycolipid immune reaction, leading to
demyelination and a first attack of MS.
Subsequent relapses in MS, already
known to have an association with inter-
current infection, could result from re-
stimulation of the same anti-glycolipid
autoimmune response following CNS in-
fection with other enveloped viruses.
Perhaps in the search for the cause of
MS, more attention should be given to the
possibility that viral envelope glycolipids
could induce an immune mediated
demyelination, and by the immunologists
to the possibility that this may trigger an
autoimmune encephalomyelitis.
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Ventral activation process
in insect oocytes

Sir—In a recent News and Views article
Woodland and Jones reviewed genctic
evidence of an active ventral region in
establishing the dorsoventral polarity and
hence pattern in Drosophila eggs'. In par-
ticular, various recessive — and presum-
ably loss of function — genes are all
dorsalizing: not only the genes so lucidly
discussed by Woodland and Jones but also
the remarkable KI0 gene. Unlike the
other dorsal mutants, KI0 acts on the
growing cocyte so as to largely symme-
trize the early movements of its follicle
cells. Thus it produces an egg largely
devoid of dorsoventral asymmetry in its
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shape and shell as well as dorsalizing its
embryo™. Thus lack of K70 function
seems to disable the mechanisms for estab-
lishing a dorsoventral gradient. Since it
does so by disabling some ventrally local-
ized process, it acutely raises the question
of just what this ventral process is.

A clue to this was provided by Kunkel in
a study of an analogous growth stage of
the cockroach oocyte®. He has discovered
the presence of large, steady electrical
(and thus ionic) currents entering its
ventral region. Comparable steady cur-
rents rather generally enter regions of
developmental action, and in the best
studied case — that of the fucoid egg —
they seem to establish this region by rais-
ing free calcium there®*. So Kunkel’s
observations suggest that a key early event
in Drosophila pattern formation is an
influx of cations into its ventral region
which raises free calcium there, activating
gene products like those of Toll.

This hypothesis also suggests an explan-
ation for the rather puzzling fact that Toll
cytoplasm from anywhere in the egg
nevertheless induces a ventral region near
the site of injection. Perhaps the Toll'
precursor postulated by Anderson et al.’is
artificially activated during transfer by
contact with the high calcium found in the
perivitelline fluid of the Drosophila egg®.
This subsidiary hypothesis predicts that
the ability of Toll* cytoplasm to rescue
Toll eggs would be greatly reduced if it
were transferred in a way which somehow
avoided any transient rise in its free cal-
cium concentration. This postulated arte-
factual rise would be analogous to the rise
in calcium which can destroy the so-called
primary cytostatic factor in the cytoplasm
of frog eggs’.

In any case, the main hypothesis pre-
dicts the presence of a free calcium
gradient across the dorso-ventral axis of
the growing insect oocyte with free cal-
cium high along its ventral face. This pre-
dicted ventral high calcium zone would be
analogous to that already seen — with the
aid of aequorin — at the vegetal pole of
the early medaka fish egg.'®,
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