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Neurotrophic effect of sphingolipid activator precursor, prosaposin
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Prosaposin is the precursor for saposins A, B, C and D, which are small lysosomal proteins
required for the hydrolysis of sphingolipids by specific lysosomal hydrolases. With a mono-
specific anti-saposin C antibody which crossreacts with prosaposin but not with saposin A, Bor D,
the present immunoblot experiments showed that the rat brain expresses an unprocessed ~72-
kDa protein {possibly prosaposin) and little saposin C.- Regional analysis demonstrated that
prosaposin is abundant in the brainstem, hypothalamus, cerebellum, striatum and hippocampus,
and less abundant in the cerebral cortex. Consistent with this finding, prosaposin-like im-
munoreactive neurons and fibers as revealed by immunohistochemistry were observed frequently
in subcortical regions. The medial septum, diagonal bands, basal nucleus of Meynert, ventral
striatum, medial habenular nucleus and motor nuclei of cranial nerve, which are known to contain
cholinergic neurons, had significant numbers of immunoreactive neurons. There were also nerve
fibers with prosaposin-like immunoreactivity in several projection fields of the above nuclei,
suggesting that prosaposin is anterogradely transported in certain neuronal circuits. Other brain
areas that contained prosaposin-like immunoreactive neurons and/or processes were several
brain nuclei (nucleus caudate putamen, glebus pallidus, substantia nigra, red nuucleus) constitut-
ing the so-called extrapyramidal system, reticular thalamic nucleus, entopeduncular nucleus,
mammillary nuclei, auditory relay nuclei, cerebellum, cranial nerve nuclei transmitting a variety
of sensations and the reticular formation at different levels. These results, together with the
previous finding that prosaposin is secreted from cells in the brain and present in the cerebrospi-
nal fiuid, suggest that prosaposin as a possible neurotransmitter or neuromodulator is involved in
a variety of central events in discrete neuronal pathways as well as generating saposins by way
of proteolysis in some peripheral tissues.
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