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Background
A number of studies have shown that the nitric oxide
(NO)/cGMP signalling pathway plays a major role in neu-
ronal cell differentiation and in the central nervous sys-
tem during development, but much less is known about
the expression and regulation of the different subunits of
NO sensitive guanylyl cyclase (sGC) in the developing
brain. In the present study, we have analysed the regula-
tion and expression of sGC in brain of rats during postna-
tal development using biochemical methods.

Methods
Wistar rats at 1–4 days (neonatal) and 90–120 days
(adults) old were sacrificed by CO2-asphyxia and decapi-
tation. The cerebellum and cerebrum of neonatal and
adult rats were analysed by Western blot analysis using
antibodies against the sGC, by immunoprecipitation and
by measurement of the specific sGC activity under basal,
NO stimulated and heme independent stimulated condi-
tions.

Results
Experiments in brain show a decrease in α1 expression and
an increase in α2 expression in cerebellum of adult rats
compared to neonatal rats. Enzyme activity in cerebellum
shows a significant increase in NO stimulated sGC activity
from adult animals compared to neonatal rats. In cere-
brum, there was a similar significant increase in expres-
sion of the α2 subunit in adult animals, but there were no

significant changes for the β1 or α1 subunit expression.
Surprisingly, NO stimulated sGC activity decreased signif-
icantly in cerebrum from adult as compared to neonatal
animals. To examine sGC subunit heterodimerization, we
performed immunoprecipitation experiments. These
experiments show that there is partial failure of sGC sub-
units to heterodimerize in adult cerebrum but not in neo-
natal cerebrum. This explains the surprising decrease of
sGC activity in adult cerebrum in spite of stable or
increased expression of the sGC subunits.

Discussion
A lack of correlation between sGC protein expression and
sGC activity has been first observed by Nedvetsky et al.
2002 [1] in a thorough study investigating the regional
distribution of sGC in rat brain. In our study concentrat-
ing on the role of sGC in rat brain during postnatal devel-
opment we found a similar striking lack of correlation
between sGC expression and activity. Our data indicate
that this is due to a pool of sGC subunits that fail to het-
erodimerize.
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