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Background
Little is known about the cerebellum in NPH. Studies
show that neurotransmitter changes in the cerebellum are
opposite to the cortex [1,2]. In Kaolin-induced hydrocephalus, increases of A-beta peptides at cortical and hippocampal microvessels were found [3]. Reciprocal
changes in BBB receptors, LRP-1, which transports A-beta
out of, and RAGE, which transports A-beta into the brain,
indicated a defective clearance might be causal. We looked
at LRP-1 and RAGE expression changes in the cerebellum
vs. the cortex in hydrocephalic and aged rats.

Materials and methods
In Brown-Norway/Fisher (BN/F) rats, Western blots(WB)
of the BBB transporters LRP-1 and RAGE were performed
in the cortex, cerebellum and in microvessel preparations,
N = 8 at ages 3 (young), 12 (mid-aged) and 36 months
(senescent). In fifteen 12 months-old Sprague-Dawley
(SD) rats with Kaolin-induced hydrocephalus, cortical
and cerebellar cryosections were investigated by specific
A-beta42, LRP-1 and RAGE antibody immunohistochemistry (ICH), performed 2, 6 and 10 weeks post induction.

Results
In the BN/Frats, cortical and hippocampal tissue and
microvessel WB of LRP-1 at 12 and 36 months showed a
loss at the LRP-1 kDa range, compared to 3 mos. rats. In

the cerebellum, however, there was a 3-fold increase of
positive WB staining at 36 mos compared to 3 mos. For
the RAGE blot at 3 mos, the amount in cerebellum at
about 42–45 kDa was greater than in the cortex. In the
hydrocephalic rats, parenchymal as well as perivascular Abeta stained accumulations were observed in the cerebellar molecular layer, and significantly increased up to 10weeks of hydrocephalus (Mann-Whitney-U). LRP-1
stained microvessel counts showed decreases (n/×40
microscopic field) at 2, 6 and 10 weeks, however, to a
lesser degree than observed in the cortex and the hippocampus (ANOVA, p > 0.05). Different from changes seen
in the cortex, cerebellar RAGE microvessel staining was
decreased at 10 weeks compared to the age-matched controls (ANOVA, p < 0.01), and correlation between the
amount of stained amyloid and RAGE vessel count was
negative (-0,469, p < 0.05).

Conclusion
Qualitatively and quantitatively, the BBB receptor expression in the cerebellum appears to be opposite to that in
the cortex in ageing rats. Different from cerebellar changes
seen in the ageing rat model, and different from A-beta/
BBB receptor relationships seen in the cortex, in hydrocephalus, the cerebellar LRP-1 vessel staining mirrored the
cortical changes while the RAGE opposed them. The find-
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ings might indicate a role for "remote" mechanisms in the
cerebellum in hydrocephalus.
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