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A Study on Neuronal Loss in the Nucleus Tegmenti Pedunculopontinus
in Various Neuronal Diseases in the Elderly

—W.ith special reference to the development of dementia—

Kiyoshi KANAYA

Department of Geriatrics, Tokyo Medical College
(Director : Prof. Hideyo KATUNUMA)

In order to clarify the function of Nucleus tegmenti pedunculopontinus (NPP) as a part of brain
reticular formation, a study was carried out anatomically, histochemically, and pathologically,
using a human brainstem. Results obtained were as follows.

1) Serial sections of brainstem specimens from two cases of normal subjects stained by Nissl
method were prepared and distribution of NPP was studied anatomically. NPP was located in the
pons tegmentum surrounded by the pedunculus cerebellaris superior, the lemniscus lateralis, and the
lemniscus medialis. The region presented with the nuclear group covered an around about 0.8 mm
-1.0 mm rostral from the utmost caudal side of the substantia nigra through the beginning of the
nucleus of locus coeruleus about 1.3 mm-1.8 mm caudally, and about 2.5 mm in whole length with
average cell density of 111446 cells/mm?.

2) Serial brainstem sections from two cases of normal subjects were prepared and processed
with highly sensitive acetylcholine esterase (AchE) staining. A lesion where nerve cells and nerve
fibrers stained brown by AchE staining were identified as NPP, anatomically, which was indicated
as cholinergic neurons.

3) Sixty-seven cases of materials were divided into 7 groups: control, parkinson’s disease
with dementia {PD (D+)}, Parkinson’s disease without dementia {PD (D—)}, Senile dementia of
Alzheimer’s type (SDAT) including 1 case of Alzheimer’s disease (AD), progressive supranuclear
palsy (PSP), cerebral vascular disease with dementia {CVD (D+)}, and cerebral vascular disease
without dementia {CVD (D—) }. A study of calculating NPP neuronal loss to compare normal with
other groups was carried out. The results revealed significant neuronal loss was found in degenera-
tive disease, SDAT, AD, PSP, and PD ; to the contrary, cells were well preserved in the CVD. There
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were no significant differences among PD (D+), PD (D—), CVD (D+) and CVD (D—).

4)

At the lesion where still NPP nerve cells were remained, Lewy body was seen in PD, and

neurofibrillary changes were noted in PSP, SDAT along with an proliferation of astroglia there

about. These findings may be proved as the neuronal loss from a point of view of pathomorphology.

Summary

From the results of projection of NPP to the intralaminar nuclei, it is suggested that neuronal

loss of NPP would affect the reticular-activating system, thereby contributing in one way or

another to the onset of dementia in PSP, SDAT, and AD, and hypoactivity and the sleep disturbance

in PD.
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