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Fig. 1 Fig. 2

Fig. 1 Transmission light micrograph of a section from the mouse hippocampal subiculum, stained with
cationic iron colloid and nuclear fast red. Many neurons are coated with perineuronal sulfated
proteoglycans reactive to cationic iron colloid. Some neurons are darkened, and intensely stained
with nuclear fast red (large arrowheads). The light neurons with the surface coat are indicated by
small arrowheads. The slightly darkened or intermediate neurons are indicated by double large
arrows. Inset shows a closer view of the lower two dark neurons in the main figure. In the dark
neurons, the nuclear fast red stains the nucleus () and cytoplasm (C) as well as the nucleolus
(small arrows). Large arrows indicate the perinuclear zone, which is occupied by the Golgi’s
complexes. X 500, Inset: X 1,000.

Fig. 2 Mouse cerebellar cortex, stained with cationic iron colloid and nuclear fast red. Many granular
cells are darkened, and stained with nuclear fast red (lazge arrowheads). The Purkinje cells (P)
are also darkened (large arrow). The extracellular matrix in the cerebellar glomeruli is faintly
reactive to cationic iron colloid (small arrows). Inset shows a light neuron in the hippocampal
subiculum, stained with cationic iron colloid and nuclear fast red. This light neuron possesses a
well developed surface coat (small arrowheads). In the light neurons, the nuclear fast red
preferentially stains the nucleolus (large arrow). X 800, Inset: X 1,300.
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Fig.3 Transmission electron micrograph of a
ultrathin section from the mouse
hippocampal Cl area. Some neurons are
darkened (D). L light neurons. X 2,300.
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Fig. 4 A (resting) light neuron (L) in the cin-

gulate cortex. Inset shows a closer view
of a part of the main Figure. The
ribosomes are scarsely distributed
(small arrowheads). Endoplasmic
reticulum (£) and Golgi’s complexes (G)
show no marked development. X 2,400,
Inset: X 12,200.

Ja i3, perinuclear zone (3BIBE Chb» 7z (Fig.
2 Inset).
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Fig. 5 A (active) dark neuron (D) in the cin-
gulate cortex. The Golgi's complexes
(G) are distributed in the perinuclear
zone (see Fig. 1 Inset ), and markedly
dilated. The nucleus (V) is also dar-
kened. The nucleolus () and nucleolus
associated chromatin (a) are clearly
visible. Upper inset shows a closer view
of a part of the main Figure. The cister-
nae of endoplasmic reticulum (F) con-
tain a lot of amorphous substances. The
cytoplasmic matrix is so dehydrated,
that the ribosomes are densely distribut-
ed (small arrowheads). Lower inset
shows a closer view of other area of the
main Figure. The Golgi’s complexes (G),
including the transporting vesicles (large
arrowheads), are well developed. M
mitochondria. X 3,000, Upper inset: X
17,600, Lower inset: X 9,800.
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Fig. 6 Another example of dark neuron (D) in
the cingulate cortex (most active form
of dark neuron). The endoplasmic
reticulum (£) and Golgi’s complxes (G)
are fully developed. The nucleus (N) is
markedly condensed and shrunken by
dehydration. Upper inset shows a closer
view of a part of the main Figure,
demonstrating the fully developed Golgi’

s saccules (G) and vesicles (large arrow-

heads). Lower inset shows a closer view
of other area of the main Figure. The
cytoplasmic matrix (C) is condensed by
dehydration. X 3,600, Upper inset: X
11,700, Lower inset: X 25,800.
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Fig. 7 A dark neuron (D) with markedly
shrunken cell body (resting dark neuron
or dark neuron in recovery to light neur-
on). The nucleus (N) shows no marked
shrinkage. The nucleolus (#) and nu-
cleolus associated chromatin (a) are
noted as normal forms. Inset shows a
closer view of a part of the main Figure.
The cisternae of the endoplasmic
reticulum (E) are irregularly arranged.
The Golgi’'s complexes (G) shows
marked shrinkages. Mmitochondria. X
2,900, Inset: X 11,900.
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Fig. 8 Schematic diagram showing the light
and dark cycle of neuron. A resting
(light) stage with poorly developed
Golgi’s complexes, B active (light) stage
with well Developed Golgi’'s complexes,
C active (dark) stage with fully devel-
oped Golgi’s complexes, D resting (dark)
stage with poorly developed Golgi’s
complexes. Sleep or relaxation may
restore the B, C and D stages to A stage
(thin and thick arrows).
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Dark and light neurons in the central nervous system
Light and electron microscopic study of the mouse brain
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The cerebral cortex, cerebellar cortex and hippocampus of adult mice were studied by light
and electron microscopy of tissue sections. Dark neurons were well stained with nuclear fast
red, and clearly distinguishable from light neurons. The dark neurons were classified into
active and resting types. Active types were characterized by their well developed Golgi’s
complexes. Resting types contained poorly developed Golgi’s complexes. These findings indi-

cate that active dark neurons are converted into the light neurons via resting dark neurons.



