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Immunohistochemical Study of Sympathetic Noradrenergic Nerve Fibers
in Encephalic Pial Arteries of the Horse Shoe Bat

Kazuo OnoToMo™ Koin KAWAMURA™® Katsuaki YosHizaki™

ABSTRACT : In order to establish the relationships among the ramification pattern of the sym-
pathetic noradrenergic nerve fibers, and the arrangement of the smooth muscle in the tunica
media of the encephalic pial arteries, the immunohistochemical reactions were examined in the
horse shoe bat. The distribution of sympathetic noradrenergic nerve fibers in the encephalic pial
atreries was investigated immunohistochemically using an antibody directed against tyrosine hy-
droxylase (TH) and dopamine- 3 -hydroxylase (DBH), the synthesizing enzymes of the noradrena-
line (NA). The NAnergic nerve fibers in the wall of the pial arteries showed the network pat-
terns of two types that were related to the arrangement of smooth muscle fibers in the tunica
media. These results suggest that the NAnergic innervation of ordinal arteries as well as pial

arteries has closely related to the sympathetic system.
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Fig.1.

Photomicrograph illustrating TH-immunoreactive nerve plexus around the small pial artery

(diameter about 400 ,m) . Major fiber bundles (large arrows) and small varicosities (small
arrows) are indicated. The branched fibers of two major fibers anastomose (open arrow). region

of meshwork pattern (%), region of parallel pattern () Scale bar, 50 ;m.
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Fig.2.

Photomicrograph illustrating TH-immunoreactive nerve plexus around the small pial artery
(diameter about 150 7 m) and branched artery (diameter about 50 P m) . Almost sphere surrounding
the meshwork pattern of the nerve fibers. Scale bar, 50, m.

Fig.3.

Photomicrograph illustrating TH-immunoreactive nerve fibers around the small pial artery
(diameter about 120 “ m) and branched arteries (diameter about 40 7 m) . Almost sphere surrounding
parallel pattern of the nerve fiders. Scale bar, 50 ,m.
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Fig.4. Photomicrograph illustrating TH-immunoreactive nerve fibers around the small pial artery
(diameter about 90 ,m) and branched arterioles (diameter about 25, m) included few nerve
fibers. Scale bar, 50, m.

Fig.5 and b5a.

Photomicrograph illustrating TH-immunoreactive nerve fibers around the small artery (diameter
90 2 m) and branched arteriole (diameter about 30 ,m) excluded nerve fibers. Scale bar, 50 ;m.
Fig.5a showing the enlargement of the area outlined showed within the Fig.5. Small varicosities

(small arrows) are indicated. Scale bar, 50 ym.
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Fig.6.

Photomicrograph illustrating TH-immunoreactive nerve fibers around the small pial artery
(diameter about 40-50 ;. m) and arteriole (diameter about 10 2m) . Scale bar, 50, m.

Fig.7.

Photomicrograph illustrating TH-immunoreactive nerve fibers around the small pial artery
(diameter about 40 ,m) and arterioles (diameter about 20-30 , m) contained few nerve fibers.
Scale bar, 50, m.

Fig.8 and 8a.

Photomicrograph illustrating DBH-immunoreactive nerve plexus around small pial branched arteries
(diameter about 80-110 xm) .Fig.8a showing the enlargement of the area outlined showed with in
the Fig.8. Small varicosities (small arrows) are indicated. Small varicosities (small arrows) are

indicated. Scale bar, 50, m.
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Fig.9.

Photomicrograph illustrating DBH-immunoreactive neve fivers organized in fine meshwork pattern

around small pial artery (diameter about 110 4 m) branched small artery (diameter about 50 y m)

and branched arterile (diameter about 30 m). Scale bar, 50, m.

Fig.10.

Photomicrograph illustrating DBH-immunoreactive nerve plexus around small pial artery (diameter

about 70 4 m) and branched small artery (diameter about 50 P m) . Scale bar, 50 pm.
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Fig.11,11a and 11b.

Photomicrograph illustrating DBH-immunoreactive nerve fibers ran small pial arteries (diameter
about 40-50 ,, m) and branched arteriole (diameter about lO#m) excluded nerve fiber. Figs.lla
and 11b showing the enlargement of upper area outlined showed within the Fig.11, respectively.

Small varicosities (small arrows) are indicated. Scale bar, 50 pm.
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Fig.12.

Photomicrograph illustrating DBH-immunoreactive nerve fivers ran small pial artery (diameter

about 40 ;. m) and branched arterioles (diameter about 20-10 ;. m) showed that including or excluding

nerve fibers. Scale bar, 50 ,m.
Fig.13.

Photomicrograph illustrating DBH-immunoreactive nerve fibers ran branched small pial arterioles

(diameter about 20-10 » m) . All arterioles include nerve fibers. Scale bar, 50 pm.

Fig.14.

Photomicrograph illustrating DBH-immunoreactive very long nerve fiber ran pial arterioles

(diameter about 20-10 , m) .

fibers. Scale bar, 50y m.
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