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Studies of Origins of Neurons in Medulla
that Project to the Lumbosacral Spinal Cord of the Cat

Sung Do Cho, Kwang Ho Ko and Uh Taek Oh
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract—Spinal parasympathetic outflows originate in the sacral parasympathetic nuclei. The
sacral parasympathetic nuclei receive inputs from the brainstem. Many areas in the medulla appear
to influence sympathetic outflow of the spinal cord. Whether neurons in these areas of the medulla
may project to the lumbosacral cord to affect the parasympathetic outflow has not been studied
clearly. Thus, this study was intended to investigate origins of cells projecting from the medulla
to the sacral parasympathetic nuclei of the spinal cord. In 3 cats, horseradish peroxidase (HRP)
was injected into the lower lumbar spinal cord. HRP labeled neurons were found mainly in the
following areas: nucleus retroambiguus, nucleus tractus solitarius, raphe complex and ventrolateral
area of the rostral medulla. Most of these areas are known to be involved in regulation of sympa-
thetic activity, and, thus, these results indicate that these areas are likely to affect the sacral
parasympathetic outflow as they do for the sympathetic nerves.

Keywords (] Sacral parasympathetic nuclei, medulla, sympathetic nerve, HRP, autonomic nervous

system, cat.
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Fig. 1—Photomicrograph showing labeled neurons
found in the caudal medulla. (a), Nucleus ret-
roambiguus at the level 2.4 mm caudual to the
obex. Note that darkly labeled neurons and
several lightly labeled neruons with clear cy-
toplasm and pale dendrites are clustered in
the nucleus. (b), HRP-labeled neurons in the
nucleus tractus solitarius at the level 0.7 mm
caudal to the obex. (c), High power photomic-
rograph showing HRP reaction products depi-
cted in the inset of (b). Note that labeled neu-
rons with intensified HRP-reaction product are
aligned along the length in the dorsal margin
of the nucleus. Scale bar represents 250 ym
in (@) and (b} and 100 ym in (¢). IA, internal
arcuate fiber; G, nucleus gracilis; Ram, nuc-
leus retroambiguus; S, nucleus tractus solita-
rius, X, nucleus nervi vagi dorsalis motorius;
XII, nucleus nervi hypoglossi.
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Fig. 2—Camera lucida drawing showing cells of origins
of projections in the cat caudal medulla after
an injection of HRP into the spinal cord (L5).
Each coronal section illustrates the actual dist-
ribution of HRP backfilled cells in 56 pm fro-
zen section. Numbers of the right of the dra-
wings indicate distance in millimeters rostral
and caudal (—) to the obex. Ap, Area post-
rema; Cm, nucleus cuneatus medialis; G, nuc-
leus gracilis, Pyx, Pyramidal decussation; Ram,
nucleus ratroambiguus; S, nucleus tractus soli-
tarius; SpV, nucleus nervi trigemini spinalis;
XII, nucleus nervi hypoglossi.
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a)
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Fig. 3 —Photomicrograph illustrating labeled neurons in the region of raphe complex at the level 2.0 mm rostral
to the obex in the middle medulla (a). High power photomicrograph showing labeled neurons in the
nucleus raphe obscurus (b) and pallidus (c). Scale bar represnents 250 ym in a) and 100 u in b) and
). 10, inferior olivary complex; P, pyramidal tract; Rob, nucleus raphe obscurus; Rpa, nucleus raphe

pallidus.

Fig. 4—Photomicrograph illustrating labeled neurons
in the nucleus raphe magnus at the level 3.0
mm rostral to the obex in the rostral medulla.
Scale bar represents 250 um. Gc, nucleus giga-
ntocellularis; Rm, nucleus raphe magnus.
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Fig. 5—a) Photomicrograph showing labeled neurons
near ventrolateral aspect of the rostral medulla
at the level 3.6 mm rostral to the obex. Note
clusters of small oval to fusiform cells lateral
to the ventrolateral wing of the retricular for-
mation. b), High power photomicrograph sho-
wing HRP-labeled neurons in the square inset
of a). Note clusters of small oval to fusiform
cells lateral to ventrolateral wing of the reticu-
lar formations. ¢), High power photomicrog-
raph showing HRP-labeled neurons in the
round inset of a). Note that darkly stained me-
dium-sized muitipolar to fusiform cells are di-
stributed loosely medial to lightly stained
small oval to fusiform cells shown as in b).
Scale bar represents 250 um in a) and 100 pm
in b) and c).
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Fig. 6—Camera lucida drawings illustrating bulbospi-
nal neurons in the middle to rostral medulla.
Labeled neurons are scattered throughout the
reticular formation of the medulla and raphe
complex. Each dot represents retrogradely la-
beled neurons, and each drawing contains la-
beled neurons compiled from two consecutive
56 ym sections. Numbers to the right of dra-
wings indicate distance in millimeters rostral
to the obex. 10, inferior olivary complex; P,

pyramidal tract; Rm, nucleus raphe magnus;

Rob, nucleus raphe obscurus; Rpa, nucleus ra-

phe pallidus; S, nucleus tractus solitarius; SpV,

nucleus nervi trigemini spinalis; VII, nucleus
nervi facialis,; XII, nucleus nervi hypoglossi.
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