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Observations on Striatal Connections Following Total Destruction of the
Nucleus Medialis Dorsalis in the Cat.* (32098)

W. W. KAELBER (Introduced by W. R. Ingram)

Department of Anatomy, University of Iowa, Iowa City

Previous studies concerning efferent con-
nections of the nucleus medialis dorsalis indi-
cate that projections to the caudate and lenti-
form nuclei are still open to conjecture(1-5).
One explanation suggested for the variable
findings is that they depend upon the amount
of nuclear destruction. In an earlier study
by Khalifeh et al(5), wherein parts of the
dorsomedial nucleus were eliminated, degene-
rating fibers could only be found traversing
the medial and lateral aspects of the caudate
nucleus on their way to the orbitofrontal
cortex. In addition, although terminal fibers
were described in the globus pallidus and
putamen by these authors, they were not plen-
tiful. The present study is a reappraisal of
dorsomedial efferent fibers to the striatal
nuclei as a consequence of total nuclear
destruction.

Materials and methods. Multiple unilateral
electrolytic lesions were produced stereotaxi-
cally in the nucleus medialis dorsalis of each
of 10 cats. The number of electrode place-
ments and subsequent coagulations were de-
termined from the atlas of Jasper and
Ajmone-Marsan(6). Each electrode was di-
rected perpendicularly through the cortex to
the site of the nucleus. Lesions were made
by passing an electric current of 3 ma varying
from 30 to 60 seconds through a 22 gauge
nichrome electrode insulated except at the tip.

The animals were allowed to survive 10 to
14 days to permit adequate fiber degeneration
and were then sacrificed under Nembutal
anesthesia and perfused with isotonic saline
followed by 10% formol saline. The brains
were fixed in 109% formol saline for 2 to 9
months. Serial frozen sections were cut in
transverse, horizontal and parasagittal planes
at 30 p for staining by Nauta’s silver method
(7) and at 60 u for Weil and cresyl violet
stains. Consecutive sections were taken 650 u
apart.
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FIG. 1. Weil stained section showing a unilateral

lesion of the nucleus medialis dorsalis. This section
is taken approximately midway between the rostral
and caudal extent of the nucleus. (X 3).

Results and discussion. Complete destruc-
tion of the nucleus medialis dorsalis was ob-
tained in 4 animals (Fig. 1). In the remain-
der different parts of the nucleus were un-
damaged and this group served as controls.
Lesions causing total destruction of the nu-
cleus damaged a variable part of the dorso-
lateral “wing” of the nucleus centralis medi-
alis, and the inner (medial) half of the nu-
cleus paracentralis and centralis lateralis. In
2 animals the centrum medianum and nucleus
parafascicularis were spared, and in the other
2 they were partially damaged.

The pattern of degenerating fibers, cours-
ing through the medial aspect of the internal
capsule into its anterior limb and thence into
the rostral part of the body and head of the
caudate nucleus, was essentially the same as
that previously reported(5). However, in
the present study, the fibers were not con-
fined to the medial and lateral parts of the
nucleus but were dispersed throughout its
substance (Fig. 2). In addition, many of the
fascicles were seen terminating upon the cau-
date neurons themselves; these connections
were not observed in animals with incomplete
destruction of the dorsomedial nucleus.

Fibers projecting to the lentiform nucleus
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FIG. 2. Photomicrograph showing the diffuse arrangement of degenerating fibers in head of

5

caudate nucleus. Arrows indicate sites of probable axon terminals. (X 137).
FIG. 3. Photomicrograph of degenerating fibers of rather large caliber within the claustrum.
Terminal degeneration is shown at the arrows. (X 137).

vig the lateral part of the internal capsule
were present in greater numbers in the puta-
men than the globus pallidus as compared to
the distribution described previously (5).

A finding of some interest was the presence
of terminal fibers in the claustrum (Fig. 3).
These were seen in 2 animals in which the
centrum medianum and nucleus parafascicu-
laris were spared. Degeneration in this struc-
ture was not found by Johnson(3), nor was
it observed by us(5) when destruction of
the dorsomedial nucleus was incomplete.

Other degeneration, i.e., thalamocortical and
intrathalamic, was essentially the same as
that previously described by ourselves(5) and
others(2,3).

Present findings seem to allow the follow-
ing conclusions. Terminal connections from
the nucleus medialis dorsalis to the caudate
nucleus appear to be present in the cat, al-
though their origin from the intralaminar
nuclei cannot be completely excluded; how-
ever, damage to these latter nuclei was great-
est on the medial side compared to the lateral
involvement described by Nauta(2). Projec-
tions to the putamen and globus pallidus
seem highly probable, although few and vari-
able in number. A connection with the claus-
trus, in addition to that described from the
centrum medianum by Nauta and Whitlock

(2), seems to be contributed by the dorso-
medial nucleus.

Summary. Complete unilateral destriuction
of the nucleus medialis dorsalis was achieved
in 4 cats. Terminal degeneration was found
in the caudate nucleus, in contrast to its ab-
sence in animals that had only partial destruc-
tion of the same structure. Minimal connec-
tions with the globus pallidus and putamen
were reconfirmed and a definitive connection
with the claustrum was also noted.
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