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"Caudate-Induced" Cortical 
Potentials: Comparison between 
Monkey and Cat 

Abstract. The segment of the internal 
capsule which carries axons relating to 
the sensorimotor cortex does fot closely 
adjoin the caudate in the monkey as it 
does in the cat. Therefore, in seeking 
evidence for caudate-induced cortical 
responses, activation of the adjoining 
internal capsule by stimulus spread can 
be avoided. In the monkey, caudate 
stimulation never produced cortical re- 
sponses, and only capsule stimulation 
evoked the potential complex which has 
been attributed to caudate stimulation 
in the cat. 

Much electrophysiological evidence 
suggests a direct as well as an indirect 
route between the caudate nucleus and 
cerebral cortex, especially the motor 
and somatosensory areas (1, 2). How- 

~ _ 

Fig. 1. Diagrammatic relationship of the 
caudate nucleus to the internal capsule 
(those fibers radiating from the thalamus 
to the sensorimotor cortex) in cat (top) 
and monkey (bottom). Stippled area, cau- 
date; shaded area, thalamus; heavy lines, 
capsular fibers radiating from the thala- 
mus to the sensorimotor cortex. 
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ever, caudate-cortical connections have 
been disputed by others (3) with evi- 
dence that it is the spread of the stimu- 
lus to the internal capsule, and not the 
primary effect of caudate excitation, 
which yields the cortical responses. The 
controversy stems mainly from the fact 
that electrophysiological investigation 
relating to caudate-cortical projection 
has been carried out in the cat. There 
the sensorimotor cortex lies anterior to 
the caudate head, and capsular fibers 
coursing toward the sensorimotor area 
hug the caudate closely (Fig. 1, top). 
To resolve the problem we have studied 
the situation in the monkey, in which 
the sensorimotor cortex lies behind the 
caudate head, and fibers passing be- 
tween the thalamus and sensorimotor 
cortex are not contiguous to that nu- 
cleus (Fig. 1, bottom). 

Twelve monkeys (macaque) were pre- 
pared under Surital anesthesia. Wound 
surfaces were heavily infiltrated with 
procaine, and the animals were im- 
mobilized with Flaxedil (gallamine tri- 
ethiodide) and were carried on artificial 
respiration. Stimulating electrode tips 
were directed stereotaxically into either 
the caudate or the internal capsule, 
stimulus sites being verified histolog- 
ically. The caudate head was the usual 
stimulus site, although more posterior 
areas of the nucleus were also stimu- 
lated. The internal capsule was acti- 
vated at levels adjacent to thalamic 
nuclei VL and VPL. Recording was 
from the pre- and post-rolandic cortex, 
electrodes being arranged either trans- 
cortically or with one placed on the 
cortical surface and the other on the 
frontal periosteum. Responses were dis- 
played on an oscilloscope after ampli- 
fication with a resistance-capacitance 
coupled amplifier, and photographed. 
Comparative observations were made 
upon the anterior and posterior sigmoid 
gyri of the cat. 

In the cat a single caudate stimulus 
evoked a short latency diphasic poten- 
tial followed by a 250-msec positive 
deflection. After the positivity a series 
of 8- to 12-per-second rhythmic waves 
["caudate spindle" (2)] appeared (Fig. 
2, cat, A and B). Upon slowly repeti- 
tive (5- to 8-per-second) stimulation, 
recruiting type potentials could be elic- 
ited (Fig. 2, line C). Identical responses 
could be obtained with weaker stimuli 
applied to the adjacent internal capsule. 
In the monkey, only stimulation of the 
internal capsule evoked cortical re- 
sponses like those activated from cau- 

Cat Monkey Monkey 
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Fig. 2. Evoked responses from motor cor- 
tex in cat and monkey. A, single responses 
on fast time line; time marker adjacent to 
each trace = 16 msec. B, single responses 
on slow time line. C, repetitively evoked 
responses (six per second). Time marker 
(horizontal line of right angle in upper 
right) for B and C = 100 msec. Vertical 
line of right angle is 1 mv cal for all 
responses. Only early latency diphasic po- 
tential is evident in the expanded time 
line in A (left and right columns). In the 
same columns in B, the ensuing positivity 
and "caudate spindle" are evident as well. 
No responses appear in the center column. 
Straight vertical lines are shock artifacts. 
Positive is up, and polarity refers to the 
electrode on the cortical surface. 

date stimulus positions in the cat (Fig. 
2, column 3). Caudate stimulation never 
produced cortical responses in the mon- 
key, this being the case even when 
stimuli 50 times the intensity of those 
delivered to the capsule were used 
(Fig. 2, column 2). 

We conclude that all components 
of the cortical response to caudate stim- 
ulation (early latency potential, cau- 
date spindle, and recruiting type po- 
tentials) thought to be caudate-induced 
and presented as evidence for caudate- 
cortical projections (1, 2) are activated 
from the internal capsule and not from 
the caudate directly (4). 
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