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The Sensory Cortex of the Chimpanzee.” 

J. G. DUSSER DE BARENNE AND W. S. MCCULLOCH. 
From the Laboratory of Neurophysiology, Yale  University, School of Medicine. 

The location, extent and subdivision of the sensory cortex is not 
known exactly in any species higher than the macaque. 

By local cortical strychninization and clinical observation of the 
animal the location, extent and subdivision of the macaque’s sen- 
sory cortex was mapped in 1924.’ By local cortical strychninization 
and recording of the electrical activity of the leg, arm and face 
sensory thalamic nuclei, which had been diagnosed physiolo$cally,2 
the original findings were ~onfirmed.~ Finally, by local strychniniza- 
tion of the cortex this time combined with recording of the typical 
and typically distributed changes in the electrical activity of the 
cortex itself ( strychnine-spikes) the functional organization of the 
macaque’s sensory cortex was delineated in detail.*, 

This functional organization is so characteristic that it should be 
recognizable in higher species, such as the chimpanzee, even if de- 
tails there should prove to be different. 

The methods initially used in the macaque would be dangerous 
with an animal as strong as an anthropoid ape. The sensory thalamic 
nuclei have not as yet been diagnosed physiologically in the anthropoid 
and to do it would be equally dangerous. We have, therefore, em- 
ployed the third procedure, that of local cortical strychninization com- 
bined with the recording of the electrical activity of the cortex itself; 
this can be done in the fully anesthetized animal. When this com- 
bination of methods is utilized to study the functional organization 
of the chimpanzee’s cortex it discloses a large region the functional 
organization of which is comparable to that of the sensory cortex 
of the macaque. The obvious inference is that the region so dis- 
closed is sensory. 

Thus far 4 chimpanzees’ brains have been so investigated with 
* Aided by a grant from the John and Mary R. Markle Foundation. 
1 Dusser de Barenne, J. G., Proc. Roy.  SOC. London, 1924, B. 86, 272. 
ZDusser de Barenne, J. G., and Sager, O., Arch. Neurol. Psychiat., Chicago, 

3 Dusser de Barenne, J. G., and McCulloch, W. S., J .  Neurophysiol., 1938, 1, 176. 
4 Dusser de Barenne, J. G., and McCulloch, W. S., J .  Nezcrophysiol., 1938, 1, 69. 
5 Dusser de Barenne, J. G., McCulloch, W. S., and Ogawa, T., J .  Neurophysiot.. 

1938, 38, 913. 

1938, 1, 436. 



28 SENSORY CORTEX OF CHIMPANZEE 

essentially similar results. However, the variation in the convolu- 
tions of the brain of this species is so great that it seems inadvisable 
to give a composite diagram. We have, therefore, represented in 
the accompanying figure the sensory cortex on the outer surface of 
one hemisphere of that brain from which most information was 
gathered. On this chimpanzee 35 local strychninizations were per- 
formed and in all cases the electrical activity of five loci on the cortex 
was recorded simultaneously. During the disturbances induced by 
the strychnine the electrodes were frequently moved to different loci 
so that the information obtained is unusually complete and comprises 
upward of 200 observations on this one brain. 

The question marks in the diagram indicate the only remaining 
uncertainties in this particular brain. Since these questionable 
parietal areas responded differently from the immediately adjacent 
areas of the sensory cortex, and since they are homologous to the 
supramarginal and angular gyri in man, they probably do not belong 
to the sensory cortex proper. No data are available about the little 

F I G .  1. 
Sensory Fortes of the chinipi~ i ~ w .  Tliis figure represents as accurately a s  is 

possible in one plaiic the outer surfaw of one hemisphere of chimpanzee No. 4. 
The precentral boundary betweon the face and arm subdivisions lies in this hemi- 
sphere unusually low, but was verified both by electrical stimulation with motor 
response and with the strycllninc nictltod. Unusual is also that this boundary is 
marked by a definite sulcus across the precentral gyrus. The figure schematizes 
the results of over 200 observations on this one brain. 



X-RAY TREATMENT OF C O  POISONING 29 

triangular area marked * to indicate whether it belongs to the arm 
or face subdivision. Most striking is that, in broad outline, the 
sensory cortex of the chimpanzee is essentially similar to that of the 
macaque and occupies such a large area on the outer surface. of the 
hemisphere. 
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Recovery of Carbon-Monoxide Poisoned Rats After X-ray 
Treatment." 

JOHN A. CAMERON. (Introduced by A. C. Hogan.) 
Front the Department of Zoology, University of Missouri. 

It has been shown that illumination with visible light removes the 
effect of carbon-monoxide poisoning in small, transparent organisms 
which absorb the poison from water solutions.' This report con- 
cerns the effect on larger, more opaque, air breathing organisms, of 
a more penetrating type of radiation-the X-ray. Acknowledgments 
are gratefully made to Dr. L. J. Stadler, of the U. S. D. A. and the 
Department of Field Crops, University of Missouri, for use of the 
X-ray equipment and services of an operator. 

Albino rats descended from Wistar stock were used; each experi- 
ment consisted of one treated and one control animal. The 2 animals 
were of the same age and sex and not more than 10% difference in 
weight was allowed. The 2 negative cases reported were cases 
where great difference in weight existed. 

Carbon monoxide was generated by dropping formic acid into 
hot sulphuric acid and collected by displacement of water in storage 
bottles.2 To each bottle was added 5 %  of oxygen from a commercial 
cylinder. The gas mixture was administered to the rats by passing it 
into a tightly covered glass jar under pressure of a constant head of 
water in an elevated funnel opening into the gas bottle. Each experi- 
ment was conducted as follows. The 2 rats were placed simul- 
taneously in the gas chamber and the gas admitted. Two or 3 ob- 
servers watched through the sides of the gas chamber to note any 
differences in apparent susceptibility and to determine when both 
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