
Neurobiology: Interdisciplinary 
Discussions of the Nervous System 

The physiology, biochemistry, and 
behavioral output of the nervous sys- 
tem were the main topics of discussion 
at an international symposium held at 
the Barrow Neurological Institute, 
Phoenix, Arizona, 6-8 April 1964. 
Participants attended from the United 
States, Mexico, France, Sweden, Great 
Britain, and the U.S.S.R. 

A. Hamberger (Goteborg) presented 
his work on the respiratory activity of 
isolated neurons and glia cells from the 
vestibular nucleus in rabbits. Vestibular 
stimulation caused marked changes in 
cell respiration and activity of succino- 
oxidase. The need for careful controls 
in studies of this type was evidenced 
by the finding of contralateral changes 
in respiration and enzyme activity. The 
relationship between neurons and neu- 
ronal glia was very often reciprocal, 
while the capillary glia was altered un- 
der different conditions. The capillary 
glia may be concerned primarily with 
the transport of substances by the blood 
and brain. Neuronal glia may have a 
metabolic supporting role. 

J. Mendelson (Cambridge, Massa- 
chusetts) discussed the effects of Mg"+ 
on respiration of brain cortex slices and 
homogenates. He showed that, under 
carefully controlled conditions, elimi- 
nation of Mg"+ ions did not result in 
respiration changes. High concentra- 
tions of Mg++ depress respiration. Up- 
take of Mg28 was also studied and was 
found to be rapid, thus paralleling ac- 
cumulation of Ca++. It was independent 
of the rate of 02 consumption. 

The fashionable field of information 
storage in the brain was opened by a 
provocative theoretical discussion by 
J. Gaito (Kansas), in which he proposed 
DNA as the most capable "storage 
molecule." His arguments disfavoring 
RNA rested on the rapid rate of altera- 
tion, the multiple type of RNA, and 
possible artifacts in the changes of base 
pairs reported by Hyden. 

The question of stability of DNA 
was raised by the studies of J. B. Best 
(Colorado) on the mechanisms involved 
in memory and morphogenesis in Pla- 
naria. Reminiscence and semi-lunar 
cycles were observed in this worm. 

Electrical recordings from the cere- 
bral cortex of fetal sheep were discussed 
by G. Kolmodin (Stockholm). Differ- 
ences in the timing of appearance of 
several electrical phenomena (steady 
potentials, evoked responses, EEG, and 
others) were shown and were inter- 
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preted to be caused by different under- 
lying biochemical processes. His data 
bearing on the generation of cortical 
steady potentials by processes utilizing 
anaerobic glycolysis were especially dis- 
cussed. 

E. Eidelberg (Phoenix) presented the 
results of computer analysis of amyg- 
daloid "spindling" in cats. The spectral 
characteristics of this activity were re- 
lated to a model which consists of a 
tuned resonant filter acting on random 
neural noise. The relationship of spin- 
dling to respiration and the effects of 
some hallucinogenic drugs were also 
noted. 

An elegant method for the in vitro 
study of isolated retina from the rabbit 
has been developed by A. Ames, III 
(Cambridge, Massachusetts). He noted 
the great usefulness of this piece of 
mammalian central nervous system; it 
can be maintained in vitro, stimulated 
physiologically, and monitored elec- 
trically. Retina deprived of 02 and glu- 
cose exhibited morphological alteration 
in mitochondria and depressed electro- 
retinograms; these effects were reversed 
by addition of 02 and glucose. Measure- 
ment of extracellular volume ap- 
proached 25 percent; this percentage is 
in agreement with other chemical data, 
but in disagreement with electron mi- 
croscopy. Movement of water and 
electrolytes in response to osmolality 
changes revealed similar rates of diffu- 
sion for Na+ and C1- but a different 
rate of inulin. 

N. N. Lyubimov (Moscow) described 
his experiments in dogs with surgical 
transections in the optic tract, corpus 
callosum, and midbrain tegmentum. He 
showed that a retinal-collicular-visual 
cortex pathway is present and func- 
tional, and that callosal connections (at 
least in the dog) between visual cortices 
subserve also a functional role in con- 
veying information. He provided good 
evidence for a functional, perceptual 
role for the collicular afferent fibers, 
hitherto only related to pupillary re- 
flexes. 

The effects of changes in the ionic 
environment upon isolated muscle spin- 
dles of the frog were reported on by 
D. Ottoson (Stockholm). He found 
that the generator potential could be 
dissociated from the action potentials 
by total removal of N+ from the fluid 
bath. In this condition the spontaneous 
spikes disappeared but the generator 
potential produced by stretch remained 
essentially intact. Increases of K* or 
decreases of Ca++ caused increased 
firing of the resting spindle and later 

this was followed by inactivity even 
during stretch. 

Two closely related papers on the 
behavioral effects of caudate nucleus 
stimulation were given by P. Buser 
(Paris) and N. A. Buchwald (Los An- 
geles). Both authors analyzed the now 
well established depression of condi- 
tioned motor behavior by slow repeti- 
tive caudate stimulation. Buser proposed 
that this effect is observed only on 
learned (complex) motor tasks and not 
on relatively unconditioned behavior, 
such as seizing food and eating. Buser 
also compared the effects of caudate 
and midline thalamic stimulation and 
indicated some clear cut differences. 
Buchwald presented some new evidence 
that indicates that the effects of caudate 
stimulation on behavior are not due to 
capsular stimulation, as has been sug- 
gested recently by others. 

The observation by John that the 
cortical EEG of animals in training 
shows increased slow-wave activity 
("hypersynchronous") during intertrial 
periods was followed up by C. Guzman 
Flores (Mexico City) in split-brain prep- 
arations in which one hemisphere was 
trained via the ipsilateral eye. It was 
found that hypersynchrony occurred 
only on the "trained" hemisphere. Long 
training shows deficits in habit retention 
when stimulated eyes are switched in 
chiasma-sectioned cats. Evidently, stim- 
ulation of the specific sensory path- 
ways is necessary for the maintenance 
of the stored visual information. 

A. S. Schwartz (Phoenix) reported 
his studies, initiated together with D. B. 
Lindsley, on the relationship between 
photic driving of the EEG and thresh- 
olds of critical flicker frequency. The 
object was to determine which cere- 
bral structures act as limiting factors in 
the discrimination of flicker. His pre- 
liminary evidence suggests the superior 
colliculus as subserving this role. 

The effects of very low doses of ir- 
radiation on the central nervous system 
were described by J. Garcia (Long 
Beach, California). He and his associ- 
ates have shown in the past that rats 
are capable of detecting doses smaller 
than 1 roentgen per second. Their cur- 
rent attempts to localize the receptors 
involved in the detection process sug- 
gest that olfactory, not visual, receptors 
may be involved. 

B. A. Baldwin (London and Los An- 
geles) had developed a technique for 
controlling the cerebral circulation of 
the goat through externalized carotid 
loops. His methodology and controls 
suggest that this is an ideal preparatior 
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for a wide gamut of experimental prob- 
lems. An interesting observation con- 
cerned the retention of a conditioned 
response despite repeated blocking of 
the cerebral circulation within 20 sec- 
onds after the conditioning trial. 

Other speakers included C. Beyer 
(Mexico City), B. Grafstein (New 
York), P. Rudomin, J. Garcia Ramos 
(Mexico City), and S. P. Grossman 
(Iowa). 

This symposium, the second in a 
series on neurobiology, is held alternate- 
ly in Mexico and the United States. It 
was supported by a grant from the 
Office of Naval Research, U.S. Navy, 
and by local funds from the Neurolog- 
ical Sciences Foundation (Phoenix). 
Proceedings will be published soon as 
a special supplement of the Boletin del 
Instituto de Estudios Medicos y Biolo- 
gicos, Mexico. 
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St. Joseph's Hospital, Phoenix, Arizona 

Forthcoming Events 

July 

1-4. National Soc. of Professional En- 
gineers, annual, Asheville, N.C. (K. E. 
Trombley, NSPE, 2029 K St., NW, Wash- 
ington, D.C.) 

1-4. British Tuberculosis Assoc., St. 
Andrews, Scotland. (BTA, 59 Portland 
Place, London, W.1, England) 

2-3. Spectrochemical Analysis, limits 
of detection, conf., Exeter, England, Insti- 
tute of Physics and the Physical Society, 
47 Belgrave Sq., London, S.W.], England) 

2-4. Scandinavian, Dental Congr., Hel- 
sinki, Finland. (N. Anderson, Bergmansg. 
11 D, Helsinki) 

2-5. Northwest Proctologic Soc., Banff, 
Canada. (F. C. Swartzlander, Greyhound 
Bldg., Calgary, Canada) 

2-8. Nuclear Physics, intern. congr., 
Paris, France. (The Congress, B.P. No. 14, 
Orsay, Seine-et-Oise, France) 

5-10. American Physical Therapy As- 
soc., annual conf., Denver, Colo. (H. J. 
Hislop, 1790 Broadway, New York, N.Y.) 

6-8. Electron-Beam Processes for Micro- 
electronics, symp., Malvern, Worcester, 
England. (Information Officer, Royal 
Radar Establishment, St. Andrews Rd., 
Malvern) 

6-9. Learning and Associated Phenom- 
ena in Invertebrates, Cambridge, Eng- 
land. (D. Davenport, Dept. of Biological 
Sciences, Univ. of California, Santa Bar- 
bara) 

6-9. Signal Processing in Radar and 
Sonar Directional Systems, Birmingham, 
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