
Decoding 8rain 
Signals 

Ph ysiolog ists at Monash have rel ated 
the pattern of electrical discharges from 
individu al cells in a monke y's brain to the 
actions of muscles controlling certain 
manipulative movement s of its fo relimb. 

T his is the first fruit of the develop ­
ment and application of an important 
new method of studying nervous function 
pion eered in the United States. Professor 
R. Porter and a group of graduate stu­
dents in the Department of Ph ysiology 
are using the technique to investigate the 
relation be tween thc activities of nerve 
cells in specific areas of the brain in 
exp erimen tal animals and their perform­
ance of manip ulative tasks. 

We must learn more about the central 
nervous mech ani sms underl ying br ain 
con trol of muscular movement under 
normal health y conditions if we are to 
understand common disord ers such as 
epilep sy, and abnormalities of muscular 
control such as those caused by strokes 
(cerebr al haemorrhage) or other kind s 
of br ain or nerve damage. 

Nerve cells transmit signals in the form 
of electrical pulses and produce a greater 
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or lesser effect on the muscles by chang­
ing the fr equency of these pul ses. Th e 
interaction betw een complex ch ains of 
such cells in the br ain leads to discharge 
of impulses in the final motor nerve cell. 
Thi s in turn activ ates the muscle by 
releasing a minute amount of tbe chemi­
cal acetyl choline. The nerve signals have 
a potential of about one-tenth of a volt 
and travel along the nerves at a rate of 
up to 200 miles an hour. 

The techn ique used by Professor Porter 
and his colleagues relies On the fact th at 
nerve cells produce these electrical sig­
nals. Mo st earli er studies of br ain func­
tion necessarily involved either the use 
of an aesthe tics or, in con scious ind i­
viduals, brain recordings made at a long 
distance from the generation of ner ve 
impulses, for exam ple recordings at the 
sca lp in electro-e ncephalography. 

The new technique, which is based on 
the insertion of extremely fine electrodes 
into the brain through a hole in the skull 
of the experimental anima l, allows medi­
cal scientists to study natural functions of 
brain cells in conscious, co-operative 
subjec ts. Movement of the electrode is 
controlled by a small hydraulically power­
ed micromanipulator. The brain is not 
sensitive to pain and the animal suffers 
no discomfort from the advance of the 

The m onkey has been train ed to pull 
the handle sev eral tim es before 
'receiv ing a food reward. Left: A special 
headpiece at/ached ready for th e 
recording of nerve cell 
acti vity associated witlt the arm m ovem ent , 

tiny probe, the tip of which is onl y a 
one thousandth of a millimetre in ~l. ...

meter. 
As the experimental anima l performs 

a task for which he ha s been tr ained, the 
position of the tip of the probe is varied 
unti l it lies close to a cell whose activity 
correlates with contraction of one of thc 
muscles involved in the movemen t. 

Continuous recordings are made of 
extremely lar ge numbers of nerve im­
pulses generated by the brain cell and of 
the electrical signals from associa ted 
muscular contractions. These arc mea­
sured automatically for subsequent com ­
puter analysis. 

This work, and subsequent proj ects 
investigatin g the factors that regulate and 
modify nerve cell discharge, may be of 
the greatest importance in understanding 
some of the common disorders of the 
nervous system in Man. Later investiga­
tions of disordered nervous functions 
will, it is hoped, contribute to the de­
velopment of more effective methods of 
treating associated clinical conditions. 


