
ELECTRIC 
MESSAGES 
IN NERVES 

This charming drawing by Diana Har­
rison symboli ses much of the research 
work of Mona sh's physiology department. 

Th e possum chews punched computer 
tape; the echidna wearing magnifying 
spectacles examines the snail ; at the top, 
the incredible axolotl that turns into a 
salamander peers over the display on a 
cathode ray oscilloscope. 

The triangular base symbolises an 
electric circuit, with a capacitor on the 
left, a resistance on the right. 

What's the connection between all this 
and physiology? It is in the working of 
nerves and the nervous system, a major 
interest of staff in the department. 

Professor A. K. Mcintyre, present 
chairman of the department, points out 
that the transmission and processing of 
signals to and from and within the brain 
can be likened in some ways to the work­
ing of a hardware computer , although of 
far greater complexity. 

Nerve fibres are long, very narrow 
tubes, in diameter say about 10 ,um (!'-m = 
1 millionth metre). containing fluid rich in 
potassium and protein, that act like tiny 
electro-chemical cells. An electrical po­
tential of about 110 volt exists between 
the inside of the fibre and the surrounding 
body fluid , a potential that makes pos­
sible the transmission of nerve signals 
along the fibres. 

Series of changes 
Stimulating a sensory nerve ending. as 

by touching the skin , triggers off a series 
of changes that generate the nerve sig­
nals. Each signal consists of a brief re­
versal of the nerve fibre's electric poten­
tial, the reversal travelling rapidly along 
the fibre from nerve ending to brain. 
Rapidly. Mcintyre says , means at speeds 
up to about 100 metres /second, slow 
compared with a jet plane, but fast 
enough for the brain computer. 

Some fibres can repeat these changes , 
transmit a success ion of signats. at quite 
high frequencies, up to about 800 Hz 
(Hertz, cycles/ second) . Vibration-sensi­
tive nerve endings in our own bodies and 
in other mammals and in birds, where 
they may act as seismographic warning 
devices, have this capacity for high 
frequency response to high frequency 
stimulus . 
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The generation of these nerve im ­
pulses, and their function in signalling 
sensory events to the brain, and in the 
accurate control of muscles during volun­
tary movement are some of the problems 
being studied in the department by staff 
and students, in a variety of animals such 
as those in Diana's drawing . 

Other problems under study incl ude 
the precise way in which the nerve cells 
talk to other cells by liberating molecules 
of transmitter substances. how particular 
nerve connexions are formed during de­
velopment and recovery from injury. and 
what constitutes the essential basis of 
the learning process. 

For many of those studies, certain 
animals offer special opportunities for 
solving particular problems-for instance, 
because some have large nerve or muscle 
cell s, or because pieces of nerve or even 
of brain can be kept alive for long 
periods outs ide the body. 

Apart from those special features in a 
w ide range of animals, the department has 
a general interest in finding out how the 
nerves, brain and hormonal regulating 
systems work not only in man but in 
other creatures, including our own special 
Australian fauna , 
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The resoo os« 01 a sing le ne rve tlbre In the leg . 01 
a bir d when a weak vibra l/ng sttmutus Is app li ed 
to the' leg bones - (A) a l 120 cyc les /secon d; (B) 
at 800. The l ower Irac e in each pelr record s the 
cyclic stimutu«, tho upper uece sh ows lhe nerve 
respon se. Gaps in the response occur al irequen­
cie S abOve 800Hz. 
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