
Tuning in 
to the 
chick's 
brain 

MORE than a century ago. the French 
surgeon Broca discovered something un­
usual about his brain-damaged patients . 

Damage to the left side of the brain 
produced language problems. Damage to the 
right side did not . The capac ity for language 
appeared to be located in the brain's teft 
hemisphere. 

Broca's discovery was supported a century 
later by other stud ies of aphasia (the toss of 
the abil ity to use speech and language) and 
by a series of startling experiments on a 
number of epileptic pat ients. 

The pat ients underwent surgery to prevent 
the spread of severe epileptic seizures from 
one hemisphere of the brain to the other. The 
surgeon cut the corpus callosum. a th ick 
band of nerve f ibres which forms a bridge 
between the two hemispheres and is the 
main carrier of nerve signals from one to the 
othe r. 

Superficially. the split-brain patients 
appeared to be no different from normal 
people , but closer stud y showed some 
remarkable differences. 

There appeared to be a dichotomy of 
funct ions in each hem isphere . and each of 
the disconnected hem ispheres appeared to 
function as if it were a separate brain. 

Since then researchers have studied a 
number of mental skil ls and have found 
strik ing evidence that the two halves of the 
brain are specialised for different functions. 

The left hemisphere - the so-called 
dom inant hem isphere - appears to be 
predominantly verbal and analytical. skilled in 
lingu istic description. logical analysis and 
ar ithmet ical computat ion. The r ight 
hemisp here is geometric and spatial . super ior 
in pictorial and pattern sense. It also eppears 
to be the musical part of the brain. 

This hemispheric specia l isation was 
thought to be a purely human attribute. 
associated in soma way w ith the 
development of language. But recent 
research at Monash and in other laboratories 
suggests that it occurs also in birds and rats 
and mey have developed very eerly in 
evolution. 

Ame rican research has shown that the 
song bird's ability to sing is controlled by a 
centre in the biro's left hemisphere. But song 
is not the only function that is latera lised in 
the bird's brain . 

Monash pharmacolog ist Dr lesley 
Rogers. in experiments on ch icks. has found 
that visual discrim ination learn ing. auditory 
habituation. attention switch ing and 
decisions to peck or not to peck are act ivated 
by the left hemisphere . Visual habituation 
learning on the other hand . is not lateralised. 
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Monash pha rmacologist Dr Lesley Roge rs 
(abo ve) has fo und Ihat, as in humans the two 
hatves of the chick's bra in are speci~ lised for 

different func tions . Photo : Rick Cro mp ton . 

The right hemisphere appears to play a 
more important role in the bi rd's response to 
novelty. and an imbalance in the activity of 
the two hemispheres. in favor of the right 

hemisphere . leads to an inc rease in 
aggressive and sexual behavio r. 

To reveallateralisation in the chick 's brain. 
Rogers used . as tools . t w o drugs. 
cyc lohex im ide . an ant ibio t ic . a nd 
monosodium glutamate. wh ich excites brai n 
cells at low doses. 

The drugs we re administered to eith er the 
chick 's left or right fore-brain hem isphere two 
days after hatchi ng. 

In the second week the chicks were tested 
for attack and copula t ion. and we re given 
several learning tasks. including a visual 
discrimination test in wh ich the chick was 
requ ired to search for food grains scattered 
on a background of small pebbles stuck to 
the floor. They were also given an auditory 
habituation test in wh ich they were 
presented w ith the sound of a metal spoon 
striking a metal disc until they became 
habituated to it and did not take any further 
not ice of it . 

In the visual tasks. the chicks were tested 
w ith one eye covered since most information 
enter ing one eye is processed by the oppos ite 
hem isphere . 

The reason for th is. Rogers expla ins. is 
that the bird 's optic nerves cross completely 
at a neural junction in the bra in called the op­
t ic chi asma and transm it the message to the 
optic lobe, or tectum. as it is called. on the 
oppos ite side. 

Most of the information from the tectum is 
relayed to the fore-brain on the same side. 
Thus. messages from the right eye end up in 
the left hem isphere. and messages fro m the 
left eye end up in the right hemisphere. 

The bird . unlike the human . has no large 
corpus callosum link ing the two hemispheres. 

Rogers found that treatment of the chick 's 
left-brain hem isphere. or both hemispheres. 
with either monosod ium glutamate or 
cycloheximide retarded visual discr im ination 
and auditory habitua tion . There was no effect 
when the right hem isphere was treated in 
that way . 

Irrespective of wh ich hem isphere was 
treated, chicks w ith the left eye covered 
always pecked faster than those w ith the 
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right eye covered . suggesting that pecking is 
mainly . although not exclus ive ly. act ivat ed by 
the left hem isphere . 

When the left hem isphere of the male 
chick was tr eated w ith monosodium 
glutamate. an apparent imbalance in 
hemispheric activ ity was created which led to 
a " marked increase in aggressive and sexual 
behavior". This did not happen when both 
hem ispheres were treated or the right was 
treated alone. 

A simila r increase in aggressive and sexual 
behav ior is observed when male chicks are 
given the male sex hormone. testosterone. 

" It seems that attack and copulation in the 
chicken are ac tivated by the ri gh t 
hemisphere. but in the untreated chicken are 
normally inhib ited by the left hemisphere," 
Rogers says. 

She believes that one reason why 
researchers have been reluctant to accept 
brain lateralisation in animals is that they 
have concentrated on " handedness" 
(whether the left or right hand is used) in 
humans as an indication of lateral isat lon ar .. 
had no evidence of a correspondi. .; 
" pawedness" in animals . 

However. Rogers and Professor Mike 
Cullen. of the Monash zooloqv department, 
have now found clear ev idence of 
" footedness" in Austra lian parrots . Parrots 
are useful for this sort of research because 
they use the foot to manipulate food . 

Rogers and Cullen found tha t left -foot 
"footsdness" among the parrots ranged from 
100 per cent for some species of cockatoo to 
93 per cent for the Little Corella. 89 per cent 
for the Galah and the Long-billed Corella. 87 
per cent for the sulphur-crested Cockatoo 
and 23 per cent for the Crimson Rosella. 

Is brain lateral isation determ ined 
genet ically . or does the environment have an 
influence 7 

Rogers' research suggests the possible 
influence of environmental factors. 

She points out that in the egg the chick's
 
head is turned upon the left shoulder in such
 
a way that the left eye and ear are shialde­

Light and sound enter ing the egg would '
 
" relatively attenuated on the left side of the
 
chick's head" . This could mean that the
 
chick 's left hem isphere is stimulated to a
 
greater extent before hatch ing than is its
 
right hemisphere.
 

She has tested the hypothesis by hatch ing 
the eggs in the dark . When this happens 
there is no apparent lateralisation for attack 
and copulation in a group of chickens. 

But the statistics still have to be worked 
out, and. at this stage. it seems likely that 50 
per cent of the " dark-incubated" chicks have 
lateralisation on the left side of the brain. and 
60 per cent have it on the right. 

When the chicks are stud ied as a 
population the differences are masked and 
there appears to be no leteralisation at all. In 
fact. two to three hours light exposure of the 
eggs three days before hatching is sufficient 
to cause lateralisation in the population. 

" Perhaps," says Rogers. "Iateralisation of 
brain function itself is geneiically determined. 
but the synchrony of its direction in the chick 
population is light-tr igge red." 
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