
Sex hormones 
affect brain 
asymmetry? 

IN recent years the evidence has been 
mounting that the two hemispheres of the 
brain are specialised for different 
functions. 

The left hemisphere - the so-called 
dominant hemisphere - appears to be 
predominantly verbal and analytical, skilled in 
lrnqutstic description, logical analysis and 
arithmetical computation . The right 
hemisphere is geometric and spatial. superior 
in pictorial and pattern sense. It also appears 
to be the musical part of the brain. 

This hemispheric specialisation was 
thought to be a purely human attribute, 
associated in some way with the 
development of language. But recent 
research at Monash and in other laboratories 
suggests that it occurs also in birds and 
primates and may have developed very early 
in evolution. 

Monash pharmacologist Dr Lesley 
Rogers, in experiments on chicks, has found 
that visual discrimination learning, auditory 
habituation, attention switch ing and 
decisions to peck or not peck are activated by 
the left hemisphere. Visual habituation 
learning on the other hand is not lateralised. 

The right hemisphere appears to play a 
more important role in the bird's response to 
novelty, and an imbalance in the activity of 
the two hemispheres, in favor of the right 
hemisphere, leads to an increase in 
aggressive and sexual behavior. 

Is this brain lateralisation determined 
genetically, or does the environment have an 
influence? Do sex hormones influence brain 
asymmetry? 

Recent research by Rogers suggests that 
both environment and sex hormones 
influence brain asymmetry - at least in the 
chick. 

She has shown that the presence of asym­
metry in the chick's brain with respect to 
copulatory behaviour can be manipulated by 
hatching eggs in the dark. 

In the egg, she points out. the chick's head 
is turned upon the left shoulder in such a way 
that the left eye and ear are shielded. light 
and sound entering the egg is "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 hatching than is its right hemisphere, 
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since inputs to the right eye are processed in 
the left hemisphere. 

She has tested the hypothesis by hatching 
the eggs in the dark . When this happens 
there is no apparent brain lateralisation for 
attack and copulation . 

Now, in a recently completed set of 
experiments, using male chicks , she has 
shown that sex hormones can also affect 
brain asymmetry. 

To determine the effect of sex hormones 
on brain asymmetry, the birds were tested 
with one eye covered, since most information 
entering one eye is processed by the opposite 
hemisphere. Thus , messages from the right 
eye end up in the left hemisphere, and 
messages from the left eye end up in the 
rrght hemisphere. 

Two groups were used . The experimental 
chicks were given the male hormone 
testosterone. The control chicks were given 
maize oil, which is known not to affect brain 
lateralisation. 

Rogers and research assistant Joe Zappia 
and Ph.D. student Shane Bullock tested the 
chicks for copulation daily from Day 6 after 
hatching. 

When the testosterone-treated birds were 
tested at Day 6 they did not attempt to 
copulate regardless of whether the left or 
right eye was covered. There was no 
apparent dominance of the right hemisphere. 

However, within a matter of two or three 
days. those with the right eye covered 
attempted to copulate. Those with the left 
eye covered did not . 

This demonstrates dominance of the right 
SIde of the brain for copulatory behavior since 
the birds with the right eye covered are using 
their left eye system. Messages from the left 
eye are processed by the right hemisphere of 
the brain. 

"It seems." Roger says, " that during the 
first week of life the left side of the chick's 
brain is more developed. During Days 10 and 
11 the right side starts to develop." 

Controls treated with maize oil showed 
slight right hemisphere domination, but the 
effect was marginal. Rogers believes it could 
be an artifact of the experiment, or it could 
have been caused by low levels of 
testosterone already circulating in the chick's 
blood. 

When the control chicks were tested with 
both eyes open . the left hemisphere (which 
inhibits copulation) was dominant. When the 
ch icks were given testosterone and tested 
with both eyes open , the dominance was 
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reversed. The right hemisphere, which con­
trols copulatory behavior, was dominant. 

Dominance reversal was also 
- demonstrated in a visual discrimination task 

in which the chick was required to search for 
food grains scattered on a background of 
small pebbles stuck to the floor. 

In the control chicks, the left hemisphere 
(the side that inhibits copulatory behavior) 
was the one that learnt the pebble task most 
easily. In the testosterone-treated chicks it 
was the right hemisphere. Under the 
influence of the sex hormone, apparently, the 
right side of the brain , also associated with 
sexual behavior , became dom inant for 
learnmg. 

In female chicks , there is no asymmetry 
for learning the pebble task . Both sides of the 
brain learn equally as well. 

Rogers says the research demonstrates 
that the male sex hormone testosterone does 
influence brain lateralisation in the chick. Bu 
she cautions against extrapolating from this 
to human asymmetry, particularly to 
differences between males and females. 

For one th ing. she says. high doses of 
oestrogen. the female sex hormone. produce 
similar effects in chicks to testosterone. 

" It is not surprising that happens." she 
says. "It is known that, in the brain, 
testosterone. for most of its actions, needs to 
be converted to oestrogen to have an effect. 
HIgh doses of oestrogen are commonly 
known to mimic testosterone. " 

The effect of testosterone on brain asym ­
metry In the chick is an interesting 
phenomenon, she says. But "are we dealing 
with something in the real world" , she asks? 

"We are giving high doses of hormones at 
a time when they wouldn 't be present. What 
we 're seeing is juvenile copulation 
precociously produ ced. 

" If we give the hormone at a later date will 
it have the same effect? We'll have to test 
older animals to find out and also test oths­
species ." 

It could be that brain lataralisation in all 
species is influenced by a combination of 
genetic, environmental and hormonal factors, 
she points out. Certainly, she says, en­
vironmental factors are just as likely to 
influence brain development as hormonal 
factors. 

"It may be", she speculates, " t hat puberty 
is delayed partly to permit the brain to 
differentiate and establish those processes 
that lead to lateralisation before sex 
hormones come in and lock the brain into a 
particular framework." 

The research , which is funded by an ARGS 
grant is being prepared for publication in the 
US journal "Science". 

• Rogers' research is one of several ex­
perimental studies which will be 
highlighted by the department of phar­
mecology during Victorian Medical 
Re.s.earch Week. The department will be 
open to visitors on Monday, August 27 
from 9 a.m. to 12 noon, 
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