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Experimental Japanese oil tanker, the Aitoku Maru, built to test the use of modern sails as an adjunct 
to engines to co nser ve fuel, on a test voyage with its computer-controlfed sails extended. A study by 
Monash graduate student Lindsay Bevege suggests that ships si milar to this could be used 

economically on the Australia-Europe run. Photo: Petroleum Gazette 

Computer-controlled sa.ils could
 
revolutionise shipping
 

TH E full-rigged sailing ship may once 
again ply the world's trade routes. 

But. unlike its romantic predecessor, the 
modern sailing ship will have computer sail 
setting and automated sail handling. It will 

150 have auxiliary power to adjust course to 
favorable wind. 
The economic feasibility of using sail 

power on major trada routes as an energy 
conservation measure is demonstrated in a 
report on transport development by two 
Masters' candidates in the Monash Graduate 
School of Environmental Science . Lindsay 
Bavage and John Ball'/ , 

As part of the transport study. Sevege , a 
physicist. conducted a computer-simulated 
study of a sailing ship service carrying 
cargoes such as wool and wheat on four runs 
- Melbourne to Europe. Hay Point to Japan, 
Dampier to Japan and Fremantle to the 
Middle East. 

The study shows that fully-automated 
sa iling ships have " t he potential for 
significant fuel savings and economic com
pet itiveness with conventional shipping", and 

MONASH REVIEW IS produced four times 
yearly by the Information Office, Monash 
University, Wellington Road, Clayton. Vic
toria. 31 6 8. lnqu ines should be addressed to 
the Edit or , cia the lnforrn anon Oftrc e. 

Regr 5lerp.d lu r pu s-tU IU d ~ 

a penoc icai Ctucgory B 

on the basis of performance estimates. 
immediate practical testing is justified. 

To construct his computer sail model, 
Sevege used wind data obtained from US 
naval charts and performance data supplied 
by the American Dynaship Corporetion. 
which is building a 17.000 tonne, fully
automated test sailing vessel to the design of 
a German ship designer, W ilhelm Prctss. 

Fully -aut omated sailing ships of up to 
60.000 tonnes are envi saged, but these need 
to be treated cautiously. Sevege and Bally 
point out. as no sail ing ship of that size has 
ever been built. The largest of the old sarling 
ships was about 8.000 tonnes. 

The c omp uter controlled and full y 
aut omated sails on the Dynaship can be 
rolled into the mast and have no associated 
stays or shrouds. Consequently, the furled rig 
presents little forward resistance permitting 
motored drive during calms and port 
operation. Motor assistance of about eight 
knots in calm water is anti cipated. 

The best route for sail. accordrng to the 
study. appears to be the European run. and 
on an equal deadweight tonnage basis, the 
Dynaship appears to be an economic 
propo sition . 

However, at present, the authors say, it is 
unlikely to be able to compete with larger 
ships. Its introduction . therefore. is likely to 
be restricted to those trades which use com
parably sized ships. 

" This means t ha t it will not be viable in the 
bulk ore or tanker trades where large ships 
are employed," the y say. 

" In the grain trade . however, market 
fragm entation and poo r port and storage 
facilities exclude the very large ships, Conse
quently, thes e cargoes are currently carr ied in 
ships of the 20.000 to 60 ,000 dwt range. 
and this circumstance is likely to persist. 

" Moreover. in spite of the current 
depression in shipping activity. there is little 
surplus of shipping of this size . The 
introduction of the Dynaship to these routes 
therefore appears viable ." 

Ac cording to Sevege and Sally . motor 
sailing appears viable on all routes. and at 
least with parti al rig , should be applicable to 
any ship size. 

A partial rig should be fairly easy to install 
on a conventional ship. they say. However, 
refitting might not be justified because of the 
cost of having the ship laid up. 

However. further increases in the cost of 
heavy bunker oil could give an impetus to the 
use of sail. 

Overall . they say, the results suggest that 
some pract ical test ing of sail power is 
Justified . 

The most likely strategy. they believe . 
would be the use of motor sailing , even on 

Con tinued overleal 

MONASH REVIEW DECEMBER 1981 



Explori ng the behavior
 
of supercooled atoms
 

AT very low temperatures - a few 
degrees above absolute zero (-273 degrees 
Cl - strange things happen. 

Many metals suddenly lose all resistance 
to electri city . They become superconductors. 

A bar magnet lowered into a lead dish at 
the temperature of li qu id helium hovers 
above it . 

The magnet induces a current in the lead 
- - normally a poor conductor - which 
produces a magnetic field repelling the 
magnet suspended above it . 

The discovery of superconduct ivity in 
191 1 by Dutchman Kamerlingh Onn es has 
led in recent years to an exciting new 
technology - the use of superconducting 
magnets in industry, and extremely sensitive 
superconducting detectors in med ic ine and 
geophysicel surveys. 

They serve a variety of purposes, ranging 
from separation of metals in industry to 
scann ing heart beats in hospital patients by 
detecting small changes in magneti c fields. 

On the drawing board (perhaps in some 
cases, some way into the future) are 
super conducting computers. w ith logic and 

Automated sails 
small ships This w ould off er the most reli able 
and fast est service 

"'W hile the Dvnaship can possibly offer a 
lower freight cost : ' th ey point out . " i t may be 
that ItS lowe r service speed pen al ises it m th e 
rates it can charge : ' 

They point out that the ability of the 
Australian shipping industry to adapt to sail IS 
to some extent out of our hands. Most of our 
shipping IS foreign owned. and it is unl ikely 
that sai ling ships could be economically built 
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memory Circuits of unprecedented speed and 
density ; superconduc t ing power cab les 
which would reduce losses in normal 
tr ansmission : giant magnets to act as energy 
storage dev ices, and levitated trains runn ing 
on superconducting magnets instead of 
wheels. 

The development of new superconducting 
materials at higher temperatures, an aim of 
this te chnology. depends upon an 
understanding of the subtle interactions of 
electrons and crystal lattices (atomic struc
tures) in metals at various temperatures. 

One aspect of this fundamental research 
.. the behavior of crystal lattices at very low 

temperatures - is being explored by a 
Monash team. Professor Fred Smith. Dr 
John Cashion, Dr Trevor Finlayson and Dr 
Soi Sang Ti. Ti was one of tha first recip ients 
of one of the new series of Monash Univer
sity Post-doctoral Fellowsh ips. 

They have come up with some " puzzling 
results" wh ich co u ld have important 
Implications in a theoretical understanding of 
the phenomenon of superconductivity. 

For five years the Monash researchers 
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in Austral ia. 
How ever, design s such as the Dynaship, 

or cons truc tio n of partial rigs. cou ld be 
handl ed by overseas yards, and A ustralian 
IIll es. w hil e sma ll, co uld mit rate a move to 
sari 

Once the move was shown to be success
ful other lines m ight follow. they say, and 
a!though th ere is a risk involved, the move 
could gi'. " ihe Australian companies a short
term comp et itive edge . 
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Monash physicists Dr John Cashion (left), Dr 
Trevor Finlay son and Dr Soi Sang Ti exam ine a 
cryostat which the y are usin g to study (he 
atom ic st ruc ture of super-conduct ing crystals at 

very lo w temperatu res . Photo: Rick Crompton. 

have been attempting to scatter gamma rays 
off supercooled crystals to observe the 
energy changes that result. 

The experiments have been conducted in a 
cryostat, an instrument in which the crystal 
can be cooled down to a temperature as low 
as five degrees Kelvin - five degrees above 
absolute zero - by cold helium gas which is 
pumped through it. The temperature of the 
cryostat can be varied at will. 

The cryostat contains a window through 
wh ich a gamma ray beam from a cobalt 
source is fired at the crystal - in current 
experiments. vanadium silicon (V;>D. 

Smith says the purpose of the experiments 
is to study the way in which atoms in t 
crystal vibrate at low temperatures. 

" M any crystals undergo various sorts 01 

t ransformations in lattice structure at 
different temperatures," he says. 

" W e are particularly interested in 
superconducting crystals that undergo a 
permanent change in lattice shape at low 
temperatures, and in the extent to which this 
distortion helps in making the crystal become 
super conducting 
temperatures " 

at relatively high 

Gamma radiation 

The Monash team is using gam ma 
radiation. rather than x-ravs. in its scattering 
exper iments, because of the superio r energy 
resolution of the gamma ray techn ique. 

The scattered radiation (gamma or X-rays) 
contains two components, Smith explains. 
One is an elastic component in which the 
radiation is reflected without hav~ 

interacted with the vibrating atoms. 1 . . 
other is an inelastic component in which 
there is some interaction. and , consequently, 
some loss of energy on reflection. 

These components can be resolved by the 
gamma ray technique. but not when X-rays 
are used . 

V}Si be comes superconducting at 16.8 
Kelvin {16.8 degrees above absolute zero ). 
and X-ray scattering experiments show that 
its atomic lattice often becomes distorted in 
shape at 21 Kelvin. just above the 
"superconducting transition temperature." 

However, X-ray measurements also show 
that the stoms of some samples do not ap
pear to become distorted. " Puzzling results" 
for such a crystal have emerged from recent 
experiments by the Monash group using 
gamma rays, 

When gamma rays are used , and the two 
energy components of the spectrum (the 
elastic and inelastic com ponent s) are 
separated, it seems that at about 18 Kelvin . 
atoms in the crvstal lattice become displaced. 
Th ey suddenly switch back when the 
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Sleep pattern link with
 
'Cot death'?
 
THERE could be a link between the 
development of a baby's sleep patterns 
and sudden death in infancy. according to 
research by Monash physiologists. 

About 4000 babies die in Australia in the 
first year of life . most of them within the first 
month. 

In many cases. they die of hypoxia (lack of 
oxygenI. In some cases a child suddenly 
stops breathing. or an apparently healthy 
infant is found dead in his cot with nothing to 
indicate the cause of death. This is usually 
referred to as "Cot Death. " 

More than 30 years ago it was found that 
adult sleep occurs in different stages. 

There are periods of sleep characterised by 
svnchronised slow brain-wave pattern . and 

periods of rapid eye movement sleep. called 
REM sleep. which recur every 90 to 100 
minutes. 

REM sleep is assoc iated with dreaming 
and has a brain wave pattern more like that 
of a person in a waking state. 

The Monash team . led by Professor Geof
frey Thorburn. is investigating the 
mechanisms underlying the normal 
development of adult sleep patterns. 

Defects in this maturation process. the 
team believes. could be responsible for cases 
of " Cot Death." 

Thorburn. who has studied foetal 
breathing at Oxford. the University of 
Queensland and more recently at Monash. 
has found that in the sheep. unlike the 
human. sleeping patterns are well developed 
in the foetus late in gestation. The human 
baby doe s not develop well defined sleeping 
patterns until some weeks after birth. 

But what is most important from the point 
"--- view of understand ing sudden death in in

fancy is that during REM sleep the sheep 
foetus breathes. During slow-wave sleep . for 
some unknown reason . it stops breathing . 

" The mechanisms involved in maturation 
of breathing patterns during sleep may be of 

considerable importance in the cause of 'Cot 
Death..' , Thorburn says 

" W e're investigating the regulation of 
breathmg. particularly in assocration with 
sleep patterns. because that is where we 
believe the clues to the causation of 'Cot 
Death ' will come from." 

Using modern technology which enabl es 
them to monitor the development of the 
foetus without adversely affecting it . 
Thorburn and his colleagues have begun to 
unravel the complex nature of foetal 
breathing. 

They have fou nd that the sheep foetus, like 
the human foetus. has contractions in the lat· 
ter part of pregnancy that occur approximate
ly every half hour and last for about five 
minutes. 

"U Itrasonic transducers attached to the 
chest of th e foetus show that during these 
contract ions the foetus is squeezed ." he says. 

"The diameter of the chest changes about 
2 em. providing a very powerful stimulus for 
the foetus. 

" The contractions may trigger a number of 

Dr Jeremy 5igger (far lefl) and Professor Geof
frey Thorburn study Ihe cortical. muscular and 
breathing patterns of a sheep foetus . The trace 
(above) shows foetal eye movements during 
REM (rapid eye movement) steep. Photo: Rick 

Crompton. 

things; for instance. they may force fluid out 
of the chest into the pharynx to stimulate 
swallowing. 

"This process occurs about every hour. It 
has the effect of programming the foetus's 
development. " 

Foetal breathing in the sheep also appears 
to be programmed by a sort of circadian 
rhythm related to the mother's acriv .tv. 

"There is a marked variation between day 
and night in the number of times the mother 
gets up and down:' Thorburn says. 

" W hen the ew e sits down the foetus is 
squeezed and Its chest is compressed." 

Birth process 

Research by Thorburn and other workers. 
particularly Professor G.C. (Mont) Liggins. 
of the University of Auckland. has thrown 
fascinating light on the birth process. 

It is not the mother. it appears . that 
initiates the birth process . It is the foetus. 

Foetal pituitary and adrenal glands appear 
to be responsible for the sequen ce of events 
that lead to birth. at least in sheep . 

Just before birth. an increase in secretion 
of the hormone cortisol by the adrenal 
glands. controlled by the pituitary gland at 
the base of the brain . causes a fall in 
proge sterone levels in the mother and an 
Increase in oestrogen. 

Thts sequence of events leads to the 

Supercooled crystals COiHlnupd frotll Pdpe2 

temperature falls to about 16 .8 Kelvin. the 
temperature at which the crystal becomes 
superconducting. 

"It seems that the crystal does its utmost 
to transform:' Smith says. "but it can't make 
it. It just flops back. " 

The Monash researchers are now building 
an improved rotat ion system for the cryostat 
which they hope will enable them to learn 
more about the apparent link between super
conductivity and the temperature at which 
distortion of atoms takes place. 

As well as being of theoretical importance 
In understanding the phenomenon of super
conductiv ity . the research could also be of 
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value in metallurgy in understanding the 
" precursor effects" that occur prior to struc
tural transformation of metals. 

" M etallurgists develop new materials 
largely by experience:' Finlayson points out. 

" If you could understand the precursor ef
fects :' he says. "you could understand the 
kinetics of the material a little better. and . 
perhaps. havs more control over the new 
forms you produce." 

Results of the Monash research are being 
prepared for publication . 

The research has been supported by a 
Monash University Special Research Grant 
and. until this year . by an ARGC grant. 
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production of certain fatty acids called 
prostaglandins which are involved in the birth 
process . They cause the cervix to dilate. the 
uterus to contract. and the baby IS born. 

The research on sheep by Thorburn and 
his colleagues IS of more than basic interest. 
Past findings have been quicklv applied to 
human problems . 

A number of maturational events essential 
for the baby 's survival have been shown to be 
linked to the birth process. 

For example. it is essential for survival of 
the baby that it can inflate its lungs at birth . It 
is able' to do this because. In the last few 
weeks before delivery. specialised cells In the 
lungs produce a detergent-like matenal 
called surfactant 

Surfactant lowers the surface tension of 

Cont inu ed overleaf 
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Slow learners show they can
 
make the 
grade 
ErG HT years ago the Department of Social 
Security began an ambitious program in 
South Yarra . 

It set up a Work Preparation Centre in 
Claremont Street to tr ain mildly retarded 
youngsters for op en employment Almost 
one year later a similar proj ect w as 
commenced in Sydney at Granville 

The South Yarra Centre. which has been 
supported for the past six years by Monash 
educationists who have contributed to the 
Cent re' s industri al and social t raining 
programs on a Department research grant. 
has been such a success that the Department 
is setting up an additional Centre in both 
Melbourne and Sydney and is opening 
Centres in Ad elaide. Brisbane and Perth . 

Monash links w ith the Centre formally 
come to an end at the end of this yea r. bu t 
Monash Educat ion faculty will continue its 
association with the Centre in an advrsorv 
capacity. 

Dr Stewart Sykes. who is dir ect ing the 
Monash research . says the Centre accepts 
young people aged between 16 and 19 who 
are class ified as slow learners or mildly intel 
lectually handicapped. but are able to travel 
mdependently. 

Aim of the Centre. Sykes says. is to 
prepare the t rainees for open employment 
and independent liv ing . 

Young people at the Centre are taught 
work skills and work habits which w ill fit 
them for jobs involving packing. assembling. 

Traine e John Bas ile teams to use a drill under the watchful eye of instruc tor Ken Thomas at the 
South Yarra Work Prepa ration Centre. The Centre was set up eight years ago by the Oepartmen l of 

Social Sec uri ty to train mildty retarded youngslers for ope n employment. Photo: Rick Crompton. 

'Cot death' link 
the lung 's air sacs. enabling the lamb or baby 
to inflate its lungs and obtarn oxygen. If it 
we re not for this redu ced surface tens ion the 
baby would not be able to inflate its lungs 
because of the exhaust ing muscular effort 
involved. 

Surfactant transforms the baby or lamb 
from " an underwater breathing animal to an 
air breathing animal." 

A s a result of this research, doctor s are 
now able to administer a svnthetrc cort isol 
type drug t o mothers who come Into 
premature labou r. The drug redu ces the risk 
of respiratory distr ess in th e babies - a 
condit ion in which the bab y doesn 't have 
enough surf actant In its lungs 

Even more promising is an artifi cial 
surfactant which has been developed as a 
result of research at Oxford by Thorburn and 
two col leagues. Dr Alec Bangham , a 
physical chemist, and Dr Colin Morley, a 
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processing . and machine operation. and in 
work as general factory hands . kitchen hands 
and cleaners 

Training IS also given In job-seeking skills 
such as find ing job leads, dealing with 
appo intm ents and appl icat ion forms, and in
terview techniq ues. 

As wel l. trainees are taught basic literacy 
and numeracy skills. with emphasis on 
mone y handling and the concept of time; are 
giv en courses in human relationsh ips, sex 
education. health and hygiene training. and 
are taught social and living skills. including 

Continu ed from Page 3 

paediatrician. 
They w ere able to work out the chemical 

structure of surfactant and found that it was 
only active in a dry or dehydrated state - a 
fact that was not known previously . 

As a result. they have developed an ar
tificial surf actant which is now undergoing 
tri als In the U.K . and the United States. 

Puffe d into the baby 's lun gs. it is hoped 
that th e artifi cial surfactant will make up for 
th e defi ciency in the natural substance that 
causes respiratory distress in the premature 
baby. 

Working at Monash w ith Thorburn are Dr 
Richard Harding, an NHMRC Resear ch Fel
low . Dr Graham Jenkin. Dr Ross Young. a 
profe ssional off icer. and senior NHM RC 
research off icers Dr Gail Risbridger and Dr 
Jeremy Sigger. 

The research IS supported by an NHM RC 
program grant amounting to $1 Y, milli on. 
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mobility training. wh ich the y will need for 
employment and independent living. 

Training in social skills is the key to suc
cessful transition from the Centre to open 
employment. Sykes believes. 

" Research all over the world," he says, 
" has shown that often young people who 
lose their jobs. lose them not because they 
can't do the work. but because of inadequate 
soc ial skills ." 

The Centre's training in social skills is 
conduct ed in groups. because mildly retarded 
people often have special difficulty in relating 
and coping with fellow workers and makin 
friends. 

Emphasis of the training is on verbal ana 
non-verbal communication. conversation 
skill s, handling simple situations such as 
queu ing at a post office counter or eating at a 
restaurant. or coping w ith criticism or 
ndrcule , which many young people have to 
face in op en employment . 

In some cases. where it is considered 
necessar y. trainees are given assertiveness 
training They are encouraged to have the 
co nf idence to express their needs and 
desires . anger. frustration s. opinions, positive 
and negati ve feelings, and to cope With 
situations such as aggressive w orkmates or 
being short-changed in a shop . 

The w o rk skills program has been 
deve loped by Monash research assistant. 
Mrs Mary Turner and the Centre staff. A 
soc ial skills prog ram is being developed by 
Mrs Helen Cameron Smith. a research fel 
low in the edu cation faculty at Monash, who 
has also conducted a study of trainees' home 
background influences. 

The transition-to-employment program 
has so far met with encouraging success. 

Of the 50 trainees who attend the South 
Yarra Centre at anyone time about 90 per 
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cent generally make the transition to either 
open or sheltered employment. 

A recent follow-up study of 34 trainees, 
most of whom had left the centre before 
1978. showed that approximately 50 per 
cent were either currently in open 
employment or had experienced competitive 
employment, about 40 per cent were in 
sheltered employment and the remainder 
were at home. 

While it is poss .ole that those who stay at 
hom e after training are the less capable int el
lectually or in social skills. fmdings suggest 
most' are capable of making the transition to 
open or sheltered employment. 

" M any parents don't know enough about 
the work capabilities of their sons and 
daughters," Sykes says. 

" ' n addition , they appear to be 
overprotect ive and expre ss concern that their 
son or daughter Will be unable to cope with 
the stresses of open employment and 
oc ssrole crit icism or ridicule. " 

Follow-up study 

A follow-up study by Cameron Smith has 
shown that m the few cases where an intel
lactuallv retard ed person has been allowed to 
live mdependently at home (when parents 
were on holiday, for example). the old 
patterns of dependency reasserted 
themselves on the parents' return. 

There were also a few cases. she says. of 
parents w ho had retired. and, because they 
had mor e time to fill, devoted more time to 

helpin g their handicapped son or daughter. 
As a result, the young adult " operated at a 

lower level of independence than when at the 
Centre ". 

The research shows the need for more 
parent education and involvement in the 
Centre 's activities, she says. 

Sykes and Cameron Smith believe that 

A group o f trainees assembling p icn ic sets at 
the South Yarra Work Preparat ion Centre. The 
trens ition-to-employmen t program has so far 
mel with encouraging success. (Rig h/): Mrs 
Hel en Cameron Smith who has conducted 
follow-up stuaies of tre ine es. Photo: Rick 

Cramp/on. 

one reason why some trainees stay at home 
after leavi ng the Centre rather than seeking 
open employment could be the invalid 
pensi on and conditions relating to it. 

"The pension can be a great disincentive 
to go out and seek open employment," they 
say 

..Parents may see the pension as a steady 
form of income, whereas income from 
employment may be variable. And while on 
the pension the young person is not 
subje ct ed to the - stresses of open 
employment." 

According to Cameron Sm ith . a major 

instruc to r Julie Ga ffne y (righf) teach es tra inees how to use maps and find the ir way aro und town . 
Photo : Rick Cromp ton. 
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finding of her study is the positive effect that 
the program has had on both parents and 
trainees. 

" Many parents said that for the first time in 
their lives the young people had been happy 
during some kind of training or education," 
she says. 

"They said they could see their son or 
daughter's self -confidence growing because 
at last he or she experienced success ." 

Improvement of self-confidence and 
enhan cement of self- im age are aims built 
Into the social skills program which Cameron 
Sm ith is developing for the Centre. 

The job skills and social skills programs 
being developed by Turner and Cameron 
Smith respectively are designed for the 
Centre but they have appli cations beyond it. 

I t is hoped that these manuals and 
programs Will be of use to others working w ith 
handicapped young people and early school 
leavers 

Centres such as that at South Yarra can 
trai n young adults. but they cannot ensure 
th at the trainees Will succe ed in open 
employ ment. 

The young people need parental support. 
but. above all. they need community support. 

" W e need a community," Sykes says. 
" that is mor e informed of their potent ial and 
mor e accept ing and understanding," 
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Probing the 
causes of 
high blood 
pressure 
RESEARCHERS at tha Baker Medical 
Research Institute have made important 
progress in understanding hypertension 
{high blood pressure) - one of the killer 
diseases in our community. 

They have worked out the reasons why it 
has been so difficult to discover the causes of 
essential hypertension. 

The research group Includes Professor 
Paul Korner. Director of the Institute. Dr 
Warwick Anderson. Dr Murray Esler and 
Dr Garry Jennings. The Insti tute. wh ich is 
situated in the grounds of the Alfred Hospital. 
is affi liat ed w ith Monash University . 

Essential hype rtension. sometimes called 
" pri m ary" hypertens ion (a jargon term 
indi cati ng our ignorance of the cause l 
includes mo re than 90 per cent of all pat ients 
with high blood pressure. In Austra lia this 
come s to nearly 2.5 mill ion people. 

About 5- 10 per cent of pat ien ts w ith high 
blood pressure. Korner says. have so-called 
"secondary" hypertension. w here the re is 
usually a discern ib le pathological cause. such 
as stenosis (narr owing) of the artery 
supp lying the kidney or a tumour of the 
adrenal gland. which secretes the salt 
reta ining hormone aldosterone. 

These condi tions are surg ically curable in a 
high proportion of patients . By contrast. 
pat ients w ith essent ial hypertension requ ire a 
lifetime of treatment with antihypertensive 
drugs. 

" These drugs have greatly improved the 
expectation of life and general outlook of 
hypertensive pat ients," Korner says . 
" How ever. even w ith the best control of 
blood pressure the outlook is st ill not as good 
as in pat ients w ith normal blood pressure," 

Both genet ic mechanisms and en
vironmental factors (e.g. " stress" . excess salt 
intake) are believed to contribute to the 
development of essentia l hypertension . 
These pat ients often have no symptoms at 
all. and no gross abnormalit ies of function 
can be detected in deta iled examinations of 
hormo ne levels and other physiolog ical 
parameters. 

I t occurred to the Baker group that ma ny 
types of " full y-established" secondary 
hype rt ension w ere caused by mechanism s 
wh ich we re no longer in evidence once the 
hypertension was established. 

Support for th is view has come from 
research by Anderson . of the Baker Inst itute. 
on renal artery narrowing. wh ich can be 
Induced experimentally. 

When narrowing of the renal artery is 
Induced the kidne ys Increase secret ion of an 
enzyme called renin wh ich acts on a protei n 
In the blood to produce a potent pol ypept ide. 
MO NAS H REVIEW 

Professo r Paul Korner 

ang iotensin 11 . Angiotensin 11 constricts 
the small arter ies and raises the blood 
pressure. 

" This subs tance is most important in 
raismq the blood pressure in the early stages 
of renal artery stenos is and its plasma 
concentration at th is t ime is high," Korn er 
says. " But afte r about two weeks when the 
blood pressure is just as high or even higher. 
the angiot ensin leve ls have returned very 
close to normal. 

" W hy th is is so has always been a 
mystery. yet it provides a clue that there 
might be a fact tend ing to mask the cause of 
every type of hypertens ion. 

" In renal artery stenosis even when the 
angiotensin level s are back to normal there is 
absolutely no doubt the 'cause' of the 
hypertension is st ill related to narrowing of 
the rena I artery. 

" W hen the clamp wh ich narrows the renal 
arteries is removed blood pressure returns to 
normal wi thin one day - much as occurs in 
man after surg ical repa ir of a narrowed renal 
artery." 

Causes 

It is di ff icul t to unr avel the causes of high 
blood p ressu re, he says . bec ause the 
" system" in the body that can infl uence 
blood pressure is extremely complex. An ab
normality in one component is qu ite fre 
quently hidden by a change in act ivity in one 
or more of the other components of the 
system. 

High blood pressure can be caused . he 
points out. either by having a high card iac 
output (the hea rt pumps more blood than 
usual for a metabol ic need ). or by resistance 
to blood flow caused by narrowing of the 
small arteries. 

High blood pressure due to chronic high 
card iac output. Korner bel ieves. most likely 
involves some disturbance In the body's flurd 
balance. usually excess ive salt and water 
intake. High resistance in the small arter ies. 

6 

on the other hand. most likely involves over 
activity of the sympathetic nervous system. 
increased secretion of certa in hormones. or 
" so m e fu ndam enta l alteration in the 
contractile ma chinery of the blood vessels 
themselves," 

If one loo ks at young people in the ir 20
30's w ith essential hype rt ension , Korner 
says, abo ut half of t hem have a high cardiac 
outpu t. In con trast. older peop le w ith high 
blood pressure (those in their 40-50's) usual 
ly have norma l (or even low) card iac output 
but the resistance of their blood vessels is 
high. 

Some researchers con sider that all essen
tial hypertension has a single cause and that 
thrs sequ ence of high card iac output to hig h 
blood vessel resistance with age is the nor 
mal evolut ion of essent ial hypertension . 
Init iall y, accord ing to this vi ew , the various 
organs and ti ssues of the body have a blood 
flow excessive in relation to metabolic needs . 
High resistance develops as a " compen
satory" response much as occurs in moment
to -moment regul at ion of blood flow. 

However. from a careful analysis of tho' 
time course at which high cardiac output 
becomes " transformed" into high blood ves
sel resist ance, Korner's team believes it most 
unlikely that the mechanisms involved in 
resistance are the same as those regulating 
moment -to-moment bloo d flow. 

They sugg est that there are several causes 
of the estab lished hypertension found in 
young patients. Those w ith a high cardiac 
output probably have a disturbance in fluid 
balance control. Those w ith high blood vessel 
resistance have "one or more constrictor fac
to rs (for example, over -act ivity of the sym 
pathetic nervous system)," 

Korner and his colleagues have found that 
blood pressure can be mainta ined at a high 
level for many days or weeks through an ab
normal ity of either "flu id balance" or 
" constrictor" factors. Eventually it rema ins 
high through " elevated resistance" whatever 
may have been the initial cause . 

The Baker group has worked out t 
mechan isms by which this comes abou •. 
wh ich is qu ite different from those invo lved in 
moment -to -moment control of blood flow. 

Whenever blood pressure is chronically 
raised. th ey argue. the muscle cells of the 
heart and art eries enlarge. The enlarged 
muscles of the blood vessels act as ampl ifiers 
of any kind of stimulus they receive. If the 
symp athet ic nervous system acts on the 
heart to increase the force of contrac tion. the 
increase is amplif ied. If the arter ies receive a 
norma l messag e to constr ict. the constriction 
is ampl if ied. The enlarged heart constricts 
mo re in response to normal stimul i than does 
a hear t of normal size. 

The capacity of heart muscle cells to 
cont inue to enlarge. as blood pressure rises. 
is more lim ited than that of arterial muscle. 
The upshot is that in well -developed high 
blood pressure the amplifier capac ity of the 
arterial mus cles exceeds that of the heart. 
and arterial resistance eventually dom inates 
the circulatory pattern. even when the 
hypertension wa s initially due to high card iac 
output. 

Beca us e o f the presence of these 
bio logical arnphfrers the Initial causes of all 
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types of hyp ertension are hard to detect once 
the condition has become fully established. 

There are two possible ways of 
over coming this problem. One is the use of 
more and more refined techniques for 
detecting small abnormalities in patients 
(abnormalities in sympathetic nerve activity 
or in the body's capacity to handle salt and 
water.) The second approach is to try to 
eliminate the action of the biologi cal 
amplifiers 

Using the first approach . Baker 
researchers. Esler and Dr Alex Babik have 
developed new sensitive biochemical indices 
of sympathet ic nerve activity. 

The symp athetic nerves release 
noradrenal ine (a chemical " messenger" ) from 
their endings which then acts to speed up the 
heart and to constrict the small arteries. At 
the end of each nerve impulse much of the 
noradrenaline w hich has been released is 
taken up again mto the nerve terminal and is 
~ ' Ib seq u en t l y recycled. 

Esler has developed an accurate method 
for measuring noradrenaline spillover rate 
Into the plasma (an index of sympathetic 
nerv e activity ) and a new method for 
deterrruninq the rate of re-uptake. 

Esler has found that only about 20 per 
cent of patients with essential hypertension 
have eviden ce of sympathetic overactivity. In 
most of the patients the fault has been in the 
re-upta ke of noradrenaline. the chem ical 
" messenger" lingering too long near the end 
organ. causing more constriction of the blood 
vessels. 

The fault thus appears to be a biochemical 
defect of the sympathetic nerve endings 
rather than one of excess act ivitv of the 
central nervous system such as might occur 
In " stress " 

The Baker group has also found that in 
about 15-20 per cent of patients the re ap - I 

pears to be excessive sensitivity to salt. That 
leaves over 60 per cent of patients where the 
cause is completely unaccounted for . 

Using the second approach . - to try to 
t urn off " the biological amphfiers -- the 

Baker Institute has achieved a world first 
with a study done by Jen nings. Esler and 
Korner. Results of th e study have been 
published In Lancet. 

A group of 13 volunteer patients were 
treated for one year by standard drug therapy 
to bring therr blood pressure down to normal 
levels . By the end of the year. to the surprise 
of the resear chers , structural changes in the 
small arter ies had be come completely 
reversed. The biolog ical amplifiers had been 
" tu rned off. " 

When treatment was stopped the blood 
pre ssure soon rose again reverting right back 
to th e or iqmal hypertensive levelS With in 5
12 w eeks. In one patient the reversal took 
about six months. 

" This study indicates:' Korner says. " that 
alth ough we reversed the st ructural changes 
the trJUS'S of the hypertension are still 
present. 

" W e therefore have th e opportunity of 
studvmq at Will the re-development of high 
blood pressure In an Individual patient. At 
that time the reason for the high blood 
pressure IS much more likely to be present In 
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Smokers risk a
 

,
M'''' 

heart
 
attack
 

JOINT research by the Monash 
departments of pharmacology and 
obstetrics and gynaecology suggests that 
people who smoke may have a greater risk 
of a heart attack or a stroke than non
smokers. 

Medical scientists have known for some 
years th at certain fatty acids . c a ll ed 
prostaglandins. may be involved in the con
trol of blood pressure . blood clotting and 
muscle tone in blood vessels. 

High blood pressure is a risk factor in cor 
onary heart disease and blood clots are a 
caus e of stroke. 

Interest has centred on a prostaglandin 
called pro stacyclin. which is known to reduce 
blood pressure and inhibit clot formation. 

In a recent series of experiments at 
Monash. Professor Alan Boura and Dr Slu
Chun G . Hul. of the pharmacology 
department. and Associate Professor W . A . 
W . Welters, of the department of obstetrics 
and gynaecology, tested the cardiovascular 
responses of rats to prostacyclin and another 
prostagland in. PGE? after exposure to 
cigarette smoke . 

The animals were first placed in an 
inhalatron chamber and were exposed for 30 
minutes to the smoke from one cigarette of 
known nicotine and tar content. 

They were later injected intravenously 
with prostacyclin or PGEz 

Their blood pressure and heart rate were 
monitored and compared with that of control 
animals which had been injected w ith the 
prostagland ins but had not been exposed 
beforehand to crqaret te smoke . 

Hui , who conducted the experiments. says 
blood pressure in the animals would normally 
be expecte d to fall after injection of 
prcst acvclin or PGEz 

This expected fall in blood pressure. she 
says. occurred in the Monash experiments. 
but It was not as great In those groups of 
animals wh ich had been exposed to ciga rette 
smoke one hour earlier and 24 hours earlier 
as it was in animals which had not been 
exposed beforehand to cigarett e smoke . 

The fall in blood pressu re was associated 
with an increase in heart rate . but this too 
wa s affected by prior exposure to cigarette 
smoke. 

Prostacyclin was approximately 10-15 
nrnes more potent than PGE 2 in reducmg 

much larger amounts than once hypertension 
ha s becom e full y estab lished and we 
th erefo re have the be st c h ar r e of 
dete rrnrmnq the specifr c cause." 

The Baker group plans to repeat thi s study. 
rever se the structurai cha nges in b lood ves
sels and heart and study the re-develop me nt 
of hype rtension . 

They will use a serie s of non-rnvasrve 
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Dr Siu- Chun G. Hu! 

blood pre ssure and accelerating heart rate. 
The differences between the experimental 

and control animals were statistically 
Significant. Hui says. 

It seems that somathing in the cigarette 
smoke interfered with the action of the 
prostaglandins. Tha effe ct was long lasting 
- up to 24 hours. But by 48 hours it was no 
longer evident. In animals tested 48 hours 
after exposure to cigarette smoke. cardio
vascular responses were not significantly 
different from those of controls. 

"Nevertheless. the decreased sansitivity to 
prostacyclin caused by Inhalation of cigarette 
smoke is specific and long lasti ng: ' Hui says. 

"The research suggests that smokers have 
a greater risk of suffering a heart attack or a 
stroke. " 

The Monash study did not elu cidate the 
mechanism underlying the inhibitory eHect of 
cigarette smoke on card iovascular responses 
to prostacvclm. 

Hui believes It could be due either to a 
direct action on the cardiovascular system, or 
to altered metabolic breakdown. perhaps in 
the liver . -- " malar site of prostacyclin 
removal f rom the Circulation. " 

The results of the research . together with 
the " rapidly accumulating evidence" of tha 
importance of prostacycl in in cardiovascular 
control . she says. underl ine the need for 
further research. using other spec ies. 

Work also needs to be done on elucidating 
the underlying mechanism and the 
const ituent of tobacco smoke primarily 
respons ible . 

The resea rch is su ppo rted by the 
Australian Tobacco Research Foundation. 

measure ment technique s. developed over the 
past two years by th e group. which Will 
ensure that volun teers are nOI subjected to 
any discomfort. 

The 8 aker hypertension research program 
IS supported by an NHMRC program grant 
and gr ant s fro m th e N all on al Heart 
Found ati on and the life Insurance Medical 
Research Fund 
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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. 
MONASH REVIEW 

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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