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WHEN THE French physicist Foucault 

set a pendulum swinging in Paris in 1851 
to verify that the earth rotates, he un
knowingly posed a problem for Monash 
mathematician Or Carl Moppert . 

Foucault 11819- 18681 showed that the 
pendulum was in effect swinging in the same 
plane, and that its apparent movement was 
caused by the earth 's rotation. 

HIs findings had a tremendous impact on 
th e SCient ifi c community of the day , and he 
received the British Royal Soc iety 's Copley 
M edal for his w ork In 1855. 

Moppert always wanted to build a pen
dulum which exhibited Foucault's effect. but 
which over came the accompanying dif
ficultIes w hich seem to plague researchers 
trvrnq to rep eat the distinguished physicist's 
experiment. 

Moppert fir st tried as a youngster in his 
native Basle in Switzerland. when he hung a 
heavy weight attached to a cord from a high 
gab le 01 his lather's house. 

M oppert admits his initial experiment was 
not a succ ess The makeshift pendulum did 
not di splay Fou cault's effect. probably 
because 01 stray wind gusts and the host of 
other sim il ar disturbances whi ch make 
Foucault's experiment such a difficult one to 
mirror. 

Now . however, Moppert has succeeded in 
construct ing a pendulum, powered by a uni
que electro magnetic driv e. which operates 
continuously . 
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Mathematician Dr CarlMoppert sets up his pendulum; at his left is the electronic monitor which 
provides a cons tantreadout on the pendulum 's 'apparent' m01JOn, Photo by Richard Crompton . 

A new pendulum shows
 
the earth's rotation
 

It gives a mu ch more accurate indication 
of the earth 's rotation than other Foucault
typ e pendulums around the w orld . 

The new pendulum has been housed in a 
vacant hit w ell in the rnathernancs bu ilding 
on Monash campus. The bulb of the pen
dulum and its associated record ing equip
ment are visible through a display window. 

Unlike Foucault's original pendulum. 
which had a drop of about 60 metres, Mop
pert' s pendulum is suspended about 15 
metres up. 

Moppert renewed his Interest in the pen
dulum and Its ability to show that the earth 
rotates about thre e years ago 

It was , he says, an opportunity to show 
the results of his research. and it wa s also 
something of an " escape" from his specialist 
field of pure mathematics. 

Moppert says he has always believed that 
Foucault's experiment was the perfect proof 
that the earth rotates. 

"Other experoments aimed at producing 
the same result are to o unsure. The earth 's 
rotation is indicated by various physical 
phenomena like the countsr-rotatinq move
ments of the trade winds in the different 
hemispheres. and the Iact that in the 
so ut hern hemisphere . there a re anti
cyc lones. while in the northern hemisphere, 
sto rm movements are cyclonic or clockwise," 
he says . 

" It IS difficult to get good results from the 
expenment because of the extremely small 

forces involved These forces, which tend to 
pull the bulb sideways. are equal to about 
one-m illionth of the weight of the bulb. 

" If there are even small external forces, 
like a stray puff of air . an elliptical movement 
can be imparted to the bulb . making the 
resu Its useless 

" A nother problem with the Foucault pen
du lum IS that it eventually runs out of 
mom ent um and has to be restarted. 

" I wanted one which would operate con
tinuously . and for this I needed some type of 
driving mechanism. " 

Here, the co -operation between the dif
ferent disciplin es at Monash. which brought 
the project to successful fruition , came to the 
for e. 

Moppert talked over the problem with As
sociate Professor Bill Bonwick, of the 
department of electrical engineering . 

A number of different drive mechanisms 
w ere considered. even one which used com
pressed air. 

With the help of Bonwick and the ideas of 
Moppert the electro magnetic driv e idea 
became a prototype, but it did not work too 
w ell , and the designers went back to the 
drawing board . 

After the mistake in the prototype was 
corrected. Moppert used one of the depart
ment's labs to swing the two metre prototype 
pendulum. 

JUNE 1978MONASH REVIEW 



Conl mue d from pi!Jge t 

Pendulum IS
 
accurate
 

This experiment was not successful 

Later. however, the pendulum was hung 
from a beam ten metres up In the depart
ment's high voltage laboratory 

According to Moppert. it " w orked like a 
charm" 

The pendulum is about 99 .5 per cent -ac
curate, movmg through a segment of just 
over nine degrees each hour. (The number of 
degrees covered hourly by the pendulum de
pends on Its position on the earth} 

Moppert says the accuracy of the pen
dulum IS surpnsmq. Scientific literature on 
the subject. he says , suggests that the results 
are only qualitative. and that only about 85 
per cent accuracy can be achieved 

Moppert also had the idea of monitoring 

the motion of the pendulum. 

This he did by placing a ring. fitted with a 
series of electronic sensors. around the out
side of the circle ascribed by the pendulum. 

The sensors are linked to a monitor which 
provides a constant read-out of the pen
dulum'S motion . The pendulum moves 
through a SWing of Just over a mJ'ilre. 
reaching a maximum speed of about one 

metre a second. 

The relatively small movement at low 
velocrtv helps to dampen the effect of any 
possrble disturbances, Moppert explains. 

The bulb . built by the department of 
mechanical engineering . consists of a lead fil
led copper float from a lavatory cistern. The 
float. which has a steel rod through it, 

weighs about 20 kg . 

A small permanent magnet IS attached to 

the bottom 

The magnet induces a tiny electric current 
when it moves across a Call hidden beneath 
the dial below the bulb . 

ThIS tmy current then " triggers" in the coil 
th e release of a strong current from an exter
nal power source, which gives the permanent 
magnet a small "kick". which is exactly 

radial. 

Moppert says a desrrable feature of the 
electro magnetic drive IS that it has no 
predilect ion for Imparting direction to the 

movement of the bulb. 

The energy needs of the pendulum are 
small - about that required to operate a 
small desk lamp - and It has already 
operated continuously for four months In the 
high voltage laboratory. 

Moppert says he foresees one problem 
with the pendulum . The simplest method of 
suspending it is to clamp the wire between 
two metal blocks. 

Thrs means that after a time. the wire 
weakens and eventually will break at the 
suspension point. 

However. It can easily be replaced. and 
there IS little danger because the bulb swrnqs 
only a few rnilhrnetres above the dial. 
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Three of the members of the research teem are (1 10 r ) ASSOCiate Professor 
Jo hn Leeton, Or Alex t.opete, and Professor Carl W ood. 

Findings will help 
> 

infertile women 
MONASH RESEARCHERS, working on 

a project aimed at helping infertile women 
conceive, have found that sperm underqoi 
the changes necessary for them to be able 
to fertilise a human ovum within one and a, 
half to two hours. 

The researchers have also demonstrated 
that fertilisation of the ovum can take place 
within three hours of coming in contact with 
sperm which have acquired fertillsmg ability 

This process, called capacitation. and the 
fert ilisation of the ova were previously 
thought to have taken substantially longer 
periods. 

The Monash team has al so found evidence 
that the tiny new embryo is sending out a 
" Signal". in the fo rm of the hormone. human 
chorionic gonadotrophin . which "informs" 
the mother that con ception has occurred. 

This results in maternal recognition of the 
presence of the embryo. 

Once the mother's reproductive system 
recognises that she IS pregnant . it stops the 
pro cess which leads to the next menstrual 
cycle 

If a menstrual period eventuated, the 
em bryo would be sloughed off the wall of the 
uterus 

The Imdinq s have led to Improvements in 
the success rate for production of apparently 
healthy embryos. 

Thes e have later been returned to the 
maternal womb 

Although 27 women have been treated so 
far. th ey have all rniscarned within the first 
few weeks of their pregnancy 

But one of the researchers. Dr Alex 
Lopata, IS confident that women helped to 
con ceive In thrs w ay wil l eventually give birth 
to normal full -term babies. 

Lopata . a sen ior lecturer In the Monash 
dep artment of obstetriCS and gynaecology at 
Queen Victoria Medical Centre . has been 
working on the project since 1973 
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Other members of the research team In
clude the chairm an of the department, 
Professor Carl Wood, Associate Professor 
John Leeton, Mr Ian Johnston and Mr J. 
Talbot, and endocrin ologists. Professor Jim 
Brown and Dr John McBain of the Royal 
Women's Hospital. 

According to Lopata . the research could 
benefit an estimated 50 .000 to 60.000 
women In Australia who are unable to con
ceive becau se of blo ckages in their Fallopian 
tub es, which carry the unfertilised egg from 
the ovary to the uterus. 

Lopata says ttus " m echanical" barner to 
con ception can be caused by inflammation of 
the pelvis. some abdominal operations for~ 

con ditions like appendicitrs. previously in 
duced abortions, and venereal diseases 

Another cau se of kinks or bands of nssue 
blo cking the Fallopian tubes, particularly in 
migrant women, is a previous history of 
pelvi c tuberculos is 

Howevsr. most of the women have 
healthy ovaries and uterus. but because of 
th e blo ckage. the sperm and the egg are ex
trem ely unlikely to meet. 

The women are treated WIth the fertility 
drug. gonadotrophin. so that the ovaries are 
stimulated to produce mature eggs. 

Say s Lopata " The important trick is that 
whil e the women are producing rip e eggs in 
th eir ovaries. they must not be allowed to 
ovulate or the eggs would be lo st. 

" T herefo re. we carry out a surgical 
pro cedure called laparscopv. which involves 
puttmg a telescope-like structure inside the 
abdom en to examine the ovaries. 

" A needle is then placed inside the ovary . 
and usinq lap arscopic vision. we suck up the 
npe egg s. 

"After the eggs are recovered. they are in 
cubated at body temperature in a special 
medium which keeps them alive. 

" W hile this procedure is being carried out. 
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The law, the
 
maltreated
 
child, and
 

the retarded
 
A MONASH lecturer in law, who has 

been researching legislation applying to 
retarded persons and maltreated children, 
has found what he believes are major in
adequacies in the law. 

According to Mr Terry Carney, however, 
some state governments have moved to 
remedy the situation. 

He cites as examples of the deficiencies in 
the law. a gap in Victorian legislation rn that 
child care and protection machinery is quite 
unsatisfactory as a means of providing a 

olding power for hospitals and other institu 
t ions to retain a child susp ected of having 
been maltreated ,while proper dIagnosIs and 
assessment is being carried out. 

Lecturer in law, Mr Terry Carney. 

In addition , he says, under existinq law in 
Victona. there is no special provision of any 

significance for child maltreatment other 
than the rnclusion of a largely superfluous 
criminal offence of maltreatment. 

Carney says the criminal law approach is 
Widely condemned as counter-productive 
unless used as a last resort. 

With regard to the retarded person, the 
declining popularity of institutionalisation of the 
retarded and the shift towards the substitution 
of community based normalisation programs 
has Increasingly placed the retarded person in 
srtuations which highlight the deficiencies of the 
law . 

At the moment In Victoria, however, there 
are no specific legislative provisions directly 
bearing on retarded persons and their 
relationship with the community. 

Carney's research interest in legal aspects 
of child maltreatment and retardation goes 
back about five years . 

He was a member of a special Vi ctorian 
Health Department child maltreatment 
workshop, a Consultant to the recently 
published Report of the Premier's Committee 
on Retardation. and is also a member of the 
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the husband provides a specimen of hrs 
semen. This IS mixed in a special culture 
medium and IS then cent rifuged to deposit 
sperm . 

"Thrs pro cess of 'sperm washing' is neces
sary because the seminal fluid in which the 
sperm are suspended needs to be removed 
as It may contarn anti-fertilising properties. 

" A fter the trnv pellet of washed sperm is 
recovered. it IS suspended in an insemination 
medium. and diluted until there are about 
one million sperm to each millilitre of liquid , 

" The egg , which is inseminated in this 
dilute sperm suspension, stays with the 
sperm for a period of six hours . 

" W e have show n conclusively that the egg 
....ecomes impregnated within three hours. 
,/ "With regard to sperm. it was 'dogma' that 
sperm took upwards of six hours to undergo 
capacitation, during which various changes 
occur at the surface of the head of the 
sperm 

Lopata says it is not known exactly what 
the changes are but It is possible that when 
the sperm are in the seminal fluid , there are 
substances which sti ck to the head of the 
sperm which make it relatively stable . 

When the seminal fluid or plasma is 
removed , it is believed that some of these 
substances are stripped away. 

Alternatively, says Lopata, it may be that 
wh en the substances are removed , and the 
sperm is exposed to the insemination 
rnedvurn, or in the case of the female , the in 
ternal · secretions of the genital tract, 
another substance is added which makes the 
membrane around the head of the sperm un
stable. 

He says "When the membrane on the 
head of the sperm becomes unstable, the 
membrane fuses with the sac rust Inside the 
tip of the sperm head. 

'This fusion causes holes to develop in the 
sac. which is known as the acrosome. so that 
the contents of the sac become exposed . 
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'T his IS called the acrosome reaction , and 
the sperm is then able to fertili se an egg . 

"The acrosome contains various enzymes 
which enable the sperm to eat its way 
through the layer of cells. called the cumulus. 
and through a barrier, the zona pellucida, 
which surround the egg . 

" W e have shown that thi s process occurs 
Within one and a half to two hours . 

" We found that when we used six hours to 
capacitate the sperm , we had very low rates 
of fertilisation of ova. 

" W e do not know why this happens, but it 
may be that sperm begin to age very rapidly 
after capacitation. and that in fact. capacita 
tion gives the sperm a burst of life or activity 
and then it dies qu ickly . 

"Trus means that if you capacitate the 
sperm for too long , the sperm. rather than 
becoming fertile , loses its fertilising ability. 

" W hen we used a capacitation period of 
one and a half to two hours , our fertilisation 
rates improved from around 10 to 20 per 
cent to 70 to 80 per cent. 

" Aft er we found that it took such a short 
time for sperm to capacitate , we wondered if 
sperm would fertilise the ova more rapidly 
than was thought to be the case . 

"We Incubated the eggs over a wide range 
of time periods. and after three hours of in
semination, we found that there was already 
a sperm in the egg , and that the sperm was 
undergoing changes whrch give rise to the 
male nucleus . 

" W e found experimentally that the egg 
was fertilised normally, and that other sperm 
were being blocked from entering the egg. 

" By six hours, the male and female nuclei 
we re already formed and were beginning to 
move towards one another. 

" By 24 to 36 hours after insemination a 
two -cell embryo was formed." 

Lopata says that the early and more ad
vanced embryos, when examined under a 
microscope, appeared quite normal. 
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Once the embryo has reached the 16-cell 
stage after th ree days of development, It is 
transplanted back into the mother by in
troducinq a fine catheter through the cervical 
canal Into the uterus. 

Lopata says the embryos may continue to 
develop for two to three weeks in their 
mothers 

" W e are not certain why the women mis
carry but we have started a program to ascer
lain if the embryos we produce are normal or 
not. 

" W e are not sure whether the embryos 
have some slight abnormality, or whether the 
problem lies in the mother having unsuitable 
condit ions. or a positively hostile environ
ment to the embryo, in her uterus. 

"It must be remembered that these 
women have been treated with large 
amounts of hormone and that their menstrual 
cyc le is altered as a result. " 

Lopata says the techniques used in the 
recovery, insemination and Implantation of 
the ova are relatively simple, and could be 
developed for large scale use, with the infer
tile woman requiring a two-day stay in 
hospital at most. 

"It is very difficult to adopt children these 
days. But because of a mechanical block to 
conception, many couples are doomed never 
to have children. 

" This can cause severe psychological 
stress in the marriage because the partners 
are not able to fulfil their natural instincts as 
parents 

" W e are conf ident that we will eventually 
be successful in producing healthy babies. 

" Paradoxically , we may also be on the 
track of an effective contraceptive. 

" If we can produce a substance which 
neutralises the effect of the 'signal' - the 
hormone the embryo produces, then we 
could have a reliable means of contraception 
because the next menstrual cvcle would be 
triggered automatically," 

JUNE 1978 



A 'bill of rights' for retarded
 
Vi ctorian Government's Family Welfa re Ad 
visory Coun cil. 

He says some of the deficiencies in t he 
law have resulted fro m it s failure to keep 
pace wi th changing community attitudes. 

W ith reg ard to a holding power for the 
ma lt reat ed chil d, Carney says. o th er Interests 
must be taken into account. 

He expla ins : " One has to be careful in 
dr afti ng a hold ing power that the rtghts of the 
parents are not interfered with exce ssively . 

" I bel ieve procedures must allow the 
parent and the ho spital to accept that there 
may be som e margin for error when act ion is 
taken to retarn a child for diaqnosis in 
suspe cted maltreatment. 

" If It is discovered that in fact the ch ild 
w as not maltreated. then there should be an 
opportunity for the parties to get together, 
explanat ions made. and apologies offered. 
rega rding what was an hon est mist ake. If ac
cepted. that would be the end of the matter. 

" How ever. in cases which could not be 
settled In this w ay. there should be means for 
the parent s to gain redress through judicial or 
adm ini st rativ e channels." 

Carn ey says one of the reasons that the 
law IS not abl e to cope w ith ma ltreatment 
problems is that m alt reatment has on ly been 
recog nised in the last coupl e of decades. 

" As a result. there have not been com
mun ity interest groups or concerned profes
s iona ls w i t h suff ic ient acc ess to the 
leg islat ive process to br ing about changes in 
the law as qu ickly as might be desired," he 
says. 

" One of the major problems lies In design
ing legal machinery wh ich allows the law to 
adapt to particular local problems. 

" I believe that in pla ce of provisions that 
rely exclusively on the ordinary member of 
the Vlctcna Police Force to make initial con
tact w ith th e maltreated child. there ought to 
be a number of supplementary methods. 

" I do not suggest that the pol ice should be 
phased out entirely. but there should be other 
individuals. like infant welfare sisters. doc
tors. and others, who frequently are exposed 
to instances of ch ild maltreatment but whose 
avenu es to l ake act ion are somewhat lim ited 
through existing law:' Carney adds. 

He says there is little or no spec if ic legisla
t ion regarding the rights of the retarded. 
alth ough the retarded person is becoming, in
creasing ly. a member of the w ider com 
munity th rough the substitution of in 
st itutional care w ith community based day 
care centres. 

He says : " Previously. retarded persons 
were placed in a home. and that was, in 
reality, the end of their existence as members 
of the wider community. 

" W hen this 'out of sight. out of mind ' 
pol icy was in force, retarded per sons were 
highly stigmatised in the outside community, 
largely because that community had little op 
portunity for everyday contact with the 
retarded. 
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" It must be pomted out. too. that there 
was a bas ic de rog ation of the civil rights of 
som e retarded per son s who were unnecss
sarily pl aced in insti tuti ons. 

" It has onl y been in the last decade or so, 
for various reasons - and iro nica lly cost is 
one - that retarded pe rsons are mo ving out 
of ins titution al lif e as govern ments have pu r
sued normal isat ion programs. 

" As a resu lt. the legal p roblems and d if
ficul ti es which co nfront the retarded person 
as he interacts w ith the community are 
manifestmg t hem selves for the first time." 

Carney says it is a well established princi
pie that other members of the community are 
gIven substantial Government support ser 
vices at various stages, such as when the y 
are being educ ated. are sick or old and inf irm . 

The retarded person. too, has a simi lar en
t itlement to serv ices whi ch he may need to 
enable him to live in the community. he con
tends. 

He says : " The fundamental problem in 
g iving minority groups li ke the retarded ac
cess to serv ices . and giVing that legal forc e. 
lies In sele ct ing the bes t means of ach iev ing 
tha t objec ti ve. 

'" lean towards the view that there shoul d 
be som e 'charter of rights' - a legi slat ive 
chart er in broad te rms . - th at w ould give 
retarded per sons. or ot he rs act ing on the ir 
beha lf . the right to make appl ications to 
courts or tr ibunals if they are not receiving 
th eir entitleme nts . 

"Another w ay of ach revinq th e objective 
would be to appoint welfare rig hts officers to 
ov ersee the d isbursem ent of serv ices to the 
retarded 

" A legislative charter is favored be cause it 
serves a particularly important symbolic pur
pose . When Parliament ena cts legislation. 
and certain bas ic entitlements are agreed, 
there is a public relations impact on the com
munity. 

" U ltim ately. the problems the retarded 
person will face w ill be w ith ordinary 
members of the co m muni ty . and leg islatlon. 
part icularly if it is debated w idely In and out
side Parliament. has an im portant effect in 
changi ng community attitudes." 

Carney says another inadequacy of the 
law is its lack of simple or pragmatic tests fo r 
ide nti fyi ng the retarded. p lus an apparent 
relu ctance of the legi slature to discriminate 
positively in favor of retarded persons. 

" One of the solut ions li es in recast ing the 
definit ions of retardat ion away from objec
tively framed. general propositions. in the 
direction of a def in ition focuss ed on the in
dividual. incorporating the notion of develop
ment potentia l. 

'The law shows a tendency in social plan
ning and legal draft ing to try to find all 
embracing definitions which allow the law to 
be applied to all members of the community 
equally without va riation . 

" The principle of equality before the law is 
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an important guarantee of civil rights, and 
that is why it is strongly supported. 

" Bu t w e now know from th e work done in 
many discip lines that the re is enormous 
variation in human potent ia l, and it IS only 
recently that the law IS beginning to concede 
that th ere ought to be some depa rture from 
th e pn ncrple o f absolute unthinking uniform 
ity or equali ty 

" The concept of positive discr im ination 
emb od ies the view that some minorit y 
groups. like Abor ig ines. m igrants. the 
retard ed and the mentally ill. ought to receive 
specia l protection over and above that of th e 
average m ember of the community. and in 
add it ion. that they should receive a greater 
share of the economic resources of the 
government over and above that given t /1 
ordinary m ember of the community. 

Specify all 
entitlements 

" But at the moment. the law ignores 
retarded pe rson s. As a first step. laws should 
be made wh ich specif y the fundamental 
rights and en titlements of the retarded, and 
w h ich provide fo r legal remedies if these en
ti tlements are not de live red." 

Carney says his studies have also revealed 
underlvmq deficien cies in the area of the 
retarded person's relationsh ip w ith th e 

pol ice . 
He says pol icemen. and members of the 

com muni ty. ma y not be aware that they are 
deal ing w ith a retarded person because the 
bulk of the retarded population is not much 
more below average intell igence than un iver
sit y staff or students are above average intel
ligence. 

Because there is a tendency for tl 

retarded person to come into contact With 
police . mu ch can be achieved by sensit ising 
poli ce to recognise retardation by making a 
study of retardation a regular com ponent of 
police train ing. 

Th is re m edy. he says. i s more ad 
ministrative than legal. 

Carney says the re is evidence that th e law 
has not paid sufficient attention to bu ildi ng 
into legi slati on provi sions which ensu re tha t 
di scret ionary powers are used responsib ly 
and rat ionally. 

Carney says : " How publ ic authorit ies 
decide whether a pe rson is retarded and In 
need of support is at present a matter of 
pr iv ilege rather than legal right. 

" There appear to be too few legal oppor
tun it ies for correcti ng mistakes that may be 
made .. . such as in the case of rejecting a 
ch ild who should have been accepted for 
spec ial education. or generally. to correct a 
mismatching of services to the needs of the 
child." 

He also believes that legislation should be 
designed so that administrative mistakes 
may be corrected. 
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The Greeks 
and our 
intestinal 

nerves 
THE ANCIENT Greeks knew that an 

animal's intestine functioned for a time 
after it had been removed from the body 
and all links with the animal's central ner
vous system had been cut . 

f The pro cess was one which fasc inated 
seekers of knowledge then. and still does. 
although today there is a more scientific 
basis underly ing the inve stigation of th e 
motili ty of th e gastrointestinal tract. 

Says Monash physiologist. Professor 
' qo ll ie Holman: " A lthough w e are not aware 

f it. the re is a great deal of gastrointestinal 
act ivity going on continuously between 
meals. not just when we swallow some food . 

" This is controlled by a sort of mini ner
vous system built into the walls of the in
testine and stomach. 

" Th is mini-system has been of great in
terest to physiologists and the re has been 
considerable speculation over what sort of 
nerve cells w ere involved . how they were 
connected to one another and how Informa
tion w as sent from one part of the gut to the 
ot her." 

A team of Monash phy siologists. led by 
Holman. has been measuring the activity of 
the se nerve cells and their work has given a 
new per spective on how the gastrointestinal 
system w orks The team includes Dr Robert 
Bywater. Dr David Hirst . Dr Tim Neild and 
Dr Grahame Taylor. 

Says Holman: " W hen our experiments 
began . there were nu merous different 
li agrams and theories about how the gas

tromtestinal cell s and nerves were linked. 

" Our studies. however . have allowed most 
of these old theones to be discarded . 

" Our experi ments have shown that th e 
nervous syst em of th e gut may be less com
pli cated than had been previously thought. 

"For example. the chemical s that are 
released when one nerve cell interacts with 
another _. . neurotransmitters - are probably 
Simple compounds. 

" T w o of these transmitters 
acetylcholine and dopamine - have been 
identified. and we hav e indirect evidence that 
a th ird neu rot ransmitter . 5 hydroxytryp
tamine. is also involved. 

" These transmitters are considered to be 
important in the brain . and the work that has 
been done in this laboratory may shed some 
light on their action in the brain . 

The nerve cell study stemmed from the 
team 's long standing interest in the smooth 
muscles of th e gut. which also form the con
tra cting part of other internal organs like the 
urino-genital tract and lungs. and an impor
tant layer in the walls of blood vessels . 
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M onash p hysJOloglscs have been mvescig alin g the tunction of 
gastroimestinal nerves for a number of years . M embers of the research 
team include (I cor) Or Robert Bywater. Pro fessor M ollie Holm an and Or 
Grahame Taylor. Photo by He rve A lleaum e. 

The smooth muscles differ greatly from 
the skeletal mus cle system which allows us 
to speak. move and breathe. In skeletal mu s
cles . proteins which bring about contraction 
are join ed to each other in chains. called fila 
ment s. which are stacked beside each other 
In a regular array . 

The skeletal muscles - so called because 
most are atta ched to bones - show regular 
cross strianons of indi vidual fibres when 
View ed under a microscope 

The " plain" or smooth mus cles. however. 
do not show th ese stri ati ons . They consist of 
assemblies of ver y small cells - usually 
less than 1/20 of the diameter of their 
striated cou sins. 

Holman says the smo oth mus cles are es
sent ial for life itself. as well as reproduction. 
general well being and enjoyment of life . 

To investigate electrical acti vity w ithin 
smooth muscle cells. the researchers have 
been using a minute probe which is placed 
ins ide an individ ual cell. usually less than 
11200 of a mm across . 

The probe is made by heating up a glass 
tube and stretching It out. This results . if 
done correct ly. in producinq a fine caprlliarv 
With a very sharp up. visible only through an 
elec tron microscope. 

The fine capi lli ary is then filled with a con 
ducting solution. thus creat ing an electrode 
w hich 15 int roduced into the smooth muscle 
cell so that its electrical activity can be 
measu red . 

This makes it poss ible to find out precisely 
how the nervous system of the gut controls 
the activity of its muscles. which need to 
relax and contra ct in an orderly way so that 
the food moves on down the digestive tract. 

It has also been possible to use thi s 
method to record from the nerve cells of the 
gut wall. 

When a short length of intest ine is taken 
from an animal and placed in the right en
vironment it will go on behaving normally for 
many hours. Naturally. it has to be supplied 
With oxygen and nutrients like glucose. 

However it is possible to make records 
from single nerve cells which are behaving 
exactly as they do in the body. alternately 

causing the relaxation and contraction of the 
smooth muscles . 

It is difficult to plant the electrode in the 
cell. But when a succe ssful contact is made . 
the Signals obtained pro vide a running ex
position of the electrical activity inside the 
cell. This can be recorded for later. more 
crit ica l. analysis. 

She says: " It is now possible to begin to 
reconstruct the way in which these nerve 
celis interact w it h each other and with 
smooth mus cle to cont rol the movements of 
the gut . 

" For example. we now understand w hy it 
is that the food we eat passes down the in 
testine in an orderly fashion. in spite of the 
wa y the intest ine is coiled up and down 
Within th e abdomen. 

"T aylor has been stu dying the smooth 
mus cles which form the sphincters of the gut 
and the reasons w hy the food we swallow re
mains in the stomach and is not regurgitated. 

" A t present. w hen th ings go wrong with 
our aburtv to swallow or with oth er aspects of 
th e transport of food from mouth to anus . the 
mo st common method of rel iev ing the condi
tion is surgery. 

Aim is to 
understand 

" Thus one of the long term aims of our 
group is to understand these processes bet
ter . so that less drastic treatment than sur
gery - such as drug therapy or better diet 
can be presc ribed ." 

Smo oth mus cles - unl ike skeletal mus 
cles which are controlled by nerves - also 
come under the control and influence of hor
mones. as in the case of hormone-induced 
contract ions in the uterus at birth. 

Holman says : " It is valu able to unde rstand 
how hormones interact with nerve and mus
cle cells . from the point of view of under
standing how the body operates. 

" There are still many things - quite bread 
and butter things reall y - wh ich we do not 
understand . . , like the way nerves control 

blood vesels." 
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Wilderness development decis ons: 
engineer takes new approach 

Engineer Keith M cKenry (inset} has develop ed a 

A MONASH honours graduate in 
civil engineering has devised a systematic 
method of assessing the desirability of 
development proposals for wilderness 
areas. 

The method is aimed at ensuring that 
decision-makers have opportunity to utilise 
the best available information on all signifi
cant effects of any proposed development. 
that they have opportunity to examine such 
proposals from a number of different 
perspectives. and that Implicit biases in deci
sion-rnakinq procedures towards certain 
types of benefit are largely eliminated. 

According to Keith McKenry. the assess
ment method is particularly useful when the 
public interest is in dispute . and not all rele
vant considerations fit neatly into a monetary 
framework. 

M c Kenry was awarded a Doctor of 
Philosophy degree at Monash this year for his 
thesi s on the assessment method. 

Earlier he gained a M .Sc. degree In En
vironmental Control Engineering and 
Resource Utilisation from the University of 
Strathclyde. 

He says wilderness areas - natural en
vironments unaltered by man - possess 
potential for man y different uses . 

But often one use. such as mining. Inhibits 
its usefulness for other activities. such as 
recreation 

He says: " Opt imal use of the Wilderness 
frequently becomes a point of contention. 
making It necessary to invoke some decision
making procedure in order to arrive at a 
resource-use decision. 

" These decisions are made in attempts to 
choose the best possible course of action 
from the alternatives available. 

"For thrs to be possible. there need to be 
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Criteria whereby alternatives can be assessed 
and compared 

" Once these are established . the decrsion 
making process is redu ced to one of op 
timisation 

" W ilderness management decisions are of 
concern to society as a whole, and so the 
decrsron-makers goals or value standards 
should refle ct the welfare of society " 

However. no decision-making formula can 
be made ope rational without there being cer
tain baSIC assumptions which relate to quan
tifiable factors in an analysis and to the es
sent iall y subjective quality of desirability. 

Says McKenry: " In the environment con
text. the major premise has been that 
economic advan cement is in society 's in 
terest. and therefore . any development 
proposal which appears economically viable 
shou ld pro ceed . 

" Only in recent years has thrs precept 
been seriously challenged . 

" Inevitably. there has been an increasing 
number of conflicts between those interested 
In economic development of wilderness 
areas and those advocating their preserva
tion. 

" Conservat ion Interests have been con
tinually frustrated by due proc esses of law 
and bureaucracy. and by inherent legal and 
institutional biases towards monetary values. 

"For th rs reason, conservationists have 
turned their Int erest to the political arena , 
typically by organising propaganda cam 
paigns to obtain public support - and thus 
political leverage - in attempts to get 
governments to intervene in the decision 
process on their behalf. 

"Therefore It is apparent that the final 
resolution of conflicts on resource use in 
Wilderness areas is often less dependent on 
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systematic approach to making de velopm ent 
decisions for Wilderness areas like the 8aw 8aw 
Alpme Reserve lebove]. 

the balance of argument than on the political 
or bureaucrati c c lo u t of the various 
protagonists 

" This is an undesirable yet seemingly in
evrtabie state of affairs . 

" It seems appropriate, therefore. to seek a 
new approach to the as sessment of 
wilderness development proposals ; to take 
account of the political and bureaucratic 
realities of decision-making, and to afford 
non-monetary considerations opportunity fe" 
active partrcipation in the decision process.' 

McKenry says such an approach offers a 
greater likelihood of sound argument prevail
109 over acrimony than exists at present. 

McKenry spent four years gathenng 
matenal for the study, which was financed by 
a $15.000 grant from the Victorian Govern 
ment's Department of Youth, Sport and 
Recreation . 

HIS thesis incorporated a case study of a 
proposal to construct a road across the Baw 
Baw Alpine Reserve . an area about 160 km 
east of Melbourne. The study runs to 150 
pages of maps. charts. graphs and 
phot ographs. as well as some 100 pages of 
text. 

The research was supervised initially by 
Associate Professor T.A. McMahon. of the 
department of civil engineering , 

Late r, however. when McMahon under
took study leave. the supervisory role was 
handed over to his departmental colleague. 
Professor E. M. Laurenson. 

Dr David Mercer. a senior lecturer in the 
Monash department of geography, was an 
associate supervisor. 

The analytical framework of the method is 
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based on two fundamental p remises: that all 
decrs ion si tuat ions reduce to a choice rnvolv 
Ing non -c om m ensurate factors or values . and 
that pers ons or groups charged with respon
sibil ity for dec isions or recommendati ons 
should have acc ess to all the factors involve d . 
and perfo rm any necessarv 'tr adeof fs ' 
betw een th em. 

M cK enry explains that the methodology of 
hrs system a llows the decrsion-rnaker to 
selec t for deta il ed exa mina t ion onl y that data 
considered to be relevant, thereby avoiding 
any necessity to conf ron t unwante d or 
supe rf luous inform ation 

Th e Saw Saw reserve is a sub-alpin e area 
of ab out 80 0 0 hectares 

I ts mai n feature is a gently undulating1'1 
pl at eau . w ith a se nes of sha llo w vall eys. 
snow gum cove red hills. and areas of alp ine 
he rbfr eld and grass land . 

t The plate au is surrounded by nati ve 
euca lypt for est s, and wh ile not as hIgh as 
other Victor ian skiing areas . it has a suf 
Ircrentlv reliable snow cover to support large 

mb ers of sk iers and sightseers. 
There is an alpine village, sk i tows and a 

char rl if t at Mt Saw Saw , but at present no 
roa d cros ses the plateau giving access to the 
Village fro m the east. 

For the pu rposes of the stu dy, M cKenry 
considered the reserve as a system whose 
co mponents represent att ributes which have 
consid erab le real or potent ial utility for 
Au str ali an s. 

Represented
 
in analysis
 

The annc ip ated effect s of the prop osed 
road on these syste m co m ponents are deter 
mined . and represent ed in the anal ysis . The 
ana lv sis a lso in cludes details of the proposed 
road's secondary effects signif ica nt effects 
exte rna l to the reser ve , and transitional ef
fect s - th ose related to the construction of 
th e roa d . rather than to its presence or 
~bse nce . 

M cK enr y says th at In this way all the 
sign if ica n t ramifications of the road proposals 
should gain representation in the analysis. 

In th e terminolo gy of the method . the at 
t ribut es o f th e reserv e. together with the 
def in ed seco nda ry and transitional eff ects. 
form a set of "va lue co nsiderat ions." up on 
whic h th e analys is is devel ope d. 

Each val ue consideration has its ut ility 
dependent on one or m ore sepa rate factors 
w hic h Mc Kenry has called "value dimen
sions 

Ultimately , th ese valu e dimensi ons lead to 
the definition of 'decrsron cells', with each 
dec ision ce ll related to one of the defined 
va lue cons ide rat ions. 

Coll ectiv ely. these represent all fact or s 
relevant to an assessment of the desvabilitv. 
or otherwr se. of the road proposals . 

M cK enry says hi s method provides for thrs 
assessmen t to be made directly. after full 
cc ns rder anon of th e set of decrsion cells . 

It also prov ides for the form ulation of the 
problem - the desirability or ot herw ise of 
pro ceeding With road proposal - from the 
vi ewpomt of anyone of a set o f eleven pop 
ula tio n groups. each of which has an interest 
in th e future of th e area. 
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These range from local inhabitants to 
visi t ing skiers, bushw alkers, and conservation 
groups, to th e populati ons of nearby shires 
and th en to V icto ria, and Australia as a 
whole . 

McKenry is at pains to point out that the 
case study seek s on ly to provide infor m ation 
,n a fo rm suited to use by de cision-m akers 
and co nt ains no concl usions or recommenda
tions base d on thi s Informa tion. nor doe s it 
have any oth er prescript ive fun ction 

He acknowledg es de fic ienci es in the infor
ma tio n contained in the report. mainly from 
the po in t of view of lack of con fidence in 
recreati onal usage estimates and uncerta inty 
surround ing the likely eff ect of the proposed 
road o n the reserve's recreational and psy 
cho log ical ap peal 

USin g th e st ep -by -step p ro cedu r es 
desiqned fo r the method, value considera
tions which ca n be taken Into account in
c lude li st in g such matte rs as the area 's scrsn
tifi c Interest , ItS value as a w ater catc hment , 
Income and livelihood prospects for bus 
ope rato rs and commercial interests in the 
alp ine village, and other relevant Issues such 
as ItS use as a recreat ion area by persons us 
Ing tou r-wheel- dnve vehicles and tra il bikas 

The meth od incorporates a " d ac rsio n cell 
elim ina t ion sheet," whereby items not con 
side red relevant can be d iscarded 

Other Issu es are also examined. They in 
c lude im pl ica t io ns of the road on the 
ecolog ical integrity of the reserve , and ques
ti ons of the per ceive d availability in Austral ia 
o f Simi lar sub-a lp ine wi ld ern ess area s. The 
'dec ision cells ' refer to a wi de range of sub
jee rs. such as the existence . or o therwi se, of 
Sim ila r areas of com pa rab le ecolog ical in 
t erest. questi ons of the changed Visual ap
pearance of th e land sca pe, and im plicat ion s 
of th e road for th e area 's flora and faun a 

The dec isi on ce lls contain information , 

some of whr ch wa s bas ed on extensive sur 
veys M cKenry carried out. and on other 
SCient ific stud ies of the area's plant and 
animal life . 

One decision ce ll. for example. points out 
th at 16 Int roduced plants have been found in 
the area, as well as exotic animals such as 
rabbits and fa xes, and deer on the lower 
slop es 

Rare nati ve anim als have also been 
record ed on the plateau . They include 
Lead beater' s possu m (Gvm nobetiacus 
tee d b ee t eri). t h e broad toothed rat 
(Mestecomvs Iuscusl and one animal not 
recorded elsew here - the Saw Saw frog 
(Phi/ora Irosu], w hich has it s habitat in the 
spha gnum moss of the bog s. 

Th e platea u IS also th e home of two rare 
butterfli es Neolucla ms thewi and Neotucie 
tiobertensrs 

M c Kenry 's surveys for th e st udy covered 
suc h aspects as attitudes to the area's 
natural beauty, it s value as a refuge from 
civ il isat ion, its campsites, and an assessment 
o f the risks of getting lost. which can be high 
at Saw Saw becau se of the sudd en onset of 
rm st and fog . 

Accordi ng to McKenry, the study- th e 
f irs t of ItS typ e or scope in Australia 
opene d up a Virtual Pandora's box of research 
probl em s. 

He says it would not be difficult to give his 
assessme nt metho d a prescriptive capacity 
by rsqumnq decision makers to give quan 
t rtan ve assessm ents , possibly on a dtre ct 
rati ng scale, of th e Significance of , and the ef 
fect 01 the proposed development on , each of 
the nominated value con siderations. 

M cKenry says . however, that such an ap
proa ch would be mor e l ikely to gi ve ris e to 
well-conside red and rati onal con clusions 
than the method as it prese nt ly stands. 

Alexander Theatre Co.
 
give us a 'new' Lear
 

Shakespeare 's most highly regarded 
tragedy, " King Lear", is being given a 
facelift at Monash University. 

The pla y is be in g " t ranslated" from 
Elizabethan Engli sh Int o modern idiomatic 
prose by lead ing plavwriqht. David Wil · 
liamson (a Monash eng ineering graduate), 
best known for play s about contem porary 
Austral ian l ife. suc h as " The Removalists", 
"Dan's Party" and "The Club " , 

The William son t ext w ill be used in a 
produc ti on to be staged by Monash 's profes
sronal theatre group, the Alexander Theatre 
Company. In an eight-week season from 
June 27 . It IS being dir ected by Peter 
Ovston , Dean o f the faculty of drama at the 
V ictori an College of th e Arts. The play Will be 
per form ed in the 500-seat Alexander Theatre 
on ca mpus. 

A recent trrp to Ja pan and Russia con
vinced Williamson tha t. paradoxi cally , 
Engl ish- speaking aud ien ces were missing out 
on a th eat rical experien ce - Shake speare 
connect ing d ire ctl y With his aud ien ces as he 
onc e co nnecte d with those in the pit of the 
Globe Theatre . 
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Plavwright David Williamson Ileft) and director, 
Peter Ovston. 

In th ose count ries. where modern t ransla
tions are performed, there is a Shakespeare 
" boom". He is hailed as a playwright who 
tells a good story and draws a fin e charac ter. 

William son says Elizabethan English is to
day alm ost a fore ign language. 

" It is virtually im possib le to claim that one 
m ain aim of th eatre - dire ct comm unicat io n 
WIth an audi ence in Its own language - is 
any longer po ssible in a Shakespearean 
prod ucnon ." he said . 

The Monash product ion of " King Lear " 
Will be transla ted , not transposed. It will be 
set In pre -Chri snan England . 
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Hormones
 
may help
 
pmpornt
 
cancers
 

A MONASH researcher bel ieves his 
findings on the " synt het ic " production of 
hormones by cells in a common form of 
cancer could lead to the development of a 
method for early detection of the disease. 

Dr Peter Pullan. an end ocrinologist in the 
Monash depa rtment of medi cine at Prince 
Henry's Hospital in Melbourne . says it may 
als o be po ssible to monitor the progress of 
dru g and radio the rapy in patients being 
treat ed for t he cancer - 'oaf cell or small 
cell carcino ma of the lung. 

Pullan. who IS working on a Ph.D. thesis In 

endocrinology - . th e study of hormones and 
the ir action on the body - says oat cell 
cancers have the ab ilit y to synthesise a hor 
mone called vasopressin, and two non 
hormone protein substances. neurophysin 
one and neurophvsin two . 

Vasopressin and the two neurophysins are 
normally produced In the posterior or rear 
part of the pituitary. a small gland at the base 
of the brain . 

Neurophvsin one IS bel ieved to be 
secreted with vasopressin and neurophvsin 
two with another hormone. oxytocin. 

Pullan has found that only oat cell tumours 
pr odu c e vasopressin and the two 
neu rophysins , and that oxytocin is absent. 

For this reason. he says. tests to determine 
th e presence of vasopressin and neurophysin 
one and two could be used to establish the 
presence of oat cell cancer. 

Such tests could be particularly useful for 
detecti ng the disease in its early stages 
among high risk subjects. such as heavy 
smokers. 

Oat ce ll or small ce ll carcinom a of the lung 
comprises almost a quarter of all lung 
can cers . and it is the mo st malignant o f them. 

Paradoxically, however. it also is a cancer 
that responds w ell to drug and radio therapy. 

Pullan says scientists have known for 
sever al years that cancer cells produce hor 
mones and other non-hormone protein 
substances synthetically. 

The most commonly accepted reason for 
this phenomenon is that each cell in the body 
has the genetic information. and potenti al , to 
reproduce every other cell and protein In the 
body . 

In normal cells. thrs potential is repressed . 
but when cell s are disturbed, as in the case of 
cancer. the mechanism caus ing the repres 
sion does not function . and the cancerou s 
cells begm to produce ho rmones. 

Another theory IS that the tumour actually 
arises in cells which produce the hormone. 

The difficulty with this theory. in the case 
of vasopress in . is that the hormone is not 
known to be produced In the lung. as is the 
case in oat cell can cer. 

Pullan IS convinced . after studying the hor
mone balance In about 50 patients suffenng 
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Endocrinologist. Dr Peter Pullan. 

from lung cancer. that only oat cell cancers 
produce vasopressin and neurophysins one 
and two. 

He says : " It has been suggested previous
ly th at thi s wa s the cas e, but the l ine of in
vest igat ion has not been followed through 
until now. 

" I found that none of the patients suffering 
from other forms of lung cancer has 
vasopressin o r neu rophysin levels similar to 
the high level s found In patients suffering 
from oat cell cancer. 

'T he main action of vasopressin is to' 
stimulate the kidneys to retain fluids in the 
body Oxytocin has the m ore specialised role 
of stimulating the breast to eject milk during 
suckling and it is also bel ieved to playa part 
in co nt ract ions of the uterus during childbirth . 

" If there is disease of the pituitary gland, 
and vasopressin levels fall or the hormone 
become s absent altogether, the patient pas
ses larg e amounts of urine and can become 
severely dehydrated. 

"The opposite happens when cert ain dis
eases stimulate the production of excess 
vasopressin, th e fluid s burld up in the body. 

" Because of th e hormonal activity. the 
body cannot rid itself of the fluids and 

becomes waterlogged. 
" This can also happen in oat cell tumours. 

where cell s in the can cer tissue produce ex
cess va sopressin. 

" If untreated in these circumstances . the 

patient 's b rain may fill With fluid . and he feels 
dro ws y There ma y also be ep ileptic fits, after 
whi ch th e patient m ay lapse into a com a and 

die 
" The buud -up of fluros. however. IStr eated 

by usin g SUitable medicati ons and restri cting 
the intake of fl uids " 

Pullan uses an adv anced radroimrnuno
assay tech nique to esta bli sh the level s of hor
mo nes and the neuroph vsins . and is uSlOg the 
results to monitor the progress of drug and 
rad io th erapy 

He has found tha t vaso press in and 
neur oph ysin levels gi ve early indications of 
how th e tumour IS progressing 

In som e mstances. rises In vasopressin 
and neur ophysin levels occurred w ell befo re 
th ere was any o ther physical ev idence that 
the dru g and radio therapy treatment wa s not 
effec tive. and th e cancer w as ou t of control. 

Pull an says that as well as providing a 
basi s for screening high risk subjects and 
monitorin g treatment. the rese arch is open
Ing up an avenue for investiqatmq basi c 
aspect s of th e cancer cell . 

He explains : "Becau se some cancers sv., 
th esise hormones and others do not. there 
must be som e sort of biological difference 
between the two types of cancers. 

"A study of the cancer's hormone produc 
10 9 action ma y rev eal facts about the can cer 
Itself . .. what we are getting at is the fun
damental bio ch emistry of the cancer cell and 
what makes It malignant ." 

Pull an say s the research has reveal ed 
so me puzzling aspe cts so far . 

" Fo r example. if the pituitarv produces ex 
cess levels of vasopres sin. it is accompanied 
by th e production of similarly high levels of 
neurophvsrn one . but not neurophysin two, 
w hich is produced with oxytocin. 

" I n the oat cell tumour , both the 
neurophvsins are produced to gether with 
vasopr essin. 

" How ever. we have not been able to find 
any tr ace of oxytoci n in th e tumour tissue. 

" Because of this. it w ould appear that the 
cancer cells are different in their svnthej ' 
function to those of the pituitary." 

Pull an has followed the course of the 
cancer 10 only a relatively small number of 
patients. and for this reason. says he is still 
caut ious about the findings. 

But he IS convinced that within the next 
few years. the medical profession will be 
routinely measuring hormone levels to obtain 
clues to the presence of cancer, and to 
monitor cancer treatment. 

Come to Monash Open Day
 
Monash University will conduct its 

eleventh Open Day, designed to give 
visitors, particularly family groups and 
prospective students, an interesting look 
at a modern university, on Saturday. 
August 5 . 

Some 100 departments and sections have 
planned displays , demonstrations , and ac
tiv it ies typical of the university's academic 
and non-academic interests . 

Many departments w ill also extend 
guidance and counselling services. wh ich 
have proved of value at previous Open Days. 

B 

Members of Monash staff will welcome 
teachers. students and their parents and help 
them establish links with sources of 
educational and career guidance available at 
Monash throughout the year, even during 
vacations. 

Th is year. aII seven faculties will agai n par
ticipate in Open Day activities, 

Open Day - between 10 a.m . and 5 p.m . 
-- will also provide an opportunity for visitors 
to inspect Monash University's splendid 
plantings of native trees, shrubs and flowers . 
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