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Mo nash phYSiolog is t Kath Lithgow. who is in 
vestiga ting the cause of Infertility among Phi lli p 
Island koalas . measures the pouch 01 a lemaIe 
koala. Assisti ng (tett) Associate Proless or Tony 
Lee and (right) senior technical officer, Roger 
Marlin . The "ordeet" over, the koala (below 
rigM) prepares to return 10 he r tree . The Monash 
team be lieves a chlamydia bacterium is involved 
iii the disease. Photo: Ken Lee. 

( Koala inferti Iity 
?bacterium and • • • • 

AS a result of a jo int research program 
with the Veterinary Research Institute. 
Monash zoologists and physiologists 
believe they are close to understanding the 

derlying cause of infertility among Phll
" Island koalas. 

This inferti lity results from a disease of the 
female reproductive tract. but unt il now 
zoologists have not understood either the 
cause of the disease or the reason why it is 
so common on Phill ip Island. where at least 
80 per cent of female koalas are currently 
infert ile. 

The Monas h team . Associate Professor 
Tony Lee. senior techn ical off icer Roger 
Martin and physiologist Kath Lithgow. 
together w ith Dr Ken McColl. of the 
Veterinary Research Insti tu te. now have 
evidence that the bacte rium Chlamydia is 
involved. 

There are two species of Chlamydia. and. 
as yet . it has not been dete rmined wh ich of 
these is causing the problem in koalas. 

Chlamydia psittaci has prev iously been 
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identi f ied as the causat ive agent of a type of 
conjunctivitis which is common in koalas in 
NSW. A related organism , Chlamydia 
trachomatis, causes both the eye disease 
trachoma, and diseases of the reproductive 
tract. such as urethritis and salping itis, in 
humans. It is now thought that Chlamydia 
psittaci is respons ible fo r koala reproductive 
tract disease . 

The evidence for the involvement of a 
Chlamydia species was obta ined by McColl 
who tested blood serum collected by the 
Monash team from koalas on Phill ip Island 
and French Island. Unlike Phill ip Island. the 
French Island koalas have very high fertility. 
McCo ll found moderate to high levels of 
Chlamydia ant ibod ies in the Phillip Island 
samples but virtua lly none in the French 
Island group. This was an odd result as there 
is very litt le eye disease among the Phill ip 
Island koalas. 

The role of Chlamydia in the reproductive 
tract disease was later confirmed when it 
was cul tured from the tracts of several 
animals. 

However, the bacterium is not the whole 
story. 

Martin points out that wh ile reproductive 
tract disease is present in a number of koala 
populations. it is nowhere as common as it is 
on Phillip Island. Also, it seems to be absent 
altoge ther from close-by French Island wh ich 

prov ided the bulk of the koalas for the Phillip 
Island colony back in 1927. 

"We are try ing to understand why the 
Phillip Island koalas are so susceptible to this 
disease: ' Martin says. "W e suspect there is 
something in the ir environment whi ch makes 
them vulnerable. One possibility is plant 
oestrogens in the diet which may act on the 
female's reprodu ctive tract to make it more 
prone to infecti on." 

In an attempt to find out what it is that 
makes Phill ip Island koalas so suscept ible, 
Lithgow. a Ph.D. cand idate working w ith Dr. 
I. R. McDonald in the phys io logy 
department. is comparing health and fert il ity 
in several groups of koa las on Phillip and 
French Islands. These animals have been 
fitted w ith radio-collars which enable them to 
be easily located but do not cause them any 
harm. 

By studying these koalas Lithgow hopes to 
frnd out when and at what age they contract 
the disease. whether or not they regain fer
til ity and the circumstances wh ich make 
them susceptible to infecti on. 

The research. which is expected to take 
several years to complete, is financed jointly 
by the Phillip Island Shire Council and the 
Victorian M inistry for Conservation. Papers 
on the results to date are being prepared for 
pub lication in' the Journal of Wildlife 
Diseases. 
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Cluster housing in perspective
 
DURING the early '70s, the concapt of 

cluster housing, W88 typically seen as a 
way of counteracting the worst features of 
contemporary society: Its anonymity end 
lack of social Involvement. 

Cluster housing. it was hoped . would 
generate well-kn it communities. Shared 
facilities would bring people together and 
shared common green spaces would provide 
ideal playing areas for children. 

The reality seems to be quite different. 
according to a comparative study of 
Melbourne and Canadian cluster 
devalopments by Monash sociologists. Dr 
William Foddy and Marlon Norbury, 

Their study. which has j ust been 
completed. was funded by the Australian 
Housing Research Counci l. It updates an 
earlier study in 1976. 

According to the latest study. cluster 
housing developments do not appear to be 
very different in terms of friendliness than the 
traditional single family home estates. 

The study found that most of the people in 
the developments had well established social 
networks outside of it . and felt they had 
enough fr iends. 

Almost one third (30 per cent) reported 
that they had quarrelled with neighbours. The 
most commonly mentioned compla ints 
concerned noise/stereo (nine per cent), pets 
(eight per cent) and children (six per cent). 
Untidy neighbours were also a source of 
friction. and speeding in the driveways was a 
common complaint. 

" Apart from sw imm ing pools which did 
seem to be used in hot weather other 
facilities were underussd." the authors say. 

"Most people had a proprietorial view of 
the land immediately in front of their units. 
and children were discouraged from playing 
on common green areas. 

"The fact is that most of the people had 
bought into the cluster style developments 

either for economic reasons or for the 
f reedom from maintenance that the 
developments offered." 

Foddy and Norbury confined their 
Melbourne study to 26 cluster developments 
in eastern and south-eastern regions of 
Melbourne. The sample was divided equally 
into developments with 20 to 40 units and 
developments with more than 40 units. 

Canadian 
project 

In the Canadian part of the project. four 
large-scale cluster developments in Van
couver were studied. Two were classified as 
low-priced developments and two as 
medium priced . The low-priced 
developments each contained 130 units. The 

A cluster housing de velopm ent in Vancouve r, Canada. A Monash study sugg es ts tha t developm en ts 
such as these do no t app ear to be very different in te rms of friendliness than the tradit ional sin g le 
family home estates. (Ins et) Dr W,7fiam Foddy. 

medium -pr iced developments each 
contained 100 units. 

The Melbourne developments were sorted 
into four categories which ranged from what 
most sociologists would call working class to 
upper middle class housing. The 
classifi cat ion was based on variables such as 
social stand ing of the suburb . the average 
market value of the units. average income, 
education and occupational prestige levels of 
the people who occup ied the units. 

Foddy and Norbury say their initial 
impression was that "by and lerge most 
developments seemed to be working quite 
well " . 

Eighty per cent of all respondents felt that 
the advantages outweighed the 
disadvantages. However, only 63 per cent 
said they would buy into a simil · 
development. and 43 per cent. when asksc 
they would advocate more housing like this. 
said yes but not for children. 

Reasons 
for buying 

Giving the ir reasons for buying into a 
cluster style development. 52 per cent of the 
people interviewed said their unit had cost 
them less than a traditional detached 
quarter-acre block home would have cost 34 
per cent cited either a design feature or some 
general feature of the suburb; 46 per cent 
said either friends were near when needed or 
they felt more secure ; 45 per cent mentioned 
freedom from maintenance and 21 per cent 
mentioned some other quality of the 
development. 

Those who mentioned freedom from 
maintenance as the reason for buying were 
mainly people in the upper social 
classifications . In many cases the 
development "fell short of the promise of 
freedom from maintenance." 

Continued on Page 3 
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A communal pla y area in a Vancouver clus ter housing dev elopment . 
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Continued from Page 2 that residents often feel that they have to pay that the body corporate had taken out. The 
rates for services that they have to provide insurance policy in fact covered up to 
for themselves. $500.0001. 

The report's Melbourne findings are 
similar in many respects to its Vancouver 
findings. 

The main reason the Canadians gave for 
buying into cluster units was that they were 
cheaper than traditional housing. The 
Canadians' usage patterns for the common 
facilities were also similar to those in 
Melbourne, As in Melbourne. only the pools 
seemed to be reasonably successful. 

Developments in the two cities differed in 
some respects. For example. there was a 
much greater percentage of younger couples 
with children in the Vancouver developments 
than in the Melbourne developments. 

Because of this , perhaps, vandalism was a 
greater problem there and the percentage of 
people bothered by pets and children was 
much higher than in Melbourne. 

Possibly. because the Vancouver residents 
"'~d bought for economic rather than social 

\.......asons. the report says. a greater 
percentage than in Melbourne expressed 
satisfaction with their developments - even 
though a smaller percentage claimed that 
their developments were friendlier than other 
places in which they had lived . 

Renting and managerial problems were a 
sore point in Vancouver as in Melbourne. and 
all four developments investigated in Van
couver had trouble enforcing their rules. 

Committees of
 
management
 

Foddy and Norbury believe that the way 
the committee of management functions is of 
crucial importance in determining whether a 
cluster housing development will be success
ful . 

The more expensive developments eppear 
\.......- be the most successful. they say. This is 

partly due to better design and construction. 
but also. the authors believe. because the 
more affluent residents "tend to bring more 
business acumen to bear on committee of 
management issues and are more easily able 
to afford a realistic level of maintenance 
fees." 

"Both these factors are critical to the suc
cessful working of a cluster development" 
they say. 

As the situation stands, they say, the laws 
relating to cluster developments in both 
Canada and Victoria are " legal skeletons. " 

The Victorian Strata Title and Cluster Title 
Acts. they say. pay scant attention to the 
following problems: 

• There are no special requirements or 
standards regarding construction. 

• There are no controls over developers, 
(There is nothing. for example. to stop a com
pany being formed just to build a 
development and then being wound up . Also 
owners are not safeguarded against struc
tural defects of units of more than one 
storey). 

• There are no guidelines for Councils to 
set their city rates for individual units - 50 
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• There are no licensing procedures or 
controls over property management 
companies. 

• There are no provisions for the 
institutional isation of properly worked out 
dispute procedures, 

• There are no restrictions on the renting 
of units. 

• There are no government guidelines or 
regulations regarding public liability. (This 
problem was highlighted. the authors say. by 
the outcome of a court case in Melbourne 
this year in which 18 unit owners each had to 
pay $3800 to meet the portion of a damages 
award not covered by the insurance policy 

In their report, which has now been sent 
to the Australian Housing Research Council. 
Foddy and Norbury question whether the 
construction of rnulti -own-vour-own unit 
complexes is the best way of providing low 
cost housing. 

The answe r to rising house prices may be 
the building of smaller houses on separate 
blocks, they argue. 

However. if governments see fit to 
encourage common interest housing as part 
of the ir housing policy, they say. they should 
also pay more attention "to educating people 
about the advantages and disadvantages that 
they can realistically expect of them ." 
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Detecting 
early 
machine 
fai lure 

WITH the increasing demand for higher 
productivity, the task of detecting and 
dealing with early signs of failure in 
modern machinery is becoming more 
complicated and costly. 

Machinery must meet stringent 
performance. economic and safety 
requirements. and any likely failure must be 
promptl y detected. preferably without 
interfering with the ma chine 's 
operation. Machine shutdowns. whether 
the result of mach ine failure or of the need for 
regular maintenance. add to the cost of a 
firm 's product and affect its competitive 
position. 

The principle of prevention rather than 
cure is the basis of a large-scale "on-line" 
machine monitoring program which is being 
conducted for the Australian Minerals 
Industries Research Association by a group 
within the Monash Engineering Faculty . 

Funding 

The two-year research program is being 
funded to the extent of $94.500 by eight 
resources-based companies - Bougainville 
Copper Ltd. Comaleo. Energy Resources of 
Austral ia Ltd. BHP. Hammersley Iron Pty Ltd, 
the Shell Company of Australia , Renison Ltd 
and Mt Isa Mines. 

Its aim is to develop specialised low-cost 
microprocessors which can be used by the 
mine rals industry for continuous " on-line" 
monitoring to detect early signs of mach ine 
failure. 

Taking part in the research are experts 
from three Monash departments - the 
departments of mechanical. materials and 
chemical engineering. 

Project co-ord inator is Dr Robin 
Alfredson, a senior lecturer in meChanical 
engineering. Other members of the group are 
Mr Jacek Stecki. Mr Bruce Kuhnell and Dr 
Robert de t.alne , of the mechanical 
engineering department; Associate Profes
sor Reg McPherson and Dr Zbigniew 
Stachurski. of materials eng ineering, and 
Associate Professor John Agnew. of 
chem ical engineering. 

The condition-monitoring techniques 
which the Monash group are using involve 
mainly measurement of changes in 
machinery vibration levels and analysis of the 
composition of machine oil and the presence 
in it of minute metal particles (rnainlv iron 
particles] which have flaked off from the 
machine's mov ing parts. 

Changes in vibration. Alfredson says. can 
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Monash mechanical engineer Mr Jacek Steck i uses a terroscope to examine contaminated oil from 
an airc raft gearbox. (Ins et) a microscope pic ture of a wear debris particle. 

alart the user to impending machine failure. 
The rate of change in the vibration level gives 
an indicat ion of how soon the failure is likely 
to occur. 

Ferroscope 
technique 

The main interest in particle detection. he 
says. centres around the ferrous (iron) 
particles. which can be detected by a 
recently-introdu ced device called a 
ferros cope . 

The ferros cope techn ique, called fer
rographic oil analysis . is capable of providing 
comprehensive i nfo rmat io n about the 
severit y and mode of machinery wear. 

The wear part icles analysed by the 
techn ique are precipitated from the fluid by a 
st rong magnetic field. They arrange 
themselves in a precipitator tube or on a 
glass substrate according to particle size. 

Alfredson says that although the 
technique is primarily intended to provide 
informati on about ferrous particles it can also 
provide information about other particles. for 
example. friction polymers. 

Alfredson 's role in the condition
monitoring project is concerned mainly with 
noise and vibration measurement. He plans 
to evaluate some of the more advanced 
condition mon itoring techniques. such as kur 
tosis. coherence. cepstra and rate of change 
of spectra. 

Kurtosis. he explains. is a measure of how 
sharp a change there is in the vibration 
signal. Coherence is a means of comparing 
two signals (one from a machine in good 
condition. for example. and one from a 
machine that is about to fail) . Cepstra is the 
name for the technique of detecting the 
periodic nature of signals . It is particularly 
useful for detecting damage to gear box 
components. 

Stecki is conducting the ferrographic oil 
analysis . and Kuhnell is investigating the 
application of a new device. nephelometry to 
the problam of wear-particle and 
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contamination analysis . Nephelometry 
determines the turbidity of the oil by 
measur ing the scattering of light. A more 
viscous fluid will scatter light in a different 
way from a less viscous fluid . Suspended 
wear parti cles will also affect the scattering 
of light. 

Alfredson says the purpose of condition
monitoring is to get the earliest possible 
warning that the machine is beginning to fail. 
The techniques have to be sufficiently 
dis criminat ing to differentiate between 
impending failure and the normal random 
variation in performance of a machine. 

The group . which has been working on the 
project now for six months. has made good 
progress in understanding how to detect 
failure in rolling metal bearings . They are now 
lookmq at gear vibration. Gear boxes. which 
contain two components (gear and bearings) 
are used extensively in the min ing industry. 

"We have invest igated the simplest roll 
element bearin gs and now have a very go,-,_ 
understanding of how to detect bearing 
failure ." Alfredson says. 

"Once we've sorted that out we will start 
looking at gear vibration and the added 
complication that gear vibration and bearing 
vibration occur simultaneously. 

"We will examine ways of extracting from 
the total vibration signal those vibrations that 
belong to the gears and those that belong to 
the bearings. 

"There are more complicated pieces of 
equipment to be considered as well." 

T.he group is confident that within two 
years they will be able to develop relatively 
cheap microprocessors capable of carrying 
out the half-dozen most sensitive tests for 
condition-monitoring of mach inery in the 
minerals industry. 

Once this is done. they hope to extend the 
research into the manufacturing industry. 
They hope that initial sponsorship for such 
research will be provided by the Federal 
Government as a public interest project 
through the Department of Science and 
Technology. 
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Monash team plans major
 
nerve
 
study
 

MONASH b iophys ic ists . in 
collaboration with the biochemistry 
department. are planning a major research 
project in neurochemistry - a study of 
protein movement in the living nerve. 

It is hop ed the information obta ined w ill 
help to provide a better understanding of the 
mechan isms involved in nerve damage. 

The project . wh ich would not have been 
-osslble tw o years ago. is feasible now 
ecause of technol ogi cal developm ents 

which pu t Monash in the " box-seat". 
The physical aspects of the research. 

wh ich w ill be done by Dr John Pilbrow, a 
reader in the phys ics department. and 
Mo nash post -doctoral fellow. Dr Geoffrey 
Dougherty, is expected to begin early next 
year. 

The project is part of a collaborative 
progra m involving a number of people under 
the dire ction of Dr Laurie Austin. a reader in 
biochemistry. Associate Professor Barry 
Preston and Dr Wayne Camper (also of t he 
biochemist ry department). 

It orig inated fro m discove ries by Preston 
relating to the movement of macromolecules 
10 matrices and extensive studies by Au stin 
rnt o the me chan isms invo lved in t he 
movement of macromolecul es in nerves. 

The Monash laborato ry is believed to be 
the only one in the w orld apart from the 
Medica l Co llege of W isconsin and the 
tohnson Foundation at the Un iversity of 

nnsylvan ia that is equipped to carry out the 
ai fficult w ork. 

Key to the research project is a t iny metal 
cylinder. four to five millimetres in diameter, 
with a narrow slit along its length, called a 
" loop gap resonator" , which makes the 
research possible and can be manufactured 
in the department for $50. 

The " loop gap resonator" was originally 
developed in 1980 for use with nuclear 
magnetic resonance (NMR). a powerful 
invest igat ive too l used for determin ing the 
chem ical structure of various substances. 

Its appli cat ion to the techn ique of electron 
spin resonance (ESRl. the technique that the 
Monash group w ill use in its nerve research, 
had it s genesis in a collaborative program 
between Pilbrow's labo ratory and Professor 
James S. Hyde of the Medical College of 
W iscons in . The collaboration bega n in 1979 
when Pilbrow was appointed a Visit ing 
Professor at Wisconsin wh ile on study leave 
there . 

Pilbrow says the electron spin resonan ce 
techn ique , or electron paramagneti c 
resonance technique , as it is sometimes 
called , is based on the princ iple that every 
electron. like most atomic nuclei, behaves 
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like a tmv magnet. having a spin and 
magnetic moment . 

In me tal ions such as copper. the ion 
behav es like a tiny magnet (usually called a 
paramagnet) wh ile radicals can be made 
which have a spare electron. In many studies 
on biolog ical systems small paramagnetic 
labels (nit roxide spin labels) are attached to 
the molecule under invest igati on. The aim is 
to use as Iowa concentration of the fore ign 
spin label as possible. 

Physicists know that when a paramagnetic 
substance 10 sol id. liquid or gas phase is 
placed in a magnetic f ield it becomes slightly 
magnetised. The spin of both electron and 
nucle i part ially al igns w ith the field. 

Signals 

If this slighly polarised sample is exposed 
to microwave radiat ion of the right frequency 
(in Pilbrow's research , either the microwave 
frequency used in microwave ovens, or the 
ma jor radar frequenc ies ). some of the 
electrons absorb the radiation and become 
excited and more energetic. This absorption 
of energy i s detected i n an ES R 
spectrometer. 

The ESR equipment converts the emitted 
energy to a graph that shows the em itted 
signals as peaks. Each peak is characteristic 
of the electrons affected and provides 
information about the molecule's structure 
and its behav ior. 

The i nc reasi ng sensit iv ity of such 
equ ipment has enabled phvsrcists and 
chem ists to study phenomena such as struc
tural defects in crysta ls and the behavior of 
electrons in meta ls. 

In Pilbrow's case it has enabled him to 
probe more deeply into the structure and 
behavior of crystals, meta l ion complexes and 
the oxygenation of cobalt compounds and 
bio-molecu les such as Vitam in B12 (w ith Dr 
Tom Smith. of Monash chem istry 
department) and the chem istry and 
biochemistry of molybdenum (with Dr Tony 
Wedd, of La Trobe University) . 

"The major thrust of our work," he says, 
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Monash phys ic ist Dr John Pi/brow holds a tiny 
" lo op gap reson ator ", which. app lied to the 
ele ctron sp in reson ance technique, make s 
posstbte a study of pro tein movement in the 
li vIng nerve. The resonator gives a sig nal 200 
times the sensitivity of that of conventional 
equipment pic tured he re for comparison. 

Photo: Rick Crompton . 

" has been to find computer simu lation 
methods for dealing w ith the spectra of 
powders. frozen solutions, or biolog ical sys
tems where one cannot obta in a single 
crysta l. 

" Even if one could fi nd single crystals they 
wo uld not necessar ily mimic in all respects 
what is going on at the act ive site of a protein 
or an enzyme ," 

Much of Pilbrow's success is due to low
frequency ESR equipment. wh ich he has 
been able to develop with the help of his col 
laborators at the Wisconsin Medical School. 
His equipment cost $6000 to build. If it were 
available on the commercial market. he 
estimates. it would cost about $25,000. 

Low frequencies are part icularly valuable 
for studies of metal ions such as copper. 
cobalt and iron . not only in crystals and 
chemical compounds but. particularly. in 
proteins and enzymes. 

" Loop -gap resonators " prov ide an 
increase in signal strength from 20-200 
times higher than w ith convent iona l 
spectrometers. Added to wh ich they are par 
t icu larly suited to samples conta ining water 
and. therefore, to exper iments on whole 
nerves. 

Pilbrow says one of the problems wh ich 
wi ll be stud i ed in next year 's nerve 
exper ime nts is the act ion of blocking agents. 
It is known that if certa in substances are 
injec ted into a nerve , they blo ck its action . 
But how do they do it ? 

As part of the nerve study. a blocking 
substance w ill be injected into the nerve and 
its effe ct on the var ious components of the 
system will be measured. 

Other problems which the groups In both 
the phys ics and biochemistry departments 
are confident of solving are the velocity of 
motion in the nerve of the magnetically
labelled protein ; whether it is transported 
within or outside the microtubules in the 
nerve and what kind of motion it undergoes 
as it moves. 

Fundamental knowledge such as this is 
needed if nerve malfunction is to be 
understood. 

As well as the nerve study. Dougherty next 
year w ill use ESR techniques to study the 
effect of a new class of dyes. called 
porphyrazines. on DNA. the genet ic 
component of the cell . Later he will extend 
the research to a study of the effect on DNA 
of ant i-tumour drugs. 

Th is yea r the group is engaged in 
background research to prepare them for 
next year 's study. 

Most of Pilbrow's ESR work since 1965 
has been supported by ARGC grants. His 
grant for 1983 includes the upgrading of his 
spectrometer to enable motion in biological 
systems to be monitored. 
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Endorphin 
link with 
mental 
illness? 

ON E of the rapidly expanding areas of 
brain research concerns the nature and 
function of the endorphins and 
enkephalins . collectively known as 
opioids. 

These opiate-like substances are produced 
in the brain. pituitary and adrenal glands. as 
well as in other organs . 

Amongst other functions. the op ioids 
probably play an analgesic role. inhibiting 
some types of pain . in much the same way as 
morphine, heroin and other narcotics. 

The drug . naloxone. which blocks the 
analgesic effect of the endorphins and 
enkephalins. 

The discovery of these peptides in 1975 
raised hopes of daveloping a new generation 
of analgesics with the potency of morphine 
but without its addictive properties. 

The initial optimism was short lived , It was 
found that endorphins. or modified 
endorphins, are rapidly broken down when 
taken by mouth, and when injected into a 
vein they are unable to reach the brain 
because of the " blood-brain barrier." 

Subsequent studies have shown that if 
endorphins are injected into the spinal area of 
cancer patients they can provide prolonged 
and very powerful pain relief by acting at 
both a spinal cord and brain level. But the 
cost of synthesising endorphins for this 
purpose at present is prohibitive. though 
developments in genetic engineering may 
make their use economically feasible in the 
future. 

In recent years. interest in the endorphins 
and enkephalins has switched to their 
possible role in mental illness, particularly 
schizophrenia . 

Among those working in this area are 
Dr David Copolov, Associate Professor 
Graeme Smith and Mr Jay Jethwa. of the 
Monash psychological medicine department. 
Associate Professor John Fundor and Ms 
Judith Clements, of the Medical Research 
Centre at Prince Henry 's Hospital. 

They are using radioimmunoassay 
techniques to measure opioid and other 
hormone levels in patients with schizophrenia 
and severe depression. The hormone and 
peptide levels are being compared With those 
of normal patients. 

Copolov says that because most anti 
schizophrenic drugs seem to act by blocking 
the neurotransmitter dopamine. it had been 
assumed that schizophrenic symptoms are 
caused by an excess of dopamine in the 
brain . 

But . obviously, the story is not as simple 
as that. he says. Dopa mine inh ibits the 
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Or David cooo tov, of the Monash psychological medicine depa rtment, uses radioimmunoassay 
techniques to measure op io ia le vels in patients with schizophrenia and severe depression. 

Photo: Rick Crompton. 
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hormone prolactin, so if there was generalised 
overactivity of the dopam ine system in the 
brains of schizophrenic patients. such 
patients should have lower concentrations of 
prolactin in their blood. But people with 
sch izophrenia do not have lowe r than normal 
levels. 

It could be that an endorphin. or perhaps 
some other peptide is invol ved in 
schizophrenia. he says. Many of the 16 or 17 
known types of endorphins and enkephal ins 
are produced in the central nervous system . 

Schizophrenia 
link 

Copolo v says interest in a possible link 
between endorph ins and enkephalins and 
schizophrenia arose soon after the ir dis 
covery. It was found that if a particular 
endorphin (beta-endorphin) was injected into 
a rat's brain it produced a 1emporary 
catatonic state. The opiate blocker, naloxone, 
reversed the catatonic stupor. 

This led to the hypothes is that 
schizophrenia might be an "endorphin ex
cess" disease. 

Many negative studies have been reported 
since then , he says, but interest has been 
rekindled with a series of World Health 
Organisat ion studies whi ch used the 
morphine blocker naloxone as an adjunct to 
major tranqu illisers in the treatment of 
schizophrenic patients. Naloxone appeared to 

Correction 
In Monash Review 3-82, the incorrect 

picture was used to Illustrate the article 
entitled " Frenetic marsupial aids ecological 
research" . Thepicture showed Dr Henri Frey 
examininga Iat-talleo dunnart, It shouldhave 
shown Dr Andrew Cockburn examinong the 
tiny shrew-like marsupial. antechinus. Our 
apologies to all concerned, 
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be effective when used with the tranquillisers 
but had no effect when used alone. 

In another series of stud ies, he says. Dr 
David de Wied. of Utrecht University, used a 
modified endorphin {des-tyrosine gamma
endorphin) in the treatment of 23 patients 
with schizophren ia, 

" De Wied reported that pat ients in his 
blind crossover study showed a significant 
reduction in schizophrenic symptoms within 
a few days." Copolov says. 

"The endorphin was effective in many but 
not all cases of acute schizophrenia, It was 
ineffective in pat ients with c hr oni c 
schizophrenia," 

Other psychiatric research centres have 
reported less success w ith th is form of 
treatment and this may have to do with the 
type of patient investigated as well as the use 
of differing drug dosages and regimens, 
says. 

The Monash group hopes in the long-term 
to undertake similar trials of modified 
endorphins in patients with serious psy
chiatric illness. In the meantime they are 
obta ining baseline information with thei r 
radioimmunoassay studies. To do thrs they 
have worked w ith Dr Steven Joshua. of 
Larundel Hospital and Dr Manjulll O'Con
nor , of Footscray Psychiatric Centre. Over a 
two-year period the researchers have 
collected and are currently assaying blood 
from more than 30 newly-admitted drug-free 
psy chiatric patients before and after 
treatment. 

In a recently completed anxiety study 
Cop olov. Smith and Dr John Tiller 
demonstrated that endorphin levels were no 
higher in people suffering from generalised 
anxiety than in those who were not anxious. 
A surprise finding c o n c e r n s the 
dexamethasone suppression test . In psy
chiatri c populations abnormalities in th is test 
are usually regarded as a biochemical sign of 
severe depression. The Monash study 
how ever indicates that these abnormalities 

Continued on Page 7 
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may not be as specific to depression as 
believed. 

Dexamethasone switches off some hor
monal output of the pituitary gland in normal 
individuals. It fails to do so in about 50 per 
cent of patients with depression, and this 
was thought to be the only major psychiatric 
condition in which the abnormal result 
occurred. In fact. the Monash group found 
that dexamethasone failed to switch off the 
pituitary in 25 per cent of anxious, non
depressed patients. 

CopoJov and colleagues in the Monash 
department of psychological medicine are 
also engaged in a number of collaborative 
studies in which they are investigating the 
possible role of endorphins in a wide range of 
physiological functions and conditions. 

In collaboration with Doctors Gary 
Warne and Winston Rickards at the Royal 
Children's Hospital. and with Professor 
Peter Beumont. of Sydney University, 
Copolov is measuring endorphin levels in 
natients with anorexia nsrvosa - an 

i aci atinq condition affecting young 
women. 

With Mr Gary Hulse. of the Brain 
Behaviour Research Institute at La Trobe 
University, he is investigating the possible 
role of endorphins in the menstrual cycle . 
There is some evidence that opiate blockers 
such as naloxone increase the levels of 
certain hormones, including luteinizing 
hormone. a key hormone in the menstrual 
cycle . 

In collaboration with Mr Don Jefferys. 
also of La Trobe University, and Funder. the 
Mona sh group has aIso fou nd tha t 
enkephalins appear to be involved in 
memory. 

" If you put a rat in a tub of water for 15 
minutes it will swim rapidly at first, but 
towards the end of the 15-minute session it 
will float : ' Copolov says. 

" One view of this is that the rat has 
adapted. If it is placed in the tub again 24 
hours later - this time for just five minutes 

it will float 75 per cent of the time. You 
could postulate this to be an indication of an 
intact memory of an adaptive response. 

" If however, its adrenal gland (which 
contains high concentrations of enkephalinl 
is removed it will float for only 25 per cent of 
the second five-minute session. It appears to 
have 'Iorqotte n' . 

" 'Memory' is restored , however, if the 
adrenalectomised animal is given an 
enkephalin-like substance called DAMME 
immediately after the first test ." 

These findings, which implicate 
enkephalins from the adrenal glands in 
learning, may be related to the common 
observation in humans that a little anxiety 
improves performance. 

As part of the on-going research , Cop
polov plans to spend six months at the Brain 
Metabolism Unit in Edinburgh to study the 
latest methods of hormonal analysis in psy
chiatric patients - an essential procedure in 
understanding the biological basis of mental 
illness. There is no metabolic ward in 
Melbourne where psychiatric patients are 
routinely monitored, he points out, 

The Monash research is supported by an 
NH and MRC grant. 
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Making 
better 
protective 
coatings 

HIGH temperature plasma spraying is 
widely used in industry for metallic and 
ceramic coating of metals. especially steel. 

The use of a coating allows superior 
surface properties to be achieved on a base 
material chosen for its bulk properties and 
perhaps lower cost. 

Coatings may be used for example to 
increase a material's resistance to wear or 
corrosion, or protect it against very high 
temperatures. 

A good example of the use of these 
coatings is in protecting the parts of a jet 
engine. Various engine components are 
sprayed with special alloys or other materials 
to protect them against erosion . corrosion or 
the high temperatures generated with in the 
engine. 

Considerable research effort is now 
concerned with the use of spec ial ceramic 
coatings which, it is hoped . w ill increase the 
temperature resistance of the turbine blades 
and so improve the jet engine 's fuel 
economy. 

Trial and error 

Although plasma spraying has been used 
for many years. its use has been based main
lyon trial and error experiments. 

Researchers in the Monash materials 
engineering department are now 
invest igat ing the scientific basis of the 
process and have made considerable 
progress in understanding why the coatings 
have the structure they have. and the way in 
which this structure influences the ir 
properties. 

Object of the research. wh ich is backed by 
grants from the ARGC. Australian Welding 
Research Association and CSIRO. is to find 
better ways of making protective coat ings 
and to improve existing ones. Other aspects 
of structural changes of materials produced 
by plasma treatment are also being stud ied. 

Associate Professor Reg McPherson. 
who is leading the Monash research. says 
electric arcs have been used extensively 
since the nineteenth century for high 
temperature processing of materials. An arc. 
he says. consists of a volume of ionised gas 
maintained at high temperature by passage 
of an electric current . 

The Monash team . in its research. is using 
a plasma . a very high temperature arc. with 
an effective temperature of up to 10,000 
degrees C. The plasma flame is made by 
blowing a gas through an arc in a special 
torch. 
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If a powder is injected into the plasma 
flame . the molten particles produced strike 
the material to be coated at high velocity. 
forming a thin coating. 

Using alum inium oxid e as a spray 
material , McPherson and his colleagues have 
unravelled the puzzle of why the coatings 
have the structure they have and why this 
structure influences the ir adhesive properties. 

"When you spray aluminium oxide on to a 
substrate you don 't get the crystal stru cture 
(sapphire) you expect: ' McPherson says. 
" You get another which is usually observed 
only in processes involving low temperature 
treatment of aluminium salts . 

"The aluminium oxide stru cture formed is 
metastable in the thermodynamic sense but 
stable in the practical sense. The metastable 
aluminium oxide coat ing will transform to the 
stable structure on heating to 1100 degrees 
C. with a volume change wh ich causes 
cracking ." 

Millions of 
tiny plates 

The Monash team has been able to explain 
why these peculiar structures form . 

The particles hit the substrate at very high 
velocity, McPherson says. and form millions 
of very th in plates about a micron or so thick. 
The little plates . which make up the coating. 
cool at an enormously fast rate - about one 
million degrees a second. The unusual 
structures form because of the cool ing 
conditions dur ing the crystall isation process. 

Structures such as this . he says, are a 
common feature of coatings and materials 
melted and resolidified in a stream to form 
spher ical particles. 

Using a technique called fracture 
mechan ics. the Monash researchers have 
explained also why a metal-ceramic 
composite coating adheres better than a 
ceramic coating alone . 

McPherson's group has been able to show 
that when you have a metal coating beneath 
a ceramic coat ing a crack will run between 
the interface and the ceramic. However. 
plastic deformation of the millions of little 
plates that make up the metal coating 
increases the energy needed to force the 
crack to propagate. The result is better 
adhesion. 
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Associate Pro fes sor Reg McPherso n ttett) 
operating plasma spherodisat ion apparatus . 
(Above) a scan ning electron micrograph of the 
surface of a sptr erodised zirco n partic le . taO 
microns in diamete r. formed as a result of 
plasma treatment of zircon . It shows spherulites 
of zirconium oxide in a sil ica glass matrix. 

Photo (lef t): Rtck Oromoto n. 

Results of the research have been 
presented at several international 
conferences on surface coatings. 

The Monash group. as part of , 
continuing research into ceramic coat ings. 
has arranged a research contract with 
CSIRO's Division of Material Science . which 
recently developed a tough zirconium oxide 
ceramic. 

The collaborative project will investigate 
the possibilities of preparing similar sorts of 
materials as coating s which could have 
appl ications in heat engines and other in
dustrial uses. 

Spherical droplets 

An other associated line of research is 
concerned with the processing of high 
melting point materials by passing them, in 
powder form . through a plasma. The particles 
melt to form spherical droplets each of which 
freezes rapidly. under isolated cond it ions. 
This leads to the formation of unusual 
stru ctures wh ich may have potential in
dustrial applications. 

A good example of this proces s conce, 
the mineral zircon (zirconium silicate}. the 
major source of the metal zirconium . 
Austral ia has the world's largest deposits of 
zircon. whi ch occurs in beach sands in NSW 
and Queensland. 

Plasma treatment of zircon results in the 
formation of particles which contain very fine 
crystals of zirconium oxide , in the form of 
spherulites, dispersed in glass as shown in 
the photograph on th is page. The zirconium 
oxide can be readily separated from the glass 
by treatment with caustic soda. 

The plasma dissociated zircon also has 
uses in the ceramic industry because 
reheating of the compacted powder allows 
the formation of zircon components with 
useful refractory properties. 

Work along similar lines is being carried 
out on other materials to determine whether 
plasma treatment will make subsequent 
processing to extract valuable metals easier. 
or to produce products which may have 
appli cations in the ceramic industry. 
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