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Monash bio ch emist s Dr Hele n Arthu r and Or 
Lawrie Au stin use a laser microdensitom eter 
10 analys e protein co mponents from muscufar 
dystroph y patients and controls. They believe 
the p rim ary defect in Ouchenne muscular . 
dystrop h y is a defec ti ve protein, Ap oprotem B, 
which normally takes up Vitam in E and 
tran sports i l to the tis sues. The di agram (rig ht) 
shows the transport palhway. 

Phot o. Rick Crompton . 

New lead in muscular
 
dystrophy research
 

MONASH biochemists have Identified 
what they believe could be the primary 
metabolic defect involved in the 
devastating wasting disease. Duchenne 
muscular dystrophy. 

The disease, which is inevitably fatal, 
affects only boys and is inherited as a sax
linked recessive trait. The incidence is about 
one case in 3000 to 4000 births. 

The Monash team, Dr Lawrie Austin. Dr 
Peter Jeffrey, Dr Helen Arthur and profes 
sional officer Michael de Niese have "strong 
circumstantial evidence" that the primary 
defect is a defactive plasma lipoprotein 
component. 

The prote in, known as Apoprotein B, nor
mally takes up Vitamin E and transports it to 

consequences, including a leakage of 
calcium . and this in turn can lead either to 
excessive muscle breakdown, or to an 
inefficient repair mechanism." 

Although the Monash findings have no 
immediate therapeutic application, Austin 
says. they could lead to improved methods of 
screening for carriers of the disease and. 
more importantly, to some way of controlling 
the disease by supplying the affected tissues 
with Vitamin E. 

Attempts were made some years ago, he 
says, to treat Duchenne muscular dystrophy 
patients w ith massive doses of Vitamin E,but 
the trials were unsuccessfu I. 

" If we are correct. the reason for the 
failure of Vitamin E treatment is obvious ," he 

says. "The Vitamin E could not be delivered 
to the muscle membranes because of the 
defective transport system." 

The Monash find ing was made during a 
study into the way in which membranes are 
maintained in a healthy state. 

Arthur was studying lipoprotein blood 
fractions from muscular dystrophy patients, 
carriers of the disease, and controls (people 
who neither had the disease, nor were car
riers of it) . The lipoprotein fractions have a 
distinctive colour which can be seen when 
they are separated by centrifugation from 
blood samples , The colour is due partly to 
substances celled carotenoids. and partly to 
Vitamin E, which the lipoproteins transport to 

the tissues. tissue membranes . 
If the transport system is defective. as ap

When examining the lipoprotein fractions 
pears to be the case in Duchenne mucular 

she noticed that the colour of one lipoprotein Pregnancy fromdystrophy, the muscle membranes are 
band (low density lipoprotein) was much less 

deprived of Vitamin E, wh ich is assantial for 
intense in Duchenne pat ients than in con

the ir proper functioning. frozen embryo trols. 
" If the membranes are not functioning 

The team developed a method of
properly ," Austin says, "there may be many 

measuring the colour intensity and found that A Monash led team at the Ep
in the Duchenne pat ients it was only a third worth Hospital and Queen Vic
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World first 
in foetal 
monitoring 

AN international team of medical 
researchers headed by Dr John Maloney, 
director of Monash University's Centre for 
Early Human Development at the Queen 
Victoria Medical Centre , has achieved a 
world first in foetal monitoring. 

Using a spec ially-designed radio transmit
ter surgically implanted in the foetus before 
birth. they have successfully followed the 
ent ire birth process of a lamb from foetal 
stage to birth. 

They were able to gather information on 
heartbeat and breathing patterns of the 
foetus from six weeks before birth. through 
labour, the actual b irth and into its new-born 
life as an infant lamb. 

Three lambs were involved in the research 
w hich took place at the Un ivers ity of Calgary. 
Canada, during a recent v isit the re by 
Ma loney as Her itage Visiting Professor. 

Collaborating w ith Maloney i n the 
research were Dr George Carson, of 
Calgary 's department of obstetrics and 
madical physio logy. Peter Hogan, of the 
Calgary cardiovascular research group. and 
Dr Jean Claude, of t he Stanford Un ivers ity 
Electronic Labo rato ries. 

The researchers bel ieve a better 
understanding of the events surrounding 
birth w ill enable scientists to establish early 
warning signals of bab ies in distress. 

About 4000 babies die in Australia in the 
first year of life . In Victoria. in 19B 1. BOO 
bab ies died in the period extending from the 
last four months of life in the womb into the 
first month of life. Furthermore. about BOOO 
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Dr John Maloney. ,(/nser; I ne min iature rad io fransm )tter. 

bab ies were born w ith ma jor or minor 
phys ical or intellectual hand icaps. 

In about 65 per cent of cases the cause of 
death is believed to be hypoxia (lack of 
oxygen). In some cases a ch ild suddenly 
stops breathing . or an apparently healthy 
infant is found dead in his cot w ith nothing to 
indicate the cause of death. This is usually 
refer red to as " Cot Death" . 

The causes of hypoxia, sudden stoppage 
of breath ing and " Cot Death " are unknown, 
as are many other causes of sudden death in 
infancy. 

Maloney hopes that w ith greater 
knowledge it w ill be possible to reduce both 
the number of infant deaths and the number 
of babies born with phys ical disabilities. 

Although the information obtained from 

Continued from Page tMuscular dystrophy 
The low density lipoprotein (LOL) fraction 

is one of the major carriers of Vitamin E. The 
key to its transport is a particular protein in 
the fract ion called Apoprote in B. 

Subsequent te sts of red blood cell 
membranes from Duchenne pat ients and 
control s (12 age -matched sub jects in each 
group ) showed that the Vitamin E content of 
t he muscu lar dystrophy pat ient membranes 
was significantly low er than in the controls. 

" It is ci rcumstanti al evidence:' Austin 
adm its . " But it is strong circumstantial 
evidence. 

" W e have studied the blood of eight 
cancer pat ients w ith muscle wastage. end i t 
appears normal. The muscle wastage seen in 
dystrophy pat ients does not appear to be a 
cause of the lowered levels of lipoprotein and 
Vitamin E. It seems to be the other way 
around. 

" But we need to look at other mus cle 
wastage diseases. including other less severe 
types of muscular dystrophy before we can 
be sure ." 
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Aust in says the Mo nash find ing. if corr ect. 
could lead to better methods of carr ier 
dete ct ion . Present methods are only about 
60 to 70 per cent effective . 

However . screen ing for c arr iers o f 
Duchenne muscular dys trophy is of limited 
value because of t he high incidence of 
mu tations. In about one th ird of cases of 
Duchen ne muscular dystrophy there is no 
family history of the d isease. It is the result of 
a mutation . 

Aust in bel ieves the best hope is in 
dev elop ing some wa y to supply the muscle 
membranes w ith Vitamin E. or some 
enalogue of the vitam in. 

" If we can do that: ' he says, "we may be 
able to alleviate the symptoms. and . perhaps. 
halt the progress of muscle degradetion." 

Results of the research have been 
publ ished in the journal . Biochemistry Inter
national. and further reports are in press . 

The resear ch is fu nded by anN H & M RC 
grant and the Victorian Muscular Dystrophy 
Assoc iat ion. 
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the Calgary research has yet to be completely 
analysed by co mp uter. the team reports 
some inter esti ng pre liminary f indings. 

It confi rmed that the foeta l lambs use the ir 
breathing muscles (alt hough the y st ill rece ive 
oxygen on ly via the mo ther 's placen ta ) at 
least 10 weeks before birt h. The way they 
use the se musc les varies as they grow olde r 
in the womb. Until very late in the gestat ion 
per iod they "breaths" fo r 20 m inutes. then 
stop for 20 m inutes. 

" Obviously: ' Ma loney says. " the baby 
lambs must be able to breathe continuously 
wh en they are born. How does th is come 
about? When do they gain this abil ity? These 
are questions no one has ever tackled 
before," 

Maloney's team also observed foetal bra in 
activity while breathing in the later gestation 
stage which resembles REM (rap id a' 
movement) sleep in man . a sleep stag" 
usually associated with dreaming . 

Heartbeat also yielded some intrigui ng 
clues. 

" One lamb wh ich had a breach -birth 
showed significant slowing down of the heart 
j ust before b irth , " Malo ney says . 
" Presumably we could detect that slowing 
even earl ier to giva us ample warning of the 
birth abno rma lity ." 

Ma lone y does not env isage the 
implantati on of radio transmitters in human 
foa tuses. but the Calgary research. ha says . is 
the first step in developing tachn iques to 
monitor the deve lopmant of bab ies in the 
womb. 

The tiny transm itters. which are capable of 
t ransm itt ing up to seven channels of 
informat ion, were implanted benaath the skin 
of the foetal lambs and connected to signals 
from the ir hearts and breathing muscles. The 
informat ion was decoded and permanently 
recorded on magnetic tape and paper fo r 
detailed analysis. 

The research on lambs will continue at the 
Queen Victoria unit. which w ill collate the 
data gathared in Me lbourne and at Calgary. 
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Tracking
 
a nation
 
onthe
 
move
 

AUSTRALIANS move house more 
often than one would think. And in most 
cases the change of residence is made 
within the city in which the person is living 
at the time of the move. 

A study by Monash geographer Dr Chris 
Maher of 10 Australian cities shows that 
w ithin the five-year period (1971·76) 
Ijetween 40 and 50 per cent of the 
.cpulation in most of the cities moved to 
another place of residence. 

The figure varied from a low of 37 per cent 
in Newcastle to a high of 57 per cent in 
Canberra . 

The two major c iti es. Sydney and 
Melbourne. both experienced turnover rates 
of around 43 per cent. Three-quarters of this 
populat ion change related to moves within 
the particular city. 

Maher's study. which is being preparad for 
the Australian Bureau of Statistics. is based 
on the 1976 Census , which, for the first time. 
made possible a study of intra-urban 
mobility. 

Among the questions asked in the Census 
ware place of residence one and five years 
previously. Those who indicated they had 
moved were assigned to an area of origin in 
either 1971 or 1975. and an area of 
destination in 1976. 

The data was tabulated accord ing to the 
Local Government Area . the bas ic 
dministrative unit within Australian cities. 

'- It thus describes flows within and 
between Local Government Areas in each 
major metropol itan aree in Australia, and is 
cross-tabulated in a detailed fashion by 
socio -aconomic and demographic 
characteristics of tha population. 

Maher's study shows that in the ana-year 
period (1 975-76) nearly 17 per cent of 
Melbourne's population changed residence. 
compared. say. to 20 per cent a year in the 
US end 10 per cent in the UK. 

Mahar points out that the one-year and 
five-year figures mask multiple moves. 

" It is obvious." he says, " that if a figure of 
around 17 per cent mobility is taken as yearly 
average and at the end of the five -year period 
fewer than 50 per cent of the population are 
in a different dwelling. some must be mov ing 
more than once . 

"These multiple moves are missed by a 
question relating to a specific base date 
rather than eliciting migretion histories. but 
such information is not available ." 

Contrary to popular belief. there is no 
evidence of a pronounced move back to the 
inner city. 

A relatively small proportion of the 
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Kilom etre s 

A popula ti on mo bil il y study by Monash geog raphe r Dr Cnns Mahe r !JIVes an overwhe lm ing 
impression of ou tward movem ent in Me lbo urne. The largest population flows tend to co ncen tra te 
in the n ortn- wes tern su b urbs . 

population, attracted perhaps by cheaper 
transport costs and inner-city life . is moving 
to the inner suburbs. But both the one-year 
and five -year figures give an " overw helm ing 
impression" of outward movement in 
Melbourne. Maher says. 

'There is no evidence 
of a pronounced move 

back to the city. ' 

The largest flows in Melbourne, he says. 
tend to concentrate in the north-western 
suburbs. where " consiaerable movement is 
recorded from the local Government Areas 
of Mel bou r ne. Footscr ay . Essendon . 
Brunswick and Coburg, out to Sunshine. 
Keilor and Broadmeadows. " 

In the eastern suburbs. the growing areas 
of Waverley and Springvale show up strong
ly. drawing population from Moorabbin, 
Oakleigh and Caulfield. in particular. 

Maher says a feature of the study is the 
way in which a number of areas show a net 
inflow from a region closer to the city. and a 
net outflow to another on the peripheral side . 
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For example. he points out that a 
significant number of moves have taken 
place in the south-eastern sector from St 
Kilda to both Caulffeld and Moorabbin. At the 
same time. Caulfield and Moorabbin are 
losing population outward to Waverley and 
Springvale. and these in turn ere supplying 
residents to the newest peripheral areas of 
Knox and Cranbourne. 

A similar pattern is observable to lhe north 
where population moving to the outer sub
urbs of Broadmeadows end Whittlesea from 
the m iddle ring of Preston. Coburg. and 
Northcote are being replaced by population 
from yet further in . suburbs such as 
Brunswick, Collingwood. Fitzroy end 
Melbourne. 

Maher's study suggests that the outward 
moving population is predominantly 
composed of families with children while the 
inward movers are young and most often 
single. 

Many of the people moving to the outer 
suburbs are doing so because of cheaper 
housing. But there are costs "in terms of 
isolation. fewer choices of job type and 
location. and a tack of essential social ser
vices ." 

Cont inued o verleat 
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Continued from Page 3 

Dr Chris Maher 

Maher believes that despite any slow 
down in suburban building activity or a trend 
away from larger families. an outward 
population movement will always remain 
important. "even in a steady state city." The 
trend has important implications for the 
provisions of amenities and essential social 
services . 

Another problem, which is occurring here 
as well as in other cities in Australia and 
overseas, is "gentrification" - a process 
where lower income, lesser skilled and/or 
educated residents are replaced or displaced 
by groups of a higher socio-economic status. 

This appears to be occurring in the 
Melbourne inner city areas of Collingwood, 
Fitzroy, Richmond and South Melbourne. 

, 'Gentrification ' appears 
to be occurring in some 

inner city erees.' 

In 1961, residents in white collar 
occupations made up 36 per cent of 
Melbourne's inner-city population, but by 
1976 this had increased to 46 per cent. 

"If the inner city market continues to 
become the preserve of the affluant seeking a 
cosmopolitan and varied environment: ' 
Maher says, "the groups who have 
traditionally used these areas - the recent 
immigrants, the unemployed. the welfare 
recipients, or even the unskilled workforce 
will be increasingly forced into the outer sub 
urbs. further from public transport. jobs, and 
support facilities. 

"The plight of these groups can only be 
understood in the context of the operation of 
the whole housing system and the dis
tributional effects which it entails." 

Maher's study. which will be published by 
the Australian Bureau of Statistics as a 
monograph. has already been published in 
part - as a chapter in the recently published 
book Social Process In the City, and as a 
paper in the U.S. journal Urban Geography. 
MONASH REVIEW 
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in drug research
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The powerful new pa in ·kllflng drug, bup renorptun e was di sco vered as a sequel to the 
mvestsqstson 01 a series o f potent analg es ic compounds, which later became Widely use d In 
veterin a~y medicine. Pictured ab ove IS an etepben t in th e Seretujett Game Reserve recove ruiq 
after bemg tranqUiIf /sed for faggmg b y one 01 the se drug s. tmecu on of an antagonis t res to res Ihe 
animal 10 normal within 30 secon ds. 

MONASH pharmecologists are 
collaborating with a British consultant 
anaesthetist, Dr, Keith Budd. In e study 
aimed at overcoming side effects of the 
powerful new pain-killing drug, 
buprenorphine which may restrict Its use 
in some patients. 

The drug, a compound with a morphine
like chemical structure, developed by the 
pharmaceutical firm Reckltt and Colman. is 
a potent. long-lasting analgasic which 
promises to revolutionise the treatment of 
severe pain . 

It can be self -administered sub-lingually 
(under the tongue!. and, unlike morphine and 
other morphine-type drugs. it is much less 
likely to produce physical dapendence and 
addiction . 

The use of buprenorphine by injection was 
authorised in the UK four years ago and for 
the past 18 months it has also been available 
in Australia on the non -narcotic schedule and 
approval of the sub-lingual form of the drug is 
at present being considered by the health 
authorities in Canberra, 

Budd, Director of Pain Relief Services at 
the Bradford Royal Inf irmary. who is at 
present visiting Monash. says numerous 
clinical studies in the UK have demonstrated 
buprenorphine 's affactiveness in the 
treatment of severe pain due to a variety of 
conditions including that occurring post 
operatively and in cancer. 

However. as with the narcotic-type drugs. 
it occasionally causes nausea and vomiting 
and may slow braathing In some pat ients. His 
own extensive trials. however, have shown 
that it can be safely used even with patients 
w ith chronic respiratory disease . 

Budd and Monash pharmacologists Dr , 
Jean Olley and Professor Alan Boura are 
conducting a series of animal studies in an 
attempt to overcome the nausea problem. 
They are developing a model in animals for 
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nausea with the aim of improving, with 
drugs, the clinical control of buprenorphine
induced nausea , The animal stud ies will be 
complemented by human investigations In 

the UK. 
Much of the early research {more than a 

decade ago) which led to the development of 
buprenorphine was actually done by Boura 
and Monash pharmacology laboratory 
manager, Ian Macfarlane who were then 
working in the laboratories of Reckitt and 
Colman in England , 

Buprenorphine was discovered as a sequel 
to the investigation by Boura and Macfarlane 
of the properties of a series of analgesic 
compounds of unprecedented potency, 
known as " M " compounds which had bee 
synthesised in the 1960's by Professor Ken
neth Bentley, then chief organic chemist at 
Reckitt and Colman's. It was Macfarlane who 
recognised buprenorphine's unusual 
characteristics in laboratory rats and 
published the first scientific paper on its 
affacts in animals. 

Several of these " M" compounds, soma of 
which are up to 10,000 times more potent 
than morphine. later became widely used as 
analgesics and tranquillisers in veterinary 
medi cine . particularly for game co nservat ion 
purposes, 

"Only a milligram of one . called etorphine. 
was needed to tranquillise and produce 
analgesia in a two tonne rhinoceros:' Boura 
says. " Because of the drug 's high potency, a 
small amount is only required which can be 
easily placed in the tip of a dart to be fired 
into the animal from a safe distance. When 
the animal is struck by the dart. it comes to a 
halt. Because it does not feal pain and is in a 
catatonic state, it can be safely tagged or 
operated upon if necessary." 

The "M" series also contained drugs 
which reversed the analges ic and catatonic 

Conlinued on Page 5 
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effects as well as those which induced these 
conditions . Injected with one of these 
antagonists. a tranquill ised animal returns to 
normal within 30 seconds. 

Boura and Macfarlane later found that 
unlike the narcotic pain killers , the "M" series 
drugs were also effective as analgesics in 
animals if given sub -lingually, 

Although of unprecendented potency, 
many of the drugs could not be used as 
analgesics for humans because of the side 
effects which were identified in animal 
experiments. The search therefore continued 
for a drug with at least the potency of 
morphine but without its addictive properties. 

The first clue that it might be possible to 
find a potent analgesic which did not lead to 
phys ical dependence and addiction came 
from the unexpected finding in the US by 
Louis Lasagna and Henry Beecher. that the 
opiate antagonist nalorphine had a powerful 
analgesic effect in patients. Nalorphine. being 
an antagonist. precipitates withdrawal symp
toms in morphine and heroin add icts and 
~h e re fo re cannot be abused but unfortunately 
i ts routine use as an analgesic was prohibited 
because it produces hallucinations and other 
undesirable side effects. 

" But with the fortu itous discovery of the 
analgesic properties of nalorphine the race 
was on for a compound that had this sort of 
action but which did not cause addiction." 
Boura says. 

Boura and his colleagues examined 
several hundred compounds in the " M" 
series. but the major problem was to develop 
a suitable test for such a drug using animals 
since the analgesic effect of nalorphine was 
not revealed by the conventional laboratory 
tests at that t ime 

Eventually a test was found . and it led to 
the d is co very by Macfarlane of 
buprenorphine and its later development as 
an analgesic by Reckitt and Colman. 

Bupren orphine is much more potent than 
rnorphine although less so than some of its 
" M " series relatives used in veterinary 
medlcine. Pain relief in patients with it lasts 
.onqer than with morphine and there is much 
less danger of physical dependance and 
overdosage when self-administered. It has 
also been foun d useful for treating heroin and 
morphine addicts. 

The " M " series of compounds may hold 
yet more surprises and possibly contains 
even better analgesic compounds. One 
interesting compound is M320, which is also 
being studied in the Monash pharmacology 
department. 

{ 
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Dr Kei th Budd (left) and Pro fessor Alan Bo ura. 
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Pregnancy success
 
with frozen embryo
 
A MONASH-LED team at the Epworth 

Hospital and Queen Victoria Medical 
Centre has achieved the first pregnancy 
from a frozen human embryo. 

The pregnancy. announced as the Monash 
Review went to press, is in its 14th week and 
indi cat ions are that the baby is progressing 
normally. 

The feat was achieved by Professor Carl 
Wood 's in vitro fertilisation group centred on 
Monash Uni versity 's department of 
Obstetrics and Gynaecology at the Queen 
Victoria Medi caI Centre and Epworth 
Hospital 

The principal research scientists involved 
in the frozen embryo program, Dr Alan 
Trounson and Ms Linda Mohr, have been 
working on the project for the past three 
years. 

Both the husband and w ife and their doc
tor have expressed the wish to remein 
anonymous for personal and ethical reasons , 

The couple. diagnosed infertile because 
both of the woman's tubes were blocked. had 
four eggs collected last year. Three were 
reimplanted two days after collection. The 
fourth embryo was frozen a few days after 
collect ion. 

The patient became pregnant to the init ial 
reimplantation but miscarried at eight weeks. 
At the couple's request, the frozen embryo 
was thawed four months after the original 
collection and implanted during one of the 
woman 's natural ovulatory cycles . 

The in vitro team has now thawed more 
than 20 embryos and re-implanted 13 . Ultra
sound tests have shown that the successful 
pregnancy is proceeding normally. 

In the freezing process . a solution 
containing the embryo is cooled from room 
temperature to minus 80 degrees C. then 
plunged into liquid nitrogen - taking it to 
minus 1.96 deg . C and suspending all 
metabolic processes. 
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Seaweeds' 
'scented' 
sex lite 

PHEROMONES - chemicals secreted 
by an organism as a means of 
communication between members of the 
same species - are well known In Insects. 
fishes and mammals. 

Female moths, for example, secrete B 

volatile sexual attractant which is detected 
by special receptors on the male's antennae. 

However. until fairly recently it was not 
known that some plants also have 
pheromones. 

Monash botanists, Dr Margaret Clayton 
and Dr Nell Hallam are studying the 
reproduct ive biology of several species of 
mar ine algae as part of thei r King Island 
" kelp" prog ram . 

With the help of West German colleagues 
Professor Dietar Mueller. of Konstanz . and 
Dr Guenter Gassman. of the Marine 
Inst itute, Heligoland. they are studying the 
pheromones of some Austra lian spec ies of 
brown algae. 

Clay ton , Mu ller and Gassmann hav e 
shown that the eggs of Hormosira 
(" Neptune' s neck lace"). a common brown 
alga found on the seashore . secrete a 
chem ical wh ich attracts the sperm to the 
egg. They were able to collect thousands of 
eggs from Horrnoslra, extract the chem ical 
they secrete and identify it . It is a relative ly 
simple hydroca rbon . 

The same chem ical compound is secreted 
by the eggs of the giant kelp Durvlllaes 
potatorum which is harvested on King Island 
for its algi nates , wh ich are used in the 
manufacture of foods, cosmetics, detergents, 
glues, paints, grouting and the like. 

Clayton says that. unlike higher plants. 
Hormoslra and Durvillaea reproduce in a 
way akin to animals. There are male and 
female plants in both species of algae which 
produce eggs of comparable size to the 
human ova and produce motile sperm . 

" It' s a bit odd that different species should 
secrete the same compound to att ract 
sperm: ' she says . " Thi s could cause 
confusion. 

" You can smell these chemical com 
pounds," she adds . "They have a pleasant 
sweetish odour. " 

One technique used to determine whether 
the hydrocarbon compound was a sperm 
attractant involved putt ing a drop let of 
pet roleum jelly containing the chemical into a 
sperm suspension. 

W ith Hormoslra the effect was dramatic. 
The sperm formed a dense halo around the 
droplet. 

Preliminary tests on Durvllla9a sperm , 
however, have not been as clear -cut. Further 
investigat ion w ill involve microphotography 
to count the number of sperms in the vic inity 
of inert droplets contain ing different 
concentrations of the compound . 

The sperm count should give a clear 
indicat ion of whether the chem ical 
MONASH REVIEW 

Monash botanists Dr Margarel Clayton and Dr 
Neil Hal/am de termine the sex 01 samples 01 
Ho rmo stre (" Neptune's Necklace "). a brow n 
alga fo und on th e seasho re. Hormosira repro 
du ces in a way ak in 10 an im als . Femate egg s 
secrete a ph ero mo ne wtucti ettrects the male 
sperm. (Right) sp erm of anoth er species of afga , 
Durvt tteee ootetorum swarm around an egg. 

compound is a sexual attractant also for Dur
villaea . 

In tandem with the pheromone research, 
Hallam and Clayton. w ith graduate students 
Anthony Cheshire and Wayne Rollev. are 
studying other important aspects of Durvll
laea 's reproduction and ecology. They are 
particularly interested in how the ferti lised 
egg (or zygote) of the alga attaches itself to 
the rock platform. 

" The wastage of fertil ised eggs must be 
colossal, " Hallam says. " Durvill aes only 
occupies about 10 metres of the rock plat
form at the low water mark. The fertilised 
eggs have to land, settle end atta ch 
them selves to the rock in the most turbulent 
zone of the shore line ." 

Histochemical work by the team suggests 
that the Durvlllaea zygote initi ally sticks to 
the rock with an adhesive of sulphated 
mucopolysaccharide produced at the outer 
membrane of the zygote w ith in two hou rs of 
fer til isation. 

"N eot un e's necklace" 
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" Complicated changes take place in the 
cytoplasm of the egg at fert il isation and the 
outer membrane becomes sti cky . Very soon. 
a f ibril lar matrix of the adhes ive is evident. 
the zygote lands . and firmly bonds to the rock 
surface," HalIam says. 

"W ithin 24 hours the dividing zygote 
produ ces a filament-like rhizoid (a root -Ilk: 
structure) wh ich also bonds to the rock by 
the same adhesive. Further cell divisions oc
cur so that by a fortnight the young Durvil 
laea sporeling looks like a mulberry of cells . 
and more rhizoids appear at the base. These 
later amalgamate into a d isc-like holdfast 
wh ich may be up to 20cm in diameter in a 
matu re (6· 7 year old) plant. 

Durvillaea is restricted to the Southern 
Hemisphere. There are three species. Durvil
laea potatorum, wh ich is restric ted to 
sout hern Au stra lian waters. Durvltla8a wil · 
lana found in New Zealand. and Durvlllaea 
antarctica. fou nd on the Antarct ic cont inent 
and associated islands. as well as the south 
island of New Zealand and the tip of South 
America. 

These kelps grow to a length of 12 metres 
or more and are specialists in surviving the 
r oughest and harshest of ocean 
environments. 

A report on the Hormosira pheromone 
research has been prepared for publi cation in 
the journal "Experlentla .' The Monash 
research is supported by grants from the 
ARGC and Department of Marine Sciences 
and Technology. 
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Ancient music found in law book 
binding 

IN 1935 and in 1938, on the eve of 
World War 2. fragments of a Medieval 
manuscript were found in the binding of 
two 16th Century law books in Italy. 

One of the books was in the State 
Arc hives at Lucca. the othe r in the Com 
mu nal Library in Perug ia. 

The parchm ent fragments, wh ich became 
kn own as the Mancin i Codex. we re 
discovered by Italian scho lars. Professor 
Augusto Mancini and Alfredo Bonaccorsi. 

It wa s not unt il after the War that it was 
reali sed that the fragme nts were part of the 
one manu script - a collecti on of 14th Cen
tury secular songs. composed by a range of 
composers including Bartollno da Pad ova, 
one of the most important musicians of the 
time 

The badly-damaged manuscript conta ins 
76 musical pieces. including a beautiful 
canon and more than 60 two- and three-part 
It alian and French love songs . 

The complete manuscript must have 
conta ined twi ce that number. accord ing to 
Monash musi colog ist Carol Williams, who 
has just completed a transcription of the 
manu script. 

Her three-volume study. wh ich has taken 
ei ght years to complete . in clud es a 
transcript ion of the music end text and an ,.r 

MUSIco logI s t Carol William s plays the Medieval m ins trel harp . rn oto: tuc« Cro mpton.analyt ical study of the composers and mus ic 
of the t ime . 

the sty le of Pstrarch . one of the most w hich took years to transcribe" , in the 
important li terary influences of the day. collection. Notation 

The mus ic IS not as soph isticated and The ballata and vlrelal were originally di f f icul ti es rhyt hmically complex as the French mus ic of dance songs . she says. but by the 14th Cen
the 14th Century. but , like Ita lian Opera, tury the y were probably no longer danced to, To transcribe the manus cript . she had to 
Italian 14th Century mus ic is beautiful, and had become stylised. become proficient in M iddle French, M iddle 
me lod ic. w ith long flowing lines. Most of the songs are about disappointed Italian and M iddle Latin , and had to grapple 

There are ballate, French rondeaux, love. but 11 or 12 in the collection are whatwi th the problems of m issing mus ic and text . 
French vlrelals, and a canon , " a lovely piece musicologists call " herald ic" songs. The:he vers if ication rules of the three languages 

lyrics of the songs speak of the herald ic sym'and the complexit ies of 14th Century musical 
bols of the " fami lies of power" about whomnotation, wh ich is quite unlike the mus ical 
they were wr itten. and in this case appear to notation used today, 
refer to one of the Visconti of Milan, "The notation used in the 14th Century is 

" The texts of these songs don't maketremendously difficult." she says. " You have 
much sense. unless you understand Cfleto understand the context before you can 
heraldic symbols: ' Williams says. " And they transcr ibe the music . The notes have no 
are a headache for translators because theabsolute value themselves, 
heraldic symbols of the period are poorly" In modern notation a minim is a min im
 
documented."
 wherever you have it. It is always going to be 

W ill iams says the Mancin i Codexworth two crotchets. and a crotchet is always 
manuscript is not as magn ificent as thegoing to be worth two quavers . no matter i:.~~~(~ I 

. : '\ ... famous 14th Century manuscript. the Squar where you put them. :-:. .r cialupi. wh ich is housed in the Florentine "This was not so in the 14th Century. The 
Library. absolute system only came into use in the 

The Squarc ialup i manuscript contains16th Centu ry. Before that it was all contex 
m iniatu re illumi nations. beautiful lettering tua l notation . 
and has what are presumed to be portraits of "In the 14th Centu ry. a minim might be 
the art ists on the t itle page of the fir st workworth two . three or mo re notes of the next 
of each. lowest value. 

The Manci ni Codex is a more wo rk-a-day " In transcribing you have to understand 11 !14 manuscript . designed for performance. It has the context and use your imagi nation. It 
graffit i in the marg ins and was obv iously not becomes even mo re diff icult when part of the 
highly regarded as a manuscript. Later it was text and notation is missing," 
used to support the spine and backs of the Wi lliams says the mus ic in the manuscript 
law books found in the Italian libraries. and is in the tradition of the Ital ian 14th Century 

madr igal , w ith very sophisticated verse. in Can tm ueo overleaf 
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The t eth Century menuscnot, th e Souerctetup i 
(prct ureo above) cont ains mi nia ture 
ittu mms uo ns , beau lilulle tt ertng and has what 
are presumed to be o ort reus of the erusts on 
the tit le page of the firs t work 01 each. 
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Peptide linkin appetite control?
 
MONASH researchers have made 

important progress In understanding a 
problem central to obesity - how the 
body regulates its food Intake. 

During the past decade, much interest has 
centred around the regulatory role of certain 
gastrointestinal peptidas . which. it is 
suspected. may act as satiety signals. 

The peptides. bombesin , pancreatic 
polypeptide and neurotensin have been 
impl icated, but most of the work has been 
done with cholecystokinin (CCK). 

Research at Monash and elsewhare has 
shown that both cholecystokinin and 
bombesin are widely distributed in the 
central nervous system and gastrointestinal 
tract of the rat. 

Dr Jack Hansky. of the Monash 
department of medicine, who is conducting 
the research at Prince Henry's Hospital with 
Dr Greg Willis and Associate Professor 
Groeme Smith. of the departmant of psy 
chological medicine , says many animal 
studies have now demonstrated that 
cholecystokinin can decrease food intake 
when it is adm in istered either peripherally or 
directly into the brain. But there is some 
disagreement whether it produces satiety by 
a central or peripheral mechanism when 
released during natural feeding. 

Large amounts
 
in the brain
 

" A lthough gut cholecystokinin has a 
physiological role in the control of such 
functions as gallbladder contraction and pan
creatic enzyme secretion:' he says. "it is not 
known whether cholecystokinin in the gut 
has a role in satiety. 

"The finding of lerge amounts of the 
peptide in the ret brain, particulerly the 
cerebral cortex. hypothalamus and midbrain. 
suggests that the central location must have 
some physiological significance . 

"We have shown that its relaase in the 
brain is not influenced by starvation or 

Continued from Page 1 

Music find 
fragments may have been used in other 
books. 

Williams, who performs with the Early 
Music group, Acord (a Monash-associated 
group). and plays the minstrel harp , the 
Gothic harp and the rebec (a three-stringed 
violinl. has already performed some of the 
music from the Mancini Codex . 

Last month. at the Early Music Festival. 
" EM U 'B3" , held at Monash and organised 
by the Eerly Mus ic Society. Will iams ' group 
performed " M usic for Dente" which predates 
the music in the Mancini Codex . 

The Mancini Codex music is polyphonic 
music. 50-called because it combines several 
simultaneous voice parts. 

The Dante music looks back to the 
troubadors. 
MONASH REVIEW 

dietary manipulation so its function remains 
unknown." 

The Monash team has done a number of 
studies to explore the role of CCK in short
term satiety and to determine if any 
relationship exists between the peptide and 
the dopam ine and noradrenal ine neuro
transmitter systems involved in the control of 
food intake. 

In one study , rats were used . Either saline 
or CCK. bombesin or gastrin in a dose of 100 
nanograms was injected bilaterally into 
various areas of the animal's brain. (A 
nanogram is one-thousand millionth part of a 
gram.) Food and fluid intake was later 
calculated at one -hour and four-hour inter
vals. 

To determine if there was any interplay 
between the neurotransmitter systems in the 
brain and peripheral injection of CCK, 6 
hydroxy dopamine was injected into the 
various sites to deplete the neuro 
transmitters. and the animals were then 
injected peripherally with 100 micrograms 
per kg of CCK or control saline. (A microgram 
is one millionth of a gram .) Food and fluid 
intake was again assessed at one-hour and 
four-hour intervals. 

Hansky says the results showed that 
injections of CCK. bombesin and gastrin 
produced changes in food and watar intake 
when injected into various brain areas, but 
the most sensitive area was that part of the 
brain known as the lateral hypothalamus. 

All thrae peptides produced a decrease in 
fluid intake but only CCK produced e 
sign ifica nt decrease in food intake. CCK, 
injected peripherally. also produced short
term satiety effe cts even when the brain 
areas were depleted of their dopamine and 
noradrenaline neurotransm itters. 

" These experiments have indicated that 
satiety can occur in response to centrally 
adm inistered CCK and that the lateral 
hypothalamus is one of the sites involved: ' 
Hansky says. 

"They indic ate also that sat iety can occur 
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(Lefl) Dr Jack Han sky, o f th e Mon ash 
dep artmen t of medicine at Prin ce Henry 's 
Hospital. who IS studYing the role of 
qestrointestio e! pe p tides in the requ tetion of 
fo od tn teke. 

Photo. Ric k Crompto n. 

with peripheral CCK administration desp ite 
cat echolamine (dopam ine and noradrenaline) 
depletion. 

" This suggests that satiety produ ced by 
cent ral peptide in jections works via a 
different mechanism from that produ ced by 
peripheral injections. " 

The studies at Prince Henry's Hospi tal are 
being ext ended to examine other brain areas. 
and it is planned to map the CCK sensitive 
area s of the rat brain. In addition, a CCK 
" blocker" will be used to see whether 
blo cking the effect of the peptide at its recep 
tor site in the brain influences satiety. 

Hansky says the rat model w ill be used to 
study ot her peptides such as pancreatic 
polypeptide, nsurotensm and vasoactive in 
testinal peptide . 

Human studies 

To complement the animal studies, the 
Monash team has studied the release of 
another peptide. pancreatic polypeptide (PP) 
in obese man . PP is released by a meal and is 
measured in blood by radioimmunoassay 
techniques. 

In the study . obese patients and age 
matched controls were fed a standard protein 
rich meal (steak and milk) and the PP level 
was measured over two hours. 

It was found that obese patients secreted 
significantly less PP than normals. 

The same study was then done on obese 
pat ients who had lost weight by diet. Their 
release of PP, it was found. was still 
defe ctive . 

Hansky says this preliminary stud 
indicates that PP may be a satiety factor and 
that perhaps an inherent (or acquired) defect 
in PP release is partly responsible for lack of 
satiety in obesity. 

The theory remains purely speculative . he 
warns. and many more patients will need to 
be studied before there can be conclusive 
results. 

'T here is little doubt that some peot ides in 
the gastrointestinal tract (and perhaps in the 
brainl influence sat iety ," he says. 

" W hether they playa key role or only act 
as 'fine tuners' is unknown as there are many 
factors other than peptides which influence 
food and fluid intake. 

" It is proposed to further these studies in 
animals and then in man. particularly in dis
orders such as obesity. anorexia and the 
weight loss of advanced cancer. 

" The future implications of these 
preliminary studies may well turn out to be 
qu ite exciting." 

The research is supported by an NH and 
MRC grant. 
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