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Or John Maloney (lef t), Dr Adrian Walker (cen tre) 
and Mr Malcofm Wilkinson discuss cardiac au/
put of a toetet lamb recorded by tiny radio 
transmitter implants (r ight) . 

Photo; Arthur Wills . 

NASA wi ll provide the research animals 
and also fac ilities and research assistants at 

the ir bio-medical research laboratories at 

NASA and Stanford University. Califor
nia. are supporting Monash University's 
Research Centre of Early Human Develop
ment in a study which could throw light on 
the causes of sudden death in infancy. 

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

In man y cases. they die of hypo xia (lack of 
oxygen). In some cases a child suddenly 
stops breathing . or an appa rently healthy in
fant IS found dead in his cot with nothing to 
indicate the cause of death. This is usually 
referred to as " Cot Death" . 

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

In an attempt to throw light on these 
problems. th e U.S.-Monash team will plant a 
tiny rad io transmitter beneath the skin of 
foetal lambs to monitor the development of 
brain. respiratory and cardiac functions in the 
foetus. particularly dur ing the vital periods 
just before and after birth. 
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Moffett Field in California. 
Nearby Stanford University will provide 

the t iny . highly-sophisticated radio-tele
metry packages which will be implanted in 
th e foetal lambs. 

Dr John Maloney. director of the Monash 
Centre of Early Human Development. will 
leave for Moffett Field in November with Dr 
Adrian Walker. senior research scientist at 
the Centre . and Mr Malcolm Wilkinson, a 
compute r exper t, to conduct the three-month 
pilot study. 

Maloney says NASA's immediate interest 
In the project is in the physiological problems 
arising from we ightlessness. 

"The most effectively weightless environ 
ment w e have on Earth is in the womb, in the 
amniotic fluid ," he says. " It is not completely 
weightless. but it's a micro-gravitational en
vironrnent. " 

NASA is particularly interested in the 
physiological changes that occur in the 
changeover from a prenatal (weightless) en
vir onment to the environment at birth when 
the newly-born rnfant is subjected for the first 
tim e to the force of gravity. 

The tiny radio transmitters, whi ch will be 
implanted beneath the skin of the foetus 
about two -thirds the wa y through gestation, 
Wilt beam information by rad io waves from 
the factus to an F.M. receiver linked to 
recording instruments and a computer. 

It will enable the team to follow pre-natal 
development and birth in much greater detail 
than at present possible. Present monitoring 
methods involve the use of implants linked to 
recording instruments by wires. The presence 
of th e wires increases the risk of infection 
and impedes the birth process . With the 
Stanford system there are no wires to cause 
problems. 

Maloney says that the Moffett Field ex
periments will lead to an examination of the 
foeta I responses to subtl e stresses before 
birth which, it is thought. affect the develop
ment of the lungs and heart and influence its 
post-natal act ivity. 

" W e w ill eventually conduct a series of ex
periments in which we will actually stop the 
t ransmission of nerve impulses in a major 
nerve to the diaphragm." he says. 

" This will make the lungs quiescent and . 
w e believe, will have quite an influence on 
the way it develops. 

"There is evid ence that if you reduce the 
lung 's prenatal breathing activity or cut if off 
completely, the lungs develop in a bizarre 
wa y. We WIll test that concept." 

Maloney hopes that the work will lead to a 
way of detecting well before birth any 
problems that might arise in the uterus, and. 
as researchers come to know more about 
foetal development. to methods of treatment 
and prev ention. 
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FORTY-FIVE per cent of all fatalities on 

rura l roads invo lve single vehicles. 
Statist ics show that nearly half of the se 

acc idents occur in the vic inity of bends . 
A research team in the Human Facto rs 

Group of the Monash psychology department. 
is conduct ing a series of experiments to iden
tify the reasons for the disproport ionate 
number of fatalities on rural roads at night. 

The research . which is being funded by a 
thre e-year grant of $54.000 from the 
Australian Road Research Board, is being 
done by Dr Tom Triggs. a senior lecturer in 
the department who is at present on study 
leave. and his research assistant. Mr Wal 
Harris , 

Tr iggs and Harris are looking pr imarily at 
w hat sort of visual mforrnation a dr iver needs 
to ant icipate and safely negotiate a bend at 
night. 

Random 
sample 

As a first step in the research. they con 
ducted a laboratory study in which a random 
sample of 30 motorists were shown a rang e 
of photographs of curves of various types on 
Victorian roads . 

The curves were of varying distances from 
the viewer, and the photographs. which were 
viewed through special equipment. were 
" stripped" of all vegetation or other land
marks which might influence the driver's 
response . 

All the viewer saw was the road . the 
curve . and road delineators such as post
mounted refle ctors on either side of the road . 
centre-lines and edge -lines. The delineators 
werevaried indifferent trials. 

Those tak ing part were asked to judge 
whether the road veered to the left or to the 
right Computer analysis of the ir responses 
and react ion times showed that wh ile post 
mounted reflectors enhanced judgment. the 

This driver, taking pan in night-time experiments on the effectiveness of 
various road aids such as post-mounted reflectors and edg e-lines. wea rs a 

sp ecial nettn et with opaque visor. II opens (left) each time he pushes a foot 

presence of edqe- Iines appeared to adversely 
affect it 

" W hen edge lines were added to centre
lines or were used in addition to posts. 
dr ivers gene rall y too k longe r to respond." 
Har ris says. " Obviously, edge -lines are im
portant If you are driving in a fog and can' t 
see where you are goi ng. but their eff ect 
seems to be negat ive on the open road in 
norma l condi t ions." 

The laboratory study has been repeated by 
hon our s student Brian Fildes unde r vary ing 
levels of illumination and varying degrees of 
defocussed vis ion to simulate var iations in 
visual acuity in the community. 

The subje cts wore special spectacles to 
defocus the image by controlled amounts 

The results of this experiment conf irmed 
those of the Irrst experiment. Harris says. 
"Drivers" with degraded vision were slower 
in their responses. but their performance was 
improved by th e presence of post-mounted 
refl ectors Edge-lines, on the other hand . 
produced little if any improvement In perfor
mance . 

The researchers have now taken the ex
periment from th e laboratory to the open 
road In conjunct ion with a rural shire counc il 
and the Country Roads Board . they are using 
a remote stretch of winding road in Gipps
land for night-time experiments. 

sw itch . Phol o ' Vladi mir Kohout . 

Und er supervision . the driver wears a 
special helmet with an opaqu e visor. which 
opens for half a second each time he pushes 
a foot sw itc h in the specially equipped 
research veh icle . 

" By recordmg how often and where the 
dnver needs to look at the road we are get ,I 
tmg a good ind icat ion of the sort of informa
non he is using," Harr is says. 

" It is too early yet to draw conclusions 
from the research , but even at this stage it IS 

obvious that w e will be able to clearly 
demonstrate the effectiveness of various 
delineation treatments." 

Reaction time 
Hams says it will probably be 18 months 

to two years before the research IS com
pleted. 

Triggs and Harris are also studying the 
" unalsrted" reaction time of drivers. T! '--' 
research is funded by the Department 0, 

Transp ort. 
Reaction time is important from the 

economic as w ell as safety point of View, 
Harris says If it can be shown that the un 
alerted react ion time is significantly less than 
the current standard value used for road 
design , it could mean " savings of millions of 
dollars in roadmaking costs." 

Post-mounted reflectors appear 10 help a driver judge whe ther the road 
is veering to tne Jefl or 10 the right. 

However, ttie addition of edge-lin es to the road ad versely affects jUdg
ment. Drivers generally take longer to respond. 
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New lead on high
 
blood pressure
 

MONASH physiologists have made a 
fundamental discovery that has important 
implications for the management of 
hypertension. 

Hypertension , or high blood pressure, as it 
is commonly ca lled, is a risk factor in cor
onary heart disease and a lead ing cause of 

stroke. 
Pharmacologists designing drugs to con

trol high blo od pressure usually assume that 
th e const rict ion of the fine arteries (the 
arterioles) which is the immediate cause of 
high blood pressure , is mediated by a 
"chem ica l m essenger " nora drenal ine, 
released by the sympathetic nervous system , 

iich bathes the whol e arteriole. 
The sympathetic nerv ous system is part of 

the autonomic nervous system which helps 
to regulate the internal organs. 

However . Dr David Hirst, a senior lec
turer in the dep artment of physiology. and Dr 
Tim Neild, a National Hea rt Foundation 
researc h fellow , have produced evidenc e that 
casts doubt on this assumption. Rather than 
acting on the whole arteriole surfa ce, the 
transmitter acts at specialised sites. 

They found in research on guinea pig tis
sue that no rad renaline does cause some 
smooth muscle cells in the arteriole wall to 
cont ract and the arter iole to tighten when the 
tissu e IS bathed in it. But it does not do so at 

~ th e site adjacent to the sympathetic nerve 
endings w her e the action should take place. 

" Studies by pharmacologists des ign ing 
drugs to control high blood pressure are 
based on th e argument that if you inject 
no radrenaline int o the circulato ry system you 
are doing, essentially. what the nerve does ," 
Hirst says. 

" In fact , it's not wh at the nerve does. 
" By adopting this approach you are con

sistent ly screening out drugs that could ef
fectively control high blood pressure." 
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Hir st. Neild and the third member of the 
tea m. Miss Cathie Broben. a technician 
supported by the National Heart Foundation , 
were faced with a difficult task in preparing 
material for the research. 

" No rmally. blood pressure is controlled by 
the amount of blood that the heart expels 
and the resist ance of the blood vessels: ' 
Hirst says. 

" W hat determines the resistance is the 
diameter of the fine arteries that distribute 
blo od to the organs. The smaller th e diameter 
th e greater the resistance. 

" The blood vessels that really matter in 
produ cmq changes in resistance are the 
arterioles which bran ch into still smaller ves
sels. the capi lla ries. 

" A rterio les are too sma ll to be seen with 
the unaided eye. The wall of an arteriole con
SIStS of only a single layer of endothelial cells. 
sheathed in a single layer of muscle cells," 

Arterioles are difficult to iso late because 
they are usually buried deep in complex tis
sue such as skeletal muscle. However, Hirst 
and hrs coll eagues were able to isolate and 
prepare a specimen of connective tissue from 
the int estine of the guinea pig which con
tained lots of art erioles with the nerve supply 
inta ct. 

The art erioles w ere so small that they 
could onl y be examined under a compound 
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PhYSIOlogist Dr DaVid t-urst and technician 
Cathie Broben examine arteriole respo ns e to 
stimulation of the sympathet ic nerves. Photo: 
Herve Alleaume. 

microscope with a magnification of 100 to 
600. The ir diam eter ranged from 100 
microns (a tenth of a millimetrel down to 20 
microns la fiftieth of a millimetre). 

" For the first time we had a preparation of 
hving arterioles that we could examine 
visually: ' Hirst says " A s far as I know it is 
th e only such preparation available " 

Wh en Hirst and Neild stimulated the sym
pathetic nerv es in the guinea pig t issue the 
outcome was as expected. The smooth mus
cle cel ls in the arter iole wall contracted and 
the arteriole tightened , increasing resistance 
to blood flow. 

However , when th e tissue was bathed in 
noradre naline, the " chemical messenger" 
releas ed by the sympathetic nerves . the 
arteriole tightened. but there was no as
sociated cont ract ion of the muscle cells . 

There was no "action potential " , the name 
given to the redu ction in voltage which 
produc es a nerve impulse and which also 
t riggers contraction in most contractile cells . 

" W e then made a fin e glass capillary that 
mimics a nerve and releases noradrenaline 
from a point source," he says. 

" Using this tube we found that certain 
areas along th e arteriole wall are very sen 
sitive to noradrenaline and produce effects 
exactly like those resulting from nerve 
st imulat ion. 

" Bu t mo st of the tissue did not respond in 
tha t way. There appears to be two lots of 
r ea ctive sites on the arteriole wall 
membrane. one which the nerves use. and 
one which responds to noradrenaline in
troduced artificially into the nervous system. 

..Pharmacological studies assume that 
noradrenaline introduced into the syst em has 
access to the same receptors as nerves. From 
our research. t hat does not appear to be so." 

Hirst believes that. rather than attempting 
to design drug s which inhibit the release of 
noradrenaline by nerves, pharmacologists 
should be atte m pti ng to develop anti
hypertensive drugs which act at the synapse 
of the nerve - the junction between nerve 
and muscle cell. 

A drug of this type might reduce the effec
tiv eness of whatever " Chemical messenger" 
transmits the neural message by acting on 
th e receptor to which the " chemical mes
senger" binds. 

The next step in the Monash program is to 
loenti fy compounds that act on these recap 
tors. 

"A number of compounds exist which are 
likely to work on the synaptic receptors: ' 
Hirst says. 

" That doesn 't mean they will be suitable: ' 
he says . " but th ey provide a start ing point for 
the synthesis of more specific compounds. " 

The research project is supported by the 
National Heart Foundation and an ARGC 
grant 

Hirst and Ne ild were specially invited to 
present their work at the Second Inter
national Congress on Micro-circulation, 
which w as held last month [Auqust) in San 
Diego, USA. 
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The end 
of the 
search 

Should an adopted person have the 
right to information about his natural 
parents and the right to seek them out7 

Or should the circumstances of the adop
tion remain confidential to protect all parties 
from the possible damage to family life that 
might result from contact with the " lost" 
parent? 

Research by Mr Cliff Picton. a senior lec
turer in the Monash department. of social 
work, and Mrs Mia Bieske. a research assis
tant. provides what Picton believes to be a 
strong case for repeal of the present legisla
tion, which prevents an adopted person from 
having access to information about his 
natural parents. 

Their research stems from dissatisfaction 
with the findings of the Statute Law Revision 
Committee which discussed the question last 
year and came down strongly in favour of 
only qualified access - at the discretion of a 
Judge in Chambers. 

The Committee rejected a submission that 
legislation be made retrospective, arguing 
that this would be a breach of faith . 

Refutes law 
report findings 

PIcton says the findings of the Monash 
research, which will be presented to the 
Attorney-General and the Minister for Com
munity Welfare Services, refute the argu
ments on which the Committee's findings 
were based . 

"The burden of the Committee's report 
seems to be that if you allow people to know 
the identity of their natural parents you will 
have a group of disturbed, maladjusted 
adoptees rampaging around the country. 
knocking on doors and possibly disrupting 
relationships that have been established for 
20 or 30 years:' he says. 

" Our research suggests that this argument 
is false . Our research conf irms the results of 
similar research in Scotland and the United 
States. which shows that where adults do 
obtain information about their origins. in the 
main they go about finding the parent in a 
very circumspect way, 

" They show obvious concern about 
possible repercussions for both the natural 
and adoptive parents. 

" Contact is usually made through an in
termediary and in a very careful way so that 
neither party exposes himself or herself to 
too great a risk of being disappointed or up
set by the initial encounter." 
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Socia l worker CMf Picton and research assistant Mrs Mia Bieske discuss the Statute Law Revision 
Committee's report on the righrs of adopted people to information about their natural parents. Their 
research refutes the committee 's findings. Photo: He rve AI/eaume. 

The Monash research involves 70 
members of Jig Saw , an association of adults 
adopted in childhood, adoptive parents and 
natural parents. Jig Saw was formed to lobby 
for the repeal of the present restrictive 
legislation. 

Picton and Bieske have so far interviewed 
about 30 Jig Saw members and have found 
between 15 and 20 who have already 
located one or both natural parents. 

Although the research is still at an early 
stage . Picton says, the trend is clea r. Where 
contact has been made , in most cases it has 
been of benefit to all parties. 

" W e have some quite remarkable 
almost fairy tale - accounts of how adopted 
people have found their natural mothers," he 
says. 

" In some cases they have also found an 
extended family of grandparents, aunts, 
uncles and cousins . who have been 
remarkably welcoming of this ' lost' relative. " 

Picton predicts that the research. when it 
is completed. will show that there is a very 
large number of adopted people who 
desperately need to know who they are. He 
cites as an example the case of one man he 
interviewed who didn 't even know the 
nationality of his natural parents. 

" He suffers from a prolonged identity ' 
crisis, which can only be resolved if he gets to 
know something about his origins:' Picton 
says. 

The man's case demonstrates the un
fairness of the Statute law Revision Commit
tee 's rejection of the principle of retrospec
tive legislation, he says. If the legislation is 
not made retrospective it prevents adults 
whose adoptions were made 20 or 30 years 

4 

ago from having access to birth records. 
Despite the legal restrictions . many 

adopted adults are able , by a variety of 
means, to trace their natural parents. They 
use old newspaper records, the personal 
columns of newspapers and a variety of other 
public sources. 

Just as many adopted people have a 
desperate need to know about their origins, 
Picton says. there appear to be many 
mothers who relinquished the ir child fo 
adoption - often unwillingly because 
economic or social pressures - who later 
have a real need to see him again. or at least 
know something about him. 

Secrecy 

Traditionally, adoption has been shrouded 
.in secrecy. he says. Twenty or 30 years ago 
Illegitimacy was regarded by society as a 
stigma and adoption workers gave 
guarantees of confidentiality which ex
perience has shown cannot be kept. 

Many mothers who gave their child up for 
adoption in these circumstances have suf
fe red greatly ove r th e years, part icuIarly on 
the anniversary of the child's birth. 

"The whole notion of adoption as simply a 
legal process ending in an adoption order is 
now under attack." he says. 

" Research in recent years has shown that 
you can 't turn people's emotions off like a tap 
simply by invoking a legal process. 

" If a mother bears a child and has to give 
It up, the likelihood is that she will continue 

Continued on Page 5 
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Continued from Page 4 

to feel for it for many years, possibly for ever. Mice aid tests on 
"The extent of her depression will depend 

on how well she has come to terms with her 
feelings . 

" I interviewed one woman for three hours. 
For two of those hours she cried uncontrol
lably" 

Picton says it is clear from the research so 
far that contact between the natural mother 
and the adopted child is not a threat to either 
the adoptive family or the natural mother's 
family. 

In some cases, the adoptive parents have 
actually helped the son or daughter find the 
natural mother, and the natural mother has 
told her own family that she has had a child 
adopted. 

One th ing that the research has thrown 
up. Picton says, is the need for are-appraisal 
of the nature of adoptive parenthood. 

.........Other parents
 

" No matter how hard you try you cannot 
make adoption just like biological 
parenthood." he says, " You cannot. to quote 
the old Roman law on adoption. imitate 
nature . 

"There are always two other shadowy 
parents somewhere in the background. 

"W e know now that it's perfectly normal 
for an adopted child to want to know about 
that other set of parents. That makes it very 
difficult for an adoptive family to function in 
the same way as a biological family ." 

Some of the problems that arise in adop
tion . he bel ieves. may be due to this fact 
that too many expectations are placed on the 
adoptive family ; they have to bear too many 
unreal istic burdens. 

They are not " super-people" . They are just 
ordinary people with the problems and limita
•ions of ordinary people. 

Complexity 

Picton says there is now abu ndant 
eviden ce that. because of the complexity of 
the human relationships involved in adoption . 
adoptive agencies need to keep in touch with 
families for many years to offer help and 
guidance whenever needed , 

As well as interviewing as many Jig Saw 
people as possible. Picton and Bieske hope to 
interview some of the newly found parents. 

" One family group we 've come across is 
likely to provide a unique case history in 
adoption." Picton says. 

The adoptive mother in this group helped' 
her adopted son find his natural mother. Both 
women now correspond and have become 
close friends . The adopted son has also found 
his natural father. 

"W e hope to interview all members of this 
group," Picton says. " If we can. I think it will 
provide us with some very useful guidelines 
on the practice of adoption in this important 
area of access to information and what 
changes we need to make in our thinking." 

cancer 
drugs 

RESEARCHERS in the anatomy depart
ment are using a drug testing system 
which they believe could improve the 
treatment of cancer. 

Several powerful drugs are at present in 
use In cancer treatment. but all are highly 
toxic and have to be used with caution. 

Apart from clinical experience. doctors 
have no guide as to which of these drugs. if 
any. is most suitable in a part icular case. 

The Monash research, which is being done 
by Dr Peter Tutton and Dr David Barkla. 
senior lecturers in anatomy, involves the 
grafting of human bowel cancer tissue into 
immuno-suppressed mice. and should 
provide doctors with an effective drug testing 
system . 

The system wa s used in earlier research by 
Tutton on the effect of hormones - the 
body's " chemical messengers" - on the 
proliferation of cancer cells. 

Tutton and Barkla suppressed the immune 
system s of their mice by removing the 
thymus gland . a gland at the base of the 
neck. where the lymphocytes. white blood 
cells which attack foreign tissue . mature and 
apparently develop their protective proper
ties. The mi ce were also irradiated to achieve 
further immunosuppression, 

Transplant 

Human bowel cancer tissue was then 
transplanted into the mice . 

Treatment with certain hormones or their 
antagonists (substances which block their ef 
fect) showed that in some cases growth of 
the transplanted bowel cancer could be tem 
porarily suppressed , 

Treatment With the hormone. adrenaline. 
suppressed growth of the cancer for two 
days, after which it resumed at a rate similar 
to untreated animals. Additional treatment 
with the drug aminophylline (an agent used 
in the treatment of severe asthma) was found 
to prolong the action of adrenaline. 

When the animals were treated with a 
drug which blocks the effect of adrenaline. 
the rate of tumour growth increased. 

The hormones serotonin and histamine 
had no apparent effect on tumour growth, 
but treatment with drugs which blocked their 
effect did . These drugs . the anti-serotonin 
drug BW501 C and the anti-histamine drug 
Cimetidine. each caused short-term suppres
sion of tumour growth. 

"One of the things we have to investigate 
next is the mechanism by which the effect of 
these drugs is altered with time: ' Tutton 
says. 

Dr Peter Tutton measures the size of a human 
Dowel cancer tumour whi ch he has soccesstutlv 
grafted into the mouse. 

Photo: Herve Alleaume. 

Tutton and Barkla found that drugs such 
as Cimetidine which slowed down the 
growth of tumours also appeared to convert 
some cancer cells into normal cells. 

" Normal cells in bowel tissue basically 
have to secrete mucus and absorb water," 
Tutton says. 

"They have a structure to do that. whereas 
cancer cells tend to have a structure directed 
towards producing more cells , 

"W e have some preliminary evidence that 
with certain treatments we are able to make 
them at least look more like normal bowel 
tissue cells . 

" Because they are not on the surface it's 
hard to say whether they are capable of 
behaving like normal cells. but they certainly 
look like celts that are able to secrete mucus 
and absorb water." 

Although the suppression of tumour 
growth by treatment With adrenaline and 
anti-serotonin and ant i-histamine drugs has 
been short-lived and has no immediate 
clinical application. the system itself could be 
useful for the testi ng of anti -cancer drugs , 
Tutton believes. 

Cancer cells from a patient could be 
transplanted into the immuno-suppressed 
mice and a battery of drugs applied to see 
which is the most effective in destroying the 
transplanted cancer tissue . 

Tutton and Barkla are already using their 
immune deprived mice to test the effec
tiveness of three anti -cancer drugs , 5
fluorouracil . Methotrextate and methyl CGNU 
in the treatment of human bowel cancer . 

The work is being done in conjunction 
with a pathologist at a nearby hospital. 

" Because these drugs are so toxic and 
their side-effects are so unpleasant. it is irn-' 
portent that they are tested first:' Tutton 

says, Continued overleaf 
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A fatal
 
climate
 

• swmq 
DURING the Mesozoic Era, 65 million to 
225 million years ago. when the dinosaurs 
pounded the Earth and the first mammals 
and birds made their appearance , the 
Earth was much warmer and drier than it 
is today. 

Accord ing to various estimates, the mean 
global temperature was 10 degrees to 15 
degrees C warmer than it is today. 

Does this reflect an increase in output of 
heat from the sun? Or are there other ex
planations? 

The warmest part of the Mesozoic Era was 
the Cretaceous period when tropica l and sub
tropical condi ti ons extended to at least 45 
degrees N latitude and, poss ibly because of 
uniqu e ocean current patterns, to 70 degrees 
S. Beyond this zone climates were warm to 
cool-temperate. and there were no Polar ice 
caps. 

Throughout the Mesozoic the cont inents 
of the globe were clustered together in a 
single great land mass - the ancient conti
nent of Pangaea - wh ich stretched almost 
from Pole to Pole. 

The end of the Mesozoic was heralded by 
a sharp though brief cold snap. a temperature 
fall of 3-5 degrees C. which was followed in 
less than five mill ion years by wholesale ex
t inct ions of both mar ine and terrestrial 
organisms. 

By the beglOning of the Paleocene epoch , 
about 60 million years ago, temperatures had 

Cancer drugs
 
" There is no point in giv ing a patient a tox 

ic drug if it makes him sick and it w ill not kill 
th e cancer." 

Tutton says there is no theoretical reason 
why the " mouse model" could not be 
developed into a practical test ing system. 

There are problems, he says. The work is 
labour intensive and the animals, because 
they are immune deficient and therefore 
susceptible to disease, have to be specially 
cared for. 

Irradiation of the mice is essential. he says 
and that at present has to be done at the 
Peter MacCallum Hospital. The work could 
be speeded up If the team had its own X-ray 
machine , but that would cost about $55.000. 

Tutton says an approach has been made 
to several research funding organisat ions , in
clud ing the Anti-Cancer Council of Victoria 
which is funding the present work, for help in 
meeting the cost of such a machine. 

As part of their broad cancer research 
program, Tutton and Sarkla hope to experi
ment with the transplanting of stomach and 
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Dr Larry Frakes exam ines rocks deposi ted by 
gtaciers 250 to 300 million years ago . (Righi) 
Pangaea - the con tinents in Mesozo ic times. 

Photo : Her ve AI/eau me. 

risen aga in by an amount equal to half of the 
cata strophic fall , and the Age of Mammals 
had begun. 

What caused these fluctuations in climate 
that led to extinction of many species at the 
end of the Mesozoic? What relevance has It 
to . modern -da y predictions of climate 
change? 

Or Larry Frakes , a reader in the earth 
sciences department, po ints out in his book 
Climates throughout Geological Time, 
which has just been published by the Elsevier 
Scientific Publ ish ing Company. that a global 
temperature drop of the magn itude that oc
curred at the end of the Mesozoic Era, while 
not drastic when compared with other 
temperature changes in the Earth's history, 

Continued from Page5 

lung cancer cells, as well as bowel cancer 
cells, into their mice. 

They are also extending the ir work on the 
effect of the " amine hormones", such as 
histamine and serotonin. on cancer growth. 
to the effect of certain hormone-like sub
stances in the cells called cyclic nucleotides. 

These cyclic nucleotides. cyclic AM P and 
cyclic GMP, relay "messages" from hormones 
at the cell surface to sites within the cell. 

Tutton and Barkla are also investigating a 
disturbing finding of recent years - that 
even though a drug appears to have 
destroyed a tumour, some cancer cells sur
vive and prol iferate after treatment much 
more rapidly than before. 

" I think th is phenomenon, called 
' repopulat ion of the tumour' is go ing to be 
one of the really Important issues in cancer 
research. " Tulton says. 

He believes it may be possible to prevent 
this acceleration by the use of special 
hormone-blocking drugs in addition to nor
mal chemotherapy. 

6 

w ould be enough, if i t occurred today , to 
usher In another Ice Age 

Frakes's book deciphers the thermal 
history of the Earth through comparisons 
With its present state , and trace s the evolu
tion of the Earth 's climate on a world scale . 

He bases his interpretat ions on global 
reconstruct ions from rock magnetism and 
sea-floor spread ing data, and on sediments, 
biological and chem ical indicators of climate 
and th e vast amount of new information 
yielded by the U.S. Deep Sea Dr ill ing Project. 

He draws on information from the Deep 
Sea Drilling Project in h is det ailed 
reconstruction of the catastrophic climate 
changes of the Mesozoic. 

Pangaea 
Frakes says the high temperatures which 

were a feature of the Earth during Mesozoic 
times have been establ ished beyond doubt 
by oxygen isotope methods and a wealth of 
othe r information. 

Temperatures are approximate only, he 
says, and the Earth may not have been as 
warm then as some researchers believe. But 
isotope information and rock and fossil dis
tributions clearly indi cate warmer climates 
than present-day ones. 

Frakes believes the cause of this warming 
was terrestrial. The distribution of land and 
sea In MeSOZOIc times. he says, was enou 
to explain the high temperatures. 

The contments were then clustered 
together in a single great landmass, called 
Pangaea, which stretched almost from Pole 
to Pole, w ith a narrow po rt ion occupying low 
lat itudes. 

"The equatorial Pacif ic thus was much 
broader, nearly tw ice as broad as now. and a 
larger proportion of solar radiation was 
retained in the oceans due to the low reflec
tivity of seawater," he says. 

Also . because of the configuration of the 
cont inents. " polew ard heat transport by the 
oceans was more efficient than now." 

The ro le that cl imate played in the 
wholesale extinction of mar ine and terrestrial 
species that followed the " cold snap" at the 
end of the Mesozoic Era is still unresolved. 
Frakes says. But enough information is now 
available to restrict the number of plausible 
schemes. 

While the temperature change was not 
drastic In comparison with both earlier and 
later changes. he says, i.t took place after a 
very long interval of adaptation by organisms 
to optimum conditions. 

Continued on Page 7 
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Probing
 
the puzzle
 
of pain
 

i RESEARCHERS in the Monash phar

macology department are attempting to 

ft 
,/

unravel the mystery of pain. 
It is known from research in recent years
 

that the body has it s own opiates, substances
 
called endorphins and enkephalins, which ap

pear to be released under stress and which
 
dull pain in much the same way that
 
morphine and other narcotics do, /
 

These endorphins and enkephalins may be
 
invol ved in the well -documented
 
phenomenon of "battlefield analgesia" - a
 
-,ondit ion in which a person wounded under
 

\,.-_ :m siderable stress can suffer severe injuries
 
and not be aware of them until hours later.
 

These " internal" opiates bind to specific
 
receptor sites in nerve cells in the brain and
 
appear to act by inhibiting the release of
 
neurotransmitters, chemicals which transmit
 
message s from one nerve cell to another.
 Research assistant Jennifer Starr and honours student Stephen Newton 

count the number of " writhes " in morphine-treated mice . The erect tail 
is a /ypical response in a mouse given morphine, 

Photo: HerveAlleaume. 
Analgesic 

A puzzlinq feature of the pain stor y is that 
morphine, which is a powerful analgesic, ap
pears to share the same receptor sites as the 
enk eph alins. yet has quite a different 
chemi cal structure , The narcotic antagonists, 
drugs that block th e effects of morphine, also 
block the endorphins and enkephalins. 

Research in the Monash pharmacology 
department by Associate Professor Geof
frey Bentley shows that the puzzle does not 
end there. 

Clirnate change 
These organisms, for the most part, 

probably possessed narrow temperature 
tolerances. 

Changes in the amount of solar radiation 
reaching the Earth may have been responsi
ble for the " Big Freeze" of late Precambrian 
limes more than 600 million years ago when 
mu ch of the Earth was covered. at various 
times. by ice. The late Precambrian glacia
lions. unique In the Earth's history, lasted 
some 300 to 400 million years 

Thousands of square kilometres of Central 
Australia , from the Kimberleys to the 
southern coast, w ere under ice during the 
late Precambrian. Much of this enormous 
region then lay in subtropical to tropical 
latitudes. 

Neither inceased vol canic dust in the at
mosphere nor decreased atmospheric carbon 
dio xide are likely causes, Frakes says. 

" If glaciation at this time was truly global 
(and thrs seems doubtful because , surpri sing
ly, true polar glaciations seem to be lacking 

Until now, all the evidence has suggested 
that morphine acts exclusively within the 
central nervous system 

Bentley, however, has found in research 
on mi ce that morphine also appears to act on 
the sensory nerve endings, perhaps by damp 
Ing down the generation of pain signals 
bef ore they. sta rt thei r journey along the sen
sory nerves to the co rt ex in the brain, where 
they are perceived as pain , 

In addition, he has found that a number of 
other drugs, which pharmacologists call 

Continued Irom Page 6 

then). the cause was probably extrater 
restrial and derived either from a decrease in 
solar radiation or a change in the tilt of the 
Earth in its orbit," he says. 

Frakes says retention of heat energy on 
the Earth has varied through time and has 
giv en rise to much, but not all , of the 
variability in climates, 

Assuming that there is no increase or 
decrease in sola r radiation th en the amount 
of heat retained by the oceans and the at· 
mo sphere depends primarily on global albedo 
(the vary ing extent to which the sun's energy 
IS reflected by land , sea, ice and vegetation). 
on the distribution of land and seas, and pos
sib lv, on the mean elevation of land. 

The recent discovery that l a t e 
Precambrian glaciations took place largely in 
low latitudes. he says, challenges the dogma 
of long-term constant emission from the sun, 
Solar radiation may have vaned over t ime. 

It also raises the possibility that the tilt of 
the Earth's axis may have varied at different 
times in the Earth 's geological history. 

alpha aqonists. ar e just as potent as 
morphine in produ cing analgesia, and may 
act on the same receptors as morphine and 
the enkephaJins . 

These alpha agonists include the 
neurotransmitter noradrenaline. This sug
gests that noradrenaline or the related 
adrenaline may be involved in the 
phenomenon of " batt lefield analgesia." 

Stress 
" W e know that under stress there is a lot 

of adrenaline and noradrenaline released 
from the adrenal medulla:' Bentley says, " It 
c irculates in the blood and helps the 
organism deal with stress. 

" It seems to me that if the blood levels of 
these substances are raised it may have the 
effect of damping down the generation of 
pain impulses. " 

Bentley's research , which is partly sup
ported by a National Health and Medical 
Research Cou ncil grant, Involves nerve 
endings in the peritoneum of the mouse, In 
his experiments, the mouse is not subjected 
to pain In the normal sense of the word. 

A mildly irritant substance, a dilute solu
t ion of acetic acid is injected into the animal's 
abdominal cavity . The substance causes the 
abdominal wall to constrict at intervals and 
produces a c haracter istr c " w r it h ing" 
response. 

Apart from this , the mice behave quite 
normally, and do not appear to be distressed. 

The number of writhes which occur in a 
one- or two-minute period IS recorded. 
Mi crogram dose s of analgesic drugs , such as 
morphine injected directly into the abdominal 
cavity can block the " w rithing" response. 

Continued overleaf 
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Morphine acts on sensory nerve endings
 
"The effective doses are so small that 

there is no possibil ity that they cou Id block a 
stimulus that was causing real pain ," Bentley 
says. 

"The minute doses needed to block the 
writhing is one reason why I'm convinced 
that the morphine is acting at the sensory 
nerve and not on the brain," he says. " By the 
time it got to the brain it would be even more 
diluted. Also it acts within seconds of the in
jection." 

At this stage . Bentley is doubtful that 
there will be any immediate practical applica
tion for the research. 

The main difficulty. he says. is that for the 
drugs to act by means of this mechanism, 
they must be injected directly into the painful 
region. Also, it is not known how effective 
these low doses would be against real pain . 

" Probably, larger doses would be neces 
sary." he says. "Then one might run into un-

Monash 
Centre to 
study key 
•Issues 

MONASH University has established a 
Centra of Policy Studies in the Faculty of 
Economics and Politics to study key 
political and economic issues facing 
Australia . 

Director of the new centre is Dr Michael 
Porter, who resigned as Professor of 
Economics at Monash last month to take up 
the post. 

Porter, who took his Ph.D. at Stanford 
University. has worked as an economist with 
the International Monetary Fund and has 
been a consultant with the Reserve Bank of 
Australia and the Federal Reserve Board in 
Washington D.C. For the past year he has 
been Irving Fisher Visiting Professor at Yale. 

Porter says the Centre will have only a 
small staff, which will act as a nucleus It will 
draw most of its resources from the "con
siderable expertise available both inside and 
outside the University." 

The Centre will focus on key policy issues 
such as energy, tax reform and Australia 's 
response to " various international economic 
and political disturbances." 

Government regulatory practices will also 
come under scrutiny as will instances of al
leged market failure. 

" Sort ing out the proper role of markets 
and governments in our economy w ill be an 
important feature of our work," he says. 

wanted 'side-effects'. For example. many of 
the alpha agonists cause blood pressure to 
increase, and morphine is well known to 
cause tolerance and dependence. 

Receptors 
" How ever. if it could be shown that 

morphine is useful in man following local ap
plication. it is likely that it would cause less 
dependence.' 

Bentley says the main value of the work is 
in providing another way of studying the 
morphine receptors. The more we know 
about the se structures. the better chance 
there will be to design more specific 
analgesics. 

At present Bentley and honours student 
Stephen Newton and research assrsrant 
Jennifer Starr are attempting to compare 
the properties of the " new " morphine recap-

Dr Michael Por ter. direcror of the Monash Cen
tre of Policy Studies ft will focus on such key 
issues as energy and lax reform. 

" The Centre is to be self -supporting with in 
a short space of time." he says. " and it will be 
looking for support from the private sector, 
foundations. governments and agencies. We 
look forward to using this support for the 
provision of a regular series of reports, con
ferences and seminars on key aspects of the 
pohcv debate in Australia." 

Porter says it is not intended that the 
Centre should become "a huge econometric 
forecasting exercise " 

" W e will be developing signifi cant data 
base capabilities. and making full use of 
econometric techniques when necessary," he 
says 

" How ever, our first priority is to present a 

tor with those of the conventional receptors 
in the brain . 

They have shown that the alpha agonist 
oxymetazoline. which is a potent analgesic in 
this test . rapidly causes tolerance to its own 
analqesrc action and also produces a cross
tolerance to morphine. Oddly. however, 
morphine does not cause cross-tolerance to 
oxymetazoline . 

Newton has recently produced evidence 
suggesting that, after treatment WIth oxy 
metazol ine . the morphine receptor changes 
its configuration Its affinity for the narcotic 
antagonist drug naloxone, which blo cks the 
action of morphine. is almost abolished. 

Although the research appears to be 
esoteric. there is some possibility. Bentley 
believes. that i t may ultimately throw light on 
the mechanisms underlying the developrnen . 
of tolerance to drugs . It may also help in un
derstanding how morphine acts 

clear perspective on the capabilities and 
limitations of governments and markets as a 
means for solving soc ial and economic 
problems 

"One issue likely to be analysed in the im
mediate future is Australian policy towards 
energ y resources. The role of taxation , incen
tives and allocation formulae laid down by 
government will come under close scrutiny." 

Taxation 

Porter says a detailed analysis of alter
native tax systems is also proposed , 

"Taxat ion is clearly a field in which there is 
great scope for reform," he says 

The Campbell Committee. which is inquir
ing into the Australian financial system. h 
commissioned Porter to conduct a study 0 , . 

alternative techniques of monetary manage
ment. One issue here concerns the virtue. or 
otherwise. of the Reserve Bank adhering to 
relatively rigid rates of monetary growth. 

Porter hopes that. with the ard of the new 
computer facilities at Monash, the Centre will 
be able to build up excellent information 
systems and report-writing capabilities which 
will enable it to "get into problems and 
provide reports rather more speedily than has 
been the case in the past:' 

New editor 
Thrs issue of Monash Review in

troduces a new editor. He is Frank 
Campbell . for 10 years science writer for 
The Herald, Melbourne, and widely 
respected as one of the foremost com
mentators In his field today. Campbell 
can be contacted in the Information Of 
free. M onash University, Clayton, Vic . 
3168 (phone 541 0811 , ext . 30871. 
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