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Cantrall ing anxiety without drugs
 

In a serie s o f s tudies at Prince Henry 's Hosp ital, Dr John Tiller (above) has found that 
biofeedback techn iques are an effec tive way of controll ing chronic anxie ty. Ju st as effect ive. i t 
seems. is learn ing how /0 relax. 

BIOFEEDBACK techniques are an 
effective way of controlling chronic anx
iety without the aid of drugs. 

But just as effective. it seems, is learning 
how to relax. or simply sitting qu ietly in a 
room for 20 minutes each day. 

These surprising findings have emerged 
from a series of studies on anxiety conducted 

the Monash department of psychological 
."edicine at Prince Henry's hospital by Dr 
John Tiller. research assistant Nola Biddle 
and sen ior technical officer, Suwan 
Opaskornkul. 

Taking part in the studies were people 
who had suffered from chron ic anxiety for 
many years - in some cases more than 14 
years. Most of them were taking anti-anxiety 
drugs at the time of interview. 

In the first of the 10-session studies, Tiller 
chose 59 people whose symptoms filled the 
criteria for long-standing generalised anxiety. 
They were div ided randomly into three 
groups . 

The first group were measured for 
physiological symptoms of anxiety, such as 
heart rate, forehead muscle tension, skin 
temperature and skin perspiration level, and 
were then trained in biofeedback techniques. 
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The training cons isted of learn ing to control 
anxiety by modifying a tone that reflected 
muscle tension in the forehead. 

The second group were prepared as if they 
were to receive biofeedback, but they did not 
hear the tone . They sat quietly in the room 
and were simply maasured for the 
physiological accompaniments of anxiety. 

The third group simply sat quietly in a 
room with their eyes closed for 20 minutes. 
After the 20 minute session patients in all 
groups were asked to go home and practise 
silting qu ietly for 20 minutes each night. 

The patients' progress was measured by 
clincial assessment, self- reports and further 
phys iological testing at the end of the five
week program . 

Seventy per cent of the patients in All 
groups showed a sustained reduction in anx
iety. both by self-report and physiological 
measurements. 

The improvement was not a temporary 
one as is the case where it is due to a 
placebo effect. Tiller says. The pat ients in the 
Monash study were followed up at intervals 
over two years. and in most cases the 
improvement continued. 

Patients who were disabled by the ir 
emotional and physical symptoms at the 
beginning of the treatment sessions were 
much less anxious at follow-up sessions and 
were able to dispense with anti-anxiety 
drugs . 

In a second study last year, 48 people 
suffer ing from long -standing chronic anxiety 

were divided randomly into two groups. One 
group received biofeedback training. The 
other group learnt how to relax. The 
relaxation group listened to a relaxation tape 
for 20 minutes, learnt the technique and 
w ere then asked to pract ise relaxation at 
home . 

Follow-up sessions of this study have not 
yet been completed and the final analysis has 
not yet been done , but preliminary results 
suggest that the trend is similar to the first 
study. There appears to be a marked 
improvement in about 70 per cent of patients 
in BOTH groups. 

Tiller says the results of the two studies 
compare more than favorably with the results 
of drug therapy. 

"The success rate for anti-anxiety drugs is 
about 70 per cent. " he says. " Our success 
rate is similar. but with our non-drug method. 
there is no danger of drug dependence, a 
problem with the long-standing use of the 
minor tranquillisers which are used to control 
anxiety." 

As well as demonstrating that simple non
drug techniques work, the studies point to 
the need for further research into the 
physiological mechanisms underlying anx
iety . 

" An increase in muscle tension was 
thought to be associated with anxiety," Tiller 
says. "This appeared to be so with some of 
our patients because techniques designed to 

Continued overleaf 

MONASH REVIEW SEPTEMBER 1982 



Drifti ng 
bottles aid 
current 
research 

ON November 3. 1980. four cork-sealed 
wine bottles were released from the 
research ship Nella Dan into the Tasman 
Sea by Monash graduate student Desiree 
Lammerts van Bueren, a member of the 
Australian NatIonal Antarctic Relief 
Expedition to Macquarle Island (Oct.-Nov. 
19801. 

Taking part in the experiment were 
Monash geographers Dr Jim Peterson. Mr 
Wally Jenks and Mr John Grindrod (now a 
research student at the Australian Nat ionat 
University). 

The bottles were cast adrift at about South 
latitude 48 degraes , on the polar side of the 
zone of N-S sea-surface temperature 
gradient marking the Subtropical 
Convergence, or transition from subtropical 
to circumpolar waters. 

Each bottle contained a message in 
Spanish and English requesting the finder to 
provide information about where and when it 
was found. 

Within 123 days of release all four bottles 

Cantrall ing anxiety Continvea trom Peqe t 

were recovered in the Pegasus Bay area near 
Christchurch, New Zealand . 

The recoveries indieated a high degree of 
coherence in the drift pattern, and an 
explanation was sought as to why the bottles 
entered and remained within the Southland 
Current. which normally flows northward 
along the east coast of the South Island of 
New Zealand , instead of dr ifting east towards 
South America. 

The drift pattern of the bottles was 
inferred from ocean circulation patterns 
derived from sea-surface temperature data. 
These were obtained by a very high 
resolution radiometer mounted on satell ite 
NOAA-6. 

The rad iometer channels, which are 
receptive to radiation in the infra-red and 
nea r- infra - red freq u enc ies, provid e 

reduce muscle tension worked. But in some 
patients there was an initial increase in 
forehead muscle tension even though there 
was a clear reductio n in anxiety. both by self
report and other physiological parameters. 
This raises substantial doubts about the 
relationship between muscle tension and 
anxiety. 

"We don 't understand why our 't reatment 
package' wo rks. In our present study we are 
refining diagnostic techniques and varying 
the length of sessions to try to identify those 
elements in the 'package' which are effac
tiva. " 

The refined diagnostic techniques include 
automated blood pressure measurement, 
EEG tests to detect any variation in brain 
waves which may be associated with anxiety, 
and e biochemical test which is being done in 
collaboration with Professor M . Sandler. of 
the Queen Charlotte Hospital, London. 
Patients in the current study w ill be tested for 
an endogenous monoamine oxidase inhibitor 
which is excreted in urine and may reflect 
anxiety states . 

There are three groups in the latest study . 
One is receiv ing biofeedback training. A 
second is also receiving intensive 
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assessment. but without biofeedback. 
Patients in this group will discuss the ir 
progress in controlling anxiety with the 
Monash team. The th ird group has been seen 
and is in a waiting list group to test for spon
taneous improvement before treatment 
begins. 

Patients in any group who have not shown 
improvement at the end of the 10-session 
program w ilt be offered alternative treatment. 

"As we learn more about anxiety its com
plex nature is becoming more apparent," Til
ler says. "It will be some time . as we refine 
our assessments, before we can make 
confident pred ictions about its course and 
responses to treatment. " 

Before beginning the second study the 
Monash group 's ability to see more 
volunteers suffering from chronic anxiety was 
reported in a newspaper and resulted in more 
than 500 replies - an indication of how 
common the condition is in our society. 

At the moment the researchers are seeing 
people from the waiting list and at this stage 
would add new volunteers to the list to be 
seen in 1983. 

The research is being supported by a 
Monash Special Research grant. 

2. 

Mr John Grindrod (A NU) and Mon ash 
geogra phers Dr Jim Peterson and Mr Wally 
Jenks (left to right) p lot the dri f t pattern of 
four bottles released from the Nella Dan toto 
the Tasman Sea and later rec over ed in 
Pegasus Bay, New Zealand. The solid li ne on 
the ch art (above) shows the southwa rd fle x ing 
of the Sub tropi cal Convergence wh ich 
prevent ed furth er eastward drifting. The cross 
mark s Pegasus Bay. 

Photo: Ton y Miller. 

geographers with thermal maps of the 
ocean surface . enabling them to monitor sea
surface temperatures, and to infer surface 
circulat ion patterns. 

The bottles apparently drifted across 1 

southern Tasman Sea without crossing the 
Subtropical Convergence . They were then 
entrained by the Southland Current. By the 
time they were cast ashore the bottles had 
drifted a mean distance of 1550 km. at an 
average rate of almost 570 metres per hour. 

From the sea-surface temperature data it 
appears that during February, 1981 there 
was a pronounced southward flexing of the 
SUbtropical Convergence in the area to the 
east of the Southland Current which 
prevented further eastward drifting. 

Local topographic, weather. and tide 
effects did the rest, so that the bottles finally 
beached in Pegasus Bay. 

Recovery 
The first bottle was found by Mr Robin 

Wilson. of Pegasus Avenue . Christchurch, 
who was exercising his dog at North Beach . 
Christchurch. 

The others were found by Mr Br! 
McGill, of Bower Avenue . Christchurch ; \~ .. 
B. H. Govaars, of Rotten Row , Waikuku 
Beach; and Mrs Shona C. Mulligan. of 
Harrowdale Drive, Avonhead. Christchurch. 

Peterson says the research was greatly 
assisted by the satellite-derived data and by 
the enthusiastic response of the people who 
returned the bottle-notes. 

The interpretation of sea-surface 
temperature data was facilitated by the 
research interests of Jenks, who has 
compi led and analysed remote sensing 
records since working with the Chatham 
Islands Archeological Expedition, 1973-76. 

The team plans to conduct further drift
bottle experi ments. 

The results of the exper iment provided a 
basis upon which to update existing 
understand ings of surface circulation 
patterns in the southern New Zealand region , 
and a paper dealing w ith this subject has 
been accepted for publication in the New 
Zealand Journal of Marine and Freshwater 
Research . 

At the time the bottles were cast adrift, 
the Monash geographers were returning from 
a week of f ield work on Macquarie Island. 
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Biochemists clone interferon genes
 
A MONASH research group, led by 

Professor Anthony Linna ne ond his 
colillague Dr Groeme Woodrow. has 
succeeded in cloning three interferon 
genes. Intorferon Is a key to the body's 
natural defence against virus infections. 

The research, which is being jointly 
supported by the Commonwealth Serum 
Laboratories and Monash Un ivers ity . involves 
the use of recombinant DNA (genetic 
engineering) techniques, and puts Monash in 
the forefront of world interferon research. 

Only a handfu l of laboratories, mostly 
owned by pr ivate companies, throughout the 
world have cloned interferon, and much of 
the work is clothed in secrecy . 

The Monash success was announced on 
the eve of a three year tr ial by the Com
monwealth Serum Laboratories of interferon 
as a treatment of multiple scle rosis, wh ich 

y be a viral disease. The Commonwealth 
o-..rum Laboratories are using " a m ixture of 
partially pur ified interferons" in their trials. 
The Monash work opens the way for the 
eventual large-scale production of "purified, 
defined " interferon species, which could be 
much more effective as an anti-viral agent. 

Linnane says interferon has also been 
shown to slow the growth of tumour cells 
and may be of use in the treatment of cancer. 
However, cancer tria ls have so far only used 
unpuri fied interferons, and so it is not 
surprising, he says, that the results have been 
inconclusive. 

Interferon was d iscovered in 1957, but it 
was not unt il the advent of gene clon ing in 
the 1970's that bio chemists had the 
technology ava i lab le for its isol ati on, 
prod uction and purificat ion . The problem was 
mad e more compl icated by the fact that each 
animal species produces its own type of 
interferon and the human body produ ces a 
num ber of diffe rent types of interferon, wh ich 
r' ''''lr in their " virus kil ling" power, 

innane says it was at f irst thought that 
there were three d ifferent types of human 
interferon, whereas it is now believed there 
are at least 16. 

The Monash group has cloned three of 
these human interferon genes. 

"We will not know if these are new 
interferon genes or known genes for a few 
months," he says. " But that is not important. 
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SCHEME OF EVENTS IN INTERFERON CLONING
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A restriction enzyme is use d to "chop" human DNA, which contains many thousands of gene s 
inc tuding those for interfe ron. into thousands of different fragm ent s. The same enzym e is use d 
to "snip" a p iece out of a plasmid. a ri ng of DNA isotated from a bacterium. Each human DNA 
fragment is the n inserted in a plasmid. It a ttaches itse lf at the empty si te, and the genetically 
altered DNA ring is then reintroduced in to a bact erium . As the bacterium reproduces it self. It 
reproduces the human DNA and becom es a tiny "factory " produc ing whatever the hu man 
genes code for. 

What is important is that we are now able to 
use pur if ied, defined interferons as anti -viral 
agents instead of undefined , partially pur ified 
mixtures wh ich are being used at present." 

He bel ieves the i nconclusive results 
reported so far in cancer trials w ith interferon 
may be due to the fact that the right 
interferon is not being used. 

The first step in the team 's complicated 
procedure was to synthesise a very small 
fragment of an interferon gene. The fragment 
consisted of only 16 nucleotides (nucleic acid 
subun its) in a spec if ic sequence. The 
fragment w as radioactively labelled and later 
used as a probe to detect cloned interferon 
DNA. 

The cloned interferon DNA was isolated 
from cells in discarded human tissue and 
chopped into more than 250,000 pieces. 
Each piece was individually inserted into a 
different Lambda bacteriophage, a virus 
which attacks bacteria. This aspect of the 
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work was done by a group in California. 
E. col i bac ter ia were infec ted and 

destroyed by the bacteriophages, which used 
the bacteria's cellular mach inery to reproduce 
themselves. In the process of reproducing 
themse lves the bacteriophages reproduced 
the human DNA. 

The Lambda phages we re transferred to a 
nitrocellu lose filte r which was treated w ith 
sodium hydrox ide to bind the DNA on to the 
filter. The radi oacti vely labelled interferon 
gene fragment. wh ich earlier had been 
synthesised in the laboratory, was then used 
as a " marker" to detect the complementary 
sequence of 16 nucleotides on the isolated 
human DNA. 

Three interferon genes were detected by 
th is method. but at this stage the team was 
only ..50 per cent sure" that it had cloned 
interferon genes. Further biochemical assays 
and tests with monoclonal antibodies (pure , 
artificially produced antibodies wh ich are 
specific to each interferon) showed that 
bacter ial cells conta ining these genes 
produced interferon, which was proof thet 
the cloned genes were those of interferon. 

The Monash group, wh ich includes 
Woodrow. a senior research fellow, Dr 
Gabrielle McMullen. Dr Mark Murphy and 
Dr Paul Hertzog, is now beginning to work 
on viral diseases such as hepat it is, influenza 
and mumps. The research program planned 
w ill use monoclonal ant ibod ies to test for 
i nterferon leve ls in patients with viral 
ill nesses. It is hoped to determine whether a 
pat ient is producing interferon. how much , 
and of what kind. 

A paper outl ining the reseerch was 
presented last month to an international 
co n fe renc e at Monash attended by 
special ists in genetic engineering . 
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Mona sh researchers, Dr Graeme Woodrow (let t}. Pro lessor Anthony Linnane (second Irom lett) , 
Dr Paul Hertzog. Dr Gabriell e McMullen and Dr Mark Mu rph y have succeeded in clOning three 
in terferon genes. Ptiot o: Steve Morton 
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Making 
sense of 
road 
statistics 

THE past 50 years has seen a sharp and 
progressive fall In the number of road 
deaths per vehicle in Victoria . 

In 1932, when the State started to 
become motorised, there were about 100 
vehicles for every 1000 people, and there 
were just under 20 road deaths per annum 
per 10,000 vehicles. 

By 1980 the picture had changed. The 
vehicle population had increased to 500 per 
1000 persons , and road deaths, although 
considerably higher in number than in 1932, 
had dropped to about five per 10,000 
vehicles. 

As the number of vehicles went up. it ap
pears, the number of deaths per registered 
vehicle went down. 

Superficially. this trend is encouraging. 
But how useful ere stetistical measures such 
as this to road safety experts who have to 
cope with the road carnage? 

Relating road deaths to the number of 
registered vehicles is not a reliable way of 
evaluating the effect of a particular safety 
measure. eccording to Monash researcher . 
Mr David Andreu8end. 

A more reliable way of eveluating safety 
measures. he believes. is to analyse road 
accident data according to type of accident. 

Andreassend, a senior research fellow in 
the Monash civil eng ineering department. 
has been studying the statistical basis of 
changes in road deaths. accidents, 
population. vehicle ownership and roaduser 
groups over time. 

His research casts doubt on the widely 
accepted view that there is a predictable 
relationship between road deaths . 
population. and the number of vehicles. 

This relationship view arose from the work 
of the late Dr Reuben Smeed, of University 
College London 's transport studies group in 
1949. Smeed plottad road deaths per head 
of population against the number of vehicles 
per head of population for 20 countries for 
the year 1938 and came up with an equation 
which suggested that road deaths were a 
function of population and vehicles multiplied 
together. 

Andreassend has found that this 
relationship holds only if tha statistical 
analysis is conducted in a certain way. In 
other circumstances it is a poor predictor. 

The simpler relationship between road 
deaths and the number of registered vehicles 
is a more reliable model, he found . But it too 
masks the underlying reasons for changes in 
road statistics and is no guide to anyone 
wanting to evaluate the effectiveness of a 
safety measure . 
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This tangled mass o f steel is a graphic 
rem in der of the carna ge on our roads . Is 
relatin g deaths to the number 01 regis tered 
vehicle s a reli able way 01 evs tuet lnq salety 
mea sures? Mon ash researcher Dav id 
An drea ssend believes i t i s not. A more reliable 
way, he believes. is to analyse data accord ing 
to type o f sc c ident. To do this he uses a 
coding sys tem (shown in pari rig ht) in whi ch 
ecckients are di vid ed in to typ es and sub-tvoes . 

When. however. accident data are studied 
in te rms of type of accident. interesting and 
useful trends emerge . 

Andreassend has analysed Victorian road 
data for the years 1973-78, using a standard 
technique in which accidents are divided into 
80 types (and sub-types). 

The analysis was conducted for the 
Melbourne metropolitan area. country cities 
and towns, and rural roads. 

The research shows that " collisions at 
intersections between vehicles from adjacent 
approaches" were the biggest component of 
accidents during this period in the Melbourne 
metropolitan area. But the number of these 
accidents decreased significently over the 
period . both in absolute numbers and as a 
proportion of total accidents. 

In 1973 there were 4522 intersection 
accidents of this type in Melbourne . 
representing about 34 per cent of total 
metropolitan accidents . By 1978 the number 
hed fallen to 2079, which represented 28 per 

Mr David An dreassend 
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cent of total metropol itan accidents. 
Andreassend points out a possible link 

between the fall in th is type of intersection 
accident and the introduction of the priority 
road system in 1975 {about half-way through 
the period 1973-781. Intersection accidents, 
in absolute numbers and as a proportion of 
total metropolitan accidents. had fallen 
dramatically by 1978. 

Accidents involving pedestrians als , 
showed a statistically significant downtrend 
over the six-year period, falling from 15 per 
cent of total accidents in 1973 to 11 .9 per 
cent in 1978. 

In contrast. for reasons which are at 
present obscure , there were statistically 
signif icant increases in the number and 
proportion of accidents involving cars running 
off the road and in accidents in wh ich one of 
the veh icles was turning in or out of a 
dr iveway. 

In 1973. for example. there were 1040 
reported accidents involving cars runn ing off 
the road. This represented 7.8 per cent of 
total metropolitan accidents. By 1978 the 
number had risen to 1414 and the proportion 
to 9 .8 per cent. 

Ac cidents involving driveways represent 
only four per cent of 1978 accidents. but it is 
a significant increase over 1973 figures. 

" Strangely enough. it is only those four 
accident types that have shown any sort of 
trend in the metropolitan area over the six 
years," Andreassend says. "The other types 
have remained a fairly constant proportion of 

Continued on Page 5 
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each year's total." 
His data shows much the same sort of 

picture for country cities and towns. 
As in the metropolitan area, collisions at 

intersections between vehicles from adjacent 
approaches made up the greatest proportion 
of accidents in country cities and towns 
during the six-year period , but the proportion 
in country towns 141 per cent) was higher 
than in Melbourne . However, as in 
Melbourne. there was a statistically 
significant fall in the numbers and proportion 
of this type of accident over the six-year 
period . 

For accidents on rural roads, the most 
frequent type is running off the road either on 
a bend or on the straight, representing more 
than 50 per cent of the total accidents. 

There was an increase in both number and 
proportion in both types of running-off-road 
accidents over the six-year period . but the 
increase was statistically significant only in 
the case of running off the roed on the 
straight. Taken together, however, the two 

es showed a significant increase from 43 
: cent in 1973 to 51 .5 per cent in 1978. 
The total number of accidents on rural 

roads over the six-year period remained fairly 
constant. 

level crossing accidents represent less 
than two per cent or three per cent of tota I 
accidents, and, surprisingly, Andreassend 
says. more often involve a car hitting another 
car on a crossing than a train hitting a car. 

Andreasssnd 's data shaw that in 1974 
there was a sharp drop in total accident 
numbers in country cities and towns and on 
rural roads, as well as in the metropolitan 
area. 

This he believes may have been related to 
the fuel crisis . By 1976 the accident figures 
had started to build up again, 

"When you break down accident data into 
the type of accident:' he says, "you have e 
much better chance of finding out what's 
going on. 

" If you introduce certain intersection con
'Is you know they will affect that sort of 
..:ident. If you put in better street lighting, 

you know it will affect a particular type of 
accident. If you change a traffic law, you 
know it will have a predictable effect. 

" It seems to me that this is a much better 
way of evaluating a safety measure than by 
simply looking at the number of road deaths. 

" Road death data may show a fall after the 
introduction of a safety measure. But this 
does not necessarily mean that the safety 
measure was respons ible. Some other factor, 
quite unrelated to the safety measure, may 
have been involved. 

" Only by breaking down accidents into 
their particular types can you draw 
reasonable conclusions." 

Andreassend's research will be presented 
to a safety conference funded by ESSO 
Australia Ltd.. which is being organised for 
February next year by the civil engineering 
department. 

The conference. which will consist of a 
seminer and a series of workshops, will dis
cuss traffic accident evaluation . 

It will be the first of several engineering 
workshops which the department will hold 
over the next few years. 
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Monash machine to test truck component
 
Monash professor of civil 

engineering, Professor Noel 
Murray has developed a machine 
to test an improved type of spline 
shaft. 

The spline shafts, which have 
been coated with a low frictional 
co-efficient material. will be used 
in propeller shafts for heavy duty 
trucks, and will substantially 
increase the service life of the 
drive line. 

The development of coating 
spline shafts was carried out in 
the U.S., and now Hardy Spicer 
(Aust) Co., heve developed their 
own techniques for using the 
technology for production at its 
Clayton plant. 

Hardy Spicer engineers 
approached Murray to develop a 
machine to test the propeller 
shaft component. to ensure that 
the high standard required for the 
part 's performance is achieved 
and maintained, and that 
performance matches or exceeds 
competitive products. 

Murray explains that in a 
heavy truck. as in a motor car, the 
engine is connected to the driven 
wheels through a clutch, a gear 
box, a propeller shaft to the 
differential and axles. 

The primary force which is 
transmitted from the gearbox to 
the differential by the propeller 
shaft is rotary power or torque. 

In rough te rrain particularly, 
but also on a smooth road, the 
torque is not constant. It usually 
fluctuates between high and low 
values, or it may even reverse in 
direction many times per minute. 

Because of the flexibility of the 
vehicle systems, Murray says, the 
designer of the propeller shaft 
must also allow for changes of 
length in tha longitudinal 
direction. This is accompanied by 
incorporating a slid ing spline in 
the propeller shaft. 

Such a component can 
transmit the torque and reduce 
detrimental axial forces in the 
shaft. 

" It is easy to imagine, " Murray 
says. " that the amount of wear 
and heat generated in a spline 
shaft can be quite severe. The 
spline shaft could be rapidly 
sliding backwards and forwards 
while transmitting fluctuating 
high torque, and be exposed to 
vibration. water and heat. 
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"Furthermore, if large frictional 
for ces are generated, severe 
longitudinal loading of the gear 
box and differential could occur, 
and lead to early failure." 

"Obviously: ' he says, " there is 
a need for a spline shaft with low 
frictional properties." 

The Hardy Spicer spline shaft 
was developed to meet these 
requirements. The external spline ' 
member is coated by a special 
process with nylon material, 
which gives the part the low 
frictional properties required . 

Six of the components have 
now been tested by the Monash 
machine , which drives the shaft 

backwards and forwerds 52 
times per minute and reverses 
the high torque load after every 
, 3 of these oscillations. Each test 
continues for 90 hours with stops 
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Prof essor Noe l Mu rray (le ft) 
discussing wi tn Mr BiI! Atkinson. of 
Hardy Spicer, the operation of the 
machine for testi ng sptin» shafts for 
heavy commerc ial vehicles. 

after every three hours to 
measure the frictional properties. 

Results so fer show that 
compared to steel splines, the 
nylon coating reduces the 
frictional forces 80 per cent. The 
spline shaft also operates at a 
much cooler temperature. 

Hardy Spicer will soon be 
using Murray 's machine to test 
the spline shafts as they come off 
the production line. 
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'Frenetic' marsupial aids ecolog ical
 
research
 

MONASH zoologist Dr Andrew 
Cockburn Is using the tiny shrew-like mar
supial, antechinus, to resolve a number 01 
ecological problems 01 importance to 
conservationists and population biologists. 

One of the most important of these 
problems is to determine the reproductive 
potential of animals in the wild. Without th is 
knowledge it is difficult to develop proper 
conservati on measures. 

Part of the problem, Cockburn says, is the 
complexity of living systems. This has made it 
difficult to find organisms suitable for testing 
ecological ideas that have arisen from theory 
nr conje cture , 

Cockburn believes the problem has now 
Been overcome to some extent by using 
antechinus, the tiny insectivore, which has 
peculiar mating behaviour and a very simple 
life history. 

All antechinus males die off at a certain 
time, he says. All mate at a certain time, They 
all breed and are born at a certain time. 

The males breed during a " f renet ic mating 
session" lasting about ten days , and then die 
within a fortnight at the age of 11 \1 months. 
The females produce one litter a year and live 
to be one or two, depending on the species. 

" It is much easier to determine how many 
times an antechinus female has tried to 
reproduce than it is with other animals," he 
says. " A ll you have to do is to count the 
number of nipples in her pouch. If she has six 
nipples, she has six young. If she has 10 
nipples, she has 10 young," 

The number of nipples that the antechinus 
female has var ies in a systematic way around 
Austral ia. 

ln the Otway Ranges, Cockburn 's chief 
dy area , there are two species of 

antechinus - Antechinu8 8wainsonii and 
Antechlnus stuartii. 

In the south Otways, both species have six 
nipples and produce six young in the litter. In 
the north Otways, only 40 to 60 km away, 
Antechinus stuartll has 10 nipples and 
produces 10 you ng, co m p ared with 
Antechinus swainsonii , which has eight 
nipples and eight young , 

The difference in litter size occurs also on 
a broader geographical scale. In northern 
Australia, the animals tend to have small lit
ters , and in high mountain ranges , they tend 
to have large litters of up to , 3 young. 

The two species provide ecologists with 
an " excellent comparative situation". 

Both species have very similar lifestyles, 
eat very similar foods (insects and spiders). 
and are not greatly dissimilar in build 
(females weighing between 20 and 50 
grams). Yet female Antechinu8 8wllinsonll , 
unlike Antechinus stuartii, often breed twice 
and live twice as long, 

These differences in reproductive potential 
and longevity are two of the questions that 
Cockburn is exploring. 
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His research is still at an early stage, but 
studies so far have produced a tentative 
answer to at least one question - why litter 
size varies. 

Three hypotheses have been put forward 
to explain litter and clutch size, he says. 

One is that the variation in the number of 
offspring is related specifically to the amount 
of food available . According to this 
hypothesis , those an imals which are 
fortunate enough to have a large amount of 
food available produce large litters. 

Th is hypothesis has fallen out of favour, 
Cockburn says, because it " never really 
matched the data", 

Reproduction 
A second hypothesis is that variation in lit

ter size is related to the cost of mating and 
reproduction . A lactating female often 
requires twice as much food as she would 
normally require. Reproduction is also a 
dangerous time for an animal. For an animal 
" that wants to live to breed a second time" it 
might be better to reduce litter size and so 
reduce the metabolic cost. 

This explanation appears to have been 
discounted by the Monash research , which 
shows that variation in the number of 
offspring occurs in a spec ies that breeds only 
once. 

Cockburn says the third tradit ional 
hypothesis suggests that there is always e 
trade-off between demands such as mating, 
food acquisition and avo idance of predators. 
For species subjected to " high predation 
pressure" i t might be advantageous, 
according to th is theory, to reduce litter size 
and so divert energy to other tasks. 

" Our research does not bear out this 
hypothesis," he says. " W e have no reason to 
suspect that there are more predators in the 
south Otways, where the two antechinus 
species have a smaller litter size, than in the 
north . 
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Monash zoologis t Dr Andrew Cockburn with 
the tin y snre w-ttke marsup ial , entecninus . By 
s tudying the mars up ial, he hopes to resolve a 
number of imp ortant eco log ical prob lems. 

Photo: Tony Miller, 

" W e are attracted to the idea that the 
variation in litter size is due to seasonal 
variations in resources." 

According to this theory, where conditions 
remain much the same over the year w ith no 
sharp differences between summer and 
w inter, food resources remain fairly constant 
and so do litter sizes , 

However, where there is a big difference 
between summer and winter, there is more 
food for those mothers which survive the 
harsh winter months and a corresponding 
increase in litter size, 

This theory appears to be borne out by the 
Monash research which shows that in the 
south Otwavs. where conditions remain 
much the same year round, females of both 
antechinus species have the same litter size. 
In the north, where there is a greater 
fluctuat ion in weather conditions, there is a 
larger litter size. 

"We suspect." Cockburn says , "that 
seasonal factors expla in a lot of behaviour 
patterns in birds and animals. 

" For conservation it is obviously important 
to know exactly what potential for population 
growth there is in a species. Until now we 
have lacked an experimental system." 

PUZZling 
phenomenon 

Cockburn is also investigating another 
puzzling but well-documented phenomenon. 
In most mammals the males tend to leave 
the mother's territory soon after weaning. 
But in birds, the opposite is trus. It is the 
female that leaves the nest. 

Preliminary findings by Cockburn show 
that antschlnus males leave the nest within a 
week after they are weaned , The females 
remain clustered around the mother's ter 
ritory. 

" That means that there's go ing to be 
competition for the territory between four or 
five sisters and the mother, if she lives to 
breed in a second season ," he says. 

" W e' re trying to determine what prompts 
the males to move. Tha best suggestion at 
the moment appears to be that it is 
deleterious to mate with your sister. The 
males leave the nest to mate with a variety of 
females, 

"The famale on the other hand has to find 
a good territory in which she can raise young , 
often without assistance from the male. The 
territory she knows best is her mother's." 

With birds, Cockburn says, it is different. It 
is the female that leaves the nest. It is the 
male that stays. 

Most birds are monogamous. It is the male 
that selects the territory and tries to attract 
the femala to it. 

The research is supported by a Monash 
grant. 
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Mapping the brain's blood-pressure
 
centres
 
MONASH pharmacologists are 

attempting to unravel the complex way In 
which the brain controls blood pressure . 

Using the recently-discovered 
phenomenon of neural supersensitlvitv as a 
research tool. they are close to understand ing 
the function of two key " blood-pressure" 
receptors which are believed to exist in the 
brain . 

The receptors are known as alpha -1 end 
alpha -2 . 

Several anti -hypertensive drugs. including 
the widely used drug clonidine, lower blood 
pressure, it is believed. by " latching on" to 
one or both of these receptors, the drug 
molecule fitting into the receptor like a key 
into a lock. 

It has long been known that in the 
periphery of the body. tissues such as blood 
vessels are plentifully supplied with alpha -1 
receptors. When the sympathetic nervous 
system is activated. it releases its transmitter. 
noradrenaline. which combines with the 
vascular alpha-1 receptors and causes a rise 
in blood pressure. 

More recently. however. it has been found 
that many nerve endings, including those of 
the sympathetic system, have alpha-2 recep 
tors . When these are act ivated by drugs such 
as clonid ine. or even by noradrenaline itself, 
they depress the output of the transmitter 
from the nerve. 

Both alpha-1 and alpha-2 receptors also 
occur in the brain . and it is widely accepted 
that clonidine, by an action on these central 
alpha-2 receptors, turns off the sympathetic 
outflow from the brain . and thus lowers blood 
pressure . The role of the central alpha-1 
receptors. however. is still qu ite obscure. 

Associate Professor G. A . Bentley and 
PhD student Ian Copeland. of the Monash 
pharmacology department, are attempting to 
unravel this very complex control system in 
the hope of providing a better understanding 
of the mode of action of some anti
hypertensive drugs . 

Bentley points out that many of the older 
anti-hypertensive drugs , such as 
guanethidine, were usually very effective in 
lowering blood pressure. but, because they 
blocked the peripheral sympathetic system. 
they also caused unacceptable side effects. 
Clonidine was a considerable improvement 
on these earlier drugs. but it too has a 
number of disadvantages. 

"If new and better anti-hypertensive drugs 
with a minimum of side-effects are to be 
developed systematically and not just by hit
and-miss methods: ' he says, "more must be 
known about the detailed chemistry of the 
brain and the finer details of drug action." 

Initially. Bentley and Copelend used. as 
probes . the drug clonidine and two drugs 
which have puzzling effects when 
administered to laboratory animals. 

One is the neurotransmitter and hormone. 
noradrenaline. The other is the drug 
haloperidol. which is used in the treatment of 
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schizophrenia. Haloperidol is known to 
" block" a number of brain receptors. 

If noradrenaline is injected intravenously. 
blood vessels constrict, and there is a rise in 
blood pressure . Noradrenaline given by this 
route does not pass from the blood into the 
brain , but if it is injected directly into the 
brain, it has the opposite effect. It causes a 
fall in blood pressure . 

Bentl ey says tha t the acti ons of 
haloperidol are more complex, An acute dose 
of the drug lowers blood-pressure. 

But recent work both overseas and in 
Australia has shown that, after animals are 
withdrawn from chron ic dosing with 
haloperidol. it is found that several types of 
brain receptors become supersensitive to the 
effects of their transmitters. This includes the 
alpha receptors. and whan Bentley and 
Copeland used this technique they expected 
that the supersensitive aIpha receptors would 
cause a lowered blood-pressure . To their 
surprise. all their animals were hypertensive. 

In an attempt to unravel this paradox. 
Bentley and Copeland tested a number of 
drugs in animals which had become 
hypertensive after withdrawal of haloperidol. 
They compared these animals with normal 
animals and found that the treated animals 
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Ph.D student Ian Copeland (left) and Aesociste Professor G. A. Bentley use a mooet of th e brain 
to des cribe the fun ction o f two key "o too a-oressure " recep to rs, which are belie ved to exist in 
tne brain. 

Pnoto: Rick Crompton . 

reacted quite differently to the controls in 
response to some, but not all. of the drugs 
they tested. 

For example. they found that when 
noradrenaline was injected into the brain . it 
caused a much greater fall in blood pressure 
in the treated animals than in controls. In 
contrast. clonidine had almost identical 
effects in both groups. 

Bentley and Copeland have shown that 
these results do not involve another 
important brain transmitter. dopamine. 

There is much evidence that the 
tranquillising action of haloperidol, which is 
its great advantage in the treatment of 
schizophrenia, involves an interference with 
dopamine mechanisms. and chrr 
treatment with haloperidol certa ir"i 
sensitises dopamine receptors. However, 
they found that injections of dopamine into 
the brain had no effect on blood prossure in 
either control or treated animals. 

They are currently rooking at some othar 
known brain transmitters. 

Bentley says the findings seem to ind icate 
that it is the alpha-t receptors. rather than 
the alphe-2s, that are made supersensitive by 
treatment with haloperidol. 

This view is further supported by the 
finding that the drug prazcs in. which is highly 
selective for alpha-1 receptors. is also more 
potent in the haloperidol-treated group than 
in the controls. 

Prazosin however adds a new puzzle to 
the story. It blocks alpha-1 receptors. yet its 
action in the brain is similar to noradrenalina, 
which stimulates them . Both drugs cause a 
fall in blood pressure . 

The research. wh ich is continuing. is 
supportad by a grant from the Nat ional 
Health and Medical Research Council. 
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