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Hon ours s tudent Dennis Hetcn er (r ight). who 
ass ist ed Dr Rod Westerman (te ft) in the design 
of the equip me nt . brea the s into the spec ially
b u i lt spiro m e ter wh i ch has ena bled 
phys iolo g ists to develop a modet of asthma. The 
picture (rig h t) sh o ws ho w narrowed air duc ts 
cause as thma. Diagram by courtesy of the 

Asthma Foundation. Photo: Rick Cro mpton. 

Breath of hope in
 
asthma research
 

MONASH physiologists have produced 
a model of asthma In normal people which 
could lead to improved non-drug methods 
of alleviating the distress associated with 
the disorder. 

Chronic obst ructive disease of the air pas
ges affects one in 10 people in Australia. 
.e most prevalent of these distressing con

ditions are asthma and emphysema. Com
mon symptoms are sensations of choking 
and increased effort in breathing. 

Physiologists have suspected from many 
fragmentary clin ical and research observa
tions that the choking sensations and the 
person 's awareness of increased effort in 
breathing arise mainly from signals received 
by the brain from sensory receptors in the 
many muscles which come into play when 
the airways are obstructed. 

The problem is to identify the most irnpor
tant receptors and their location. With their 
model of asthma, the Monash physiology 
team, led by Dr Rod Westerman, has taken 
the first step towards this goal. 

The research so far has been done with 
equipment developed in the physiology 
department at Monash, but will be transfer-
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red soon to the lung function unit at the 
Alfred Hospital, where Westerman will con 
tinue it under clinical conditions. 

Once the muscles most responsible for 
signalling the distressing information to the 
brain are identified, he says, it should be pos
sible to partly allev iate the patient's distress 
by suitable physiotherapy. relaxation or bio
feedback techniqu es. Such physice I therapy 
could also enhance the effectiveness of cur
rentl y used drugs. 

Westerman says research results 50 far 
show that normal people subjected to 
breathing obstruct ions that mimic asthma 
are aware of even small changes in muscle 
length and force brought about by the body's 
attempt to maintain air flow into the lungs. 
The threshold for perception of increased ef
for t in breathing in these conditions is very 
low . However, awareness of the sense of in
creased effort is less when the parson uses 
his diaphragm in breathing than when he 
uses his thora cic muscles. 

"Unfortunately." Westerman says, " an 
asthma sufferer, fighting to breathe through 
constricted bron chi during an attack, tends to 
breathe w ith his thorax rather than with his 
diaph ragm, and a whole host of accessory 
muscles, including neck muscles, come into 
playas well. " 

In his experiments, normal healthy sub
jects were asked to breathe through a 
variable valve which the experimenter could 
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preset to a given resistance. to mimic the 
constricted bronchi and the increased effort 
needed to breathe during an asthma attack, 
The most imp ortant part of the equipment 
used in the experiment was a matching 
resistance valve which the subject of the ex
periment could manipulate to control his own 
resistan ce level. 

A two-way tap enabled each test subject 
to switch back and forth between the preset 
resistance and the matching resistance he 
controlled. Breathing data of volume and 
flow were recorded throughout while the 
subjec t was tr yi ng to match the two 
resistances by adjusting the controlled valve 
until its resistance seemed identical to the 
preset valve . 

In one group of tr ials, subjects used the 
d iaphragm. as far as possible, in breath ing 
during the effort matching task . Then the 
same subjects performed another group of 
matching trials breathing mainly with the 
thorax. 

The aim of these tests was to establish a 
model of asthma . compare the results of 
diaphragmatic and thoracic breathing, and 
determine how accurately a normal person 
appreci ates increased effort when breathing 
is obstru cted . 

People are surprisingly inaccurate. even 
though very slight changes in resistance of 
the airways is perceptible to normal healthy 
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When 
guns 
trigger 
violence 

IS the sight of a gun or a knife an incIte
ment to violence 1n an angry person? 

Does it increase aggression? Is the effect 
likel y to be greater if the person has had prior 
experience with weapons? 

The se questions are important in view of 
t he alarming number of firearms reported to 
be in Victor ian homes. Many of these guns 
are owned by people who have had very little 
experience in handling them . 

Research in the Un ited States over recent 
years suggests that the sight of a weapon is 
enough to heighten aggression in an angry 
per son . He may not use the weapon, but the 
sight of it is likely to trigger some form of ag
gres sive behavior. 

However, an area not adequately 
researched until recently is the effect of 
w eapons on people who have had some ex
perience in their use. 

Dr Kenneth Jones, a lecturer in the 

An ang ry crowd outside the American embassy in Teh ran. Rec en t res earch suggests tha t the s ight 
a gun h eightens aggre ssion in an angry pe rso n, but the effect IS less If Ihe person has had onor { 

pe ri ence in Its use . Photo: Associated Pres". 

Monash depa rtment of psychologi cal 
medi cine at Prince Henry's Hospital , has 
gone some w ay to f ill ing that gap in 
knowledge with an experiment which he con
ducted at Tulane University in Louisiana dur
ing recent study leave . 

Ninety-six male psychology students took 
part in the experiment which was conducted 

Continued trom Page 1 Asthma research 
subjects, Westerman says . However, the ac
curacy is greater when thoracic muscles are 
used in breathing. 

Westerman then set out to determine 
what happens when sensory receptors in 
breathing muscles called muscle spindles are 
excited to a greater extent than normal. To 
do this, he applied a 100 Hz vibrating 
stimulus to the sternum (the breastbone). 

Such vibratory stimuli are known to 
powerfully exc ite muscle spindles, the tiny 
" lengt h-monitoring" systems embedded in 
skeletal muscle. These tiny structures consist 
of stretch receptors made up of nerve 
endings wrapped around modified muscle 
cells , both partially enclosed in a fibrous cap
sule . 

When a muscle contracts or is passively 
stretched it pulls on the spindle fibres, 
stretching them and activating the receptors, 
wh ich send sensory impulses to the brain, in 
forming it of what is happening to the mus 
cle s. 

Having established an asthma model in 
normal subjects in these experiments and 
having obtained indirect data suggesting a 
large contribution of the muscles of the 
thorax to the sense of breathing effort. 
Westerman and his team now plan to probe 
the Inter costal nerves supplying the muscles 
to the rib cage, muscles that lie between the 
ribs 

Sensory receptors in the spindle fibres of 
these muscles could provide th e key to the 
conscious awareness of the body's adaptive 
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response to an obstruction of the airways, 
the mo st distressing symptom of obstructive 
air-passage disease. 

Those taking part in the experiment have 
agreed to have t iny microelectrodes inserted 
into the intercostal nerves to record the infor
mation which the experimenters need to 
isolate the relevant muscles and sensory 
receptors. They will be paid a sessional fee . 

Because there is some minor discomfort 
Involved, and there is the need for medical 
safeguards, the work will be done at the 
Alfred Hospital. The ethics of the experiment 
have been discussed by the Monash Commit
tee on Human Experiments and the work has 
been given the " go-ahead" . 

" As well as muscle spindle receptor 
signals from the microelectrode, we will be 
reco rdi ng various other parameters routinely 
du ring the brief airway obstructions: ' 
Westerm an says . 

"I t may well be that some of the things 
that we will be recording will prove to be 
cruc ial signals for more accurate control of 
brea thing by the model asthma subject. 

" If so, it should be possible to develop 
physiotherapy techniques and . perhaps, new 
pattern s of breathing to ease the genuine 
patient's dist ress. Biofeedback might also be 
a help , but you have to know first which bits 
of 'bio- srqnal' to feed back." 

The Monash research is being funded from 
three source s - the National Health and 
M edical Research Council , Monash U niver
suv. and th e A sthma Foundation. 
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by J ones with Professor Edgar O'Neal, 
chai rman of the university's psychology 
department, and Jaine Epstein. a graduate 
student. 

Their find ings show. surprisingly, that peo
ple experien ced in the use of weapons are 
less aggressive when angered in the 
presence of weapons than those with little or 
no previous experience. 

There w as little difference between the 
two groups when they were not angry. The 
sight of firearms then appeared to have little 
effe ct on them. 

" It seems that fairly long -term use of 
firearms enabled the students to develop bet
ter control of the ir anger, particularly in the 
pres ence of firearms, " Jones says . 

But he cautions against general ising from 
thi s study to the community at large, 

There are too many differences, he po ints 
out. Those taking part in the Tulane sn 
w ere university students who might not 
typi cal of people generally. And they were all 
young ---- members of the post-Vietnam 
gen erat ion , who might have different at
titudes to firearms th an their elders. 

He warns also that h is study should not be 
used as an argument against gun control. It 
simply suggests that if people are to have ac
cess to firearms, there is some value in train
ing them in how to use them. 

" It is very likely that the best way to 
decrease violent acts in society is to limit the 
number of firearms," he says . "It won't stop 
aggressive acts altogether. People st ill have 
fists and can throw ashtrays. But it may help 
in redu cing violen ce." 

The complicated Tulane experiment was 
designed to ensure that students had no idea 
of the purpose of the experiment. Those with 
pre vious experience with weapons were 
chosen by mea ns of a sporti ng questionna ire 
given to all psychology students at the first 
lecture of the year. 

Burl ed in the questionnaire were ques
ti ons concerning hunting and target shooting 
experience. 

Contmue d on Page 3 
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The 96 students were divided equally Into 
two groups - - one group consist ing of those 
with prior weapons experien ce, the other, 
tho se without this experience. The students 
in both groups were asked by phone to par
ticipate in th e study and were later randomly 
assigned to either " anger" or " non-anger" 
conditio ns. 

To disguise the natu re of the experiment 
each stud ent was told , after entering the 
waiting room , that the experiment was 
designed to look at the stress involved in 
knowing one 's behavior was to be monitored 
by a peer - in this case, another student in 
the room . Th is student was the ex
perim enter's confederate. 

Blasts 

The experimenter explained that one of 
,e students would be subjected to " low 

st ress condit ions." The other student the ex
penmenter said . would be subjected to high 
stress. His behavior would be evaluated by 
loud blasts from a sound box. 

Each student as he took part in the experi 
ment was asked to draw a card from a hat to 
determ ine which group he would be in. But 
the draw was so arranged that the real sub
recrs alw ays believed they were in a "low 
stre ss condit ion." 

On the pretext that the equ ipment for the 
experiment wa s not fun ct ioning properly, the 
genuine subject, in each case, was taken into 
an experimental room where he was told he 
would have five minutes to write a bri ef es
sayan a prepared topic. The essay would be 
evaluated, th e experimenter said , by th e stu
dent remaining in the other room [th e con
federate). 

,-~ say s 

After th is was done , each student was 
randomly assigned to either " angered" or 
" non- angered" groups . Those in the 
" angered" groups were given a low mar k for 
their essay. The students in the " non
angered" group received a high mark . A short 
time lat er the essays were returned so the y 
could see their mark . 

Hav ing , in this way, established an 
" angered" and " non-angered" gro up, the ex
perim enter th en arrang ed th at each student 
should be asked to take part in another ex
periment, eisewhere in the build ing , on the 
pretext that the subj ect in that experiment 
had not shown up . 

Agree ing to help out, th e stud ents , un
awa re of the " deception" , were shown one of 
three sets of 10 slides - one showing 
various types of firearms ranging from 
hand guns to mach rne guns , another , 
weapons of other types, such as knuckle 
dusters, and the th ird , innocuous hous ehold 
objects. 

Each student wa s then asked to fill out"a 
MON ASH REVIEW 

A few of the man y weapons seized by New Orleans police in th eir Inves tigations of bomicioe and 
assault cases. s tides of some of th es e weapons were us ed In the Tulane experiments on 

agg ression . 

short rating of their feel ings on a number of noise signals to a relatively mediocre essay," 
dim ensions" . Jones says. 

"The " deception" was used to ensure that 
the students did not " catch on" to the real 
nature of the experiment. 

On the wa y back to the experimental 
room , the student was met by the ex
perim ent er who announced that everything 
wa s now set to cont inue the original experi 
ment. Each student was shown an essay said 
to have been prepared by the other student 
(the con federate} and w as asked to evaluate 
it on a one to 10 scale by operating a sound 
box 

This box, w hich had 10 switches, gave 
bursts of sound, ranging from " very quiet" 
w hen SWitch one was operated to " very 
loud" when switch 10 was used. Very good 
essays were to recaive one blast : very poor 
essays wer e to receive 10. The student 's 
response wa s measured. 

"The assumption was that an angered 
subject , after seeing the weapon slides, 
would ba cued to giv e a high number of loud 

A ll the subjects received the same essay 
to rate. It was handwritten in pencil , written 
w ith obviously cons iderable spssd and not 
particularly exciting or interest ing. 

"The upshot was that the subjects who 
w ere not angry (who had received a good 
mark for their earl ier essay) were less aggres
sive In general than the angered ones (those 
wh o had received a low mark). 

" However, angerad subje cts who had had 
pri or experi ence with weapons tend ed to be 
slgn ifrcantly less aggressive after hav ing 
observed w eapons than subjects who had 
not had that experience. 

" It appears that, in the university students 
at least , previous experience with firearms 
helped them to control their response to 
we apon s when they were angry ." 

No racial 
differences 

The researchers were unable to detect any 
racial di fferences. Black students at Tul ane 
behaved much the same as whites, sup
porting previous research which suggests 
that there are no fundamental differences in 
aggressive respon ses between blacks and 
w hit es. 

Jones says it is very difficult to do th is sort 
of research " in th a real life field" , particularly 
in Au st ralia. w here there is not the same 
hunt ing trad ition as in Loui siana, which is 
"very much hunting country". 

" It is relatively diff icult these days," he 
says, " to find people who hunt or target 
shoot and have relat ively high levels of ex
penance. 

" One thing that stands out from research 
into aggre ssion, " he says, " is that the biggest 
source of violence is learning to be violent. 

"The more you are hit as a child, the more 
likely you are to hit back, and the more likely 
you are to respond w ith violence in late r life ." 

JUN E 1980 
Dr Ke nn eth Jones 
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'Mapping' 
ancient 
Crete 

A postgraduate student in the Monash 
department of classical studies has 
reconstructed a tentative "map" of Late 
M inoal. Crete from tablet records that sur
vived the destruction of the Palace of 
Knossos. 

Th e Palace was destroyed by f ire 
sometime between 1400 and 1200 BC. 

The records. in the form of day-to-day ac
counts and inv entories related to internal ad
mmistration . were inscribed on clay tablets 
which w ere baked by the fi re that des troyed 
th e Palace. 

Preserved .in th is way. they were dis 
covered by Sir Arthur Evans during his ex
cavations at Knossos at the beg inn ing of th is 
cen tury. 

Evans named the script " Linear B" , to dis
tmguish it from " Linear A " , the M inoan script 
wi dely used throughout Crete betw een the 
eigh tee nth and fifteenth centuries BC. 

Reconstruction 

Some 3000 of these Linear B tab lets 
(i ncluding fragments) from the Knossos 
arc hives are now safely preserved for 
pos terit y in the Archaeolog ical Museum of 
Herakle ion in Crete . t he Ashmolean Museum. 
Oxford, and the British Museum and Un iver
sity College, london. 

Or Jenny McArthur. a former Monash 
Graduate Scholarship student, used these 
tablets to reconstruct a " map" of Late Mi
noan Crete . The reconstruction forms part of 
her Ph.D. thes is. 

The Linear B script was dec iphered in 
'952 by Michael Ventris. assisted by John 
Chadwick of Cambridge. It was found to be 
an early form of Greek, Mycenaean Greek. 

" The text pro vides documentary evidence 
of th e earl iest Greek civilizat ion which is 
othe rwise known on ly f rom archaeo logy and 
th e vague t rad itions of the classicaI per iod:' 
she says. 

" The tab lets comprise signs hav ing a syl
labic valu e. ideographic signs, and signs 
r ep resent ing numerals, we ights and 
meas ures: ' 

McArthur says that for the student who 
w ishes to work on the texts each syllabic sign 
is replaced by a convsnnona l alphabet ical 
form , wh ich gives an approximation to t he 
sound as we can reconstruct it. 

..For example, the sign -group 'ke-no -so ' 
can be recon stru cted to repr esent 'Knossos'." 
she says. 

"But because of the scribal conventions 
believe d to have been followed in rsou cmq 
spok en Greek to a syllab ic spell ing . a num ber 
MONASH REVIEW 

Anetvs ts of Lmeer 8 tablet s . such as tbts . has enabl ed ctes sscet sc ho lar Or Jenny McArthur to 
recons truc t a "map " 01 Late Mmoen Cre te . Trans lal ed, ti ne 1 reads: KU-OO-NI-JA s -ko -re-]e RAMS 
117 EWES 100 Line 2 reads. H E-GOA TS 54 SHE GOA TS 151 SOWS 87. K U-DO-Nt-JA rep resents 
«yaorus (a ptace name). A -ko- ra-ja is a descriptive te rm . mea ning , p ro bably, "belonging 10 the 

'agora ' or 'cottec uo n'. 

of sounds are om itted by the script and it is 
left to the reade r to sup ply th em. 

" Examples are the sounds fo r the letters I. 
m. n, r. and s. wh ich are omitted from the 
spelling when fina l or preced ing another con 
sonan t. 

" Furthermore. syllabic spell ings are onl y 
app roxi mate because the scr ipt does not 
mak e dist inctions which are import ant for 
Greek . 

" Such a system leads to amb igu ity when 
spellin g rules allow for more than one in
terpretation of a Linea r B word or sign -g roup. 

" It is not surprising that when a tablet is 
fragmentary or the context is unclear we find 
Linear B words whose mean ings are dis
puted." 

The aim of McArthur's research was 
twofold. 

She was attempting firstly to identify 
l.me ar B words as place -names. 

She was attempting also to relate to a 
map of Crete the se Linear B place-names 
and the activities with which they were as
sociated (for example, production of textiles 
and perfumed oil : growing of wheat. barley, 
olives, figs, cyperus. coriander : breeding of 
sheep. goats. pigs and oxen). 

Dr Jen ny McArl/lUr 
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" W hile this has been a con cern of th e 
sma ll group of schol ars working in the field 
there remains disagreement and dispute over 
bo th the ident ifica tio n of some words as 
place-names and th eir poss ib le location : ' she 
says. 

M cArthur establis hed a def in it ive lis t of B1 
Linear B words w hich cou ld be plaus ib ly 
Ident ified as place -names in the Knos sos 
tablets and pro vided a computerised index of 
the ir occurr ences. 

She then subje cted the index of place
name occurre nces to stat ist ical analyses 
w hic h included non-metric multidimensional 
scaling , a techn ique in wh ich a computer is 
used to produce " maps" from Knossos place
name associat ion s. 

The analyses enabled her to identi fy four 
main groups of place -names which could be 
interpreted as being geographically based 
and related to two major zones in Crete , ' . 
central zone with three sub-d ivisions. end !T'D 

w estern zone . 
" ThIS suggests that th e control exerted by 

Kno ssos may not have extended to the east, " 
she says. 

As a check. she studied archaeological 
reports to see whethe r a site could have been 
occup ied in Crete in Mycenaean or Late M i
noan ti mes. and visited all ma jo r accessible 
sites. 

McArth ur cautions that any conclusions 
drawn from her computer " map making " 
mu st remain "very tentative" . )

" In add i tion to the inco m pl et e and 
fragm enta ry nat ure of the Knossos tablet 
data. one can make suggestions only about 
the locati on of groups of place-names w it h 
reference to the fixed points provided by cer
tainly identi fiable pla ce-names, Amnisos. 
Knossos . Kydonia, Phaistos and Tvl issos" . 
she says. " Posinoninq w ithin a group can al
low for the consideration of archaelogical 
sites in a particular area. " 

M cAr thur's th esis will be publ ished by the 
Uni versity of Salamanca in the form of a 
mo nog raph and art icles in Minos (Revista de 
Fllologl a Egeal. 

JUNE 1960 

------ - ------ - ..._--- .- . ---~. - ._ - - -- - _ ._ - - - -- - - - - - - - - - - - - - - 

1 



[ 

Adoption law 

changes urged
 

ADOPTED people appear to have an 
"almost inbuilt need" to know the identity 
of their natural parents. 

The need is just as st rong in those who 
have had good relationships with their 
adopted parents as it is in those whose 
relat ionships were not so good. And it is in no 
w ay related to the age at which the person 
learnt that he or she was adopted. 

These striking findings have emerged from 
searc h by Mr Cliff Picton, a senior lecturer 
the Monash department of social work. 

and Mrs Mia Blaske. a research assistant. 
A progre ss report on their research ap

pear ed last year in the September issue of 
Monash Review. The research is now com
plete. and their report w ill be presented soon 
to the Attorney-General and the M inister for 
Community Welfare Services. 

It argues that adopted people should have 
the unqualified right to informat ion about 
their natural parents and the right to seek 
them out. 

This recommendation is in sharp contrast 
to the findings of the Statute Law Revision 
Comm ittee which discussed the question in 
1978 and came down strongly in favour of 
only qualified access - at the discretion of a 
Ju dg e in Chambers. 

The Com mitt ee rejected a submission that 
legislat ion be made retr ospective . arguing 
that th is would be a breach of confidence. 

Pict on says the Monash research has 
show n that the Statute law Revision Com
mittee had been overcauti ous. basing its 
findin gs on false assumptions. and un
derestrrnatrnq the rapid change in public 
opinion 
MONASH REVIEW 

Picton and Bieske interviewed 86 
members of Jigsaw, an association of adults 
adopted in ch ildhood, adoptive parents and 
natural parents, formed to lobby for the 
repeal of the present restrictive legislat ion . 

Of those interview ed. 48 were adults who 
had been adopted in childhood. Twenty-two 
of them. by various means. had made contact 
with their natural parents. Thirty-two of those 
inte rview ed w ere mothers. who, many years 
before , had given up a child for adoption. 

Prying 

"The Committee, in rejecting the principle 
of unqualified access . had accepted the 
widely- held bel ief that by changing the law to 
allow adult adoptees to have access to infor
mation about their natural parents you would 
be opening some sort of Pandora 's box," 
Picton says. 

"They believed that you would have 
people prying into relationships which had 
been established for many years and bringing 
distress to people who had made a mistake 
earli er. but. in the passage of t ime. had been 
able to put it out of their mind. 

" Our research shows that th is is not the 
case 

" The 22 people in our study who made 
contact with their natu ral parents were not 
d isaffected. disturbed people seeking, in a 
relauonship with a lost parent, something 
they didn' t have with their adopt ive parent. 

" They regarded the adoptive parents as 
their real parents , and, in some cases, were 
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Research by social worker Cliff Pic ton and 
research assistan t. Mrs Mia 6 ieske sugges t ttis t 
adop ted people have a stron g nee d to know the 
Iden tity of their natural parents. The ne ed is In 
no way related to whethe r the re tationsh ip with 
the adopted oerent is aooa or not . 

Photo: He rve Allea um e. 

assisted by them in the ir search for their 
natural parents. 

" In all cases, they went about the search 
in a very careful , concerned way, in most 
cases using intermediaries. The outcome was 
generally successful. and. in most cases. con
tact has continued, either in person, where 
geography allows. or by letter or telephone 
where the distance is too great. " 

Picton says the need of adopted people to 
know about their natural parents is not 
related, apparently, either to whether the 
relationship with the adoptive parents is 
good . or not. or to the age at which they ware 
told they were adopted. 

This finding contradicts earlier research 
which suggested that adopted people who 
sought out their natural parents ware usuelly 
those who had not had very good 
relationships with their adoptive parents. 

"It seems to be an almost inbuilt need to 
know···- a perfectly normal. naturel need 
which we believe should be gratified by a 
change in the present law :' he says. 

One of the most startl ing findings of the 
Monash study, he says, is the traumatic ef
fect that adoption appears to have on women 
who give up their children. 

Grief reaction 

" It is not apparently something that they 
can put out of their mind." he says. "They 
relive the loss almost daily. 

" Of the 32 women we interviewed we 
found a universal wish either to find the child 
they had relinquished 20 or 30 years ago. or 
to be fou nd by that child. 

" In the report, r have likened the effect to 
an unresolved grief reaction. The mothers 
become very distressed on the ann iversary of 
the child's placement, or on its birthday, They 
wonder whether the child is still alive and are 
constantly looking at people of the same age 
as the child. wondering whether that person 
is their lost child . 

" Obviously. we don't know how represen
tative these women are, but the findings are 
a strong indication that giv ing up a child for 
adoption is seen by the natural parent as a 
very traumatic event." 

As well as recommending unqualified ac
cess to information, Picton and Blaske 's 
report recommends the establishment of a 
formal contact registe r. staffed by an ex
perienced counsellor, which would enable 
natural parents to " signify whether they 
wished to be contacted. " The counsellor 
would be available to help adopted people 
who wanted to make contact. 

Similar recommendations have been 
made to the NSW parli ament by the NSW 
Standing Committee on Adoption. 

"This approach to the problem: ' Picton 
says, " w ould take away the ad hoc uncertain 
nature of the present system and would 
rep lace It w ith something more likely to 
safeguard people 's pr ivacy. " 
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Repa.iring 
thedamage 
of alcohol 

RESEARCHERS in the department of 
medicine at the Alfred Hospital and the 
department of biochemistry have made an 
important advance in the management of 
ascites . a serious condition. caused. in 
many cases. by alcoholic liver damage. 

In asci tes. fluid accumulates in the 
peritoneal cavity. Typical symptoms are a 
swollen abdomen and difficulty in breathing. 
liver funct ion is affected , and kidney fa ilure is 
oft en present in advanced cases. 

A recent advance in treatment of int rac
table cases is the Le Veen shunt. an opera 
tion in wh ich a catheter is inserted in the 
peritoneal cavity and the flu id is drawn up 
throu gh it into the venou s system. 

Although th is operat ion reduces the swe ll
ing and improves kidney fun ct ion . it also 
prod uces a severe disturbance in the blood 
clott ing mechan ism result ing in bleed ing 
both unde r the skin and internally. The fre
quency of th is comp lication is such that the 
shunt is only cons idered in life or deat h situa
t ions. 

Monash researchers. Dr Hatem Salem. a 
lecturer in med icine at the Alfred Hosp ital . 
and Dr Chris Handley. of the biochemist ry 
department. have now isolated a protein 
from the fluid which. they believe. is respon
sible for the bleed ing. 

The prote in is collagen. normally found in 
the connect ive t issue and tendons wh ich 
for m the fibrous framework for the attach
ment of muscles and bones. 

Salem and Handley are hopeful that they 
wil l be able to neutralise the effect of col
lagen in ascites by the prophylactic use of 
aspir in . or sim ilar drug . Trials with aspirin w ill 
begin soon on rabbits. 

Salem says that ascites - accumulation 
of flu id inside the peritoneal cavi ty - occurs 
in a numb er of diseases. including kidney dis
ease. heart disease and cancer . But the com
monest cause in Austral ia is alcoholic liver 
disease. 

" A lthough our ward is not specifically a 
gastro-ente rolo gy ward. we have an average 
of one case a week of ascites caused by ex
cessive drink ing: ' Salem says. 

The fami liar " beer pot" is part of the 
ascit es syndrome. but it is not the same th ing 
as ascites: he says. The " beer pot" is large ly 
due to excessive intake of calories from beer 
drinking. Ascites - accumulat ion of flu id 
is a step further on. It occu rs in very heavy 
drinkers - men who oft en drink more than 
30 pot s a day. 

" In the se people the accumulation of flu id 
in the peritoneal cavity is so great that they 
look like pregnant women," he says. 

" In severe cases. the ir kidneys fail com 
pletely and the y are unable to form urine." 

Salem says that in the ini tial stages treat
ment includes bed rest. restricting salt and 
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flu ids. and the use of d iureti cs to get rid of 
the accumulating flu ids. Some pat ient s reach 
the stage where th is form of treatment no 
longer works. The only treatment left then is 
the Le Veen shunt. 

Theoretically. the Le Veen shunt. named 
aft er ItS inventor. Dr Harry Le Veen, of the 
Down state Medical Centre. State University 
of New York. should relieve the cond it ion, 
Salem says. Excess fluid is drawn from the 
peritonea l cavity to the veins in the neck 
wh ere it enters the venous system . relieving 
the abdominal pressure . Prote ins and other 
substances in the fluid are not lost. They are 
conserved in the body. 

" Unfort unately. in pract ice. pat ients who 
undergo th is operat ion develop wha t is 
know n as di ssem inat ed in t ravascu lar 
coagulati on," he says. 

"That basically means that clotting pro 
teins in the blood are rapidly act ivated w ith 
diffuse clo tti ng all over the body . Clotting 
protem s ar e thus rapidly consumed and the ir 
levels fall accordingly. 

..As the platelets. corpuscles in the blood 
which playa crit ical role in the format ion of 
blood clots. are also involved in this process. 
their count In the blood falls too. 

" The depl etion of both platelets and clot
ti ng factor s results In widespread bleeding. 
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Medical res earch er. Dr Hatem Salem uses an 
aggregometer to study the e ffe ct 01 collagen on 
blood ptetete ts . Co llagen IS be l ie ved to be 
respo nsible lor the severe bleeding which ,?c
curs in the Le Veen sh un t - an operation 
designed to retteve ascites patien ts (le ft! 01 <1~ 
cumulated fl uid Pho to (abo ve): Rick Cro mp tc 

usually necessitating ligation (the tieing off) 
of the shunt. This operation has been carried 
out on 14 pat ients at our hospital and in all of 
them the same complication arose." 

U sing sophistica ted platelet and 
biochemi cal tests on samples of ascitic fluid 
from alcho lic liver disease patients, and also 
from some wi th malignant ascites . Salem 
and Handley were able to identi fy th e factor 
in the flu id w hich they believe is responsi ble 
for the rapid consum ption of pla telets and 
clotting prot eins wh ich precipi tates the 
bleeding. 

Collagen 
The fact or. they found. was collagen. They 

bel ieve it acts by causing platelets to clump. 
" It is known from test tube experiments 

that collagen can aggregate platelets: ' 
Salem says. " It is also known to activate 
other clott ing factors. 

"W e also know that collagen 's activat i 
of plat elets in the test tube can be blocked '- , 
aspir in. 

"We hope that by using aspirin we will be 
able to block the effect of collagen in Le Veen 
shunt patients. If the act ion of collagen is 
blocked in these pat ients. the infusion of 
ascit ic flu id should have no untoward effect 
on their clott ing mechanism. and the problem 
of bleeding . wh ich forces the physician to 
ligate the shunt. w ill not occur. " 

Salem hopes to begin tria ls soon w ith 
aspirin as a collagen blocke r. But because of 
the elem ent of uncertain ty and the present 
hazardous nature of the Le Veen shun t 
operat ion. prel im inary trials w ill be earned 
out on rabbi ts 

If th e tr ials are a succ ess. aspir in will be 
used as pre-operative treatment for patients 
with ascit es. 

Salem is hopeful th at one aspirin a day for 

a w eek befor e the operation should be 
enough to prevent this complication. 

" If aspirin doesn't work. I'm sure we will 
find otbs r agents that do ," he says. "The 
most Important thing is we have found the 
cause. It should not be difficult to find a 
cure 
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Good news 
for hi-fi 
buffs 

MONASH electrical engineer. As
sociate Professor E. M . Cherry, has good 
news for hi-fi buffs concerned by distortion 
in existing high-fidelity amplifiers. 

The typical di stortion level for commercial 
high-fidelity amplifiers is a fraction of one per 
cent at middle frequencies, perhaps eve n 
0.01 per cent. But distortion increases at low 
and high frequencies , the deep bass and high 
treble sounds. 

Cherry has bu ilt an ampl ifier which uses 
standard transistors and other components, 
:" w hich distortion is onlv a few parts per mil 

,1 over the entire range of audible frequen
c ies. TD do this he invented a new 
mathematical principle. 

A paper describing the principle has won 
for Cherry the 1978 Norman Hayes Medal. 
This medal is awarded annually for the " most 
m erit ori ous paper publ ished in the 
Proceedings of the Institution of Radio and 
Electronics Engineers Australia during the 
preceding year:' Adjudication alternates 
between the Inst itution of Electrical and 
Electronic Engineers (New York) and the In
st itu t ion of Electrical Engineers (London). 

Patent 

M onash has applied for a patent. and 
through J. H. Reproducers (Austral ia] has 
licensed the giant Pioneer Corporation of 
Japan to manufacture aud io amplifiers using 
Cherry's princ iple. 

Cherry 's interest in audio dates back to a 
.noolbov hobby, although his concern with 

the problem of amplifier distortion began four 
years ago in an atmosphere of scepticism. He 
que stioned, and still questions, the claim of 
some hi-fi buffs that they can distinguish dif
ferences in distortion in the best hi-fi equ ip
ment. 

" I t ' s fairly well known that the 
loud speaker and pickup between them in
trodu ce som eth ing of the order of one per 

.. --_-,.

cent distortion under loud signal conditions," 
he says. " Yet some high -fidelity enthusiasts 
c laim to hear the difference between 
amplifiers wh ich introduce only an add itional 
0 .1 per cent distortion. 

'" found it hard to bel ieve that loudspeaker 
distortion wouldn 't mask amplifier distortion. 
To settle the point I built an amplifier with 
only 0 OOOB per cent distortion, which 
couldn't possibly be detected," 

New principle 

To do this. he invented a new principle 
whi ch enables negative feedback far in ex
cess of the formerly accepted theoretical 
lim it (known as Bode 's limit) to be appl ied to 
an amplifier. 

Negative feedback involves a loop around 
an ampl ifier which feeds part of the output 
back to the input, as in Figure 1 (below), so 
that the signal which goes into the amp lifier 
proper (called the " error" ) is the difference 
betwee n the input to the system and the fed
back signal. Negative feedback reduces the 
effect of the distortion in the ampl ifier in the 
ratio of this " error" to the system input. The 
small er the error the less the distortion. 

" W hat I found, in a sense, is a way of 
cheat ing on this limit of Bode," Cherry says. 
" If you sti ck to Bode's rules the limit is un
shakeable, but you can 'cheat' by altering the 
boundary conditions. 

" I apply not one feedback loop , as in 
Bode 's theory , but instead have a 'nest' of 

AM PLIFIER N EW 
INPU T PROPERSUBTRACTOR 
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Electrical engineer Asso c ia te Professor E.M. 
Cherry has tnut! an amplifier in wh ich distortion 
is on ly a few part s pe r mittion o ver the en /Ire 
rang e of audib le freq ue ncies. To do ttns . he in
vented a new metnemettcet pr incipl e. 

Photo: Rick Crompton . 

feedba ck loops , one inside another. It also 
turns out that the inner loops need to feed 
back Signals which depend not on the output 
signal itself but on the way the output is 
changing with time." 

The obvious application of the idea is to 
improve traditional hi-fi power amplifiers 
used to drive loudspeakers. But there are 
oth er potent ial uses. Cherry says. One is the 
field of integrated circuits. 

" There is a certain amount of prejudice 
against integrated circuits for high f idelity 
audio use," he says. "H i-fi enthusiasts 
be lieve their sound is poor . 

"There is no reason why pre-amplifiers 
used with pick-ups and tape recorders could 
not be replaced by integrated circu its incor
porating my idea. The sound would be good 
with a minimum of distortion." 

Improver 

Another application in the high fidelity 
field IS an "amplifier improver" - a "black 
box" that could be added to an existing 
amplifier to upgrade its performance. Figure 
2 (below) shows how the improver could be 
connected and is also a good illustration of 
Cherry's principle of nested feedback loops, 

" Because the ' improver' contains none of 
the high -power electronics needed in a 
power amplifier," Cherry says, "it could be 
m anufactured comparatively cheaply . A 
typical ' improver' would reduce the distor
nons in an existing amplifier by about a factor 
30 and give a cheap amplifier, equivalent in 
performance to a very expensive amplifier. " 

The new principle also applies to 
amplifiers used at present to strengthen 
telecommunication signals, 

Existing amplifiers - those used in con
nection with coaxial cables. for example 
are " perfect ly adequate for the purpose " , but 
they need expens ive transistors which need 
speci al characteristics. 

"There is no reason why amplifiers using 
my idea and ordinary transistors should not 
be made for telecommunications use," he 
says. "They would be cheaper, perhaps only a 
dollar per amplifier cheaper, but it would be a 
dollar each 
ampli fiers." 

in a very large number of 
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FIg 2: An ittus tratton of ho w Cherry 's " empu tter Improver" could be con
feedback toop . but a ne st of le edback loops, one in side ana /her Ne qeuve nected to an eXistIng emotitter to upgrade i ts p erformance. It IS a good il

fe edback reduces the effec t ot distort ion 

FIg. 1. Che rry so lved the distoruon problem by applying. no t one negatIve 

tus treuon o f (he onncipte of nested teeaoec« loops, 
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Throwing light on a complex
 
bowel 
disorder 

MONASH physiologists, using a special 
strain of mice, are making headway In un
derstanding the complex Interaction of 
muscles, nerves and hormones involved in 
Hirschsprung's disease. 

Hirschsprung 's disease. a potentially fatal 
disease of the lower bowel, affec ts about one 
In 5000 babies. 

Children w ith the disease are unable to 
defaecate because of a severely constricted 
lowe r bowel. The part nearest the anus is 
constricted: the portion above is distended. 
almost balloon-like. 

The children are " at grave risk" unless the 
cond ition is d iagnosed promptly and a 
colostomy operation is perfo rmed . 

Surgeons treat the disaase by removing 
the constric ted part of the colon (the large 
bowel) and linking the unaffected pert to the 
anus. 

The Monash team. led by Dr Grahame 
Taylor, a senior lecturer in the physiology 
department. is attempting to identify the ner
vous syst em or systems involved and the 
neuro -transmitters. the chem icals wh ich 
transm it the neural message . as an aid to 
diagnos is and. in the long -term . perhaps. to 
th e development of drugs wh ich may obv iate 
the need for an opera tio n. 

Taylor's team includes Robert Baum, a 
research assistant, and past -honou rs' student 
Ian Meredith. Alan Koh . a research assis
tan t. also worked on the NH&MRC-funded 
project unt il last year when he returned to 
Kuala Lumpur. 

In the ir attempt to unravel the complex 
neural mechanisms involved in bowel 
motil ity , Taylor and his colleagues are using a 
special stra in of mice. called Piebald Lethal 
mice, whi ch. because of a genetic defec t, are 
born w ith a condit ion wh ich resembles 
Hirschsprung' s disease. 

These mice . wh ich. like children born w ith 
H irs chsprunq's disease, are unable to 
defaecate because of the constricted lower 
bowel. usually die w ith in about 21 days of 
birth. 

The Monash researchers are engaged in a 
three -pronged attack on the problem: 
• Mi croscopic stud ies of mouse bowel tissue 
and tissue ta ken from bab ies at biopsy or 
dur ing surgery. These stud ies are being car
ried out in collaborat ion w ith Associate 
Professor Robert MacMahon, of Queen 
Victoria Medical Cent re. 
• Organ bath contracti li ty stud ies. in wh ich 
bowel tissue is suspended in a nutrient soup 
and its contract ili ty exam ined , and 
• Electro -physiology stud ies. in wh ich tiny 
microele ctr odes are Inserted into smooth 
muscle cells to permit examination of spon 
taneous and induced electrical changes that 
occur across the cell wal l. 

Using these tech niques. Taylor's team has 
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conf irmed that gang lion cells - nerve cells 
that serve as relays in the nerve networks of 
the gastro-inte stinal tract - are missing in 
the constric ted region of the colon both in 
bab ies w ith Hirschsprung's disease and in 
the mice. 

One class of nerves wh ich appear to be 
missing are the " non-adrenergic inhibitory 
nerves 

These nerves are only one of several dif
ferent kinds of nerves found w ith in the wall 
of the colon. and act ivity in these nerves 
causes relaxati on in the normal colon. This 
relaxat ion is the first phase in the onward 
movement of the contents of the colon . 

Unknown 
neu ro-transm itter 

Following this first phase another branch 
of the autonomic nervous system (the ner
vous system over which we have no con 
scious contrail causes the muscle layers to 
contract and propels the waste products 
along th e colon . 

The neuro · transm itter in the non
adrenergic inhibi tory nerves is unknown. 
Professor Geoffrey Burnstock. formerl y of 
the Un iversity of Me lbourne. now Professor 
of An atomy at University College . London , 
one of the early workers in th is f ield. co ined 
th e name " purinergic" for them. 

He bel ieves the neuro-transmitter is ATP 
(adenosine triphosphate). a compound in.. 
vo lved in many chem ical react ions in the 
body, or a related compound. 

Taylor says that muscular movement in 
the gastro-int estinal tract is the result of a 
com plicated interplay of nervous, muscu lar 
and hormona l mechanisms. wh ich are sti ll 
not w ell understood. 

Apa rt from the non-adrenergic inhibi tory 
nerves. there are other classes of auto nom ic 
nerves invo lved in the movement of the 
gastro-intestinal t ract . he points out. One is 
the adrenergic nerve. wh ich releases the 
neuro-t ransmitt er, noradrena line , and. in 
most of the gastro-intestinal system, causes 
relaxation of the tract. 
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Monash ph ysiolog ist Dr Grensme Ta ylo~ (tett) 
stu aies the complex neural mechanisms involv
ed in t-urscnsprunq :s disease - a po tenllally 
fatal aiseese of the lower bowel. In h is research, 
Tay lor IS ussnq a st rain o f mi ce . called Piebald 
Lethal m ice. Which . because of a aenetic defect. 
are born WIth a simtler condition . The pic ture 
above shows a norma l mou se (left). Piebald 

mou se (fight) . 

In the constr icted reg ion of th e low 
bowel of the mous e, there is an excess ! 
these nerves, he says, but they are not 
responsible for th e constrict ion. Add ition of 
noradrenali ne causes the gastro -intestinal 
trac t to relax. 

There are also chol inergic nerves in the 
region. This class of nerves releases another 
type of neuro-trans mitter. acetylchol ine. 

Over-activity of th is class of nerves should 
cause const rict ion of the gastro-intestinal 
tract. he says. but it is obv iously not responsi 
ble for th e constriction found i n 
Hirsch sprunqs disease. Addit ion of atropine. 
a drug which blocks the action of cholinergic 
nerves, has no effect at all on the bowel 
block age. 

The m issing nerve s also cause the gastro
Intest inal tract to relax, Taylo r points out. 

" But one might believe that if the affected 
segment has no nerves or is lack ing in a cer
tain type of nerve. the area above it may well 
be able to for ce the intestinal contents 
through ," he says. " That however doesn; 
seem to be the case. 

" Clearly. we do not understand the way in 
which the bowel propels its contents along 
its entire length." 

The natu re of t he neu ro- transmitter 
released by the missing nerves - th e non
adrenergic inhib itory nerves - may be an 
impor tant clue in understanding th is gastro
intest inal puzzle . 

Recent work by pharmacologists suggests 
that pept ides (amino acid -conta ining com
pounds) may act as neuro-transmitters in the 
gastro -intestinal tract. 

Some of these are expensive to purchase, 
but Taylo r's team hopes soon to test some of 
them. 

" Until we know what the tr ansm itter is we 
are really working in the dark ." he says. 

In' the long term, he says. it shou ld be pos 
Sible to identify the transm itters involved in 
normal gastro -intestinal motil ity patterns. 

Once th is is done . it may be possible to 
develop drugs which mimic their effects and 
so provide alternat ive ways of treating cond i 
t ions such as Hirschsprung's disease. 
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