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Hepatitis Defeat 
Nearer 

A joint Monash University-Fa irfield 
Ho spital research team has discovered a 
virus-like agent (a nti gen) in the faec es 
of a proportion of hep at itis patients. Th is 
could prove to be of major significance 
in mastering the last major infectious 
disease of the developed countries. 

Dr. A. A . Ferris ( now Reader in 
Microbiology at Monash ) and Mr. J. 
Kaldor initiated the search for a possible 
agen t in the faeces of hep at itis patients 
at F airfield Hospital in August 1969. 
They were later jo ined by Mr. G . Cro ss 
of the University's Department of Micro
biology and Dr. 1. D. Gust and Mr. John 
Whit e of the Hospital staff . Th e successful 
outcome of the search was repo rted by 
the team in a recent issue of the "Lancet". 

Collaboration between the staff of Fair
field Hospital-several members of which 
are also part-time members of the Monash 
Medical Faculty-and the University's 
Department of Microbiology has been 
very close. This, and the fact that Fair
field handles more hepatitis cases than 
any other hospit al, greatly facilit ated the 
investigation. 

Following decad es of frustration and 
disappointment , researchers believe tha t 
they are at last on the verge of charac
terizing the virus or viru ses responsible 
for the disease . The lead that sparked 
the recent advances came in 1964, when 
an American working in a different medi
cal field discovered an unu sual fact or in 
the blood of an Australian aboriginal. 
This "Australia antigen" was subse
quently found in other human races. 

The relation of the antigen to hepatitis 
only became evident when one of the 
American laboratory staff studying th e 

Electron micrograph of virus-like 
particles in the faeces of patients with the 
infe ctious type of hepatitis. The y 
are about 130,000 lim es natural size. 

new agent went down with seru m hepa
titis. Th is form of the disease has a much 
longer incubation period than th e infec
tious type and is most commonly tr ans
mitted by blood or blood products ; it is 
often contrac ted by drug add icts who 
share needles under unhygienic cond i
tio ns. 

Ne vertheless, Au stralia antigen was 
found in serum specimens from only 
about 7% ofMelbourne hepatitis patients. 
The majority of 600 or more cases ad
mitt ed to Fairfield each year suffer from 
the much more common infectious form 
of the disease. 

The disco very of a larger particle as
sociated with the smaller Australia anti
gen in blood serum was announced in 
April 1970 by the Fairfield-Monash 
group within a few days of a similar an
nouncement by a research team at 
London's Middlesex Hospital. The small 
and large particles have similar sero
log ical characteristics, and it is possible 
that the virus-like bodies are aggregates 
of the small er units.. 

Tests by the F airfield-Monash group 
have sho wn that the virus-like bodies 
found in blood serum and in the faec es, 
although simila r in appearance under the 
electron microscope, can be differentiated 
by the ir sero logical behaviour. Pending 
positive proof that the particles are in
fecti ve viru ses, it is tempting to speculate 
that the stra in found in blood seru m is 
responsible for so-called serum hep atitis, 
and that the one found in faeces by the 
Fairfield-Monash team is a related str ain 
responsible for infectious hepatitis. 

Although the recent discoveries have 
to some extent out-dated som e earlier 
epidemiological studies, a survey made at 



The blood of serum hepatitis patients 
contains virus-like bodies very 
similar in size and appearance tinder the 
electron microscope to those [ound 
recently by a joint Monash Departm eru 0/ 
Microbiology-Fairfield Hospital 
research team (x 160,000). 

Fairfield Hospital by Dr. N. McK. Ben
nett in 1965 as a prelude to the present 
continuing research programme is of 
considerable interest because it throws 
doubt on some formerly widely accepted 
beliefs about the spread of hepatitis. 
For instance, the nature of sewerage 
facilities at home, school, or place of em
ployment did not appear to be related 
to its incidence. Indeed, infective hepa
titis was most prevalent in the inner 
suburbs of Melbourne, where population 
densities are high but pan or septic sew
erage systems extremely rare. Forty-six 
per cent of the patients questioned had a 
history of known contact with hepatitis, 

Relieving Weld 
Stresses 

The efficiency of industrial post-weld
ing treatment of steel should be improved 
as a result of knowledge of the physical 
processes involved obtained recently in 
Monash University's new Department of 
Materials Engineering, 

When two pieces of steel are welded, 
a small pool of molten metal forms be
tween them. The liquid solidifies rapidly 
once the heat source is removed, but con
traction of the hot ZOne is restrained by 
the surrounding cold steel. This results 
in deformation of the weld metal and 

the introduction of "locked-in" or residual 
stresses in the adjacent steel. 

In service, these stresses may be super
imposed upon the design stresses in a 
structure and lead to unexpected and 
sometimes catastrophic failures in the 
weld region . To minimize this effect, the 
residual stresses in a critical welded as
sembly are often relieved by heating to 
a temperature at which the metal softens 
sufficiently to allow the forces to be re
lieved by plastic flow. 

Present methods of post-weld treat
ment developed largely by trial and error, 
are adequate but expensive and time
consuming. Lack of basic knowledge of 
the processes involved has to some 
extent handicapped recent engineering 
developments involving the application of 
welding to the fabrication of highly 
stressed critical structures, such as the 
large pressure vessels used in nuclear 
plants. Many modern alloy steels have 
relatively poor welding properties, and 
here again an understanding of the physi
cal factors involved could lead to prac
tical solutions of welding problems. 

A typical large butt weld with massive 
metal fillillg between two steel plates. 
The weld metal is flanked by a narrow 
heat-affected zone in the parent material. 

Associate Professor R. McPherson and 
Ph.D. student J. C. Ritter have teamed 
to develop equipment in which stress re
laxation tests can be carried out over a 
range of temperatures simulating a com
plete stress relief cycle. A strain com
parable with that resulting from welding 
is given to the test material at room tem
perature and subsequently maintained 
during heating and cooling cycles; the 
tensile load is automatically adjusted for 
temperature-induced changes as small as 
a few millionths of an inch. 

A conclusion with important practical 
implications is that raising the post
welding temperature a further 50°C can 
achieve the same relaxation of stress as 
holding the welded steel at the lower tem
perature for many hours. The results 
have also shown how the relaxation of 
residual stresses in various types of . I 
can be predicted over a wide rang, ,f 
heating conditions from a knowledge of 
the variation with temperature of the 
particular steel's conventional tensile pro
perties. 

The team is currently studying the 
interrelations of the stress relaxation 
behaviour of the weld metal, the adjacent 
heat-affected steel, and the unaltered 
steel ; optimum relaxation treatment for 
one metallurgical zone is not necessarily 



the same as that for the others. The re
search projects concerned with various 
aspects of welding in steel and other 
alloys are sponsored by the Australian 
Welding Research Association. 

The Department of Materials En
gineering was established this year and 
a new undergraduate course in materials 
engineering is being introduced . As its 
central theme, this course will review the 
relations between the structure and pro
perties of materials and their economic 
use in a wide range of technologies. 
The Chairman of the Department is 
Professor I . J. Polmear. 

In addition to the work on stress re
laxation in steels, research activities in 
the Department include deformation and 
yield in plastics, fracture toughness of 
fibre-glass composites, lubrication in 
--":tal working, age-hardening in light 

oys, and the preparation of refractory 
materials by plasma techniques. 

Why Blackberries 
are Hard to Kill 

New knowledge of the biology of the 
bl~ck_QenLgain~d _iIl.J_b~_M.Qna.sh Depart
rnent of Botany should enable agrono
mists to develop better means of 
controlling that serious weed. It also 
explains why many common control 
measures are erra tic in their effects . 

Mr. R . L. Amor, a Ph .D. student in the 
Department on extended leave from the 

7torian Vermin and Noxious Weeds 
struction Board's Keith Turnbull Re

search Station at Frankston, had been 
concerned for some time with devising 
practical measures of blackberry controL 
Slashing, burning, and treatment with 
herbicides often not only failed to kill 
the plants, but actually stimulated suck
ering. It became increasingly evident that 
further progress depended on a better un
derstanding of its nature and behaviour. 

While working at Monash, Mr. Amor 
was granted a Winston Churchill Travel
ling Fellowship that enabled him to study 
the control of perennial weeds, particu
larly the blackberry, in other countries. 
This graduate project is therefore excep
tional in that it was done by a scientist 
already experienced in practical aspects 
of his study and was associated with an 
on-the-spot survey of current research in 
other parts of the world . 

In a preliminary State-wide survey, Mr. 
Amor found blackberry present in 107 
of 140 Lands Department districts. Some 

40% of regional officers questioned coo
sidered that counter-measures based on 
spraying the weed with 2, 4, 5-T were 
only partly effective. The total area in
fested with blackberry in Victoria is about 
400,000 acres. The Lands Department 
alone currently spends $160,000 a year 
on control of the pest. 

Mr. Amor's next step was to identify 
and describe the different kinds of black
berry (which together comprise the ag
gregate species Rubus [ruticosus'i natu
ralized in Victoria. He found eight types 
differing botanically and in characteris
tics that could affect their survival such 
as sensitivity to 2, 4, 5-T, the common 
herbicide used in blackberry control. 

After further investigation, Mr. Amor 
decided to concentrate the ecological, 
physiological and reproductive investiga
tions on Rubus procerus, the most com
mon type of blackberry in Victoria. The 
results of these studies enabled him to 
predict the most useful methods for con
trolling this particular blackberry. At the 
same time , general principles emerged 
that have wider application in the con
trol of other perennial weeds. 

Three-way Reproduction 

He found that R. pro cerus reproduces 
by seed, by production of roots on the 
tips SJJ -,:;a!)es, and by shoots from roots. 

Although seed is generally produced 
without pollination (apomixis), occasional 
progeny result from fertilization by pol
len from other plants. Some hybrids can 
survive under new stresses, such as those 
resulting from control measures. The 
same mechanism is responsible for the 
many types of blackberry found io some 
other countries, including England, where 
more than 350 types have been recorded. 

Canes of R. procerus live for four 
years and produce seed after their first 
year. Thickets studied near Flinders, Vic
toria, produced up to 12,000 seeds per 
square yard . However, germination is so 
poor that only occasional seedlings es
tablish in the vicinity of such free-seeding 
thickets. Seedlings within the thickets 
rarely survive. 

Roots form on the tips of the canes in 
autumn. This mechanism produced an 
average of two plants to every three 
square yards on the advancing fronts of 
thickets in the Dandenong Ranges. 

Less frequently, daughter plants origi
nate from lateral roots. None appeared at 
the site in the Dandenongs, but there 
were three plants per square yard in a 
seven-year-old thicket at Flinders. An ad
jacent patch that had been sprayed with 
2, 4, 5-T the previous year produced 
substantially more root shoots than the 

Prolific development of roots at the tips of 
the canes in autumn is characteristic 
oj R. procerus and is an 
important cause of the aggressive 
spread of this common blackberry in many 
parts oi Victoria. 

unsprayed thicket ; evidently the herbicide 
had stimulated the new growth. 

To prevent the spread of R. pro cerus 
it is therefore necessary to stop both 
seeding in summer and root production 
from canes in autumn . Spraying or cut
ting thickets prior to flowering in spring 
will prevent seeding. But extensive re
growth usually occurs during the summer 
and the tips of the new canes root in the 
autumn. However, canes do not form 
roots if they are again sprayed and cut 
or burnt in late summer. 

Eradication, as distinct from control , 
requires that the roots be killed. This is 
achieved by repeated spraying, or culti
vation of the tops. Living rOOtS can pro
duce shoots from at least 26 in. below the 
surface. 

The situation is complex and Mr. Amor 
believes that the answer lies in correctly 
timed integration of several different mea
sures. These include applying herbicides 
to the foliage or soil, mowing, ploughing, 
and, where appropriate, grazing. 



•
where ls the food ... 

Ant-Eaters 
Learn Fast 

A team of Monash neuro-psychologists 
led by Dr. J. C . Saunders has found that 
the echidna or spiny ant-eater, one of 
the world's only two egg-laying mammals 
(the other is the platypus), learns about 
as fast as other mammals, but is slightly 
less efficient , particularly in reversing a 
learned-behaviour pattern in response to 
changed circumstances. 

The monotrernes, the group to which 
this unique pair of animals belong, lay 
eggs and SUCkle their young, not through 
teats as do other mammals but by secret
ing milk from glands in the skin . They 
embody a strange mixture of reptile, bird 
and mammalian characteristics. The 
heart is mammalian, but the excretory and 
reproductive structures are virtually those 
of a reptile . The ear is part mammalian, 
part reptilian. The upper brain or cere
bellum is as highly developed as that of 
the mammals, but other sections of the 
brain are more primitive. 

Many creatures, from the spineless 
worms to Man, can mod ify their be
haviour through learning. However, this 
capacity varies according to the evolu
tionary level of the animal. Man domi
nates the animal kingdom largely because 
he learns fastest and can pass on what he 
learns to his fellows and to subsequent 
generations. 

Virtually nothing was known of the 
capacity of the monotremes to learn until 
the Department of Psychology team 
began to study the behaviour of the 
echidna. The present investigation should 
make a significant contribution to our 
understanding of the relation between 
animal behaviour and physiological pro 
cesses, linking existing knowledge of the 
behaviour of lower vertebrates including 
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fish, birds, and reptiles with that of mam
mals such as rats, monkeys, and Man. 

The echidna study provided an oppor
tunity for undergraduate psychology stu
dents (Joy Teague and Deborah Sloarnin ) 
to participate in a senior research project 
by doing the maze experiments as part 
of their second-year laboratory course 
requirement. A fourth-year zoology stu
dent (P. Pridmore) assisted in testing the 
echidnas and provided a link between 
zoological and psychological aspects of 
the investigation. 

The first step was to develop condition
ing procedures that could be used later 
to measure the limits of hearing in the 
echidna. The method used was the com
mon Tvrnaze test in which the animal must 
learn to turn right or left to earn a food 
reward . The echidnas were "wild" when 
first brought to the laboratory and in
variably took up a defensive curled 
position when touched, but within three 
weeks they had adapted remarkably to 
handling and to movement and feeding 
in the maze. 

All four echidnas tested soon learned 
to turn left or right to obtain food, ac
cording to their training schedule. At the 
completion of seven test runs, they had 
all recorded at least one error-free session. 
They also ran faster along the maze as 
learning proceeded, and in general ex
hibited the classic pattern of learning 
behaviour observed in the higher mam
mals. Their rate of learning was about as 
fast as that of the rat. When the food 
reward was removed, the echidnas SOOn 
evaluated the situation and by the fourth 
no-food session were turning left or right 
at random, as they had before the ex
periment commenced. 

A colleague in the Department of Psy
chology (Dr. C. S. Chen) joined the 
group to perform a second, more advan
ced experiment . The echidnas were taught 
as before, but the behaviour pattern was 

followed by a reversal; that is, they had 
to " unlearn" their lesson and turn in t 
opposite direction to obtain food . Ho 
ever, although the echidnas made fewer 
and fewer errors as the series of 10 re
versal tests proceeded, they were slow in 
learning to change their previous learned 
behaviour and never achieved the 100% 
success figure commonly reached by rats 
and related animals. 

Other current research projects in the 
Monash neuro-psychological unit include 
the association of hearing "signals" with 
the activity of single brain cells, and a 
study of the effects of drugs on learning. 

The echidnas learned which way to tum 
10 find food with relative ease. 


