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Laboralory culture 01 Pseudomonas bacrerla . The 
three whitish-looking spots are muco id mutanls 
produ ced etter setecuon by exposing the bacrerla 
10 en antibiot ic . 

Bacterial genetics aids
 
cystic fibrosis research
 

TREATMENT with certain antibiotics 
could be harmful rather than beneficial 
in the treatment of respiratory infec
tions of children suffering from cystic 
fibrosis. 

Evidence obtained from research car
ried out in the Monash department of 
genetics suggests that some antibiotics 
encourage the evolution of a bacterial 
mutant which is covered in slime. 

This type of "mucoid" mutation is 
usually found in the sputum of cystic 
fib ros is pat ients shortly before death, 
which is etten due to accumulation of 
mucus and congestion of the lungs , 

There are ind ications that the mucoid 
mutant contributes to this fatal conges
tion . 

The findings were made by Dr. John 
Govan, who has just completed a year 
at Monash on a Medical Research Coun
cil travell ing fellowship. He has now 
returned to the University of Edinburgh 
Medica I School. where he is a lecturer 
in med ica I microbiology. 

Dr . Govan plans to present a paper on 
his Monash findings at an International 
meeting on cystic fibrosis to be held in 
Paris early in 1976. 

Th is work Is one of many offshoots 
from research over the past 20 years by 
the professor of genetics at Monash , 
Professor Bruce Holloway. As part of a 
genera I study on bacteria I genetics. he 
has been building up a "map" of the 
genetic structure of the 'bacterium in-

running l olal each time the "pencil" is touched _ 
/0 Ihe surlace .-Pic/ur e: Herve Allea ume. 

valved in these cystic fibrosis infections. 
Pseudomonas aeruginosa. 

This bacterium has two important pro 
perties. says Holloway: 

• It can cause human infections, par
ticularly of the urinary tract or after burns 
and in association with other serious ill
nesses such as cancer or cystic fibrosis. 

• It Is very resistant to many of the 
commonly-used antibiotics, making such 
Pseudomonas infections difficult to cure. 

"Cystic fibrosis is a human genetic 
disease," explains Holloway. "About one 
in 50 of the population are carrlers, 
suffe ring no personal III-effects . But a 
child whose parents are both carriers 
has a one in four chance of being born 
w ith the d isease in a fatal clinical form. 

" The inci dence of such sufferers is 
one in every 2000 live births. They rarely 
live more than 15 to 20 years before 
succumbing eventually to fatal lung con
gestion Or some other complication." 

The level of antibiotic wh ich reaches 
the lungs could be hIghly effective In 
selecting the mucoid variant rather ttian 
curing the Pseudomonas infection . The 
experiments indicate not all antlblotlcs 
exhibit this trait and so a selective choice 
of antibiotic treatment is advisable for 
cystic fibrosis patients. 

Mucoid mutations have been shown by 
Govan to emerge In three ways-and 
from the genet ic "map" developed at 
Monash, it can be shown the mutat ions 
are all genetically the same , says Hollo
way. This " map" , the most advanced for 
Pseudomonas aeruginosa, is being ex
tensively used by geneticists and micro
biologists in many countries . 

Every year the Monash department of 
genetics sends out hundreds of mutant 
variants of Pseudomonas to laboratories 
all over the world. 

Oil "eater" 
In a closely related study. scientists 

of the Genera I Electric company in the 
United States recently announced the 
genetic engineering of a strain of Pseudo
monas which can be used to "eat" up 
oil spills in waterways. 

The key to developing the " oi l-eating" 
species of Pseudomonas and to under
standing the organism's antibiotic resist
ance has been the study of genetic struc
tures called plasmids in the bacterium. 
These are pieces of the genetic material . 
DNA, separate to the chromosome, which 
have been shown to carry some of the 
genes which make Pseudomonas so 
special. 

Besides Govan. other visiting research

continuad next page 
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To avoid compl ications in later refin 
ing stages, the copper content must beTHIS MIXER COULD reduced to at least .002 per cent. 

In the past, the only way to achieve 
this level has been by a batch process ofCAUSE A STIR sulphur drossing . This entails pouring the 

AUSTRALIA appears set for a leap 
forward in world lead refining tech
nology with a process developed by a 
Monash engineer, in collaboration with 
research staff of a South Australian 
refinery. 

It is a technique for "continuous 
sulphur drossing", which should reduce 
labor costs and improve process control. 

And it is all done in a small metal box . 

The development represents the marry
ing of two areas of expertise-funda. 
mental theory from a University labora 
tory and the practical operating skills 
and know-how of industry. 

The breakthrough was made by Asso
ciate Professor Frank Lawson, in the 
University's department of chem ical 
engineering . Refineries and metallurgists 
throughout the world have spent many 
years trying to make this important lead 
refining process continuous . 

The " box " based on Lawson's orig inal 
id ea was developed by Broken Hill Asso
c iated Smelters staff and has been oper
ating for about the last eight months as 
part of a pilot plant at their Port Pirie 
refinery. 

Two BHAS men have been concerned 
with the development: Research Officer 
R. G. Kelly and Research Superintendent 
D. H. Ward. 

Following its success , work has started 
at BHAS on the design of a larger, com-

BHAS reseetcb ottlcer R. G. Kelly puts rhe 
finish ing tou ches to the pilot plant . The to ur 
stirr ing rods are powered by flex ib le dr ives from 
etectric motore set high UP awey Irom the neet , 
-Picture by co urte sy of BHAS. 

rnercial version and patents have been 
applied for covering the technique. 

A paper on the new process will be 
presented this month at an Extractive 
Metallurgy Symposium to be held at 
Melbourne Un iversity by the Australasian 
Institute of M ining and Metallurgy. 

Sulphur drossing of lead is a process 
used to remove minute traces of copper 
-one of the naturally-occurring impuri
ties. 

molten metal into huge, dish-shaped 
"kettles " conta ining anything from 50 to 
200 tonnes. 

Solid sulphur is added manually and 
the mixture stirred, produc ing more lead 
sulphide and copper sulphide dross, 
which is skimmed off manually using 
large spoons, Th is job is slow, hot and 
dirty. 

The laborious task of adding sulphur, 
stirring, and skimming off dross goes on 
until the copper content drops to the 
desired .002 per cent level. 

The lead then goes through continuous 
processes invented by BHAS, to remove 
arsenic, antimony, si lver and gold "im
purities" still remaining . 

There has therefore been the unsatis 
factory situation where the manua I sul
phur drossing has been wedged in the 
middle of an otherwise continuous refin
ing process . 

Lawson's process means the elimina 
tion of this labor-intensive meat in the 
middle of the processing sandwich . 

Many previous attempts, here and 
overseas, have been made to devise such 
a continuous system . Most have been 
variations on the idea of pouring the 
molten lead into a tank where the sul
phur was add ed and stirred automatically, 
the dross or scum overflowing at the top 
while pure lead was "bled " off from the 
bottom . 

But the fatal drawback has been that 

Genetics aids cystic fib r0 sis t reatment from previous page 
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studying these plasm ids for nearly 20 the plasm ids which often determine the (Czechoslova kia).
 
years , see ing how they relate to other sex of a bacterium so that in addition Recently be was appointed secretary to
 
genetic characteristics of the bacterium. to conferr ing desired properties on bac  the Genetics Commission of the Inter


" A disturbing thing about some teria, they also confer sexual potency . national Association of Microbiological 
Pseudomonas aeruginosa plasm ids is " By controlled matings, the relative Societies . 
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the lead has not flowed uniformly through 
the system . Som e was trapped longer 
than it should in parts of the tank be
cause of edd ies in the molten metal. 
Some flowed too directly through the 
system and out again before it had time 
to react sufficiently with the sulphur. 

Following Lawson 's idea , the " box " , 
made of 1/4-in. mild steel, is divided into 
four mixing chambers and a separat ion 
chamber. Molten lead pours into the 
first of the four chambers, together with 
a calculated amount of sulphur. A stirrer 
in the chamber thoroughly m ixes the two 
mate r ia ls as they flow through and into 
the second chamber. There they are 
m ix ed aga in , f low to th e third chamber 
and then to the fourth , be ing stirred In 
eac h one . 

A ll the while , a chemica l reaction is 
tak ing p lace and copper is being con 
verted into copper sulphide dross. At the 
same t ime, the reverse action of copper 
recombining with the lead is kept to a 
min imum . 

From the fourth mixing chamber, the 
m ixture overflows into the settling cham
ber, where the dross quickly floats to the 
surface and is removed whi Ie the low
copper content lead is withdrawn from 
the bottom . 

" Development of the techn ique is an 
example of a cooperative research effort 
between a far-sighted industrial company 
and the university," says Lawson. 

" I cou ld not have taken my ideas to 
the pilot plant stage without the help of 
BHAS because un iversi ty departments 
are not equ ipped to operate on the scale 
requ ired . A lternative ly , the company 
wou ld not now be in a pos ition to intro
duce cont inuous su lphur dross ing into 
the ir lead refin ing circu it w ithout my 
orig inal w ork. 

"Both industry and th e un iversity have 
ben ef ited and i t is to be hoped there 
w ill be many more cooperative success 

to ries of th is kind. " 

Associate Pro less or Frank Lawson at rhe console 
0 1 a No ve 2 mint-comput er On which he d id 
mOS l of the prel imin ary ca lculati ons leading 10 
rhe new teenntaue. 

~ , ~ ~~ 
Dr . Kathleen Hayes ( tett) and a molher wilh a child suffering from severe aeetnee« dua 10 pr enatal 
CMV Inlection. Diagnosis soon etter bIrth all owad eally detection and management ot the handicap. 

-Picture: Henry Berkshire , 

Sneak virus 
that threatens 
the unborn 

INVESTIGATIONS by a Monash 
medical research er show that a com
mon virus is emerging as a prime 
cause of congenital abnormalities in 
children. 

Like rubella (Ge rman measles), the 
virus can damage the unborn child when 
a pregnant woman becomes infected. 

The infection, cytomegalovirus (CMVI. 
can cause cerebral palsy, ep ilepsy, in tel
lectual deficiency, deafness and v isua I 
defects . It is also suspected of being to 
blame for problems later in life such as 
specific learning difficulties, 

Besides congenital abnormalities and 
intellectual deficiency, prenatal viral in 
fections are known to contribute to the 
incidence of miscarriages, stillbirths, and 
premature births , 

The ravages of CMV appear to be at 
least as great as those of prenatal rubella, 
but it is less frequently recognised at 
birth, says Dr. Kathleen Hayes, head of 
the Virus Research Laboratory in the 
Monash department of paediatrics at 
Queen V ictoria Hospital. 

She conducted sal iva tests on 200 
selected newborn babies . When this re
vealed two with CMV, she and her staff 
last June started tes t ing every baby born 
at the hospita l. 

In the f irst 400 there were another two 
CMV cases . 

" T hi s is a very high incidence com
pared with that of other congenital 
abnormalities," says Hayes, "The inci

dence of mongolism , by comparison, is 
one in 600," 

The seriousness of the problem is 
illustrated by studies in Australia in 1973 
which showed that 4-6 per cent of the 
population suffer from intellectua l de
fic iency. Another 4-10 per cent of chil
dren are born with some form of bra in 
damage and three per cent have specific 
learning d ifficulties. 

CMV is close ly related to herpes sim 
p lex , the cold sore v irus, expla ins Hayes , 
It is an ins idious attacker of the un 
born because it seldom produces clinical 
symptoms in humans infected after birth, 

The pregnant woman is therefore 
usually unaware she has the virus in her 
system. 

Wh ile many CMV victims have no 
clin ical symptoms at birth, others exhibit 
signs such as an enlarged liver and 
spleen or a petechial rash (pinpoint blood 
spots caused by skin haemorrhages) . 
Examination of the eyes somet imes re
veals retinal damage causinq total blind
ness or severe visual defect. 

Smaller brain 
CMV-damaged bab ies are frequently 

undersized or the virus. like rubella, can 
cause microcephaly-a smaller-than
normal head due to decreased brain size. 

"The trouble is that in normal c ircum
stances many of the symptoms are not 
immed iately recogn ised . When they are, 
they are often not put down to the effects 
of prenatal CMV infection," says Hayes. 

She be lieves that, ideally, hospita ls 
should make routine urine or sali va tests 
after each birth to detect CMV babies . 
This would alert medical staff to watch 
such in fants tor signs of damage, 

continued nexr pag e 
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woman could be infected, exhibit noVirus threat to unborn from previous page symptoms and therefore be unaware she 

Another important consideration is 
that CMV babies are high ly infectious, 
whether damaged or not. Tests by Hayes 
show they are still excreting the virus 
four to six years after birth. 

"This persistent CMV excretion by 
prenatally infected infants presents a 
social health problem to the community," 
says Hayes. "It is important that sus
ceptible pregnant women be protected 
from this risk of infection." 

As well, CMV is a threat to kidney 
transplant patients and others being 
treated with immuno-suppressive drugs, 
says Hayes. It can result in the trans 
planted kidney being rejected or in the 
patient developing a form of pneumonia. 

CMV is not a newly-discovered virus . 
It was first recognised in 1906, although 
it took until 1956 for scientists to isolate 
it from the tissues of a stillborn baby . 

There is still no vaccine to protect 
against it, although one is anticipated in 
the near future by drug companies work
Ing on the project. The delay, says Hayes, 
is because the CMV problem has been 
under-rated. 

"Large epidemics of rubella occur 
every eight to nine years, and the sub
sequent incidence of ma lformations such 
as cataracts and congenital heart disease 
served to focus attention on the problem. 
This provided impetus to the develop
ment of rubella vaccine by 1964, only 
two years after isolation of the virus:' 
she explains. 

"CMV, however. does, not come in 
epidemics. It is with us all the time, 

usua lIy undetected, and until now not 
considered a serious problem. 

"In a non-epidemic year, the incidence 
of rubella among pregnant women is 
about one in 1000 and in a large epi 
demic year about 20 in 1000. The inci 
dence of CM V is regularly around three 
to five per 1000 pregnancies," says 
Hayes . 

"Even allowinq for rubella epidemics, 
CMV contributes at least as much as 
rubella to the total incidence of prenatal 
infection. And as rubella. because of a 
vaccine, is now potentially preventable, 
CMV will in future assume relatively 
greater importance as a cause of con
genital abnormalities." 

Many complexities 
The extent to which prenatal viral 

infections contribute to congenita I abnor
malities is not accurately known, but 
after the 1963-64 rubella epidemic some 
20,000 pregnancies were lost in the 
U.S .A . alone and 25,000 children sur
vived with severe handicaps. 

There are many complexities to CMV. 
Every baby infected in the womb will 
not necessarily suffer the more obvious 
forms of brain damage, says Hayes. More 
research is needed, however. to deter
mine if infants who are apparently symp
tom-free manifest problems such as deaf
ness or learning difficulties later in life. 

The infection is a chronic one which 
can remain dormant in the body for 
years, possibly for life. Therefore a 

carries the virus , but have it damage a 
baby she produces later. 

The risk of this seems slight, however, 
says Hayes . Her research, based on 
blood-testing of 1100 women at two 
Melbourne pre-natal clinics, indicates the 
greatest danger occurs when a mother 
has her first contact with the virus during 
pregnancy. 

The danger appears most accute when 
this occurs during the first six months of 
pregnancy. 

Evidence of pre-pregnancy infection 
was more common among migrant 
women (85-88 per cent) than among 
Australian women (60 per cent) . This 
means Australian women are more at 
risk of becoming infected during preg
nancy. 

The research shows that by the age of 
15, some 56 per cent of women have 
been infected with CMV, and the per
centage increases with age, peaking a' 
79 per cent by 30-34 years of age. 

Hayes says further study of the prob
lem is vital, but her work is threatened 
by lack of research funding . She has had 
a request for $49 ,600 for 1976 turned 
down by the National Health and Medi
cal Research Council , which has paid her 
salary for the past seven years. The 
money was to cover salaries for herself 
and three staff, plus equipment and 
maintenance . 

"The Monash department of paed iatrics 
is trying to reorganise its commitments to 
provide my salary next year ," she says . 
"But this will not prevent the project 
suffering a severe setback." 

UNIQUE TRIBUTE TO PIONEERING V-C
 
THIS is a landmark issue of 

"Monash Review"-the last to be 
published during the vice-chancellor
ship of Dr. J. A. L. Matheson. . 

Dr. Matheson's pioneering work ends 
on January 31-16 years to the day from 
the time he took charge of a Monash 
that was then a University in little more 
than name and intent. 

The baby he has nursed to a flourish
ing adolescence in terms of years, but 
a respected maturity in the eyes of the 
academic world, plans to recognise his 
efforts in a unique way . 

It has commissioned the building of a 
magnificent pipe organ, to be named in 
his honor, which will be installed in 
Robert Blackwood Hall. The four-manual, 
tracker-action instrument will be built 
by Herr Jurgen Ahrend, of leer, West 
Germany. 

Sir James Darling, President of the 
Australian Elizabethan Theatre Trust, 
recently launched a $350,000 Organ 
appeal. Money subscribed in excess of 
actual construction cost will be used 
to finance a continuing series of concerts 
in recognition of the work of both Dr . 
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Matheson and his wife, Mrs. Audrey 
Matheson. 

There has been a rapid and heartening 
response to the appeal, with more than 
$238,000 already given or pledged at 
the time of going to press. Both the 
University and the Victorian Government 
have given $50,000 and there have been 
many generous gifts from both private 
and corporate donors. 

In opening the appeal, Sir James 
Darling said that on Dr . Matheson had 
largely fallen the reponslbilltv for plan
ning and executing the development of 
Monash . For this alone, the University, 
V ictoria and Australia owed him recog
nit ion . 

But, as well, he had served in many 
other ways-and would continue to 
serve in future as chairman of the newly 
constituted and very important Aus
tralian Science and Technology Council 
(ASTEC) . 

Said Sir James: "This (Robert Black
wood) Hall, which is so magnificent a 
place in which to hear rnuslc-c-tha best, 
I think it is generally recognised, in 
Australia at least-deserves an organ 

4 

and understand that this particular 
organ, unique as all organs are, will t 
worthy of this hall, of this university ana 
of the man in recognit ion of whom it 
will be presented." 

Artist's Impression 01 the proposed organ in the 
Robert B/ackwood Hall seiling. t ne draWing /s the 

work 01 a Monash science graduate , 21-year-old 
Peter Truster. 
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