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TWO Monash medical researchers 

have discovered that a chemical called 
5,6-DHT attacks and rapidly destroys 
bowel cancer cells in laboratory rats. 

Their experiments show that it acts 
within an hour of being injected beneath 
the peritoneum , the membrane lining the 
abdominal wall. 

After 48 hours , a single dose causes 
varying amounts of damage to tumors. 
ki Iling anything from 20 per cent to more 
than 90 per cent of malignant cells. 

And unlike rad iation therapy and anti 
··~. ln ce r drugs now used to treat human 

.Jncer. 5,6 -0HT doss not harm surround
ing hea Ithy tissue or the body's natural 
immune system. 

Synthetic hormone 
The chemical is a toxic, synthetic sub

stance but is a close relative to a 
naturally-occurring hormone called sero
tonin which is found in various parts of 
the body including the brain, gut, and 
blood cells. 

Its cancer-killing abilities were di s
covered by Dr. Peter Tutton and Dr. 
David Barkla. of the University's anat
omy department. Tutton is a specialist 
in the study of cell proliferation and 
Barkla is an expert in the study of cell s 
by electron microscopy. 

They have been working together on 
cancer research for more than two years 
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Dr. Tutt on (le tt) and Dr. Bark la check their resulls 
on a mJc rosco pe buill for two.-Picrure: 
Herve Alleaume. 

Chemical 
gives quick kill 
against 
cancer cells 
with th e aid of a grant from the Anti
Cancer Council of Victor ia . 

The ir future res earch will be funded 
partly by a new Bledin Fellowship 
awarded to them by the Anti-Cancer 
Council. The Fellowship recogn ises the 
contr ibuti ons of Melbourne company 
director Mr. Fred Siadin to the financ
ing of cancer research. 

A scient if ic paper de scribing their 
findings has been accepted for priority 
publication th is month by the prestig ious 
American journal " Cancer Research" . 

Whi Ie being cautious about the pos
sible ramificat ions of their research, Tut
ton and Barkla feel the results achieved 
in rats with 5,6 -0 HT are impressive 
compared with those of anti-cancer drugs 
now being used th erapeutically. 

The researchers warn , however, that 
much more research and experimentation 
is needed bef ore 5.6-0 HT could be 
considered for use in humans . 

" W hether it is as effective against 
oth er types of tumor, and in animals 
other than rats . has still to be proved," 
Tutton explains. 

"And because it has never before been 
considered as a therapeutic drug. it will 
need to be thoroughly tested for possible 
side effects ." 

Cancer of the co lon is one of the more 
common forms of cancer in western coun
tries. According to the statistics of the 
Anti -Cancer Council of Victoria , it affects 
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about one in 40 Australian females and 
one in 50 males. 

Like the " instant" poison cyan ide, 5,6
DHT ( its full scientific name is 5,6-dihy
droxytryptam ine) appears to attack the 
thousands of mitochondria, or "energy 
centre s", of cells. But unlike cyanide, it 
zeroes in only on cancerou s ones. 

"It seems to affect in many ways the 
ab il ity of the cancer cell to maintain 
itself, such as by pumping out unwanted 
substances that have leaked in and pump
ing in nutritional substances needed to 
mainta in i ts volume and to enable it to 
spread by continually dividing," says 
Tutton . 

The general effect, in most cases, is 

conttnueo next pag e 
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How to 
save a pile 
on builcling 
costs .. . 

CONSTRU CTIO N costs of elevated 
freeways and high-rise buildings could 
be cut by anything from 10 to 25 per 
cent as a result of research findings by 
a Monash eng ineering team studying 
foundation construction methods. 

They have d i scovered that most foun 
dations based on soft "bedrock" are 
made deeper than necessary-an ultra 
con servative design approach adopted 
because of a previous lack of data on the 
material 's load -carrying capac ity . 

" The attitude has correctly been to 
go fo r safety at the expen se of econo
my," says lecturer Dr . Ian Johnston , a 
sen ior member of the team. 

The Vi ctorian State Government's 
Country Roads Board , which has backed 
part of the Monash project with technical 
and financial ass istance, has already 
made use of the in iti a l findings. It has 
redesigned the foundations of a major 
inner city bridge now under const ruc 
tion . 

• 

The researchers , from the University's 
civil engineering departm ent, estimate 
the ir efforts could save up to $1 million 
on the cost of concrete pile foundations 
for Melbourne's proposed F9 freeway by 
safely halving the depth to which rock 
must be drilled. 

And millions could have been saved 
on large projects aIready built or under 
construction if more had been known 
about the behav iour of th e city's si lur ian 
mudstone, the soft rock extend ing und er 
most of the metropolitan area, they main
ta in . 

The department's geomechanics group, 
led by Associate Professor Ian Donald. 
have been working for several years on 
the probl em of supporting the city's in
creasingly heavy structures as safely and 
econom icall y as possible. 

Common method 
The standard foundation meth od , used 

commonly around the world and known 
as rock -socketed pil es, involves the 
drilling of a st.eel-cas ed shaft through 
upper surface layers and down and into 
the mudstone for some metres, forming 
a socket. A reinforced con cr ete pile is 
then cast in the shaft. 

Members o f the gr oup currently in
volved in the re search are Dr. Johnston ; 
Ph.D . student Adrian Williams, sec
onded from th e Country Road s Board 

Chemical kills cancer cells
 
fr om previous page 

to make affected tumors fir st become 
inflamed and swollen and then rapidly 
shr ink into a shapeless mass of dead 
cells-all within 48 hours. 

" Tw o things puzzle us about the i n
itial experiment, " says Tutton: "First we 
don 't know yet how or why it works; 
that is, just how it attacks the mitochon
dr ia. And second ly. in the 48-hour ob 
servation period of the experiment, it 
worked better against some tumors than 
others. In rat s with more than one tu
mor it destroyed 80 -90 per cent of the 
cells in som e and only 20 per cent in 
others. " 

Wheth er or not more than one injec
tion of 5,6-DHT ove r a longer period 
than 48 hours w ould give a complete kill 
of al l cancerous cell s in all tumors is 
just one of the things to be determined 
in future experimentation. 

Tutton and Barkla point out , however , 
that anti-cancer agents at present in use 
against some human cancers, notably leu 
kaemia, are not expected to destroy all 
tumor cells. Therapy is based on using 
them to reduce the number of malignant 
cells to a point where the body's natural 
immune system can overpower the re
mainder. 

Th e two researchers te sted the 5,6 
DHT on 13 rna Ie rats which for 20 weeks 
were given injections of a substance 
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known to cause colon cancer in rats and 
mice. 

The rodents were then given the single 
in ject i on of 5,6-DHT and killed at inter
vals of one, two, si x , 16 and 48 hour s. 
Specimens of healthy and cancerous 
tissue fr om th eir co lons were examined 
with the unaided eye and by both light 
and electron microscopy. 

" Control" animals injected with the 
tumor-inducing drug but not sub sequently 
treated with 5,6-D HT were aIso killed 
and examined. These showed " mod 
erately well-differentiated adenocarcino
mas (glandular cancers ) closely re 
sembling human colorectaI (lower bowel) 
tumors," the scientists report . 

Blood pressure 
After injecti on with 5,6-DHT the 13 

expe rimental rats became blan ched in 
appearance and somewhat lethargic-pre
di ctable symptoms because the sub
stanc e is kn own to cause high blood 
pressure . 

The sy mpto ms were less evident in 
eight of the rats wh ich were al so in 
je cted with Phentolamine , a drug which 
acts against high blood pressure . 

One rat treated w ith 5,6-DHT but not 
Phentolamine died from a stroke as a 
result of high blood pressure and wa s not 
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Dr . Joh nston (le ft ) and Ph.D. student Adr ian 
Wl lUams exetrune samples of the mudstone 
which make s up much of the be drock bene 
Melbourne .- Pic ture: David Holmes. 

and working under Johnston 's super
vi sion ; and M.Eng.Sc. student Scott 
Sloan , working und er Professor Donald 's 
superv ision. Another member, senior lec
turer Dr. Alan Parkin , is at pre sent over
seas. 

The geomechanics group has gained 
considerable empirical knowledge of the 
behaviour of rock-socketed piles through 
its involvement over several years in the 

includ ed in the study. The other 12 
displayed the symptoms of high blood 
pressure for a short time, after which 
th ese disappeared . The scientists then 
observed these reaction s: 

• Ma ny colonic tumors in the surviv
ing rats, wh en examined one , two, six 
and 16 hours after 5,6 -DHT treatment, 
were hyperaemic (full of blood) in ap 
pearan ce and showed areas of surfa-......... 
bleed ing . 

Tumors examined 48 hours after 
tr eatment were usuall y a pale grey 
" dead meat" color. But healthy sur
rounding cell s retained their normal ap
pearance, except in one animal which 
show ed a tiny, brown-colored area 
around one tumor . 

• Under a light m iscroscope, tumor 
sect ions taken one and two hours after 
5,6-DHT treatment show ed dilated blood 
vessels and increased numbers of leu co 
cytes (wh ite blood cell s) . 

" A t si x hours follow ing treatment, 
l ight microscop y of sect i ons of tumor 
showed areas of dead and degenerating 
cell s. A comm on characteristic observed 
w as a distorted shape. 

"Sections of spec imens taken 16 
hours after treatment showed widespread 
destruction of malignant cells:' the re
searc hers say. 

However. not all of the tumor ma ss 
wa s equally affected and som e glandular 
formations remained evident in the 
majority of cases . 
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testing and analysis of mudstone 
samples. and from its con sul ting work 
on a number of major projects . It has 
produc ed at least 20 consultancy reports 
and technical pap ers on the subject. 

Melbourne mudstone forms a major 
part of the geology of the metropolitan 
area . To the east of the city th e mud
sto ne is close to the surface. To the 
west and south of the city centre it lies 
deep under soft silt deposits and foun
dation s must be sunk to a considerable 
depth-up to 50 me tre s in places-be
fore the mudstone is reached . w ith 
perhaps a furt her 10 metres of drill ing 
to form the rock socket. 

Becau se of the variety of constructions 
using rock-socketed piles. it is not pos
sible to specify a gen eral per centage 
sav ing in building costs. Foundations are 
generally a fairl y low proportion of the 
co st of buildings w ith high superstruc
tures . But saving s for high-rise buildings 
might be in the ord er of 10 per cent over
all . says Johnston . 

Where. however. the foundation com
pon ent is high in proportion to the super
structure. as in the case of elevated sec
tions of freeways. the saving could be 
as high as 25 per cent. 

Quoting th e case of the F9 Fre eway, 
Williams said that because 45 metres of 
alluvium would have to be penetrated 
before the mudstone was reached, it 
would be necessary to use 100-200 high
load capacity piles with a diameter of 

In one animal killed 48 hours after 
treatment there were only a few tumor 
cells remaining in the sections examined 
and the tumor had become a shapeless 
mass containing granules wh ich th e re
searchers describe as "the garbage from 
broken down cells" . 

Dilated blood vessels and area s of 
haemorrhage were no longer apparent. 

'-' In tumor sections taken from other 
animals killed 48 hours after treatment. 
the changes were less marked . 

Rapid action 
The electron microscope revealed more 

details of the damage. It showed that 
only one hour after treatment th ere were 
obvious changes in the mitochondria of 
individual can cer cells and in the mem
branes connecting them. 

Many mitochondria w ere swollen. 
show ed a breakdown in their cr istae (in
ternal. bar -like r idges). and were filled 
with a cloudy material. 

The cytoplasm surrounding the cancer 
cell nucleus wa s frequentl y filled with 
empty vacuoles (sack-shaped space s) 
and other irregularities. And even the 
nuclei of some malignant cells appeared 
to be undergoing a change. 

Similar internal changes in the malig
nant cells was evident in specimens taken 
two hours after 5.6-DHT treatment. 

Struct ural
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'ease resistan ce 
Diag ram showing the " rock -socketing" metho d of 
anchoring concrete pi les. 

one to two metres and a load capa city of 
1500-2000 tons per pile. 

With con struction time vary ing from 
a week to two months per pi le. and a 
construction cost of $ 600 per metre for 
the rock socket. a 50 per cent reduction 
in the depth of socket to be drilled would 
have obvious cost advantages. 

A significant proportion of the research 
eff ort is being spent on field testing of 
piles with diameters ranging from 100 
mm to about two metres . Will iams has 
been w orking on tests of the load -bear
ing capacity of small diameter piles on 
the Mulgrave Freeway construction site. 
where the mudstone is conve nient ly ex
po sed. 

In the near fu ture, at a suburban brick 
pi t which is another conv eni ently ex

• 
Sta rting po int for the res earch was 

num erous studies which have shown that 
substances known as bi ogenic amines are 
an important factor in the rate at which 
both healthy and cancerous cel ls multi
ply. 

Early la st year, Tutton and Barkla 
f ound that inhibit ing the natural produc
tion of a parti cular enzyme which breaks 
down biogenic amines would cause a 
spurt in the growth of colon cancer cell s 
in their rats but not in the growth of 
cells in healthy surrounding tissue. 

However. the enzyme only breaks down 
biogenic amines when they have been 
taken INTO cells, and not if they are 
acting only on a cell's OUTER MEM
BRANE. 

From these fact s, Tutton and Barkla 
guessed that the amin es act internally 
on colon ic cancer cells but ext ernally on 
ce l ls of surrounding healthy tissue. 

Through their research . they then d is
covered that the hormone 5-hydroxytryp
tamine is an important amine acting to 
stirnu late cell gro wth in experimentall y
induced cancers of this type . 

Tutton then reasoned that if the can 
cer cells were absorbing this amine while 
healthy cells did not. then they might 
also absorb a toxic " cousin" such as 
5,6-DHT. pos sibly with fata I resul ts. 
while healthy cells remain ed unaffected. 

The results of their experiment initially 
appear to support this guesswork. 

pos ed site , he will load larger diameter 
piles to failure, then investigate just how 
th ey fail. 

An important aspect of this phase of 
the research w ill be the measurement of 
the load borne by the sides of the pile. 
Some design regulations have , until now. 
been based on the premi se that th e main 
load is born e by the base of th e pile, and 
data have not been available to convince 
authorit ies otherwi se. 

W illiams say s that tests made at the 
Johnson Street Bridge si te in South Mel 
bourne indi cated tha t 80 per cent of the 
load was being tak en by the sides of the 
piles. 

In supp ort of the view that present 
design method s are ov er-conservat ive. 
Williams says th at a testpil e at the 
Johnson Street sit.e was loaded to 1300 
ton s-twice the design load-and per 
formed so w ell that it was obviously 
over-designed . (The Johnson Street soc 
ket length has already been reduced by 
30 per cent on the basis of testing 
carried out so far.) 

Unknown factors 
According to Williams. present design 

methods do not tak e into account factors 
affecting the load-bearing capacity of the 
pi Ie. such as strength of the rock. its 
compressibility . roughness of the socket . 
and socket length and diameter. Further 
research w ou Id separ ate out these factors 
and mea sure their relevance to design 
method s. 

While William s is making experimental 
field investigations into the performan ce 
o f the piles. Sloan is engaged in theoret i
cal research, exam ining the behaviour of 
the pi les by means of finite element 
techniques. 

The third step , which should synthe
size the practical and theoretical work. is 
the intensive laboratory test.ing which 
has yet to be done. John ston says. how
ever , that the agreement between theoreti
cal and experimental results has so far 
been most encouraging. 

The problems associated with build
ing on soft rock such as mudstone are 
not pecu liar to Melbourne . They were not 
a great probl em for the city until it 
began running out of space and building 
higher and heavier. 

Wide application 
Johnston says the reason why Mel

bourne is so lv ing its own problems and 
not drawing on overseas experience is 
simply that most other cities sited on 
comparab le geological formations are 
going through similar processes of experi
mentation. 

He says he is confident th at the Mon
ash research will have useful appl ica
tion not onl y in other Au stralian cities , 
but also in other countries, most of 
which have soft bedrock . 

MONASH REVIEW 3 APRIL. 1977 



new power plant. the Monash engineers 
claim.Cheaper electricity? While the price of a 350 megawatt 

MONASH chemical engineers have 
developed a process which they be
lieve can slice millions of dollars an
nually off the cost of electricity gen
eration in power stations burning 
brown coal. 

It would reduce, by hundreds of 
thousands of tons a year-the coal that 
needs to be mined for this purpose. 

A s w el l as cutt ing the fuel bi ll of 
existing power stat ions, the system 
would also reduce. by about 16 per 
cent. the capita I cost of build ing new 
ones . 

And-perhaps more importantly-it 
provides a vital step for the conversion 
of brown coal to liquid fuel. 

The process is the resu It of res earch 
by the chairman of the University's de 
partment of chemical engineering, Pro
fessor Owen Potter, and calculations 
by professional officer Mr Andrew 
Keogh . 

It provides a simple, cheap way of 
drying off the moisture which makes 
up as much as two-thirds of brown coal. 

At present. brown coal power sta
tions are constructed with expensive, 
oversize boilers to enable this moisture 
to evaporate during th e actual burn ing 
process. 

Much of the heat energy produced is 
wasted in fueling this evaporation. 

The Monash process, which can be 
added to exi sting stations, dri es out 
90 per cent of the moisture from the 
coal before it goes into the boiler-at a 
fraction of the energy cost . 

Potter says it would resu It in an es
timated minimum reduction of about 
8 ·4 per cent in the amount of coal 
needed to produce the same amount of 
electricity. In a more expensive high 

Twill projects 
seek way to 
defeat syph iIis 

A TWO-PRONGED research effort 
has been started at Monash aimed at 
developing a vaccine to give protection 
against syphilis. the most dangerous of 
the venereal diseases. 

Medical investigators have been try
ing to produce such a vaccine ever 
since the organism which causes syphilis 
was first isolated in 1906. 

The twin Monash projects aimed at 
its development are being run by a team 
headed by Dr, Stephen Graves. lec
turer in the University's department of 
of microbiology and including Dr. Tim
othy Billington and Mr. Ian McLean . 

And he is confident that one or both 
will prove successful. 

The first project is seeking a method 
of growing Treponema palladium. the 
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pressuro form, the dryer could increase 
this saving to about 13 ·8 per cen t. 

Details of the process are at present 
being withheld pending patent applica
tions, he says. 

As a basis for their cost-saving cal
culations, Potter and Keogh used the 
Yallourn W power station in Vi ctoria
the states largest w ith a capacity of 
350 megawatt s . 

It burns 5 ,13 million tonn es of wet 
bro wn coa I a year, but because of th e 
fuel's moisture content , the boilers op
erate at only 65 per cent effi ciency 
(based on the gross calorific value of 
the fuel) . 

This efficiency wou ld increase t.o 82 
per cent if the coal was first dried 
via their process, they calculate , Coal 
con sumption would be reduced to 4 ·68 
million tons a year-a saving of 
460,000 tons , 

Savings add up 

every second 

On a 1971 financial basis , Yallourn 
W costs 29·5 cents per second to 
operate. In a new station of sim i lar 
size incorporating the dryer system , this 
would be reduced to 25 ·3 cents . 

" T hat 4 .2 cents per second sav
ing adds up over a year to $1 ,32 mil
lion ," Potter points out. 

Put another way, the co st of producing 
a kilowatt hour of electricity would be 
reduced from Yallourn W's present ,378 
cents to .3 24 cent. 

And in addition , the new process 
offers add itiona I benefits by reducing 
the capita I costs involved in building a 

Dr. Graves se ts up a perspe« "ana erob iC 
workbenc h " Imported fro m Amer tce for us e in 
th e research. It pr ov ld es an enclosed, 
con/rolled atmo sphere tor worKing Wi th org anisms 
s ens urv« to oxygen. 

human syphilis organism, as a labora
tory-"test tube"-culture . The failure 
of scientists to perfect a suitable culture 
medium in which it will grow has been 
a major stumbling block to the develop
ment of a vaccine. 

Graves explains that human syphilis 
bacteria grow only in man and rabbits. 
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station (1971 costs! is around $60 mil
lion, th is would be reduced to about 
$50 million if it was designed to burn 
brown coal dried by the new process, 
says Potter. 

Most of this saving , which brings the 
price down near that of one burning 
high-quality black coal, would come 
from being able to use smaller boilers. 

" Addi ng a dry er system to an exi st
ing stat ion would co st about $2 .2 mil
lion and because of thi s would not re
duce unit costs. But it would at least 
pay for itself, " says Potter , 

" And it would immediately offer full 
savings on the amount of coa I needed 
to maintain the same power output." 

He would like to see Victoria's state 
power authority, the State Electricity 
Commission , add one as a pilot plant to 
one of its smaller stations . The cost, he 
says , could be partly met by the Vic
torian Brown Coal Committee , which 
has a vita I interest in the future conver
sion of brown coal to I iquid and gase
ous fuel. 

He feels that it is in this area that 
the dryer could have its greatest im
pact as it produces a coal which is 
in ideal condition for conversion by 
twin processes known as pyrolysis and 
hydrogenation , or for solvent refining , 

Pyrolysis (used to produce household 
gas) is a high temperature treatment 
which releases fuel I iquids and gases 
from coal. Hydrogenation involves ad
ding hydrogen to the carbon-rich residue 
to produce a further yield. 

In solvent refining, coal is dissolved 
under pressure in a heavy aromatic 
solvent derived from the process , The 
solution is filtered and fractIonated to 
recover the solvent for re-use. 

This means that laboratory samples at 
present can only be obtained by growing 
small quantities in inoculated rabbits, 

"This presents two drawbacks," says 
Graves: " Fi rst, it has meant researchers 
have never had available the billions of 
bacteria needed for full -scale experi
mentation, 

"Secondly, it is likely that any vac
cine will be required to contain a large 
number of bacterial cells . . . either 
weakened or completely dead. And if 
these were grown in rabbits and not in 
laboratory culture medium, it would be 
aImost impossible to rid the vaccine com
pletely of rabbit protein. Such animal 
protein cou ld cause an adverse reaction in 
people receiving it." 

The second of the new Monash pro
jects involves an attempt to develop a 
vaccine from an organism responsible 
for a different type of syphilis which in

fect s only rabbits . 
"So far as I'm aware nobody has ever 

co ntinued bacK p age 
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Tr ia l superv isor, Dr. Leigh Hammond, or eoetee 
r- samples of bfood se rum fro m vo lunteers for 

lnt /body analysls. -Pict ure · Ric k Croker. 

FI u test 
proves vacci ne 
protection 

IT PAYS to have a pre-winter influ
enza vaccination, according to a Mon
ash study. In most cases, researchers 
have found, it does keep the 'flu at bay . 

They tested the effectiveness of the 
standard vaccine in a mass trial con
ducted during last winter's epidemic 
caused by the A /Victoria 'flu strain . And 
it produced a protection rate of 80 to 
90 per cent. 

The research was a project of the 
University's department of microbiology 

~ and used 229 volunteer " gu inea pigs" 
from among staff and students of the 
Monash Medical School at Melbourne's 
Alfred Hospital , including the depart
ment's chairman, Professor Solly Faine. 

The fina I findings were reached on Iy 
alter months of painstaking analysis of 
blood samples taken during the trial 
period and of a vast complexity of statis
tical possibilities. 

CSL co-operation 
The Monash project was carried out 

wit.h the co-operati on of the Common
wealth Serum Laboratories, who manu
facture all influenza vaccine used in 
Australia . 

Volunteers were randomly divided 
into six groups and vaccinated between 
April 2 and 5 last year. But only three 
groups, comprising 118 people, received 
influenza vaccine. The other groups, to
talling 111 people , were inoculated with 
a placebo, or " f ake" vaccine, of similar 
appearance. (It was, in fact, adult diph
theria -tetanus toxoid.) 
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Graph showing how the i ncidence 01 ' ttu among 
m et vo lunteers not protec ted by vecc ine 
rose and lell In l in e With the eptdetruc 
pe ak rec orded amo ng the ge neral p ubli c . This 
in dicates the vaccine was put to the test wh en the 
eoid em rc was at Its mos t sev ere .-Arlwo rk: 
Sue Ay lwar d. 

At the end of the trial period four 
months later, there had been 14 labora
tory -conf irmed cases of influenza among 
the 111 volunteers injected with the 
placebo . 

But there was only one confirmed and 
two "possible " cases among the 118 who 
received the genuine vaccination . 

Both the " possib les" suffered in
fluenza-like illnesses which commenced 
10 and 21 days after vaccination . When 
their blood sera were tested 14-21 days 
later, both volunteers had developed in
fluenza A antibodies-suggesting that 
their illnesses were indeed influenza . 

However, the research team con
sidered there w as a pos sibility their ill 
nesses were not genuine influenza and 
that their antibody was a response to the 
'fl u vaccin e th ey received . 

Alternati vely, the ant ibodies could have 
been stimulated by natural influenza in 
f ect ion occurring before a protective re 
sponse was tr iggered by the vaccine . 

Of 36 staff members of the micro 
biology department, 17 received influen
za vaccine and none of these developed 
'flu during the ep idem ic . But of the 19 
who were given the diptheria-tetanus 
placebo, six became ill w ith "A /Vic
toria" during the trial period . 
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The trial was conducted as a " double 
blind", in which neither volunteers nor 
researchers were aware who had re 
ceived an influenza vaccination and who 
had been given the placebo. 

To achieve this, a staff member not 
involved in data collection or interpreta 
tion secretly arranged t.he random 
groupings and vaccination schedules . 
His "code" was only broken when it 
came time to collate the final results. 

Lecturer Dr. Leigh Hammond super
vised the t rial in collaboration with 
laboratory manager Mr. Tom MeAvan 
and Dr. Allan Ferris, a reader in the 
depa rtment. 

Ferris, one of Australia's leading viro
log ists , is al so one of three permanent 
members 01 what is known as the Influ 
enza Vaccine Comm ittee. The committee 
meets annually to dec ide the composition 
of Australian 'flu vaccine to be produced 
by the Commonwealth Serum Labora
tories for the com ing winter. 

Despite this involvem ent with the sup
ply of vaccine, Ferris say s that until 
the Monash tria I he wa s sceptical about 
its effectiveness. " In fact, most members 
of this department were of the opinion 
that there was no conclusive evidence in 
it s favor," he says . 

Firm evidence 
He believes the trial has provided 

evidence that standard 'f lu vaccines given 
at optimal times can be effective. 

It is significant, he points out, that a 
comparable percentage of volunteers in 
both the vaccinated and placebo groups 
came down with " ri on-Tlu" respiratory 
illnesses. 

Of the 118 people vaccinated with 
influenza vaccine, 62 (53 per cent) re
ported infections which were diagnosed 
in the " common cold" or "upper respira
tory tract infection (URTl) " categories. 

Among the 111 who received the 
placebo, 55 (50 per cent) suffered similar 
illnesses . 

" In other words, th e results indicate 
that the volunteers had an equaI share 
of winter cough s and colds, but when it 
cam e to influenza the group who received 
the genuine vaccine were protected: ' 
Ferris explains. 

The incidence of laboratory-confirmed 
' flu cases among the Monash volunteers 
coincided with the rise and fall of the 
"A/Victoria" epidemic among the 
general public, when compared with sta
tistics compiled by the Virus Diagnostic 
Laboratory at Melbourne's Fairfield Hos
pital. (See graph). 

The epidemic peak was recorded in 
the last week of May and the first week 
of June . 

"From thi s comparison , we know that 
the effectiveness of the vaccine was 
tested under optimum conditions:' says 
Ferris. 

Hammond points out that the protec

con tin ued back psg e 
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from small processors, the Monash study 
points out. 

As well , lube oil refineries are working 
The 'good oil' on waste oil 

RE-REFINING the used oil drained 
from Australian cars is not economic
ally worthwhile, according to the re
sults of a Monash-based study. 

For the present, blending of small 
amounts into fuel o i l appears to be the 
onl y economi c recycling opt ion avail able, 
say engineers involved in the research. 

This would st i l l make a valuable con 
tribution to the country's re sources con
servation effort, they point out. Every 
barrel of used lubricating oil burned as 
fuel in , say, furna ces means one les s 
barrel whi ch ha s to be imported. 

Chemical engineers involved in the 
study examined 10 new and t raditional 
re-r efin ing tec hniques but decided that 
none wa s suitable for use in small -scale 

Australian-st.yle plants . 
In 1970 there were seven of these in 

ope ration but all but one are now out 
of the re-refining bu siness. 

Examining the economics of the in
dustry, the researchers conclud ed it was 
basically as cheap to make fresh lube 
oil. de spite the pres ent high price for 
Middle East crude. 

The study was made by engineering 
science masters student Don Siemon, 
supervised by Associate Professor John 
Agnew . The work was funded through a 
scholarship awarded by Mobil Oil 
Au stralia Ltd . 

A report on their findings will be pre 
sented as a paper to " CH EM ECA '77", 
the fifth Australian conference on chem i
cal engineering, to be held in Sydney in 
Sept ember . 

Agnew say s the death-knell of Austra
lia's re-refining plants wa s sounded by a 
combination of two ma in factors: 

• The evoluti on of oils containing a 
vari ety of additives to improve lubricating 
performance but which make re-refining 
more technologica Ily complex. 

(As well. waste oil collected by ser-

Syphilis project 
l rom pa ge 4 

tried thi s approach with any degree of 
determ ination," Graves says. 

Hi s hopes in this d irection rest on 
comparable earlier successes in the field 
of immunology, such as th e use of a 
virus derived from cow pox to give pro
tection against smallpox. 

Grave s, a M ona sh Ph.D . graduate who 
recently returned after two vears at the 
University of Minnesota . has so far re
ceived fin ancial backing for the new pro
jects from the Nationa I Health and Medi
cal Research Council , the Ian Potter 
Foundat ion, and from the estate of the 
late George Adams , founder of Victoria's 
Tattersall's lottery. 

But like many other researchers, he 
anticipates a significant portion of his 
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Associate Protessor Agnew labora/ory tests a 
possible re-retin int; technique. 

vice stations tend s to be polluted with 
other wa ste products such as brake fluid , 
kerosene, gear oil , etc .) 

• The policing of stiffer environment 
protection leqislati on . which frowns on 
such re-refining plant effluents as wa ste 
acids, oily clay sludges, and objection
abl e odors. 

" W hat's needed to change the situa
tion is a much better processing tech
niqu e and what that in volves is much 
more expensiv e technology. Wh at w e've 
done on costing in the current study is 
based on th e absolutely basic, old 
fashioned acid-clay process, " says 
Agnew. 

"And that, in any case, is nowada ys 
not giving a re-refined product which is 
good enough . 

" Any techniqu e th at is more sophisti
ca ted will c ost more money if it is tr ied 
on the same scale we 'v e seen in Australia 
up to now, The onl y way you could bring 
that co st down is to increase the rate of 
treatment . . . you 've got to collect more 
waste oil and you've got to process 
more ." 

Because it is basically as cheap to 
produce fr esh lube oil, there is at present 
no financial incen tive for oil compan ies 
to purchase and remarket re-refined oil 

energ ies will be needed for fund-raising 
to keep the work going. 

Graves is con vin ced that the develop
ment of a syphil is vaccin e is a matter of 
urg ency. 

" T he incidence of the disease is in
cr easing at an alarming rate ," he says. 
"It is currentl y ranked third among noti
fiabl e dis eases in Au stralia, exceeded 
on ly by gonorrhea and infectious hepa
t iti s. 

" From 1966 to 1975, the number of 
notified cases rose from 6 ·8 to 17 ·6 per 
100,000 head of Australian population . 
The rate of inc rease wa s 138 per cent be
tween 1966 and 1974. Between 1973 
and 1974 alone, the increase wa s 50 per 
cent. 

" The current incidence of syphilis in 
Australia is higher than in the United 
States." 
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below capacity. They are capable of pro
ducing 600,000 cubic metres of fresh oil 
a year but demand at present is only 
500,000 cubic metres. 

The annual consumption of automotive 
lubricating oils in Australia in 1975 was 
about 270,000 cubic metres. It has been 
estimated that two-thirds of this is even
tually dra ined from sumps and gearboxes, 
creating a huge di spo sal problem . 

Wh ile oil compan ies use some (about 
25 per cent) f or blending in fuel oil and 
som e, in the past, has been re-refined by 
the now defunct priva te operators, much 
of it is dumped . 

The Monash engineers warn that the se 
dumped wast es can constitute a serious 
envi ronmental hazard-one recognised by 
legislation in the U.S. but not here . 

Future increases in imported crude o i l 
prices could swing the economic ba lance 
back in favor of re-refining used oil. even~ 

with exi st ing technology, the researchers 
say, 

The situat ion could als o change should 
the government clamp controls on dis
posa I methods or introduce a We st Ger
man scheme whereby a "deposit tax " is 
added to each can of oil sim i lar to the 
deposits on some soft drink bottles. 

In West Germany, thi s encourages 
waste oil collection by individuals and 
small businesses and its delivery to cen
tral depots for re-refining . 

However, the report adds, the tighter 
environmental controls now being im
po sed may even then prove too expen sive 
for the relati vel y small re-refiner to meet, 

'Flu vaccine test 
from prev io us page 

uon rate in the groups who received the 
influenza vaccine is made more impres
sive by the fact that all volunteers were 
working and studying in a relati vely con
fined area. 

"Each would be likely to have more 
co ntac ts with influenza than a person in 
the outside community," she says. "This 
would particularly apply to staff members 
of the microbiology department who took 
part, Here influenza cases among the 
placebo group were in close contact with 
the vaccinated group and ch allenged their 
immunity." 

The researchers say another finding 
was that six volunteers in the placebo 
group and seven of tho se who received 
' f lu vacc in e had som e antibodies against 
"A /Victoria" influenza before they were 
inocu lated. 

The antibodies were detected in blood 
samples taken at the start of the trial. 

"Their presen ce supports th e common 
theory that new strains of influenza virus 
may be around for 12 months or more 
before appearing in epidemic propor
tions: ' says Ferri s. 

Printed by 8rown Pri or Anderson 
fo r M on a s~ Uruvers ity. Mel bourne 


