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INTRODUCTION
The Thomas Baker, Alice Baker and Eleanor Shaw Medical Research
Institute was founded under the terms of a Deed of Settlement executed in
1926 between the Settlors and the Board of Management of Alfred Hospital.
The Institute was established to provide an efficient hospital laboratory service
and facilities for medical research. In the course of time it was found more
satisfactory for these routine services to be placed under the control of the
Hospital staff and this transfer was completed in 1948. Since then the Institute
staff has been entirely concerned with research, with emphasis on the basic
medical sciences. This is integrated with projects of the Clinical Research Unit.
This unit was forn1cd in 1949 and as a result the Board of Management set
up a Research Advisory Committee in accordance with suggestions made by
the National Health and Medical Research Council at the time of formation of a
similar unit in a sister State. The purposes of this Committee were to advise the
Board on matters of appointment to the Unit and to accept responsibility that
the funds allocated by the Council were expended in accordance with the conditions of the grants.
The appointment of Dr. T. E. Lowe as Director of the Clinical Research
Unit in 1948 was followed by bis appointment as Director of the Baker Medical
Research Institute in 1949 and since that time the Committee has become concerned with an increasing interest and responsihility not only for clinical research
conducted within the Clinical Research Unit but also with Research Fellows
who work in various departments of the Hospital, supported from specific
research funds bequeathed in trust to Alfred Hospital.
The annual reports of the Baker Institute have been published since 1927
and soon after the formation of the Clinical Research Unit it was felt desirable
to puhlish a combined volume entitled "Research." This made its first appearance
in 1!)5.~ and contained the twenty-seventh annual report of the work of the
Baker Institute and the fifth annual report of the work of the Clinical Research
Unit and the Alfred Hospital Research Fellows.
Within the past two years the Board of Management has formed a Diabetic
and Metabolic Unit which is engaged in investigation of endocrine and allied
disorders. This has also been placed under the supervison of the Research
Advisory Committee.
Because of the increasing importance and diversity of the investigational
activities conducted in Alfred Hospital it has been decided to present this report
in several sections indicating the activities of the Baker Institute ( including the
Clinical Research Unit), the Diahetic and Metabolic Unit and the work of
Research Fellows.
This follows the policy expressed by the Board of Management in the
Annual Report of Alfred Hospital in 1950:"It is now generally accepted that research into human disease must be
conducted predominantly in close relationship with patients undergoing investigation and treatment. Such research is conducted on two levels. The first is concerned with the basic medical sciences ( e.g. at Baker Medical Research Institute) and the second is associated with a sh1dy of disease as encountered in the
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sick person, i.e., clinical research. The organisation of Australian hospitals, which
is peculiar to this country, necessitates that the development of the research
function of the Hospital be mainly conducted in separate specially equipped
units. In addition many members of the Honorary Medical Staff devote their
valuable time to research in their various specialties and the organised research
facilities of our Hospital, namely Baker Institute and Clinical Research Unit
are at all times available to them in this work. Such an arrangement is in conformity with our objects-treatment of the sick, training of doctors and nurses
and provision of facilities for research."
The Trustees of the Institute and the Research Ad\'isory Committee are
fully aware of the necessity of relating fundamental research to clinical problems
and have pleasure in presenting detailed reports of the research activities
within the Hospital during the past year illustratmg this concept.
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ANNUAL REPORT OF THE DIRECTOR
OF THE BAKER INSTITUTE
During l95i all activities of the Institute have continued on a level similar
to that of last year. Perhaps the most outstanding event was a three day conference on cardiovascular physiology held in the Institute in August.. This was
attended by visitors from overseas and interstate as well as local research workers.
The conference provided a forum for a very successful exchange of ideas and
information and all who attended appreciate the generosity of the Life Insurance
l\ledical Research Fund who made a grant for this purpose.
The number of graduates wishing to conduct research in the Institute contim1es at a satisfactory level and this year we have been fortunate in having
Drs. R. J. '.\larshall and '.\lahcl Stevenson from Belfast holding Research Fellowships. It is also pleasing to record that two membe~ ofT the hospital staff 'asked
for facilities to carry out research projects in their spare time.
The number of research projects heing carried out in the Institute has now
reached a point where all space available for equipment and personnel is in
use. Further, the steady growth in activities which has taken place over the past
few years shows no sign of ceasing and in our gro,ving community further ex~
µansion must be envisaged. A stage has now been reached when to maintain
the present level of activity the building of additional laboratories is desirable
but lo provide for the anticipated growth further building is essential. It is to
he hoped that the tentative plans already discussed to extend the Instih1te
facilities can be carried out in the near future. During the year additional equipment added to the workshop has greatly facilitated the construction of necessary
laboratory apparatus.
The research work undertaken during l95i is detailed later in this report
hut the following summary gives an overall picture. Many of the projects shl<lied
have bePn in progress for a considerable time and appreciable advances in knowledge in these fields have heen made in the year umlcr review.
The studies on the control of body ffuid volume have been directed to
definin~ the properties of the control mechanism which exists in the body to
regulate its volume. This problem has been approached first as an empirical
study of data obtained from the observation of patients suffering from disturbances of ffuid volume regulation and secondly, by a comparison of this
behaviour with that of known fonns of control systems applicable to this type of
fluid stomge. Many features of the mechanism involved in this physiological
control have now been specified and attention is heing directed towards a more
detailed sh1dy of the component parts of the system. At present details of
changes in renal function, plasma volume and osmotic pressure in relation to
total fluid volume of the body and its partition within various compartments are
being considered.
Problems associated with the control of hleeding still provide major projects
which may he grouped into the biochemical processes associated with blood
coagulation and the importance of platelets and the capillary walls in producing
haemnstasis. Amongst the biochemical problems studied is a comparison of the
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clotting mechanisms in man, horse and marsupials. These studies have been
associated with clinical investigations of the various forms of haemophilia,
acquired haemorrhagic states and coagulation abnormalities in non·hae1noto~

logical diseases including coronary atherosderosis and after haemorrhage or
repeated blood transfusions.
Diseases in which the arterial blood pressure is either excessively high or
low continues to be a field of inVf'stigation. The long-term clinical trial of hypotensive drugs in the treatment of severe forms of hypertension has been continued and the results obtained are good although side effects of the drugs are
at times troublesome.
The study of occlusive peripheral arterial disease and intermittent claudication has continued with an assessment of the value of various forms of treatment.
The production of energy to drive the circulation is the essential function of
cardiac muscle. With the development of a suitable animal preparation it has
been possible to study the effect of various drugs on the production of this
energy and to commence a study of the biochemical steps in this process. During
the past year the technique of recording intracelJular electrical potentials from
a beating heart has been developed. This enables the electrical effects accompanying the biochemical changes to be folJowed in this energy conversion. Arising
out of this project has been a study in the toad of the effects of hibernation on
cardiac muscle metabolism.

Histochemical, immunological and electrophoretic studies of abnormal proteins occurring in the sen1m in various diseases have continued with special

reference to macroglobulins and myeloma proteins. Electrophoretic studies of
the serum proteins of New Guinea natives have also been made.
The development of open intracardiac surgery has been further developed
in conjunction with members of the Thoracic-Surgical Unit and many problems
associated with the use of an extracorporeal pu1np-oxygcnator both in animals
and man have been investigated. Many of these problems appear to he meta-

bolic or associated with blood coagulation disturbances.
The development of inwstigational techniques of value in clinical diagnosis
of cardiovascular disease has continue<I and t."<)t1ip1nent to rL-c..'Or<l lung compli~

ance and other lung functions has been constmcted. \<lethocls for the estimation
of urinary catechols by paper chromatography and of the level of semm transa1ninase have bet.•n studied.

:'llany of these investigations han' bt'Cn supported by funds provided by tht•
National Health & \ledical Research Council, the Life Insurance Medical Research Fund of Australia and New Zealand and Alfred Hospital Medical Research
Funds. AU of these bodirs and the Anti-cancrr Council of Victoria have alJocatecl
grants for ,,•ork in 1958. The assistance fro1n the funds is gnttefnlly ackno,,·-

ledi.:ed.
The Institute is also the grateful recipient of bequests from the estat," of
the late Laura S. Nyulasy and the late Catherine A. Smith.
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:\(any organisations have made gifts to the Institute Library and our thanks
are expressed to them, to various libraries that have loaned us journals and
particularly to the librarians whose assistance is greatly valued.
(;onsiderabJe assistance has been given this year by J>rofessors Davies,
Trikojus and Wright and the staffs of the Departments of Organic Chemistry,
Biochemistry and Physiology, University of Melbourne and staff of the Commonwealth Sernm Laboratories, and we thank them and others who have helped fot
their continuing interest in our work.

It is a pleasure for me to thank the Trnstees of the Institute and the Board
of :l.lanagement of the Hospital for their continued generous support of all our
activities, and to thank members of the staff and research fellows for their cooperation during the past year.
T. E. LOWE.
31st December, 1957.
LIST OF ORGANISATIONS WHO HAVE MADE GIFTS TO THE
LIBRARY DURING THE YEAR
Adelaide Children"s Hospital.
Commonwealth Department of Health.
Jlallstrom Instih1te of Cardiology.
Imperial Chemical Industries of Australia and New Zealand.
L'Jnstitut Bunge.

Institute of Dental Research, Sydney.
Institute of ~lcdical and Veterinary Science, Adelaide.
International Anaesthesia Research Society.
Kanematsu ln!t1itute.

~Inyo Clinic.
~ledical Research Council, London.
~fiddlesex Hospital ~lcdical School.
National Health and 1'.ledical Research Council, Canberra.
New York State Department of Hea1th.
Ophthalmic Research Institute of Australia. Inc.
Organisation for Scientific Research, Indonesia.
Queensland Institute of ~ledical Researl·h.
Royal \Vomen's Hospita1.
Staten Seruminstitut. Copenhagen,
South African Institute of ~ledical Rcsear,·h.
University of ~felboume.

U.S. Anny Medical Library.
Walter and Eliza Hall Institute.
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REPORT OF SCIENTIFIC INVESTIGATIONS
BLOOD COAGULATION
PHENOLS AS INHIBITORS OF THE HEPARIN CO.FACTOR
OF PLASMA''
P. Fanti and A. G. Marr.

Since several biologically active substances are phenolic in nahire the
in8uence of phenols on the blood clotting mechanism was investigated.
It was found that a number of phenols antagonise heparin; the prolonged
thrombin clotting time of heparinised plasma is markedly reduced by a number
of phenols. It was shown that heparin is not affected directly but the phenomenon
is due to a partial inactivation of the co-factor which is required for heparin
activity.
The most active compounds were phenol, p-crcsol, and pyrocatechol hut
neither the naturally occurring phenols ( adrenaline, noradrenaline, tyrosine)
oestrogens nor synthetic oestrogens in saturated solutions in the buffer system

used had any effect on heparin activity.
COMPARISON OF BLOOD CLOTTING IN MARSUPIALS AND MAN''
P. Fanti and H. A. Ward.

Several of the blood clotting factors are proteins, and some of them show
quantitative differences in activity when homologous and heterologous combinations are compared. Although it is known that clotting factors do not show
absolute species speci6citv it seems likely that the differences of activity which
they exhibit are due to characteristic feahires of molecular stmcture which are
dctennined by biological relation.
·
As marsupials are believed to be early forms in the evolution of mammals,
the blood coagulation of some Australian marsupials has been investigated and
compared with that of man.
From our experiments it is evident that marsupial blood contains all the
clotting factors which have been recognised in the blood of mammals. However,
a particular factor shows considerable differences in activity in the blood of
different species.
It is characteristic for many species that brain thromboplastin gives shorter
clotting times with the homologous plasma than with heterologous plasma. This
is also tme for marsupial components with the limitation that possum brain
thromboplastin gave with other marsupial plasmas the same clotting time as
with possum plasma. This might indicate a very close biological relationship
among the investigated marsupials.
The clotting system of marsupial blood is more efficient that that of human
blood. The electrophoretic pattern of marsupial semm differs from that of human
sen1m.
••In this report of scientific investigations those projects marked ( • • ) were supported

wholly or In part by grants trom the National llealth and ~ledical Research Council and those
marked ( •) were supported by grants from the Life Insurance ~tcdical Research Fund.
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THE COAGULATION OF HORSE BLOOD,.
P. Fanti and A. G. Marr.

Available information about the coagulation of horse blood is contradictory.
Some workers report that horse hlood co'ntains clotting factors in concentrations
not mark,.dly different from that of human blood, while oth<'rs conclude that
the blood of nonnal horses of both st•xes is deficient in certain coagulation
factors.
As naturally occurring deficient blood would be useful for the investigation
of the clottinii; process, it was of interest to investigate the blood coagulation
mechanism of the horse.
The experiments showed that all the recognised clotting factors in human
blood are active in that of the horse. However marked quantitative differences
between the two species are apparent. Thromboplastin generation tests with
horse blood components indicated a low activity of the thromboplastin when
tested with horse plasma, hut an activity equal to that of human plasma was
observed when tested on human plasma. This indicated that thromhoplastin
formation in horse blood proceeded at a similar rate to that in human blood hut
that subsequent reactions in horse blood were delayed.
1' urther the rate of thrombin formation in horse blood was slower than in
human blood. This may have been due to inadequate platelet numbers and also
to the fact that horse platelets showed less tendency than human platelets to
liberate phospho-lipids during clotting, since very rapid clotting could be induced by the addition of brain phospho-lipids.
With rei,;ard to plasma factors required for blood clotting it was observed
that horse plasma had similar activity to that of human plasma. It was noted
that horse plasma and isolated fihrinogen had a longer thrombin clotting time
than human plasma.
It is noteworthy that human fihrinoii;en gave the shortest thromhin clotting
time of all mammals investigated so far. The comparatively long thromhin clotting time is the main reason for an apparent reduced coagulahility of horse
plas1na.

Although the results of some of the tests sugi,;est that the coagulahility of
normal horse blood is less than that of normal human blood, it should be pointed
out that coagulation is only part of the haemostatic process and that there is no
evidence that this is impaired in horses.
CLOTTING FACTORS IN STORED BLOOD
M. M. Stevenson.

It is well known that the initial levels of clotting factors in drawn blood are
inOuenced by the manner of venesection, and that under conditions of storage,
blood gradually loses its coagulability.
Analysis of 25 samples taken at random from Red Cross blood transfusion
bottles showed that Bm of specimens stored for less than 7 d,ys had satisfactory
pro-thromboplastin ( anti-haemophilic factor) levels and platelet counts. Samples
stored for longer periods showed significant deterioration in the levels of both
these constituents.
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A PRE-FIBRONOL YTIC SYNDROME ASSOCIATED WITH EXCESSIVE
HAEMORRHAGE
P. Fantl, R. Sawers and M. M. Stevenson.

It is a not uncommon observation that patients of both sexes may hlced
excessively follo\ving psychological upsets, traurna or 1ninor surgical interference
such as tonsillectomy or tooth extraction. The haemorrhagic tendency is of
temporary nature. Physical examination shows no abnormality and laboratory
investigation reveals no defect of any of the known factors required for efficient
blood coagulation and haemostasis; anticoagulants are not detectable. The
observation to be discussed is connected with the early stages of fibrinolysis,
although pronounced fibrinolysis ma)' be absent as judged by in vitro tests.
In the investigated patients, who were of the "worrying type," haemorrhages
,vere out of proportion either to the inflicted traurna or even could not be ex~
plained at all. Suspicion that the haemorrhagic condition was due to pathological
causes or to deficiency of factors required for normal blood coagulation could
in no case he substantiated. However it was noticed that the red cell fall out
from the blood clots was so marked that superficially it appeared that fibrinolysis
had taken place in the blood specimens incubated at 37°C. Closer inspection
indicated the presence of a srnall clot. Fibrin dctcnninations ,vhethcr carried
out immediately after blood collection and after incubation for 4 hours gave
identical results. Other factors which contribute to essential physiologic-al properties of a normal blood clot were not lacking in these patients' blood.
The most likely explanation of the phenomenon is that the precursor of
fibrinolysin ( plasmino!(en, profibrinolysin) which is a normal blood constihtent
becomes activated in the circulation but fibrinolysis is not very marked in shed
blood.
It is likely that the fibrinolytic enzyme alters the texture of fibrin to an extent
which lessens the ability of the clot to retain the red cells. The reel cell fall out
is therefore ronsiderecl as an indicator of 6hrinolytic activity.
HAEMOPHILIA
R. Sa"·ers.
The total nurnhl'r of hac1nophiliacs cxa,nincd in the present study now
numbers 110; twelve of these were seen for the first time during the year. The
use of rnore Sl'nsitivc techniques ha!t allo"'ed th<~ diagnosis of haemophilia to lWestahlisht-<l. in several patients in whon1 equivocal results had hl."t'n ohtaint'fl
previously. The laboratory investigations have shown that 96 patients suffer
from alpha-haemophilia ( Haemophilia A or "true haemophilia"), and 14 from
beta-haemophilia ( Christmas Disease). AJ1J1roxi111ate/11 ttco-tl,ircls of the patients
sufft~r fmn1 sev<•re cle6ciency havin~ less than :31 of the defcctivc> clotting factor.
The re1nainder suffer mcKleratt.• to very 1nild d<•ficicncy and consequrntly less
severe symptoms. It ,vas of interest to discover our first three cas<·s of hN:ah:wmophilia with mild dt•fici,,ncy duriug the year, for the first l'lt'\'l'n casrs
studied had complete deficiency of beta-prothromboplastin.
Following the successful use of the acid-citrate anticoagulant in preserving the
alpha-prothromboplastin activity in plasma, the Red Cross Bl0<KI Tr.tnsfusion Ser·
vice is noy.· prt'paring: plasma for use in haemophiliacs ,vith '"special acid·citrate ·
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instead of the A.C.D. anticoagulant and preservative. The plasma is collected
with special care and is no,v being stored at the Institute in a deep freeze unit
for emergency and routine use. In an occasional bottle of plas1na so stored a
large amount of insoluble precipitate has formed after storing for several weeks.
However, this has not resulted in loss of therapeutic activity.
Other Haemorrhagic Disorders.

The great majority of pati<'nts referred for investigation on account of
bleeding have no coagulation abnormalities hut evidence of a vascular abnor1nality is co,nmonly found. The main feature in these cases is an abnormally
prolonged skin bleeding time which is remarkably variable; on some days the
bleeding times are grossly prolonged ( 30 mins.), while on others they may be
only slightly prolonged ( 8 mins.) and on still other days may he quite normal
( less than 5 mins. ). Capillary fragility is lrcqul'ntly increased, but the severity
is usually constant.
S,·veral patients and thl'ir relatives with this almormality were examined
during the year. The condition has led to extremely severe post-operative
haemorrhage. and in one instance to death. The condition appears to be identical
with von Willebrancl's disease, but the majority of patients with the abnonnality
experience less severe hlC'ecling than is usually associated with that disease. No
coagulation abnonnalities were discovered in any of these cases.

COAGULATION STUDIES IN PATIENTS WITH GASTRO-INTESTINAL
HAEMORRHAGE
M. M. Stevenson.

On clinical grounds it has been claimed that direct blood transfusion has
a beneficial effect in cases of gastro-intestinal haemorrhage which have not
responded to transfusion of stored citrated blood. It was considered that the
efficacy of such treatment might lie in the fact that coagulation factors were
being supplied to a deficiency state which either was part of the underlying
cause of the initial haemorrhage or had rc.,;u]ted from multiple transfusions of
citrated hloocl.
An investigation was therefore carried out to determine whether it was
pcssihle to demonstrate hy lahoratory means the presence of a clotting abnormality in patients admitted to the wards with gastro-intestinal bleeding. Coagulation studies were performed on 58 patients either prior to their first blood transfusion or when a period of at least ten clays had elapsed after their last transfusion. In only one patient was a significant coai:ulation abnormality found. Thi,
patient appeared to have a pre-fibrinolytic state. No anatomical lesion was found
to account for her haemate1nesis and subsequent to her acl,nission to hospital,
haematuria developed for \\'hich again no organic cause was de1nonstratc<l.

Subsequent analysis of the cause of bleeding showed that in 13 of the 58
cases no underlying lesion could be demonstrated by radiological or gastroscopic
means.

Two patients in the series failed to respond to stored blood transfusion and
were treated by direct tnmsfusion. In one case bleeding appeared to stop while
in the other it was unaffected by direct transfusion. In both patients coagulation
studies done before direct transfusions were normal.

I&

VASCULAR THROMBOSIS IN ACUTE PANCREATITIS
P. J. Nestel.
Vascular thrombosis appears to play a part in the development of the lesions
of experimentally induced acute haemorrhagic pancrcatitis. In the experimental
animal these lesions can be prevented by the preoperative use of anticoagulantsheparin and tromexan.
Exreriments were carried out to determine whether fihrinolytic substances
injccte, into rats after the operative interfc-rcnce \\'otild give similar protection.
It was found that using either "Varidase" or human plasmin produced
fibrinolysis for one hour only and that thrombosis of pancreatic vessels could
not be prevented.
BLOOD COAGULATION IN CORONARY HEART DISEASE
E. Stock.
Claims have been made that a fatty meal produces in man an increased
coagulability of the blood. If true this phenomenon might have a bearing on
the development of coronary heart disease.
The blood coagulation time was determined therefore, both fasting and
after a fatty meal, in 10 apparently normal individuals and in 15 with proven
coronary heart disease.
No difference was observed between the two groups when the fasting
clotting time was compared. After a fatty meal the "normal" individuals showed
no change in coagulation time but in 7 of the "abnormals" there was a decrease
in coagulation tirne.
CONTROL OF BODY FLUID VOLUME,.
T. E. Lowe, A. J. Barnett, R. J. Marshall and A. G. Marr,
Studies over several years have indicated that flow of fluid through the
hody and its storage represent a system controlled by a mechanis1n sensitive to

two facets of the stored fluid ( volume and osmotic pressure of some part or parts
of the stored fluid).
During the past two years attempts have been made to obtain direct evidence
of the control of storage and of inflow and outflow by osmotic pressure of the
stored fluid. Some evidence of this control has been obtained in conditions where
body fluid osmotic pressures are abnormal over long periods ( Addison's disease
and tcm1inal chronic nephritis). However it seems likely that the limitations of
the technique used preclude the obtaining of this evidence in most cases, usually
osmotic pressure abnormalities are spontaneously corrected in a time measured
in hours.
This year most attention has been paid to the relationship between fluid
outflow and body fluid volume which is implied by the hypothesis developed.
Both our own studies and those of Adolph ( 1943) suggest that this relationship
produces an S-shaped curve when urine flow is plotted against body weight.
However over the central region the curve is essentially linear and this portion
has been usecl to studv the effect of disease and dmgs upon the relationshio
Whilst this linear relationship cannot be demonstrated throughout the whole
course of a patient's recovery from a disturbance of body fluid volume, in most
instances there are considerable periods in which the relationship holds.
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Our observations suggest a fundamental relationship between urine Row
and plasma volume, such that these are linearly relat,~l. The data also indicate
that drugs such as mercurial diuretics and hexamethonium have an effect on the
system completely different from diseases such as cardiac failure and nephritis.
Body fluid is stored in many compartrnent~ which com1nunicate with one
another and the partition of Ruid in the compartments has been studiccl with the
aid of a hydraulic model. This has enahled consideration to he given to such
factors as differential osmotic pressure across capillary men1hrancs. venous pressure and tissue pressures. The n1odcl ha" emphasisL"<l the in1portance of considering transfer rates of Ruid ffow across the membranes of the body.
RENAL CLEARANCE AND PLASMA VOLUME DETERMINATIONS
In order to study renal function and plas,na vohuncs in relation to the
regulation of body ffuid volume. the work has continued on techniques for the
estimation of glomerular filtration rate, renal blood Row and plasma volume.
Glomerular filtration is being estimated by the inulin clearance, renal plasma
Row by the P.A.11. clearance and plasma volume by the Evans blue space.
In 5 normal subjects the P.A.11. clearance ( R.P.F.) varied bctwen 726 and
820 ml/minute and the inulin clearance ( G.F.R.) between 148 and 168
ml/minute with a filtration fraction ( F.F. = G.F.R./R.P.F.) of 18 to 211.
In a series of 14 hypertensh·e patients, with one exception the values of the
H.P.F. and G.F.R. were reduced compared with those of the normal subjects
(R.P.F. 195 to 476 ml/min., G.F.R. 55 to 197 ml per min). Usually the G.F.R.
showed a greater proportionate reduction than the R.P.F. giving a F.F. which
was usually higher than normal. These findings are in accord with those of
previous \\'orkers and give us assurance that our technique is a satisfactory one.

HYPERTENSIVE STATES
CLINICAL TRIAL OF HYPOTENSIVE DRUGS
A. J. Barnett, R. J. Marshall and P.

J.

Nestel.

The trial of trt•ahnent of sevt•re artt•rial hypt•rtcnsion with ganglionic blocking dmgs, commenced in 1950. has continued, the numbt•r of patients partici·
paling having now reached 102. The ov~rall effect of this treatment in prolonging life, usually useful life, in patients with hypertension in the malignant phase
is still demonstratccl. The results up to June, 1957, are shown in the following
tahle. 32 patients in the malignant phase had commenced treatment at least 2
years before June, 1957, and are co1npar<•d ,vith 32 patients in the l>enign phase
ol:servetl during the sa1ne period.
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( :32 patients)
( 32 patients)
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This shows the greatly improved prognosis with treatment for patient, in
the malignant phase; in fact it approach,·s that for the benign phase. The
expected nu1nher of survivors without treat1nent is based on a study ( by Keith,
Wagener and Barker) before the ganglionic hlOC'king dmgs were available.
The dfcct of this treatment on the survival of patients in the benign phase
is di!ficult to assess because of the uncertain prognosis and the difficulty in obtaining a suitable series for comparison, but it seems likely that here also life
may be prolonged in patients with the more severe forms of the disease. The
main indication for treatment in these patients has been the relief of hyper·
tensive sy1npto1ns. Si<lc (.•ffccts have been ahnost universal hut in patients with
severe symptoms these are outweighed hy the symptomatic relief.
Until this year ,vc ,vere fortunately not troubled with the rnore serious
ccmplications of treahncnt which have been described hy some workers. 1-lowever in tho past year there have been several instances of severe diarrhoea with
ulceration of the bowel in patients being treated with ganglionic-blockin,,; drugs
administered by mouth, and in one case, this possibly contributed to the
patient's death. Care should he exercised in the selection of patients for treatment with ganglion-blocking drugs and probably they are not indicated in the
less severe forms of hypertension.
MECAMYLAMINE
Further experience has been obtained in the use of the new ganglionic
blocking agent mecamylamine ("Mcvasine," ~lerck). This drug has been used
in 32 patients. In nine the dn1J?; ,vas discontinued. mainly on account of complications or side effects. Previously 2::? patients had been treated with pyrolidinium
( "Ancolysen," M & R), in 12 hy the oral route and in 10 by injection, and in
con1parison ,vith pyrolidiniutn hy injection, mecamylaminc did not produce any
better blood pressure control, symptomatic relief nor were side effects l<'SS, the
only advantage being that injections were avoided. Compared with pyrolidinimr
taken orally mecamylamine produced better blood pressure control in about
half the patients hut also resulted in more severe side effects in a similar propor·
tion. These findings indicate limitations in the use of ganglionic blocking drugs
which are not overcome by the use of this new member.
CHLOROTHIAZIDE
Chlorothiazide ( "Chlotricle," ~lerck) originally introduced as a diuretic
agent has antihypertensive effects. This dru~ was administered over a peri()(t
of 4 weeks to 12 patients being treated with mecamvlamine. It was found that
following the administration of chlorothiazide the dose of mecamylarnine required for a particular effect on the blood pressure was approximately halved
and there was a corresponding reduction in side effects. Arrange1nents are being
made for a more prolonged trial of this treatment.
PHAEOCHROMOCYTOMA
Assays of urine of patients suspected of harbouring a phaeoehromocytoma
have been made at a rate of approximately two per ,veek, specimens being sent
not cnly from :\lclbourne hut also from interstate centres. Ry this method the
diagnosis has been confirmed in 4 cases during the year, and from all patients
a hnnonr ,vas removed.
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CHROMATOGRAPHIC AND FLUORIMETRIC ASSAY OF URINARY
CATECHOLAMINES
C. C. Curtain.
The estimation of urinary, or blood plasma, noradrenaline is now accepted
as the most reliable diagnostic test for phaeochromocytoma. The current method
used at the Baker Institute is a bio-assay which exploits the relaxing effect of the
catecholamines in a urinary extract on the isolat<'<l rabbit gut. This method is
tedious and subject to interference from substances in the urine and impuritie~
in the reagents. Attempts were made in 1954 to adapt the fluorimetric assay of
Lund to the detennination of noradrenaline, but ,vcre unsuccessful because of
the presence of nons1x.->cifically fluorescing substances in the urine.
Because of the heavy demand tor estimations the search for a suitable
chemical assay has hct•n renewed.
Several methods using chromatographic separation of the noradrenaline
have been reported in the literature. Of these paper-partition chromatography in
a phenol-aqueous hydrochloric acid system has het>n used to isolate the noradrenaline from interfering substances in the urine extracts. The noradrenaline
was eluted from the paper with dilute hydrochloric acid and estimated fluorimetrically by the method of Weil-~lalherbe and Bone. Satisfactory elution proved
time consuming and it was felt that much would be gained if the fluorescence
could be measured directly on the paper strif. The fluorescence was developecl
by spraying the strips with a 51 solution o ethylcnl' diamine in 2'.l aqueous
ammonia and heating them at 60°C for thirty minutes. The intensity of the
fluorescence was measured by means of an adapted Beckman spectrophotometer.
The photocell housing was removed from the body of the instmment and a
yellow filter inserted in the photocell aperture. A "Perspex" guide, milled out
to take the paper strips, was bolted to the face of the housing and the whole
was connected by a light-proof hood to a source of ultraviolet light. Preliminary
tests have shown that this technique yields results which are comparable with
elution and fluorimetry in solution.
DISEASES OF THE PERIPHERAL BLOOD VESSELS
OCCLUSIVE ARTERIAL DISEASE
A. J. Barnett and K. N. Morris.t
Patients with occlusive arterial disease of the legs treated by sympathectomv
and by arterial gmfting are being examined every 6 months and their symptomatic state and the condition of their limbs assessed.
These reviews confirm the value of sympathectomy in relieving distal
ischaemic features ( coldness, numbness, rest pain) and emphasise its failure
to relieve claudication from muscle ischaemia.
Only 3 arterial grafts have been inserted this year (compared with 21 in
1953-1955 and 14 in 1956) owing to lack of supply of donor material rather
than of suitable patients. Prior to 1955 all operations were carried out using an
end-to-end technique, hut since 1955 in most patients a by-pass technique has
been used.
fThoracic-Surgical Unit, Alfred Hospital.

22

The following table indicates the results achieved in these patients.
~~~~~~~~~~~~~~~~~~~~-

Type of Graft
Result
End-to-end By-pass
Graft patent
4
14
,, blocked
10
7
Patient dead with graft functioning up to death
2
1
Totals ..

16

Total
18
17
3
38
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The time during which the grafts remained patent ( including those still
patent) is shown below:
Survival time
of graft

End-to-end
technique

6 months
6-12 months
12-18 months
18-24 months
24-30 months
30-36 months
Over 36 months
----

Totals

6
2
8
3
3

6
3

'l
2
1
0
2

By-pass
technique

7

16

22

Total
12
5

l

J"j_

10

5
4
0

2
38

All patients with patent grafts hav~ been virtually relieved of claudication
from muscle ischaemia and from distal ischaemic symptoms.
The results indicate that, when feasible, arterial grafting is an efficacious
method of relieving symptoms of occlusive arterial disease of the lower limbs.
The by-pass technique is proving superior to the end-to-end technique: for
whereas 7/16 of the end-to-end grafts have survived one year, 14/22 of the
by-pass grafts have survived this period.
RA YNAUD'S PHENOMENON
A.

J,

Barnett,

Observations on patients with iehaemie episodes of the hands ( Raynaud's
phenomenon) continue. In addition to recording clinical features, patients are
being investigated by an arterial occlusion reactive hyperaemia test, calorimetry
and in some cases by brachia) arteriography.
Special interest is being taken in the ~roup of patients with associated
sclerodermatous changes in the skin. 20 patients with this condition have now
heen studied. The classification previously . adopted continued to be satisfactory. In this patient> are divided into four groups: (a) patients with clinical
Raynaud's disease later developing sclerodenna localised to the hand; ( b)
patients with clinical Raynaud's disease later developing widespread scleroderma;
( c) patients not suffering from clinical Raynaud's disease and developing scleroderma localised al the hands and ( d) patients not suffering from clinical
Raynaud's disease and developing widespread scleroderma. There is however
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a certain overlap between the groups for features, other than sclcroderma and
ischaemic episodes \\'hich are conunon to all, present in one group may occur
in occasional cases in another group.
AMNION IMPLANTS

J.

K. Francis.

This method of improving the walking distance in patients with occlusive
arterial diseasP ,vas clf"Scril>ed by Trocnsegaard-Hansen. He claimed dramatic

results and as reported last year a trial of this therapy was commenced.
A serirs of 21 patients suffering from claudication ,vcrf' as!ioessecl prior and
subsequent to amnion implantation. Asscss1nent was rnade by walking distanl--e,

and step test performances and by estimation of the limb circulation by clinical
and plethysmographic studies.
All the patimts were observed for a period of 3 months prior to implantation and the post-itnplantation asscss1nent ,vas made during the 3 rnonths
follo,,•in~ treatrnent.
Results were disappointing in that only one patient was rendered free from
claudication ( compare Troensegaard-Hansen i5~ ). This patient subsequently
nGted return of claudication pain and lessening of his ,valkinp; distance.
The other 20 patients noted either no improvement or initial improvement
ot limited extent which later disappeared.
In no case was there any convincing dl'monstration of an increase in blood
Oow to the limb.
SERUM LIPOPROTEINS
P. J. Nestel.
As it has been claimed that the pattern of scrum lipoprotcins is disturbed
in peripheral vascular disease the ratio of beta to alpha lipoproteins has been
studied in patients ,vith occlusive peripheral arterial disease and in a contr<'I
series \\'ithout this disease.
Paper electrophoresis using Sudan Black ll to stain the lipoproteins was
used to separate the alpha and beta components which were then measured
hy photoelectric scanning.
A series of 62 patients admittrd to hospital with various diseases but with
no evidence of occlusive arterial disease, either peripheral or coronary, and a
series of 44 patients with evidence of peripheral vascular disease were shtdied
and the data compared. All patients were receiving a normal diet and were
not fasting when the sr,mm sample was obtained. Adequate matching between
the two series for aJte and sex wa~ obtained.
A significant difference in the beta/alpha lipoprotein ratio was observed.
The ratio for the control series was 2.68 and 4.47 for the series with peripheral
arterial disease.
ENERGY PRODUCTION IN THE MYOCARDIUM•
W. G. Nayler.
Following on from the previous studies in this series using the modified
Warburg type apparatus to record the metabolic and physiological effects of
certain dru!(S on the isolated spontaneously beating toad heart, additional data
relating to the mode of action of the cardiac glycosides has been obtained.
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The apparatus has been further de\'eloped in that terminals suitable for
the attachment of E.C.G. leads ha\'e been added, enabling a continuous E.C.G.
pattern to be recorded throughout the experiment as required. Additional
appamtus has been added so that duplicate experiments can be performed
si1nultaneously.

ACTION OF CARDIAC GLYCOSIDES: METABOLIC INHIBITORS
Since the earlier experiments in this series indicated that the glycosides
produced an o\'erall increase in efficicnc.:y of the isolatccl heart associated with
increased work output hut no significant change in the metabolic pattern, so1ne
further expcri111ents ,vere done in an attc,npt to determine ,vhethcr or not

high energy phosphate bonds played anyJ1art in this increased efficiency.
Both 2-4 dinitmphcnol ( D.N .P.) an sodium salicylate, at suitable csmcentrations, inhibit oxidative phosphorylation so that either of these drugs can
be used to restrict the supply of high energy phosphate bonds in the isolated
heart. Thus, in a series of experiments using surn,ner toads the action of stroph-

anthin G ( l x 10·' final concentration) and Lanatoside C (2 x 10-' final cone.)
on hearts which had been previously perfused for lll hours with Ringer enriched
with either sodium salicylate (5ml\l final cone.) or D.N.P. (10.9 x lo-<' ~I final
cone.) were compared with their action on hearts similarly perfused with Ringer
solution alone.

In another series the cardiac glycoside and the metabolic inhibitor ( either
D.N.P. or sodium salicylate) were added simultaneously to hearts perfused in
standard Ringer solution and the response compared, as above, with that due
to the addition of the glycoside alone.
Whereas the addition of either strophanthin-G ( l x lo-<') or Lanatoside C
( 2 x lo-<') to hearts perfused "with Hinger alone always produced a positive inotropic response associated with aug1ncnte<l oxidative metabolis,n, the addition
ol either of these glycosides to hearts pre-treated with the metabolic inhibitors
repeatedly failed to show any positive inotropic response or increased oxygen
uptake. In those prcpamtions in which the glycosicle and the inhibitor were
added simultaneously to hearts perfused with Hinger solution as above, a
normal ix>sitive inotropic response was recorded tog<'thcr with aug1nentcd

oxidative metabolism.
Apparently, since tne inotrop,c response of the glycosides was abolished
by pretreatment of the hearts with D.N.P. or salicylate at concentrations which
would interfere with oxidative phosphorylation, it does appear that a supply of
high energy phosphate bonds is a necessary part of the rsitive inotropic
response. In those preparations in which the glycoside anc inhibitors were
added together the phosphocreatine and aclcnosine triphosphate levels apparently remained sufficiently high to allow the positive inotropic response to be
manifested.
IONIC CHANGES AND QUINIDINE SULPHATE
Since it has been established that the cardiac glycosicles increase the mtc
of loss of potassium from cardiac muscle, it is possible that a changed intracellular ionic pattern is intimately associated with the positive inotrope n•sponsc.
To investigate this possibility a series of experiments was carried out using
su1n1ner toads, in which the rate of loss of JlOtassium fro,n the cells ,vas restrictPCl

by the addition of quinidine sulphate to the perfusate.

Initially the action of quinidine sulphate on the isolated heart was studied.
Without affecting any significant change in the n•spiratory quotients of the
isolated hearts. quinidine sulphate ( 1 x lo--' final cone.) produced a marked
decline in "·ork output. associated ,,·ith reduced oxidative metabolism and an
overall lowering of the efficiency.
Isolated hearts pretreated with quinidine sulphate at the above concentration for 1'2 hours failed to show any positive inotropic res1>onse or augmented
oxidative metabolism following the administration of strophanthin-G ( 1 x 10-0)
which, as noted above, produces an inotropic response in hearts perfused with
standard Ringer solution. In another series the initial dose of quinidine sulphate
was reduced to 1 x l(r-0; which alone produced no cardiac response but which
greatly reduced the inotropic effect of the above dose of strophanthin G.
Since these results suggested that the rate of loss of potassitnn fro1n the
cell was involved in the degree of the inotropic response recorded, a further
set of expcrirnents was carried out in ,vhich the inotropic r<.-sponsc of strophanthin G ( 1 x 10---') was recorded from hearts perfused with Ringer containing
potassium concentration varying from l.6m\1/litre to 4.Sm\1/litre.
At the lower potassium level, when the rate of loss of potassium from the
cell would be rnaximal. the inotropic rt•sponse ,\·as rapidly apparent hut of reduced

duration and magnitude. At higher potassium levels the response was greatly
delayed and of lesser 1nagnitude when cornparecl with the maximum response
recorded at that potassium level nonnally found in the serum of toad Rufo
marinus (3.Zm~l/litrc ).
At the lower potassium ( l.6mM/litre) levels the toxic dose of strophanthin
G was greatly redueed when compared with that at 3.2 or 4.8 m\1/litre.
These results suggest that the degree of the response, the time over which
the effect is apparent and the toxicity of the glycosidc are relatl'd, in part at
least, to the rate of loss of potassium from the myocardial cells.
SEASONAL VARIATION IN RESPONSE TO STRCPHANTHIN G
I. Respiratory Quotients

As noted in earlier experiments hearts from winter hibernating toads showed
greatly reduced sensitivitv to the gly<-osides. Since the respiratory quotients of
winter hearts fall from the summer level of 0.95 to 0.75, a series of experiments
was carried out in which glycogenolytic agents were added together with the
glycoside, thereby raising the respimtory quotient of the winter hearts to the
summer level. At this raised level strophanthin G ( 1 x 10""') failed to elicit any
inotropic response from the isolated winter heart.
Similarly, hearts perfused for eighteen hours with Ringer solution enriched
with thyroxine failed to respond to strophanthin G at the above concentration.
The results obtained from the experiments using summer hearts in which
the inotropic response was limited in part, by the rate of loss of potassium
from the myocardium were substantiated from a further set of experiments
using winter hearts pre-treated with 9 alpha FF. This cortisone derivative is
glycogenolytic and increases the rate of uptake of sodium hy and efflux of
potassium from cells. 1n this serif's, wintn hearts which had heen pre-treated
with 9 alpha FF produced a positive inotronic response following the addition
of strophanthin G ( 1 x Hr"). Since other glycogenolytic dmgs failed to restore
the inotropic response of the winter heart, the action of 9 alpha FF apparently
Hes in its effect upon ionic exchange. If this is so, then the inotropic response

of the winter heart should be restored by adjusting the potassium level of the
perfusate.
2. Ionic

Since ATPase activity is governed in part by the Ca/Mg ratio, the calcium
levels in a series of ,vintcr hearts ,vas raised fro1n 1.3 m~1/litrc to 2.6111~'1/litre
and 5.2m'.\l/litre and the response to strophanthin G tested as above. Similarly
the response of the winter heart to 9 alpha FF at different calcium levels was
compared with the positive inotropie response produced by this dmg at the
nor1nal calciu1n concentration in the s111nn1er isolated heart ( 1.3111 ~'I/litre).
In this latter series it was apparent that, as with the glycoside, the response
of the winter heart to 9 alpha FF ( 1 x 1()-") was completely suppressed at normal
calcitnn levels. Ho,vcvcr, ,vhcn the calcium level of the perfusate used on
winter hearts was raised from 1.:lm\1/litre ( used normally) to 2.6mM/litre, the
response to both strophanthin G and 9 alpha FF was restored. At the higher
calcium concentration ( 5.2m'.\l/litre) the positive inotropic effect in the winter
hearts was again suppressed suggesting that there is a critical calcium level for
the contractile system above or below which the glycoside cannot produce an
inotropic effect. During hibernation this critical calcium level is higher than
that required by summer hearts.
In an additional series the response of the isolated winter heart to additional calcium ions ,vas compared ,vith that of the sun1mer heart under identical
perfusion conditions. In all preparations the winter heart showed a markedly
increased sensitivity to calciun1 ions ,vhen compared ,vith the non·hibernating
counterpart.
PHOSPHATE ENERGY
Since part of this rc<lucc<l sensitivity to drugs associated with hibernation
may be due to a lowered supply of phosphate bond energy from creatine phosphate stores, crC'atine phosphate d.etenninations have been carried out regularly
throughout the year. Although there has been some variation in phosphate
levels throughout the year, the deviations were not sufficiently great to explain
the reduced sensitivity. More likely it seems that some ionic disturbance including, a1nongst others, ca)citnn ions, is responsible for this seasonal pattern of
sensitivity.
INTRACELLULAR CARDIAC MUSCLE POTENTIAL STUDIES•
M. Quinn-Young and D. McKelvie.
The aim of this work is firstly to record intracellular potentials from toad
( Bufo marinus) heart muscle fibres and to study the effect of various drugs on
the restin!( potential and the amplitude, shape and duration of the action potential
records. We have attempted to obtain this data from the intact perfused ( recycling) heart with a view to correlating it with the results obtained in other
research.
During the year apparatus and recordin~ equipment has been made and
adapted to fit the needs of the experiment. A differentiator has been built to
measure the maximum rates of rise of action potentials and a multi-channel CRO
display unit has been adapted to enable four events ( baseline, intracellular potential, maximum rate of rise and a time marker) to be recorded simultaneously on
photo~raphic paper. The microelectnxles are inserted into the muscle using a
manipulator made from a disused microscope stand.
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The main difficulties encountered have been to 611 glass microelectrodes with
3'.\I KCI after they are pulled and t.o prevent their breakage on insertion into the
moving heart. Filling by boiling in 3M KCI under reduced pressure has been
found fairly successful. Breakage has been reduced by inserting the microelectrodes through a small perspex ring held down on the muscle partially to
immobilise it. This is not entirely satisfactory although some long recordings
have been made. ~lucb time has been spent investigating other types of electrode
which have been described. Two of these which showed promise were fine tungsten wire, electrically poinkd and insulated with lacquer and fine tungsten wire
tipped with the extreme end of an ordinary KCI-in-glass microelectrode. In the
first case it was found impossible to apply the lacquer so that it was a reliable
insulator but the second method if care is taken in manufacture shows promise
of a lower breakage rate when inserted in the beating heart.
ABNORMAL SERUM PROTEINS
C. C. Curtain.
THE HISTOCHEMICAL LOCALIZATION OF MACROGLOBULINS
The term "macroglobulin" was introduced by Waklenstrom in 1948 to describe proteins in human serum having molecular weights in excess of one
million. These proteins may be associated with a typical clinical syndrome
characterised by lethargy, a bleeding tendency, haemorrhagic purpura and
enlargcrncnt of the liver, spleen an<l lyn1ph nodes. The bone 1narrow is often
invaded by so-called lymphoeytoid cells, many of which show cytoplasmic loss
or irregularity. In s1nallcr a1nounts ,nacroglobulins may be associated with
lymphosarcomri and, very rarely, multiple myeloma.
Because of the variety of pathological cell types found in the tissues of
individuals with macroglobulinaemia cellular localisation of maeroglobulins by
means of the fluorescent antibody technique of Coons has been attempted.
Two cases of macroglobulinaemia were available for study. The first• had
a lymphoeytic tumour infiltrating the sub-lingual glands and abundant plasma
cells in the bone marrow and peripheral blood. The serum contained 1.5 i,;m
t>er cent. of nlacroglobulin. Hone n1arro\v s1nears were treated with highly specific
fluorescent anti-macroglobulin and exa,nined in the fluorescence microscope. The
cytoplasm of the plasma cells ffuoresccd brilliantly, indicating the presence of
large amounts of 1nacroglobulin. Bright ffuort>scence was also observed in many
large im1nal11re cells which with nonnal staining had a thin ri,n of basophilic
cytoplasm and a large nucleus, and were probably haematogenous stem cells.
The similarity between these ohscrvations and the description given by Coons
of antibody production by the plasma cell and its precursors is striking-suggesting that macroglobulin is synthesised ( like antibody) during the process of
differentiation and maturation of the ( in this case malignant) plasma cell.
The second was a case of multiple ,nyeloma which was producing small
amounts of macroglobulin and a myelo1na protein of nor1nal molecular weight
( ~1-protein ). By serial staining of the marrow sn"!ears with specific fluorescent
antibody to the macroglobulin and the ~I-protein it was possible to show that
individual plas,na cells produced ouly one kind of protC'in. No staining of stem
cells was observed. Studies of frozen sections of various organs obtained post1nortem fro1n this case revealed no staining by fluorescent anti-globulin or ~fprotein. The plasma cells of the lymph nodes and spleen, however, stained with
Huoresccnt anti-ga1nn1a globulin.
•This pati«.•nt ,vas ~tudit'<I through the rourh:sy of l)r. R. \lotternn,, Ptit>r !\lal.'Calhnn Clinic.

IMMUNE TOLERANCE AND ABNORMAL SERUM PROTEINS

The pathological scnun proteins of myeloma, macroglobulinaemia and
cryoglobulinaemia ( the so-called paraproteins) have been generally regarded
as entities not present in normal serum. Evidc>nce in favour of this hypothesis

includes the wide range of physical properties encountered amongst the abnormal
serum proteins and that their anti-sera can be made highly specific after absorption with normal human semm to rPmove cross-reacting antibodies. Recently this
view has been challenged by several workers who have succeeded in inhibiting
the reactivity of para-protein anti-sera ,vith the aid of various nom1al human

globulin fractions. These workers havP, concluded that the pathological globulins
are ~ross elevations of proteins occurring in n1inute amounts in the scra of

normal individuals.
In contemplating these hypotheses the question arises as to why sufferers
from the paraprotcinacmias do not produce antibodies to their abnormal proteins if these are entities not present in normal semm, since in the early stages
of these conditions the im1nune response is unhnpaired. Current opinion regard-

ing immune tolerance and "self-markers" suggests that the paraproteins must
have been present in the individual from birth for antibody formation not to
occur. Recent advances in our know]ed~e of immune tolC'rance in laboratory
anhnals provide us with a means of exploring this question experimentally.
It is known that rabbits injected with an antigen within a few hours of birth

fail to form antibody when challenged with this antigen in adult life, although
their ability to respond to other antigens is unaffected. In order to define more
precisely the specificity of immune tolerance the following experiment was conducted. A Bence-Jones protein was purified from normal urine and compared
with normal gamma globulin immunologically ( by double diffusion in agar
a~ainst the appropriate antisera). The Bence-Jones protein had some, but not
all of the antigenic determinants of the gamma globulin. Concentrated solutions
of the Bence-Jones protein were injected into rabbits, 0-6 hours old, and at
three months these rabbits and uninjected litter mate controls were challenged
with the antigen. The controls produced high antibody titres whilst the rabbits
injected at birth gave no response. All the rabbits were then injected with gamma
globulin. Both groups produced antibody but the immunologically tolerant
rabbits produced antibody only to those antigenic determinants which gamma
globulin did not have in common with the Bence-Jones protein. This, and a
similar experiment with a macroglohulin and gamma globulin, demonstrated
that the specificity of immune tolerance is fine enough to distinguish between
two proteins differing by relatively few antigenic dctenninants. New born rabbits
were then injected with concentrated solutions of human plasma from either a

pool or individual donors. At three months these rabbits were injected with very
large amounts of human plasma, with Freund's and other adjuvants. No antibody was detectable in these rabbits, even by the sensitive tanned sheep cell
technique. Litter-mate controls rapidly became hyperimmune with such treatment. The unresponsive rabbits were then injected with sera from a case of
cryoglobulinaemia, two cases of macroglobulinaemia and four cases of myeloma.
Under no conditions was it rossihle to demonstrate antibody production by these
rabbits. It was conclude< that the pathological proteins contained no antigenic determinants other than those present in the pooled and individual normal
human plasma injected into the rabbits at birth.
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This conclusion in no way invalidates the localisation of paraproteins by the
Ruorescent antibody technique. Orthodox precipitin tests show that the antibodies left after absorption of anti-parnprotcin sern with normal globulins are
to antigenic dctcnninants occurring to a very s1nall extent in nonnal plasma-and
would presumably be present in very few cells. This is home out by the negative
results obtained ,vith nonnal hone rnarrow and fluorescent antibody to paraprotcin.
ELECTROPHORESIS
A recent acc1uisition has been a Pcrkin-Eln1cr Tisclius electrophoresis
apparatus. Notwithstanding the proliferation of techniques of electrophoresis on
filter paper and other supporting me<.lia, ·electrophoresis in free solution with
optical recording remains the method of choice for the precise analysis and
characterisation of protein mixh1res. The accuracy and sensitivity of the 1nt•thod
has been greatly increased by the interferometric optical system with which the
Perkin-Elmer instrument is equipped.
As well as playinp; an itnporlant part in the studies on abnonnal scnun
proteins the instnunent has made 1)0ssihle a nurnhcr of new projects.
(a) THE SERUM PROTEINS OF NEW GUINEA NATIVESt

( i) T/1e clistortccl serum 11rotei11 11icture in Kuru.
An invariably fatal neurological disease, Kuru, peculiar to the Fore people
of the Eastern Highlands of New Guine-d has heen investigated recently hy
several Australian laboratories. We have used electrophoresis to sh1dy the sera
of Kum patients. It was found that many of them had a grossly elevated beta
glohulin ( values of up to 4 gmi were recorded). Some patients had a high
alpha, globulin, whilst a few had patterns with an abnormally low overall
globulin concentration. These findings are being correlated with observations
made on the disease hy workers in the field.
The ahnonnal electrophoresis pattern is of considerable interest ln•cause it'
is the only positive result from a ,,•idc range of biochemical investigations 1nade
on the disease.
(ii) Presence of an aclclitional globuli11 in tl,e serum of New Gui11ea lligl,land Natives.
In the course of the Kuru study electrophoresis runs were made on the sern
of rnany nor1nal natives. An additional globulin con1ponent ,,•as found in mrntt
of the Eastern Highlands sern examined. This had a mobility slightly greater
than that of normal gamma globulin ( 2.01 cm' sec-1 volt- 1 x 10-" in pH 8.6,
I = 0.1 veronal buffer) and is present in concentrations of 6-00: of the total
scmm proteins. This component could not he detected in the sera of normal
Europeans, or of non.Eastern Highland natives on electrophoresis under the
sa1nc conditions.
It is proposed to study sera from as wide a range of Melanesian peoples as
possible to see if this new globulin is unique to the Eastern New Guinea Highlands. Wider investigation may help to decide whether its presence is due to
environmental or racial factors. This in him may help our understanding of the
aetiology of Kum.
tThis projC'l1 is being carried out in conjnnc.1ion with Dr. D. C. Cajdnsek, National Foundation

lor Infantile Paralysis, U.S.A., and l)r. \'. Zigas. Department of Public llealth, Port ~loresby.
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(b) SICKLE CELL ANAEMIA
The first case of sickle cell anaemia to he recorded in Victoria was diagnosed
at the Alfred Hospital early in 1957. The haemoglobins of the patient and his
family were examined by moving boundary electrophoresis. The examination
showed that the mother was a heterozygous carrier of the sickle cell gene. This
information and the fact that the father had an unduly high proportion of
foetal haemoglobin suggested that the case was one of sickle cell Thallasaemia.
(c) FLUORESCEIN-GLOBULIN COMPLEXES

The finding by Louis and Hughes of the '.\lelbourne University Pathology
Department that malignant cells do not take up Ruorescein conjugated globulin.
whereas normal cells do, has focused attention on the phenomenon of nonspecific staining by Ruorcscent antibody. We observed during the Ruorcscent
anti-macroglohulin studies that purification of the conjugated antibody on
antig,•n coupled columns of diazo-henzyl cellulose completely removed nonspecific staining. This suggested that the latter was not an intrinsic proper!\• of
the conju!!ated antibody but of some fraction of the total Ruorescent globulins.
With the availability of the Tiselius electrophoresis apparatus it was decided
to investigate the properties of so1ne ffuorescein·protein conjugates. The results
may be summarised:
1. Conjugation of human or rabbit semm gamma globulin with ffuorescein
leads to a ,narked increase in clc>ctrophorctic hf'tcrogcncity. This is accompanied
by the appearance of a sharp negatively charged peak whose siZl' is related to
the n11n1hcr of fluorcscein groups conjugated.
2. Samples taken from the cell after electrophoresis showed that. in the cas~
of antibody-containing rabbit globulin, most of the activity was in the least
negatively charged portion. This also contained the smallest amount of conjugated Ruorescein and gave virtually no non-specific staining. The leading peak
contained very little antibody, was heavily conjugated and stained normal
'tissues brilliantly.
3. Conjugation of human semm albumin with ffuorescein dicl not lead to an
increase in heterogeneity. hut increased the mohility toward• the anode by 200:.
It was consider('(l that the increased heterogeneity observed with the gamma
globulin was due to differential conjugation of the many molecular species
known to he present in this semm fraction. Albumin is, relatively, much more
homogeneous and uniform conjugation occurs.
Thes<> observations also point the way to more effective removal of nonspecific staining from Ruorescent antibody preparations. The iso-eleetric points
of th<> antibody and over-conjugated fractions are sufficiently apart to permit
separation by electrophoresis-convection. Preliminary experiments along these
lines have bC"c>n most encouraging.

OPEN INTRA-CARDIAC SURGERY
I. A. LeG. Ferguson and F. Kinross.t

The object of this study has been to investigate and develop methods of
conducting intracardiac surgery with safety.
tThoracic-Surgical Unit, Alfred Hospital.
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Initially the effort was cuncentmtcd on hypothcnnia, but this was discontinued about the middle of 1956 owing to the serious intrinsic limitations of
the method. These were first, the short time of circulatory arrest allowable,
second, the considerable risk of ventricular fibrillation, which is very difficult
to revert and precludes ventricular surgery, and last, the ti1ne consuming natur~

and unwieldiness of the whole procedure.
After the cessation of work on hypothermia techniques for the use of a
pump oxy~cnator were investigated. These machines offer two major advantages

-the greatly increased time available for intracardiac manoeuvres, and the fact
that ventricular fibrillation is hardly a problem. It is important to stress the fact
that these machines are not a substitute for the norrnal heart and lungs, and
there is a limit lo the time that the circulation can be carried on by them.
There are disadvantages inherent in the use of these machines. Blood has
to be circulated through a system of foreign tubes and pumps and may suffer
in many ways in consequence. Also, there may be functions of the by-passed
organs for which the machine does not substitute, such as deactivation of
5-hydroxytryptamine in the lungs. How important such considerations are is not
known with certainty. These may ultimately impose a time limit on the duration
of by-pass-even with perfect machines. However it would seem likely that such
a time limit will be one of many hours or clays, i.e., relevant to medical therapy
rather than cardiac surgery. There are some other disadvantages which are
characteristic of the particular mechanism used. These will ultimately be
eliminated.
When it was decided to take up this work here, there were two tried and
proven machines in use. These were the de Wall-Lillehei bubble oxygenator at
:\linneapolis and the Gibbon filming type at the :\layo clinic. At that time there
was no great disparity in the results obtained with each machine. The Gibbon
machine is very expensive and complex, while the de Wall-Lillchei oxygenator
is relatively cheap and maintenance problems hardly exist, hence we decided
to begin work with the latter.
'
Our ailn since beginning work with this 1nachine has been first to

learn to use it safely, and secondly to investigate the physiological changes associated with its use. We began by duplicating so far as was possible the technique
used at lllinneapolis and initially met with complete lack of success. All the
experimental animals died within 24 hours of a period of thirty minutes' by-pass
on the machine. All further infonnation we obtamed from Minneapolis failed
to help with the problem.
In an attempt to isolate the important factor in the failure of our technique
we conducted a series of experiments. With thirty minutes of pumping from the
external jugular vein to the carotid artery at standard outputs without a tboracotomy, we found that the animals survived. Pumping for tbirty minutes from the
venae cavae to the left suhclavian artery, without excluding the heart and lungs
from the circulation, resulted in the survival of all animals. Fifteen minutes of
pumping from the venae cavae to the left subclavian artery with the exclusion
of the heart and lungs-in other words, fifteen minutes of full by-pass also gave
successful results. However, with thirty minutes of by-pass the animals all died.
During the period of by-pass we found by investigation that the arterial
oxygenation was usually in the region of 1000:, and the arterial blood pressure
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remained at nom:ial values. The biochemiral chang:es produced \Vere not such
that they were necessarily fatal. In general we found that the bicarbonate values
fell during the by-pass and rose afterwards quite rapidly. At the end of by-pass
the level would often be as low at 10 mEq/litre, rising to 20 mEq/litrc after
one to two hours following the by-pass. The pII readings showed a rise from
7.35 before by-pass to 7.43 at the end of by-pass, with a progressive fall thereafter, the lowest value reached being 7.3. One. might interpret these change;
as representing a partly compensated respiratory alkalosis arising during the
by-pass changing to a metabolic acidosis following the by-pass.
From the investigations we concluded that the causes of death did not lie
among the following:
(a) Toxins procluced by or added during circulation of blood through the
machine.
( b) Haematological changes due to use of the machine.
( c) Emboli from the machine.
( d) Cerebral anoxia.
( e) Biochemical changL>s induced by compl<'le by-pass.
( f) '.\lagnitude of the operation, type of thoracotomy used, or in fact any
technical aspect of the operation other than the period of by-pass.
In considering the possibilities re1nainin1.t. the question of bacterial infection arose. The operations were done without using an aseptic technique, and
also dogs have a well-known susceptibility to anaerobic septicaemia following
circulatory dish1rbances, particularly those affecting the liver. Bacterial infection had not previously been seriously considered owing to the rapidity with
which death followed the operation-always within 24 hours.
We found that providing the animals were given a large dose of penicillin
before operation, the great majority survived thirty or even forty-five minutes'
by-pass.
This could be the explanation of the failure of a number of groups to
duplicate the work done at :Minneapolis, since the lack of preoperative chemotherapy is unlikely to be considered to be of importance in the prevention of
early post operative deaths.
MECHANICAL ASPECTS OF LUNG FUNCTION

J.

R. E. Fraser.

This project was commenced with the ohjcct of establishing techniques fot
the study of various mechanical aspt•Lts of lnng function. The theoretical basis
of these studies was clearly analysed over 30 years ago, particularly by Rohrer
in Basie, but ,vas not rep;ularly applied in human studies until recent years,
probably due in part to the belief held earlier that intra-oesophageal pressure
was not an adequate index of intrathoracic pressure, ,vhich is an essential
measurement in this work. Several studies have shown that this objection is
not of great consequence, and a considerable amount of physiological information
has been obtained in the last few years.
As with most new techniques, the method has not yet been standardised,
and indeed several of the important specifications of the equipment have not
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been clearly stated, though no doubt recognised. (This applies more particularly
to the performance of spironll'ters, ,vhich ,vere chosen for this particular ,vork.)
Our attention has thcrc>forc been directed to establishing our equipment ,vith
particular reference to the performance of the spiromcter, and the electromechanical transducer which was designed to translate the spirometric movements to the photographic record.
Studies of patients ,vith pultnonary or cardiac disease were undertaken as
they w<~re rcferre<l for other lung function tPsts, and in the course of developing
the method, but specific studies have been deferred during this period.
In general, our observations follow the same pattern as those reported
else,vhcrc.

l)uring th<-• course of this ,vork. several reports appea.red describing a
tendency for the ..effective" lung co,npliance to fall with increasing respiratory
rates in patients ,vith pulmonary disease. Theoretical analysis and studies on
models indicated that this phmomenon results from regional ineqoalities in
both the lung elasticity and non-elastic resistances. This observation has been
confirtned here, and has required extensive records. \Vhether it ,viii afford a
clinically helpful test remains to be seen. Other observations concerning the
effects of pulmonary vascular congestion have heen confirmed, and it is possible
that variation of venous return to the heart by various means ,viii serve to
reveal functional disturbances in cardiac patients which are not easily apparent
under resting conditions. It is hoped that usc._•ful information ,viii be accumulated
in the course of the routine performance of these tests, as well as hy planned
study.

TRANSAMINASE AND MYOCARDIAL INFARCTION
C. C. Curtain.
In 1954 Karmen, Wroblewski and LaDue observed that the activity of the
enzyme scnnn glutamic-oxaloacctic transaminase ( S.G.O.T.) ,vas greatly in·
creased immediately after myocardial inlarction. Since then the American literature has contained nu,nerous reports on the diagnostic value of S.C.O.T. deter·
ruinations. The method of choice in the U.S.A. employs a coupled dehrdrogenation reaction involving a co-enzyme the oxidation of which can be followed by
ultraviolet spectrophotometry.
S.G.O.T. can, however, be estimated by quantitative paper chrom,,tography
of the glutamic acid formed on incubation of a mixture of scrtnn, aspartatc
and alpha-ketoglutaratc. The method is slow, hut simple, inexpensive and fool·
proof. It was used to estimate the S.G.O.T. of 500 subjects, comprising nonnal
donors and hospital patients with various conditions. The results were substantially the same as reported by other workers. High S.G.O.T. activities were
founcl in cases of proven myocardial infarction, in a number of doubtful cases of
infarction and in cases with hepatic necrosis. Patients with other conditions and
all the normals had low activities. Towards the conclusion of the study colorimetric estimations by the method of Reitman and Fraenkel ( Am. J. Clin. Path.,
28, 1, 1957) were run in parallel with the chromatographic technique.
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THE DIURETIC PROPERTIES OF CHLOROTHIAZIDE
R. J. Marshall.
Chlorothiazide ("Chlotride")• has recently hel'll introduced as an orally
effective diuretic compound. In experimental animals it induces a marked increase in the output of water, sodiu1n and chloride, and, unlike other carlmnic
anhydrase inhibitors, does not induce a metabolic acidosis. A trial has heen
undertakc._•n to study its diuretic properties in non-ocdc,natous subjects and in
patients with ahnormal ffuid retention. Studies of its anti-hypertensive effects
arc referred to elst•,vhc•rc in this report.
In non-oedematous subjects a diuretic effect is noted within 2 hours of administration. and persists for 6 to 10 hours. SuqJlus sodiun1 and chloride are
excreted in approximately e1:1uivalcnt arnounts; th<•re is a slight increase in
potassium output and little change in hicarlmnate output. The dn1g is 1nore
effective when given in divided doses. Continuous administration over periods of
4 to 6 weeks is well tolerated; there is a fall in hody weight averaging 1.9 kg ( 12
subjects), a moderate fall in plasma chloride and slight and inconstant falls in
plasma sodiurn and potassium. These changes revert to normal on cessation of
therapy.
Chlorothiazide usually induces a prompt diuresis in pa.tients with conJ,?;estive
cardiac failure and retains its effectiveness on prolonged adrninistration. It is
generally more effective than acetazolamide and often comparable with the
parenteral organic mercury compound~. l..ittle or no res onse occurred in 3
patients ,vith intractable cardiac failure and impaired rena function, who were
also resistant to all other cliuretics employed. Encouraging results were obtained
in a small group of patients with nephrotie oedema.
No toxic effects were encountered during the trial which could be attributed
to the cln1g. Ho\\•ever great care will be required to ensure that patients, especi·
ally those with restricted intakes of sodium, do not develop serious electrolyte
dish1rhances during prolonged spells of treatment.

1

PTERYGIUM

J.

K. Galbrailh and R. Fowler.t

In 1954 studi~.,; on the causation of ptcrygium were carried out in th"
Institute an<l so1ne evidence was obtained that exposure of the cornea to hot
air might be a contributory factor. This year the investigation has been resu1ned.
In a series of rahhits one eye was exposed daily to a current of war1n air
for period of one half to one hour for many weeks. In some animals drying
of the cornea was prevented hy the repeat,'<) instillation of artificial tears.
In alinost all cases a change ,vas produced in the cornea which had the
macroscopic appearance of a pterygiurn and many microscopic similarities to
that lesion.
When drying of the wrnca was prcvcntl'd the change still developed and
seemed dependent on the temperature of the air jet-at all times this was kept
belo,v the burning ternperature.
·~lerck & Co. Inc.. \Vest Point, Pa.
tRoyal Children's Hospital.
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Commonw<"alth Covrmment£5,000 3!..I due 15/ 10/ 1960
£500 31i due 15/ 10/ 1963

1,473 13 1
4,037 12 8

Bonds-

Commonwealth ('.ovcrnment Treasury£5(Ml 3~ i due 15/911961 . . . .

£2,774 16

£2,500

0

0

5,000 0
500 0

0
0

500 0

0

Restricted Funds ( rl'presented by Cash at Bank)Capital Gn,nts and Gifts ( per Contra)
Fhtcd AuctsFnmiture and Fixtures

I
=£1-4~.84~8~9~~

I

8,500

2

0

0

1,473 13

1

2,100

0

0

~OTE.-In ad(lition to fl't'l'iving inh.•n•st fron1 the ln\"cstn1ents as shown
on the lial:tnce Sht-et, the Instihlte receives the inco,ne from
3!.i Con1monwealth Govcmrncnt lnS<.·ribed Stock fa(.'L' value
of £17,lXK), whk·h is inscribed in the nan1e of the Trustees
of the Estate of the late Thomas Bllkcr for the benefit of the
Institute.

£14,848 9

3 •

AUDITORS' REPORT TO THE TRUSTEES OF THE THOMAS BAKER, ALICE
BAKER AND ELEANOR SHAW MEDICAL RESEARCH INSTITUTE
\Ve huve exa1nincd the annexed Balance Sheet with the books of the Institute
and have obtained all the infonnation and <').planations we have re<111ired. In our
o_pinion the Balance Shec.-t presents a tnae and fair view of the state of the aflnirs of
the Institute at 31st December, 1957, according to the best of our information and the
explanations given to us and as shown by the hoo1's of the Institute.
FLACK & FLACK,
~lrlhoume,
Charterl'li Act'Ountants (Australia),
l lonorary Auditors.
11th February, 1958.

THE THOMAS BAKER, ALICE BAKER AND ELEANOR SHAW MEDICAL RESEARCH INSTITUTE
Revenue Accounl for the Year Ended 3In December, 1957

-------EXPE:l:DITURE.
I?n1gs, Chcmic'!ls, Pro\'isions. etc. . . . . . .
I• uel and Lighting . . . . . . . . . . . . . , ..
Instnaments and Glassware
Insurance
Library ~laintcnance
Printing and Stationery ..
~t'J>U.!ts and Renewals ..
Salanf"S and \Vagcs . . • .
Telephone
Sundries
Travelling Expenses
\\'orkshop E<1uipment

Total Ex,,ense.r ..
Surrlns or Yrar

IXCmlE.
£1,386
182
727
261
884

5
17
5
9
II

282
368

6

0
4

Thomas Baker (Kodak), Alice Bakl>f and

3
0

Eleanor Shaw Benefactions
~larian and E. H. Fla,·k Trust

£14,467 18 10

5

Kcxlak (Australasia) Pty. Ltd.
George F. Little Tn1st .
Eagle Star Insnrant.-e Co. Ltd.

50 0 0

0

I

I
14.898 II 4
116 12 I
556 19 8
21 5 0
241 4 7
19,927 7
),262 2

J)onations-

9
4

Ur. Ewen Downie ..
~Ir. E. Teasdale ..

Sir George Coles
Sir Archie ~lichaclis
1'.liss N. Cameron
Appropriation of Grunt-Life Assuranl'C ~lt'<lil·al
Fund of Australia and New Zealand
Go\'cmn1ent GrantNational Health and "lcdical Research Council

400

0

0

148 6

6

50

0

0

5
5

0
0

0
0

5 5 0
5 5 0
2 0 0

Research

Interest from lnv<'stmcntsHeld by the Tn1stres of the Ei,1ate of the lute Tho1nas
BaL:er for the benefit of the InstitutcConnnonwealth Go\,enunent Inscribed St<x:k
Endowed to the InstituteCommonwealth Government Inscrihecl Stock
178 2 6
Govcmmml
Tre1isury
Conunonwealth
Bonds
16 5 0
Crain Elevators Board lnSl·ribcd Stix:k
103 2 0
Sundry S.lles

£21.189 10

I

1s,rns 1s 4
1,8-16 14

3,251

3

3 0

551 10 0

297 9 6
103 18 0

£21,189 10

I

ALFRED HOSPITAL DIABETIC AND METABOLIC
UNIT
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STAFF
Honorary Physician ..

E,vEs Do'\\1'IE, ~r.o., F.R.C.P., F.R.A.C.P.

Assistant PhysicianScicntific Studies

JOSEPH BORNSTEIN, D.SC., )I.D., lt,[.R,A,C.P.

Assistant PhysicianClinical Studies

BRYAN fluosoN, M.D., ~I.R,C,P., :\1.R.A.C.P.

Biochemists . . . . . .

}>ETER DAVOREN, PH.O., B,SC,
DoRA WINIKOFF, :\I.SC.
JUSE

SHEATH, B.SC.

Registrar ..

[AN ~IARTIN', 1'-1,D., B.S.

Chiropodist

~IAJDA O'CONNOR, F.CH.A,V,, :\I.CH.I.A.

Technical Staff

l',fn. W. JlUDSON

l\hss A. EKKEL
l\!iss L. Crnso>r
MRS. P. KEE>r
l\hss ] . SHARP

Secretary . . . . . . . . . .

RESEARCH FELLOWS

J.

F. Mackeddie and Frederick E. L. C. BEAVIS, M.B., B.s., n.c.o., ,.,,.11.c.o.c.,
and Esther l\lichaelis
F.R.c.s.

Edward Wilson !'.lemorial .

11. D.

Sol Green . . . . . . . . . . . .

~IARGARET SANDERS, 11.1.B., B.S.

l\REIDAHL, }.,{.0., B.S., ~l.R.C.P.

In November, 1955, on the recommendation of the Honorary Medical Staff,
the Board of Management of Alfred Hospital decided to reorganise the Diabetic
Instructional Clinic which was founded in 1929. It was felt that concentration
on a single aspect of metabolic disorders was no longer in the best interests of
patients. Accordingly the Diabetic and Metabolic Unit was founded for the
purpose of studying general problems in the whole field of Endocrinology. The
functions of the Unit were defined as the treatment of patients, the prosecution
of research into Diabetic and ~h·tabolic disorders and the teaching of undergraduate and postgraduate students.
The initial step in the formation of the Unit was the appointment of Dr.
Ewen Downie as Honorary Physician in Charge, with Dr. Bryan Hudson as
Assistant Physician (Clinical) and Miss June Sheath as Biochemist. In addition
Dr.

J.

Bornstein was appointe<.I as part·ti1nc Assistant Physician (Scientific).

Early in 1956, plans were drawn up for the construction of a laboratory
for the purpose of investigation of patients. ~loney for this development was
made available from the Capital Construction Grant to Alfred Hospital and
a magnificent donation of £10,000 was given by the Alfred Hospital Auxiliary
to provide equipment for the Laboratory. Further equipment to the value of
£8000 was subsequently added by Dr. Bornstein, from grants made to him per·
sonally by Eli Lilly & Co., of the United States of America.
The embryo unit was enabled to function in 1956 thanks to temporary
accommodation provided by the Director of the Baker ~ledical Research Institute, Dr. T. E. Lowe, and to facilities made available by Professor V. Trikojus
of the Department of Biochemistry, University of Melbourne. Four beds for the
investigation and treatment of patients were allocated from the general medical
beds in Alfred Hospital in addition to hv,•nty beds available in Ward 1 at
Caulfield Convalescent Hospital.
During 1956, the first task of the Unit was to undertake an investigation
into the value of the rcc-ently developed sulphonylurea compounds in the treatment of diabetes. This ,vork was carried out in the closest co-operation with
research centres in the United States of A1ncrica, Canada and Great Britain.

In June, 1956, a preliminary account of the value of these substances was publislwd and a subsequent report in October of that year made some contributions
to the possible mode of action of the drugs. During the year studies were also
undertaken on the humoral factors in patients suffering frorn insulin resistance,

and in other fields of endocrinology a start was made on fundamental work
concerned with the investigation of pituitary, adrenal and thyroid disorders. By
mutual arrangement, the routine investigation of patients suffering from thyroid
diseases by means of radioactive isotopes was transferred from the Baker Research
Institute to the control of the Unit.
Early in 1957, Dr. Joseph Bornstein assumed whole time duty with the Unit
and during the year paid a short visit to the United States of America and to
Canada at the invitation of the organising committee of the Insulin Symposiu1n.

In addition he attended the Annual Meetings of the Endocrine Society and of
the American Diabetes Association, and visited the following research centres:The Department of Honnone Chemistry University of California
The Department of :'.letabolism
University of California
The Department of Biological Chemistry Washington University, St. Louis
The Department of Physiology
University of Chicago

The Departments of Biochemistry, Phar- Western Reserve University,
Cleveland
macology and Physiology
The Department of Experimental ~IediUniversity of ~lichigan
cine
\'anderhilt Uniwrsity, KashThe Department of Physiology
ville
The Charles Best Institute
University of Toronto
In October, 195i, Dr. Ewm Downie and Dr. Bryan Hudson visited Sydney
and were present at the Inaugural Meeting of the Diahetes Federation of Australia. Dr. Downie spoke at the opening ceremony and Dr. Hudson read a papel'
to the :\ledical Section of this Meeting. Together they participated in preliminary
discussions on the formation of an Endocrine Society of Australasia.

Work on the Unit Laboratory was commenced in October, 19.56, and this
was completed in April, 1957 by which time the Unit had increased its staff
and activities. During the past year the staff has undertaken a number of
important studies on various aspects of endocrinology, the details of which are
set out in a later part of this report. Plans have been approved which will permit an extension of the laboratories and will provide five beds alongside th;i
laboratories together with an appropriately equipped examination room for
patients. When completed this project will make the Unit self-contained and
therefore unique in Australia.

During 1957, work has proceeded on the differentiation of the types of
human diabetes and on the investigation of insulin antagonists present in

human blood. Studies have been conducted into the state of pre-diabetes and
into the physical condition of children born of diabetic mothers. ~luch assistance
has been given by the Honorary :\ledical Staffs of the Hoyal Women's and Queen
Victoria 1--lospitals in this investigation. A research is to he undertaken into
some aspects of the problem of arkrial degeneration in diabetes and, along with
this, an enquiry is to be made ir.to the clinical state of juvenile diabetics of long
duration. An important investigation has been co1nmence<l in an attempt to

determine the factors responsible for the production of insulin by the pancreas.
In the field of thyroid diseases, tcch:,iques for the study of thyroid function
have been further developed particularly in regard to the use of radioactive
isotopes and investigations of protein and globulin bound iodine. Some
fundamental work has been commenced on adrenal function in determining the
pattern of certain steroids produced by the adrenal gland. An investigation is
proceeding into certain disorders of hone structure with particular reference to

diseases of the parathyroid gland. Work is also proceeding on the mode of action
of gonadotropbic hormones of the pituitary gland.
The fonnation of the Unit bas attracted attention not only in Victoria but
in Australia and abroad. Much generous assistance has been afforded by many
organisations and individuals by gifts in kind and by financial support. In addition valuable advice has been given and the greatest help and co-operation has
been received from many interested people and organisations both within and
outside Alfred Hospital. To all of these donors and well-wishers grateful thanks
is extended. The present status of the Unit is largely a tribute to the help and
assistance it bas received. Its fuhire activities will, I trust, justify the confidence
and support afforded in these early days of development.
EWEN DOWNIE.
31st December, 1957.

Grateful acknowledgment is made of financial assistance provided by:The Alfred Hospitul Auxiliary.
Baker Charitable Tn1st.

British Drug l:lous~.
Burroughs \Vel1<.'on1e & C.o. (Australia) Ltd.

Dnnklings Pty. Ltd., 11elboume,

Eli Lilly 11nd Co., Indianapolis.
i'iational Health and ~ledical Research Counl'il.
Executors of the Estate of the late S. Pas?T.
~Ir. \Vm. PhiJlips, Tatyoon, Victoria.

Dr. '-largan1:
. Sandt·rs.
~liss D. Stirling.

The Upjohn Co1npan)', U.S.A.

At·kno,,·ledgn1cnt is also rnade of gifts in kind fro1n:A1ncs Co1npany ( London) Ltd,
Burroughs \Vellcon1e & C.o. (Australia) Ltd.
Ciba ~ledk·al Departnlt>nt.
~liss Janet Downie.
The Colonial Sug.lr Refining Co. Ltd.
Fawns and ~l<.·Alliln.
Eli Lilly and Co., Indianapolis.

~lerck, Sharp

&

Doh1ne (Australia) Pty. Ltd.

Roussel Phanna<..'t'11tk~.1ls Pty. Ltd.
The Upjohn Company ( Australia) Pty. Lhl.

~Ir.

J. L.

\\'illiam, ~lclhourne.

and in addition for advice receivt•d fro,n Professor Trikojus, and 1nc>1nh(•rs of
the staff of the D,·partnwnt of Bioclwmistry, Unh'Cfsity of !'.lelbournc, from the
Directors and Heads of the Hospital Departments of Alfred Hospital. and from
the Director and Members of the Staff of the Baker Institute and Clinical Hesearch Unit, from l\lr. Dryden of Electronic Industries and ~Ir. ~lcGce of
Austronics Australasia. Books have been generously donated to the Unit by
Lange Publishing Company of the U.S.A. and Geigy (Australasia) Pty. Ltd.
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CLINICAL STUDIES IN DIABETES MELLITUS
E"'·en Do":nie.
Transient insulin resistance occurring in patients has been studied in re~
lation to the clinical pattern of the resistanc"e and is being corrl'lated with
temporary appearance of inhibitors in the plasma. This work is continuing.
It appears that diabetic patients of long duration develop vascular change
in some instanc~ and in such a ,vay that it cannot be related to diabetic control.
Preliminary studies suggest that it may be related to insulin inhibitor diabetes
as compared witb pure insulin deficient diabetes. It is proposed to investi!(ale this
hypothesis by careful study of a group of juvenile diabetics of long duration,
that is, of 20 years or n1orc.
SULPHONYLUREA COMPOUNDS IN THE TREATMENT OF DIABETES
MELLITUS
E. Downie, J. Bornstein, 8. Hudson, H. Breidahl.
Observations bavc been continued in an attempt to define more clearly the
place of these drugs in treatment. 43 patients bave been treated with Rastinon.
Of these, it was expected that 3 would fail In respond. This proved to be the
case. Of the remaining 40, there were 11 failures and 29 successes. 4 patients were
under the age of 50, and there were 13 cases in each dc'Cade from 50 to 80. 6
cases had shown ketonuria at some stage prior to treatment with Rastinon.
Ten cases had had diabetes for 10 years or more, 10 for between 5 and 10
years, 11 for between 2 and 5 years, 3 for less than 2 years, and, there were 9
new cases. Of those previously needing insulin, 6 had required over 40 units
per day, 6 between 20 and -10 units per day, and 3 less than 20 units daily.
Hastinon has been used for less than 3 months on 24 cases, for 3-12 months
on 7 cases, for 12-18 months on 6 cases, and for longer on 5 cases. 11 showed. a
relapse when Hastinon was stopped, and subsequent return of control on reintroduction of the dmg.
There were 7 complete failures of response, and 7 partial successes-by this
is meant imperfect control of diabetes, but of necessity adequate under the circumstances ( failing vision, tremor of hands, etc.). Side effects noted were severe
mental depression in 4 cases, dmg emption in 2 cases, headache and dyspepsia
in 2 cases, and hepatitis in 2 cases. It is of interest to note that 3 cases under·
went surgical procedures with general anac'Sthesia. All showed increased glycosuria, but none neec:led supplcrncntary insulin.
The usual plan of treatment has been to give an initial loading dose of
6 gm, the first day, and a maintenance dose of JI gm. t.d.s. This is adequate for
most cases, but some have found 1 gm. t.cl.s. necessary to control their glycosuria.
3 cases are adequately controlled on JI gm. daily. None of the patients treated
has shown a weight gain of more than a few pounds.
INSULIN ANTAGONISTS AND PLASMA INSULIN IN DIABETES
MELLITUS

J.

Bornstein.

Throughout 1957 work has continued on the long standing project of determining the respective roles of failure of insulin secretion and the excess production of insulin antagonists in the aetiology of diabetes mellitus.
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The application of fractionation methods during the past few years has
greatly simplified this problem, and these methods have proved sufficiently reliable to begin a systematic study of diabetic patients.
The present investigation aims to determine the relationship between the
plasma insulin level and the presence of antagonists in the plasma and the
stabilisation characteristics of the patient. During a later follow-up of such
patients it is proposed to relate these factors to the subsequent development of
complications.
During the year 17 patients newly admitted to the Instructional Clinic of
the Unit have been studied. These have consisted of 3 juvenile diabetics under
the age of 18 at onset, 3 diabetics between 2.'3 and 40, and 11 diabetics over the
age of 40.
In all three cases under the age of 18 at onset, neither insulin nor antagonist

has been demonstrated in the plasma and these must be reii;arded as cases of
pure insulin deficiency. In each case the patient was easily stabilised on less
than 36 units of insulin per day.
In the cases over 18, insulin in varying amounts was demonstrated in all
but one, a male of 25. llowcver, in all these cases insulin antagonists were

demonstrable in varying quantities. This series is at present too short to warrant
any conclusion hut it appears that patients with insulin in the plasma and
minimal amounts of inhibitor will readily stabilise on diet alone whereas with
increasing an1ounts of antagonists insulin is required.

In addition two patients with moderate insulin resistance were investigated
and in each case large amounts of antagonist were demonstrable.
Work is at present proceeding with the aim of purifying and characterising
the inhibitory fraction or fractions.
During the year at the invitation of the organising committee of the Insulin
Symposium a visit was paid to the United States of America and Canada. Two
papers were read at the Symposium, and a number of research centres were
visited.

SYNTHESIS OF INSULIN BY THE PERFUSED PANCREAS
P. R. Davorent and W. H. Hudson.
During the past year an investigation into the control of the synthesis of
insulin by the isolated perfused cat's pancreas has been commenced. An apparatus
has been designed and constructed which allows the replacement of the normal
blood supply to the pancreas by an artificial supply of ffuid of controlled pulsatile pressure. The subsequent transfer of the organ from the cat into a constant
tempemture enclosure is effected without intem1ption to the supply of oxygen
and nutrients to the tissue. The artificial heart-lung machine provides for the
recirculation of a small volume of ffuid through the organ and is of a form which
facilitates the use of radioactive isotopes in the ffuid.
The major part of the project carried out to the present time has been the
development of the perfusion apparatus and the accessory equipment required
for the dissection of the cat and the transfer of the preparation to the apparatus
with a minimum of trauma. Preliminary observations on the carbon dioxide

produced in the apparatus have shown that the preparation respires actively in
its artificial environment.
tWellcorne Fellow.
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STUDIES OF THYROID FUNCTION
Bryan Hudson and Mrs. D. Winikoff.

During the past twelve months methods for the study of thyroid function
have been more fully developed. More than 100 patients with suspected thyroid
disorders have been studiecf by the use of tracer doses of radioactive iodine
( 1' 31 ) during this period. These studies clearly indicate that the most satisfactory parameters of thyroid function are the measurement of the 4-hour uptake
of I'" and the determination of plasma protein bound 1'31 at 48 hours. These
findings are of some rractical significance since most other ,vork!'rs have used
the 24-hour uptake o 1'31 as being the best index of thyroid function. In our
hands this latter parameter is of little value in the separation of patients with
hyper- and hypothyroidism from euthyroid persons.
The combined use of the 4-hour retention value and the level of the plasma
PBl' 31 at 48 hours misclassifies between 5 and 100: of patients with thyroid disorders. The usual direction of misclassification is to label hyperthyroid patients
as euthyroid. The chemical determination of the non-radioactive protein bound
iodine value further reduces the degree of misclassification of patients with
thyroid disease, so that the overall misclassification by these laboratory tests
is of the order of 4'.i:.
Investi!(ations are still proceeding into methods for improving the laboratory
diagnosis of thyroid function. These have taken three forms:( 1) Suppression of tliyroid function with tri-ioclothyronine
The ad1ninistration of thyroid honnone to a person with norrnal thyroid

function will suppress the uptake of I"" by the gland, whereas no such suppression occurs in persons with hypcrthyroiclistn. This fact has been used in some
patients with questionable hyperthyroidism in whom other investigations have
yielded equivocal results. The uptake of I 131 is measured before and two weeks
after the administration of tri-iodothyronine. Further studies of this procedure
are being made.
( 2) Tlie use of tliyroid stimulating liormonc (TSll) in the diagnosis of hypotliyroidism.
This procedure is being applied to two groups of patients. The 6rst group
consists of patients who are manifestly hypothyroid but in whom there is somp,
doubt whether the cause of the hypothyroidism is primarily in the thyroid or is
due to failure of pituitary function. Patients with failure of pituitary function
show a good response to TSH, the response being measured by an increase in
1181 retention in the gland and rise in plasma protein bound iodine value. Patients

with primary hypothyroidism show no such responses.
The second group of patients are those manifesting many of the clinical
feahires of hypothyroidism but in whom there is no evidence of impaired thyroid
function by the parameters that have been described. The hypothesis has been
advanced that such patients show a diminished thyroid reserve and that they are
unable to produce additional thyroid hormone in response to the demands made
by the environment. The responses ( 11" uptake and PBI) of such patients to
TSH is being sh1<lied.
(3) The cletcrmination of g/ob111in bound iodine (GBl).
( See next project. )
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GLOBULIN BOUND IODINE (GBl' 21 )
Mrs. D. Winikoff.
Recent studies on the nature of thyroid honnone using paper electrophoresis technique have suggested the association between this honnone and
alpha-1/alpha-2 globulins.
Using a salting-out method, it has been established in a previous project•
that the level of the globulin bound iodine (CBI"") of plasma can be used as
an index of thyroid activity.
Further investigations are being conducted into the value of this detennination for:( l) The differential diagnosis of thyroid disease-carried out on patients
diagnosed by alternative tests and clinical assessment.
(2) Establishing a pattern of thyroid function during nonnal pregnancy
and in cases of habitual abortion. ( Material for this project is being kindly
supplied by the Professorial Unit of the Royal Women's Hospital.)
It is hoped that this fractional PB! test will give some infonnation on the
transport of thyroid honnone by the blood proteins in health and disease.
•Carried out at the Biocht'mistry Departmmt, University of Melbourne.

STUDIES IN ADRENAL FUNCTION
Bryan Hudson and Ada Ekkel.
The development of techniques of steroid analysis for the study of adrenal
function has been outlined in previous reports. These techniques lend themselves quite readily to the diagnosis of primary and secondary adrenocortical
hypofunction.
A pressing problem in the field of adrenocortical physiology is the diagnosis
of hyperlunction of the adrenal cortex. There are a number of patients in whom
many of the features of the excessive production of adrenal steroids appear to
be present, but when investigated by conventional laboratory techniques, sufficient for the demonstration ol adrenocortical hypofunction, there is no obvious
disorder of adrenocortical secretion. Methods are being studied for the detection
of qualitative defects of steroid production. These include chromatographic
analysis of steroid excretion. This year the technique of paper partition chromatography has betcn applied to urinary fractions from nonnal persons and to those
patients with suspected secretory disorders of the adrenal cortex.
Another approach to this problem has been to measure the urinary output
of adrenocortical metabolites in response to a standardised stimulus with corticotrophin. These studies are continuing.
AN INVESTIGATION INTO THE DETERMINATION OF
URINARY 17-KETOSTEROIDS
June Sheath.
During 1957 an investigation has been made into aspects of urinary 17-ketosteroid detennination as a means of assisting the assessment of adrenocortical
function.
The work has been approached along three lines:-

( a) An investi~ation of existing methods for the routine determination of 17ketosteroit/s.
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( b) The com11iling of a reliable method for this routine determination.
( c) C/1romatogra11hic research into the asjlecls of enabling these ketosteroicls
to be estimated allll illentifiecl individually to assist in cliagnosis.
(a) This investigation has proved that existing methods are somewhat unreliable due to the necessity to adopt an empirical formula for calculation. When
ketosteroids are extracted from urine, certain extraneous chromogenic materials
are also extracted which cause serious error in the final colorimetric estimation.
In order to overcome this many workers suggest the use of colour correction
formulae and extensive work has been done in this direction. A general correction to suit the conditions of estimation employed in this laboratory has
been formulated.
( b) From the work carried out as above, the elimination of a colour correction was desirable. A technique to enable this has been produced, whereby
ketosteroids may be extracted from urine, whilst chromogenic materials are
rendered inextractable. Thus a direct calculation of total 17-ketosteroids is made
possible by a speedy method which can be appiied to routine analyses.
( c) By means of paper chromatography it has been shown that the use
of acid hydrolysis destroys certain labile steroids an<l that comhined enzymatic
and acid hydrolysis must be used.
A simple chromatographic system for the separation of certain ketosteroids
is in use. This is being applied to the study of the secretion patterns in normal
controls and to the investigation of patients suffering from adrenal disorders.
Difficulties have hccn encountered in that slowly moving compounds tend to tail
into each other. Under such circumstances these may he eluted and nm for a
longer period. Both 19-C-ketosteroids and 21-C-ketostcroids are extracted by the
procedure in use, and hence it is desirahle to separate these prior to paper
chromatography. This has been accomplishecl by adsorption chromatogmphy on
8orisil.
Identification of individual steroids presents problems. When pure steroids
are available, reasonable identification has been obtained by showing that the
pure compound and the unknown have similar Rf values. When certain of these
pure steroids have been unobtainable the technique of sulphuric acid spectrophotometry has been used, which has enabled identification purely by this
technique. Amongst other methods being investigated for this purpose are the
use of 2,4-dinitrophcnylhydrazine spectra, alkaline Ruorescence and a number
of other colour reactions.

METABOLIC BONE DISEASE
H. D. Breidahl.

During the year an attempt has been made to elucidate some of the problems involved in the diagnosis of metabolic diseases of bone, as compared
with other conditions causing hypercalcaemia, hypercalcuria and replacement
of bone with neoplastic tissue.
The first aspect studied was the urinary excretion of calcium in various
conditions. The method used involved ashing the urine at 600-700°C. The method
although reliable and accurate, is time consuming, and a comparison is being
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made between the results obtained by this method and those obtained by flame
photometry. In all, Ht2 estimations of urinary calcium were carried out. Tho
range of excretion of 10 normal people on normal diet was 60-280 mgm./calcium
per 24 hours. Two cases of osteomalacia had excretions below 30 mgm. per
day, and two proven cases of hyperparathyroidism had excretions over 400
mgm./day. These fii.,'Ures dropped to less than 150 mgm./day after removal of
the parathyroid tun1ours. Sixteen cases of recurrent renal calculi had urinary
calcim.1 excretions of 100-iOO mgm./day, except one inexplicable case which had
an excretion of 42 mgm./day. A case of Cushing's syndrome excreted 330
mgm./day, and a case of thyrotoxicosis 500 mgm./day.
Another aspect of this investigation has been concerned with the differentiation of cases with recurrent renal calculi with hypercalcuria from cases of hyperparathyroidism. The effect of a low calcium diet on the urinary output of
calcium has been determined. After 3 days on a 50 mgm. calcium intake, the
urinary calcium will drop to less than 150 mgm./day in normal persons, but in
the presence of hyperparathyroidism the hypercalcuria persists.
Three cases of recurrent renal calculi with urinary calcium excretion of over
300 mgm./day showed a drop to less than 2(Xl mgm./day on the diet, hut another three mses failed to show a drop. In the absence of other findings of
hyperparathyroidism, these last cases were considered not to have this condition. and on a maintenance low calcium diet the high excretion has gradually
,llminished.
The third aspect of the investigation has been to study the urinary calcium
excretion follo,ving au intravenous infusion of calcium gluconate. Five cases
have been studied, but no conclusions can be drawn from the results at this
juncture.

ASSAY OF PITUITARY GONADOTROPHIC HORMONES
E. L. G. Beavis.
The first experiments in 1957 consisted in investigating the reproducibility
of the whole assay. The results were good at first, but subsequently they bemme
very poor. The cause was ultimately found and corrected. The possibility of
using aluminium hydroxide was investigated, but the potential advantages were
less than the immediate practical problems, and this wa• not fursued. A fortuitously discussed alteration in timing during extraction was o great advantage
and was adopted.
Since it had been shown that the assay was effective in specin1ens containing a high concentration of hormone, the possibility of demonstrating the presence of low concentrations was investigated.
So far, the experiments have been extremely satisfactory. The levels of the
honnona) concentrations during active reproductive life are being established,
and since it appears that relatively very small amounts can be detected, the
significance of negative results becomes very much greater.
The responses elicited in each assay have been capable of critical statistical
analysis, which has also improved the standard obtained. These improvements
have considerably increased the scope of clinical application. The most interestin~ case investigated during the year was a young girl suffering from precocious puberty. This was associated with demonstrable pituitary gonadotrophin.
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PUBLICATIONS DURING 1957
E. Downie: "Diabetes anr1 C linical Research-A Study of Insulin Re. istance.''
( Lilly Lecture. ) Ann. int. M ed. Vol. 46 ( 19.57) , p. 126.
E. D ownie: "The ~lanagement of Diabetes :MeUitns." Aust. J. Phar,11 ., Vol. 38
( 1957 ) , pp. 453, 1050.
E. D ownie: "Oral Treatment of Diabetes." Aust. Med . Digest, Vol. 1 (1957 ),
p. 13.
E. D ownie, J. Bornstein, B. Hudson : " Hypoglycaemic Sulphonamides in the
~lanagement of Diabetes lVIellitus." A /sian . A11n. Med., Vol. 6 ( 1957), p. 105.
E. Downie and M . O'Connor: "Infectio n a nd Gangrene in the Foot of Diabetic
Patient: The Virtues of Conservatism." A.N.Z. Jl. Surg., Vol. 26 ( 1957 ),
p . 195.
J. Bornste in : "Tnltibition of Alanine Transaminase b y the H ypoglycaemic Sulphylurea D erivatives." Nature, Vol. 179 ( 1957 ) , p. 534.
J. Bornstein and C. \V. Baird: "Plasma Insulin a nd Insulin Resista nce." Lancet,
Vol. l ( 1957 ), p . llll.
B. H udson an~. G. A. Bentley : '~The Biologica~ Assay _of Melanocyte Stimulating
Hormone. Aust. J. Exp. Biol. & Med . Sc1., Vol. 35 ( 1957 ), p. 45.
B. Hudson and G. A. Bentley : "Th e Nature of the Pigmcn tary Disturbance in
Addison's Dbease." A/ sian Ann. Med. , Vol. 6 ( 1957 ), p. 98.
B. Hudson and Alison Doig: "Observations on the ature of H ormonc-Inclncecl
Eosinopenia." A/sian Ann. Med., Vol. 6 ( 1957 ), p. 228.
H. Hudson, A. J. Barnett, and J. Bornste in: "Primary Aldosteronism.'· A/sian An11.
M ed ,. Vol. 6 ( 1957 ) , p. 250.
D ora \11/inikoff: ''The Value oJ Globulin-hound Iodine D etermination in the
Differential Diagnosis of Thyroi<l Disease.'' Acta Ji ndocrinologica, Vol. 26
( 1957), p. 243.

PAPERS IN PREPARATION

E. D ownie : "The Employment of Diabetic Patien ts.''
J. Bornstein and P. n.. D avoren : "The Effect of G lucagon on the Oxid ation.- of
Glucose b y the Perfused Hat's LivPr."
13. Hudson: ''The Diagnosis and Trea tment of Ad<lison's Di:-ease."
JT. D . Brcidahl : "Clinical Aspects of H yperpara th yroid ism."
H . D . Brcidah l: "Recent Advances in Endocrinology.''
itargaret Sanders: "The Effect of Prcdnisolonc on tlte Glucose Tolerancc of the
Relatives of Diabetics.''
Dora Winikoff: ":;,.:coby<lriol D epot as :1 Continuous Source of Todinc. Its
Applicatfon in Goitre Areas.''
Jtmc Sheath : "The Specificity of L aboratory Tests for Occult Blood in Faeces.·
.I unc Sheath : '·CJnornatography of rinary Ketosterojds."
June Sheath : "Tlw Colorimetric Eslimation of 17-kctosteroitb in Urine."
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LECTURES DELIVERED DURING 1957
E. Downie
"Natural History of Diahetc.s \1ellitus" ..
University of Melbourne.
E. Downie
"Obesity"
...
University of \lelhourne.
"The Course of Diabetes Mellitus" . . . . . . . . . . . . . . . .
E. Downie
University of Sydney.
"The Employment of Diabetic Patients"
E. Downie
Inaub'Ural Meeting, Diabetics Federation of Australia, Sydney.
"The \!anagemen! of Diabetes Mellitus" . . . . . . . . . . . . . . . E. Do,vnie
Pharmaceutical Society of Victoria.
"The Role of Glucagon in \letaholism"
J. Bornstein
Departrnent of llonnone Che1nistry, San Francisco.
"Plasma Insulin and Insulin l\t•sistancc"
J. Bornstein
Department of Metabolism, San Francisco.
"Glucagon and Liver \letaholism" ..
J. Bornstein
Insulin Symposium, Indianapolis.
"The Assay of Insulin in Plasma" . . .
J. Bornstein
Insulin Symposium, Indianapolis.
"Plasma Insulin and Insulin Resistance in Diabetes !llellitus"
J. Bornstein
Department of Pharmacology, Physiology and Biochemistry, Cleveland.
"The Assay of Insulin in Plasma"
J. Bornstein
Charles Best Institute, Toronto.
"An Effect of Glucagon on Liver Metabolism"
J. Bornstein
Charles Bes! Institute, Toronto.
"The Assay of Insulin in Plasma"
.. ..
. . J. Bornstein
Department of Experimental Medicine, Aun Arbor-University of \lichigan.
"The Aetiolo\ly of Diabetes \lellitus" .
J. Bornstein
Veterans Administration Hospital, Ann Arbor-University of \lichigan.
"The Action of Antidiahe!ic Sulphonamides" . .
. . B. Hudson
Alfred Hospital Clinical Society.
"Radioactive Iodine in the Diagnosis and Treatment of Thyroid Disorders" ..
Alfred Hospital.
B. Hudson
''The Diagnosis of Adrenal Ilyperseere!ion"
B. Hudson
The Royal Australasian College of Surgeons.
"The \lanagcment of Diabetes" ..
B. Hudson
Swan Hill.
"Recent Advances in Endocrinology"
H. D. Breidahl
Postgraduate Meeting, Dietetic Association of Victoria.
"Pituitary Syndromes"
.
II D. Breidahl
Postgraduate Course in Medicine, Alfred Hospital.
"Protein Bound Iodine as an Index of Thyroid Activity"
. . Dora Winikoff
Alfred Hospital Clinical Society.

MEETINGS ATTENDED DURING 1957

Inaugural Diabetes Federation of Australia ~feeling, Sydney .... E. Downie
The Insulin Symposium, Indianapolis
.. .. ..
J. Bornstein
The American En:locrine Society, New York . . . . . .
J. Bornstein
The American Goitre Association, New York
J. Bornstein
The American Diabetes Association, New York . . . . . . . . . . . . J. Bornstein
Annual 1\lecting R.A.C.P., Brisbane
.. B. Hudson
Inaugural D.F.A. 1\leeting, Sydney
B. Hudson
A.N.Z.A.A.S. ~leeting, Dunedin
Dora Winikoff
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REPORT OF INVESTIGATIONS CONDUCTED BY
RESEARCH FELLOWS IN OTHER DEPARTMENTS
OF ALFRED HOSP ITAL

STUDIES ON MYCOBACTERIA

J.

C. Tolhurst, G. Bncklet and N. A. M. Wellingtont.

Of recent years world-wide interest has been shown in acid-fast bacilli
other than the various tubercle bacilli which may cause, or may be found in.
pathological lesions in man. Some of these organisms have been isolated from
sputum or from infected lymph nodes and it is important to assess their true
signi6cance in relation to human disease. A number of strains of such organisms
isolated in Australia has lx•en examined in this laboratory and a study of
their cultural characters and pathogcnicity for laboratory animals is being
made. In general these acid-fast bacilli are easy to grow at 37°C. This is in
contrast to the organisms M ycobacterium 11/cerans and M ycobacterium balnei
which cause ulceration of the skin in man and either fail to grow at 37°C or do
so only under special conditions. Recently a new mycobacterium which also
shows a preference for a low temperature of incubation has been isolated by us
from subcutaneous lesions in a wild mouse. It is not yet known whether this
organism is pathogenic for man hut it is felt that the study of members of the
group which cause "natural"' infections in animals may well throw light on
siJnilar infections in hu1nan beings.
lnvL-stigations on skin lesions and lymphangitis in cattle caused by an
acid-fast bacillus are therefore being pursued. Attempts to cultivate this
organism have so far failed which suggc'Sts that it is not one of the well-known
mycohactcria.

All these studies are as yet incomplete and do not justify a detailed report
STUDIES ON CHEMOTHERAPY
G. Bucklet.
The most important defect in chemotherapy with antibiotics bas been the
ability of one particular organis1n, Sta1,hylococcus aureus, to develop resistance
to them. StaJ)l,ylococcus aureus was originally sensitive to all the major antibiotics with the exception of a few strains which have an inherent ability to
dtstroy Penicillin. As each new antibiotic has been introduced the same pattern
of events has occurred; at first all staphylococci are sensitive to it, then a few
resistant strains appear. These strains hecome disseminated among the population and soon are found causing infections or being carried by people who have
never received the antibiotic.
Of 1200 strains of StaJJh. aureus recently tested, 711 were resistant to
Penicillin, sn: to Sulphonamides, and 40i to Streptomycin, 300: to Tetracycline,
381: to Terramycin, 37!1: to Aureomycin and ~ to Chloramphenicol. In the past,
tDepartment of Pathology, Allred Hospital.
l:Department of Agriculture. Victoria.
fOepartment of Pathology, Alfred Hospital.

this phenomenon has been minimised by the introduction of new drugs but
recently most of the new drugs introduced have proved to be relatives of the
old ones. The manufacturers have attempted to avoid the difficulty of the resistance of SlaJJh. aureus by 1narkcting cornhinations of drugs, assuming from theoretical reasoning that if one staphylococcus in a million is resistant lo either of
two drugs, then only one in a million million will be resistant to both. In experiments here it has been found that if it takes 5 subcultures to "train" a staphylococcus to a small degree of resistance to Oleandomycin and 7 subcultures to
"train" it to a similar degree of resistance to Tetracycline, then it will take 32
( approximately 35 = 5 x 7) subcultures to induce that degree of resistance lo
the mixture of drugs, so that the theory is borne out in fact. However, it is
unlikely that such combinations are the answers to the staphylococcus problem.
Firstly, these incredibly large numbers are not enormous for bacteria; secondly,
a significant proportion of stapyhlococci is already resistant to one or other
member of the combinations.
A further point which must he elucidated is in connection with the claim
by the manufacturers that such combinations are synergistic; that is, that the
effect of the combination of drugs is greater than the total of the effects of the
separate drugs. This has not been found to he so in our tests. If synergism does
occur it is uncommon.
These studies are being continued.
RADIO-ISOTOPE TECHNIQUES IN HAEMATOLOGY
Ivan S. Epstein.

During the latter part of the year equipment was obtained to enable radioactive chromium (Cr") to be used to label red blood cells. Injection into
patients of these labelled cells has enabled studies on blood volume, red cell
survival time and estimations of the size of alimentary blood loss to be carried
out.
Although some patients have been investigated most of the work carried
out has been devoted lo standardisation of the techniques and obtaining normal
values.
PUBLICATIONS DURING 1957

J.

C. Tolhurst: "The Role of the Hospital Administrator in the Prevention of
Hospital Infection," National Hospital, Vol. l, No. 4 (1957), p. 9.
G. Buckle: "Wound Infections: A Study of Wound Cultures and Sensitivity Tests
at the Alfred Hospital," Alfred Hospital Clinical Reports, Vol. 7 ( 1957 ),
p. 47.
PAPERS ACCEPTED FOR PUBLICATION

J.

C. Tolhurst: "The Effect of the Medium on the Cultivation of :llycobacterium
Balnei at 37°C," /. Gen. Microbial.
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