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ANNUAL REPORT OF THE DIRECTOR
OF THE BAKER INSTITUTE

During the thirty years ot its existence the Research Organization at the
Hospital, grst the Baker Institute, then the combined Institule and Clinical
Research Unit, has developed investigational techniques and services to a point
where they could be separated into routine hospit;{ services. These have then
been formed into separate departments or services of the hospital leaving the
Research Organization free {rom the heavy demands of routine services. This
year has seen the formation of the Diabetic and Metabolic Unit of the Hospital
by fusion of the Diabetie Instructional Clinic and the endocrinological research
activities which have been carried out for many years in the Baker and C.R.U.

During the past year both Dr. Fantl and myself made overseas visits. Dr.
Fantl was invited to contribute to the Intermational Congress of Haematology
in Boston and an International Haemophilia Symposium in New York, and this
gave him an opportunity to visit centres of haematological research in the
U.S.A., France and Switzerland. The purposes of my visit to the United King-
dom, Scandinavia and New Zealand were threefold. First to study the organiza-
tion of medical research, secondly to see the growing points of research in
cardiovascular disease, and thirdly to make contacts with people who could
help in selecting applicants for the Edward Wilson Memorial Fellowship.

To these ends visits of varying duration were paid to medical or other
appropriate departments in the following medical centres:—

London—Postgraduate School of Medicine; St. Bartholomew’s Hospital; St.
George's Hospital; London Hospital; St. Mary’s Hospital; Middlesex Hospita);
Central Middlesex Hospital; St. Thomas” Hospital; University College Hospital;
Institute for Diseases of the Chest; Institule of Cardioclogy.

Birmingham—Queen Elizabeth Hospital.

Cardiff—M.R.C. Pneumoconiosis Unit, Penarth Hospital.

Edinburgh--Royal Infirmary: Western General Hospital.

Glasgow—Western Infirmary (Gardiner Institutc).

Manchester—Royal Infirmary.

Oxtord—Nufficld Institute of Medical Research.

Sheffield—University Department of Therapeutics and Pharmacology.

Stockholm—Sodersjukhuset.

Copenhagen—Rigshospitalet.

Auckland—Cardiac Unit, Green Lane Hospital.

Wellington—Dominion Physics Laboratory, D.S.L.R.; Animal Research Sta-
tion, Dept. of Agriculture.

Dunedin—Medical School.

Perth—Royal Perth Hospital.

Sydney—Department of Physiology, University of Sydney; Department of
Pharmacology, University of Sydney; Hallstrom Instituté, Royal Prince Alfred
Hospital; Clinical Investigation Unit, Royal North Shore Hospital,
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Visits and discussions were had with officers of the Royal College of Physi-
cians of London; Royal Society of Medicine, Medical Research Council (Lon-
don), Ciba Foundation (London), Wellcome Trust (London), and the Hospital
Board of Management, Auckland. Also I attended meetings of the Medical
Research Society (Oxford), the Physiological Society of Great Britain and
Ireland (Cambridge), and the 2nd European Cardiological Congress (Stock-
holm }. I delivered talks, both formal and informal, general and scientific, on the
research work, and facilities for research at the Alfred Hospital and Baker
Institute at several centres in the United Kingdom and New Zealand.

It is inevitable that, on a tour such as this, one should endeavour to com-
pare our own work and facilities with those seen elsewhere.

As a generalization I feel confident that the quality, and quantity, of the
research work carried out at Alfred Hospital is equal to that of any centre
visited. In many instances we have started and are pursuing new lines of investi-
gation and not merely following where others have led.

It is however clear, in comnparison with other centres, that there are some de-
ficiencies in the facilities of the Baker-C.R.U. Our group is unbalanced between
clinical and laboratory facilities. For its sizc there are an inadequate number
of ward beds; even quite small clinical research groups tsually had 25 beds
under their control. Further, judging hy the centre at the Middlesex Hospital,
some individual consulting rooms for interviewing and examination of selected
out-paticnts are essential. On the non-clinical side our workshop facilities for
the construction and maintenance of apparatus are inadequate by English
standards.

I wish to acknowledge the unfailing courtesy, help and advice that I re-
ceived from the heads and officers of the various departments and institutions
visited and in particular to acknowledge the assistarce of Professor |. McMichael
in planning my itinerary and helping me to make contact with people 1 desired
to meet. It is also a great pleasure to thank Dr. L. B. Cox for his help in assuming
the duties of Director in iy absence.

The University Department of Surgery has commenced work during the
year and we have been able to assist Professor Ewing by making available
facilities for experimental surgery, and similar amicable arrangements with the
Decpartment of Medicine, when it shortly becomes established in the Hospital,
are anticipated.

The research work carried out in 1956 js recorded in detail elsewhere
this report. The major projects have been, as in recent years, concerned with
Blood Coeagulation, Control of Body Fiuid Volume, Hypertensive and fHypo-
tensive States, Peripheral Vaseular Disease, The Electrical Activity of the
Heart, Energy Production in the Mycocardium, Experimental Cardiac Surgery
and Abnormal Serum Proteins. In addition to these, many minor problems arising
in the course of work have been studied.

Arrangements have been completed during the year for a post-graduate
Fellow from Belfast to work with us in 1957 during his tenure of the Edward
Wilson Memorial Fellowship. These visits by overscas workers are most stimu-
lating to the other research workers and are proving very successful. This suc-
cess is a tribute to the foresight of the Trustees of the Estate of the late Edward
Wilson in founding this Fe]glowship.



During the year the death occurred of three devoted friends of the Research
Group-~Mr. J. C. Gates, an Institute Trustee; Sir Wilberforce Newton and Sir
Alexander Stewart, who were members of the Research Advisory Committee.
We shall miss greatly their advice and help. . :

~ The National Health and Medical Research Council and the Life Insurance
Medical Research Fund of Australia and New Zealand have continued to sup-
port general research projects and have allocated grants for continuance of the
projects in 1957. The help of these bodies is gratefully acknowledged.

Many organizations have made gifts to the Institute Library and our thanks
are expressed to them, to various librarics that have loaned us journals and
particularly to the librarians whose assistance is greatly valued.

Considerahle assistance has been given this year by Professor Wright and
his staff at the Department of Physiology, University of Melboumme, and we
thank them for their continuing interest in our work.

It is a pleasure for me to thank the Trustees of the Institute and the Board
of Managcement of the Hospital for their eontinued generous support of all our
activities, and to thank members of the staff and research fellows for their
_co-operation during the past year.

T. E. LOWE.

31st December, 1938.

LIST OF ORGANIZATIONS WHO HAVE MADE GIFTS TO THE
LIBRARY DURING THE YEAR

Adelaide Children’s Haospital.

Comuwnwealth Department of Health.

Hallstrom Institute of Cardiclogy.

L’Institut Bunge.

Institute of Dental Research, Sydney.

Institute of Medical and Veterinary Science, Adelaide.
International Anaesthesia Research Society.

Imperial Chemical Industries of Australia and New Zealand.
Kanematsu Institute.

Mayo Clinic.

Medical Research Couugil, London,

Middlesex Hospital Medical School.

National Health and Medical Research Council, Canberra.
New York State Department of Health.

Organization tor Scientific Research, Indonesia.
Queensland Institute of Medical Research.

Royal Women’s Hospital,

Stuten Senuninstitut, Copenhagen.

South African Institute of Medical Research.
University of Melboume,

U.S. Army Medical Library.

Walter and Eliza Hall Institute.
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REPORT OF SCIENTIFIC INVESTIGATIONS
_ BLOOD COAGULATION
THE NUCLEOTIDES OF HUMAN BLOOD PLATELETS**
P. Fantl and H. A. Ward.

As certain blceding tendencies are due to either a qualitative or quantita-
tive deficiency of blood platelets, knowledge of their composition is of interest.
During a study concerning the release from isolated human blood platelets of
compounds active in vascoconstriction it became nccessary to obtain informa-
tion on the composition of certain nitrogenous substances in platelets.

For this work platelets were isolated from normal human blood in the pre-
sence of ethylene diamine tetra-acetate as an anticoagulant and then freed of
plasma proteins. An alkaline platelet extract gave an ultraviolet absorption curve
which did not resemble that of any known tissue component. On the other hand
80-90% of the platelet nitrogen could be accounted for as proteins. These were
isolated and characterised by a quantitative biuret reaction. Ultraviolet absorp-
tion measurements of the proteins indicated the presence of tyrosine and tryp-
tophan.

It appeared therefore that the characteristic absorption spectrum of protein
was masked by other ultraviolet absorbing compounds in the platelets. These
were present in filtrates from precipitated platelet proteins and their ultraviolet
absorption spectra suggested that tgey were purine and pyrimidine derivatives.
Paper chromatography and ionophoresis of protein-free platelet extracts indicated
the absence of free purine and pyrimidine bases and their ribosides and rihoside
monophosphates. Adenosine diphosphate, adenosine triphosphate and at least
two or three other nucleotides which may be dinucleotides containing adenine,
guanine, cystosine and uracil were shown to be present.

The bases of the nucleotides were isolated by paper chromatography after
acid hydrolysis and characterised by their specific ultraviolet absorption spectra;
adenine and guanine were further identified by counter-current distribution. The
sugar of the nucleotides was ribose. Only traces of deoxyribose were detected,

The nucleic acid content of platelets was found to be very low.

The virtual ahsence of deoxyribose indicates that no nuclear material is
present. Platelets are therefore cytoplasmatic particles.

PRESERVATION OF BLOOD CLOTTRNG FACTORS*¥
P. Fantl and A. G. Mare.

It is well known that blood stored for some tine loses its coagulability. As
the mechanism of the deterioration ts not clear, a study of human plasma stored
under a variety of experimental conditions was earried out and methods devised
to prevent the loss of clotting factors during storage.

“*Tn this report of scientific investigalions those projects marked {(**) were supporied
wholly or in part by grants from the Natienal Huoalth and Medieal Researeh Council and those
marked (*} were suppmted by grants [rom the Life Insurance Medical Research Fund.
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When cell-free plasma is stored at room temperature (19-20°C) in glass
containers under sterile conditions and in contact with air, the following chanFes
are noticed: The thrombin and prothrombin clotting times are prolonged, alplia-
prothromboplastin  concentration {antihaemophilic faclor) decreases, pre-
thrombin accelerator activity {Factor V, proaccelerin) disappears, the pH of
the plasma rises to between 8 and 9.

An investigation of the mechanism of the prolonged thrombin clotting time
has shown that antithrombins are not increased during storage. The prolonged
thrombin clotting time can be partly overcome by the addition of pyrocatechol.
The phenomenon is best explained by a change in the physico-chemical pro-
perties of the surface of the fibrinogen molecule. No major chemical alteration
takes place beeanse the yield of fibrin is not diminished after storage for four
weeks at room temperature. It was found that acidification of oxalated or citrated
plasma to pH 6.4 resnlted in preservation. The thrombin clotting time is nct
altered in such specimens, Further the antihaemophilic factor is preserved. Pro-
thrombin accelerator losses are also greatly reduced. Usnally under these con-
ditions 50% of prothrombin accelerator activity is still present. The plasimas can
be stored both under aerohie as well as under anaerobic conditions with equally
good results. It is sugpested that for transfusion purposes plasma should be
stored under carbon dioxide. In this case refrigeration is not necessary.

IDENTIFICATION OF ANTI-BETA-PROTHROMBOPLASTIN®**
P. Fantl, A. G, Marr and R. J. Sawers. -

This investigation concerned the haemorrhagic tendency of a seven year
old boy. who was stated to have suffered haemorrhages from the age of two
months. He had reccived nine blood transfusions and was seen by us for the
first time six months after the most recent blood transfusion. Laboratory examina-
tion indieated the presence of a powerful coagulation inhibitor in his blood.
In addition it was found that his hlood was completely dcficient in beta-pro-
thromboplastin {PTC. Christmas factor), Since no laboratory data are avail-
ahle prior to this investigation, we have assumed that the patient was born with
a beta-prothromboplastin deficiency and following scveral blood transfusions
he developed a coagulation irnhibitor; the assumption being that beta-pro-
thramboplastin of the dornor’s blood stimulated antibody formation. However,
serological evidence for the presence of antibodies against components of normal
‘human plasma was absent.

The inhibitor was isolated from the patient’s blood and showed the follow-
ing properties. It was not adsorbed by barium sulphate; it was salted out be-
tween 25-46% ammonium sulphate concentration; it was absent from the
cuglobulin and albumin fractions of lis plasma; it was stable on storage bhelow
65°C. Since serological evidence of the antibody nature of the inhibitor could
not be obtained, bhiochcmical tests were applied. As antibodies are usually
species specific experiments with homologous and heterologous blood mixtures
were carried out. These experiments indicated that the inhibitor, although very
active in preventing formation of thromboplastin in human blood, is without
effect on thromboplastin formation of rabbit’s and guinea-pig’s bload.
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The following technique was devised for identification and to study the
mode of action of the inhibitor. Beta-prothromboplastin was adsorbed on bariun
sulphate and the adsorbate was treated with the inhibitor isolated from the
patient’s blood. It could be established that the inhibitor reacted omly with
adsorbates which contain heta-prothromboplastin of normal human plasma and
serum and that this is not due to a non-specific combiration of the barium
adsorbate with the inhibitor because animal beta-prothromboplastins showed no
affinity to the inhibitor. It was thus possible to identify the inhibitor as an anti-
human beta-prothromboplastin. The barium sulphate adsorbate technique was
also applied to plasmas of other congenital beta-prothromboplastin deficiencics.
It was observed in somec cascs that the barinm' adsorbates did not remove
inhibitory activity, which is to be expected since the plasmas were free of beta-
prothromboplastin. In other cases, however, it was found that appreciable
inhibitory activity which was not very much lower than that obtained from
normal plasma, was removed by barium adsorbate, These experiments allow the
following conclusions to bc drawn. -Beta-prothromboplastin deficiencies are in-
stances of genetically determined errors in protein synthesis. Tt would appear
that we have to divide patients with a complete beta-prothromboplastin defici-
ency into two groups. In the ove the patient can produce a protein which
although inactive as thromboplastin precursor, is still active as antigen. In the
other group the patient cannot produce even a protein with antigenic properties.
This would explain the observation that approximately 6% of all haemophilic
patients who have received a number of blood transfusions become refractory
to further transfusion therapy. It is very likely that these patients are unable to
synthesise even defective beta-prothromboplastins  with antigenic. properties,
and they therefore will produce antibodies following transfusion of the particular-
factor they lack. ; L

HAEMOPHILIA_ o
R. ]. Sawers.

Accumulation of data in the combined clinical and laboratory study has
continued throughout the year. Case finding has revealed several new pedigrees
with complete prothromboplastin deficiencies and a greater number with milder
grades of deficiency. It has now been shown that the group of patients with
greater than 3% of alpha-prothromboplastin in their plasma suffer symptoms
much less serious than those occurring in patients with less than that amount.
In spite of the much higher average age of the former group, only 50% have
experienced haemarthroses, and then usually on only one occasion. Also spon-
taneous haemorrhages are rare and traumatic haemorrhage is relatively slight.
Many of these patients have mever required a blood transfusion. On elinical
grounds the diagnosis is difficult to inake especially when, as sometimes bappens,
there is no prior family listory of the disease. The laboratory diagnosis is also
difficult and in the very mild cases a number of different tests may be required
before the clinical suspicion can be confinned.
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During this year, the studies on the social aspects and on clinical manage-
ment have received greater attention than previously. The assistance of a social
worker trained in psychology research was obtained for five months, and a
detailed study of 31 hacmophilic men was made and avalysed. Also thirteen
mothers of haemophilic children were interviewed to determine the require-
ments for the home care and education of the children. The results of this work .
will be published as no similar study has been reported.

Study of the clinical management of haemophilic haemorrhage and its
complications has continued with the assistance of the Haematology Clinic in
the Alfred Hospital. Principles for management are being defined and it is
evident that there is a considerable role for surgery which can now be carried
out with reasonable safety. The problem of having adequate supplies of plasma
available has been in the main part solved with the assistance of the Red Cross
Blood Transfusion Service. By using an acid citrate anticoagulant developed
by Dr. Fant it is now possible to hold plasma for several days, without any
loss of its alpha-prothromboplastin eontent. The use of this plasma immediately
prior to and at intervals {ollowing major surgical procedures has produced
rood results,

These genetic studies have revealed two haemophiliacs in different pedi-
grees who also suffer from colour blindness. In each case the patient has had
no haemophilic relatives. A combincd statistical and genetic study made in
conjunction with members of the Department of Statistics, University of Mel-
hourne, has been forwarded for publication.

Other Haemorrhagic Diseases

. Three Victorian families with members suffering from thrombasthenia (a
thrombocyte abnormality causing haemorrhage) have been studied. Unlike
previously reported cases, the condition in each case appears to have been
inherited as a somatic recessive character. No linkage with other genetic
characters could be established. :

An acquired haemorrhagic disease afiecting both men and women and
causing easy bruising and bleeding from bronchial and gastrointestinal mucosa
has been studied in part. No coagulation abnormality can be demonstrated.
Vascular fragility and prolonged skin bleeding time oceurs and there is an
apparent disturbance ol protein and aminoc-acid metabolism.

CONTROL OF BODY FLUID VOLUME#®*
T. E. Lowe, A. J. Barnett and G. R. Wagner.

It was reported last year that from clinical observations, study of a mech-
anical made} and animal studies a hypothesis concerning the regulation of body
fluid volume had been propounded. This hypothesis considers the body fluid to
be represented by an "open” storage, with a transport systemn through which a
centinuous flow occurs and with ioput and output controlled by at least two
facets of the stored fluid. One of these is thought to be the volume and the other
the osmotic pressure of some portion of the slored fluid.

In previous reports an account has been given of the evidence indicating
the role of volume in the control of this system. Recently we have been deter-
mining the plasma osmotic pressure of oedematous patients and have obtained
some evidence showing a direct relationship between plasma osmotic pressure
and wrine flow, which is in accord with the hypothesis.
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Further observations have also been made on the ¢uantitative relationship
between urine flow and body volume and these indicate that, whilst over con-
siderable ranges this relationship is linear, the overall relationship is probably
represcnted by a sigmoid curve with an almost linear central portion. In general,
urine flow rates increase with increasing body volume. In a variety of pathological
states it has been observed that the slope of the curve representing this relation-
ship is much less stecp than in the normal. During recovery trom ocdema states
the slope of the curve usually increases, often in a stepwise fashion.

With a view to extending clinical observations on fluid volume control to
a wider variety of conditions a bed-weighing machine has been installed. This
should make it possible to study the changes in fluid volume occurring post-
operatively, During the year much time has been spent in devising suitable
weighing techniques to overcome errors due to variahle weights of bed clothes
and other objects attached to thc bed. It has been determined that repro-
ducible readings can be obtained from the machine and this facet of the project
should now proceed.

In an endeavour to investigate the nature of the stepwise changes in
outflow-volume relationships reported during recovery from various oedema
states, techniques are being established to study venal function in detail with
particular reference to glomerular filtration rates and tubular reabsorption.

HYPERTENSIVE STATES
CLINICAL TRIAL OF HYPOTENSIVE DRUGS
A. ]. Barnett and G. R. Wagner.

The clinical trial of the use of ganglionic blocking agents commenced over
6 years ago has continued and the number of patients participating in the trial
has now reached 91, The efficacy, described in the previous report, of these drugs
in the more severe forms of hypertension, particularly the malignant phase, and
the advantageous combination of treatment with various ganglionic blocking
agents has been confirmed. Disadvantages of the type of treatment available
until recently have been that a certain proportion of patients can only be con-
uolled by injections and that even in patients controlled by oral treatment the
effect is variable due to 1rregu.lanty in absorption of the drug. A new ganglionic
blocking drug “Inversine” { Merck), which has been claimed to be completely
absorbed orally, has recently become available in small quantities and it is
hoped that. with thce usc of this drug the particular disadvantages mentioned
will he avoided, Enough of the new drug to treat twelve patients for six
months has been made availahle to us. It is being administered to subjects in
whom treatment by injection of pentolinium has been rcquired, or in whom treat-
ment with pentolinium by mouth is producing an inadequate blood pressure
‘control. Results to date indicate that treatment with “Inversine” is giving better
control than the previous treatment with pentolinium. 1t is however too early
to assess results satisfactorily.
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ALDOSTERONISM
B. Hudson, J. Bornstein and A. J. Barnetr.

A patient, participating in a trial of reserpiné lor benign hypertension and
whose symptoms and hypertension were not relieved by the treatmoents used,
was admitted to hospital for firther investigation. As an clectrocardiogram
showed the changes ussociated with & low serum potagsivm concentration the
serums clectrolytes were investigated and showed that not only was there @
marked lowering of the seruir potassium but also a slight increase in the serum
sodiumn concentration and an aikalosis. These were features deserihed in Conn'y
syndrome of primary aldosteronism,

Further investigations showed excessive amounts of aldosterone in the
patient’s plasma and urine and X-rav examination {ollowitg perirenal wir in-
sufflation showed a small suprarenal tumour. This was removed surgically,
lollowing which the palient’s symptoms woere relieved, her hypertension de-
creased and the abnornalities in the serum electralyte: patten abelished.

This case indicates the advisability of logking for aldosteronism in patients
with unexplained hypertension, particularly If they are not responding to treat-
ment with apti-vpertensive drugs.

HYPOTENSIVE STATES
An Ju Baml.‘tt.

Previously studies wade on three patients witlh octhostatic hypotension
hitve been recorded. During this ycar another paticant with severe orthostatic
Liypotension cue to discase of the syinpathetic nervous system has been investi-
gated. This patient differed from the others in that ne wus voung and toe
Tosion developed suddenly following an acute illness. Tests of sympathetic
nervous veflexes indicited that the loss of sympathetic nervouns function was
ahmost complete.

During investigation of this patient the mode of actiop of sympathicoimaetic
antiies was able to be studied. Noradrenuline, which is geunerslly believad to
act directly on blood vessels, produced an excussive pressur response, Neosyne-
phrine and methoxaoine also produced a marked effect indicating that these
substances also acted directly on vessels, Other pressor amines—cphedrine,
methedrine, dl-amphctamine, mephentermine—bad no such effect indiciting
that the pressor action which they have in normal people is ediated by
another mechanism snd probably depends on the presence of some sympathetic
nervous activity.

DISEASES OF THE PERIPHERAL BLOOD VESSELS

INTERMITTENT CI AUDICATION
J. K. Francis and A. J. Barnett.

The study of the natural history of intermittent claudication has been
continued by two main methaods: first, by followipg the patieut’s performance
with a standand step test (23 patients), and secondly by analysis of clinical
noteg and replics to o questionnaire relating to patients examined more than
two years ago (51 patients),

16



Althongh there was a marked range in the step test paformance, the
variability as assessed by the standard deviation was reasonably spall when
caleutated on 12 tests within four weeks after “training” for three months, None
of the vurious drug treatinemnts used was supevior to « deliberate placebo treat
ment, The course of the symptoms in the patients observed can thercfore be taken
«s foilowing its natural history (plus placebo). Fur over twelve months whe
studied by step tests clauclication remained the same or decreased.

The chuieal study (over an observation period of two to five years? showed
thut in about half the patients the severity of claudication remained unchanged:
of The remainder, in about half it decreased and in half it became worse. Ouly
two of the patients studied required major amputation.

The incidence of clinical atherosclerotic disease in beart and Lrain was high;
about 507 of the patients were affected at the end of a period of observation of
two 1o five ycoars.

The survival period from the onsct of claudication was over five years in 50%
of the patieuts and over two years in 80% {many of the patients are still living).

It is concluded that the treatment of intermittent clandication is not ax
urgerd matter, its nain importance heing the interference with the patient’s way
of Jife. The fucidence of development of ischuemic features elsewhere, although
high, did not preclude operation.

ARTERIAL GRAFTING
A. J. Barnett and K. N, Morrist.

Last yeer we reported on the use of arterial grafting for the relief of
claudication. In addition to the cases in which wp urterial graft is used for
symptomatic rchief, this operation is alsv being performed in some patients with
incipient gangrene although it is not expected that the results will be as satis-
Factory in these patients. To date 36 wrufts have been inserted in 30 putients.
Two patients have since died. Twelve gratts in 9 patients have blocked. Three
grafts were unsuccessful for other reasons (haemorrhage, infection, treatment
difficulty). At present there ure 19 patients with gralts. In two of these the
grafts have survived for more than 2 yews and in three more than one year, In
the others less thau ome vear has passed since operation was performed. (In
two of the cases in which the graft blocked and in one of the patients who
died the graft had functioned for more than obe vear,) Iu patients with putent
rafty, claudication bhas boen completely relieved and severnl ischacmic limbs
ave heen saved fromn amputation by this method. The results indicate that,
where feasible, aslerial gratting is a worthwhile procedure in the treatmunt of
veclusive suterial disease of the lower limbs,

AMNION IMPLANTS
J. K. Francis and A. ]. Barneu,

Following the dramutic results gnoted by Troensegasrd-Hansen (B.M.J.
2, 262 (1956)) those patients unsuitable for arteril gratting. (cither suffering
frorn generalised disease or an anatomically unsuitable local lesion ) had ammion
implants made in the thigh under Jocal anacsthesia. It is too early to assess the
results of this technigue as only 4 cases have been operated on and that very
racently.
FThoracio-Swrgival Unit, Alfred Hospital,
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VARICOSE OR STASIS ULCERATION OF THE LEGS
-J. K. Francis.

Stasis ulceration has been studied, first, by the investigation and treat-
ment of the established ulcer and secondly by a follow-up of a series of 98
patients who had suffered from phlebitis or thrombosis 5 years prior to their
assessment by means of a questionnaire and clinical examination.

Treatment of the established ulcer was along several lines. A simple com-
pression bandage until the ulcer is healed and then the wearing of an elastic
stocking is often the only one possible owing to the condition of the patient,
allied with the shortage of hospital beds. In the main most nulcers heal hy this
means in a matter of a few weeks to a few months.

In Jarger ulcers, which after repcated compression bandages show clean
granulation tissue but slow healing because of their size, a split skin graft has
been employed as an out-patient procedure under local anaesthesia. The patient
rests at home for 2-3 duys and is then ambulatory with a compression bandage.
These grafts all took exceedingly well but despite a continued compression
regime they were found to re-ulcerate in most cases.

Recurrent or resistant ulcers were investigated by venography. The tech-
nique used varicd but that most suitable for demonstrating the patency and valve
status of the deep veins was ascending venography. In all cases the deep veins
wero patent and showed that they were still returning blood from the fower
limb but in mnost cases the valves were absent and Lhe lumen irregular and
tortuous indicating past thrombosis and recanalisation. Attempts at the same
time to show, by venography, “blowouts” beneath the ulcer bed were unsatis-
factory, owing to the multiplicity and overlap of the veins. Probably three
dimensional radiograms would improve the localisation of these “blowouts”
making surgical attack thercon more simple and certain,

The surgical approach to those showing “blowouts” near the ulcer (either
clinically or by raé)iography) was to excise the ulcer bed and the underlying.
“blowout” and to repair the defect by a split skin graft. Initial heabng of the
uleer was employed in one case by merely skin grafting over the granulations
as a first stage and then excising the “blowouts™ by incision through this graft.
This is difficult as the underlying fibrous tissue is still left and if undercut {as
it was in this case) then the original graft is jeopardized and will necrose. It
seems preferable to excise the granulations (along with the blowouts) without
prior grafting. The ulcers so treated did not become infected, provided tha
granulations were clean and firm beforehand.

Follow-up of sequelae of thrombophlebitis of the legs was retrospective as
the sequelac following recanalisation require several years to produce symptoms.
‘Those patients reviewed showed a high percentage of sequelae, mainly oedema
and varicose veins, but the number of ulcers present was much lower than
figures quoted by uther workers. For this reason a further project is being under-
taken to follow-up those cases seen personally who have suffered thrombosis
and to record the subsequent development of complications.
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THE HEART'S ELECTRICAL ACTIVITY
RESTING AND ACTION POTENTIAL OF CARDIAC MUSCLE CELLS
D. McKelvie and M. Quinn-Young.

During the year a project designed to enable the recording and measure-
ment of membrane potentials with a micro-electrode inserted into a single
muscle fibre of cardiac muscle has been started. Ultimately it is intended to study
variation in membrance resting and action potentials under the influence of
various drugs.

Work carried out so far has been mainly construction of apparatus. A
mechanical electrode puller for the manufacture of micro-clectrodes from Smm
Pyrex glass has heen made. The electrodes, being rather fragile, are used in
fairly large guantities and it is important to keep their physical characteristics
as uniform as possible. The machine is entirely antomatic and makes electrodes
with a tip diameter of 0.5 to 1.0 micron. They have a resistance of 10-50 megohm
when filled with 3M potassiuin chloride solution by boiling under redunced
pressure.

Various electronic devices necessary for recording and measuring the
potentials have been constructed. First a cathode [ollower input stage mounted
on a disused microscope stand carried the micro-electrode mounted directly on
the grid of a 954 pentode. The output is direct ecoupled to a DC main amplifier
and thence to a DC cathode ray oscilloscope. A calibrating voltage can be
applied to the electrode tip to give a comparison voltage for measurenient and
also to enable the electrade resistance to he calculated.

The duration of action potentials is measured by comparison with Hime-
making pulses obtained from an electronic circuit which converts a sine wave
input into sharp pulses. This is driven from an audio frequency oscillator and is
adjustable to provide timing marks from % sec. to 200 micro-seconds apart.

A stimulator locked to the time base sweep has been built to provide a
controllable stimulus of up to 80 volts in the form of a Hat-topped pulse whose
length can be vatied over the range of 20 millisecs to 20 microsecs. The time of
occurrence of the stimulus in relation to the start of the time base sweep is also
adjustable. The duration of the time hase sweep is adjustable from one sweep
in 10 scconds to one sweep in 1 millisecond.

In the initial stages until the technique of insertion of electrodes and obtain-
ing reproducible and accurate results has been perfected, the sartorius muscle
of the toad bufo marinus is being used as the values for this preparation bave
been well established by other workers.

THE EFFECT OF TEMPERATURE ON THE ELECTROGRAM OF
ISOLATED TOAD ATRIUM PREPARATIONS
D. Emslie-Smith.

Previous work on hypothermia has shown that cooling both man and dog
to temperatures of about 30°C produces similar and consistent changes in the
ST segment and T wave of the electrocardiogram. The effeet of temperature
apon the electrogram of the isolated toad atrium was investigated to determino
whether the changes seen in man and dog might be interpreted in terms of
some intrinsic property of cardiac muscle.
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Cooling the preparation produces little alteration in tlhe contour ., of ..the
polyphasic clectrogram but produces progressive lengthening in the various
measured intervals, Over the temperature range tolerated by the preparation,
from about 30°C to 9°C, the duration of the spread of depolarization and the
duration of the depclarized state both appear to lengthen with cocling in. a
manner consistent with the Archenius equation which describes the velocity of
simple chemical reactions as a function of temperature. The rate of repolarization
is depressed proportionally more than the rate of depolarization.

Frequently the cffect of cooling is characterized by an abrupt change in
energy of activation at a critical temperature (about 18°C). This sudden altera-
tion may be an artefact, but the factor which is responsible appears to exert
opposite effects on the two processes. of depolarization and repolarization.

The study therefore raises some interesting theoretical problems about
the nature of the accession and regression phases of the wtrial electrogram and
their relationship to the cxcitation process in cardiac muscle.

VECTORELECTROCARDIOGRAPHY **
T. E. Lowe and J. M. Gardiner.}

The routine coilectinn of data towards an assessment of the clinical value
of this technique is still heing carried on, and it is propesed to link these findings
with data obtained from the spatial magnitude electrocardiograph which has
been previously described.

VIBROCARDIOGRAPHY—STUDY OF CARDIAC VIBRATIONS*
Margaret Down,

Continuiug on from the study of vibrations in the normal heart the cardiac
vibrations in patients with hypertension or mitral stenosis have been recorded.
The vibrocardiograph, described previously, was wsed. Tracings were laken at
- tbe mitral, tricuspid, pulmonarv and aortic areas. In mast of the cases of
mitral stenosis studied, a recording medial to the apex beat was also made.
Detailed study of vibrations in terms of time of onset after the Q deflection of
the electrocardiogram, duration and qualitalive energy content were made. and
statistical analyses performed.

Hypertension

These cases were sclected at the Clinical Research Unit Clinic for hyper-
tensive patients. The number of satisfactory tracings was 34; of these 17 were
male and 17 [emale patients. The age ranged from 34 to 65 years. In all cases
the systolic blood pressure exceeded 140 mms Hg. and the diastolic blood
pressure 100 mms Hg.

Clinical findings were variable. The hearl was not necessarily clinically
enlarged, At ausculation there was 4 consistently accentuated second sound
principally at the aortic area but also heard well over the entire praecordium.
Al cases exhibited a systolic murmur at the apex which varied from case to
case in quality and duration, being either soft or Joud and hlowing; or short
or long.

T Cardiovascular Diagnostic Service, Alfred Hospital.

20



- As in the normal cases previously described (1955), there were two Main
Vibration Complexes. Within each of these was seen the Principal Vibration,
the Fundamental Vibration, frequently associated with harmounic vibrations in
higher frequency channels, and occasionally Chest Waves were distinguished.
As part of the First Vibration Complex, Preliminary Waves occurred at times
between the P and § deflections of the clectrocardiogram.

The vibrocardiogram of hypertensives displayed cerhm characteristic
features—

The Preliminary Waves were more frequently scen and were of greater
amplitude and intensity than in normals; both the Main Vibration Complexes.
more particulatly the first, were of greater than normal amplitude and intensity.
Aortic tracings were more readily recordable than normal. Harmonics, in higher
frequency channels, associated with the second Main Yibration Comnplex were
very frequent and occurred at all areas in almost every case.

Statistically, when expressed as a percentage of cycle length, the time
of onset of vibrations, aftcr the Q dcflection of the elactrocardiogram of the
mitral First Yibration Complex in channel 1%, showed a significant difference in
the means of normals and hypertensives (P <.001). This difference is due to
the common occurrence of Preliminary Waves'in the hypertensives. When ex-
pressed as a percentage of eycle length the duration of the two main Vibration
Complexes in channel 1 at the mitral areas and the first Vibration Complex
(channel 1} at the aortic and pulmonary areas were all significantly prolonged
in cases of hypertension (P <.001). '

Mitral Stenosis

Satisfactory recordings numbered 16, of which 4 were male, and 12 female
patients. The age ranged from 22 to 57 vcars. All cases were normotensive—the
systolic hlood pressure not exceeding 140 mms Hg., nor the diastolic blood pres-
sure 90 uuns He,

Clinically the heart was not necessarily enlarged. In 15 of the 16 cases, the
first sound at the mitral uren was markedly accentuated, and there was a mid-
diastolic murmur with or without a presystolic accentuation. The 16th case
had no diastolic bruits clinically, but showed mitral valve calcification at radio-
graphy.

Although the recordings showed similar vibration complexes to the normal
cases, certain dissimilarities were noted. Although Preliminary Waves were
present in only 4 of the 16 cases, their qualitative amplitude was increased. In
11 of the 16 cases there was a marked increase in harmonic vibrations in higher
frequencies associated with the first Main Vibration Complex.

In S of the 18 cases, a low amplitude vibration of approximately 100 c.p.s..
was recorded at the apex and/or tricuspid areas. The occurrence varied from
0.04 to 0.07 seconds alter the second Main Vibration Complex. The duration
ranged from 0.02 to 0.03 seconds, and harmonics were demonstrable in higher
frequency channels in decreasing intensity and duration.

*Channel 1 records vibrations with a frequency hetween 0.5 and 30 c.ps.
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In 7 of the 15 cases where there was a nid-diastolic murmur detecte:l
clinically, there were noted vibrations of 30 to 40 c.ps. following the second
Main Vibration Complex. The vibrations were variable in duration, either ex-
tending throughout the interval between the second and first Main Vibration
Complexes, or occupying only a segment of this interval. It is to be noted that
these vibrations which might reasonably be considered to correspond to the
clinical diastolic murmur arc not casily recorded on our machine.

Statistically the number of cases of mitral stenosis studied is too small to
be of any significance, and tests applied showed no significant difference from
normal cases in time of onset or duration as percentage of cycle length.

ENERGY PRODUCTION IN THE MYCOCARDIUM*
W. G. Nayler.

The modilied Warburg type apparatus previously developed to study the
relationship between the work capacity and metabolic activity of the isolated
toad heart has heen used throughout a series of experiments without any further
modification.

In bDrief the preparation used consists of a Straub recycling heart placed
in the modified Warburg respiratory chamber from which outlets are provided
for the measurement of the maximum aortic pressure, number of drops per beat
and beats per minute. Changes in oxygen vptake and carbon dioxide output were
ohserved simultaneously with the above.

This preparation has proved to be reliable and stuble during the initial four-
hour pertusion period and all observations have been made within this time
interval,

Action of the Cardiac Glycosides

_ In a series of preparations the action of strophanthin-C {(final conc. 1x10-
and 1x107%), digoxin (final conc. 1x10-%) and lanatoside C (final conc. 2x10-%)
has been observed and measurcd. These three glycosides displayed a uniform
pattern of response, reflecting a marked increase in efficiency and work capacity
of the heart associated with increased oxidative metabelism. The glycosides
failed to produce any significant change in the respiratory quotient values.

Thus, with a respiratory quotient value of 0,95, the addition of strophanthin
G {1x10-%) to the heart preparation resulted in 70% increase in cfficiency, this
increase being apparent over a prolonged time interval. Likewise digoxin and
lanatoside C produced a 60% increase in efficiency without any alteration in
respiratory quotient values.

It is interesting to compare this marked and well sustained increased
efficiency following the administration of the glycosides with the small and
poorly sustained increased efliciency previously noted after the addition of
adrenaline in a similar series of experiments. Like the cardiac glycosides, the
sympathomimetic amines adenaline and nor-adrenalin both produced a marked
increase in oxidative metabolism. '

Throughout this series observations have been made at 25.0 = 0.05°C, using
glucose as the solc exogeneuns substrate.
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Ionic Changes

In a further series of experiments the inotropic response resulting from the
addition of 9-a-fluorohydrocortisone to the heart preparation has been investi-
ated. This response appears to be identical with that noted above in the case
of the glycosides, i.e., a marked and sustained increase in cfliciency, work output
and oxidative metabolism associated with a lack of any apparent change in the
respiratory quotient values.

These results are particularly interesting since it is established that
9-a-fluorohydrocortisone enhances the rate of uptake of sodium from the per-
fusion fluid.

The inotropic response recorded following the addition of calcium to the
liypodynamic heart appears to be identical with that noted in the case of the
cardiac glycosides.

These results appear to indicate that the inotropic response due to the
glycosides, calcium jons and 9-a-fluorohydrocortisone is not due to any changed
metabolic substrate but rather due to an increased efficiency in energy utilization.
The increased oxidative metabolism associated with the change in mechanical
activity may be due to a change in high energy phosphate level.

Seasonal Variations in Cardiac Metabolism and Response to Strophanthin G

Respiratory quotient values of hearts perfused in the standard apparatus at
250 = 0.05°C and using glucose Ringer Solution displayed marked seasonal
‘variations.

From October to April values 0.90-0.95 were recorded; in May the average
value fell to 0.85. a minimum of 0.70 being recorded throughout July and
August. During October the respiratory quotient value returned to the summer
level.

Similarly the rate of glucose utilization and glycogen content of the
ventricle (estimated by the Anthrone wmethod) showed comparable seasonal
changes. Thus the glycogen content and rate of glucose utilization was minimal
duriug the period of natural hibernation.

During hibernation. an inotropic response was not recorded following the
addition of strophanthin G (1x10-%) to the preparation. Sulstrates other than
glucose-pyruvatc, lactate, succinate, propinate, glycerophosphate, glycerol and
glycine—lailed to restore the normal inotropic response in the hibernating heart.
Insulin (5U/litre} and the intramusenlar injection of anterior pituitary extrvact
(2-5 days before use) both restored the response of the isplated heart to tbe
glycoside without restoring the respiratory quotient value to the summer level.

These results suggest that soine change in permeability of the cardiac cell
membrane occurs during hibernation, thereby slowing the rate of entry of the
glycoside into the cell. Since exogenous substrates other than glucose did not
restore the inotropic response it seems unlikely that the lack of a suitable sub-
strate is involved in the seasonal chunped response to the glycoside.
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OPEN INTRACARDIAC SURGERY
D. R. Stirling, J. M. Collison{ and D. Hartison.

The last twelve months or more have seen the exit of hypothcrmia from
the field of Cardiac Surgery in most centres, and the entrance on to the stage
of the pump oxygenator and its successful use in clinical cases. The American
School at Minneapolis under the leadership of Lillehei and Varco huave produced
the most stimulating work and have applied their findings to some 200 human
patients with cardiac defects.

In keeping with general opinion, we too kave forsaken hypothermia and
turned our attention to by-pass of the heart by mechanical means. '

Our work during the year has covered various fields, namely: the pathology
of hypothermia, the use of various plastics as arterial grafts, the development
of a means of by-passing the heart and lungs for periods of up to one hour.

Hypothermia

Qur interest in the pathology of hypothermia developed as a result of
routine pathological exanination of the hearts taken at post-mortem from
animals subjected to hypothermia in 1955. The hearts of many of these animuls
were subjected to defibrillation, cardiac massage and intracardiac injections,
which complicated the interpretation of the findings.

A control series of 4 animals was cooled to terminus at 18-20°C over a
period of 4-5 hours. Using special staining mcthods, the histology of the myo-
cardium of 2}l hearts was investizated in sections from upper and lower regions
of both ventricles and the septum. Two changes were consistently recorded.
A loss of striation of isolated twigs, or small foci, of muscle fibres was seen in
all hypothcrmic hearts. The other change was a hizarre pattern of intensely
staining transverse bands interrupting the normal fihre structure. This was
commonly an extensive sub-endocardial or sub-epicardial strip. These bands
were hyaline and frequently had a larger diameter than the adjacent normal
fibre. The length of the band varied from just larger than striation size, to
several times the fibre diameter.

These two changes appcar to be seen more frequently in the animals sub-
jected to defibrillation and massage than in the control animals with pure
hypothermia to terminus.

Our resolts partly confirm the worth of Samnli Saraja in Stockholm. who
described hyaline necrotic muscle fibres with frequent instances of moderate
cellulur reaction. Little evidence of cellular infiltration has been recorded
throughout our investigations. No other reports of the disruption of fibres by
hyaline bands have been found.

The significance of the changes seen will be difficult to assess until a series
of hearts from normal dogs have been investigated with similar procedure as
the hypothennia hearts. There is evidence that these changes described are mnot
peculiar to hypothennia, but have been seen occasionally in learts from cross-
circulation experiment animals.

+Department of Anaesthesla.
iDepartment of Pathology, Alfred ITospital.
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Arterial Grafting

In the second field, nnder general anaesthesia, a portion of the abdominal
aorta below the origin of the renal vessels was resected and was replaced by
Ivalon, which has some degree of elasticity.

During these experiments notice was taken of graft thickness, the need for
repair in such grafts, the use of gel foam around the grafts to prevent oozing
and the rclation of thesc various factors to patency of the vessel post-operatively
and to pathological changes.

Animals on which this procedure was carried out were sacrificed at various
intervals and the grafts examined macroscopically and microscopically.

From these observations it is concluded that clamping of the aorta below
the renal vessels, for periods up to one hour, produced no ill effects.

The majority of the grafis werc patent clinically post-operatively and
thrombosis was seen at post-mortern only once in seven specimens.

Correct thickness for the grafts was difficult to obtain for too thick a graft
was hard to manage surgically, and too thin a graft tended to leak blood, after
reconstitution of the circulation.

Microscopic examination showed that a new intiina was formed in the [iraft
and this was separated from the layer of lvalon by a thin (in some cases thicker)
layer of orgamised blood clot which was only loosely attached to the Ivalon
itself. Tissue reaction to Ivalon was not marked.

The abovc projects are but the tempting by-ways explored as we have
followed the main road toward open cardiac surgery. We are not attempting
to pioneer the way but are following the road already traversed by the workers
in Minneapolis, U.S5.A., who have been so successful.

The problem in open heart surgery is to provide an adequate time (up to
one hour in some cases) and adeguate expesure of a dry heart in which to carry
out repair of defects.

The best means of obtaining these requirements is to occlude the heart from
the circulation and to provide a mechanical pump as the heart and have a
means of obtaining oxygenation of venous blood removed from the body.

During the year we have tried three means of providing oxygenation of
venous blood. First by using the heart and lungs of another animal, i.e., cross
circulation; secondly, by having a reservoir of arterinlized or oxygenated blood
and pumping this into the arterial side whilst a similar quantity is removed from
the venous side of the animal. This is excellent but the volumes of blood required
for anything but the smallest animal are prohibitive; thirdly, the use of an
oxygenator as the lungs, and a pump as the heart, to remove blood from the
body and return it again.

Cross circulation was found to -be much more satisfactory than hypo-
thermia, but this was passed over in tavour of using a pump oxygenator because
of difficulties on moral and ethical grounds when dealing with patients.

25



The oxygenator we are using is simply made of plastic tubing and disposablc
after use. It is a copy of thc one desi%ned by the Minneapolis group. Venous
hlood is taken from the patient and the fine hubbles of oxygen are mixed with the
blood in a long vertical plastic tube. The blood then passes into a defouming
chamber where by means of an antifoam silicone the bubbles are broken and
excess oxygen and carbon dioxide are allowed to escape. The blood then passes
into a helix tube which acts as a reservoir of blood and a place where further
oxygen and carbon dioxide may escape. Arterialized. blood is then purnped from
this helix tubing and returned o the patient.

Blood passing to the oxygenator is removed from the I.V.C. and S.V.C. and
is returned to the subclavian artery.

Our work has been hampered by the lack of a satisfactory type of pump
and it is only since the recent arrival of the Sigmamotor pumps from the U.S.A.
that we have been able to make much progress towards our uitimate goal. We
have accumulated, however, valiable information about haemolysis and the
effect of the apparatus on red and white blood cells, platelets, ete. We have
studied pH changes and serwin chemistry changes which occur due to the
passage of blood through the apparatus and due to the reduction of cardiac
output, ‘

There is a wide field from which to pluck information and we have touched
on the outskirts only as regards these bhasic factors.

Our year's work has been very satisfactory because now we can exclude
the heart for fifteen minutes from the circulation and we have had a series of
surviving animals after this procedure. This places the field of human surgery
witbin our grasp.

ABNORMAL SERUM PROTEINS
- C. C. Curtain.

The previous work on abuormal seruin proteins is being continued by the
application of the immunochemical techniques of Coons et al. to the investiga-
tion of the paraproteins of multiple myeloma. This technique involves the pre-
pavation of rabbit antibodies to the paraproteins, conjugating the antibodies
with a Huorescent label, applying the conjugate to sections and smears of tissues
from myeloma paticnts and obscrving the disposition of the label under the
fluorescence microscope. There are several serious difficulties in the application
of this technique. The first is the tendencv of the conjugates to stain non-
specifically. This cannot he climinated in human hone marrow hy absorption of
the conjugate with yat liver or other animal organ powder as suggested by
Coons. It has been found, however, that non-specificity can be minimised by
rigorous purification of the antibodies followed by absorption with hnman spleen
powder after labelling. A second diffienlty arises from uncertainty regarding
the antigenic structure and “uniqueness” of the paraproleins. An extreme view
15 represeinted by those who claim that they contuin no antigenic determinants
other than those normally present in the plasma proteins—which would condemn
to failure any attempt to demonstrate the presenee of myeioma protein in tissues
by an immunochemical technigne. On the other hand theve is much in the
literature to suggest that many cases of myeloma do produce proteins which
are antigenically distinct from any found in the serum of normal individuals.
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Consequent to this controversy, it has been necessary to start a collateral investi-
gation into the antigenic relationships between the proteins obtained from the
cases of myeloma under study and various fractions of human serum. The estab-
lished techniques of supematant analysis and double diffusion in agar are being
used. To supplement these an attempt is being made to exploit the phenomenon
of immunological tolerance in rabbits. It has been shown by a.number of
workers that expasure of the rubbit to a particnlar antigen from hirth results
in an inability to produce antihody to this antigen, although, usually the animal
will react normmally to the injection of another, unrelated protein. The rabbits
used in the present study are being made tolerant to normal human serum.

The initial results of these studies have shown that it is possible to obtain
highly specific antibodies to a number of myeloma serum proteins and to a
few Bence-Jones proteins, Limited microscopic studies with the Huorescent con-
jugates of these suggest that the serum and the Bence-Jones proteins are pro-
duced in the cytoplasm of the marrow plasma cells and are found in negligible
amounts in other cells and tissues.

ASSAY OF PITUITARY GONADOTROPHIC HORMONES
E. L. G. Beavis.

During the past twelve months work on the development of an assay
method for Pituitary Gonadotrophic Hormones has been carried out.

In order to reduce the variation in the response of different mice to the
same dose of extract, four.selected strains of mice were inbred for several
generations. The progeny of cach strain were then tested by giving a given dose
of an extract to those animais which fulfilled the requirements reparding age
and weight. The mice of the strain which showed the least variation were then
selectcd for {urther brceding, By this means a highly inbred strain has bcen
developed, and it appears to have diminished thc degree of variation.

Using a standard preparation of pituitary gonadotrophin® it was shown that
the response of the mice used in the assays, in this laboratory, was the same for
a given dose as that described in the literature.

Further tests using this standard powder demonstrated thal with a small
increase in the dose, there- was a marked increase in the response, which is an
important property of the assay method.

Further experiments. were performed to determine the efficiency of the
method of extraction, by re-extracting known amounts of the standard powder
and estimating the percentage recovery. _

The results of these latter experiments were extremely disappointing and
reference to the literature indicates that similar problemms have been experienced
by others in this field.

*Standard was supplied by courtesy of QOrgapon Laboratories Lid.
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STUDIES ON MYCOBACTERIA
MYCOBACTERIUM BALNEI
J. C. Tolhutst.

Mycobacterium halnei was first described in 195 by Norden and Linell.§
It produces granulomatous lesions of the skin in man, It resembles Mycobac-
terium ulcerans, which also causes skin lesions in man, in that lesions are pro-
duced at low temperature sites in susceptible animals, as for example, in the
serotum and in the skin and subcutaneous tissues of the limbs and tails of mice.
Both organisms grow on the egg volk media uwsed for the culbvation of the
tubercle bacillus when the temperature of incubation is 30°C, but not when it
is 37°C. :

1t is well known that some bacteria are susceptible to the toxic effects of
minule amoustts of unsaturated fatty acids, such as oleic acid, which arc con-
tained in various media, and that thesc effcets can be neutralized by the addition
of bovine serum albumin or of activated charcoal.

Experiments with Mycobacterium balnei have shown that this organism is
morc susceptible to the action of oleic acid at 37°C than at 30°C, Certain media
containing oleic acid fail to support growth at 37°C unless very large inocula
are used; yet small inocula grow readily at 30°C, When either serum albumin
or activated charcoal is incorporated in these media, small inocula are enabled
to grow at 37°C.

These observations are in linc with our knowledge of the enhancing effect
of temperature on thc action of soaps on bacteria. They do not explain the
apparent preference of Mycobacterium balnei for growth in low-temperature
sitcs in the tissues, but are important because of thair general implications. Thus
cultural methods of diagnosis sometimes fail, as for example, in some cases of
subacute bacterial endoearditis and in brucellosis, when the size of the inoculum
available may be small. It is suggested that incubation at temperatures below
37°C and attempts to neutralize the toxic effects of fatty acids in media should
be considered in any infection where diffieulty in cultivating bacteria is experi-
enced.

MYCOBACTERIUM ULCERANS
1. Laboratory diagnosis of infection
J. C. Tolhurst and G. Buckle.

A child from Bairnsdale was recently admitted to hospital suffering from an
ulcer of the leg caused by Mycobacterium ulcerans. The ulcer was about the
size of a shilling and, although induration was present, there was no indication
of the true extent of the infection. Surgical incision of tissue was required from
above the knee to the ankle and the child was in hospital for five months. The
great importance of early diagnosis was thus made evident and available methods
were compared.

fg?i Linell, F. and Norden, A., Mycobacterinm balnei and Acta Tuberc. Scand., Suppl. 33,
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(1) Microscopic examination of ulcers of the skin for acid-fast bacilli should
always be made in spite of the presence of pyogenic organisms. If the ulcer is
dry, saline washings should be collected with a pipette or syringe. A presumptive
diagnosis can be made on the clinical picture and the demonstration of acid-fast
hacilli.

(2) After treatment to destroy contaminants, culture on egg yolk media
incubated at 30-33°C yields characteristic growth in from 6 to 8 weeks. Growth
fails at 37°C and so excludes the tubercle bacillus.

(3) Inoculation of the foot pad of the mouse produces progressive swelling
and ulceration (Fenner). This may commence within a week or two if the
inoculum is large or may be delayed for 3 ar 4 menths if the inoculum is small.
Since cerlain other acid-fast bacilli produce swelling of the foot, culturc is still
necessary to prove the identity of the organism.

{4) Inoculation of male rats intraperitoneally produces characteristic
epididymal lesions and ascites in from 4 to 10 months.

It is concluded that the most rapid and satisfactory method of proving
the diagnosis is by direct culture of material from the human ulcer.

2. Epidemiology
J. C. Tolhutst, N. A. M. Wellingten} and G. Buckle.}

Studies on the epidemiology of infoctions with Mycobacterium ulcerans
have been continued. Since this infection was first deseribed in 1948 from
Baimsdale and Colac in Victoria, other cases have occurred in Bairnsdale. Yal-
lourn, Sydney, and also in the Belgian Congo and in Mexico.

Thirty-one opossums in the Bairnsdale district were examined but no
lesions were found.

A mouse trapped at Springvale showed skin lesions caused by an acid-fast
bacillus not Mycobacterium ulcerans.

Skin lesions recently discovered in a herd of cattle at Oakleigh (N. A. M.
Wellington) were caused by an acid-fast bacillus. They are under investigation.

Several calves were inoculated with cultures of Mycobucterium ulcerans.
The animals became sensitised to tuberculin. They developed minor skin and
subcutaneous lesions which regressed.

STUDIES ON CHEMOTHERAPY
J. C. Tolhurst and G. Buckle.

Studies are in progress on the management of penicillin-resistant staphylo-
coccal infections occurring in man and experimentally produced in animals.

jPathology Departinent, Alfred Hospital.
iDepartment of Agriculture, Victoria.
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THE THOMAS BAKER, ALICE BAKER AND ELEANOR SHAW MEDJCAL RESEARCH INSTITUTE
Balance Sheet as at 31st December, 1956

LIABILITIES. l ASSETS.

Current Liabilitieg Current Assets—
Sundry Creditors .. .. .. . .. .. . . .. .. .. .. .. £3878 6 5 CashatBank .. .. .. .. .. . .. .. .. ... 821915 7
Endowment Fund (per contra) .. .. .. .. .. .., 8500 0 0 Sundry Debtors .. .. .. .. .. .. .. .. . 4332 1 2
Capital Grants and (gifts (percomtra) .. .. .. .. .. .. .. .. 1,399 11 9 —_——  £4,551 18 9
Lifg Insurance Medical Research Fund of Australia and New Endowment Investments ( per contra)—
Zealand Reserve {percontra) .. .. .. .. .. .. .. .. .. 1874 4 4 Inscribed Stock—
Accwmulated Revenue .. .. .. .. .. .. ... ... .. .. .. 2775 10 4 Crain Elevators Board—
£2,500 4%% due 1/5/1964 .. .. . 2500 0 0
Commonweslth Government—
£5000 34% due 15/10/1960.. .. .. .. 5000 0 0
£5300 3%% due 15/10/1963 .. = . 500 0 0
Bonds—
Commonwealth Treasary—
£500 34% due 15/9/1961 .. . .. 500 0 O
— 8500 0 0
Restricted Funds, represented by Cash at Bank—
Capital Grants and Gifts {per contra) .. .. 1,389 11 9
Research Grant from the Life Insurance Megi-
cal Research Fund of Australia and New
Zealand (per contra) .. . .. .. .. .. 18714 4 4
e 327318 1
Fixed Assets— :
Furniture and Fixtares .. .. .. .. .. .. .. .. . . .. 2,100 0 0O
NOTE: In addition to receiving interest from the Investments as shown
on the Balance Sheet, the Institute receives the income from
34%% Commonwealth Government Inscribed Stock face value of
£17,000, which is inscribed in the name of the Trustces of the
Estate of the late Thomas Baker for the benefit of the Institute.
£18,425 12 10 £18,425 12 10

AUDITOR’S REPORT TO THE TRUSTEES OF THE THOMAS BAKER, ALICE
BAKER AND ELEANOR SHAW MEDICAL RESEARCH INSTITUTE

We have examined the above Balance Sheet with the books of the Institute,
and have obtained all the information and cxplanations we have required. In our opinion
the Balance Sheet presents a true and fair view of the state of the affairs of the
Institnte at 31st December, 1956, according to the best of our information and the
explapations given to us and as shown by the books of the Institute. :

FLACK & FLACK,

lbﬂul Ly, - L e
G e n s
'
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