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ANNUAL REPORT OF THE DI RECTOR 
OF THE BAKER INSTITUTE 

Dllring the thirty years of its existence the Researd1 Organization at the 
Hospital, first the Baker Institute, then the combined Institute and Clinical 
Research Unit, has developed investigational techniques and services to a point 
where they could be separated into routine. hospital services. These have then 
been formed into sepatate departments or services of the hospital leaving the 
Research Orgat1ization free from the heavy demands of routine services. This 
year has seen the formation of the Dfabetic and Metabolic Unit of the Hospital 
by fusion of the Diabetic Instructional Clinic nnd the endocrinological research 
activities wltich have been carried out for many years fo the Baker and C.R.U. 

During the past year both Dr. Fantl and myself made overseas visits. Dt. 
Fantl was favited to contribute to the International Congress of Haematology 
jn 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 vi!>it to the United King­
dom, Scandinavia and New Zealand were threefold. First to study tl1e organiza­
tion of medical research, secondly to see the growing points of research in 
cardjovascular 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. Baitholomew's Hospital; St. 
Georges Hospital; London Hospital; St. i1ru1ls HospjtaJ; Middle.sex Hospital; 
Central Middlesex Hospital; St. Thomas' Hospital ; University College Hospita1; 
Institute for Diseases of the Chest; Institute ·of Cardiology . 

.Binningham- Queen Elizabeth Hospital. 
Carruff-M.R.C. Pneumoconiosis Unit, Penarth Hospital. 
Edinburgh-Royal Infirmary· Western General Hospital. 
Glasgow-Western Infirmary ( Gardiner Institute) . 
Manchester-Royal Infirmary. 
Oxford- Nuffield Institute of Medical Research . 
Sheffield- University DepaTtment of Therapeutics and Pharmacology. 
Stockholm- Sodersjukhuset. 
Copenhagen-Rigshospita let. 
Auckia11d-Cardiac Unit, Green Lane Hospital. 
Wellington-Dominion Pbysks Laboratory, D.S.I.R.; Animal Re.search Sta-

tion, Dept. of Agriculture. 
Dunedin- Medical School 
Perth-Royal Perth Hospital. 
Sydney-Depaxtment of Physiology, University of Sydney; Department of 

· Pharmacology, University of Sydney; Hallstrom Institute, Royal Prince Alfred 
Hospital; Clinical Investigation Unit, Royal North Shorn Hospital. 
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Visits and djscussions were had witli. officers of the Royal College of Pqysi­
cians of London; Royal Society of M:edicine, Medical Research Council ( Lon· 
don), Ciba Foundation (London), Wellcome Trust. (London ), and the Hospital 
Board of Nlanagement, Auckland. Also I attended meetings of the Medical 
Research Society (Oxford), the Physiological So_ciety of Great Britain and 
Ireland (Cambridge), and the 2nd European Cardiological Congress ( Stock· 
holm). I delivered ta]ks, both fom1al and info1·mal, general and scientific, on the 
research wo:i:k, 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 facflitie.5 with those seen elsew11ere. 

As a- generabzation I feel confident that the qua)jty, and quantity, of the 
1·esearch 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 comparison with other centres, that there are some de­
ficiencies in the facilities of tl1e Baker-C.R.U. Our group js unbalanced between 
clinical and laboratory facilities. For its size the-re are an inadequate number 
of ward beds; even quite small clinical research group;; tisua Uy had 25 beds 
under their control. Further, judging by the centre at the Middlesex Hospital, 
some individual consulting rooms for interviewing and examination of selected 
out-patients are essential. On the non-clinical side our workshop facilities for 
the construction and maintenance of apparatus a re .inadequate by English 
standards. 

I wish to acknowledge the 1mfat3ing courtesy, help and advice that I re­
ceived from the heads and officers of the va1ious departments and institutions 
visited and in particular to acknowledge the assistance of Professor J. McMfohael 
in planning my jtinerary and helping me to make contact with people I desired 
to meet. It is also a great pleasure to thank Dr. L . B. Cox for his help in assuming 
the dntjes of Director in my absence. 

The University Department of Surgery has co.mrne.hced work during the 
year and we have been able to assist Professor Ewing by making available 
facilities for expe1imental surgery, and similar amicable arrangements with the 
Department of, Med.kine, when it sho1tly becomes established i1t the H ospitaL 
are anticipated. . 

The research work carried ont in 1956 is recorded in <letail elsewhere in 
this report. The major projects have been, a~ in rncent years, concerne<l with 
Blood Coagttlation, Control of Body Fluid Volume, Hypertensive and Hypo~ 
tensive States, Peripheral Vascular Disease, The Electrical Activity of the 
Heart, Energy Production in the lviycocardium Experimental Cardiac ~urgery 
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 
Fel1ow from Belfast to work vvith us in 1957 during his tenure of tbe Edward 
Wilson Memorial Fe1lowship. These visits by overseas workers are most stimu­
lating to the other research workers and are proving·very successful. This suc­
cess is a h·ibute to th~ foresight of the Trustees of the ·Estate of the late Edward 
VVilson in founding this Fellowship. . -
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Duting the year the death occurred of three devoted friends of the Research 
Group-Mr. J. C. Gates, an Institute Trustee; Sir WjJberforce Newton and Sir 
AJexander Stewart, who were members of the Research Advisory Committee. 
We ·shall miss gr eatly their advice and help. 

The National Health and Medical Research Council and the Life Insurance 
Medical Research Fund of Austm1ia and New Zealand have continued to sup~ 
port general rese~rch projects and l1av~ 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 µbraries that have loaned us journals and 
particularly to the librarians whose assistance is greatly valued . 

Considerable assistance bas been given this year by Professor Wright and 
ms staH at the Department of Physiology, University of Melbourne, and we 
thank them for thefr continuing inter~st 4i our work. 

I t is a plea.stu~ fo1· me to thank the Trustees of the Jnstitute and the Board 
of Management of the Hospital for their continued generous support of all our 
activities, and to thank members of the staff and . research fellow~ for their 

. c'o-operation during the past yea1·. · 
T. E. LOWE. 

31st December, 1956. 

LIST OF ORGANIZATIONS WHO HAVE MADE GIFTS TO THE 
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Adelaide Children's Hospital: 
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Medical Research Council, Londol\, 

Middlesex· Hospital Medical School. 
National Health and Medical Rese~ch Council, Canberra. 

New York State Department of Heal~h . 

Organization for Scientific Researc~. Indonesia. 

Quee;'lsland losl:-itute of Medical Resear<:h. 
Royal Women's Hospital. 

S~aten Senuninstitut, Copenhagen. 
South Afriean Institute. of Medical Research. 

University of Melbourne. 
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. Fanti and H. A. Ward. 

As certain blcedihg tendencies are due to either a qualitative or quantita~ 
tive deficiency of blood platelets, knowledge of their <Joroposition is of interest. 
During a study concerning the release from isolated human blood platelets of 
compounds active in vascoconstriction it became necessa1y to obtain informa­
tion on the composition of certain nitrogenous substances io platelets. 

For this work platelets were isolated from no1mal human blood in the pre­
sence of ethylene diamine teb·a-acetate as an anticoagulant and then freed of 
plasma proteins. An alkaline platelet extract gave an ultraviolet absorption ~urve 
which did not resemble that of any known tissue c~mponent. On the other hand 
80-90% of the platelet nitrogen could be accounted for as proteins. These were 
isolated and characteri~·ed by a qnantitativ~ biuret reaction. Ultraviolet absorp·· 
tion measurements of the proteins indicated the presence of tyrosine and h~ 
tophan. 

Jt appeared therefore that the characteristic absorptio11 spectrum of protein 
was masked by other ultraviolet absorbing compounds in the platelets. These 
were p1:esent in filtrates from pr:ecipitated platel~t proteins a_n~ t:}leir ul~av!olet 
absorption spectra suggested that they were punne and pynnudine derivatives. 
Paper chromatography and iouophoresis of protein-free platelet extracts indicated 
the absence of free purine and pyrimidine bases and their ribosides and ribosicfe 
monophosphates. Adenosine diphosphate, adenosine triphosphate and at least 
two or three other nucleotides which may be dinucleotides containing adenine, 
guanine, cystosine and urncil were shown to be present. 

The bases of the nucleotides were isolated by paper chroma tography aiter 
acid hydrolysis and characterised by their specific ~traviolet absorption spectra; 
adenine and guanine were further identified by counter-current distribution. The 
sugar of the nucleotides was ribose. Only b·ace~ .of deoxyr~bose were detected. 

The nucleic acid content of platelets was found to b e very low. 
The virtual absence of deoxyribose indicates that no nuclear material is 

present. Platelets are therefore cytoplasmatic particles. 

PRESERVATION OF BLOOD CLOTTIN'G FACTORS** 

P. Fa11tl and A. G. Mart:. 

It is well known that blood stored for some .time loses its coagulability. As 
the mechanism of the deterioration is not clear, a study of human plasma stored 
tmder a variety of experimental conditions was carried out and methods devised 
to prevent the loss of clotting factors du1·ing storage. 

**In tl1is report of scientific investigation!; those pro jects marked { *~) were s11ppo1i..cd 
wholly or -in poi:t by grnnts from th~ National I-foalth and Mcdicnl Resettrch Council ano those 
marked ( ~ ) were supported l;y grants from lhe Life Insurance Medical Research Fun<l. 
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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 w:ith air, the fo1lowing changes 
are noticed: The thrombin and prothroinbin clotting times are prolonged, alpbi.­
prothromboplastin concentration ( antihaemophilic factor) decreases, prc­
thrombin accelerator activity (Factor V, proaccelerin ) disappears, the pH of 
the plasma rises to behveen 8 and 9. 

An investigation of the mechanism of the p1:olonged thrombin clotting time 
has shown that antithxombins are not increased duting storage. The prolopged 
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 :6b1·inogen·molecule. No major chemical alteration 
takes place 1,er.arn;e the yjeld of fibrin is not diminished after storage for four­
weeks at room temperatu_re. It was found that acidification of oxalated or citrated 
plasma to pH 6.4 resu1ted in preservation. The thro,mbin clotting time is net 
altered in such specimens. Further the antihaemophilic factor is preserved. Pro­
thrombin accelerator losses are also greatly reduced. Usually under these .con­
ditions 50% of prothrombin accelerator activity is still present. The plasmas can 
be stored both under aerobic as well as under anaerobic conditions with equally 
good results. It is suggested 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. · 

Tl)js investigation concerned the haemorrhagic tendency _of a seveu yerir 
old boy, who was stated to have suffered haemorrhages from the age of two 
months. He bad received nine b~ood transfusions and was· seen by us for th~ 
first time six months after the most 1·ccent blood transfusion. Laboratory examina­
tion jndicated the presence of a powerful coagulation iohjbitor in his blood. 
In addition it was found that his blood was completely deficient in beta-pro­
thromboplastin (PTC, Christmas factor ). Since no laboratory data are avail­
able prior to this investigation, we have assumed that the patient was born with 
a beta-p.rothromboplastiu deficiency and following several blood transfusions 
he developed a coagulation inhibitor; the assumption being that beta-pro­
throm boplastin of the donor,s blood stimulated antibody formation. However, 
serological evidence for the presence of antibodies against components of nonnal 

· 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 
euglobulin and albumin fractions of hiS plasma; it was stable on storage below 
65°C. Since serological evidence of the antibody nature of the inhibitor could 
not be obtained, biochemical tests were applied. As antibodies are usually 
species specific expel'iments 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 Tahbit's and guinea-pig's blood. 

12 



The following · technique was devised for identification and to study the 
mode of action of the inhibitor. Beta-prothromboplastin was· adsorbed on barium 
sulphate and the adsorbate was treated with the inhibitor isolated from the 
patient's blood. It coukl · he established that the inhibitor reacted only with 
adsmbates which contain beta..:prothromboplastin of normal human plasma and 
serum and that this is not ·due · to a non-specific combination of the · barium 
adsorbate with the inhibitor because annnal beta..:prothromboplastins showed no 
affinity to the inhibitor. It \Vas thiis possible to identify the inhibitor as an anti­
htiman beta-prothromboplast'in. The barium sulphate adsorbate technique was 
also applied to plasmas of other congenital beta-prothromboplastin deficiencies. 
It was observed in some · ca.ses that the ibarium· adsorbates did not remove 
inhibitory activity, which is to be expected si.nce the plasmas were free-of heta-
1>rothromboplastin. In other cases, hm.vever, it was found that appreciable 
inhibitory activity which was not very much lower than that obtained fron1 
11ormal p1asrna, was .removed by barium adsorbate. These expe1~iments allow the 
following conclusions to b_e drawn. Beta:-prothromboplastin deficiencies are .in­
~tances ~£ genetically determimid errors in . protein -~ynthesis. It would appe~r 
that we have to divide patients · with a complete beta-prothrombopla.stin . defici­
ency into two groups. In the one the . patient can produce a protein which 
,.~lthough .inactive as thromboplastin . prec~rsor, is still active as antigen. In .the 
other group the patient cannot pr,oduce even a protein with antigenic properties. 
This would explain the obsetVation that . approximately 6% of all haemophilic 
patients who have received a number. of blood transfusions become .refracto~y 
to fmther h1msfusion therapy. It is very likely that these patients are tm.abl~ . _to 
synthes.ise even defective beta~prothromb.oplastins with antigenic. proper-ties, 
and they therefore will pro~t1ce a!1tibodies . following transfusion of the. particular· 
factor they lack. · 

HAEMOPHILIA 

R. J. Sawers. 

Accumulation of data in the . combined clinical and laboratory study has 
continued throughout the ye~tr. Case :finding has revealed several new pedigrees 
with complete protbromboplastin deficiencies and a grcatet: 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 oc..'Curring in patients with less than that amount. 
In spite of the much higher average age of the former group, only 50% have 
experienced haemaithroses, and then usually on only one occasion. Also spon­
taneous haemorrhages are rare and traumatic haemorrhage is relatively slight. 
Many of these patients have never required a blood txansfusion. On clinical 
grounds the diagnosis is difficult to make especially when, as sometimes happens, 
there is no prior family history 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 haemophilic men was made and analysed. 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 reasonabl,e 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. Fantl it is now possib1e to hold plasma for several days, without any 
loss of its alpha-prothromboplastin content. The use of this plasma immediately 
prior to and at intervals . following major surgical procedures has produced 
good 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 haetnophilic relatives. A combined statistical artd genetic study made in 
conjunction with members of the Department of Statistics, University of Mel­
bourne, 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 affecting both men and women and 
causing easy bruising and bleeding from bronchial and g~tstrointestinaJ mucosa 
has been studied in part. No coagulation abnormality can be demonstrated. 
Vascular fragility and prolonged skin bleeding time occurs and there is an 
apparent disturbance of protein and amino-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 model and animal studies a hypothesis concerning the regu]ation o.f body 
fluid volume had been propounded. This hypothesis considers the body fluid to 
be repxesented by an "open··· storage, with a transport system through which a 
continuou.s flow occurs and with input 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 pressm:e of some portion of the stornd fluid. 

In previous reports an account has been given of the evidence indicating 
the role of voh1me in the control of this system. Recently we have been deter­
m_i.11ing the plasma osmotic pressure of oedematous patients and have obtained 
some evidence showing a direct relationship between plasma osmotic pressure 
and urine Ro-w: which is in accord with the hypothes.is. · 

14 



Furthe:a: observatious have also been made on the q1.1antitative rela.ti<roship 
between urine flow and body volume and these indicate that, whilst over con­
siderable ranges this re~a.tionship ~ line.ar, the overall relationship is probably 
represented by a sigmoid curve with an almost linear central portion. In general, 
urine flow rates increase with increasing body volume. In -a vru;iety of pathological 
states it has been observed that the slope of the curve represen,ting this relation­
ship is niuch Jess steep than in the normal During recovery from oedema sta tes 

. the slope of the curve usually increases, often in a stepwise fashion. 

With a view to exte.t;1din~ clinical observations 011 fluid volume control to 
a wider. variety 9£ conditions -a bed-weighing machine has beeµ installed. This 
should make it possible to study the changes in fluid volume o~curring post­
operatively. During the year much time has been spent in devising sujtable 
weighing techniques to overcome errors due to variable weights of bed clothes 
and other · objects attached to tbe bed. It has been determined that repro­
ducible reac;lings can b e obtained from. the machine and this facet of the project 
should now proceed. 

In an endeavour to investigate the natuxe of the stepwise changes in 
out.How-volume 1·elationslrips reported during recovery from various oedema 
states, techniques are b eing established to study renal function in detail with 
particular reference to glomeru1ar filb·ation rates and tubular reabsorption. 

HYPERTENSIVE STATES 

CLINICAL TRJAL OF HYPOTENSIVE DRUGS 

A. J. Barnett and G. R. Wagner. 

The clinkal trial of the use of ganglionic blocking agents commenced over 
6 years ago bas continued and the number of patients participating in. the trial . 
bas ~ow 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 wjth various ganglionic blocking 
agents has been confirmed. D~advantages of the type of treatment available 
until recently have been that a certain proportion of patients ca11 only be con­
trolled by injections and that even in patie11~ controlled by oral treatment the 
effect is variable due to irregularity in absorption of tl1e d1ug. A neyv ganglionic 
blocking dn1g "Inversine.., (rvlerck), which has been claimed to be completely 
absorbed oi-ally, has recently become available in small quantities and it is 
hoped that. with the ttse of this drug the pa1ticula.r disadvantages mentioned 
will be avojded . Enough of the new drug to treat twelve patients for six 
months has been made available to us. It is b eing administered to subjects in 
whom treatment by injection of pentolinium has been 1·equired, or in whom treat­
ment with p~ntolinium . by mouth is producing au inadequate blood pressure 
·control. Results to 1aate indicate theft n·eatment with "fnve1·sine" is giving better 
cop.trol than. the previous treatment with pentolinium. It is however too early 
to assess xesults satisf~ctorily. 
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AI,DOSTERONISl\tl 
. . ' 

B,· Hudson, J. Bor()~tcin_.a..nd A. J. Barn.c-lt • 

. :\ patte.nt; piutidpating in ,l trial of reserpine !'or bcnjgn hypertP.nsi<>n nnrl 
whose ~yrnptoms nu<l hy!;)ertension were :hot ·rel.ien,d. by the · tn~utments used~ 
wM admitted to l1ospjtru fot· frn:tb1.~r jnvE>stigntion. As au dectl'hcctrdiogram 
showc<l th:l' changes tissocfated ,vith H low -~crum potas~i\nY1 conccntrntiou the . 
s~rvrn. clce~rolytes \"i'<:'rc invcstig,tted and showed thnt n<>t only W:-\S tLcre a 
ma1~ked low?ring ~f the s?ru1;n i)otns.~ium but aL~o a _slight ir1crea~~ in ~1c ~eru1~1 
sodium couc:entnltio11 rind an uikt1los1s. Tlwse ,.vere featur(:s dcsct1bed 111 Conn .,; 
syndror,nc of primary uldo~tcronism . 

. further frves tigiitic.ms showcc.l cx.c~ssiv<: nmom1ts <lf u}dc)sterone in th€ 
(.>~tieofs pfasmn and urtne ~~nd X-ray exttmimtUQn follmA·i11g pcrireual ~d r 1n­
sttff}ation showed a s1nall suprHr<.'Jm: tumour,. T_his w1.1s 'removed surgically, 
fo llowing which the p<lfieut's symptoms ,v1..·ni rc.lit-'!ved, her hypetteHsio11 cle­
c-rcased and the abnonrrnHUes in the til:!rnm ele<.:trnlyW pattcru abolished. 

Tfos ·cnse indicates the advisabHity of lookmg for nldo!>teronism ,in patient~ 
\vit)~ 1.u~cxphtined hypertensior1, _particularly If tl.iey me w;t l'esp<m<li11g t0 tre-at­
J1Jeut ,-vith nn.ti-hyp01:tet\sjve dn1gs. 

HYPOTENSIVE STATES 
A. J . Barndt. 

PreviousJy studies uiade on three p~1til1nts with •)t'tllostatic hypott'-;nsion 
h :1 "e heeu recorded. Dm·ing this yc:nr another patient with severe orthostatic 
hnJobm~i<>n d1Jc te,l dise.-lso of th~ ::;y,npafoetic n ervo\.ts sy~tem h.\s heeo fr1v~st~­
_gat<.'d. TlJis patient d.iffe1·cd from the others in that he.~ wus y0tmg nnd the 
fc;!sion dev(;;'foped s11ddenly following an aC\1te illnf.:ss, Tests uf symi:>nthetic 
11ervous rtilex,e$ iudicr,ted that the loss of .sympathetic r,~rvm1s f1.,mcti<>.:1 was 
nlmo~t compk~tt'. 

Dt1ring inv~i.. tiga-U<.>n of this patient the mode. of ac:t.ion of ~ympathien mfoietk 
amines was nblc to be studied. Noradrenaline, which is geuerally believcll to 
UC't directly on blood vessels, produced an exc<:.~sive pressor xes).'Onse. NeosynC'­
phrine and me.thoxamin.e <1lso produced a marked effott jndicnting that these 
substances also ueted dixectly ou ve>ssels. Othei· .prt~SS()r o.mines-ephcdrin~. 
methedrine, <:ll-amphGtaminc. mephon.h.:nnil1c--had no such effect indicii.ting 
that the prcssor actiou whi.ch thc.y h:.we in llO!'mal people js 1nc:diatecl by 
another m~chanism trnd pl'Ob~bly de.pends on the p1·e.sence of r.ome sympathetic 
nervf,)1,1-5 ilctivity. 

DISEASES OF Tl-iB PERIPHERAL BLOOD VESSELS 

INTERMITTENT CLAUDICATION 

J. K. Francis and A. J. Barnett. 

The stt1dy of the uatural history of intennittent daudication has been 
cont'i.l1t1ed by two n.1<\jn mcthqds: first, hy following tlie patient's pelfonmmcc 
with a standard step test ( 2.3 patients). aud secondly by analysts of cli.oical 
note.$ nnd replies to n questfonn4'ire relnting to patients e,c~mined more than 
two yt>,ars ago ( 51 patients). 



Altht.mgh the.rt' wns n mr1rkod nmg<·; in the step test pcrf onnan<:e, tho 
vnrfability as ru;scssud by lhe stnnd.axd dcv{~tion was r(:c:tsourthly sD.rnll wl1<.1n 
Mlct1l sit e;:<l on 12 tests within four weeks after '' trnining·· fol' three mont)1s. None 
of tlH.~. vadou~ drµg tr<:\'\tmtmts t1scd was ~up~xjor to u d~Hl.Jt;ratl' 1>lnc.cbn treat· 
i-nent. Tl;tc course of the syrnptoms iu the pnti~uts '1bserve.d can th~rcfore be n1ken 

·~is . folt<lWi~1g its natural history ( plus plnc.ehc>). For over tvwlve rno11th$ w hC!J.l 
st\1dkd by step tests c.:faudicat.ion rex11ai11ed the s~we or decxt1ased. · 

The clil)fonl sttidy ( uvt.ir ap Oh$e1·va tfon 1x1riod of two to Hvc y~'.1rs ) sho,ve<l 
thtd in about half the patients the seve.dty oJ olaudicatio11 remained unchnngcd ~ 
of the rcmu.inde1\ in about hulf it cfor.rer~sed and in hulf it became wo1·st}. OuJy 
two of the pHtients stm.liecl reql1ired mctj<>r amputation. 
· The JncidenC'<.: of clinical atberosolcrotic diseMe in l>eart and urnin was high; 
ab<.mt 50% of the p~Oents \vere, ~f(ec·tt~cl ~1t th~ end of a period of obse1v~tion· of 
two to Ave yeal's. 

The survival period from the 01,set of <;laudication w~,s c,ver five years iu 50~ 
of the patiE!nts aml over two years in 80~- ('r1mny of the 1w.tients <1:re still livh1g ). 

Jt is conclud(•d tlwt the. treatment of intermittent cJouctication i.s ·uot aa 
~u:g~mt m~itter, its main frnportnnce being the interfer~nce with. the patienfs wnr 
of lifo. The incidence of dcvefovmeut of ischaemk fo-atures elsewhere, nlthough 
high, dJd not preclud(, operntion. 

A.RTERIAL GRAFTING 
A. J. Barnett anc.l K. N. Monist . 

Lnst ycu.r we n ~porte<.I on the tlSt?. of art~rial grilftin~ for tl~e relitif of 
clm.tdication. In addition to th~ cast's in which an Hrtt•ri.al groft .i.s used for 
sy1nptomatic rc.Hef, this operntion is ~hm bdn,; ped ormcd il.1 . some pnti(mts with 
i.ncjpient gaugrene ~!though it fa l'IOt expett,xl that the res~lls will be as satis­
factory jn. t hese ptttients. To dnte 36 grafts bav~ been im.e:rted in SO p~,t.ients. 
Two patient$ hnvc :;i11ce died. Twelve ~ntkts in 9 patient::; l1nve bfocke.d. Three 
grafts ·were unsuccessful . for othe1· xeasol')s ( haemorrhage. jnfceti{)n, t1·~ato:1c~nt 
diffioulty). A. t present there ure- H) pH tient!) with grafts. ln two of tl'iese the 
grafts have survivetl for t~1ore. than 2 y~1U's and iu thl'ee mor(} than or1e year. In 
tho <>thcrs less t11nn one ycnr has p~ss€d ,i,:iucu operation was performed. ( h1 
two of the cases in which tJ1e graft blocked and in on:.~ of the pntieuts who 
<lied the irnft had functioned fpr more tlum ou.e yc~u. ) Iu patients wJth patent 
grafts, clnm.li<.:atioJt hus been c~mplctdy ~·cHoved an.cl sclveral isc~1ac.u1k limhs 
bavc been saved from mnputut10n by thlS me-thod. The results md1cate that, 
where fe<'tsible, a.1:t01iHl grafting is a worthwhile pxoccdi.tre hJ the trcHtlncmt ot 
occlrn>ivc n,terin.1 dist~ase of the lowl~r limhs. 

AMNION IMPLANTS 
J. K, Francis and A. J. Barnett. 

Following the dramntic resu.lts quoted by Troensegaar<l-Hansen (B.:Vl.J. 
2~ 262 ( 1956) ) those patients unsuitable for arterial graftin g, ( either suffering 
· from gcmera.lised disens~ or nn nnatomic~tl_ly um;uitnble local lesion ) had amnion 
implant~ made in the thigh ·unde.r local 8mu:sthc~ia. lt is too e~'trly to PSSe$S tl1e 
.results of this lechn~qoe ns only 4 cJses ltnvc been operated on and that very 
recently. 
tThornc·io-Surgi<.'al Uoit, Alfred Hogpit.-\1. 
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VARICOSE OR STASIS ULCERATION OF THE tEGS 

, J. K. Francis. 

Stasis ulcerati<;>n has been studied. · :first, by the investigation and treat· 
ment of the established ulcer and secondly by a folJow-up of a series of 98 
patients who had suffered from phlebitis or thrombosis 5 ye~s prior to their 
assessment by means of a questionnaire atld clinical examination. 

Treatment of the established tilcer was along several lines. A simple com­
pression bandage until th~ ulcer is b~aled and then the weal'ipg 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 m'ain most ulcers heal by thi.s 
means in a matter of a few weeks to a few monthB. 

In larger ulcers, which after repeated · 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 patieut 
rests at home for 2-3 days an<l 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. 

Recunent or Tesistant ulcers were investigated by venography. The tech· 
nique used varied but that rnost suitable for demonstrating the patency and valve 
status of the deep veins was ascending venography. In an cases tl1e deep veins 
were patent and showed that they were stiH 1·eturning blood from the lower 
limb but in most cases the valves wern. absent and lht! 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 thereon more simple and certain. 

The surgical approach to those showing "blowouts'' near the ulcer ( ejther 
clinically or by radiography) was to excise the ulcer bed and the underlying . 
"blowout'' <1nd to repait- the defect by a split skin graft. Initial healing of the 
ulcer was employed . in one case by merely sldll grafting over tl1e granulations 
as a first stage and then excising the "blowouts''" by incision through this graft. 
This is difficult as the· undeTlying .fib1·ous tissue is still left and: if undercnt ( 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 
prit:>r grafting. The ulcers so treated did not become infected, provided the 
granulations were clean and firm beforehand. 

Follow-up of sequelae of thmmbophlebitis of the legs was retrospective as 
the sequelae followillg recanalisation require several years to pl'odnce symptorns. 

Those patients reviewed showed a higb percentage of sequelae, mainly oedema 
and varicose veins, but the number of ulcers present was much lower than 
figures quoted by other workers. For this reason a further project is being under­
taken to follow-up those cases seen personaJiy who have suffered thro01bosis 
and to record the subsequent development of complications. 
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THE HEART'S ELECTRICAL ACTIVITY 

RESTING AND ACTJON POTENTIAL OF CARDIAC MUSCLE CELLS 

D. McK~lvie and M. Quinn-Young. 

During the year a project designed to enable th~ recording a11d ~easure· 
ment of membrane potentic;l.ls witn a micro-electrode · inserted i.nto a single 
muscle fibre ,of cardiac muscl~ has been started. Ultirnately it is intended to study 
variation in membrance resting and actiot1 potentials under the inflt1ence of 
~arious drugs. · · · 

Work carried out so far has been mainly con$truction of apparatus. A 
.mechanical electrode puller for the manufacture of micro-electrodes · from Smm 
Pyrex glass ha$ been made. The electrodes, being rather fragile, are use(] in 
fairly large quantities and it is important to keep their physical characteristics 
as uniform as possibJe. TJ1e machine is entirely automatic ~nd makes electrodes 
with a tip diameter of 0.5 to 1.0 micron. They have a resistance of 10-SJ) megohm 
when filled with 3M potassium chloride solution by boiling under reduced 
pres.sure. 

Valious elecn·onic devices necessary for recording a nd measuring the 
potentials have been constru.cted. First a cathode follower input stage mounted 
on a disused microscope stand canied the uucro-eleqtrode mounted directly on 
the grid of a 954 pentode. The output L<; direct coupled to a DG maip amplifier 
and ·thence to a DC cathode ray osciJJoscope. A calibrating voltage can be 
applied to tl1e el.ectrocle tip to give a comparison voltage for meaSlll'eroent and 
also to enable the eJech·ode resistance to be calculated. 

The duration of action potentials is measured by comparison with tirne­
making pulses obtained from an electroruc c.u·cuit which converts a sine wave 
input into sharp pulses. This is driven from an audio freq11ency oscillator and is 
adjustable to provide ti..rn.rug marks from ~~ sec. to 200 micro-seconds apart. 

A stimulator locked to the time base sweep bas been built to piovicle a 
cQntroJJable stimulus of up to 80 volts in the forro of a Hat-loppe<l pulse whose 
Jengtb. ca11 be varied 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 base sweep is adjw;table from one sweep 
in 10 seconds to one sweep in 1 millisecond. 

In the initial sta~es until the teehnique 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 have 
been well established by otl1er worke~~· 

THE EFFECT OF TEMPERATURE ON THE ELECTROGRAM OF 

ISOLATED TOAD ATRIUM PREPARATIONS 

D. Emslie-Smith. 

Previous work on l1ypotl1ermia has shown· that cooling both man and dog 
to temperatures of about 30°C produces similar nnd consistent changes in the 
ST segment and T wave of t}:l-e electrocardiogtarn. The effect of tempe1·atuxe 
upon the electrogram of the isolated toad atrium was investigated tq detennin~ 
whether the changes seen in man and dog might be interpreted in terms of 
some intrinsic property of cardiac muscle. 



Coo~g .. the...· preparation p1·q()uces little al:eratioo in ~1e ~011tour .. of :the 
polypbasic electrogram but produces ,J?rogress1ve lengthemng m the vanous 
measured intervals~ Over the terripei-attire ·range tolerated by tbe preparntion> 
from about 3Q°C to 9°C, .th~ d uration qf the spread of d~polari.zatior.i. . ~nd the 
dwation of the depolarized· st~te both appear to lengthet\ with cooling in. a 

· n;r.tnner consistent with the Arrhe11ius equation which describes the velocity Qf 
sin1ple chemical reactions as a function of temperature. The rate of repolµ:dz~t iop 
js deprnssed proportionally more than the rate of depolarization. . 

Frequently the .effect of cooling is char,:icterized by au ab1upt change in 
energy of activation at a critical temperahtre ( about 18°C). This. sudden a]ter~­
t1.011 may be au 1.1rtefaat1 bpt the factor v;rbich is responsiblf! appears to e}{ert 
opposite eHects on the two processes, of depolarization and repolarizatio.o. 

The study therefore raises some interesting theoretical problems about 
the nature of the, accession. and regtessiou phases of the atr ial electrogram and 
thefr l'elationship to the excitation process in ciu-clfao muscle. 

VECTOR~LECTROCARDIOGRAPHY** 

T . E. Lowe and J. M. Gardiner.:j: 

The ro11Hne collection of data towards an assessment of the clinical value 
of this tecl1nique is still being can:ied on, and it is proposed to link ·tbe.se nndings 
with data obtained from the spatial n1agnitude electrocardiograpl1 which has 
Leen previously described. 

VIBROCARDIOGRAPHY-STUDY OF CARDIAC VlBRATIONS=i: 

Margaret Down. 

Cooti,n~ing on from the stuay of vibrations in the normal hen.rt the. cardiac 
vibrations in. patients with hypertension or m1traJ stenosis have been recorded. 
The vibrocardiograph, described previously, w~ used. Tracings were taken at 

• tl?.e :i.nitra1, tricuspid, pulmonary and a.ortic areas. In most of the cases of 
mit:ral stenosis studied, a recording medial to the apex beat was also m~de. 
Detailed study of vibmtions in terms of time of onset after the Q deflection of 
the electrocardiogram, duration and qualitative energy content were made

1 
and 

statistical analyses performed. 

Hypertension 

These cases were- seJectcd at the Clinical Research Unit Clinic for hyper~ 
te11s:ive patients. The number of satisfactory tracings was 34; of these 17 were 
male and 17 female patients. '111e age ranged from 34 to 65 years. In all cases 
the systo1ic blood _pressure exceeded 140 mms Hg. and the diastolic blooc\ 
pressure 100 mms Hg. 

Clinical findings were vai·iable. The heart was not necessarily clinically 
enlarged_. At ausculation there was a consistently accentuated second sound 
principa Uy at the aortic area bot also heard well over the entire praecordium. 
All cases exhibited a systolic murmur at the apex "which varied from case to 
case in quality and dlU'ation, being either soft or loud and blowing; or short 
01· long. 

:j:Cnrclio\11lscu1ar Diagnostic Seniic:e, Alfred Hospital. 
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As in the normal cases previously d esc1'ibed ( 1955), there were two Main 
Vjbration Complexes. Within each of these was seen the Principal Vibration, 
tl1e"' Fundamental Vibration, frequently associated with harmou1c vioratior,s in 
higher frequency· channels~ ·and occasionally Chest Waves were distinguished. 
As part" of the Fir.c;t· Vibration Complex, Preliminary Wa,;es occ~u-red at times 
between the p and s deflections of the e lectroqa.:rd.iogram. 

The vibrocardiogram of hypertensives displayed cert~iii . clJar ucteristic 
featu res- .. :. '· . 

·:. ~. 
The Preli01inary ,vaves were more frequently seen and were of greater 

amplitude and intensity tha:n in normals; potb the ~ ain Vibt~tion __ Complexes, 
more particularly the first, were of greater than n01mal amplitude and intensity. 
Aortic tracings were more readily recordable than normal. Harmonics, in higher 
frequency channels, associated with the second :Main Vibration Complex were 
very frequent and occurred a t all ru:eas ·in almost eve1y case . . · .. 

Statistically, when expressed as a peicentage of cycle l~ngth, the time 
ol: onset of vibrations, afte1· the Q deflection of the electrocardiogram of the 
mitral First Vibration Complex in channel 1 ,~, showed a significant difference in 
the means of normals and hype1·tensives ( P <.001). This difference is due to 
the common occurrence of Preliminary Waves'·in the hypertensives. When ex­
press,ed as a percentage of cycle length. the dm-ation of the two main Vibratiou 
Complexes in channel 1 at the mitral areas and tne Rrst Vibration Complex 
( channe] 1 ) at the aortic an d pulmonary areas were all significantly prolonged 
iu cases of hypertension (P <.001) . · 

Mitral Stenosis 

Satisfactory recordings a:mmbered 16, of which 4 were male, and 12 female 
patients. The age ranged from 22 to 57 years. Al] cases were n ormotensive-the 
systolic blood pressure not exceeding 140 mms Hg., nor the diastolic blood. pres­
sure 90 mms Hg. 

Clinically the heart was 11ot necessarily enlarged. In 15 of the 16 cases, the 
first sound at the mitral area was markedly accentuated, and there was a mid­
d.iastolic murmur with or without a presystolic accentuation. The 16th case 
had no diastolic bruits clinica!ly7 hut sho·wed mitral valve calcification at radio­
graphy. 

Although the recordings showed similar vibration comp]exes to the normal 
cases, certain dissimilarities were noted. Although Preliminary Waves were 
present in only 4 of the 16 cases, their qualitative amplitude wa5 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. 

~n 5 of the 16 cru;es, a low amplitude vibration of approximately 100 c.p.s., 
was recorded at the apex and/(,r tricuspid areas. The occurrence varied from 
0.04 to 0.07 seconds after the second Main Vibra tion Complex. The duration 
ranged from 0.02 to 0.03 seconds, and harrponics wen~ demonstrable in higher 
frequency channels in decreasip_g intensity and duration. · 

"'Channel 1 records vibrations with n frequency between 0.5 and 50 c.p.s. 
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In 7 of the 15 cases where there was a mid-diastolic murmur detected 
clinically, there were noted vib1·ations of 30 to 40 c.p.s. following the second 
Main Vibration Complex. The vibrations were variable in dur~tion> either ex:­
tending throu_ghout the interval between the second and first Main Vibration 
Complf;xes, or occupying only a segment of this interval. It is to be noted that 
th~e vibrations which might reasonably be considered to correspond to the 
clinical dfastoJic munnur arc n?t easily recordC;'d on our machine. 

Statistica11y the number of cases of mitra] stenosis Gtudi~d is too small to 
be of any significance, and tests appHed showed no significant difference from 
normal cases in time of onset or duration as petcentage of cycle length. 

ENERGY PRODUCTION IN THE MYCOCARDIUM::• 

W. G. Nayler. 

The modified Warburg type apparatus previously developed to study the 
relationship between the work capacity and metaboHc activity of the isolated 
toad heart bas been used throughout a series of experiment.1; without any further 
modification. 

In brief the preparation used consists of a Sb:aub recycling heart placed 
in the modified Warburg respiratory chamber from which outlets ar~ provided 
for the measurement of the maximum aortic pressm·e, number of drops per beat 
and beats per minute. Changes in oxyge11 uptake and ca1·bon dioxide output were 
observed simultaneously with the above. 

Trus preparatiou has proved to be reliable and stable durjng the initial four­
hour perfusion period and all observations have been made within this time 
interval. 

Action of the Cal'diac Glycosides 
. In a series oE preparations the action of sti·opbunthin-G ( final cone. l xlo-.1 

and lx:10-ll) > digoxin ( final cone. lxl0-0 ) and lauatoside C ( final cone. 2xl0-;;) 
has been observed and measured. These three glycosides displayed a unifo1·m 
pattern of response, 1·0Recting a ma.rke.d increase in efficiency and work capacjty 
of tq_e heart associated with increased oxidathre m etabolism. The glycoside~ 
failed to produce any ~ignific-ant change in the resp:iratory quotient values. 

Thus, with a respiratory quotient value of 0.957 the adc:Htion of strophanthin 
C ( hl(ri ) to the heart prepamtion resulted in 70% increase in efficiency, tbi!'J 
increase being apparent ovet a prolonged time interval. Likewise digoxin and 
.lanatoside C produced a 60% increase in efficiency without any alteration in 
respiratory quotient values. 

It is int'erest:.i.llg to compare this marked and well sustained increased 
efficiency following the administration of the glycosides with the small rmd 
poorly sustained increased efficiency previously noted after the addition of 
adrenaline in a similar series of experiments. Like the caTdiac glycosides, the 
sympathomimetic amines adenaline aud nor-adren~hn both produced a marked 
increase in oxidative metabolism. · 

Throughout this series observations have been n1ade at 25.0 ± 0.05°C, using 
glucose as the soJe exogen•us substrate, 
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Ionic Changes 

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

TI1€se results are particularly interes~g since it is established that 
9-a-Huorohydtocortisol)e enhances the rate of uptake of sodium froin the per­
fusion fluid. 

The inotropfo response recorded following the addition of calcium to· the 
hypodynamjc heart appcru·s 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 ions and 9-a-fluorohydroco11::isone is not due to any changed 
metabolic substrate but rather due to an increased efficiency in energy utilization. 
The increased oxidative. metab olism 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 p erfused in the standard apparatus at 
25.0 ± 0.05°C apd using glucose Ringer Solution displayed marked seasonal 

· variations. 

From October to April values 0.90-0.95 were recorded; in May the average 
value f ell to 0.85. a minimnm of 0.70 being recorded throughout July and 
August. During OctobeT the respiratory quotient value returned to the sum.mer 
level. 

Similarly the rate of glucose utiJization and glycogen content of the 
ventti cle ( estimated by the AntbJone method ) showed comparable seasonal 
changes. Thus the glycogen content and ra te of glucose utilization was minimal 
during the period of nat~1.rnl b1bernati011 . 

During hibernatior:a. an inotropic response was not recorded following the 
addition of st1·ophanthin G ( l xlo-r.) to the preparation. Substrates other than 
glucose~pyruvate, lactate, succinate, p1·opinate~ glyceropbospbate, glycerQl and 
glycine- failed to restore the normal inotropic response in the hibernating heart. 
.Insulin (SU/ litre) and the fotnnnnscular injection of anterior p ituitary exb·act 
( 2-5 days beforn 1.1se) both restored the response of the isolated heart to the 
g]ycoside without restoring tbe respirator y quotient value to the surnmer level. 

These results suggest that some change. in permeability of the cardiac cell 
membrane occurs during hib cl'nation, thereby slowing tne rate of entJy of the 
glycoside .into the cell. Since exogenous substrates other than glucose did not 
restore the inotropic xesponse it seems unlikely that the· lack of a suita ble sub­
strate is involved in the seasonal changed response to the glycoside. 



OPEN INTRACARDIAC SURGERY 

D. R. Stirling, J. M. Collisont a11d D. H atrison.t 

The la.st twelve months or more have seen the exit of hypothermia from 
the ~eld 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 A.me1ican 
School at b1inneapolis under the leadership of Lillehei and Varco have produced 

· the most stimulating work and have applied their .findings to some 200 hwnan 
patients with cardiac defects. 

In keeping with general opinion, we too have forsaken hypothermia and 
tnrned om· attention to by-pass of the heait by mechanical means. · 

.Qur work during the year has covered various fields, namely: the pathology 
of hypothcnnia, the use of various plastics as arterial grafts, the development 
of a means of by-passing the he...,1.rt and lungs for pe1·iods of up to one hour. 

Hypothermia 
Our interest in the pathology of hypothennia developed as a result of 

routine pathologi.cal examination of the hearts taken at post-mortem from 
anima.ls subjected to h ypothermia in 1955. The hearts of many of these animals 
were subjected to de.fibrillation, cardiac massage and intra cardiac 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 how·s. Using special staining metl1ods, the histology of the myo­
canlimn of all hearts was jnvestig:ated in sections from upper and lower regions 
of both ventl'ides and · the septum. Two changes were consistently recorded. 
A loss of sh·iation of isolated twigs, or small foci, of muscle fibres was seen in 
all hypothermic hearts. The other cl1ange was a bizarre pattern of intensely 
stajning transv~rse bands interrupting the normal fibre sbucture. This was 
commonly an extensive sub-endocardial or sub-epicardial strip. These barn.ls 
were hyaline and frequently had a fa.rger diameter than the adjacent normal 
fibre. The length of the band vt-trie<l from just larger than sb.iation size, to 
several times the fibre diameter. 

These two changes appear to be seen more frequently in the animals sub­
jected to de£brillation and massage than in the contJ·ol animals with pure 
hypotl1ermia to terminus. 

Our results partly con.fhm the wo1tb of Samuli Saraja in Stockholm. who 
described hyaline necrotic muscle :fibres with frequent instances of moderate 
cellular reaction. Little evidence of cellular infiltration has been recorded 
throughout our investigations. No other 1·eports. of the disruption of fibres by 
hyaline bands have been found. 

The significance of the changes seem will be clif6cult to assess until a series 
of hearts from normal dogs have been investigated with similar procedure as 
the hypothermia hearts. There is evidence that these changes d escribed are not 
peculiar to h ypothermia, but have been seen occasionally in hearts from cross­
circulation experiment animals. 

tDepartment of Anaesthesia. 
:l:Department of Pathology, Alfred Hospitru. 

24 



Arterial Grafting 

In the second field , under general a naesthesi~ a port~ou of tbe abd~minal 
aorta below the origin of the repal vesse1s was resected and was r.eplaced by 
IvaloP, which has some degree of elasticity. · 

During these experiments notice was taken of graft thickness, the need for 
repair in such graft~, the use of gel foam around the grafts to prevent oozing 
and the relation of these various factors to l?atency of the vessel post-operatively 
and to pathological chai1ges. 

Animals on which this p1·ocedure was carried out were sacri:nced at various 
intervals and the grafts examined rnaci:oscopically and m1croscopically . . 

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

. The majority of the grafts were patent clinically post-operatively a1id 
thrombosis was seen at post-mortem only once · in seven specimens. 

Ccm:f)ct thickness for the grafts was difficult to obta!n for too thick a graft 
w~s hard to. manage surgically, and too thin a graft tended to leak blood, after 
reponstitqtjon of the circulation. 

Microscopic examination showed that a new i.ntiina was fo1med in the g1·aft 
n-ud this was separated from the 1a yer of I valon py a thin ( in some cases thicker ) 
layer of organised blood clot which was only loosely attached to the Ivalon 
itseJf. Tissue reaction to Ivalon was not marked. 

The above 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 tr.aversed by the workers 
in Minneapolfa, U.S.A., who have been so successful. 

The. problem in open heart Sllrgery is to provide an adequate time ( up to 
one hour in some cases -) and acleqnate expos1ue of a dry heart in which to c~ny 
out repair of defects. 

The best means of obtaining these requfrements is to occlude the heart from 
the circulation and to provide a mechanical pomp 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 hea1t and lungs of another animal, i.e., cross 
circulation; secondly, by having a reservoir of artedalized or oxygenated blood 
and p umping 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; thu.:dly, the use of an 
oxygenator as the lungs, and a pump as the beart, to remove blood from the 
body and return i t again: 

Cross circulation was found to . be mnch more :,atisfactory than hypo­
thermia, but this was passed over in favour of usjn.g a pump oxygenator because 
of difficulties on moral and ethical grounds when deaung with patients. 
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The oxygeoator tve <ire using is simply made of plastic tubing and disposabk 
after use. It is a copy of the one designed by the Minneapolis grnup. Venous 
blood is taken from the patient and the fine bubbles of oxygen are mixed with the 
blood in a long vertical plastic tube. The blobd then £asses into a defoaming 
chamber where by means of an antifoam silicone the bubbles are b1·oken and 
excess oxygen and carbon dioxide are allowed to escape. The blood then passes 
into a heli.'C tube which acts as a reservoir of blood and a place where further 
oxygen and carbon dioxide may escape. Arterialized blood is then pumped from 
this helix tubing and returned to 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 Sigrnamotor pumps from the U.S.A. 
that we have been able to make much progress towards our ultimate goal. We 
have accumu]ated, however, valt1able information about haemolysis and the 
effect of the apparatus on red aod white blood cells, platelets, etc. We have 
studied pH changes and serom 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 basic factors. 

Our year's work b as been very satisfactory because now we can exclude 
tlie heart for fifteen minutes from the circulation and we have had a series of 
surviving animals after this p rocedure. This places the field of human surgery 
within ow· grasp. 

ABNORMAL SERUM PROTEINS 

· C. C. Curtain. 

The previous work on abnormal serum proteins is being contiuuetl. by the 
application of the immunochemicnl techniques of Coons et al. to the investiga­
tion of the paraproteios of multiple myeloma. T his technique involves the pre­
paration of rabbjt antibodies to the paraproteins, conjugating the antibodies 
with a fluo1·escent lahel , applying tl1e conjugate to sectious and smec·u:s of tissues 
from myeloma patients a-µd observfog the dfaposition of the label under the 
Huorescence microscope. There are severa1 se1ious dif:ficulties in the application 
of thic; teclmique. The first is the tendencv of the conjugates to stain non­
specifically. This cannot be eliminated in human bone marrow by absorption- of 
the conjLtgate with mt liver or o ther animal organ povv·der as suggested by 
Coons. It has been found, however, that non-specificity can be minimised by 
rigorous purification of the antibodies followed by absoiption with humttn spleen 
l)Owder after la.belling. A second difBcnlty 21rises from uncertail)ty regarding 
the autigenic structure and "uniqncmess" of the paraproteins. An exti·eme view 
fa represented by those who claim that they contain 119 antigenic det enninants 
other than those normally present in the plnsma protejns-which would condemn 
to failure any attempt to demonsh·ate the presence of myeloma protein in tissues 
by .an immunochemical technique. On H1e other hand there is much in the 
literature to suggest that m any cases of myelo111a do produce proteins wh icb 
are antigenically distinct from any found in the serum of normal individuals. 



Consequent to this controversy, it has been nece.ssary to start a collateral investi­
g11tion into the antigenic relationships between the proteins .o~tained .from the 
cases of myeloma under study and various fractiol)S of human sennn. The estab­
lished techniques of supernatant analysis and double diffusion in agar are being 
used. To supplement these an attempt is being made to e~loit the phenomenon 
of immunological tolerance in rabbits. It ·has been shown by ·a .. number of 
workers that exposure of the rabbit to a particular antigen from birth result'i 
in an inability to produce antibody to this antigen, although, usually the animal 
will react nonnally 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 1s possible to obtain 
highly specific antibodies to a number of myeloma semm proteins and to ~ 
few Bence-Jones proteins. Limited microscopic srudies with the fluorescent con­
jugates of these suggest that the serurp 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 woxk 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 progeI1y of each sti·aiu were then tested by giving a given dose 
of an extract to those animals which fulnIJed the requirements regarding age 
and wejght. The mice of the strain which showed tl1e least variation were then 
~elected for further breeding. By this_ means a highly inbred sh"ain has been 
developed, and it appears to have diminished the degree of variation. 

Using a standard preparation of pituitary gonadottophin3 it was shown that 
the response of the mice used in the assays) in this ~aboratory\ was the same for 
a given dose as that described in the literature. 

F tnther tests using Lhi.s standard powder demonstrat·ed that with a small 
increase in the dose, there· was a marked increas~ in the response, which is an 
important property of the assay method. 

· Further experiments. were peiformed to deternline the efficiency of the 
P1ethod of extraction~ by re-extracting known amounts of the standard powder 
and esti,nating the percentage rec;overy. . -

The results of these latter· experiments were extremely disappointing and 
1·eference· to the literature indicates that similar prob'lems have been experienced 
by others in this field. · ·· 
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STUDIES ON MYCOBACTERIA 

MYCOBACTERIUM BALNEI 

J. C. T olhutst. 

Myco11acterium balnei was first described in 1951 by Norden and Linell.t 
It produces granulomatous lesions of the skin in man. It resembles M ycobac­
teriwn ulce-rans, 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 
scrotum and in the. skin and subcutaneous tissues of the limbs and tails of mice. 
Both organisms grow on the egg yolk media used for the cultivation of the 
tube1·cle bacillus when the temperature of incubation is 30°C, but not when it 
is 37°C. 

It is weH known that some bacteria are susceptible to the toxic effects of 
rninute amou.1ts of unsaturated fatty acids, such as oleic acid, which arc con­
tained in various media, and that these effects can be ueutt·alized by the addition 
of bovine serum albumin or of activated charcoal. 

Experiments with M ycobacteriu;m balnei have shown that this organism is 
more susceptible to the action of oleic acid at 37°C than nt 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 a.re enabled 
to grow at 37°C. 

These observations are in line with om· knowledge of the enh ancing effect 
of temperature on the action of soaps on bacte1ia. They do not explain the 
apparent preference 9f Mycobact.erium balnei for growth in Iow~temperature 
sites in the tissues~ but ure important because of their general implications. Thus 
culttrral methods of diagnosis sometimes fail, as for example, in some cases of 
su bacute bacterial endocarditis and in brucellosis, when the size of the inoculum 
available may pe small. It is suggested that jncubation at temperatures below 
37°C and attempts to neutralize the toxic effects of fatty acids in media should 
be co_nsidered in any infection where clifficulty in cultivating bacteria is experi­
enced. 

MYCOBACTERIUM ULCERANS 

1. Laboratory diagnosis of infectio11 

J. C. Tolhurst and G. Buckle. 

A child from B.airnsdale w~s recently admitted to hospital suffering from an 
ulcer of the leg caused by M ycobacterium ulcerans. The ulcer was about the 
size of a shilling and> although induration was present, thel'e was no indkatfoo 
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 Eive months. The 
great importance of early diagnosis was thus made evident and avaflable methods 
were compared. 

tSee Linell, F. and Norden, A., Mycobacteriunt balnei an<l Acta Tubero. Scand., Suppl. 33, 
1954. . 
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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 
bacilli 

( 2) After treatment to dP..stroy contaminants, culture on egg yolk media 
incubated at 30-33°C yields charact eristic growth i.n from 6 to 8 weeks. Growth 
fails at 37°C and so excludes foe tubercle bacillus. 

( 3) Inoculation of the foot pad of Lbe mouse produces progressive swelling 
and ulceration (Fenne1·). This may commence within a. week or two if the 
jnoculum is large or may be delayed for 3 or 4 months if the inoc11lum is small·. 
Since certain other acid-fast bacilli produce swelling of the foot, cn]ture 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 sati!>faclory melhod of prov:ing 
the diagnosis is by direct culture of material from the human ulcer. 

2. Epidemiology 

J. C. Tolhurst, N. A. M. Wellington.:j: and G. Buckle.t 

Studies on the epidemiology of infections with ~Iycobacterium ulcerans 
have been continued. Since this infection was first described in 1948 from 
Baimsdal~ and CoJac in Victoria, other cases have occurred in Bairnsdale. Yal­
lourn, Sydney, and a]so in the Belgian Congo and in Mexico. 

Tl1irty-one opossums i.n the fi;:iirn$da1e district were examined but no 
lesions were found. 

A mouse trapped a t Springvale showed skin lesions caused by an acid-fast 
bacillus not M ycobacte,riu:m u.lcerarzs. 

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 cu]h1res of Mycobacterium ulcerans. 
The animals became sensitised to tuberculin. They developed minor skin and 
subcutaneous lesions which regre-.ssed. 

STUDIES ON CHEMOTHERAPY 

J. C. Tolhurst and G. Buckle. 

Studies a.re in progress on the management of penici])in-resistant staphylo­
coccal infections occurring in man and experimentally produced in animals. 

tPathology D epartment, Alfred Hospital. 
:!:De1>artme11l of Agricullure, .Victorin. 
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"CONTROL OF BODY FLUID VOLUME', . . . . . . . . . . . . . . T. E. Lowe 
Postgraduate Lectures, Middlesex Hospital, 'London, and Central Middle­
sex Hospital, London. 

"CONTROL OF BODY FLUID VOLU~1E" . . . . . . . . . . . . . . T. E. Lowe 
Postgraduate Lecture, Auckland, N .z. 

"PHYSIOLOGY AND PATHOLOGY OF BLOOD COAGULATION," P. Fantl 
Royal Australasian College of Physicians, Melbourne. 

"LECTURES ON BLOOD COAGULATION" . . . . . . . . 
Universities of Detroit and Chapel Hill, U.S.A. 

''P ARAHAEMOPHILIA ( HYPO-PROACCELERINEMIA )" 
International Haemophilia Symposium, New York 

P. Fantl 

P. Fantl 

"COAGULATION INHIBITORS IN THE BLOOD OF PATIENTS WITH 
THE HAEMOPHILIC SYNDR01!JE" . . . . . . . . . . . . . . . . P .. Fantl 
International Congress of Hematology, Boston. 

"RAYNAUD'S PHENOMENON Ai'\J"D SCLERODERMA'~ . . . . A. J. Barnett 
Royal Aush·alasian College of Physicians, Melbourne. 

"USE OF GANGLIONIC BLOCKING AGENTS IN THE TREATMENT OF 
HYPERTENSION: A LONG TERM STUDY" . ........ . A. J. Bax.nett 
Alfred Hospital Clinical Society. 

"A METHOD FOR THE STUDY OF CARDIAC METABOLISM," Vv. G. Nayler 
Victorian Society for Pathology anu ~xpe1irnental Medicine. 

"SEASONAL VARIATIONS IN CARBOHYDRATE METABOLISM AND 
DRUG SENSITIVlTY IN THE ISOLATED HEART" . . . . W. G. Nay1er 
Royal Australian Chemical Institute. 

"THE CLINICAL SIGNIFICANCE OF VARIATIONS IN THE PHYSICAL 
CHEMISTRY OF PLASMA PROTEINS'~ . . . . . . . . . . . . C. C. Curtain 
Royal Australian Chemical Instirute. 

"THE SIGNIFICANCE OF CHANGES IN THE PLASMA PROTEINS" . .. 
C.C.Curtain 

Alfred Hospital Clinical Society. 

~THE GENETICS OF SOME HAEMORRHAGIC DISEASES" . . R. J. Sawers 
Royal Australasian College of Physicians, Melbourne. 

··THE GENETIC BACKGROUND OF HAEMORRHAGIC DISEASES" . . . . 
R. J. Sawers 

Allred HospUal CiinicaJ Society. 

32 



... VlBROCARDIOGRAPHY' . . . . . . . . . . . . . . . . . . . . . . Margaret Down 
Victorian Society for Pathology and Experimental Medicine. · 

"THE ROLE OF THE HOSPITAL ADMINISTRATOR IN THE PREVEN­
TION OF HOSPITAL INFECTION'' . . . . . . . . . . . . . . J. C . Tolhurst 
School in Hospital Admi.rustration) University of Melbourne. 

"GROWTH STUDIES ON MYCOBACTERIUM BALNEI" . . J. C. Tolhurst 
Victorian Society of Pathology and Experimental Medicine. 

MONOGRAPH SE.RIES 

No. 1. "PRACTICAL ANAESTHESIA." 
1932. ( A/sian Med. Pub.) 

No. 2. "SPREAD OF TUMOURS IN THE HUMAN BODY" . . . . R. A. WiUis 
1934. (Churchill. ) 

No. 3. "BLOOD CULTURES AND THEIR SIGNIFICANCE," Hildred M. Butler 
1937. (Churchill.) 

No. 4. "HUMAN TORULOSis·· .. . .... . . ..... L.B. Cox .& J. Tolhurst 
1946. ( M .. U .P.) 

No. 5 ... THE PRACTICAL SIGNIFICANCE OF :MODERN CARDIOLOGICAL 
JNVESTIGATIONS'' . . . . . . . . . . T. E. Lowe, H. B. Kay & H. A. Luke 

1951. (M.U.P.) 

No. 6. "PERIPHERAL VASCULAR DISEASE" . . A. J. Barnett & J. R. E . Fraser 
1955. (M.U.P.) 

No. 7. "CHEMOTHERAPY WITH ANTIBIOTICS AND ALLIED DRUGS" . . 
Jean C. Tolhurst, C. Buckle & S. W. Williams 

1955. ( N .H. and M.R.C. ) 
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THE THOMAS BAKER; ALICE BAKER AND ELEANOR SHAW MEDJCAL RESEARCH INSTITUTE 

Balan,ce Sheet as at 31st Deceinber, 1956 

Clrrrent Liabilities-

. .. LIABILITIES. . . . . . \ -·- ASSETS. 

Sunchy Creditors . . . . . . . . . . . . . . . . . . . . . . 
Endowment Fund ( per contra) . . . . . . . . . . . . 
Capital Grants and Gifts ( per contra) . . . . . . . . . . 
Life Insurance Medical Research Fund of A11stra1ia and New 

Zealand Reserve ( per contra ) .. 
Accumulated Revenue . . . . . . . . 

£3,876 6 5 
8,500 0 0 
1,399 11 9 

1,874 4 4 
2,775 10 4 

£18,42.5 12 10 

Current Assets-
Cash at Bank . . . . . . . . . . . . . . . . . . . . 
Sundry Debtors . . . . . . . . . . . . . . 

Endowment Investments ( per contra)­
Inscribed Stock-

Gra.in EJevators Board-
£2,500 43'% due 1/5/ 1964 . . . . . . 

Commouwealtl1 Government-
£5000 3~% due 15/ 10/ 1960 . . . . . . 

£500 3}s% due 15110/1963 . . . . . . 
Bonds-

Co1nmonwealth Treasury­
£500 3~% due 15/9/1961 

Restricted Funds, represented by Cash at Ba11k­
Capital Grants and Gifts ( per contra) . . . . 
·Research Grant from the Life Insurance Medi­

cal Research Fund of Australia and New 
Zealamd ( per contra ) . . . . . . . . 

Fixed Assets-
Furniture and F ixtures . . . . . . . . . . . . . . 

£219 15 1 

4,332 l 2 £4,551 18 9 

2,500 0 0 

5.000 0 0 
500 0 O 

500 0 O 
8,500 0 0 

1,399 11 9 

1,874 4 4 
3,273 16 1 

. .... . . .. 2,100 0 0 
NOTE : In addition to receiving interest from the Investments as shown 

on the Balance Sheet, the Institute receives the income from 
3~% Commonwealth Government Inscribed Stock face value of 
£17,000, which is :inscribed in the name of the Trustees of the 
Estate of the late Thomas .Baker for the benefit of the Institute. 

£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 explanations we have required~ In o·ur opinion 
the Balance Sheet pl'esents a t rue and fair view of the state of the affairs of the 
Institute at 31st December, 1956, according to the b est of our information and the 
e~-pla.nations giv~ to us and as · shown by the books of the lnstitute. . 

FLACK & F~ACK, 
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THE THOMAS BAKER, ALICE BAKER AND BLEANOR SHAW MEDICAL RESEARCH INSTITUTE 

Revenue Account for the Year Ende~ 3 bt December, 19,6 
____ ... _ ··-· .. -··-·--· . ·---- ··---- -·-···· .. --···--- - --· --------·- ···· ... ··- -·-·-····--·· .. ---, .. -----·-·-I'••-····--- .. ,,-----····- ..... , ... -.. --.. 

EXPENDITURE. 
Drugs, Chemicals, Provisions, etc. . . 
Fuel and Lighting . . . . . . . . . . . . . . . . 
Instruments and Glassware . . . . . . . . . . . . . . 
Insurance . ... . ... . ..... . .... . 
Library · Maintenance . . . . . . . . . . . . 
P rinting and Stationery . . . . . . . . . . . . 
Repairs and Renewals . . . . . . . . . . . . 
Salaries and Wages . . . . . . . . . . . . . . . . . 
Telephone .. . .. ........ . ..... . .. . .. . 
Sundries . . .. . .. . ... . . .. . . .• . . .. . .... 
Travelling Expenses . . . . . . . . . . . . . . . . . . . . 

£930 19 5 
360 9 1 

1,060 6 0 
375 9 7 
722 17 1 
187 2 4 
846 8 7 

14,818 7 9 
119 9 9 
531 4 4 

. 2,797 0 9 

£22,249 15 2 

INCOME. 
Donations--

Thomas Baker (Kodak) , Alice Baker and 
Eleanor Shaw Benefactions . . . . . . . £15,732 1 2 

Mr. Edgar Rouse . . . . . . . . . . . . . 100 0 0 
Marian and E. H. Flack Trust . . . . . . . . 400 0 0 
Sir William Angliss . . . . . . . . . . 100 0 0 
George F. Little Tl'ust . . . . . . . . . . . . . . 148 3 6 
"Strathcona" Baptist Girls' Gntlnn1a,: School . . 1 l O 

£16,481 5 8 
Appropriation of Grant- Life Assurance 

Medical Research Ftmd of Australia and 
New Zealand . . . . . . . . . . . . . . . . 1,970 15 5 

Government Grant-
N ational Health and. Medical Research Council 

Interest from Investments--
Held by the Trustees of the EstHte of the late 

Thomas Baker-
Commonwealth Covermnent Inscribed Stock 

Endowed to the Institute--
Commonwealth Government Inscribed Stock 
Australian Consolidated Treasury Bonds . . 
Grail1 Elevators Board Inscribed Stock .. 

Sundry Sales . . . . . . . . . . 

551 10 0 

178 2 6 
16 5 0 

103 2 6 

18,452 1 1 

2,681 13 7 

849 0 0 
267 0 6 

£2.2,2.49 15 2 
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