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MEDICAL RESEARCH COUNCIL OF ffiELAND 

The Chairman and Members of the Medical Research Council have 
pleasure in presenting their report for the year 1973. 

MEMBERSHIP OF THE COUNCIL 

Professor E. O'Malley's term of office a.s Chairman, nominated 
by the Minister for Health, expired in January 1973 and the Minister 
nominated Professor D. K. O'Donovan a.s Chairman for the four year 
period from J anuary 25, 1973. At its January mooting, the Council 
welcomed tho o.ppointment of Professor O'Donovan and paid tribute to 
Professor O'Mnlloy for his distinguished service during his eight years 
of office. 

Professor D. J. O'Sullivan was nominated to the Council by the 
National University of Ireland to fill the vacancy created by Professor 
O'Donovan's appointment to Chairman. Professor C. F. McCa.rthy was 
renominated by University College, Galway. 

FINANCES 

The research funds made available to the Council during 1973 were 
as follows:-

TRE MINISTER J!'OR HEALTH 

For general research 
£ 

203,000 
For research on cancer, under the direction of 

Prof. R. A. Q. O'Meara., St. Luke's Hospital, 
Dublin 

husn ToBAcco MANuFACTURERS ADVISORY CoMMITTEE 
For research on cancer under the direction of 

Prof. R. A. Q. O'Meara. 

GRANTS noM V . .uuous SouRCES 

3,000 

For research on the chemotherapy of cancer 
and tuberculosis under the direction of 
Dr. V. C. Barry, M.R.C. Laboratories: 

Irish Cancer Society 7,815 
Messrs. May & Baker Ltd. 2,312 
National Science Council ...... 1,018 
Arthur Guinness Son & Co. Ltd. 1,000 
Dr. V. C. Ba.rry 709 

TOTAL ...... 
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£ 

206,000 

3,262 

12,854 

£222,116 



The manner in which these funds were utilised during the year was 
as follows: 

FRoM THE MmrsTER's Amro..u. GRANT 

General Research 
Fellowships-wholetime ...... 
Fellowships-part-time 
Training Grants ..... . 
Student Grants 
Grants-in-aid 
Chemotherapy of tuberculosis and cancer 

FRoM THE MmrsTER's SPECIAL GRANTS 

Cancer Research project in St. Luke's Hospital 
under Prof. R. A. Q. O'Meara 

FROM OTHER SPECIAL GRANTS 

Cancer Research under the direction of Prof. 

£ 
21,315 
6,911 

987 
2,023 

62,390 
71 ,646 

R. A. Q. O'Meara 7,182 
Chemotherapy of tuberculosis and cancer under 

the direction of Dr. V. C. Barry 12,854 

ADMINISTRATION 

(7.1% of total) 

TOTAL 

£ 

165,272 

3,000 

20,036 

14,474 

£202,782 

At the end of 1972 the financos of the Medical Resea.rch Council were 
in a serious condition. This fact was the subject of comment in the last 
annual report and the gravity of the situation was emphasised when it 
was not found possible to award any new research fellowships at the 
May meeting. Fortunately, while the 1972 report was in the press the 
l\IIinister increa.sed the annual grant, which in 1972 had stood at 
£153,199, to £200,000 for 1973. l!urther increases will be made in 1974, 
1975 and 1976. The amounts of these were not specified but the Minister 
indicated that they will not be large, probably not more than £10,000 
in any one year. Additional sums will also be ma<le available to match 
national rounds occasioned by the rising cost of living. The Council 
wishes to express its thanks to the Minister for hls action in awarding 
these increases in its grant. The Minister asked the Council to let him 
have its views on the amounts of the proposed annual increases in its 
grant and at the end of the year consideration of this matter was nearing 
completion. 
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Since it was established in 1937 the general funds of the Council, 
apart from the amount allocated to the Medical Research Council 
Laboratories, have gone almost entirely to the support of research in or 
associated with departments in medical schools and teaching hospitals. 
The reasons for this have been stated before. The most important wa~ 
the fact that only in such departments did the essential background 
support for research exist at that time. Some saving was also effected 
in that research workers could frequently use equipment available in 
the departments. Conversely, departments benefited in that equipment 
purchased for research could be used by departmental staff when not 
needed by the research workers. 

At first the greater part of the support given in this way went to the 
pre-clinical departments. During the last two decades the availability 
of objective methods for investigating disease and of personnel trained 
in the use of these methods enabled the Council to increase substantially 
its support for research on clinicaL problems. This has had an important 
influence on the development of modern clinical departments in Irish 
medical schools. 

The procedure used by the Council in making grants for specific 
research projects has remained essentially the same as in previous years. 
Requests are received for support for research on specified projects. 
The support may be requested in the form of wholetime or part-time 
fellowships for the applicants, or for funds to enable them to employ 
research assistants or technicians or to buy apparatus or materials. The 
requests are reviewed by special committees appoiuted by the Council 
who report on their merits. Applicants for new grants are interviewed. 
The applications and the reports of the Committees are then considered 
by the Council and those accepted as meritorious are awarded grants 
up to the limit of the funds available. The process is repeated twice 
each year, decisions being reached at the May and November meetings 
and work commencing at the beginning of the following July and 
January. 

The Council has, in the past, been pressed by financial stringency to 
fulfil the minimum requirements of the medical schools and teaching 
hospitals, and has, therefore, been restricted in the initiation of new 
lines of research. The Council has denied itself the opportuity of pro
moting new projects and it feels that it must continue to do so while 
funds which the Education Authorities allow medical school departments 
for research are still inadequate. 

The Council is convinced that it should adopt a more positive and 
constructive role towards medical research in Ireland. It is the only 
body in the country with this responsibility as far as the basic medical 
sciences and the clinical fields are concerned. Any national programme 
of medical research which does not allow for the initiation of new projects 
cannot be considered effective. Two types of development could provide 
opportunities for such a new departure, the promotion of research units 
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responsible to the Council but working in association with medical 
school departments and the setting up of a research centre or institute 
under the control of the Council for the achievement of limited objectives 
which can be altered from time to time. 

A research unit would have established research workers with appro
priate research staff. The total cost of such units would vo.ry with their 
numbers and complexity but it is considered that they would cost not 
loss than £120,000 per annum. The establishment of an independent 
research institute would involve initial heavy capital outlay. Depending 
on the type and extent of its work, the minimum annual requirements 
would not be less than £100,000 per annum. The participation of 
dedicated career scientists in the employ of the Council will bo of great 
importance in the accomplishment of these developments. 

Even this advance need not, of course, be attempted all at once. 
The establishment of an independent institute could not be completed 
for some years. The whole, however, should be considered now as a plan 
for a national programme of medical research in the futuro. If both types 
of new development were in operation the annual budget of the Council 
would be in the region of £500,000 per annum. At this figure Ireland's 
expenditure on medical research in relation to her G.N.P. would be about 
ninth of the fourteen European countries listed in the 1972 report, 
instead of eleventh, as at present-not a very extravagant degree of 
improvement. 

EUROPEAN MEDICAL RESEABOR 
The Council continues to co-operate with medical research bodies in 

other European countries. The European Medical Research Council 
Group, representing medical research councils in Belgium, Denmark, 
France, Germany (Federal Republic), Ireland, Italy, Netherlands, 
Norway, Sweden, U.K. with observers from the W.H.O. and the U.S. 
National Institutes of Health, held an "extra-mural" meeting at the 
National Institutes of Health, Bethesda, Maryland, at the invitation 
of the Director, Dr. Robcrt Marston, in April and its fourth ordinary 
meeting in Dublin in October. The Council was host at this latter 
occasion. The delegates wore received by the President and subsequentU: 
Mr. Brendan Corish, Ta.naisto and Minister for Health, provided hospitality 
in I vea.gh House. Many areas of co-operation were discussed at the 
meeting and a report was received from the Toxicology Committee 
Chairman, Professor Gustafsson (Sweden). This Commitliee on which 
the Irish members were Professor C. W. M. Wilson, Pharmacology 
Department, Trinity College, Dublin and Dr. Alieno Seott, Director, 
National Drugs Advisory Board had met in Lyon to discuss areas of 
toxicological research in member countries with a view to planning 
collaborative projects. 

The 1972 report contained reference to a meeting that was being 
arranged jointly by tho Wellcome Trust and the Ciba Foundation of 
persons concerned with medical research in various European countries. 
The meeting wa& held at the Ciba Foundation in London in March 1973 

10 



and was attended by Professor Jessop. Twenty-two countries were 
represented and a. full discussion took place on arrangements in these 
countries for organising and financing medical research. The influence 
of various systems of medical education and health care on medical 
research was noted. The proceedings of this meeting were published by 
the Ciba Foundation towa.1·ds the end of the year a.nd will form a. 
valuable source of information on medical research problems in Europe. 

E.E.C. GROUPS 

EUROPEAN SODNCE FouNDATION 

In September a. meeting wa.s held in Paris to discuss the formation 
of a. European Science Foundation. Twelve countries were represented. 
When the Council was asked in the summer for its views on this proposal 
it indicated its support and expressed the hope that medical science, 
including not only the usual basic science subjects but also clinical 
science and epidemiology would be brought into the discussions. The 
Council was represented at the meeting by Professor Jessop and the 
other Irish representatives wore Dr. T. Walsh, Royal Irish Academy 
and Professor Colm 0 hEocha, National Science Council. The meeting 
decided that a European Science Foundation should be established and 
appointed a. steering committee to advise on the procedure to give 
efl'ect to this decision. 

EURATOM BIOLOGY-HEALTH PROTECTION PROGRAMME 

The programme currently operates directly under the Commission 
of the European Communities. Research contracts are allocated by the 
Commission, following final decision by the Council of Ministers on the 
Commission's recommendations regarding the proposals for such con
tracts which a.re made by organisation within E.E.C. member countries. 
In submitting its recommendations to the Council the Commission 
itself receives advice from an Advisory Committee on Programme 
Management, (SCPM), which is composed of delegates appointed by 
participating governments. The Irish delegates are Professor J . W. 
Harma.n, representing the MRC, Dr. L. B. O'Moore, Associate Director 
of An Fora.s Taluntais a.nd Dr. A. W. Moore, from the N.S.C. They 
have attended two meetings concerning the 1971-1975 programme and 
provided liaison between the interested Irish Organisations and the 
Commission. 

P.R.E.S.T. 

With the establishment of the European Economic Community, 
the Commission established a committee on medium term economic 
policy and through a sub-committee (P.R.E.S.T.) a. committee on medical 
research and public health was established by the community. With the 
entry of Ireland into the Economic Communit.y, Irish representation 
was invited to this committee. Initially, this representation was from the 
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Department of Health and later o. representative of the .Medical Research 
Council, Professor C. F . 1\IcCarthy, attended these meetings in Brussels. 
The purpose of the committee is to propose projects which are worthy 
of execution at a mult i-national level to improve the dissemination of 
knowledge between medical scientists. To date, projects on certain 
aspects of deafness and the psychological aspects of road traffic accidents 
have been selected for further study. The involvement of Ireland in 
multi-national research projects may involve a.dditiono.l burden on the 
scanty ftmds of the Medical Research Council. 

OTHER MATTERS 

Po.~t Doctoral Fellowships. The Council was gratified to learn that 
one of its nominees, Dr. T. 1!'. Warner, had been awarded a Postdoctoral 
Research .Fellowship nudcr the U.S. Public Service scheme for the year 
1972/1973. In addition, extensions of twelve months in each case were 
given to Dr. T. J. McKenna and Dr. M. A. MacGcarailt who had been 
awarded fcllow11hips under tho 1971/1972 scheme. This indication of the 
high standard of the work of the persons concerned is encouraging. 

Excerpla Medica. The Council has always considered that its holding 
of this publication, the only complete one in the country, has not been 
sufficiently publicised and certainly has not been o.vailed of to any great 
extent. .A1:1 tllis may be partly due to its location, and also to avoid 
unnecessary duplication, the Council arranged to transfer its complete 
stock of this valuable reference publication to the library in University 
College, Dublin which has arranged to continue subscription to all 
sections. Consequently, from J anuo.ry 1974, a oompleto set of Exccrpta 
Medica will be available for reference at that library. 

Retirement of Professor J essop. Since this armual report was compiled 
the Honorary Secretary to the Council, Professor W. J. E. J essop, has 
retired from tho Council. The occasion is of considerable moment o.s it 
rcprc:;cnts the departure from the Council of its sole serving Founder 
Member, nnd its Honorary Secretary for the past twenty-two years. 
The Council accepts regretfully the loss of a. member who devoted himself 
to its activity and growth for nearly four decades with great zeo.l and 
practical wisdom. 

AWARDS 

The following awards were made during the year: 

GRA YES LECTURE 

(Awarded in collaboration with tho Royal Academy of Medicine in Ireland) 

P ROFESSOR. D. a. WIDra, MD., FRCPI. "The Nutritional Anaemias: 
with Special Reference to Folate Deficiency". 
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FELLOWSHIPS (WnOLETIME) 

MRs. 111. D. O'Do~~'"ELL, i\!Sc., Department of Medicine, University 
College, Dublin under the direction of ?tlr. K. F . .McGeeney. 

Dn . G. Bnow, BCh., ?tffi., BAO., BA., Sir Patrlck Dun's Hospital, 
Dublin under the direction of Professor W. G. Fegan. 

FELLOWSHII'S (PAl~T-TIME) 

Mn. D. J. BouOIIIER-HAYES, MB., FRCS., FRCS!, Department of 
Surgery, University College, Dublin and St. Vincent's Hospital, 
Dublin under the direction of Professor P. l•'itzGerald. 

Dn. I. M. Gn.A.n..w, MB., BCh., BAO., BA., St. Vincent's Hospital, 
Dublin under the direction of Dr. R. Mulcaby. 

TnAINING GRANTS 

Miss CARMEL SPELULL--;, BSc., Department of Bioch('mistry, University 
College, Galway under the direction of Professor E. O'Dwycr. 

RESEARCH AssiSTA.~T GnANTS 

Miss CATHERINE BARRETT, BSc. (H.), Metabolic Unit, St. Vincent's 
Hospital, Dublin under the direction of Professor F. P. Muldowncy. 

Mn. P. BROWN, BSc. (H.), Department of Clinical Medicine, Meath 
Hospital, Dublin under the direction of Professor P. B. B. Gatenby. 

Miss ANN CORBOY, BSc., Metabolic Unit, St. Vincent's Hospital, Dublin 
under the direction of Professor lt'. P. Muldowney. 

Miss ANNE DENKERY, BA(l\fod .), Department of Clinical Medicine, Meath 
Hospital, Dublin under 1 he direction of Dr. M. J. Cullen. 

Miss llrLDA GonaY, BSc. (H.), Cancer Research Unit, St. Luke's Hospital, 
Dublin under the direction of Professor R. A. Q. O'~l<.:ar·a. 

Miss MARGARET McELLIN, BSc., Department of Biochemistry, University 
College, Dublin under the direction of Dr. M. E. Beary. 

Mn. ,T. MlTCHELL, MSc., Department of Physioloi!J, University College, 
Dublin under the direction of Professor M. }r. 1\rurnaghan. 

MR. C. O'NEILL, BSc., Depa,rtment of Physiology, University College, 
Dublin under the direction of Professor M. I<'. J\furnaghan. 
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MRs. EILEEN RoONEY, MSo., Department of Physiology, University 
College, Galway under the direction of Professor D. J. O'Donova.n. 

MB. C. QumN, BSo., Mater Misericordia~ Hospital, Dublin under the 
direction of Dr. L. K. T. Lam. 

GRANTS-IN-Am 

MR. D. J. BouOHIEB-HAYES, Department of Surgery, University College, 
Dublin and St. Vincent's Hospital, Dublin-equipment and expenses. 

DB. G. BBow, Sir Patrick Dun's Hospital, Dublin-expenses. 

MR. J. T. CAHJLL, Department of Surgery, University College, Dublin
expenses. 

DB. N. CLA.BKE, Department of Pathology, University College, Dublin
technical assistance and expenses. 

DB. M. J. CULLEN, Department of Clinical Medicine, Meath Hospital, 
Dublin-technical assistance. 

PRonssoB P. B. B. GATENBY, Meath Hospital, Dublin-teohnical 
assistance and expenses. 

DB. L. K. T. LAM, Mater Misericordiae Hospital, Dublin-teohnica.l 
assistance and expenses. 

DB. R. G. LuoxWILL, Department of Physiology, Trinity College, Dublin 
-expenses. 

PRoFESSOR C. F. McCABTIIY, Department of Gastroenterology, Regional 
Hospital, Galway-expenses. 

DB. P. O'CABRA, Department of Biochemistry, University Coll~e. 
Galway-technica.l assistance and expenses. 

MBs. M. D. O'DONNELL, Department of Medicine, University College, 
Dublin- Expenses. 

DB. D. J. O'DoNOVAN, Department of Physiology, University College, 
Galway-teohnical assistance and expenses. 

PR011'ESSOR E. O'DWYER, Department of Obstetrics and Gynaecology, 
Regional Hospital, Galway and Department of Biochemistry, 
University College, Galwa.y-technical assistance and expenses. 

14 



STUDENT GBANTS 

R. V. CBETTIAR under the direction of Dr. J. G. Devlin, St. La.urence's 
J:Iospital, Dublin-Assessment of non-immune insulin resistance . 

.EBio Cor..noUN under the direction of Dr. J. Andrews, Department of 
Physiology, Trinity College, Dublin-Studies on a modified method 
of using a. closed-circuit system to continuously measure the meta.
bolic rate of rats as ambient temperature changes. 

WILLLUI C. J. Cou.ms under the direction of Dr. M. T. Kane, 
Department of Physiology, University College, Cork-Development 
of an in vitro culture system for pre-implantation rat embryos. 

CoBNELIUS J. CRoWLEY under the direction of Professor J. D. Sheehan, 
Department of Physiology, University College, Cork-Effect of 
indomethacin on prostaglandin action in smooth muscle. 

MARTINA DuFJry under the direction of Dr. H. Grimes, Department of 
Pathology, University College, Galway-Associa.tion of Vitamin E 
deficiency with neonatal jaundice. 

CE:on. FA.RRAR under the direction of Professor C. W. M. Wilson, 
Department of Pharmacology, Trinity College, Dublin-Effect of 
antigens on uptake of ascorbic acid by sensitised skin slices. 

JAMES Gouon under the direction of Dr. J. F . Greatly, School of 
Pathology, Trinity College, Dublin-Study of tumour antigens in 
carcinoma of the colon. 

W ALTER MELu under the direction of Professor S. M. Lavelle, Depart
ment of Experimental Medicine, University College, Galwa.y
cffect of dipyridamole and aspirin on platinum wire thrombus 
in rats. 

NIAL O'!.EABY under the direction of Professor E. Doyle, National 
Children's Hospital, Dublin-Vitamin E studies. 

DBNIS J. O'llA.noNY under the direction of Dr. Wm. Cla.yton Love, 
Department of Biochemistry, Trinity College, Dublin-Effect of diet 
on the cytoplasmic phospha.tidate phosphohydrolasc of rat liver. 

JAMEs NASR under the direction of Professor R. E. Moore, Department 
of Physiology, Trinity College, Dublin-To examine the effects of 
a slimming drug norfenRuramine (ponderax) on the oxygen con
sumption and hence heat production of rats, with view to elucidating 
its mechanism of action. 

WII..I..LOt J. PJn."NY under the direction of Dr. W. J. Hall, Department 
of Physiology, University College, Cork-Role of endogenous pro
staglandins in frog skin by blocking their production. 
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WII..LIA.lll E. SVENSSON under the direction of Professor W. A. L. 
MacGowe.n, Royal College of Surgeons in Ireland, Dublin-A study 
of the effects of daaron aortic prostheses on circulating blood. 

Vmom K. ToMANI under the direction of Dr. D. G. Weir, Department 
of Biochemistry, Trinity College, Dublin-Measurement of P.A.B. 
glu excretion in the urine by a radio-immunoassay technique. 

KATBINA V ARIAN under the direction of Dr. R. G. Luckwill, Department 
of Physiology, Trinity College, Dublin- Investigation into develop
ment of temperature regulation in the newborn. 

JoHN H. WoNo under the direction of Dr. D. Powell, Department of 
Biochemistry, Trinity College, Dublin-Definition of normal range 
of substance Pin human brain tissue. 

The following grants were renewed during the year: 

Fl!:LLOWSliiPS (WHOLETIME) 

DB. P. J . BLAKE, M.R.C. Laboratories, Trinity College, Dublin. 

DB. RosEMARY E. ELLIOTT, Department of Biochemistry, Trinity 
College, Dublin. 

DB. HELEN A. MULOAHY, Department of Medicine and Therapeutics, 
University College, Dublin. 

DR. G. O'Cunm, Department of Biochemistry, University College, 
Galway. 

MRs. VIVIEN REID, Cardiac Department, St. Vincent's Hospital, Dublin. 

DB. HoNOR SMYTII, Department of Biochemistry, University College, 
Dublin. 

DB. J. SoMEBVILLB, Sir Patrick Dun's Hospital, Dublin. 

FELLowsliiPS (PART·'l'nm) 

DB. VICTORIA CoFFEY, Department of Social Medicine, Trinity College, 
Dublin. 

DB. BBIDGBT EoAN-MITcmu.L, Department of Paediatrics, Regional 
Hospital, Galway. 

DR. N. HloxxY, Cardiac Department, St. Vincent's Hospital, Dublin. 

~fits. NuALA MAHoN, Department of Medicine, University College, Dublin. 

DB. R. G. S. PLATTS, Department of Experimental Surgery, Trinity 
College, Dublin. 
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RtSEABOB. AssisTANT GRANTS 

.M.&. D. E. C.u."NON, Department of Pathology, University College, Dublio. 

MR. S. CuNNINOHAM, Department of Surgery, University College, Dublin. 

MRs. ELEANoa DAVIS, Department of Clinical Medicine, Meath Hospital, 
Dublin. 

Miss PAMELA DILLON, Metabolic Unit, St. Vincent's Hospital, Dublin. 

Miss M.A.Rn: GANNON, M.R.C. Laboratories, Trinity College, Dahlin. 
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Bicyc& qualernary &aU8 from I. 5-bi8thioumicarbazonu 
3-Heteraglutera.ldehyde bisthiosemicarbazones react with 2, 4-din.itro

phenylhyd.razine in methanolic sulphuric acid in three ways affording 
either (A) the glyoxal derivative by oxidation, (B) the 3-heteraglutar
aldehyde derivative by exchange, or (C) soluble products, the nature 
of which is discussed in a paper in the Royal Irish Academy Proceedings. 

Glutaraldehyde itself belongs to category (C), but its chemistry was 
found to have been neglected. A review of the literature on formation 
of pyridines from 1, 5-dio.ximes and related compounds revealed that 
scant attention has been paid to an eUmination stage postulated in the 
reaction mechanism. 1, 5-Bisthiosemicarbazones do not form pyridines 
in acid. Instead sulphur attacks one of the aldehyde centres forming 
a 1, 3, 4-thiadiazoline ring, while the other aldehyde centre is suitably 
situated to react with N 1 of the first thiosemicarbnzide moiety to yield 
the isolated product, a bicyclic immonium salt, and the second mole 
of thiosemicarbazide is eliminated, suitably scavenged by benzaldehyde. 

As well as from glutaraldehyde, these salts are formed in the same 
way from 5-oxohexanal, and from hepetan-2, 6-diono and its 4-tbia 
analogue. When the free dicarbonyl compound is available, the salts 
may be obtained by direct reaction with thiosemicarbazide (1 mole) in 
acid solution. The reaction with 3-tbiaglutara.ldehyde follows a. different 
pattern and the highly-coloured products have not been identified. 
2-Substituted tbiosemicarbazides, which do not usuaJly react in the 
thiol form, give monooyclic salts with both dialdehydes. 

AB well as sulphur, nitrogen can participate in those cyclisations and 
fused triazoline ring systems arise from 3-substituted isothiosemi
carba.zides. As in the thiadiazolines, the double bond exocyclic to tho 
5·-membered ring shows no tendency to migrate into it and form, in this 
case, triazolium salts. Some of these were synthesised by addition of 
alkyl ha.lide to mesoionio triazoles: they were much more stable and had 
quite different spectral properties. These mesoionic compounds do not 
yield stable adducts with acids. Nitrogen participation may also be 
responsible for the failure of simple 1, 5-bissemicarbazones to yield 
pyridines, although no clear-cut evidence '\'1'88 obtained. 

The bis-(4-metbylthiosemicarbazones) of succinaldehyde, adipaldehyde, 
and 4, 5-ditbiaoctan-2, 7-dione were also examined. The 1, 6-dialdehyde 
derivative apparently behaves towards acid like the 1, 5-compounda, 
whereas tho 1, 4-dialdchyde gives no quaternary salt, but in acetic acid 
yields a pyrrole. Neutralisation of the mineral acid solution gives a 
pyrida.zine, the cyclic form of the monothiosemicarbazone. Neutralisation 
of the salts from 1, 5-diketones and 5-oxohexanal also gives (linear) 
monothiosemicarbnzones, whereas that from glutaraldehyde follows a 
different and as yet unknown course. The 1, 4-diketone acetomylacet~ne 
yields a. quaternary salt with hydroobloric acid. 

4-Thia.heptan-2, 6-dione affords the expected bicyclic salt with 4, 4-
dimethylthiosemicarbazide, but a. monocyclic ono with aminoguanidine, 
derived from the aj3-unsaturoted ketone. With methyl dithiocarbazate 
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no salt could be isole.ted, and the prodocta are probably enamine dimers. 
The u.v. spectra of d.itbiocarbazate derivatives and of some of the 
thiosemicarbazones were measured; these and i.r. and n .m.r. spectra 
were of great assistance in structure determination. 

A reliable method of preparation of 4-thiaheptan-2, 6-dione was 
devised. We b&ve also isolated and characterised the crystalline int~rnal 
aldol condensation product. The sodium-alcohol reduction of a.lky~ 

pyridines was modified to give directly in good yield 1, 5-bisthio
semicarba.zones and in one case a bissemica.rbazone. 

Acetoacetic and 3-oxyhexanoic esters were condensed with d.ia.zotised 
anilines to give the compounds I. 

RC:O 
I 

R ... eH., CH0CH1CHr 

R' NHN :C. COOC,H , R' ... c , H,Ct(-4), C1 H1C11(3, <C), 

C1H,Cf1(3), C,H,S01 NH1(4). 

With benzyldithioca.rbazat.c the 4-chloro-derivative gave the compounds 
II which could then be ring closed to the corresponding pyrazolones m. 

RC= NNHCSSCH1C1H1 

I 
(<4) ctC,H,NHN= C. COOC.H, 

R= CH1 , CH1CH,CHr 

tt 111 

With other carbonyl reagents the intermediates were not isolated as 
the compounds readily oyclised to the pyrazolones IV. 

RC=•N, 
I NR. 

R' NHN:<==-C'' 

1V 

R ... eH, , CH0CH1CH..-. 

R' ... c , H ,C1(4), C1H,ct,(3, <4), 

C
1
H,CF1(3), C,H,SO, NH,(4). 

R ·-H, CH1 , C(:NH)NH,, CSNHCH1, 

CSNHCH,CH :CH,, CSSCH,C,H, , 

C,H,, c , H,Ct (.C), C1H,N0,(3). 

A number of the pyrazolones (IV) showed slight activity in the anti
microbiol screen but none showed activity in the HeL& cell or tumour 
screen. 
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Pyrimidine compounds of type V were then prepared and showed 
a~tivity in the tumour but not in the HeLa cell culture screen. 

N 
Q' 

CH1C CNI'\ 
I 11 

RN1NC N 
~/ c 

OH 
V 

N 

~' CH1C CNH1 
I I 

RNtNC N 
~c/ 

CH, 

Vt 

CH e --N, 1 1 ,...Ne( :NH)NH, 
RN:NC- - C,. 

CH1 

Vtt 

Pyrimidinee of type VI are now being investigated. These show 
activity in the HeLa cell culture and are being tested in the tumour 
acreen. 

The corresponding pymzoles VII are also under examination. 

B tJA Cell OuUure Scrun 
During the year 288 compounds were tested in our HeLa cell culture 

screen. The number of compounds showing activity at a concentration 
of one part per million or lower was 34. 

These compounds fall into four main groups of general formulae I -IV. 

SR 

I 
c 0 

#' N""' 
HC C~ +'\. 

I I o 
HC C~ / 
~ / ~N 

c 
NO, 
tt 

N 
q' 

CH,C CNH, 
I 11 

RN 1NC N 
~ / c 

CH, 

ttt 

CH1C:NNHC.SNHR 
I 

(CHJ. and metal c.omplel(• of tV 
I 

R. C :NNHCSNHR 
tv 

Since antibacterial activity was last reported, 1,005 compounds have 
been examined for growth inhibitory activity against a spectrum of 
organisms using a c:lisc-plate method. Inhibitory activity against one or 
more organisms (Prot. vulgaras, P.aerugin.o&a, E. coli. O.diphtheriae, 
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Strepl. pyogenu, Staph. aurtu&, M.81'1Ugmali&) waa observed with slightly 
more than one-third of the agents aa follows:-

Active against 1 organism(s)-187 compounds 
.. .. 2 .. - 67 
.. .. 3 .. - 61 .. 
.. .. 4 .. -38 .. 5 -18 .. .. 6 .. - 14 .. 

7 .. - 2 .. 
The more interesting agents, that is those sho·wing a wide spectrum 

of activity and those showing particular activity against the entero
bacteria are to receive further study including, a study of their analogues. 

In the reports for 1971 (p. 65) and 1972 (p. 65) the preliminary findings 
obtained in an investigation of the role of ma.crophages in mediating 
antibacterial and immunosuppressive activity of chemotherapeutic agents, 
especially clofazimine (B.663}, were reported. This investigation which 
had to be discontinued in August 1972 has now been restarted, making 
full use of the new high-resolution electron-microscope in Trinity College. 
The remarkable affinity of clofazirninc for macrophages demonstrated by 
us is also under study at the National Institute for Medical Research, 
London, Oxford University, the University of California. and the Leprosy 
Research Unit, San Francisco. 
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Grant Holders Reports 

BIOCIIEMI.STRY 

Mary B. Beary, H.So., PhD. 

Department of Biochemistry, University College, Dublin. 

Recent. reporta hue suggested that. some mieroeomal enzym~ ha~e 
an abeolutAS requirement for phoepholipids, possibly because phoepholipidd 
are eo-factors in the reactions or because a specific phospholipid enriron
ment is needed to produce an active emyme. Thua the interrelatJoo 
between the enzymes of steroid catabolism and microsomal phospholipids 
could be an important physiologica.J regulator of these enzymes. 

To explore the importance of pbospholipids in the regulation of steroid 
catabolism, rata were fed &. synthetic choline-deficient. diet, control 
animals were fed the same diet supplemented with I% choline c:itratAS. 
After some weeb the aoimala were sacrificed and the lJvera remo\"ed. 
Samples were takoo for pathological examination by electron and light 
micro6COpy. Cell fractions were prepared by ultracentrifugation a.nd 
androgen catabolism studied by incubation of these with f-CU.&Jldl'OI!teoe 
.dione. The metabolites were extracted and then separated by thin layer 
and gaa-liquid chromatography. 

The metabolites of the control microsome& were identical to those 
formed by rata on a normal laboratory diet, that is 80-90% of the radio
activity was found in the hydroxylated products, the keto-steroids 
accounted for 60{. and of the precursor 5% remained unchanged. The 
choline-deficient animala showed a d.ilfcrent pa.tW:n. The ove.rall mcta.. 
boliam decreased, after 4 weeks on the diet l0°tl) oftho precuraor remained 
unchanged and this increa.sed to 60% at 12 woeb. Two new metabolit.e3 
were found in the hydroxyiat.ed fraction. Their chromotographic pattern 
indicatee that they are mooohydroxy denvatives. EYideooe eo far 
obtained suggeeta that one is 16 a-OH-androetene-dione. 

or great interest wu the finding that the addition of the cytoplasmic 
fraction to the choline-deficient microsomal incubates restored activity 
to normal. Work is proceeding on the idenlificatioo of tbo cytoplasmic 
factor responsible for this actintion. The ovideooo obtain"Ki suggests 
that it may be a high density lipoprotein, analogous to the "at6ol-carrier 
protein" of Dempeey et a1 (Proc, Nat. Acad. Sci., 70, 1, 265, 1973) and 
of Kan et al (Biochem. Biophya. Bee. Comm., 482, 2, 243, 1972) which 
stimulate cholesterol and adrenal bioeyothelis respectively. 

26 



P. F. Duggan, MSc., PhD., FRIC., FICI. in collaboration with Rosemary 
lacob, BSc. 

St. Finbarr's Hospital and University College, Cork. 

Separatwn, and 8ome f urther propertiu, of two adeno8ine-triphoaphala8e 
activitiu in akektal mmcle microaomu 

The two ATPe.se activities of sarcoplasmic reticulum were further 
investigated. 

Using a. zonal rotor subfractionation of microsome& into two enzymic
ally and morphologically distinct types was obtained. The first contained 
the ATP-dependent calcium pump at high specific activity and the 
other basal ATPe.se with associated NAD glycohydrolase. Other enzymes 
were distributed variously between the two types. The high activity 
of the calcium transport system {5-6 ~£moles Ca.fmg protein/min) was 
suitable for studying the sensitivity to a range of tranquilizers,sedatives, 
hypnotics, and anti-epileptic drugs. Increased calcium binding was 
observed with Meprobamate, Methyprylone, I mipramine, Diazepam, 
Carisoprodol, Acetophenazine and Ca.rba.mazepine. The hypothesis that 
such drugs operate by stabilizing the calcium in the membranes of 
target cells is thus strengthened. Chlorpromazine, as previously reported, 
is e.lso a potent activator of calcium transport whereas its free radical, 
proposed o.s the metabolite responsible for pharmacological activity, 
inhibits markedly. The system is being developed as a model for the 
in tJ1tro investigation of drugs which depress nervous activity. 

The interrelationship of the effects of ATP, free Os. concentration and 
potassium ions revealed that the increasing activity with increasing free 
calcium conoentration was absolutely dependent on the presenoe of 
potassium ion. 

Similarly, using the CPK-CP system to regenerate ATP, considerable 
activation of calcium uptake was obtained by potassium at concentrationa 
of ATP from l~£M to lmM. 

The basal ATPase isolated free of the much more highly active calcium 
transport ATPase was found to require calcium rather than magnesium 
and in millimolar concentration. I t is relatively non specific towards 
trinucleotides. It is unaffected by p-CMB, only slightly affected by 
urea and chlorpromazine but is very sensitive to cha.otropic agents. 
Temperature studies revealed discontinuitioe at 13° and 22° indicating 
the existence of several active configurations of the enzyme molecule. 

A poesible role in other muscle cell transport activities ia being 
investigated. 
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Professor Michael G. Harringt-on, MSc., PhD., FICI., in collaboration with 
Hariharan Sankaran, MSc. (Madras). 

Department of Biochemistry, University College, Dublin. 

Intutin{l,l absorption of glucose and amino acids. 

Injection of leucine in saline solution to eviscerated rat preparations 
caused an appreciable increase in blood glucose within 10 minutes of ad
ministration. This was followed by a slower rate of decrease in 
blood glucose when compared to the saline control rat. Attention 
was therefore given to examining tho fate of the administered material 
and its effect on the blood volnme and to determining the source of the 
additional glucose. 

Using thin layer chromatography on deproteinised blood samples 
and 140-leucine as tracer it was found that 60% of the administered 
amount of leucine (llO mg) was removed from the blood in 40 
minutes. Circulating blood volume, as determined using 1261-labelled 
serum albumin and confirmed in experiments using 140-glucose appeared 
to be unaffected by administration of an equal volume of leucine-saline. 
Haematocrit and red cell count doterminations however showed 
significant decreases. Thcso apparently conflicting observations are being 
further investigated as is the further metabolic fate of ac.leucine. 

Since muscle was the obvious source of the additional glucose which 
was measured using the specific glucose-oxidaae method, its release possibly 
as glucose-6·phosphate as a result of altered muscle permiability, 
followed by hydrolysis alkaline phosphatase was considered. Serum 
alkaline phosphatase levels were found to decrease significantly following 
leucine administration. No appreciable amount of glucose-6- phosphate 
was detected under these conditions. 

Attempts to detect a concomitant decrease in muscle glycogen were 
inconclusive. This is being further examined, as are the changes in 
blood electrolytes and in body pools of glucose and amino acids. The 
results of these will be presented in the final report. 

Padraig O'Carra, BSc., PhD., in collaboration with Standish Barry, BSc. 
and Tadhg Griffin, BSc., 

Department of Biochemistry, University College, Galway. 

New appr()(U;he8 to the study of some steps in heterocyclU: metal>olism. 

The main objective in the first year of this project, and in the 
preliminary period leading up to it, was the elaboration of novel methods 
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and approaches, based mainly on the new Lcchnique of affinity cbromatog· 
raphy, which could be appliod not only in the isolation and purification 
of 'difficult' enzymes, but also in their kinetic a.nd mechanistic investig· 
ation. The resulting techniques, together with more conventional 
techniques, wero to be subsequently applied in the study of certain 
'difficult' enzymes associated with the metabolism of heterocyclic com
pounds (chiefly tetrapyrroles, purines and pyrimidines). 

In the course of the initial developmental stage we uncovered major 
complications and sources of error in affinity chromatographic techniques 
which had been previously unsuspected. Our results indicated that 
much of the affinity chromatographic work current at that stage, 
including most of the key 'model studies', formed an entirely unreliable 
basis for further development of the technique. We were therefore 
obl iged to concentrate on the development of the technique almost 
de novo. 

We have now found solutions to many of the difficulties revealed in 
our initial studies. This work has already received widespread notice 
and acceptance and is likely to form the basis for much of tho future 
developments in the field. Some of our new affinity techniques have 
already proved very useful in our continued investigation of biliverdin 
reductase, one of the 'difficult' enzymes involved in tetrapyrrole 
metabolism. Affinity chromatographic methods havo also been developed, 
or arc in process of being developed, for a number of enzyme systems 
associated with the metabolism of adenine derivatives. 

Our results with N AD-linked enzymes other than those included under 
the original specifications of this project have proved very interesting 
and have been incorporated into the project. In particular, we have 
developed techniques for lactat,e dehydrogenase which may help to 
solve the long-standing debate concerning the biological significance 
of tho iso-cnzymic forms of this enzyme. Our affinity chromatographic 
studies have also provided a powerful new method for the isolation of these 
lactate dehydrogenase isoenzymes from human tissues. 

Gerard O'Cuinn, BSc., PhD. 

Biochemistry Department, University College, Galway. 

Director Professor P. F. Fottrell, MSc., PhD. 

Study of Intestinal Peptide Ilydrolases. 

The terminal stages of protein digestion are thought to be brought 
about by several peptide hydrolases present in the cytoplasm of the 
enterooytcs in the small intestine. It is of interest to gastroenterologists 
to determine whether any of these cytoplasmic peptide hydrolases are 



related to those reported to be present in the enterooyte brush-borders. 
We have isolated one of these peptide hydrolases from enterooyte cyto
plasm a.nd compared its properties to those of a peptide hydrolase, of 
similar electrophoretic mobility, isolated from the brnsh borders. 

Our results showed that both enzymes possessed similar cation require
ments and substra.te specificities. A study of thirteen substra.tes indicated 
that both enzymes possessed similar Km values for eleven of them. 
Moreover an antiserum raised in rabbits against the cytoplasmic enzyme 
cross reacted with the enzyme from brush border. This indicates that 
at least one of the enzymes of brush borders is closely related to a cyto. 
plasmic one. 

The possibility that papain may release peptide hydrolases from 
brnsh border preparations which would have electrophoretic mobilities 
distinct from those of cytoplasm has been cited as proof of a distinct 
population of peptide hydrola.ses existing in brush borders. Accordingly, 
we have investigated the release of peptide hydrolases from brush borders 
using varying papain concentrations. Our results show that low con
centrations of papain release peptide hydrolase which have similar 
electrophoretic mobilities to cytoplasmic enzymes. Moreover the yields 
are favourably comparable to those achieved when sonication is employed 
as a releaaing agent. At higher concentrations of papain the yield of 
peptide hydrolase activity released falls off dramatically suggesting 
degradation of the released enzymes while the electrophoretic pattern 
manifests differences in mobility from cytoplasmic enzymes. We believe 
these differences arise from the action of papain on the released peptide 
hydrolases. 

John M. Scott, BSc., MA., PhD., in collaboration with Catherine Houlihan
O'Dwyer, MSc. 

Department of Biochemistry, Trinity College, Dublin. 

The ai8tribution, absorption and incorporalion of folalu in mamm<JU. 

The biosynthesis of folate polyglutamates by mammalian liver is 
complex. Using new methodology, developed by ourselves, we have 
been able to show that the folates in rat liver are primarily atta.ohed to 
five glutamates [Houlihan & Scott (1972) Biochem. Biophys. Research 
Commun 48 1677-81). These preliminary studies were subsequently 
expanded to take into consideration the types of cofactor attached to 
these five glutamates [Houlihan, Davidson, Brown and Scott (1973)]. 
Part of the original aim of this project was to look at factors tb.at might 
affect normal folate polyglutamate biosynthesis. One such factor of 
significant clinical interest is vitamin B11 deficiency. Studies by other 
workers suggest that, in a vitamin B11 deficient state both in man a.nd 
experimental animals, there is decreased intracellular folate. I t has been 
suggested that vitamin B 11 is involved directly with folate transport. 
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Another possibility, however, would be that cellular retention of folates 
is decreased in vitamin B 1 2 deficiency possibly by impaired ability to 
convert exogenous folate into polyglutamates within the cell. Thus 
having established the pattern of folate polyglutamato biosynthesis in 
normal rats, experiments were constructed to see if vitamin B 12 deficiency 
inhibited this process. Clear evidence has been obtained that this is 
the case and a publication on this topic is in preparation. 

Folate polyglutamate absorption at a cellular level has also been 
examined in human cells using short term bone marrow cultures. It 
ha-s been established that though folates with a single glutamate attached 
are readily transported into human marrow cells addition of further 
glutamates precludes such transport [Hoffbrand, Tripp, Houlihan and 
Scott (1973)]. This observation, apart from its fundamental importance, 
has chemotheraputic implications in that it has frequently been suggested 
in the past that polyglutamyl forms of the anticancer folate analogue, 
methotrexate, would improve the therapeutic index of the drug. While 
this might very well be true it now appears certain that the addition 
of these extra glutamyl residues would preclude the entry of the drug 
into human cells and thus mako the drug totally ineffective. 

Honor Smyth, BSc., MSc., PhD., in collaboration with Norma Ring, 
BSc. (MRC Research Assistant) and Declan Farrell, BSc. (supported by 
The Irish Cancer Society). 

Department of Biochemistry, University College, Dublin. 

Effects of enzymatic modifkat.ion of the tumour cell surface. 

Our previous histochemical studies showed that the proteolytic enzyme, 
brinase, now known to stimulate cell-mediated immune reactivity in 
cancer patients affects membranes of ascites tumour cells in vitro and 
causes lysosomal activation and a release of phospholipid from association 
with protein. We have since confirmed the latter effect chemically by 
finding significant release of protein, but not of phospholipid, from 
treated cells. Cholesterol is also released and the implications of this 
effect by a proteolytic agent ('vhich also promotes cell growth and 
agglutinabmty to antibody) are being pursued. 

Brinase also releases surface sialic acid, but in the form of a glyco
protein or glycopeptide complex as opposed to neuraminidase, which 
liberates it in the free form. Findings of increased immunogenicity of 
tumour cells after neuraminidase treatment have suggested that glyco
proteins with sialic acid as their outer terminal component are important 
antigenic determinants. Exposure of normally hidden antigenic groups 
is often invoked a-s an explanation, and tumour potentiation by brinase 
could be due to removal of these in conjunction with sialic acid. Failure 
to show increased antibody binding to neuraminidase-treated cells has, 
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however, led to another theory of rejection, based on the finding of 
increased sensitivity to complement in these cells. 

We have raised antiserum to intact ascites cells (in rabbits) and found 
greatly increased agglutinability of cells previously exposed to brinase, 
an effect described by other workers with trypsinised normal cells, using 
plant lectins a~ agglutinins. In our experiments, neuraminidase did not 
alter agglutinability or antibody binding and the latter was slightly 
decreased by brinase. Both enzymes increased cellular sensitivity to 
complement action, which appears to preclude this as an explanation of 
rejection of neuraminidase-treated cells. We plan to repeat these experi
ments using antisera to brinase-treated and neuraminidase-treated cells. 

Carmel SpelJman, BSc. 

Department of Biochemistry, University College, Galway. 

Director Professor E. O'Dwyer. 

Enzymes involved in carbohydrate metabolism in human endometrium. 

The purpose of this project was to establish normal levels for a number 
of enzymes involved in glycolysis and in the citric acid cycle in normal 
human endometrium at different stages of the menstrual cycle. 

Endometrial biopsies were obtained from two hundred and eight 
women all of whom had regular menstrual losses. Seven enzymes were 
measured in each biopsy, as well as total DNA, RNA and protein. Further
more. isoenzymic forms of many of the enzymes were compared a.t different 
stages of the menstrual cycle. 

The activity of all the enzymes increase during the secretory phase 
and the increases were reflected in some instances by the appearance 
of additional isoenzymes on starch gel electrophoresis. 

When "normal levels" were estabHshed for these seven enzymes their 
levels were measured in cases of primary infertility. R esults show that 
25 out of 35 patients with primary infertility had altered endometrial 
levels of at least one enzyme of carbohydrate metabolism. This implies 
that in some cases of primary infertility there is an alteration in carbo
hydrate metabolism, which could interfere either with endometrial 
growth or implantation of the fertilised ovum. 

The effects of steroid oral contraceptives on the levels of some of the 
aforementioned enzymes were also studied. 

Both the combined steroid contraceptive pill and the individual 
components influenced the activities of several enzymes of carbohydrate 
metabolism in extracts of human endometrium. Lactate dehydrogenase, 
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for instance, was strongly inhibited by the combined pill and by individual 
steroid components of the pills. The effects of the steroids on the activities 
of the various enzymes were more pronounced in secretory-phase en
dometrium. 

The results suggest that oral contraceptive steroids may have a direct 
effect on carbohydrate metabolism in human endometrium. These 
studies are continuing with special emphasis on infertility patients and 
patients with hyperplasia of endometrium. 

CLINICAL MEDICINE 

Edmund Bourke, MD., FRCP. (Edin). 

T.C.D. Department of Clinical Medicine, Meath Hospital, Dublin. 

Metabolic adaptations in acidosis. 

The thrust of last year's work involved the development of a more 
definite interpretation of acidbase homeostasis. Dating from the obser
vations of Pitts it has been accepted that increased ammonium excretion 
induced by metabolic acidosis represents elimination of hydrogen ions. 
When the metabolism of glutamine to ammonium is represented in the 
ionized form which exists in vivo the whole process is not compatable 
with hydrogen ion excretion. We have been studying the interrelated 
metabolic pathways for an alternative explanation. When amino acids 
are catabolized to urea in the liver the whole cycle utilizes two bicarbonate 
ions. Were amino nitrogen to be channelled to renal production and 
excretion of ammonium, the subsequent metabolism of the remaining 
carbon fragment 'vould result in two bicarbonate ions. 

Rats on a fixed diet were administered HCI, NaHC0 3, NH4Cl, 
NH4HC0 3 or water and the excretion of urea, ammonium and total 
nitrogen measured. Acidosis induced by HCl induced a. 35% decrease in 
urea excretion. An equimolar increase in ammonium resulted. Total 
nitrogen was unchanged. In the isolated perfused rat liver, low medium 
pH reduced urea production. 

The enhanced ammonium excretion induced by acidosis represents an 
alternation in the metabolism of amino acids which conserves bicarbonate 
ions. 

Michael John Cullen, MB., BCh. 

Department of Clinical Medicine, Trinity College, Dublin and Meath 
Hospital, Dublin. 

Studies of the metabolism of thyroid hormonu. 

The thyroid gland produces the two major metabolically active 
hormones Thyroxine (T ,) and triiodothyronine (T 3). The fact that in 
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addition T 3 is produced extrathyroidally by conversion from T 4 has been 
demonstrated. The relative metabolic impact of each hormone in normal 
man and in disorders of varioua kinds is being studied. 

The kinetics of 1251-Tbyroxine and 1311-Triiodothyronine were per
formed in 3 thyrotoxic patients and 3 hypothyroid patients. Samples 
of serum were enriched in vitro with 140-T,. The sera were processed 
on G-25 Sephadex and then on LH-20 Sephadex columns with the 
suoaossful separation of iodide, non-extractable iodide, T 4 and T 3 • 

Artofa.ctual generation of 140-Ta from 140-T, in vitro was measured 
simultaneously in each sample in which in vivo 1261-T 4 to 126I-T8 con
version was measured using liquid scintillation and gamma speetrometry. 
In addition serum T, was measured by competitive protein binding 
analysis and serum T 1 by radioimmunoassay. 

Evidence was obtained by the independent radioactive tra.cer methods 
and by cold hormone measurements that hypothyroid subjects convert 
T, to T 3 • Though T 4 production is decreased in hypothyroidism it was 
found that proportionately more of this production resulted in peripheral 
conversion to T 3 than in normals. Using these serum methods approx
imately 50% of T, daily production was converted to T 8 • In addition 
the serum ratio of 125I-T8/ 116I-T, was maintained at a higher level than 
in normals. In thyrotoxic subjects conversion of T, to T 8 was propor
tionately similar to normals in some subjects and raised markedly in 
others. Serum ratios of 126I-T 8{126!-T 4 were not different from normals. 
However, since T 4 production was greatly increased in thyrotoxic sub
jects, the contribution to T 8 production of this deiodinative route of 
metabolism was seen to mirror the observed enhancement of deiodinative 
clearance. 

l ames G. Devlin, 1\ID., MSo., FRCPI., in collaboration with V. 
Parameswaran, MSo. 

Endocrine/metabolic laboratory, St. Laurence's Hospit,a.l, Dublin. 

Head injury-stress 

This study has been completed. The study involved sequential in
travenous glucose tolerance tests on three groups of patients with head 
injury, i.e. non-decerebrate and decerebrate and after craniotomy. 
The non-decerebrate and the decerebrate were determined by simple 
clinical assessment. The results showed the expected increase in growth 
hormone with suppression of insulin release accompanied by glucose 
intolerance following the insult, which improved with time. The only 
exception to this observation was that the observed insulin suppression 
was significantly less in the decerebrate group compared with the cran
iotomy and the non-decerebrate groups. No specific cause for this 
difference was observed but a number of theories were considered : 
1. possible relatively lesser catecholamine stress response in the decereb
rate group. This seems unlikely as this was a more severely injured 
group of patients with a higher mortality ; 2. Break-down in the blood 
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brain barrier in the decerebrate state ; 3. Stimulation of a specific 
insulin secreting centre in the upper brain stemfhypothala.mic area in the 
decerebrate state. 

CoNCLUSION 
Dynamic Pituitary function studies can be used as an index of brain 

damage in head injury. Evidence for the existence of a possible insulin 
secreting centre ha.s been found. 

Insulin Antibody Study 
43 patients have now been treated for periods of up to four years with 

mono-component insulin preparations. The insulin antibody development 
in this group is low and as can be seen from the accompanying table is 
lower than a group of patients treated with a commercial insulin prepar
ation with at least 97% porcine from the same insulin manufacturer. 

1 year 
Binding 

1-2 years 2-3 years 3 years 

Capacity M.C. Comm. M.C.Comm. M.C.Comm. M.C. Comm. 

0- oOuUfml 6 - 10 - 3 - 3 -

61-100 uU/ml 2 - 1 - 3 - 6 -
101-150 uUfml - - 2 - - - - 2 

151-400 uUfml - - 3 2 1 - 2 2 

400 uUfml - - - - - 1 1 l 

There is no direct relationship in individual patients between insulin 
requirement and antibody development but the patients who show no 
antibody development have a lower mean insulin requirement per day 
than those exhibiting significant antibody developmen~36 units per 
day; 47 units per day. In no patient was there definite evidence of a 
hypersensitivity reaction. 

0oNOLUSION 
Mono-component insulins are poorly antigenic in man. The possible 

implications of the observation in terms of long-term diabetic vascular
renal disease remain to be determined. Non-antigenic insulin permits 
easy on-going assessment of diabetogenic factors. 

Insulin Sensitivity 
18 subjects have been investigated to attempt to establish parameters 

for assessment of insulin sensitivity in diabetics. Insulin was administered 
depending on body weight, intravenously and the following parameters 
were measured : (a) insulin half-life, (b) rate of fall of blood glucose, 
(c) free fatty acids. The lean body mass was also estimated from deter
mination of the total body water with tritium. Growth hormone and 
p lasma cortisols were also measured as possible causes of insulin resistance. 
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James J. Fennelly, MD., FRCP!. 

Department of Medicine and Therapeutics, University College, Dublin. 

Director Professor D. K. O'Donovan. 

Pagets disease of bone-role of R.N.A. inhibitors, evaluation of R.N.A. 
M etabolismf Pyroph<JsphaU.uJe. 

The objectives of the project were : (a) to evalua.te in Pagets Disease 
of bone the efl'ect of various agents (hormonal- calcitonin, glucagon, 
stilboestrol) and cytotoxic (Actinomycin D+Mitb.ramyein) on the clinical 
and biochemical parameters i.e. serum alkaline phosphatase, serum pyro 
phosphatase, scrum calcium, urinary calcium and hydroxyproline : 
(b) To aasess the role of pyrophosphatase in Pagcts Disease of bone ; 
(c) To assess the role of R.N.A. in this condition as measured by Pseud
ouridine. 

Patients on cytotoxic agents show a very rapid effect clinical and 
biochemical (Fennelly and Groark- B.M.J. 1971). Those on Calcitonin 
show a delayed and moro prolonged effect parLicularly in relation to 
biochemical changes-from three to six months daily treatment may be 
needed to show the result. Calcitonin is more suitable because of lack 
of the toxicity associated with Actinomycin D and Mithramycin, but in 
the long term thoro may bo immunological resistance. Glucagon probably 
acts through release of calcitonin, and though we have found it useful 
it has produced undesirable cardiovascular effects. Stilboestrol inhibits 
the local effect of Parathormone, and though producing relief of pain in 
our experience, had no effect on biochemical parameters. 

py HOPHOSPHATASE 
l n conditions resulting in an elevated Alkaline Phosphatase (AP) 

activity, there exists a corresponding elevation of Pyrophosphatase (PP) 
activity. 

Serum from patients with Pagets Disense, liver disea-se and controls 
was dialysed for 24 hours before assays to remove free phosphates. 
PP a.ctivity was measured by the amount of phosphate ions present 
after incubation of the serum in buffered tetrnsodium pyrophosphate 
(Moss et al: Cox, Gilbert and Griffin, modified by J. Dunne and L. Lee 
Chong). 

Mean results of AP : PP ratios in normal Pagets Disease and Liver 
Disease i.u. per litre. 

Normals 

Pagets Disease 

Liver Disea-se 

moan of 12 
S.E.M. 

mean of 13 
S.E.M. 

mean of 14 
S.E.M. 
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7.69 
0.30 

18.66 
3.26 

14.09 
1.94 

+- 1.05 

+- 11.72 

+- 7.25 



The difference of AP : PP ratios in Pagets Disease and Liver Disease 
is not significant. It is further evidence that P.P. activity may arise 
from the same molecule as A.P. Pagets Disease patients were studied 
during a course of treatment with Calcitonin. The AP :PP ratios re
mained constant throughout treatment i.e. AP and PP levels changed 
proportionally as the serum alkaline phosphatase reduced. (Paper in 
preparation). 

The role of R.N.A. in this condition was studied by analysis of pseudour
idine excretion. This R.N.A. metabolite is excreted in excretion following 
treatment mirror those of hydroxyproline. These findings indicate 
increased turnover in Pagcts Disease and explain the rapid response in 
this condition which is produced by R.N.A. inhibitors. (Irish J. ?fled. 
So. 1972). 

Professor C. F. MeCarthy, MD., FRCPI., MRCP (London) in collaboration 
with Phyllis Mooney, !USe. 

Gastroenterology Department, Regional Hospital, Galway. 

The i~olation of the glycocalyx of human small intestinal cells and the 
investigation of its co-mposition and properties. 

Human intestinal specimens have been fractionated to yield pure brush 
borders and a soluble and particulate epithelial cell fraction which did 
not contain brush borders. ATPase has been localised and characterised 
in all three fractions. The metal ion requirements of this enzyme in 
these fractions has been studied. 

We have shown previously that the brush border and soluble ATPascs 
have a requirement for Mg2+ and are stimulated by the simultaneous 
addition of Na+ and K + to the incubation medium. Recent results 
show that the particulate cell fraction also contains a Mg2 + dependent 
ATPase system which is not affected by the addition of Na+ and K +. 
Optimum activity occurred with the brush border ATPase when the 
Mg2+ cone. was 11-' mole whereas the soluble and particulate ATPases 
reached maximum activity when the cone. of Mg2+ was 20-251-' moles. 
Neither Ca2+ nor MN2+ could substitute for Mg2+ with the brush 
border ATPaso and the activity was greatly reduced when these ions 
were used. The activity with Ca2+ was almost identical to that obtained 
withM g+ + in both the soluble and particula.tc ATPaso extracts whereas 
Mn2+ inhibited the enzymes. A Mg-ATPaso with similar properties to 
the human brush border enzyme has been demonstrated previously in 
the microvillous membranes of rat and rabbit intestinal epithelium. 

Na.+ could not be replaced by NH, + in either the brush border or 
soluble ATPase systems. K + activation was less specific and could 
partially be roplaccd by NH +, in both ATPase extracts. These results 
compare well with the cationic requirements of N a + K + ATPase extracted 
from rat intestinal epithelium. 
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Separation of both the soluble and brush border ATPase systems has 
been achieved, using Scphadex G-100, and Tris (.05M)+EDTA (.02M.) 
+ Mg (4mm) pH 7.2 as an eluting buffer. The brush border Na.+K+ 
ATPase is associated with a high residual Mg ATPase. Both have a 
similar mol. wt. which indicates that the Mg ATPa.so in the brush border 
has active sites for Mg~+, Na+ and K + activation. The soluble Na+K + 
ATPase has a smaller mol. wt. and is not associated with a. high residual 
Mg ATPase (Table 1). 

TABLE I- MOLECULAR WEIGHTS 

MoL. WTs. 

87,500 to 89,000 

88,000 to 89,000 

12,500 to 13,000 

26,000 

ENZYMES 

B/B Na.+K + Mg ATPase 

B/B 1\fg ATPase 

Soluble Na+K+ ATPase 

Particulate Mg/Ca. ATPa.se 

(B{B-Brush Border) 

Km values for brush border Na+K + ATPase, soluble Na+K + 
ATPase, brush border Mg ATPase and pa.rticulate Mg2~ {Ca2+ ATPaso 
have been calculated using the Linewea.ver Burk plot. (Table 2). 

Km(X10-3) 

4.2 

10.0 

0.6 

1.4 

1.6 

0.7 

1.7 

1.4 

TABLE 2 

SuasTRATE ENZYME 

ATP B/B Na+K+ Mg ATPase 

ATP Soluble Na+K+ ATPase 

ATP B/B Mg ATPase 

CJ'P do. 

GTP do. 

ATP Particulate Mg{Ca ATPase 

CTP do. 

GTP do. 

(B/B- Brush Border) 
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ATPa-se assays on biopsies from normal and coeliac paLients have 
shown conclusively that the brush border Mg2 + and Na.+K+ ATPase 
is reduced in the coeliac biopsies, whereas the soluble Na+K+ ATPase 
remains normal. The total ATPaso activity of the coeliac mucosa. is 
reduced 35-65% of the normal value. 

Kevin F. 1\lcGeeney, 1\lSc. 

Department of Medicine and Therapeutics, UniversiLy College, Dublin. 

Studies on factors effeding lM clearance of amyla.se and lipase. 

The immnnological relationship between porcine lipase and colipase 
was investigated. Antibodies to purified porcine lipase were raised in 
rabbits. Attempts to raise antibodies to Lbis enzyme in guinea pigs 
failed. The antibody to porcine lipase exhibited a high degree of independ
ence. I t failed to cross react with lipase from several mammals (human, 
canine, ovine a.nd bovine). It also failed to react with chicken or with 
microbial lipase. No cross reactivity was evident with colipase, even 
with porcine colipase. 

Partially purified porcine lipase contains two molecular species of 
lipase, one very high molecular weight and the other corresponding to 
the monomcr. The homologous antibody (raised against the monomer 
species) gave two precipitin lines when tested against the partially 
purified lipase. It was thus observed that the polymer species of lipase 
cross-reacts with antibody raised against the monomer. 

In order to help visualise weak reactions an enzyme linked intensific
ation reaction was developed. Since no reliable or specific histochemical 
stain for lipase exists, an indirect method was used. All the non-reacting 
protein was washed from the lipa-se antilipase precipitate. This immuno
precipitate was then treated with peroxidase-labe1led porcine immuno
globulin to rabbit I gG. l!~ollowing extensive wnshing the position of the 
lipase antilipaso precipitate was revealed by a conventional histochemical 
stain for bound peroxidase. This staining procedure was used to increase 
the sensitivity of the detection system beyond that obtained by using 
Coomassie blue as protein stain. 

Nuala Mahon, BSc., MSc. 
Department of Medicine, University College, Dublin. 

Director Professor F. P . Muldowney, MD., FRCP (Ed.). 

Parathyroid B OT'TlW'M .Radioimmunoa.ssay 
The level of circulating hormone, in patients with (1) primary 

hyperparathyroidism, (2) uraemia, (3) malabsorption, (4) carcinoma. with 
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elevated calcium and (5) clinical hypoparathyroidism, was investigated 
using an antiserum developed in guinea pigs against bovine parathyroid 
hormone (211/32). The results are presented in Table 1. It was evident 
that, using this antiserum, while hormone levels in the majority of 
patients with primary hyperparathyroidism were elevated, others were 
nevertheless within the normo.l range. A consistent elevation of hormone 
level was evident in the uraemic patients whereas zero or very low levels 
occurred in the ma.la.bsorbtive patients. It was concluded that anti
serum 211/32 was not sufficiently specific to separate these clinical 
groups. A more sensitive antibody, raised in chickens against bovine 
PTR was obtained from Dr. Slatopolsky. Tho results for this antiserum 
are presented in Table 2. 

It is evident that this antibody distinguishes much more clearly 
between the PTH levels of the various clinical groups investigated. 

The effect of infusing bovine parathyroid hormone extract on normal 
subjects was also monitored. A rise in immuno-reactive hormone level 
was observed immediately following infusion. Conversely intravenous 
calcium glucona.te depressed immuno-reactive hormone levels in a 
number of patients with primary hyperparathyroidism, intestinal mal
absorption or chronic renal failure. In all, measurements were made on 
one thousand samples from patients with a variety of clinical calcium 
disorders. 

TABLE 1 
Parathyroid hormone levels estimated using antiserum 211 /32 (B.W.) 

Normal Hypo- Primary Uraemia Mal- Hyper-

0.100 
0.075 
0.225 
0.025 
0.100 
0.100 
0.100 
0.026 
0.200 
0.050 
0.100 
0.150 
0.120 
0.100 
0.100 
0.050 

Mean 
0.101 

s.o. 
0.055 

para.thyroid Hyper- absorption calcaemia 

0 
0.075 
0.025 
0 
0.050 
0.175 
0.280 

0.086 

0.104 

parathyroid Malignancy 
0.275 0.370 0 0 
0.400 0.250 0 0 
0.200 0.450 0 0.025 
0.100 0.550 0 0.075 
0.100 0.550 0 0.125 
0.300 0.400 0.025 
0.275 0.300 0.050 
0.125 0.275 0.100 
0.175 0.350 0.200 
0.275 0.625 
0.175 0.375 
0.800 0.000 
0.300 0.150 
0.325 0.200 
0.475 0.225 
0.275 0.225 

0.286 0.331 0.042 0.045 

0.171 0.163 0.068 0.054 
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TABLE 2 
Parathyroid hormone levels estimated using Slatopolsky antiserum. 

Normal Hypo- Primary Uraemia MaJ. Hyper-
parathyroid Hyper- absorption calcaemia 

parathyroid Malignancy 
0.200 0 0.075 1.500 0.075 0.250 
0.125 0 0.525 1.325 0.700 0.175 
0.050 0 0.925 1.900 0.250 0.875 
0.100 0.025 0.770 2.000 0.050 0 .550 
0.100 1.575 0.725 0.300 0.125 
0.050 0.250 1.725 0.250 
0.025 2.225 0.925 0.450 
0.100 0.350 2.000 0.225 
0.175 0.800 1.250 0.325 
0.125 1.925 2.000 1.050 
0 0.175 1.900 0.275 

1.000 0.400 0.200 

Mean 
0.097 0.883 1.471 0.346 0.395 

s.o. 
0.064 0.695 0.551 0.279 0.315 

Helen 1\lulcahy, MB., BCh., BAO. 
Department of Medicine & Therapeutics, University College, Dublin. 

Director Professor Oliver FitzGerald, MD., MSc., FRCP!., FRCP (Ed.), 
FRCP. 

Serum enzyme Btudies in relation to chronic and relapBing chronic pancreatiti8 
There is a well known association between pancreatitis and pregnancy. 

As this disease is characterised by an elevation in serum levels of amylase 
and lipase, we studied the levels of both these enzymes during pregnancy. 
a 1 Antitrypsin which is of liver origin has been found to be elevated in 
both pregnancy and pancreatitis. This protein was also included in 
our study. 

Blood was taken from forty pregnant subjects attending the National 
Maternity Hospital. Four samples wore taken from each subject, one 
during each trimester and one six weeks post partum. The concentration 
of all three enzymes increased during pregnancy and decreased in the 
post natal period. Statistically significant differences were found between 
the concentrations in the third trimester and the concentrations in the 
post natal period. Amylase p < 0.0005, a 1 antitrypsin p < 0.0005, and 
lipase p < 0.05. The elevation in serum amylase and lipase in pregnancy 
is possibly gr·eater in absolute values if the incrense in plasma volume in 
pregnancy is taken into account. 
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The rise in amylase and lipase during pregnancy suggests that 
hormonal influences may control this process. If these hormonal influences 
were to escape normal control it is likely that the effect may be a 
pathological development in the pancreas. 

Risteard 1\lulcahy, MD., FRCP., FRCPI. in collaboration with Noel 
Hickey, MD., MRCP., Ian Graham, 1\ffi., MRCP., Chriss O'Doherty, S.R.N. 
and Vivien Reid, Dip Diet. 

Cardiac Department, St. Vincent's Hospital, Dublin. 

Secondary prevention in patient, with coronary hearl dt8ea6e 
By December 31st 1973, 541 males and 137 females under 60 years 

who had survived a. first myocardial infarction (Ml) had been admitted 
to a coronary heart disease secondary prevention study. Two hundred 
and fifty-two male patients, who have been followed for four years or 
more, are the subjects of a preliminary report. 

Thirty-four of the 252 had died by the end of the 4 year period. This 
was an average annual mortality rate of 3.4%. Forty-one per cent of the 
deaths occurred in the first year of follow-up and there was a drop in 
mortality subsequently. Most of the patients who died had left ventricular 
failure during the initial myocardial infarction or had other serious com
lica.tions at the time. Apart from complications during the initial MI, 
no other initial factors, such as age or blood pressure, were a determinant 
of long term prognosis in these patients. 

Each patient was subjected to a long term secondary prevention 
programme with modification of such risk factors as hypertension, 
smoking, hyperlipidaemia and overweight. There was a significant 
reduction in the cigarette smoking experience and a statistically non
significant reduction in scrum cholesterol among survivors compared to 
the decedents. The survivors had a significantly higher blood pressure 
compared to decedents, but there was no difference in the mean weights 
of the two groups. 

During 1973, much work was accomplished with our statistician, Mr. 
Gilbert McKenzie, of The Department of Social and Preventive Medicine, 
Queen's University, Belfast, in the development of the statistical method
ology of survivorship studies. 

A long term study of the dietary management of hyperlipidaemia 
continues under the direction of Mrs. Rcid. Results to date confirm an 
initial mean reduction of about 15% in cholesterol levels among patients 
with type-2 hyperlipidaemia, but it is hoped to report the results of a 
longer term study during 1974. 
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Professor F. P. Muldowney, MD., FRCP (Ed. ) in collaboration with 
Dr. Peter O'Connor. 

Metabolic Unit, St. Vincent's Hospital and Department of Medicine, 
University College, Dublin. 

Clinical metabolic di.!orders 
Continuing our work of the previous year in documenting renal 

bicarbonate wastage in uraemic patients with acidosis, we have further 
tested a.nd consolidated the evidence in favour of this phenomenon by 
means of long term external balance studies following bicarbonate 
infusion, in five cases with rhronio renal failure. This method has allowed 
us to redefine the new renal threshold and to compare it with the threshold 
as defined acutely, during intravenous infusion studies. The data. in 
all subjects indicate that the threshold may be equally well defined by 
both acute infusion and by external balance study and that this thres
hold is the point at which patients subsequently stabilise plasma 
bicarbonate levels. The data therefore further expand and confirm the 
interpretation that stable metabolic acidosis in uraemia is determined 
by the new setting of renal bicarbonate threshold. This work is sub
sequently being prepared for publication and will be presented in 
preliminary form by invitation at the Royal College of Physicians in 
London, Symposium on Advanced Medicine in February 1974. 

The converse defect of renal tubular all{alosis in clinical hypofunction 
of the parathyroid glands has gained further support by experiments 
done in dogs during the year, before and after remo"\'"al of the parathyroid 
glands. The data indicate that this manoeuvre significantly raises the 
tubular maximum for bicarbonate reabsorption. 

Using a calcium specific electrode we have established the technique 
of measurement of scrum ionised calcium in the Metabolic Laboratory 
and have described its application to clinical states in two publications . 

.An important clinical application of the above studies has been in 
the milk-alkali syndrome where study of a single case admitted with 
hypercalcaemia and early renal failure, due to excessive "Rennies" 
intake, has indicated that the induced hypercalcaemia resulted in sup
pression of the parathyroid glands, with resulting abnormal renal 
conservation of bicarbonate and systemic alkalosis. Tho data. suggest 
that the m.ilk-a.kali syndrome can be more properly described as 
temporary hypoparathyroidism with renal tubular alkalosis. Further 
work is proceeding on this pilot study. 

A case of clinical muscular weakness due to phosphate depletion was 
shown to be assocated with a renal tubular Fa.nconi Syndrome, including 
wastage of phosphate, amino acids and bicarbonate. This was sub
sequently shown to be a reversible phenomenon, apparently associated 
with an occult secondary hyperparathyroidism as a result of steatorrhoea 
induced by bile salt deficiency. This case is currently being prepared 
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in detail but would appear to provide a. logical explanation for previous 
isolated reports of inability to acidify the urine in cases with cirrhosis of the 
liver and suspected bile salt depletion. 

A comparative study of the therapeutic effect of intra-muscular cal
citonin therapy versus oral diphosphonate therapy in Paget's Disease, 
is being undertaken and is a.lso in the preliminary phase. 

Initial steps have been taken towards the development of an assay 
of plasma vitamin D levels, specifically the 25-hydroxy fraction by 
competitive protein binding assays. It is hoped to introduce this 
technique within the next year as an important aid in the evaluation 
of subjects with bone disease and in the further understanding of 
the development of aasooiated renal lesions in such cases. 

Peter O'Connor, MB., MRCPL 
Department of Medicine, University College and the Metabolic Unit, 
St. Vincent's Hospital, Dublin. 

Director Professor F. P. Muldowney, MD., FRCP (Ed.). 

To demon8trate that parathyroid hormone (P.T.H.) infl'IUncu acid.ba.se 
balance by decreasing renal tubular reabsorption of bicarbonate 

METHOD 
In the previous grant period, we had shown that stimulation of P.T.H. 

levels caused a decrease in renal tubular reabsorption of bicarbonate. 
During this grant period the effects of suppression of P.T.H. on renal 
handling of bicarbonate were studied. 

The cases chosen were those in whom high circulating levels of P.T.H. 
would be expected and included cases of hyperparathyroidism, mal
absorption and chronic renal failure. Also studied were cases of 
hypoparathyroidism. 

The infusion consisted of calcium glucona.te 4 mg{K.g/hr over 4 hours. 
The protocol lasted for 3 days of which the first was a control, the second 
the infusion day and observations continued during the third. 

RESULTS 
In the cases of hyperparathyroidism and malabsorption calcium infusion 

decreased bicarbonate excretion in the urine indicating an increased 
tubular reabsorption. Changes in % tubular reabsorbed phosphate 
(% TRP) indicated PTH suppression. In the first renal case studied a 
similar change was noted but a bout of vomiting may have invalidated 
the results. In a second renal case the results indicated no change in 
bicarbonate excretion pattern. 



Infusions in hypoparathyroid cases produced no change in bicarbonate 
excretion or % TRP. One of these patients had studies pre and post 
parathyroidectomy, the data. showing a clear relationship between 
PTH and bicarbonaturia. 

StntMABY 
In two of the three clinical situations where P.T.H. levels are 

elevated calcium infusion has been shown to suppress P .T.H. levels 
with a concomitant decrease in bica.rbonaturia. No such change was 
seen in the hypoparathyroid ca.sos studied. In chronic renal failure cases 
the results from two infusions are equivocal and we feel more work in 
this group is indicated. 

Desmond Sheridan, MB., BCh., BAO. 
T.C.D. Professorial Medical Unit, Meath Hospital, Dublin. 

Director Professor P . B. B. Gatenby, MD., FRCP!., FRCP. 

The bioassay of erythropoietin. and it.! use in the study of anaemia& 
Further log dose response experiments were carried out using the 

incorporation of Fe69 into red blood cells as the metameter of erythro
poietic stimulus, in exhypoxic polycythaemic mice. Log dose response 
curves were linear between 0·05 and 2·5 I .R.P. units. Indices of 
precision (.t) ranged from 0·09 to 0·2. 

A further crude extract of erythropoietin has been prepared from the 
urine of anaemic subjects and assayed against the International Reference 
preparation of erythropoietin, using the four point parallel line technique. 
No significant deviation from parallelism was found and the potency of 
the extract was 0 · 299, with fiducial limits, (P=O · 95) of 0 · 293 to 0 · 307 
I.R.P. units. 

The urinary erythropoietin excretion rate has been me&Bured in a 
number of clinical states. These a888oys were carried out using the acetone 
extract described above and the results expressed in I.R.P. units. The 
excretion rate in normal males was found to be 2 · 6 + 1· 9 I.R.P. units. 
High levels of excretion were found in patients with anaemia due to iron 
deficiency, blood loss, and marrow aplasia, and in patients with hypoxic 
polycythaemia. Low levels of excretion were found in patients with 
chronic uraemia, polycythaemia vera, and rheumatoid arthritis. 

Tissue extracts removed from patients with polycythaemia were exam
ined for the presence of erythropoietic activity. Significant activity was 
found in a specimen of renal cyst fluid, and in the isotonic extract of a 
leiomyoma (P < ·05). 



CLINICAL SURGERY 

G. Brow, MB., BCh., BAO. in collaboration with R. D. Quill, FRCSI and 
P. J. Byrne. 
Clinical Research Department, Sir Po.trick Dun's Hospital and Depart
ment of Experimental Surgery, Trinity College, Dublin. 

Director W. G. Fegan, MCh., FRCS!. 

A. Skin blood flow in crural area8 
The clearance of an inert radioactive gas (xenon) from the skin is being 

used to compare skin blood flow in crural areas of normal subjects with 
that of patients with venous insufficiency of the lower limb. 

So far, the results indicate that the patient group (16 limbs) has a 
mean skin blood flow of 2 · 8 ml/ lOOg/min and the normal group (5 limbs) 
5·4 mlflOOg/min. The reduced blood flow in the patient group may 
contribute to the skin lesions that develop in such patients. 

B. Venous calf pump function 
Strain gauge venous occlusion plethysmography during exercise is 

being used to assay venous calf pump function in norma! controls and in 
patients with venous insufficiency. A pilot study showed that thero 
was a difference in the patients' and control groups' ability to reduce 
the venous volume of their calf whilst flexing their ankles against 
pressure. The patient group was divided into those with primary varicose 
veins and those with the post phlebitic syndrome, and a difference between 
these two groups' x·oduoing ability was also noted. 

In order to standardise the work done by the calf pump in clearing 
the limb of a volume of blood, a. 'foot pump' has been designed, against 
which the patients may flex their ankle through a. variety of angles and 
against a number of pressures. On completion of this piece of equipment 
a larger study will commence in patients from the varicose vein clinic, 
and it is hoped that this work will provide a. quantitative assessment 
of calf pump function. 

In conjunction with this work another pilot study on the range of ankle 
movement (measured by goniometer) in a group of patients (60 ankles), 
who attended the varicose veins clinic, has shown that they have a 
smaller mean range of movement (38°) than a normal volunteer group 
(20 a.nkles~5l 0 ). This information may have a bearing on the work on the 
calf pump above. 

C. Structural venous changes in aUered blood dynamiC8 
A section of femoral vein containing a valve has been resected and 

implanted unreversed into the dog's femoral artery. Doppler flow re
cordings were then made over this vein segment. Subsequent femoral 
arteriograms and Doppler flow recordings over the operation site, were 
made to confirm dilatation and turbulence respectively in the resected 
vein. P revious work in this department had suggested that the creation 
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of two fistulae with an interval of weeks mo.y be an unnece888ory pro
cedure in the production of retrograde turbulent flow in o. section of vein. 
In this series of experiments the undilated vein is immediately subjected 
to high pressure retrograde flow, and is also made to lie nearer the skin 
surface in a. situation more comparable with the superficial veins in the 
human limb. 

So far, 9 dog limbs have been operated on, but only 5 have remained 
patent. A further 7 operations have yet to be performed and qualitative 
and quantitative histological changes remain to be examined. 

Professor W. G. Fegan, FRCSI. 
Clinical Research Department, Sir Patrick Dun's Hospital, Dublin. 

An evaluation of elastic stockings 
Dr. Somerville's work on elastic stockings from last year was con

tinued. Twelve patients were investigated in order to evaluate elastic 
stockings in the treatment of venous insufficiency by grading the 
patients' symptoms and measuring the resting and ambulatory pressures 
in their superficial veins. The pressures in 11 control group of 10 normal 
volunteers were also measured on one occMion. The patients' symptoms 
and pressures were recorded before, during and at intervals after treat
ment with the stockings. 

The work showed that during the period of stocking treatment the 
patients initial high ambulatory pressure progressively dropped to values 
similar to the normal control group. The patients also experienced a 
reduction in symptoms. However, two months after discarding the 
stockings the pressures had risen again, until after 5 months, both the 
pressures and symptoms were similar to the pre-treatment values. In 
a.li tbo patients' the higher ambulatory pressures were always associated 
with the more severe symptoms and the lower ambulatory pressures with 
the milder symptoms. 

It is suggested that the retrograde flow down the superficial veins and 
outward flow from incompetent-perforating veins, responsible for the 
high ambulatory pressure, are prevented by the compression effect of 
the elastic stocking. 

Xenon clearance studies continue. A reproducable atrauma.tic 
epicut.ancous labelling technique using the gas dissolved in saline has 
been perfected. 

Leslie K. T. Lam, MD., BCh., BAO., B.Sc. in collaboration with Dr. 
Scan Bla.ke. 
Mater Hospital, Dublin. 

Director Professor Eoin O'Malley. 

A study of magnesium and potassium in patients undergoing open heart 
surgery 

In a preliminary run of 12 cases of open-heart surgery we found that: 
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(1) There was a marked fall in the serum magnesium level while patients 
were on by-pass. This fall was more marked than that reported by other 
investigators. (Down to 0·99 mEq/litre in one case.) In only one case 
the serum magnesium did not fall because that patient had renal failure. 
The serum magnesium level returned to normal by about 6-12 hours 
after coming off by-pass. 

(2) Concentration of magnesium in urine during by-pass fell markedly 
and then slowly rose and came back to a normal pre by-pass concentration 
after 4-5 days post-operatively. 

(3) The faH in serum magnesium and urinary magnesium was not 
accompanied by fall in serum or urinary potassium concentration. 

(4) The concentration of magnesium in skeletal muscle corresponded 
to that found in the literature. 

The atrial muscle magnesium pre by-pMB was 66·7.±3·5 mEqfkg dry 
fat-free weight and post by-pass 64·0+9·1. We do not have sufficient 
data. to work out any statistical significance. 

The higher post by-pass magnesium level in at rial muscle may be due 
to crushing of muscle or anoxia. 

We had some difficulty in estimating the potassium level in the 
muscle biopsies. This difficulty was in the extraction of fat from the 
muscle. This difficulty ha.a now been overcome and in our last recovery 
studies, the recovery (recovery of added magnesium and potassium to 
muscle biopsy) for magnesium wa~ 97% and potassium 98·8%. This 
is quite satisfactory and we feel that we can now proceed with our study. 

We need another 12- 14 cases before we can draw any conclusions. 

lames M. Sheehan. MD., FRCSI, BSc. (Anat.), MSc. (Bio-Ens.). 
St. Mary's Orthopaedic Hospital, Ca.ppagh and University College, Dublin. 

Director Professor Patriok Fitzgerald. 

Development of an arlif icW.l btu joint and aBBociatecl inBtromentation 
The report for the year ending 1973 deals with the final phase of a 

3 year development and clinical trial of an artificial knee joint and the 
associated instrumentation for implanting this in the body. 

Over the past year, a further series of 32 knee joints have been 
inserted bringing the total series to date to 56. 

A number of minor modifications have been made to both the femoral 
and tibial component. The method of fixation of the plastic tibial com
ponent in the metal holder which is inserted into the tibia has been 
considerably modified to give a more rigid fixation. 
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A series of destructive teats on both the femoral and tibial components 
have been carried out and the fatigue properties of the plaatio used in 
the construction of the joint are still under way. These initial testa 
appear entirely satisfactory. 

The precision finish cam ground technique haa been developed to 
increase the quality of the surface finish on the metal component and 
thus minimise wear on the plastic bearing surface. 

Three additional instruments to facilitate the insertion of the 
prosthesis have been developed. Collateral clinical trials a.re proceeding 
in England, Scotland, United States, Canada. and Denmark. Further 
trials are at present being arranged in Australia and Austria and in 
addition it is hoped to increase greatly the number of centres carrying out 
this trial, particularly in the British Isles and United States. These 
clinical trials have already helped very considerablyin thedevelopmentof 
the prosthesis in that difficulties met by other surgeons have been 
largely responsible for modifications, particularly in instrumentation, 
over the past year. 

EXPERIMENTAL MEDICINE 

W. A. Boggust, ltiA., PhD., ltiSc. (Dunelm) in collaboration with 
Professor R. A. Q. O'Meara, MD., SoD., FRCPI., SFTCD. 

Department of Experimental Medicine, Trinity College and St. Luke'a 
Hospital, Dublin. 

Factors related to malignancy and invasiveness in cancers 
Cancer tissues removed at surgery were characterised by increased 

amounts of phospholipid& and also contained elevated levels of nucleic 
acids when compared with normal tissues of the type in which the 
tumours arose. 

The increase in nucleic acids tended to be proportional to the increase 
in phospholipid so that the ratio of phospholipid phosphorus to nucleic 
acid phosphorus remained approximately constant despite considerable 
variations in the amounts of phospholipid and nucleic acid in the cancer 
relative to normal controls. 

Generally, the RNA/DNA ratio of the cancer was similar to that of 
the control; in some cases DNA was raised relative to RNA. These 
findings could be attributable to the presence of an increased number of 
cells per unit mass of the cancer relative to the control. 

Following administration of 320 ortho-phosphate before surgery, the 
total phospholipid fraction had a specific radioactivity similar to that 
of the nucleic acids. Uptake of phosphorus and turnover rates were 
therefore the same for both tho phospholipid pool and nucleic acids. It 
is of interest that after radioactivo labelling of a tissue a substantial 
part of the measured activity is attributable to components unrelated to 
nucleic acid metabolism. 
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As shown previously tho phospholipid fraction with the highest specific 
radioactivity per J.Lg P contained both phosphatidyl-serine and phos
phatidyl-inositol. This has been resolved into PI with very hlgh activity 
and PS with lower activity corresponding to that of phosphatidyl
ethanolamine with which it is metabolically related. 

Enzymes degrading collagen-containing structures adjacent to cancers, 
and possibly associated "'ith invasiveness, arc being studied using a 
synthetic substrato specific for collagenase and by other means. 

Experiments suggest that degradation involves a series of stages 
susceptible to dificrent inhibitors. The properties of fractions isolated 
from tumour extracts conform to reports that the hydroxyproline
releasing enzyme exists as a precursor activated by a trypsin-type 
enzyme in the t issue. 

D. E. FitzGerald, LRCP. & SI., MSc., PhD. 
Depart-ment of Experimental Medicine, Royal College of Surgeons in 
Ireland, St. Laurcnco's Hospital and St. Mary's Hospital, Phoenix Park. 

Early delecti<m of di.9ea.se of the carotid artery system by rum-intrusive 
ultrasonic techniques 

Continuous wave Doppler shift ultrasound techniques are being 
developed to assist in the diagnosis of obstructive arlerial disease 
developing in the carotid and vertebral arterial system. Under normal 
circumstances the blood flow direction is outwards, i.e. from the internal 
system towards the external system. There is some resistance to thls 
flow in the external artery branches. In the normal situation, digital 
compression in front of the ear to block the distal external arteries of that 
side removes the resistance flow which enhances the flow through the 
opthahnic artery. The ultrasound signal becomes louder. If there is 
obstruction in the internal carotid system then during this maneouver 
the signal does not enhance, it may even disappear, and the direction of 
flow will also be affected. In this event further tests must be made to 
determine the site of obstruction. Because of the rich cross circulation 
potential it is necessary to occlude in turn the vessels on the other side of 
the head, and work down systematically toward Lhe common carotid 
artery until the sow·ce of infiuonce on the opthalmio artery is determined. 

The uso of two probes at points along the system allows the pulse 
t ransmission time to be measured which is related directly to the length 
of the arterial pathway. 

Correlation with arteriography shows this technique to be sensitive 
in the detection of distributed atheromatous plaques the presence of 
which cause disturbance of Lhe velocity prot:ile of the blood. cells passing 
through the ultrasound beam. A characteristic alteration in the ultra-
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sound signal and subsequent waveform is also found in the presence of 
aneurysm. It has been found that even small aneurysmal dilations of 
the artery proximal but adjacent to the site of measurement can be 
detected by continuous wave ultra-sound scanning. 

S. M. Lavelle, MD. in collaboration with J . O'Donoghue and P. Brady. 
Department of Experimental Medicine, University College, Galway. 

Automated biological experimentation 
1. Peripheral instrumentation 

The objective is to inject 6 drugs continually in any combination into 
6 rabbits, to monitor their effects and to prescribe the logic and the 
control of the experiment by program. The computer used is an IBM 1800 
process-control machine on-line and sharing time. The accumulated 
data is stored on magnetic disk and tape. 

The instrumentation for measuring central and peripheral temperature, 
local isotope radiation, and blood-sampling was improved. Devices for 
measuring pulse-rate (electrocardiac), urinary output (volumetric) and 
respiratory rate (prototype plethysmographic) were constructed and 
channel identity display was added to the multiplexer. 

S. M. Lavelle, MD. in collaboration with B. O'Neill, J. O'Donnell, 
Ann Kennedy, J. McCarthy and R. 0 hOgartaigh. 
Department of Experimental Medicine, University College, Galway. 

Automated biological experimentation 
II. Program development 

The program to be installed in permanent core in order to control 
time-sharing was written. 

It reads on interrupt seven test-results on each of six rabbits and holds 
the dose-values of the 6 drugs which the pump implements in the 
ensuing half-minute. 

The program in working core which manages the log, trend computation 
of dose was devised and laid out. 

The program to read, log and sort the test-results from the blood 
analysis machine was improved and debugged. Further considera
tion was given to the systems and strategies on which the program for 
managing the experiments will be based. The completed programs were 
put on video.tape and documented. 
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John P. Maokey, MB., DCh., DAO. 
M:U.ter Miserieordiae Hospital, Dublin. 

Diredor Dr. J. Barnes, MD. 

Olojazimine in the treatment of discoid lupus erythematosus 
Olofazimine a rimino-phenazine dye has been shown to have immune 

suppressive properties. We have employed it in the treatment of twenty
eight cases of discoid lupus erythematosus. Eighteen of these cases 
went into remission. 

PLAN OF T RIAL 

An open trial wa.s decided on because of the scarcity of patients, tho 
difficulties of a. double blind trial with the dye clofazimine and the 
dangers of the ocular side effects of chloroquine. 

This report covers the results of the first twenty-eight patients 
attending the department in whom the course of therapy has boon 
concluded. Patients were given clofazimine in lOO mg capsules. 

RESULTS 
Table I summarizes the results in the first twenty-eight cases. 

TABLE I.-Dosage, duration and results of treatment with clofazimine 
in patients with discoid lupus erythematosus 

Patient No. of No. of 
Group Dose of Clofazimine Patients Patients 

Improved 
Group l lOOmg X 3 weekly for 3 months 6 3 
Group 2 lOO mg daily for 3 months 9* 5 
Group 3 200mg daily for 3-6 months 11* 7 
Group 4 (a) 200mg daily for l month 

} 
3 2 

lOOmg daily for 4 months 
(b) 200mg 2 months 

400mg l month 1 1 
l OOmg 5 months 

*One of the patients in Group 2 and one in Gmup 3 are "failures" from 
Group l. 

A feature of clofazimine therapy is the storage of the dye in the 
subcutaneous fat and macrophages. This produces a pink staining of 
the skin. Six remissions were recorded between 2 and 5 months after 
concluding a cow·se of treatment but while the presence of clofazimino 
in t he tissues could still be noted from the staining. 

CONOLUSION 
Clofazimino appears to be a safe form of therapy for discoid lupus 

erythematosus and compares favourably with the reports in the litera
t ure on the results obtained with chloroquine. Four of the pat ients 
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relapsed on a subsequent occasion usually the following summer when 
exposed again to sunlight. All remitted with another course of treatment. 
Patients who failed on the higher dose scales did not respond when recalled 
and given another course. As clofazimine has been useful in one auto
immune disease it may well be usefully employed in others. 

EXPERIMENTAL SURGERY 

W. H. Beesley, 1\ID., 1\ICh., FRCSI. in collaboration with 1\lr. R. Gay, FRCSI . 
Department of Experimental Surgery, Trinity College, Dublin. 

A new operation for the treatment of dumping syndrome 
As outlined in our previous report, the objectives of the present 

investigation were to determine the effect of jejuna) myectomy on the 
gastric emptying time of dogs who had undergone a standardised polya 
type partial gastrectomy. Four dogs underwent a polya. type partial 
gastrectomy. Three barium studies were performed in each dog following 
recovery. A jejuna} myectomy was then performed in each dog and 
after recovery three more barium studies were undertaken. Following 
this a further jejuna! myectomy was performed in cnch animal, and after 
recovery three further barium studies were undertaken. The barium 
x-rays were taken at definite time intervals, and the rate of gastric 
emptying determined in the control dogs, after the first myect<>my and 
after the second myectomy. Statistical nnalysis of t,he data was per
formed by :?vfr. Smith of Arthur Guinness Son & Co. A statist,ical pro
longation of the gnstric emptying time was found in Lhree dogs following 
the first myectomy. The fourth dog, although showing prolongation of 
gastric emptying following the myectomy, this was not significant 
statistically. In the Lhree dogs that tmdcrwent a second myectomy, this 
statistically prolonged further gacStrio emptying in two of them. The 
third dog, showed prolongation of gastric emptying between the second 
and first myectomy but this was not, significant. This data has 
demonstrated that following a polya typo partial gastrectomy, jejuna} 
myectomy can prolong gastric emptying t ime and may therefore add to 
the armamentarium of the surgeon in the treatment of dumping 
syndrome. 

Further work is now being undertaken using three further dogs. 
Theso dogs have had a standardized polya partial gastrectomy combined 
with abdominal truncal bilateral vagotomy. Following recovery, the 
three dogs underwent three barium studies using a standardized barium 
meal, to determine their gastric emptying rates. Each dog then under
went a jejuna.l myectomy and, following a suitable recovery period, 
three further gastric emptying barium studies were performed. At the 
present time these three dogs are undergoing a further jejuna! myectomy. 
This prosont investigation is intended to show whether (a) the gastric 
emptying pattern following the myectomy is in any way altered by 
the presence of tho vagotomy and (b) whether the presence of the 
vagotomy would lead t<> any undue gastric stasis following the myectomy. 
Further work during the present year is contemplated to establish the 
safety of performing a vagotomy, antrectomy and jojuna.l myectomy, 
all at the same operation. 



David Bouchier-Hayes, 1\m., FRCS!., FRCS. (Eng.). 
Department of Surgery, University College, Dublin. 

Director Professor Patrick F itzGerald . 

Factor influencing the early patency of vein by-prus grafts in arterial surgery 
The effect on early patency of vein by-pass grafts of inflow reduction, 

outflow reduction, mean blood Bow in the graft and lumbar sympath
ectomy, is being studied. 

EXPERIMENTAL MODEL AND 1flETHODS 
A chronic stenosis is created in the superficial femoral artery of mongrel 

dogs. A period of four weeks is allowed to elapse to permit the develop
ment of collateral circulation. A vein by-pass graft is then performed. 
The mean blood flow in t he graft is then measured by means of an 
electromagnetic flowmeter. The flow in the graft is then reduced by 
either a proximal or a dista.l critical stenosis. The animals are then 
divided into groups with flow levels of 0-20 mls/min, 21-40 mlsfmin, 
41-60 mlsfmin, 60 mls or greater. The graft is re-examined at 4 weeks. 
If patent ra<liologically further flow studies arc carried out. 

RESULTS 
To date a. total of 20 by-pass grafts have been performed. Results 

are available in 14. 

INFLOW REDUCTION 

Dog. No. Mean Flow 
Patency 
7 Days 4 WeekR 

I 20 mlsfmin. Occluded 
2 20 mlsfmin. Patent Occluded 
3 17 mlsfmin. Patent Occluded 
4 19 mlsfmin. Occluded 
5 
6 18 mlsfmin. Patent Occluded 
7 15 mlsfmin. Occluded 
8 20 mlafmin . Patent Occluded 
9 58 mlsfmin. Patent Patent 

10 80 mlsfmin. Patent Patent 

OUTFLOW REDUCTION 

Mean Flow Patency 
Dog No. mlsfmin. 7 days 4 weeks 

11 20 Occluded 
12 45 Patent Patent 
13 18 Patent Patent 
14 15 Occluded 

54 



The numbers to date are too small to allow for any definite conclusions 
other than (I) that in the presence of a proximal stenosis a mean blood 
flow of 20 mls in tho graft will result in failure; (Il) that four weeks is 
the minimum length of follow-up ns gmfts patent at 7-14 days were 
occluded at four wooks; (ill) thaL an electromagnetic flowmeter is a 
valuable technical aid in the performance of arterial surgery. 

Joseph T. Cahill, MB., FRCSI., FRCS(Eng.). 
Department of Surgery, University College, Dublin. 

Director Mr. E. J. Ouiney, MCh., FRCSI., FRCS (Eng). 

Development of a technique for liver preservation 
Between January 1972 and July 1973, a programme of hepatic trans

plantation in pigs has been carried out, a. total of 42 transplants being 
performed. The purpose of the work reported was to develop a simple 
but efficient method of liver preservation. 

EXFER~ENTAL METUOD 
Landrace pigs, weighing between 20 and 30 kgs. were used. Cortico

stcroids were given to both donor and recipient animals as membrane 
stabilisers. The isolated livers were preserved using hypothermic (4 °0) 
pulsatilc perfusion system, with cryo-precipitated micropore filtered 
plnsma being used as perfusate. Penicillin, Ka.HC03, Mg., insulin and 
pcrfudex were added to the plasma. During each perfusion, the pH, 
plasma temperatut"e, perfusion pressure and pulse wore monitored. 
Surface oxygenation of the perfusate was employed and circulation was 
maintained with a diaphragm pump. 

Two experimental groups have been designed to date. 

Group !-Four experiments; the livers were perfuscd for 2 hours. 

Group 2-Four experiments; the livers were perfuscd for 4 hours. 

In each group, the liver was hetcrotransplanted immediately, the 
maximum time to revascularisation being 6! hours. In both groups, 
organ viability was assessed by measurement of oxygen, carbon dioxide 
and lactatcfpyruvat.c ratios on the arterial and venous sides of the circuit. 

In Group l , all four organs were considered viable on completion of 
perfusion. At transplantation, two animals died at operation from un
controllable bleeding, and the other two djed in the first 24 hours, one 
ft·otn bleeding, tho othor from suffocation. Histology on all four livers 
showed no gross changes of anoxia. 

In Group 2, all organs were again considered viable on completion of 
porfusion, with impressive oxygen usage. Following transplantation, 
all four animals died from bleeding in tho fixst 24 hours, histology showing 
anoxic changes in only I organ. 
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We aro encouraged by our results in liver preservation to date, and 
work is iu progress to prolong preservation time, and to assess the long 
term function of the transplanted organ. 

Edward J. Guiney, MCh., FRCS., FRCSI. 
Our Lady's Hospital for Sick Children, Crumlin, Dublin. 

A study of the cardio-oe8ophageal sphincter in infant8 and children using a 
combination of intraluminal oesophageal pH estimatians and manometry 

Further experience with this technique has boon acquired. l t has 
been found that in children over two years, the use of monometry is 
quite feasible. Ten such older children have been studied. 

In younger infants and particularly in the nconat~. considerable 
difficulty has been found in using those techniques. Passage of the 
catheters and pH probe can cause upset to the patients. In addition in 
infants the pH probe is particularly liable to become covered with mucous 
which confuses and sometimes invalidates results. Despite this, satis
factory records have been. obtained in a further seven infants, showing 
an intragastrie pH between 0·8 and 2·0. This project is continuing. 
There is a problem in finding patients in whom the use of these techniques 
is justified. 

T. V. Keavcny, BSc., 1\ICh., FRCSI & Ed. in collaboration with 
S. M. K. Cunningham, BSc. 

Dept. of Surgery, University College, Dublin. 

Director Professor P. FitzGerald, MSc., l\ID., MOb., FRCS!., FACS. 

Developrrumt of portable renal pre8ervation unit 
The aim of the work was to develop a simple and reliable system of 

kidney preservation during the pol'iocl needed for tissue typing and 
transportation. 

Canine kidneys were perfused, after an initial cold flushout with 
Ringers solution, with cryoprecipitated micropore-filtered plasma at 
6-8°0 to which Penicillin, Magnesium sulphate, Insulin, Mannitol and 
Sodium Bicarbonate were added. No.+, K +, osmolality, pH, p02, lactic 
dehydrogenase, lactic acid, pyruvic acid, temperaturo, pet-fusion pressure, 
and pulso were monitored throughout the perfusion. The perfusate was 
surface oxygenated and circulated using a diaphragm pump. 

Function of the kidneys \cvas assessed by auto-transplantation followed 
by monitoring of serum urea and creatinine and by intravenous pyelo
gram. 
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This system gave consistently good function after 24 hours preservation 
but did not give good results after 48 hours preservation. Only one out 
of five kidneys was functional when the preservation was extended to 
48 hours. At present the effect of exchanging the perfusate after 24 hours, 
addition of procaine hydrochloride to the flushout, and addition of 
hydrocortisone or methylprednisolone to the perfusate, are being studied. 
The effect of Allopurinol on the concentrations of ATP, ADP and AMP 
during ischaemia and postischaemic recovery was studied in the rat 
kidney. Eighty-two animals divided into eleven groups were studied. 
Kidneys were rendered ischaemic by clamping of the renal pedicle. 
Allopurinol treatment when utilised was administered at 100 mgsfKg. 
body weight intravenously 20 minutes before clamping. 

Ischaemia resulted in a rapid fall in kidney total levels of ATP, ADP 
and AMP in both control and Allopurinol treated groups, but the treated 
groups had significantly higher total concentrations. Allopurinol had a 
much greater effect during extended recovery a.fter 60 minutes ischaemia 
as can be seen from the table. 

Total Concentrations of ATP, ADP and AMP expressed as 
Percentages of Normal 

60 minutes 30 minutes 90 minutes 
ischaemia postischaemic postischaemic 

recovery recovery 

Control Animals 31·1% 40 ·0% 42·6% 

Allopurinol treated 
anima.ls 42 · 3% 55 ·3% 75·4% 

Allopurinol treatment may be beneficial in many ischaemic situations, 
such as in organ preservation, limb ischaemia and shock. 

A limited number of studies on the effect of acute and chronic ischaemia 
on muscle ATP have been carried out clinically. 

K. M. Sbaw, 1\ID., FRCSI. in collaboration with R. G. S. Platts, BA., 
MB., BCh. 
Department of Experimental Surgery, Trinity College, Dublin. 

Pulm,onary transplantation 
The objective of the research was to measure pulmonary function 

in dogs under graded exercise stress before and after homo-transplanta
tion. Dogs were trained to run on a treadmill with their heads in a hood 
for open circuit measurement of oxygen uptake. A unique design of 
balloon cuff was developed for chronic placement r.round the main left 
and right pulmonary arteries. The cuiTs were placed at thoracotomy 
and were capable of occluding either pulmonary artery by inflation from 
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the exterior. A special catheter-cum-probe was developed for right 
heart thermal dilution measurement of cardiac output. At different 
grades of exercise on the treadmill, normal values for each dog were 
obtained for perfusion through each lung separately, and through both 
lungs. Oxygen uptake was measured simultaneously. 

These experiments produced results of ventilation and perfusion in 
normal dogs, under graded exercise, which were comparable to those 
found by other workers. Four dogs were trained, and had satisfactory 
pulmonary arterial cuffs implanted. Two dogs completed pro-operative 
measurements, and a third died during them. One dog had a successful 
homo-transplantation of the left lung, but succumbed to an infection 
before post-operative measurements could be made. The fourth dog died 
from an accident in kennels. 

We conclude that satisfactory experimental procedures were developed 
to enable the desired measurements to be made, despite the inherent 
difficulties. Insufficient numbers of dogs were prepared to cover the 
inevitable wastage of these procedures. We believe that further work 
should be carried out on similar lines to those developed during the 
course of this work. 

MICROBIOLOGY 

Professor Ellen C. Moorhouse, DPH., MRCPatb. 
Department of Clinical Microbiology, R.C.S.I. 

Epidemiology of R factors 
l. OVERSEAS STUDENTS SURVEY 

A total of 60 students has been investigated and the survey will stop 
in June, 1974. Results show that 40% of the students were excreting 
multiple antibiotic-resistant enterobacteria with R factors (R+) on 
arrival in this country. At some time during the investigation, all 
students excreted R+ enterobacteria. 

The E. coli serotypes carried by 33% of the students have been 
identified. There is a wide variety of serotypes and to date no obvious 
patterns of serotypes have been found. 

2. BACTERIOLOGICAL INvEsTIGATION OF SPINA BIFIDA BABms 
Detailed bacteriological investigations have been done on a total of 

17 babies. Results show that despite colonisation with pathogenic 
multiple-resistant bacteria with R factors these infants do not acquire 
any infections other than urinary tract infections and menincitis. 

Professor F. S. Stewart, MD., SeD., FRCPI., FRCPath., FTCD., MRIA., 
in collaboration with Mrs. Mary McLoughlin, MSc. 
Moyne Institute of Preventive Medicine, Trinity College, Dublin. 

Bacterial haemagglutination reactions 
The work in this area has continued with particular reference to 
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bacterial and viral agents capable of modifying human red blood cells 
in such a. way that these become agglutinable by so called 'non-saline 
agglutinating Rh antisera' (hyperagglutina.bility). Two main problems 
have been studied: (1) The nature of the agents present in bacterial 
cultures which render them capable of effecting this modification and 
(2) the precise way in which the modification is produced. 

1. The modification is known to be produced by proteasos and protease 
free neuraminidase. In respect of tho bacterial cultures examined the 
evidence pointed strongly to neuraminidase as being tho active agent 
since only cultures which produced neuraminidase, and none of these 
producing protooso were active. Protease activity was estimated bio
chemically by the hydrolysis of a-N -benzoyl-L-arginine amide and 
neuraminidase by the release of N-acctyl neuraminic acid from red blood 
cell substrates and by alteration of the antigenic specifioity of t reated 
cells (CMA modification). 

Independent supporting evidence for this identification were the 
findings: 

(a) production of the agents responsible for CMA modification and 
hyperagglutinability in respect of non-agglutinating Rh antisera 
was inducible in active cultures by N-e.cetyl mannosamine and in
hibited by N-acotyl neuraminic acid; 

(b) both activities were diminished in parallel by aeration of the 
cultures by agitation on an orbital incubator during growth. 

2. Cells modified by proteases and neuraminidases showed marked 
reduction in electrophoretic mobility as estimated with a Zeiss 
cytopherometcr. I t was found however that reduction in electro
phoretic mobility per se could not be the cause of the change since 
cultures of Proteus and Pseudomonas species which had been found by 
the biochemical procedure to produce protease cam.od marked reduction 
in electrophoretic mobility but did not produce tho hyperagglutinability 
modification. 

PAEDIATRICS 

Bridget Egan-1\-litchell, 1\m., DCh. 
Regional Hospital, Galway. 

Director: B. McNicholl, MD., FRCP., FRCPl., DCh. 

Gluten toleran« in coeliac. disease-case findings in families of coeliar. 
children 

GLUTEN TOLERANCE 
Of 207 children with biopsy proven coelia.c disease, 40 have so far 

boon given trials on normal diets at a mean age of 9 · 7 years. They had 
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been on gluten-free diets for a mean of 6 years and mucosal histology 
had returned to normal. 

In 36 children the mucosa reverted to moderate or severe atrophy 
in a mean of 15·4 months (4 to 35 months). In 6, symptoms appeared 
and flat mucosa was found in 4 to 14 months, 3 of these showing a fall 
of 5 or more length centilcs. Of the remaining 30, 15 showed falls of 5 
or more length centiles and 11 of these falls of 5 or more weight con tiles; 
some of the 15 showed falls in serum iron or folate. Ten children without 
symptoms or falls in growth contiles, showed fo.lls in ser11 m ir·on or folate. 

Four children still have normal appearing mucosa 16 to 47 months 
after return to normal diet, some having ::.ymptomc;. Ser·ial biopsies 
have shown falls in disaccharidase level~:; and all some fall in scrum iron 
or folate; a later reversal to flat mucosa is expected. 

Thirty-six children have been shown to ho.ve permanent gluten 
intolerance, 4 more probably nlso have. Susceptibility to gluten varies 
widely, the interval between re-introduction of gluten and r·ccurrence of 
severe mucosal damage varying from 4 to 35 months. 

FA~ITLY STunms 
Partial studies on a fow families have boon made; when tho above 

trio.l is completed, more time will be ~wailnble for this study. 

GENERAL 

One hundred and thirty-one mucosal bio1,sics wero made during the 
year, 27 new coeliacs being discovered. 

PATIIOLOGY 

J ames A. Kirranc, l\lD., PhD., 
Department of Pathology, University College, Dublin. 

Immu1wlogy of collagen-The species specificity of the cutaneous delayed 
hypersen11itivity reaction 

Recognition of a protein as im munogcnic by a responding animal 
must be based on structural differences between 'self' and 'not self' 
The present study was initiated in order more closely to define those 
structure::~ on the collagen molecule which are recognised as 'not self' 
by sensitized guinea-pigs. Mammalian collagens, prel;umably structur
ally more closely related to guinea-pig collagE>n than f!sh collagen, were 
highly immunogenic, fish collagen and (1-Pro-Cly-l-Pro)n were not. 
'Foreignness', therefore, was not the decisive factor. '!'his assumption 
was corroborated by the results of the experiment in which native 
molecules wore compared with. those from which tho most variable region 
(the terminal, non-helical peptides) has been removed by treatment of 
the native molecule with proteases. Proteolytic treatment did not 
substantially alter the immtmogcnicity of the molecule, i.e. immuno
genicity was not related to the most 'foreign' portion of the molecule. 
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The physicochemical parameters of the synthetic polymer (1-Pro-Gly-1-
Pro)n closely resembles those of native collagen, of mammalian collagen 
more than of fish collagen, with its more stable helix. (1-Pro-Gly-l-Pro)n 
cannot, on tho basis of the present experiment, bo assigned to either 
of the not or little immunogenic groups of collagen. It may either too 
cloS('Iy resemble guinea-pig collagen and would then have to be grouprd 
together with the altered guinea-pig collagens, or it may be too 
distantly related to guinea-pig and the mammalian collagens and would 
then have to be grouped together with fish collagen. This latter alt<>r
native appears to be more easily compatible with the data. since com
parisons between (1-Pro-Gly-1-Pro)n and mammalian collagens in 
animals sensitized with rat, human or rabbit collagen usually revealed 
a high degree of dissimilarity between tho synthetic polymer and the 
mammalian collagens, whereas the same animals could never discriminate 
between the synt-hetic peptide and fish collagen. Comparisons in animals 
sensitized with (1-Pro-Gly-1-Pro)n are meaningless in view of the overall 
low reactivity of these animals. It should be stressed, however, that all 
considerations are based on a single immunization schedule and on tho 
arbitrarily selected lower limit of the skin rcacLion index. Reaction 
indices from animals sensit-ized with (1-Pro-Gly-1-Pro)n sometimes very 
closely approached this limit. ·while degrees of reactivity can be inferred 
from the data, it would be premature to conclude that (l -Pro-Gly-1-Pro)n 
is not immunogenic in guinea pigs at all. 

The demonstration by the pref*'nt study that terminal regions of the 
collagen molecule are not recognized to a significant degree as species 
specific determinants for the delayed hypersensitivit-y reaction is, although 
unexpected, not without precedent in antibody mediated systems. 
Species specific antibodirs to collngen, raised in rals, rract preferentially 
with conformation-dependent dett-rminants "ithin the triple helical 
area of the collagen molecule. 

Animals could readily distinguish between mammalian collagens on 
one hand and fish collagen and (1-Pro-Gly-l -Pro)n on the other. Yet, 
animals sensitized with mammalian collagens could <>asily discriminate 
between mammalian collagens but not between the more distantly re
lated test antigens fish collagen and the synthetic polymer. Conversely, 
animals sensitized with fish collngcn could only distinguish between 
fish collagen and 'not fish collagen', but, not among tho mammalian 
collagens. These data arc compatible ·with tho assumption that the cell
mediated immune system is specifically adapted to discriminate between 
closely related structures such as those encountered in the situation of 
graft or tumour rejection. 

Joseph Masterson, 1\ID., 1\ISc., 1\IRCPI., 1\IRCPath., 
Section of .Medical Genetics, Department of Pathology, University 
College, Dublin. 

An investigation of heterozygote advantage in cy.stic fibrosis 
.A . . The investigation of a possible fertility advantage in Cystic 

F tbrosts (C.F.) hctcrozygotes has been extended during tho past year. 
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Detailed questionnaires were distributed to all new members of tho 
Cystic Fibrosis Association of Ireland and members previously circulated 
but who had not returned completed forms each received a. total of 
four reminders. Completed returns have now boon received from over 
140 couples. These will provide family size, health, and general socio
economic data. on over 280 grand-parental families. 

Supplementary information concerning the influence of genetic coun
selling in families with an affected child has been sought, and relevant 
information has been obtained in the case of 80 families . 

Considerable progress has been made in the compilation of a. 2 to 1 
control material matched as closely as possible for social class and area. 
of origin. It is anticipated that the completed mawrial will be available 
for computer analysis within tho next few months. 

B. As a continuation of tho work already carried out on the problem 
of cystic fibrosis heterozygote detection, a new technique has been 
subjected to preliminary evaluation. The method is an extremely simple 
one and involves only a small blood sample. Tho test depends on a 
differential erythrocyte sedimentation rate in the presence of the cardiac 
glycoside Strophanthin G (Ouabain). It has been noted that the 
erythrocytes of cystic fibrosis carriers, after a period of storage at 2°0. 
for temporary inactivation of cell membrane enzyme systems con
cerned with ion transport, sediment more rapidly in the presence of 
Ouabain when returned to 37°0. than those of normal controls. Tho 
results obtained to date are as follows:-

Total + 

~ 
Subjects No. Test 

Compulsory O.F. Heterozygotes 17 15 

Normal Controls 32 5 7 

It is proposed to extend tllis study and to attempt to correlate the 
positive and negative findings with the fibroblast and lymphocyte 
metachromasia data referred to in the previous report. The associated 
red cell morphology alterations and intra-cellular Ka and K concentration 
changes are also being investigated. 

H. C. Moore, MD. (Lond), FRC Path., 
The Rotunda Hospital Laboratory, Dublin. 

TM rnechanism of the effect of pregnancy and allied states on experimental 
hyperten.sion in tM rat; relation to human pregnaru;y hyperten.sion 

Experiments carried out during the year were aimed to establish the 
role of the maternal kidney in the fall of blood pressure in hypertensive 
pregnant animals. In all the experiments total nephrectomy was carried 
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out in hypertensive pregnant rate towards the end of gestation and the 
animals were thereafter maintained by intermittent peritoneal dialysis. 
Fifty animals were used but the mortality was high and only e. small 
nu m her survived. A further difficulty was in the use of the Freidman 
& Freed blood pressure apparatus and it became evident that a new 
method with a recording attachment would be neceasa.ry. Nevertheless 
some preliminary results were achieved and were included in the Leon 
Foster Memorial Lecture. 

It was confirmed that the removal of the maternal kidneys does not 
prevent the fall of blood pressure in the pregnant animals who deliver 
live fetuses. Moat of this group of animals died at or shortly after 
delivery and data. in the puerperium is not available. However the 
maternal kidney does not appear to exert a depressor function during 
pregnancy in hypertensive animals. 

A small group of experimental animals survived into the early 
puerperium and in those there is a. tendency for the blood pressure to 
rise in the puerperium although the maternal kidneys are absent. This 
suggests that the return of the blood pressure to high levels in the 
puerperium is due to the absence of a depressor factor of the fetuses and 
placenta. and that the fall of blood pressure during pregnancy is not 
due to antagonism of a maternal renal pressor factor by the fetus and 
placenta. This work requires confirmation. 

Mary T. O'Hegarty, BSc., PhD., 
Pathology Department, University College, Dublin . 

.An ullra8lructural 8t1uly of the effec/.8 of chemical carcinogem on cdl 8urfau 
properliu in-vitro. 

Having established the ultrastructural charaoteristie&-in particular 
those related to the cell 'coat' -of Don lung cells grown in vitro, experi
ments were undertaken to examine the same characteristics in cells 
cultured in the presence of 3-methylcholanthrene (MC). In view of 
reports of greater transformation efficiencies at low cell seedings, using 
other cell lines, Don lung cells were seeded at two levels: (1) 79,000 
cellsfml., (2) 40,000 cellsfml. Twenty-four hours after seeding, MC was 
added to test cells at final concentration of 10 P.g/ml. Appropriate con
trols were set up. Eight days later, carcinogen was removed with rinsing, 
fresh medium added and incubation continued for a further ten days. 
Cells were then fixed and embedded in situ for electron microscopy. 
Throughout the incubation period, growth was monitored by light 
microscopy. From the start, bottles were code labelled so that assessment 
was made without prior knowledge of how any particular specimen had 
been treated. Light microscopy revealed that each bottle had areas of 
cells showing different growth pattern. As many as five different 
patterns of growth were observed. In all but a few cases, representative 
fields of each of these areas from each bottle were examined by electron 
microscopy and photographed. Some areas showed monolayer growth 
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and normal cell morphology (Fig. 1), while others showed a. variety of 
abnormalities, including: 'piling' of cells (Fig. 2), marked vacuolization 
of cytoplasm with crystalline inclusions, bizarre mitochondria, nuclear 
abnormalities, etc. The coil 'coat' as revealed by ruthenium red treat
ment, showed variations bctweon a thick, 'frondy' appearance to a thin, 
smooLh coat. Micrographs wore divided into two groups depending on 
presence of 'piling' to more than three cell layers and on dimension and 
appearance of the cell 'coat'. Following this classification, the labelling 
was decoded and results analysed. All bottles, whether test or control, 
contained cells showing morphological abnormalities and also 'piling', 
which is one of the accepted criLeria. of transformation. Most marked 
'piling' occurred in the low-seeding bottles. Since abnormal growth 
occurred with and without MC, it was evident that some fa.ctor(s) other 
than the carcinogen was responsible. Possibilities considered were: 
(1) the occurrence of spontaneous transformation; (2) infection of the 
cells. The first possibility was rejected on the grounds of the relatively 
short culture period. In investigating the second possibility, extensive 
search revealed that some cells of the preceding passage contained 
small numbers of inclusions of possible viral nature as well as other 
footures interpreted as degenerative processes in the cells (Fig. 3). 
Jt seems probable therefore that tho cells were infected prior to seeding. 
The time involved, from Lhc seLLing up of one of t hese experiments to 
completion of analysis of results, is about 16 weeks. 

Experience \vith four further batches of Don lung cells have shown 
that, as supplied, this cell line is unsuitable for this type of project and 
I plan to continue the investigation using Chineso Hamster Ovary 
cells which are reputed to be relatively hardy and show consistent 
growth charactcristi~. 

(11--+ 'l'op Surface ) (x 15,000) 
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(Herpes Virus-like particle) (x 93,000) 

Professor I. J. Temperley, 1\ID., FRCPI., MRCPath., in collaboration 
with J. ScoH, PhD., S. O'Broin, B.Sc. 
Moyne Institute, Trinity College, Dublin. 

Investigation of food folalu 
The present work was undertaken to study the }ability of various forms 

of naturally occuring folates . It has concentrated mainly on the 
effects of pH on the stability of dihydrofolate, tetrahydrofolate, 5 formyl 
tetrahydrofolate and 5 methyl tetrahydrofolate. The study has now 
been extended to include the other major naturally occurring folate; 
10 formyl tetrahydrofolate. Results indicate that due to its extreme 
!ability it can be of little nutrient value. 

Results to date show that 10 formyl tetrahydrofola.te, tetrahydro· 
folate, 5-10 methylene tetrahydrofolate and dihydrofolate are very labile. 
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This suggests that loss of these mandatory intermediates in folate 
metabolism accounts for the unusually high turnover of tllis vitamin. 

In the course of these studies the surprising finding emerges that 
phosphate has a deleterious effect on many folates. For example the 
half-life of the relatively stable compound, folic acid, is markedly 
decreased in the presence of phosphate. It is thought possible that 
phosphate may act by inducing a state analogous to reduction. 

PHARMACOLOGY 

Professor P. J. Cannon, MB., MSc., 
Department of Pharmacology, University College, Dublin. 

l. Kymograph 
2. Telestimulator 
3. V ecton;ardiography 

l. The inexpensive modification of a mechanical kymograph on 
which the MRCl-supported electronics technician advised, and referred 
to in our previous report, was demonstrated at the Summer meeting 
of the Royal Academy of Medicine in Ireland in University College, 
Galway, 1973 and at a meeting of the Physiological Society at University 
College, Cork last September. Fw·ther development of such an instru
ment for coupling with an overhead projector is planned. A report from 
the Proc. Physiol. Soc. will be forwarded. 

2. The work carried out jointly with Professor Dalton, Department 
of Electronic Engineering, UCD., on a more sophlsticated telestimulator 
is being extended. The earlier results are encouraging. A different 
variant, which is more promising in relation to the degree of miniatur
ization desirable is under investigation. 

3. Essentially because of the stability, great sensitivity and relative 
inexpensiveness of transistorized amplifiers, development work was 
started and continues on the amplifiers designed to have high input 
impedance with low drift in the first stage. The remaining two stages 
included in the output from the second a A709 operational amplifier, 
which can be easily modified later on, if necessary. 

PHYSIOLOGY 

Professor C. S. Brea.thnach, MD., PhD., 
Department of Physiology, University College, Dublin. 

Respiratory function of the placenta 
Measurement of uterine blood flow has a central place in the study 

of placental gaseous exchanges; for this purpose the diffusion equili
brium technique is extremely valuable. 
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Seria.l studies were made in five a.nimals (represented by individual 
symbols in Figure 1) and single estimations of uterine blood flow were 
recorded in another five sheep {open circles in Figure 1). 

The uterine blood flows recorded in this study in freely pasturing 
sheep do not differ markedly from those which have been reported in 
animals housed in confined stalls. 

F igure I.- Uterine blood flow expressed in ml/kg.fmin at various stages 
of gestation . 

• 

a 
A a 

• a 
• 

A 

• to 0 ..: • .,; A • A~ AA ' • :;) 300 A • A A D e A y 
0 a • A y 0 

~ " • a ao 200 • • • 0 

100 0 

0 
90 100 110 120 130 HO 

Day of &estation 

Professor J. K. Burns, BSc., MD., ChB. (Galway), PhD. (Gias.), 
Department of Physiology, University College, Galway. 

0 

' 150 

Administration of melatonin to non-hurnan prim.atu and to women with 
breast cancer 

We have previously examined the effects of melatonin on serum 
sodium and potassium o.s well as blood glucose in the rat (Burns, 1972). 
Uterine contractility was also recorded following the administration of 
this hormone. Effects on blood constituents and on uterine contractility 
varied according to the dose administered. 

We have now given melatonin by intramuscular injection to eynamolgus 
monkeys. Anima.ls were injected with 5 mgfkg in alcohol daily for 3 or 
8 days, 20 mgfkg for 3 or 10 days or a. single injection of 70 mg in maize 
oil. Samples of blood were taken on the day after the last injection and 
following the 70 mgfkg dose, o.lso after 6 and 12 day~. Measurements 



were made of serum sodium and potassium and blood glucose. Control 
values were obtained after injections of alcohol, from 45 samples of 
blood for glucose concentration and from 60 for sodium and potassium. 
There was an increase in serum sodium in some experiments but a decrease 
the day following a single injection of 70 mgfkg. Serum potassium 
showed an increase 6 days after injection of the same dose level. Blood 
glucose levels increased significantly in all experiments. 

Women with advanced carcinoma of the breast and meta.sta.ses were 
given I mg melatonin per kg body weight daily for up to 2 months. 
A variety of blood constituents including sodium, potassium, glucose, 
calcium, cholesterol, uric acid and some enzymes was measured and 
red and white cell counts wore carried out. Levels of urinary oestrogens 
were examined twice weekly and were found to diminish following 
administration of melatonin. Other substances examined showed no 
significant changes in concentration. 

M. Darling, MB., BCh., BAO., BA., 
Department of Physiology, Trinity College, Dublin. 
Director: Professor R. E . Moore. 

To compare the responses in the pregnant and non-pregnant human f emale 
to heat stress 

An attempt has been made to investigate the responses to a thermal 
stress which occur in young human females. Experiments were done 
on five pregnant females and six non-pregnant controls to see their 
response to a standard heat input. This was done by measuring rise 
in core temperature, peripheral vasodilatation, sweating and in mean 
skin temperature. 

The pregnant subjects were seen at six times during their pregnancy 
at various gestational ages and eventually six weeks post partum. 

The non-pregnant females were seen before and after ovulation, in a 
normal menstntal cycle. 

In all, 68 experiments were carried out using standard conditions in 
the 'Heat Chamber' at the Department of Physiology, Trinity College, 
Dublin. 

The results are stilJ being analysed but it would appear that there is 
a lowered vasodilatation threshold as pregnancy advances, and that the 
core temperature appears to fall with increasing gestation. In the non
pregnant females a definite pro and post ovulatory shift in core 
temperature can be seen. 
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Michael T. · Kane, MAgr.Sc., PhD., 
Department of Physiology, University College, Cork. 

Inve-stigation of metabolic patterM in preimplantation rabbit embry08 
Previous work on this project investigated the pH requirements for 

culture of one-cell rabbit ova to bla~tocysts in bicarbonate buffered media. 
A paper based on this work has been accepted for publication by the 
Journal of Reproduction and Fertility. The need of the rabbit ovum 
for bicarbonate was then investigated because work on the mouse ovum 
by other researchers bad suggested that bicarbonate was necessary for 
cleavage of ova. 

Preliminary work indicated that one-cell rabbit ova would develop 
to the blastocyst stage when cultured in a Hopes buffered medium 
without bicarbonate. It was decided to check whether this growth might 
be due to residual bicarbonate either in tbo ova themselves or in oviducal 
fluid carried along with the ova. To test this possibility the ova were 
subjected to a very carefuJ washing procedure before being placed in 
culture. 

It was found that ova so washed would cleave to the morula stage 
in Hepes medium but would not develop beyond this stage to blastocysts 
unless they were transferred to medium containing bicarbonate. The 
fact that the rabbit ovum will cleave to the morula stage in the absence 
of bicarbonate is different to the situation found in the mouse where 
cleavage is restricted to one or two divisions. The requirement of 
bicarbonato for blastocyst formation is interesting in the light of some 
electrophysiological evidence suggesting that the potential across the 
blastocyst wall is due to bicarbonate transport. 

A study of the effects of inhibitors of carbohydrate metabolism is 
being carried out in collaboration with Mr. Niall Buckley of this 
department. This is being carried out with the objective of deter
mining what pathways of carbohydrate metabolism are operative during 
ovum growth. An interesting finding has been that 10· 3M cyanide 
will completely inhibit cleavage of the one-cell ovum and that damage 
to the ovum becomes visible microscopically as early as one hour after 
the start of exposure to cyanide. Damage is seen as a separation of the 
cell membrane of the ovum from the cytoplasm. This may be due to 
cyanide inhibition of ATP formation resulting in disruption of the cell 
membrane from the cytoplasm. These results indicate the presence of 
oxidative phosphorylation at this early stage of embryo development. 
These studies of inhibitor action will be supplemented with investigation 
of the vitamin and cofactor needs of the developing ova. 

Professor Roderick P. Kcrnan, DSc., PhD. in collaboration with Miss 
Mary MacDermott, 1\-!Sc., 
Physiology Department, University College, Dublin. 

Comparative studies of electrolyte metabolism in phasic and tonic mmcle.s 
of rat 

We had mea~ured the relative rates of HI{ influx into various types of 
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skeletal muscle of the rat in vivo and had found much faster uptake 
into tonic compared with phasic muscles. We have continued this work 
using B&Rb instead of 42K and have investigated the reason for the 
greater uptake rate for potassium in the tonic muscles. Unlike potassium, 
rubidium enters the muscle almost entirely on the Na :K pump while 
potassium seems to enter mainly through permeability channels during 
recovery from electrical activity. Another advantage of using 86Rb is 
that measurement of radioactivity in tissues \vill give an indication of 
true influx uncomplicated by "exchange diffusion". 

Following intraperitoneal injection of 88Rb we found that its inllux 
was 4 times faster in tonic soleus compared with phasic vastus lateralis 
muscles, with EDL muscles at an intermediate rate. Uptake into 
dia.phrngm was fastest reaching equilibrium within 2 hours with about 
55 times more 86Rb within the fibres than outside. Unilateral section 
of the sciatic nerve 48 hours before 86Rb injection reduced isotope influx 
into soleus to about 50% of that in its cont.ralateral control muscle over 
a 4 hour period. In EDL muscles on the other hand influx was increased 
by about 75% of control in conscious rats and more than doubled in the 
anaesthetized rats following nerve section. Selective tenotomy reduced 
seRb influx to about 40% of control in soleus but tenotomy in EDL 
muscles was without effect on influx. In tho anaesthetized rats 8°Rb 
uptake by soleus muscles was greatly reduced compared with conscious 
rats, being less than that in EDL muscles. It was concluded that thE> 
electrical activity in the muscles associated with the maintenance of 
posture, which should be greater in the soleus muscles than in phasic 
ones was responsible for the greater rate of 80Rb uptake in the former. 
The increase of 80Rb influx rate which followed nerve section in the EDL 
muscles was attributed to the development of fibrmation potcntials in 
this muscle. A similar increase in soleus would be more than offset 
by the loss of muscle tone following nerve section. 

Because of the increased SGRb influx in denervated EDL muscles 
(an effect not observed in the case of 42K) we examined the effect of such 
influx on the membrane potential of the EDL muscle fibres in vivo. 
For this purpose potentials were measured by means of the microclectrode 
in anaesthcthized rats in both denervated and control muscles while 
these were bathed in normal rat plasma and then in plasma to which 
rubidium glutamate had been added to a final concentration of 
30mM-Rb. The depolarizing action of the latter solution on both muscles 
we.s compared in the presence and absence of an Na:K pump inhibitor, 
ouabain. The results were a.s follows: 
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Bathing Fluid 

Normal plasma ...... 

Plasma with 30mM-Rb ..... . 

Plasma. with 30mM-Rb and 10-6M 
ouabain 

Moan Membrane Potential (m V) 

Control EDL Denervated EDL 

-92·0±0·6 -83·9±0·5 

-77 ·0±0·6 -63·1±0·5 

-77·0±0·9 -71 ·0±0·4 

These results are in keeping with the flux measurements and also 
indicate tho active na.turo of the rubidium accumulation. 

R. G. Luckwill, BSc., PhD., 
Department of Physiology, Trinity College, Dublin. 

Thermoregulation in newborn rabbits 
Changes in the thermal status of an animal are reflected in changes of 

firing rate of certain cells in tho central nervous system, leading to the 
operation of heat production or heat loss mechanisms. Tho sites of such 
cells in adult rabbits have been studied in some detail by other workers, 
but as heat production mechanisms in newborn rabbits differ from 
from those of adults, it seems possible that the central control, and even 
the sensors themselves, may also differ. 

Our previous experiments have suggested that generalised peripheral 
temperature changes excite far fewer cells in tho brains of newborn rabbits 
than in those of adults, and that moreovet· these cells are not concentrated 
in the c]a{!Sical thermosensitive areas of the a.nteriorfprooptic hypo
thalamus, but are scattered throughout the thalamus and hypotha.lamus. 

In the present series of experiments a systematic search of the 
anterior and posterior thalamus and hypothala.mus is being carried out, 
using standard microel ectrodetechniques, for cells responsive to specific 
peripheral thermal stimulation. The microelectrodo tip is lowered slowly 
through the thalamus and hypothalamus in various areas, with the aid 
of previously prepared maps, and all cells encountered are tested for 
thermal responsiveness. Change in ear skin temperature has been used 
as the thermal stimulation, since this is known to be a. powerful thermal 
stimulus in adult rabbits. Experiments have been carried out on 10 
New Zealand White rabbits ranging in age from 5 to 13 days. None 
of the cells tested in the anteriorfpreoptic hypotbalamus, nor elsewhere 
in the hypothalamus or thalamus were found to respond to either heating 
or cooling the ear skin by up to 10°0. Those results suggest that the 
ear may not be such an important thermal sensor in those young rabbits 
as it is in adults. 
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Professor M. F. 1\lurnaghan, MD., MSc., 
Department of Physiology, University College, Dublin. 

Ringer solutions of different ionic composition on cardiac contractility and 
the inotropic response to autonomic nerve fibre stimulatiol} 

As futu1·e studies by the author on the properties of cardiac muscle 
will involve the use of muscular strips, an initial investigation ha.s been 
carried out to determine which 'Ringer' solution would be most appro
priate. The force of contraction of isolated rat-atria was recorded under 
control conditions and during selective autonomic nerve fibre stimulation 
by the method described previously. The effect of 13 different 'Ringer' 
solutions was compared with that of Tyrode solution on the control 
contractility and the initial negative and subsequent positive inotropic 
response to cholinergic and adrenergic nerve fiyr:e stimulation respectively 
because Tyrode solution is commonly used as the bathing medium in 
isolated tissue studies. Rat atria were immersed in the 'Ringer' solution 
and 2-5 experiments were carried out with each solution to permit 
comparison with Tyrode. 

Phosphate-Locke (PL), Douglas and Rubin (DR). Lockc-Burn (LB) 
and Locke-low calcium (LO) solutions gassed with oxygen gave only 
50% contractility of that produced by Tyrode (T) and the positive and 
negative responses with these 4 solutions were poor as well. The 
remaining 9 solutions were Modified Locke (ME), Dale (D), Modifiod 
Krebs (MK), Lock-No. 3 (L3), McEwen (McE), Ohenoweth (Oh), Krebs
Henseleit (KH), Blinks (B) and Locke-lntestine (LI). AJI those solutions, 
including Tyrode, were gassed with 5% 002 in oxygen except the first 
where it wa.s l % and the last where pure oxygen was used. The first 
six in gradually decreasing order increased contractility when compared 
with that of Tyrode. The last tru·ce were similar to Tyrode. Their 
relative effectiveness on the negative and positive inotropic response 
were KH, LI > D > B, Mo, McE, Oh, T, L3, MK and KH, LI > L3, Oh, 
B, ~fK > McE, T, D, ME respectively. 

These 14 solutions varied according to the ionic composition, pH and 
gassing mixture used. No clear relationship could bo found between 
these parameters and contractility except that high phosphate (PL, DR) 
and low calcium (LC) markedly depressed contractility. The results 
indicate that certain 'Ringer' solutions, including Tyrode, are unsuitable 
for use with cardio.c muscle and that the choice of solution will depend 
on the property under investigation. The fact that some solutions, 
e.g. Locke-No. 3, are more suitable for demonstrating a positive inotropic 
effect while others, e.g. Dale, are more appropriate to illustrate a negative 
inotropic action during simultaneous stimulation of tho adrenergic and 
cholinergic nerve fibres is of considerable interest. 
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Professor Daniel J . O'Donovan, BAgrSc. (NUJ.), MS. (Cornell), PhD. 
(U. of R.), 
University College, Galway. 

A study of the aetiology of ammonia toxicity 
The factors influencing the rate of ammonia toxicity symptoms in the 

rat were investigated. Graded amounts of ammonium acetate were 
injected intrapitoneally and the rates of onset of ammonia toxicity 
symptoms were observed. The rates of onset of hyperexcitability, coma 
and death were so rapid by this procedure that it was difficult to monitor 
substrata and enzyme changes during hyperammonaem.ia.. 

Rats were then allowed to drink various concentrations of ammonium 
salt solutions. No toxic symptoms were observed in any group of rats. 
When the acetate salt of o.mmonium was offered to the animals no 
affect on liquid intake was noted until tho concentration reached 4 to 
6%. As the concentration was raised to 10% the liquid intake decreased 
in such a manner that the ammonia intake remained constant when 
the ammonium acetate concentration varied between 5 and 10% . When 
0·05% of the daily voluntary intake of ammonium was given intra
peritoneally each hour toxicity symptoms developed within the first 
or second hour. These results indicate that when rats wero allowed 
to drink ammonium acetate solutions voluntarily drinking was frequent, 
so that blood ammonia concentration was not allowed to oscillate above 
the toxic level at any time. Monitoring of the blood ammonia and urea 
concentrations of rats receiving ammonium acetate solutions ad libitum 
revealed that the animals were capable of converting a large proportion 
of the absorbed ammonia to urea. The rato of urinary urea excretion 
was coiTelated with the rate of ammonia intake from the drinking solution. 

Ronan G. O'Regan, 1\ffi., BSc., PhD., 
Department of Physiology, University College, Dublin. 

Sinus nerve efferents 
Excitation of efferent components of the sinus nerve reduces the 

chemoreceptor activity of the s.'l.me nerve, an effect that seems not to 
be the consequence of an associated hyperaemia of the carotid body. 
However, the use of electrical stimulation to promote efferent discharge 
is open to criticism because t he proximity of the stimulating and 
recot'ding electrodes predisposes towards stimulus spread to the afferent 
slip causing an antidromic depression of discharge and giving, thereby, 
an erroneous impression of efferent influences. The olfccts of effercnts 
and the relationship of these effects to carotid body blood flow changes 
has been re-investigated using an ischaemic carotid body preparation 
and a non-electrical means of enhancing efferent activity. 

In anaesthetized cats, the carotid bifurcation was prepared so that 
carotid body ischaemia could be produced by clamping the common 
and external carotid arteries. The pressure in the occluded segment of 
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artery could be selectively reduced to atmospheric values. Carotid body 
blood flow was also measurod. Chemoreceptor afferent activity was 
recorded from slips of otherwise intact sinus nerves while efferent activity 
in the intact portions of the nerves was enhanced by i. v. injections of 
adrenaline. 

During glomera} ischaemia., the activities of fourteen of forty-four 
chemoreceptor preparations were markedly decreased following i.v. 
injections of adrenaline. The effects were still elicit.cd when the pressure 
in the occluded arterial segment was at atmospheric values but were 
abolished after section of the sinus nerve central to the afferent slip. 
Venous outflow from the carotid body stopped within 90 seconds of 
applying the arterial clamps and remained in this condition following the 
adrenaline injections. 

This study shows that sinus nerve efferents affect chemoreceptor 
activity by mechanisms other than by blood flow changes. These findings 
are in accordance with the results previously obtained using electrical 
stimulation. 

SOCIAL MEDICINE 

Victoria P. Coffey, LRCP., PhD., MF~l., 
Department of Social Medicine, Trinity College, Dublin. 

Director: Professor W. J. E. Jessop. 

Congenital abnonnalities 

A.-TRE NATIONAL REGISTER 
During 1973 records of congenitally abnormal babies were received 

from 15 counties as against 11 counties in 1972. During the year under 
review, a total of 57,443 deliveries were reported with an incidence of 
major anomalies of 6·65 per 1,000 deliveries. This over-all figure shows 
a drop in incidence over the 1972 rate of 7 ·45 per 1,000 deliveries. 
However, when the individual anomalies are studied more carefuiJy it 
can be seen the neural tube defects have, in fact, increased, particularly 
in the Eastern part of the country and predominantly so in Dublin and 
Kildare. Last year it was noted that the highest incidence of Anencephaly 
was in Dublin and Cork was used as a comparison being a largo city. 
It is of interest to sec that, this predominance has continued. The 
incidence of Anencephaly in Dublin in 1972 was 2·8/1,000 deliveries; 
in Corlt it was 1 ·1/1,000 for six months; in 1973 tho incidence in Dublin 
was 3·3/1,000 and for the twelve months in Cork it was 1·82/1,000 
deliveries. The fact that the incidence of tllis defect has persistently 
been highest in Dublin. whether the defects are registered in tho place 
of conception or the place of delivery is of great interest. In the five 
Eastern counties of Ireland, the incidence of Anencephaly wn.s 2·73 
compared with o. rato of 0·97/1,000 for the other 10 counties. The 
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incidence of neural tube defects in the five Eastern counties is 5·6/1,000 
whereas the incidence in the remaining 10 counties is 3 · 3/1,000 births. 

B.- INnoRN ERRORS OF MEunOLISM 
The study into Inborn Errors of Meta.bolism as a. cause of Menta.! 

Retardation continues. During 1973 a. total of 3,074 specimens were 
receivcd--467 more than in 1972. A tota.l of 59 Irish hospitals and 
institutions, now send specimens for analysis or for supervision. The 
number and type of biochemical abnormalities that could result in 
menta.! subnormalities is reaching interesting proportions, and in St. 
Jamos's, we have attempted the treatment of ono of the types of 
Mucopolysaccharidoses with apparent success. It is hoped to investigate 
this condition further. 

76 



PUBLICATIONS AND ABSTRACTS 

BoURKE, E. with CosTELLO, J., SooTT, J. M. and WILSON, P. Glucose 
utilisation and production by the dog kidney in vivo in metabolic 
acidosis and alkalosis. J. Olin. Invest. (1973), Vol. 52, 608. 

BoURKE, E., ASBURY, M. J. A., O'SULLIVAN, S. and GATENDY, P. B. B. 
The sites of action of bumeta.nide in man. Eur. J. Pharmacol. (1973), 
Vol. 23, No. 3, 283. 

BoURKE, E. Recent advances in the pathogenesis of renal calculi. 
J. IriBh ]J[ed. A88. (1973), Vol. 66, l. 

BoURKE, E. and CosTELLO, J. Modification of the hexose-decarboxylase 
method of glucose- 1 '0 specific activity determination and its 
application to measure other monodisaccbaridcs. J. Anal. Bio
chemistry, (1974-in press). 

BoURKE, E. with CosTELLO, J . and DAVIS, E. The determination of 
fructose in plasma and measurement of plasma fructoso-l- 1 '0 specific 
radioactivity. Biochem. J ., (1974-in press). 

BURNS, J. K. Birth weight distribution patterns in relation to estimated 
duration of pregnancy in normal infants, spina bifida and Down's 
syndrome. J. Physiol., (1973), 230, 50p. 

BURNS, J. K. Administration of melatonin to non-human primates and 
to women with breast carcinoma.. J. Physiol. (1973), 229, 1, 38p. 

BURNS, J . K. Serum sodium and potassium and blood glucose levels in 
cynamolgus monkeys after administration of melatonin. J. Physiol. 
(1973), 232, 84p. 

BURNS, J. K. Relation between birth weights and dura.tions of pregnancy. 
Irish J. Med. Sci. (1973), in press. 

BURNS, J. K. with SHALABr, E. A. Effect of oestradiol 17- and of oestriol 
on the rat uterus. Irish J. Med. Sci. (1973) in press. 

BURNS, J. K. T-shapod distribution of human birth weights in relation 
to duration of pregnancy. XIIIth International Congress of Genetics, 
California (1973). In press. 

BURNS, J. K. Evidence that late fertilisation is not a cause of Down's 
syndrome and spina bifida. Fourth International Conference on 
Birth Defects, Vienna (1973). In press. 

CALLAGRAN, NoEL, KEARNEY, BRID, CLAYTON LovE, W.ILLIA1tf. Dietary 
intake of linoleic acid in multiple sclerosis and other diseases. 
J. of Neurology, Neorosurgery and Psychiatry (1973), Vol. 36, No. 4, 
p. 668-673. 

77 



CULLEN, Ml:OHAJJ:L J. with DOHERTY, G. F. and ! NGD.AB, S. H. The effect 
of hypothyroidism and thyrotoxicosis on thyrosine metabolism in 
the rat. Endocrinology (1973), 92, 1028. 

CULLEN, M!OHAEL J. with BUROER, A. G. and ! NGDAR, S. H. Tho effects 
of diphenylhydantoin or peripheral thyroid hormone economy and 
the conversion of thyroxine to triidothyronino Abstract European 
Thyroid Association. Proceedings of the Vth Annual Mecting-1973. 

DEVLIN, J . G. with V .AB?.1A, M. P. S. and ADAMs, C. Endocrine function 
in head injury. Iri~h Med. J. (1973), Vol. 66, No. 4. 

DEVLIN, J. G. ,V.AB:MA, M. P. S. and PRENDEROAST, J. Effects of 
training and exercise on growth hormone release in man. Post
g·raduate Med. J. (1973) p. 49, 114-147. 

DEVLIN, J. G. with V .ABMA, M. P. S. An investigation into glucose 
tolerance after acute head injury and elective craniotomy. Journal 
of the Royal College of Surgeons and Physicians (1973), Vol. 2, No. 3. 

DEVLIN, J. G. with V .ABMA, M. P. S. A study of hypothalamic-pituitary 
function in acute head injury. Excerpta .Medica (1973), No. 280, 
p. 67. 

DUOGAN, P. F. with HEADON, D. R. Subfraotionation of skeletal muscle 
microsomal fraction. Trans. Biocltem. Soc. (1973), 1, 64. 

DuooAN, P. F. with liEADoN, D. R. Separation of skeletal muscle 
organe11es by density gradient centrifugation in zonal rotors. 
Chapter in "European Symposium on Zonal Centrifugation in 
Density Gradients" (1973). Ed. J-C Raye, Paris, p. 174. 

DuooAN, P. F. with SEAVER, M., BuGGY, M. and HEADON, D. Simple 
method of separation of the calcium pump system of skeletal muscle 
microsomes from other microsomal enzymes. Abstract 66, FEBS 
Meeting, Dublin, April (1973). 

Eo.A.N-M!TOHELL, B. with McNIOHOLL, B. Infancy coeliac disease without 
diarrhoea. Paediatrics (1972), 49, 85. 

EoA.N-M!TonELL, B. and 1\IcNrCHOLL, B. Constipation in childhood 
coeliac disease. Archiv. Di,s. Child. (1972), 47, 238. 

EoAN-MrrOIIELL, B. with MYLOrrE, M., McCARTRY, C. F. and 
MoNIOIIOLL, B. Incidence of coeliac disease in the West of Ireland. 
B.M.J. (1973), 1, 703. 

EoAN-MITORELL, B. with Ln.Lrs, D., KEANE, R., ForrnELL, P. F. and 
McNIOIIOLL, B. Sucrose deficiency with observations on its inherit
ance. J. of IMA. (1973), 65, 620. 

FEGAN, W. G. Varicose feet. Nur8ing Mirror (1973). In press. 

78 



FEGA.N, W. G. Bandaging the lower limb. Nursing Timu (1973). In 
press. 

K.A.NE, M. T. Tho effects of pH on culture of one cell rabbit ova. to 
blastocysts in bicarbonate buffered medium. J. Reprod. Fert. 
(1974). In press. 

KEAVENY, T. V. The effect of allopurinol in sparing ATP, ADP and 
AMP in anoxic kidneys. Abstract in Bril. J. Surg. (1973), Vol. 60, 
No. 11. 

KEAVENY, T. V. Effect of allopurinol on tissue ATP, ADP and AMP 
concentrations in ischaemia. Submitted to Brit. J. Surg. (1973). 

KEAVENY, T. V., O'BOYLE, A. and FrTzGERALD, P. Effect of acute 
and chronic ischaemia. on the levels of ATP, ADP and AMP in human 
muscle. Abstract in European Society for Experimental Surgery, 
Abstracts 8th Congress, Oslo, Norway, May 1973. 

:KEAVENY, T. V. with FrrzGERALD, P., HUBRIOR, E., CUNNINOHAM, S. 
and O'BOYLE, A. Development of a portable renal preservation unit. 
In press. Also abstract in Bulletin of the Barcelona. Congress of the 
International Surgical Society, September 1973. 

KEAVENY, T. V., O'BoYLE, A. and FrTzGERALD, P. Effect of surgical 
procedure on muscle ATP. J. of Cardiovascular Surgery (1973), 
Vol. 14, No. 6, p. 601. 

KENT, MARY P. and SEXTON, J. J. Influence of certain social factors 
on the physical growth and development of a group of Dublin city 
children. J. of Stat. and Social Enquil"'lj Soc. of Ire. (1974). In press. 

KERNAN, R. P. and McDERMOTT, MARY. Rubidium in.Oux into rat skeletal 
muscles in relation to electrical activity. J. Physiol. (1973), 233, 
363-374. 

KERNAN, R. P. and MoCARTnY, l NA. P otassium accumulation during 
sodium excretion by rat toe muscles in relation to the Donnan 
equilibrium. Irish J. Med. Sci. (1973), 142, 38. 

KmRANE, J. A. with AnELMAm<, B. C. The structural basis of cell
mediated immunological reactions to collagen; the species speci
ficity of the cutaneous delayed hypersensitivity reaction. 
Immunology (1973), 25, No. 1, 123. 

McGEENEY, K. F. and FITzGERALD, 0. Trypsin inhibitors in human 
serum. Irish J. Med. Sci. (1971}, 140, 415. 

McGElllNEY, K. F. with F:rTZPATRIOK, D. A. and FITzGERALD, 0. 
An immunological comparison of uricase from microbial sources. 
J. Gen. Microbiol. (1971}, 68, xvi. 

79 



McGEENEY, K. F. with F!TZPATRICK, D. A. and ]'rrzGERALD, 0, 
Immunoenzymology of purified urate oxidase. Biochem. J. (1971). 
125, ll4p. 

1\fEGEENEY, K . F. and O'Do~ELL, D. Glucoa.mylaso of dog serum. 
BiocTtem. J. (1971), 125, ll5p. 

MoGEENEY, K. F. and O'DoNNELL, D. Bile salt and detergent activation 
of a·a.mylo.se. Scarul. J. Olin. Lah. Invut. (1972), 129, Suppl. 126, 
23, 8. 

MEGEENEY, K. F. with FARRELL, P., FITzGERALD, P., FrrzGERALD, 0., 
GEOGHEOAN, C. and HEFFERNAN, A. Shook in acute pancreatitis and 
hypovolaemia. Gut (1972), 13, 844. 

McGEENEY, K. F. with MULCAIIY, H. and F!TzGERALD, 0. Secretin and 
pancreozymin effect on salivary amylase concentration in man. 

Gut (1972), 13, 850. 

McGEENEY, K. F. with O'DONNELL, D. Distribution and properties of 
neutral glucosidase in the dog. Irish J. Med. Sci. (1973), 142, 36. 

MEGEENEY, K. F. with O'DONNELL, D. Kinetic inhibition patterns of 
neutral glucosidase. Trans. Biocl~.em. Soc. (1973), 1, 266. 

McGEENEY, K. F. with MURPIIY, J . J., FITzGERALD, 0 ., FITzGERALD, P. 
and O'MALLEY, E. Amphotericin B inhibition of enzyme secretion 
in the isolated perfused canine pancreas. Gut (1973), 14, 827. 

MAOKEY, J. P. and BARNES, J. Clofazimino in tho t reatment of discoid 
lupus erythematosus. Brit. J. of Dermatology (1974). In press. 

MASTERSON, J. with MoMANus, SusAN. Diagnostic skin fibroblast 
culture. I rish J. Med. Sci. (1973). 

MASTERSON, J. with MoM.ANus, S. Cytopla&nic metachromasia in 
cultured skin fibroblasts from parents of children with cystic 
fibrosis. Irish J. Med. Sci. (1973). In press. 

MASTERSON, J. with McMA.Nus, S. Cellular metachromasia with toluidine 
blue 0 in cultured white cells of cystic fibrosis heterozygotcs. 
J. Med. Genet. (1973). In press. 

MooRE, H. C. with BREEN, K. J., PERXINS, K. W., SOIIENKER, S. and 
DUNKERLEY, R. C. Uncomplicated subsequent pregnancy after 
idiopathic fatty liver of pregnancy: report of three cases. Obstet. 
Gyna~c. (1972), 40, 813-815. 

80 



MOORHOUSE, E. C. Effect of co.trimaxazole on faecal enterobacteria. 
J. Mea. Microbiol. (1973), 6, 249. 

MULCAHY, R. The natural bjstory of the patient with coronary artery 
disease. Folio Angiologica. (1973), 28, 305. 

~IULCARY, R. with HIOKEY, N . The elfect of giving up smoking on body 
weight after myocardiac infarction. American Journal of Clinical 
Nutrition (1073), 26, 385. 

MULCAHY, R. with BoURKE, G. J. CaUEss-CALLAOHAN, A., HroKEY, N., 
GEABTY, G . .F. and Wn.soN DAVIS, K. Distribution of blood pres
sure in 15,191 Irish males. J. Iri.sh Med. Assoc. (1973), 66, 34:6. 

MULCAIIY, R. with HlCKEY, :N. and CooHLAN, N. Rehabilitation of 
patients with coronary heart disease. Nursing Digest (1973), I , 56. 

MULDOWNEY, F . P., FnEANEY, R., SPILLANE, E. A. and O'DmwHOE, P. 
Ionised calcium levels in 'Normocalcacmic' hyperparathyroidism. 
Irish J. Med. Sci. (1973), Vol. 142, No. 5. 

MULDOWNEY, F. P. with J!l~EANEY, R., Do:NOHOE, P., BEROIN, R., 
BERNARD, J. Serum ionised calcium determination by ion specific 
electrode and its value in metabolic disease. Irish J. Med. Sci. 
In press. 

MULDOWNEY, F. P. Obstructive nephropathy. Chapter in new Fourteenth 
Edition of Cecil-Loeb Textbook of Medicine, 1974. In pres.q, 

MURNAGHAN, M. F. Sympathomimetic amines and the ventricular 
fibrillation threshold (Sympathicomimetische amine und die ventri
culaere flimmerschwelle. Nauyn-Schmiedeberg's Archives of Phar
rnacology (1973), Supp. Vol. 279, R l4. 

MURNAOHAN, M. F. Scnsitization to an induced ventricular fibrillation 
or tachycardia by quinidine. Irish J. Med. Sci. (1973), 142, 263- 274. 

MURNAOHAN, M. F. and OSTWALD, M. Some factors influencing the 
ventricular fibrillation threshold (VFT) and the duration of the 
induced arrhythmia in the isolated perfused guinea-pig heart. 
I rish J . Med. Sci. (1973), 142, 216. 

O'CARRA, P., BA.RRY, S. and GRIFFIN, T. Spacer arms in affinity 
cl1romatography: the need for a more rigorous approach. Biochem. 

Soc. Transactions. (1973), I , 289-290. 

8 1 



O'CARRA, P. with BARRY, S. Affinity chromatography of nicotinamide
adenine dinucleotide-linked dehydrogenases on immobilized deriva
tives of the dinucleotide. Biochem. J. (1973), 135, 595-605. 

O'CARRA, P. with BARRY, S. A simple general method for the preparation 
of 6-immobilized analogues of AMP, ATP, NAD and of other 
adenine-containing compounds for affinity chromatography. F EBS 
Letter8, (1973), 37, 134-139. 

SoOTT, J. 1\f. with HouLIHAN, C. H., DAVIDSON, G. E. and BRowN, J. P. 
Distribution of pteroylpoly-h-glutamates in rat liver. Bioohem. Soc. 
Trans. (1973), 1, 297-299. 

SoOT'!', J. M. with HOFFBRAND, A. V., TRIPP, E. and HoUL.IILAN, C. M. 
Studies on the uptake of synthetic conjugated folates by human 
marrow cells. Blood (1973), 42, 141- 146. 

SHAW, K. M. A chronic cuff for occlusion of dog's pulmonary artery 
during exericse. Oardiova8cular Ruearch (1973). In press. 

SuEEHAN, J. M. Artificial joint replacement. Technology Ireland, June 
1973. 

Sl\1:YTU, H. with FLARAvAN, E. and THORNES, R. D. Increased potassium 
in lymphocytes from patienta with chronic lymphatic leukaemia. 
Br. J. Cancer (1973), 28, 354. 

SMYTH, H. with TuonNES, R. D., BROWN, 0. and HoLLAND, P. D. J. 
BCG plus protease I in malignant melanoma.. Lancet (1973), I , 1,386. 

Sl'lrYTIJ, H. with FENNELLY, J. J. and MULDOWNEY, F. P. Extreme 
hyperkalaemia duo to rapid lysis of leukaemic oolls. Lancet (1974). 
In press. 

SID"TH, H. with THORNES, R. D., BROWN, 0., O'GORMAN, M., REEN, D. J., 
FARRELL, D. and HoLLAND, P. D. J. The effects of proteolysis on the 
human immune system in cancer. J. Med. (Switzerland) (1974). 
In press. 

SPELLMAN, C. A study of some enzymes and isoenzymcs of carbohydrate 
metabolism in human endometrium during the menstrual cycle. 
Olin. Ohim. Acta .• (1973), 48, 259-268. 

SPELLMAN, C. Effects of oral contraceptive steroids on enzymes of 
carbohydrate metabolism in human endometrium. Contraception, 
(1974). I n press. 

82 



COMMUNICATIONS 

BooousT, W. A. Phosphorus metabolism in cancers. Fifth International 
Symposium on the biological characterisation of human tumours. 
Bologna, April 1973. (Proceedings to be published by Excerpts. 
Medica..) 

BREATHNAOH, C. S. Uterine blood flow in sheep kept on pasture. 
Communication to the Physiological Society, Institute of Psychiatry, 
London, November 1973. 

BURNS, J. K. Administration of melatonin to cynamolgus monkeys. 
Communication, Primate Society of Great Britain, April 1973. 

CA..LLAGHAN, N. and LoVE, W. C. Polyunsaturated fatty acid changes in 
neurological and other disea,ses. Communication at a meeting of the 
Irish Neurological Association, at the Royal College of Physicians 
of Ireland, November 1973. 

DEVLIN, J. G. with VARMA, M. P. S. A study of hypothalamic-pituitary 
function in acute head injury. European Society for Clinical 
Investigation, Rotterdam, March 1973. 

DEVLIN, J. G. with V ARMA, M. P. S. Effect of exercise on growth hormone 
secretion. Royal Academy of Medicine, January 1973. 

Eo.w-M.rrc!IELL, B. with MoNICHOLL, B. and FOTTRELL, P. F. Short 
onset of coeliac disease. European Society Paediatric Ga~tro
enterology, Helsinki, August 1973. 

FEoAN, W. G. with SoMERVILLE, J ., BYRNE, P. and KINo, D. 
Turbulence in the classification of varicose veins. Communication 
to Surgical Research Society, J anuary 1973. 

FEOAN, W. G. with So.an:RVILLE, J., and BYRNE, P. An evaluation of 
elastic stockings in venous insufficiency. Communication to Surgical 
Research Society, July 1973. 

JUNE, M. T. The effects of pH on the growth of one cell rabbit. ova. to 
bla.stocysts. Presented at the summer meeting of the Biological 
Sciences division of the Royal Academy of .Medicine in Ireland at 
Galway, 1973. 

JUNE, M. T. Influence of mucin coat on rabbit blastocysts in culture. 
Presented at the September meeting of the Physiological Society at 
Cork, 1973. 

JUNE, M. T. In vitro culture of preimplanta.tion rabbit embryos. 
Demonstration to the September meeting of the Physiological 
Society, Cork, 1973. 

83 



KEAVENY, T.V., O'BOYLE, A. and FrrzGERALD, P . Effect of acute and 
chronic ischaemia. on the levels of ATP, ADP o.nd AMP in human 
muscle. European Society of E xperimental Surgery, Meeting in 
Oslo, May 1973. 

KEAVENY, T. V. Cunningham, S. and HEALY, M. Improved perfusion 
system. Meeting in University College, Dublin, Spring 1973. 

KEAVENY, T. V. with CUNNINORAM, S. and FrrzGERALD, P. The effect 
of allopurinol in sparing ATP, ADP and AMP in anoxic kidneys. 
Surgical Research Society meeting, Bristol, July 1973. 

KEAVENY, T. V. with .FrrzGERALD, P., HUBRIOH, E., CUNNINGIIAM, S. 
and O'BoYLE, A. Development of a portable renal preservation 
unit. International Surgical Society Barcelona Congress, September 
1973. 

KuvENY, T.V. An exhibit was presented at the Annual Meeting of the 
Biomedical Engineering Society, of the portable kidney preservation 
unit, 1973. 

KENT, MARY P. Influence of certain social factors on the physical growth 
and development of a group of Dublin city children. Read to the 
Statistical and Social Enquiry Society of Ireland at the Royal 
Irish Academy, 18th May 1973. 

!I'IEGEENEY, K. F. with .FrrzGERALD, 0. and O'DONNELL, D. Amylase 
activity in dog sci·um. Vth Symposium European Pancreatic Club, 
Brussels, 1971. 

McGEENEY, K. F. and O'DoNNELL, D. a-amylase hydrolysis of insoluble 
starches. Abstr. Commun. 7th meeting European Biochemical 
Society, 1971. 

MoGEENEY, K. F. with FITZPATRIOK, D. A. and .Frrz0ERALD, 0. 
The antigenic independence of vortibrato and microbial uricase. 
Abstr. Commun. Meeting Fed. European Biochemical Society, 1972. 

MoGEENEY, K. F. with O'DoNNELL, M. D. and .FrrzGERALD, 0. a-amylase 
activation by bile salts, proteins and other macromolecules. VIth 
Symposium European Pancreatic Club, Goteborg, Sweden, 1973. 

McGEE.~EY, K. F. with WBITAKER, R. J . and FrrzGERALD, 0. Lipase 
o.nd colipaso secretion by the canine pancreas in response to secretin 
and CCK-PZ. VIth Symposium European Pancreatic Club, 
Goteborg, Sweden, 1973. 

McGEENEY, K. F., FlTZPATRIOK, D. A. and FITzGERALD, 0 . Problems of 
uricase therapy in gout. Abstr. Commun. Special Meeting Fed. Soc., 
Dublin, 1973. 

84 



MAoKEY, J . P. Clofazimine in the treat ment of discoid lupus erythe
matosus. Paper presented to the Dermatology Section Royal 
Academy of Medicine in Ireland, January 1973. 

M:oOR:!!J, H. C. Mechanism of hypertension in pregnancy. 8th Annual 
Leon Foster Memorial Lecture, Department of Obstetrics and 
Gynaecology, Washington University, St. Louis, September, 1973. 

Moonnous!!J, E. C. Co-trimoxazole and the flora. of the intestinal tract. 
8th International Congress of Chemotherapy, Athens, September 

1973. 

MoORHOUSE, E. C. Epidemology of R factors in Ireland. Paper read at 
the National Institute of Hygiene, Warsaw, October 1973. 

MooRHOUSE, E. C. Principles of antibiotic therapy. Autumn Symposium, 
Children's Hospital, Temple Street, Dublin, October 1973. 

MULOAHY, H. A. Salivary secretion evoked by secretin and CCK-PZ. 
VIth European Pancreatic Club, Goteborg, Sweden, May 1973. 

MULDOWNEY, F. P. Bones and Stones. Presidential address to the 
Royal Acadeny of Medicine in Ireland, October 1973. 

MULDOWNEY, F. P. Parathyroid hormone and systemic acid-base 
balance. Lecture to the Royal Victoria Hospital, Newcastle-upon
Tyne on the invitation of Professor D. A. Kerr, October 1973. 

MURNAGHAN, M. F. Experimental ventricular fibrillation. By invitation 
before the Faculty of Medicine, University of Ottawa, Canada, 1973. 

MURNAGHAN, M. F. and OSTWALD, M. Some factors infiuencing thP 
ventricular :fibrillation threshold and the duration of the induced 
arrhythmia. Royal Academy of Medicine in Ireland, Biological 
Sciences Section, 1973. 

MURNAGHAN, M. F. Sensitization by anoxia to ventricular fibrillation 
in the isolated heart. Research communication, Department of 
Experimental Medicine and Sw·gcry, University College, Dublin, 
1973. 

MURNAOHAN, M. F. and DwYER, J. Experimentally induced arrhythmias 
in ventricular muscle strips. Royal Academy of Medicine in Ireland, 
Biological Science Section, 1973. 

MURNAOHAN, M. F. Inotropic action of autonomic nerve fibre stimulation. 
Royal Acadcny of Medicine in Ireland, Biological Science Section, 
1973. 

85 



MURNAGRAN, M. F. Sympathomimetic a.mines and the ventricular 
fibrillation threshold. Conjoint meeting of the British Pharmaco
logical Society and the Deutsche Pharmakologische Gcsellschaft, 
Berlin, 1973. 

MURNAGRAN, M. F. Sensitization to ventricular fibrillation by 
sympathomimetic amines. Rcsoarch Communication, Department 
of Experimental Medicine and Surgery, University College, Dublin, 
1973. 

O'CARBA, P. Affinity chromatography. Abstract No. 7, Communications, 
FEBS Special Meeting, Dublin, 1973. 

O'CARRA, P. and BARRY, S. Immobilised NAD as a. general ligand for 
affinity chromatography of NAD-lin.kod dehydrogenasos. Abstract 
No. 60, Communications, FEBS Special Meeting, Dublin, 1973. 

O'CARRA, P. Affinity chromatography. Lecture to the Biochemical 
Society of Queen's University, Belfast, 1973. 

O'REGAN, R. G. Autonomic nervous activity after haemorrhage. Paper 
at the Annual General Meeting of the I .D.A., Galway, April 1973. 

O'REOAN, R. G. The influences exerted by the centrifugal innervation 
of the carotid sinus nerve. Paper read at the International Workshop 
on Chemoreceptors-Symposium, Bristol, July 1973. 

SHAW, K. M. Chronically implanted pulmonary arterial cuffs to 
separately measure oxygen uptake of either lung in the exercising 
dog. Demonstration to the Physiological Society Meeting, Cork, 
September 1973. 

SREERAN, J. M. Address given to the International Congress on Knee 
Joints, Rotterdam, September 1973. 

86 



Index to Personal Names 

Adams, Carol, 78 
Aldemann, B. C., 70 
Alton, B. 4 
Alvey, J. P., 6 
Andrews, J., 16 
Asbury, M. J. A., 77 

Barnes, J ., 52, 80 
Barrett, Catherine, 13 
Barry, S., 28, 81, 82, 86 
Barry, V. C., 7, 8, 20, 26 
Beary, M. E., 13, 17, 26 
Beckett, P. G. S., 5 
Beesley, W. H ., 18, 63 
Belton, J. G., 20, 26 
Bergin, R., 81 
Bernard, J., 81 
Blake, P. J., 16, 20, 26 
Blake, S., 4, 47 
Boggust, W. A., 18, 49, 83 
Bouohier·Hayes, D. J., 13, 14, 54 
Bourke, E., 5, 18, 33, 77 
Bourke, G. J., 4, 81 
Brady, M. P., 4 
Brady, P., 51 
Brady, T. G., 4 
Breathnaoh, C. S., 67, 83 
Breen, K. J., 80 
Brow, G., 13, 14, 46 
Brown, Orla, 82 
Brown, P., 13 
Browno, I . W., 5 
Browne, J. P., 82 
Buggy, 1\1., 78 
Burger, A. G., 78 
Burns, J. K., 18, 68, 77, 83 
Byrne,Joan, 20,26 
Byrne, P. J., 46, sa 

Cahalane, S. F ., 6 
Cahill, J. T., 14, 65 
Callagban, N., 77, 83 
Campboll, F., 5 
Cannon, D., 17 
Cannon, P. J., 18, 67 
Chapman, T. T. 18 
Chettiar, R. V., 15 
Clarke, N., 4, 14 
Clayton Love, W., 16, 77, 83 
Coffey, Victoria, 5, 16, 18, 76 
Coghlan, Sinead, 81 
Colhoun, E., 15 
Collins, P. G., 4 
Collins, w. c. J., 16 
Conalty, M. L., 4, 6, 20, 26 
Cooney, J. G., 5 
Carboy, Anne, 13 
Costello, J., 77 

87 

Crowley, C. J., 16 
Cruess·Callaghan, Anne, 81 
Cullon, J ., 5 
Cullen, M. J., 13, 14, 33, 78 
Cunningham, S., 17, 66, 79, 84 

Dalton, L. B. P., 67 
Darling, M. R., 69 
Davidson, G. E., 82 
Davis, Eleanor, 17, 77 
Dennehy, Ann, 13 
Devlin, J. G., 6, 16, 18, 34, 78, 83 
Dillon, Pamela, 17 
Dohorty, G. F., 78 
Doylo, C. T., 6 
Doyle, E., 4, 16 
Doy1o, J. S., 4 
Duffy, Martina, 16 
Dunkerley, R. C., 80 
Duggan, P. F., 18, 27, 78 
Dwyer, J., 85 

Elliott, Rosemary, E., 16, 18 
Egan·MitcheU, Bridget, 16, 59, 78, 83 

Farrar, C., 15 
Farrell, D., 31, 82 
Farroll, P. J., 18, 80 
Fegan, W. G., 4, 13, 18, 46, 47, 78, 79, 83 
Fonnolly, J . J., 4, 18, 36 
Find1o.y, I. A. 18 
FitzGerald, D. E., 18, 50 
FitzGera1d, 0., 3, 4, 41, 79, 80, 84 
FitzOerald, P., 4, 13, 48, 54, 66, 79, 80,84 
Fitzpatriok, D. A., 79, 80, 84 
Flahavan, Eloanor, 82 
Fottrell, P. F ., 4, 29, 78, 83 
Frcaney, Rosemary, 81 

Oannon, Marie, 17, 20, 26 
Oatenby, P. B. B., 4, 13, 14, 46, 77 
Oay, R. J., 18, 63 
Gearty, G., 4, 81 
Oeoghegan, C., 80 
Oeoghegan, F. J., 6 
Oough, J., 15 
Oorry, Hilda, 13 
Orabam, I. M., 13, 42 
Griffin, T., 28, 81 
Oreally, J. F., 15 
Orimos, He1en, 16 
Guiney, E. J., 18, 66, 66 

Hall, W. J., 16 
Barman, J. W., 3, 5, 11 



Harrington, ~.G., 5, 18, 28 
Hoadon. D. R .• 78 
Hoaly, M., 84 
Hoffernan, A., 80 
Honnessy, Mu.eve, 17 
Hickey, X., 16, 42, Ill 
Holland, P. D. J., 82 
Hoffbrand, A. V., 82 
H oulihe.n-0 ' Dwyer, C'atherino, 17, 30, 82 
Hourihe.n, D. O' B., -1 
Hubricb, E., 79 

ln&bar, S. H., 78 

Jnoob, Rosemary,l7, 27 
Jouop, W . J . E .. 3, 5, 11, 12, 76 

Kane, .\1. T., 16, 18, 70, 79, 83 
Koane, R., 78 
Kearney, Brid, 77 
Kcavony T. V., 18, 56, 7!1, 84 
KonLinge, Athona, 17 
Konnedy, Ann, 51 
Kent, )fary P .. 79, 1!4 
Kornan, R. P .. 5, 18, 70, 7!1 
Kii1g, D., 83 
Kirrane, J. A., 5, HI, 60, 79 
Kneafsey. D . F., 4 

Lam, L. K. T., 14, 47 
Lavelle , S. M., 4, 15, 19, 51 
Lilli~, D .. 7!1 
L•ttlc, ll. P. G .. 5 
Luokwill, R . G .. 14, 16, 72 
Lynch, T .. 5 

.\lncGeara•lt, ll. A .. 12 
MacGowau, W. A. L., :3, 4, 16 
.\1oCartby, C . .lt' ., 3, 4, 7, 12, 14, 19, 37, 7!l 
.\1oCartby, Ina, 79 
MoCarthy, J., 51 
McCormiok, J oan, 20, 25 
MoDermott, Mary 17, 70, 79 
.\foEJhinney, R. 8., 20, 25 
.\JcEilin, Margaret, 13 
~cGooooy, K. F., 4, 13, 19, 39, 79, 80, 84 
)foGrath, S. D., 5 
)loKeona, 'f. J., 12 
.\fcLougblin, Mary, 58 
McManus, Susan, 80 
MoMullin, J. P., 4 
MoNicboll, B., 59, 78, 83 

Mackey, J. P., 19, 62, 80, 86 
Mahon, Nuala, 16, 19, 39 
.\1artin, Pauline, 17 
.\1asterson, J., 5, 19, 61, 80 
.\1oohan, F., 6 

.\leenan, P. ~ .• 6 

.\folia, W. 1f., 15 

.\1itohell, J ., 13 
Mooooy, Phyllis A. , 17, 37 
Mooro, A. W., 11 
.\looro, H. C., 4, 5, 19, 62, 80, 85 
.\looro, J. N. P., 5 
.\loore, R. E., 16, 69 
.\ioorho~o. Ellon, 5, 19, 58, 81, 1!5 
.\luloahy, Holen A .. 16, 19, 41, 80, 85 
.\Iulcahy, R., 4, 13, 19, 42, 81 
)fuldowney, F. P., 5, 13, 19, 39, 43, 44, 

81, 82, 85 
.\1urnaghan, M. F., 4, 13, 19, 73, 81, !l5, 86 
.\lurphy, J. J., 80 
.\1ylotto, .\1. J., 7!l 

Xasb, J., 15 

O'Boirn, S. F ., 4 
O'.Boylo, A., 79, 84 
O'Broin, S. 66 
O'Callaghuo, C. ::\., 20, 26 
O'Ca~-ra, P., 5, 14, 28, 81, 82, 86 
O'Connoll, L. C., 4, 5 
OTOIIIIOI', P. A., 43, 44 
O 'Guinn, G., Ill, 29 
O.'Doho•·ty, Chri~;, 42 
O'Donnoll, B., 6 
O'Donuell, Dolort'll, 13, 14, llO, 84 
O'Donnell, J., 51 
O'Donohoe, P., 81 
O'Donoghue, J ., 51 
O' Donovan, 0. J .. 14, 74 
O'Donovan, D. I<., 3, 5, 7, 36 
O'Dwyer, E., 13, 14, 3:l 
0 hEooha, C., 11 
O'Gorman, l\J., 82 
O'Halloran, ll. J., 4 
O'H egarty, .\lary T., 19, 63 
O'Loar·y, N., 15 
0''.\'fahony, D. J .. 15 
O'llalloy, E., 7, 47, 80 
O'~loara, R. A. Q., 3, 7, 8, 13. 411 
O ' Mooro, L. B., 11 
O'Noill, B., 51 
o·~oi ll, c., 11 
0 hOgortaigh, R., 51 
O' Regan, J. B., 5 
O'Rognn, R. G., 74, 86 
O'Riordan, J. P., 4 
Ostwald, Mary, 81, 85 
O'Sullivan, B., 17 
O'Sullivan, D., 3, 5, 1 
O'Sullivan, J . .F., 20, 2li 
O'Sullivan, S., 77 

Parame~waran, V., 17, 3-.l 
Penny, W. J., 15 
Porkilll!, J. W., 80 
Platu, R. G. S., 16, 57 



Postlowhito, Angola, 17, !0 
Powoll. D., 16 
Prondergast. J., 78 

QuLII, R. D., 19, 4C 
Quinn, C •• 14 

Roon, D. J ., 82 
Reid, Vivion, 16, 42 
Ring, Norma, 17, 31 
Rooney, Eileon. 14 

Sank&ran, R., 17, 211 
Schonker, S., 80 
Scott, Alieno, 10 
Scott, J. M., 4, 19, 30, 31, !16, 77, 82 
Seaver, M., 78 
Sexton, ,J. J., 79 
Shalabi, E. A., 77 
Shaw, K. M., 19, 157, 82, 86 
Shoohan, J. n., 3, 4, 15, 19 
SheehBn, J. M., 48, 82, 86 
Sheridan, D. J., 45 
Smyth, Honor, 16, 19, 31, 82 
Somerville, J. F., I 6. 19, 83 

R!l 

Spellman, Carmel, 13, 32, 82 
Spencer, B., 5 
Spillano, E. A., 81 
Stack, J. J., 5 
Stewart, F. S., 5, 19, 58 
Sven~<.qon, W. E., I 6 

Tomperloy. I. J., 4, 19, 6fl 
Thornes, R. D., 82 
Tomani, V. K .• 16 
Tripp, E. A., 82 
Twomey, D., 20. 26 

Varian, Katrina, 16 
Varma, M. P. S., 78. 83 

Wa1sh, T., 11 
Warner, T. F., 12 
Weir, D. G., 4, 12, 16 
Whelton, :.>1. J., 4 
Whitaker, R., 17, 84 
Wilson, C. W. M., 10, 15 
Wilson, Davia K., 81 
Wilson, P., 77 
Winder, F. G. A., 6 
Woug, J. H., I 6 


