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MEDICAL RESEARCH COUNCIL OF IRELAND 

The Chairman and Members of the Medical R-esearch Council have 
pleasure in presenting their report for the year 1972. 

MEMBERSHIP OF THE COUNCIL 

Professor 0. Fitzgerald and Professor R. A. Q. O'Mcara were renomin
o.ted as members of the Council by the Royal Academy of Medicine in 
Ireland and the Royal College of Physicians in Ireland, respectively. 

FINANCE AND RESEARCH POLICY 

In previous reports finance and research policy have been discussed 
separately. During the last 10 years the financial position has been growing 
steadily less satisfactory. The Council has repeatedly asked for an 
opportunity to discuss its problems with the Minister but without success. 
In case there is a possibility that the continuing unsatisfactory state of 
its finances may be related to some misunderstanding about ita policy 
the two will be reviewed together in tills section. 

The following statement summarises the financial position for 1972. 
The research funds made available were as follows:-

THE MINISTER FOB liEALTH £ 
For general research 144,800 
For research on cancer, under the direction of 

Prof. R. A. Q. O'Mearo., St. Luke's Hospital, 
Dublin 3,000 

Towards the cost of the Symposium in Galway 
on the experimental behaviour basis of 
mental disturbance 2,000 

IRISH TonAcoo MA.Nu:rAOTURERS ADVISORY CoMMITTEE 

For research on cancer under the direction of 
Prof. R. A. Q. O'Meara 

GRANTS FROM VARIOUS SOURCES 

Mr. Bernard McDonough towards the cost 
of the Symposium on the Experimental 
Behaviour Basis of Mental Disturbance ...... 3,086 

Hygeia Ltd. towards the cost of the Symposium 25 
EstateofMargaret Evelyn Coppinger,lateMidJe. 

ton, Co. Cork for research on djabetes 1,000 
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For research on the chemotherapy of tubercul
osis and Cancer, under the direction of 
Dr. V. C. Barry 
Messrs. Ma.y & Baker Ltd. 
Irish Cancer Society 
Arthur Guinness Son & Co. Ltd. 
National Science Council 
Dr. V. C. Barry 

TOTAL 

11,312 
4,795 
1,000 
1,418 

644 
19,169 

£175,517 

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

FRoM THE MINisTER's ANNUAL GRANT 

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

FROM THE MnrrSTER'S SPEOIA.L GRANTS 

Cancer Research project in St. Luke's Hospital 

£ 
33,433 
9,156 
1,610 
2,100 

62,100 
45,000 

under Prof. R. A. Q. O'Meara ...... 3,000 
Symposium on the Experimental Behaviour 

Basis of Mental Disturbance 2,000 

FROM OTHER SPEOLAL GRANTS 

Symposium on the Experimental Behaviour 
Basis of Mental Disturbance 2,842 

Research on diabetes by Dr. J. G. Devlin, St. 
Laurence's Hospital, Dublin 1,000 

Cancer Research under the direction of Prof. 
R. A. Q. O'Meara. 2,249 

Chemotherapy of tuberculosis and cancer under 
the direction of Dr. V. C. Ba.rry 19,169 

ADMINISTRATION 

(5.3% of total) 

TOTAL 

8 

£ 

153,399 

5,000 

25,260 

10,314 

£193,973 



As was foreshadowed in the Report for 1971 the position is now eo 
serious that the Council has had to negotiate substantialoverdraftaccom
modation with the Bank. The statement shows that the distribution of 
funds over the various sections of expenditure is similar to that of previous 
years. Support was reduced or discontinued for many research projects. 
Work commenced on only eight new projects only two of which involved 
the appointment of a research fellow. In the other six the support was 
for equipment and expenses and the sums varied from £288 to £850. 
There was no change in research policy. 

The Council was established in 1937 under the Companies Act with 
responsibilit.ies specified in its :Memorandum and Articles of Association. 
The several sections of these documents were detailed and comprehensive. 
When its work commenced medical research in Ireland, with a few notable 
exceptions, was virtually non-existent. The Council had to utilise the 
few centres where some research waa being done to encourage a research 
spirit, to develop expertise and to train research workers. Fortunately 
the outlook and level of intellectual ability of our medical and science 
graduates and the attitude of our medical school departments was such 
that the Council soon found that the only limitation to its work was 
financial. Should it have ceased its efforts to develop research on the 
first occasion when its funds were completely committed? If it had done 
so not more than half-a-dozen of the sixty (approximately) departments 
in our five medical schools would have been able to develop research 
activity. Thls was clearly a situation which the Council could not accept 
and instead, with the co-operation of successive Ministers, a procedure 
was followed in which a review of the Council's grant from the Minister 
took pla{)C at intervals. From tho beginning the amount of the grant was 
determined for a period of years. About a year before the expiration of 
each period the Council submitted to the Minister a statement of its 
requirements for the ensuing term, requesting an interview with the 
Minister for a discussion. Following the discussion the Minister let the 
Council know the amount of tho grant which he had approved. Whlle 
this amount rarely was as much as the Council had asked for it was usually 
significantly more than for the preceding period and the Council had 
tho satisfaction of having been able to put its case to the Minister. 

The last occasion on which the Council has had an opportunity of 
meeting a Minister was in January 1958. In December 1963 a helpful 
discussion took place with senior officers of the department, at the 
conclusion of whlch the members were assured that an interview with 
the Minister would be nrrangcd as soon as possible. While the Council 
appreciates fully the good relations it has always had with the officers 
of the department, as the body charged with the responsibility for devel
oping medical research in five medical schools and in the teaching hospitals 
throughout the country, it feels that fifteen years should not be allowed 
to elapse before being afforded an opportunity of discussing its policy 
and plans with the Minister and hearing his reactions. 

The ease for supporting medical research at an effective level can be 
made on a. number of grounds, ofwhlch perhaps the three most important 
are: 
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I . The need to extend our understanding of disease processes and 
hopefully to find answers to some of the outstanding problems. 

2. The vital part which research and the spirit of enquiry that 
goes with it plays in t he proper approach to teaching in medical 
school departments. 

3. The responsibility for giving those graduates who can take 
advantage of it the intellectual stimulus of taking part in research 
and so preparing themselves for a career in the academic side 
of medicine. 

l. All research supporLing bodies find their greatest fulfilment in 
significant discoveries but with the rapid advance of knowledge the 
possibility of such achievements becomes increasingly remote, especially 
when means are limited. From this point of view the Council can claim 
to have used its funds to good advantage. In the basic medical sciences 
the late Professor Conway, who was the only member of an It-ish medical 
school to be elected a Fellow of the Royal Society in this century for 
work done wholly in this country, freely admitted that he could not 
have made any impression on his particular research field without the 
Council's support. In the clinical sphere techniques and procedures 
developed by grant holders have become widely used in the investigation 
and treatment of disease. Examples of these are to be found in the fields 
of Endocrinology, Immunology, Gastroenterology, Nephrology, Haemat. 
ology and Vascular Disease. Every year contributions arc given at 
international conferences a,nd papers published in internationally accepted 
journals by the Council's grant holders. 

2. I t is generally accepted that a teacher who is not involved in 
research is unlikely to have a deep commitment to his subject. His 
teaching is likely to lack inspiration and may not even be up-to-date. 
Furthermore, the reputat ion of a medical school depends to a considerable 
extent on its research output. A poor research record will make it very 
difficult to recruit good quality junior· staff particularly in the clinical 
departments, and junior doctors in the teaching hospitals. In Ireland 
we are fortunate in t hat so many of our best medical graduates wish to 
remain in our hospitals for their early post-graduate years. The Council 
feels that this is in large measure because many of our teaching hospitals 
now have active research units in one or more of their departments. 

3. A substantial proportion of able young graduates will probably 
aspil·e to join the staff of an academic department. Involvement in re
search is an important qualification for this and unlike other academic 
areas the first stops in this direction in medicine are usually taken in 
the graduate's own school . In I reland we produce, in our large surplus 
of medical graduates, many who would make excellent academic staff 
members. If we cannot give them some initial research experience here 
they may find it difficult to get started elsewhere. In fact, a considerable 
number of graduates whose early research training was supported by 
the Council have been appointed to chairs and other senior academic 
posts and this is understandably a source of gratification. 

The entry of Ireland into the EEC has brought opportunities for com
paring our experiences and procedures with those of other European 
countries, with a view to planning for future co-operation. During 1972 
two meetings were held between representatives of medical research 
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councils of European countries, not confined to the EEC, at which the 
Council was represented, one in London and one in Brussels. A member 
of the Council was also invited by the Wellcome Trust to take part in 
a meeting in which it is intended that one member from each of the 24 
European countries with medical schools will participate to discuss the 
arrangements in t he various countries for supporting medical research. 
From discussions at these meetings and from information made available 
it is clear that the system which the Council evolved over the years is 
essentially the same as that in operation in the other countries with active 
research programmes. There is little if any difference between this country 
and the others in general research policy. 

Considerable differences become apparent when finances are considered. 
The following table summarises these differences. As a basis for comparing 
one country with another the GNP at current prices and exchange rates, 
as given in the OECD Observer for April 1972, was taken and the research 
expenditure of each country for which the relevant information was 
available was expressed per milHon dollars GNP. Great difficulties were 
encountered in assessing research expenditure because of the variable 
degree to which university teachers are truly involved in research, the 
failure to be precise about the scope of the research supported by the 
research councils, e.g. the extent to which mcdico-social research and 
Rand D were included, and the contributions from private sources. It 
is hoped that the lengthy notes following the table will help the reader 
to make a. reasonable comparison between the countries. 

RESEARCH EXPENDITURE OF EUROPEAN COUNTRIES 
RELATED TO G.N.P. 

Expenditure on 
G.N.P. at current Medical Research 

Population prices and S (£1= S2.4) 
COUNTRY lO' exchange rates 

Sm Per m 
Total in GNP 

Austria 7,456 16,500 960,000 (a) 58 
Belgium 9,673 29,120 6,550,000 (b) 225 
Denmark 4,968 17,390 4,400,000 (c) 253 
Finland 4,628 11,230 1,135,000 (d) 102 
France 51,250 162,790 26,200,000 (e) 161 
Germany: 

Dem. Rep. 38,400,000 (f) 
Fed. Rep. 61,284 217,370 67,200,000 (g) 309 

Greece 8,769 10,700 (h) 
Hungary 3,840,000 (i) 
Ireland 2,971 4,820 600,000 (j) 124 
Netherlands 13,194 37,190 12,300,000 (k) 330 
Norway 3,905 12,940 4,400,000 (l) 340 
Portugal 8,870 6,860 1,900,000 (m) 277 
Spain 34,003 36,300 1,700,000 (n) 47 
Sweden 8,105 35,680 10,000,000 (o) 280 
Switzerland 6,324 24,520 7,750,000 (p) 316 
U.K. 55,668 136,670 52,800,000 (q) 394 
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NOTES: 

(a.) Amount for medical research from total research funds. Probably 
includes some mcdico-social research but not R & D. Research 
also done in university departments and supported by the Austrian 
Academy of Sciences and private foundations. 

(b) Fund for Scientific medical research $2.6 m for basic and clinica.l 
research. National Fund for Scientific Research $3.95 m for 
special high priority areas; also supporta research in basic medical 
sciences. Total probably includes some medico-social research 
but not R & D. Research also done in universities and supported 
by public and private insLitutions. 

(c) Medical Research Council $2.0 m. Science Research Council 
$0.4 m. for medical research. Social science has separate Council. 
R & D less than 0.1% of GNP-say $12 m., of which probably 
at least $2 m would go to research which would otherwise be done 
by research council. 

(d) Estimated salaries and expenses of workers supported by MRC 
$410,000. Special projects (MRC) $725,000. May include some 
medico-social research but not R & D. Substantial private support 
and university and teaching hospital research. 

(e) INSERM $13.2 m. CNRS not specified but it probably gives as 
much for medical research as INSERM, including special labor
atories, say $13.0 m. Pasteur Institute very important. Univer
sities also do research but probably not important compared 
with INSERM and ill\TRS. Both latter include mcdico-social 
research but not R & D. 

(f ) Estimated from number of scientists (4,000) employed. 

(g) DFG total $109 m.; estimated for medical research (25%) $27 m. 
Max Planck Institutes total $115 m., 35% for medicine $40 m. 
Includes some biological research but medico-social not specified. 
No R & D. Private support through DFG. Universities have 
diminishing role. 

(h) University staff have little opportunity for research. Hellenic 
Research Foundation supporta specific projects but amount not 
stated-probably small. 

(i) Estimated cost of 160 "Chairs" or units. Research done in instit
utions and universities. 

(j) MRC. £150,000. Mcdico-Social Research Board £100,000. Univer
sity staff not large enough to make a significant contribution 
without outside suppol't. Private support small. 
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(k) Min. Education $2.8 m. 1\fin. Public Health $8 m. Medical section 
of research organisation $1.5 m. No referenoo to medico-social 
research. R & D $2.5 m. Min. Defence $1.5 m. for medical research. 
University effort estimated at $37 m but admitted not realistic. 
Private support $3.5 m. 

(1) M.R.C. $1.1 m. "Counties" $0.3 m. From state research support 
to universities and institutions $3.0 m. (csLimated)-does not 
include R & D. Also private and industrial support. 

(m) Total from State fund. Also various institutes under Min. Health, 
probably dealing with R & D. Gulbenkian Foundation grants, 
amount not specified. 
The figure in the last column is probably unrealistic. There are 
confticting impressions but it appears that much of the total is 
used to provide salaries for "Wholctime" research workers whose 
research is limited because of teaching commitments. 

(n) Based on statement of research personnel supported-250, in
cluding 21 research professors. University research not great 
because of large number of students. Very probably the "research" 
professors aro substantially concerned with service work and teach
ing. 

(o) Amount administered by 1\I.R.C. probably includes medico-social 
research but not R & D. R~rch also done by universities. Many 
private sources-total about £5,000,000 p.a. 

(p) SNF $7 m. for medical research and $0.75 m. for research in 
social and preventive medicine. Research also active in universit
ies. Pharmaceutical industry important. Also private funds. 

(q) Government grant to M.R.C. $22 m. Probably includes some 
mcdico-social research but not R & D. Also other research councils, 
e.g. Social Research Council. Much done in universities. 

If these figures are correct Ireland has by far the lowest research 
expenditure and is near the bottom when expenditure is related to 
G.N.P. Only Austria, Finland and Spain are lower. Of these Finland is 
the only one with a. level of research sufficient to make an international 
impact and in her case there is considerablesupportfrom private sources. 
In passing it may bo noted that an increase in the Council's grant to 
£200,000 would only increase the figure for Ireland in the last column 
by 20 per cent. and it would not make any change in our position relative 
to the other countries. 

While fow, if any, medical school departments in this country are 
sufficiently well staffed to enable them to have an effective research pro
gramme of oven limited scope many, by utilising the expertise and spare 
time of some staff members would be able to sustain such a programme 
if some support were available from the Council. The minimum required 
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for this in a department would probably be one research fellow, a tech
nician and a contribution towards expenses, the total cost of which might 
be about £3,500. Tho Council has about £100,000 p.a. to spend on general 
research and it can therefore only support, even at this minimal level 
about half of the departments in our medical schools. If the degree 
of activity in any department justifies a bigger grant other departments 
must do with less or even be deprived of any support. And this, of course, 
is what is happening, for the quality and importance of the work in a 
few departments is such that, in the opinion of the Council, they require 
and deserve more than the minimum. In ofl'ect less than twenty depart
ments in the country receive research support from the Council, not
withstanding, in many of the other cases, applications which would have 
been successful if funds had been available. 

In the above review no attempt has been made to explain how the 
present financial difficulties arose. In the 1971 report the part played by 
increases in the cost of materials and equipment was explained since 
these items are not covered by the increases in the gra,nt given by the 
Minister from time to time to meet increases in the cost of living. The 
cumulative effect of mounting expenses is su bsta.ntial but in the Council's 
view the problem is very much more fundamental. The present level 
of the grant is considerably less than is required to finance a national 
programme of medical research in accordance with present-day expect
ations and standards. 

In summary, the Council is satisfied that its research policy is sound 
and in line with that of other European countries, that it administers 
its funds efficiently and economically, that its funds are substantially less 
than would be expected on the standards of other countries and than 
would be required for the proper development of medical research in 
Ireland. 

OTHER MATTERS 

The co-ordination of ruearch support. In July 1972, the British Govern
ment announced its decision to implement the recommendations of the 
Rothschild Report, which was discussed at some length in the Council's 
report for 1971. Some minor concessions were made to the opposing views 
expressed by the various research councils and others in Great Britain 
but as far as medicine is concerned the Medical Research Council will 
suffer a reduction of 25% in its direct grant. In September 1972, the 
National Science Council published proposals for the co-ordination of 
research in Ireland and in the following month held a. seminar at which 
these proposals were discussed. In general the National Science Council 
suggested that a. permanent statutory National Science Council be 
established and charged with the administration of research funds over 
a wide area. of all scientific research, both basic and applied. Neither 
medical research nor the Medical Research Council was mentioned in 
the proposals but it was suggested. that the Medica] Research Council 
laboratories should come under the now statutory body. The Council 
intends to ask for clarification of this suggestion. So far there has been 
no official reaction from the Government to the NSC proposals. 
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European Reaearch. The meetings which took place during 1972 have 
boon mentioned above. The proceedings have proved of great interest 
and many suggest,ions for collaboration in medical research have been 
put forward and are being explored. Two related areas have been sug
gested in which such co-operation might be initiated, namely clinical 
pharmacology and clinical trials. The next meeting of the group will 
be held in Dublin in October 1973 and the countries which are expected 
to send representatives arc Belgium, Denmark, Finland, Germany 
(Federal Republic), Franco, Netherlands, Norway, Sweden and the U.K. 

Mental Health Sympo8ium. The proposed international meeting on 
behavioural aspects of mental health was held in Galway in .April 1972 . 
.An interesting programme was fully discussed by internationally recog
nised authorities over the entire week and it was the general consensus 
that the occasion wa.s highly successful. The proceedings are being 
prepared for publication. The Council is grateful to all those who attended 
and especially to Dr. John Cullen and Professor Sean Lavelle who were 
primarily concerned in drawing up the programme and selecting speakers 
and to Professor Lavelle for having t.a.kcn responsibility for the local 
arrangements. 

AWARDS 

The following awards were made during t he year: 

GRAVES LEOTURE 
(Awarded in collaboration with the Royal .Academy of Medicine in Ireland) 
DR. JoHN .A. DonoE, 1tiD., MRCP., DCH. "Infantile pyloric stenosis: 

inheritance, psyche and soma" 

FELLOWSllll'S (WHOLETIME) 

DR. M. R. DARLINO, MB., BCh., B.AO., LM., BA., Department of 
Physiology, Trinity College, Dublin under the direction of Dr. R. 
E. Moore. 

DR. D. D 'AURIA, MB., BCh., B.AO., MA., St. Vincent's Hospital, Dublin 
under the direction of Dr. G. J. Duffy. 

DR. R. E. Elliott, MB., BCh., BAO., Department of Biochemistry. 
Trinity College, Dublin under the direction of Dr. D. G. Weir. 

DR. M. B. HoWIE, MB., BCh., BAO., BA., Department of Clinical 
Medicine, Meath Hospital, and Trinity College, Dublin under the 
direction of Professor P. B. B. Gatenby. 

DR. P. A. O'CoNNOR, MB. , MRCPI., Metabolic Unit, St. Vincent's 
Hospital, Dublin under the direction of Professor F. P. Muldowney. 
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DB. G. O'Cunrn, BSo., PhD., Department of Biochemistry, Univereity 
College, Galway under the direction of Professor P. F. Fottrell. 

DB. G. R. SANT, BA., MB., BCh., BAO., Department of Pathology, 
Trinity College, Dublin under the direction of Dr. J. Dinn. 

DB. D. J. SHERIDAN, MB., BCh., BAO., BA Mod., Department of Clinical 
Medicine, Meath Hospital, Dublin, under the direction of Professor 
P. B. B. Gatenby. 

DB. J. SoME&VILLE, MB., BCh., BAO., BA., Sir Patrick Dun's Hospital, 
Dublin, under the direction of Professor W. G. Fega.n. 

F'ELLoWSHll'S (PART·TIME) 

DB. R. G. S. PuTTs, Department of Experimental Surgery, Trinity 
College, Dublin, under the direction of Mr. K. M. Shaw. 

RESEABOH AsSISTANT GRANTS 

Miss B. Bell, BSc., Department of Physiology, University College, Dublin, 
under the direction of Professor M. F. Murnaghan. 

MB. D. CANNON, BSc.(H)., Department of Pathology, University College, 
Dublin, under the direction of Dr. J. Masterson. 

MB. S. C'uNNINoHAM, BSc.(H)., Department of Surgery, University 
College, Dublin, under the direction of Mr. T. V. Keaveny. 

MRs. E. DAVIS, BSo.(H)., Department of Clinical Medicine, Meath 
Hospital, Dublin, under the direction of Dr. E. Bourke. 

Miss P. Dn.LON, BA (Mod)., Metabolic Unit, St. Vincent's Hospital, 
Dublin under the direction of Professor F. P. Muldowney. 

MB. R. Gol'lrBos, BSo., Department of Medicine, University College, 
Dublin, under the direction of Dr. J . J. Fennelly. 

MISs M. HENNESSY, BSc., Metabolic Unit, St. Vincent's Hospital, Dublin, 
under the direction of Professor F. P. Muldowney. 

Miss R. JAOOB, BSo., Department of Biochemistry, St. Finbarr's Hospital, 
Cork, under the direction of Dr. P. F. Duggan. 

Miss P. Martin, BSc(H)., Department of Physiology, University College, 
Dublin, under the direction of Professor M. F. Murnaghan. 
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Ma. B. O'SULLIVAN, BA(Mod)., Department of Pharmacology, Trinity 
College, Dublin, under the direction of Professor I. A. Findlay. 

MB. V. PA.RA.MESWABAN, MSc., Endocrine Unit, St. La.urence's Hospital, 
Dublin, under the direction of Dr. J . G. Devlin. 

MR. H. SANKABAN, BSc(H)., Department of Biochemistry, University 
College, Dublin, under the direction of Professor M. G. Harrington. 

Miss D. WBELAN, BSc(H)., MSc., Endocrine Unit, St. La.urence's Hospital, 
Dublin, under the direction of Dr. J. G. Devlin. 

GRANTS-IN -AID 

MR. W. H . BEESLEY/DB. R. J . GAY, Department of Experimental 
Surgery, Trinity College, Dublin-technical assistance and expenses. 

DB. R. E. ELLIOTT, Department of Biochemistry, Trinity College. 
Dublin-expenses. 

PROFESSOR M. G. HABRINGTON, Department of Biochemistry, University 
College, Dublin- teohnical assistance and expenses. 

DB. J . J . KELLY, Department of Chemical Engineering, University 
College, Dublin-equipment and expenses. 

PBonssoB C. F. MoCABTBY, Department of Gastroenterology, Regional 
Hospital, Galway-teohnical assistance and expenses. 

DB. M. T. O'HEOABTY, Department of Pathology, University College, 
Dublin -expenses. 

DB. R. G. O'REGAN, Department of Physiology, University College, 
Dublin-equipment. 

DB. R. D. Qun..r..fDB. J. F. GRE.ALLY, Department of Experimental 
Surgery, Trinity College, Dublin-expenses. 

DB. D. J. SHERIDAN, Department of Clinical Medicine, Meath Hospital, 
Dublin-expenses. 

DB. M. J. WBELTON, Department of Gastroenterology, St. Finbarr'a 
Hospital, Cork-expenses. 
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STUDENT GRANTS 

ALAN DE CosTA under the direction of Professor R. D. Thornes, Depart
ment of Experimental Medicine, Royal College of Surgeons in 
Ireland, Dublin-Disseminated Intra--vascular Coagulation. 1. 
Hypercoagulability. 

J OIIN Dn.LoN, under the direction ofDr. J. F. Greatly, School of Pathology, 
Trinity College, Dublin--Study of chromosome banding in human 
metaphase cells. 

JoHN DWYEB, under the direction of Professor M:. F. :Murnaghan, Depart
ment of Physiology, University College, Dublin-Experimentally 
induced arrhythmia in ventricular muscle strips. 

CABOLINE FrTzGEBALD, under the direction of Professor R. E. Moorc, 
Department of Physiology, Trinity Do11ege, Dublin- An investig
ation of the feeding habits of Apodemus sylvatious in (a) mixed 
woodland and (b) young pine IIJld spruce plantation. 

J..ums HABLJ!JY, under the direction of Professor C. F. McCarthy, De
partment of Gastroenterology, Regional Hospital, Galwa.y-In vitro 
assessment of toxicity of gliadin peptides. 

CJmrsTINA Hoo1, under the direction of Dr. R. G. Luckwill, Department 
of Physiology, Trinity College, Dublin-The possible role of the 
hypothalamus in temperature regulation of the neonato. 

J ..ums F. JACKSON, under the direction of Dr. F. Andrews, Department 
of Physiology, Trinity College, Dublin-An investigation of the 
effects of the slimming agent norfcnfiuramine in rats at different 
environmental temperatures and in the presence of reserpine, pro
panol and tyramine. 

MARGUERITE JoYCE, under the direction of Professor J. K. Burns, De
partment of Physiology, University College, Galwa.y-Excitability 
of uterine muscle following oestrogen administration. 

ANDBEW E. F. LANDY, under the direction of Dr. J. A. Kirrane, Depart
ment of Pathology, University College, Dublin-The tissue localis
ation of collagen by immunofluorescence. 

JoiiN B. M. LoBDON, under the direction of Dr. D. O'Mahony, Depart
ment of Physiology, University College, Cork-Mode of action of 
coronary vasodilator substances--studies on the isolated perfused 
'heart. 

WA.LTEB M. MELIA, under the direction of Dr. D. J. O'Donovan, Depart
ment of Physiology, University College, Galway- Jl'actors controlling 
maximum oxygen consumption. 
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PARAIO S. PARJ!BEY, under the direction of Professor J. D. Sheehan, 
Department of Physiology, University College, Cork-R-eceptor 
function in the circulatory response to face immersion in man. 

EDMUND RYAN, under the direction of Dr. J . Scott, Department of 
Biochemistry, Trinity College, Dublin- Difforen tialla belling of folate& 
for absorption studies. 

SHEILA RYAN, under the direction of Dr. H. Grimes, Department of 
Pathology, University College, Galway-Digoxin and salivary 
electrolytes. 

J oiiN P . SHEERAN, under the direction of Dr. D. G. Weir, Department of 
Biochemistry, Trinity College, Dublin- The effect of heparin on the 
plasma. binding of Vitamin B 12 in vitro studied in cellulose acetate 
electrophoresis, Sephadex G-200 gel filtration and autoradiography. 

CAROLINE STEPHEN, under the direction of Professor E. C. Moorhouse, 
Department of Clinical Microbiology, Royal College of Surgeons in 
Ireland, Dublin- Klebsiolla typing. 

KENNETH W ATTERS, under the direction of Professor C. W. M. Wilson, 
Department of Pharmacology, Trinity College, Dublin-Investig
ation of the effect of aspirin administration on ascorbic acid meta
bolism in patients with rheumatoid arthritis. 

The following grants were renewed during the year : 

ll'ELLOWSHIP (WHOLETIME) 

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

Mrss S. CooRLA....,.., Cardiac Department, St. Vincent's Hospital, Dublin. 

MR. P. J. FARRELL, Department of Surgery, University College, Dublin. 

Dn. S. E. HouoHTON, Department of Gastroenterology, Regional Hospital, 
Galway. 

Dn. M. P . KENT, Medical Research Council Office, Dublin. 

Dn. D. M. KrnLEN (nee KEANE), Department of Clinical Medicine, Meath 
Hospital, Dublin. 

DB. D. J. MAo DONELL, St. Laurence's Hospital, Dublin . 

DB. H. A. MULOABY, Department of Medieine, University College, Dublin. 

Dn. M. J. MYLOTTE, Department of Gastroenterology, Regional Hospital, 
Galway. 
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DB. C. H. Spratt, Department of Physiology, Trinity College, Dublin. 

DB. H. s~ITTH, Department of Biochemistry, University College, Dublin. 

DR. M. P. S. V ARMA, St. Laurence's Hospital, Dublin. 

DR. P. T. WILLIAMs, Metabolic Unit, St. Vincent's Hospital, Dublin. 

MRs. V. REm, Cardiac Department, St. Vincent's Hospital, Dublin. 

FELLOWSHIPS (P.ABT-Tnm) 

DR. V. P. CoFFEY, Department of Social Medicine, Trinity College, 
Dublin. 

DR. G. J. DuFFY, St. Luke's Hospital, Dublin . 

DR. B. EGAN-Ml:TonELL, Department of Paediatrics, Regional Hospital, 
Galway. 

DR. J. A. FEBNANDEZ, St. Brendan's Hospital, Dublin. 

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

MR. V. P. LYNOII, St. Laurence's Hospital, Dublin. 

MRs. N. MAHoN, Department of Medicine, University College, Dublin. 

TRA.l:NING GRANTS 

MRS. C. MULLINs, Department of Biochemistry, University College, 
Dublin. 

MR. P.A. SASTRY, Department of Biochemistry, Trinity College, Dublin. 

RESEARCH AssrsTANT GnANTS 

MR. D. BURGESS. St. Luke's Hospital, Dublin. 

MRs. T. CoLLE.ABY, Metabolic Unit, St. Vincent's Hospital, Dublin. 

Mrss E. CoRCORAN. M.R.C. Laboratories, Trinity College, Dublin. 

DR. D. Down, Pulmonary Unit, Baggot Street Hospital, Dublin. 

MR. M. FREESTONE, Department of Bacteriology, Trinity College, Dublin. 
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Miss :M. GANNON, M.R.C. Laboratories, Trinity College, Dublin. 

~fiss C. RouLIIIAN, Department of Biochemistry, Trinity College, Dublin. 

1\Ins. A. B. KEATINGE, Department of Biochemistry, Trinity College, 
Dublin. 

?tfiss l\1. KELLY, Department of Medicine, University College, Dublin. 

?tfiss C. Lmnv, Department of Biochemistry, University College, Dublin. 

:rtfiss I. McCABTRY, Department of Physiology, University College, 
Dublin. 

Miss :M. McDEBli10TT, Department Physiology, University College, 
Galway. 

DB. S. MoMANus, Department of Pathology, University College, Dublin. 

Miss G. MANDEL, Metabolic Unit, St. Vincent's Hospital, Dublin. 

MRs. P.A. :MooNEY, Department of Gastroenterology, Regional Hospital, 
Galway. 

MR. A. O'BoYLE, Department of Surgery, University College, Dublin. 

MRs. D. O'DoNNELL, Department of Medicine, University College, 
Dublin. 

Miss V. NULTY, Department of Biochemistry, University College, 
Dublin. 

M.Iss A. PosTLEWBITE, :M.R.C. Laboratories, Trinity College, Dublin. 

Miss :M. A. C. REYNOLDS, Department of Neurology, St. Finbarr's 
Hospital, Cork. 

Miss N. RING, Department of Biochemistry, University College, Dublin. 

MR. R. WmTAKER, Department of Medicine, University College, Dublin. 

GRANTS-IN -AID 

DR. M. E. BEARY, Department of Biochemistry, University College, 
Dublin. 

Dn. W. A. BooousT, Cancer Research Unit, St. Luke's Hospital, Dublin. 

PROFESSOR J. K. BURNS, Department of Physiology, University College, 
Galway. 
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DR. E. BoURKE, Department of Clinical Medicine, Meath Hospital, 
Dublin. 

PROFESSOR C. S. BRXATHNACH, Department of Physiology, U niversity 
College, Dublin. 

DR. N. CALLAOHAN. St. Finbarr's H ospital, Cork. 

PRoFESSOR P. J . CANNON, Department of Pharmacology, University 
College, Dublin. 

DR. T. T. CRAP~lAN, Pulmonary Unit , Ba.ggot Street H ospital, Dublin . 

Ds. N. CLABKE, Department of Pathology, University College, Dublin. 

Ds. V. P. CoFFEY, Department of Social Medicine, Trinity College, Dublin . 

DR. M. L . CONALTY, M.R.C. Laboratories, Trinity College, Dublin . 

DR. P. F. DEASY, Our Lady's Hospital for Sick Children, Dublin . 

DR. J. G. DEVLIN, Endocrine/Metabolic Unit, St. Lo.urence's Hospital, 
Dublin. 

DB. P . F. DuooAN, Department of Biochemistry, St. Finbo.rr's H ospital, 
Cork. 

DB. G. J . DUFFY, St. Luke's H ospital, Dublin. 

MR. P. J . FABRELL, Department of Surgery, University College, Dublin . 

PRoFESSOR W. G. FEoAN, Sir Patrick Dun's Hospital, Dublin. 

DB. J . J . FENNELLY, Department of Medicine and Therapeutics, Univer
sity College, Dublin. 

DR. J. A. FERNANDEz, St. Brenda.n's Hospital, Dublin. 

Ds. D. E. FrrzGPJBALD, St. Mary's Hospital, Dublin. 

Paonssos I. A. FINDLAY, Dental Hospital, Dublin. 

MB. G. HYLAND, Department of Surgery, University College, D ublin . 

MR. E. J . GUINEY, Our Lady's Hospital for Sick Children, Dublin . 

Dr. S. E. H ouoHTON, Department of Gastroenterology, Regional 
Hospital, Galway. 
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Dr. .M. B. HoWIE, Department of Clinical Medicine, .Mea.th Hospital, 
Dublin. 

DR . .M. T . K.A.NB, Department of Physiology, University College, Cork. 

Mr. T.V. KEAVENY, Department of Surgery, University College, Dublin. 

Dr. M. P. KENT, M.R.C. Office, Dublin. 

PRoFESSOR R. P. KERNAN, Department of Physiology, University 
College, Dublin. 

DR. D . .M. ltmLEN, Department of Clinical Medicine, Meath Hospital, 
Dublin. 

DR. J. A. Kmru.NE, Department of Pathology, University College, 
Dublin. 

PROFESSOR S. M. LA VELLE, Department of Experimental Medicine, 
University College, Galway. 

Da. WM. LOVE/DR. K . SmANAN, Department of Biochemistry, Trinity 
College, Dublin. 

MR. V. P . LYNCH, St. Laurenoe's Hospital, Dublin. 

PROFESSOR C. F. McCARTHY, Department of Gastroenterology, Regional 
Hospital, Galway. 

DR. D. J. MAoDoNELL, St. Laurence's Hospital, Dublin. 

MR. K. F. McGEENEY, Department of Medicine and Therapeutics, 
University College, Dublin. 

PRoFEssoR W. A. L. MAcGowAN, Royal College of Surgeons in Ireland, 
Dublin. 

PRoFESSOR B. MoNxonoLL, Department of Pa.ediatrics, University 
College, Galway. 

DR. J . ?tiACKEY, Mater Misericordiae Hospital, Dublin. 

DR. J. MASTERSON, Department of Pathology, University College, 
Dublin. 

Ma. J . C. MrLLlxEN, Sir Patrick Dun's Hospital, Dublin. 

DR. H . C. MooRE, Rotunda Hospital, Dublin. 
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PROFESSOR R. E. ~fOORE, Department of Physiology, Trinity College, 
Dublin. 

PRoFESSOR E. C. MooRnousE, Royal College of Surgeons in Iroland, 
Dublin. 

DR. H. A. MULCAHY, Department of Medicine, University College, Dublin. 

DR. R. MULOAHY, Cardiac Department, St. Vincent's Hospital, Dublin. 

PROFESSOR F. P . MuLDOWNEY, Metabolic Unit, St. Vincent's Hospital, 
Dublin. 

PROFESSOR M. F. MURNAOIIAN, Department of Physiology, University 
College, Dublin. 

Da. M. J. MYLOTTE, Department of Gastroenterology, Regional Hospital, 
Galway. 

Da. P. O'CARRA, Department of Biochemistry, University College, 
Galway. 

DR. D. J. O'Do~OVAN, Department of Physiology, University College, 
Galway. 

Miss M. 0STWALD, Department of Physiology, University College, Dublin. 

DR. J. SoOTT, Department of Biochemistry, Trinity College, Dublin. 

MR. K. M. SH.Aw, Department of Experimental Surgery, Trinity College, 
Dublin. 

MR. J. M. SnEERAN, Department of Surgery, University College, Dublin. 

Da. H. SMYTH, Department of Biochemistry, University College, Dublin. 

DR. C. H. 8PRATT, Department of Physiology, Trinity College, Dublin. 

PROFESSOR F. S. STEW ART, Department of Bacteriology, Trinity College, 
Dublin. 

DR. D. J. STICKLER, Department of Bacteriology, Trinity College, Dublin. 

PROFESSOR I. J. TEMPERLEY, School of Pathology, Trinity College, 
Dublin. 

DR. M. P. S. V ARMA, St. Laurence's Hospital, Dublin . 

DR. C. H. W ALBII, St. Finbarr's Hospital, Cork. 

DB. N. P. WALsn, Portiuncula Hospital, Ballinasloe, Co. Galway. 
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Chemotherapy 

Medical Research Council of Ireland Laboratories, Trinity College, 

Dublin. 

Diredor: 

VINCENT C. BARRY, DSc., FICI., FRIC., PRIA. 

CHEMISTRY: 

Dermot Twomey, MSc., PhD., FICI., MRIA. 
Ja.mes G. Belton, M.Sc., PhD., FICI ., MRIA. 
Joa.n E. MoCormiok, MSo., PhD. 
Conor O'Callaghan, MSo., PhD. 
R. S. McElhinncy, BSc., PhD., MRIA. 
Marie Ga.nnon, BSo. 
Angola Postlcwhite, BSc. 

BIOOUEMISTRY: 

Patrick Blake, BSo., PhD. 

PHAR.MAOOLOOY AND CELL CULTURE: 

J . F. O'Sulliva.n, MSo., PhD ., MICI. 

MIORODIOLOOY, li:rSTOOHEMISTBY, A,.--<TITUMOUB AND ANTIBAOTERUL 
TESTING: 

M. L. Conalty, MD., FRCPa.th., DPH., MRIA. 
Joa.n Byrne, BSo., PhD. 
Eveleen Corcoran, BSo. 
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In a. communication from these laboratories in 1957, the high activity 
against experimental tuberculosis of t he rimino-phenazine compound 
B.663 3-(p-chloroanilino)-10-(p-chlorophenyl)-2, 10-dihydro-2-(isopropyl
imino) phenazine was described. B.663, now known as clofazimine, is 
the active component of the antileprosy agent Lamprene (Geigy) which 
is well established in the treatment of human leprosy, particularly the 
lepromatous form where, as well as having strong anti-bacterial activity 
against Mycobacterium leprae, it prevents and controls erythema nodosum 
leprosum reactions. It has also been shown to be active against Myco. 
ulceram skin infections. 

Because many of the countries in which the problem of treating leprosy 
is greatest at·e also countries which are relatively poor and unable to 
afford expensive drugs, further synthetical studies were carried out with 
the aim of finding a compound of this family, with antimycobacterial 
activity comparable with that of B.663 but which would be cheaper 
to synthesise. These studies have resulted in compound B.l912, which 
is easierto make thanB.663and thus more readily accessible and appears 
to retain the anti-mycobacterial properties of B.663. 

Ph 

ex N Y"tNC.H" 

Cl N~NHPh 
8 .1912 

The ability of B.l912 to inhibit the growth of mycobacteria in vitro 
(Proskauer and Beck medium + 5% human serum) is set out in Table l. 
The activity is of the same order as that ofB.663 and with M.scrofulaceum, 
M.avium, M.intracellulare and M.fort'uitum and for several strains it may 
be greater. This could have importance clinically. 

TABLE l. In vitro compW'ison of the antimycobacterial activity of B.1912 
and B.663 in modified Proskauer and Book modium. 

Duration Drug concentration 
Mycobacterium of causing inhibition 

Incuba· of growth (,.g/ml) 
R unyon Species Strain Origin tion 
Group (do.ye) B.663 B.1912 

29977 l 14 5·0 2·0 
29906 1 14 2·0 2·0 

M.kan1ani l\lead 500 2 14 O·IS 0·5 
Road 2 14 1·3 1·0 
La 2401 3 l4 1 ·3 2·0 

I 
ATCC 2 7 6·7 3·3 
3796 1 7 1·3 10·0 

M.marinum 7120 1 7 1·0 5·0 
7427 1 7 6·0 10·0 
13316 1 7 5· 0 6·7 
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TABLE 1 (oontinued).-In vitro comparison of the antimycobooterial e.otivity of 
B.1912 and B.663 in modified Proskauer and Beck medium. 

Duration Drug concentration 
Mycobacterium of causing inhibition 

I 
Incuba- of growth (f'gfm1) 

Runyon Spooiea Strain Origin tion 
Group (days) B.663 B.l912 

16067 1 14 3·3 1·0 
30705 1 14 5·0 2·0 

II M • .crojttlat;eum Tb 26 2 14 3·3 3·3 
Tb 29 2 14 1·3 1·0 
14441 1 14 1·0 0·5 ~ 
32938 1 14 3·3 3·3 

1389 1 14 3·3 3·3 ~' 
6193 1 14 2·0 3·3 
19894 1 14 5·0 1·0 
8775 1 14 5·0 2·0 
6194 1 14 2·0 2·0 

M.avium 11882 1 14 5·0 1·3 
11279 1 14 1·0 3·3 
34540 I 14 5·0 2·0 
24657 1 14 6·7 3·3 
18698 1 14 0·7 0·7 
ATTC 2 14 1·0 0·5 

III 
Tb 60 2 14 1·0 1·0 
p 2 1 14 5·0 1·0 

M. intrtuJtllular& p 39 1 14 5·0 2·0 
97002 4 14 1·0 0·5 
98562 4 14 0·5 1·0 
99241 4 14 2·0 2·0 

Tb 87 2 7 2·0 2·0 
9738 1 7 33·3 5·0 

M.fonuilum 6841 ATCC 1 7 13· 3 10·0 
6842 ATCC 1 7 13·3 10·0 
8521 1 7 13·3 5·0 

4976 1 7 13·3 10·0 
39050 1 7 10·0 5·0 

M. ptregrinum 9819 1 7 5·0 6·7 
10264 NCTC 1 7 5·0 6·7 
14527 1 7 3·3 3·3 

48 1 7 > 100 33·3 
5670 1 7 50 66·7 

IV M .ab8CU8tl8 5996 1 7 5·0 6·7 
17591 1 7 > 100 > 66·7 
19977 NCTC 1 7 > 100 > 100 

MRCI 5 7 10·0 13·3 
M.1megmati8 ATCC 2 7 10·0 10 ·0 

8158 NCTC 1 7 10·0 6 ·7 

13806 1 28 6·7 10·0 
11263 1 28 6·7 6· 0 

M.unopi 12032 1 28 3·3 1·0 
16591 1 28 0·7 1·3 
20135 1 28 3·3 2·0 

M.tubtrculalil H 37Rv 6 14 1·3 3·3 

Origin ofatrain.s: 1. Dr. J. Marks, Public Health Laboratory Service, Cardiff, Wales. 
2. Dr. E. Nassau, Harofiold H ospital, Middlesex, England. 3. International Centro 
tor lntormation on and Distribution of Type Cultures, Lausanne, Switzerland 
4. Dr. N. Kovaoa (late), Public Health Laboratory, Perth, Western Australia. 6. Own 
Laboratoriee. 6. Dr. W. Steenken Jr., Trudee.u Laboratory, Saranoo Lake, Now York. 
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In Table 2 are set out results showing tho antituberculosis activity 
of the drug in murine disease. I t was found that B.l912 could be just 
as active when treatment was delayed until the sixth day of injection 
as when it was begun on the first day. 

TABLE 2.-Antituberculosis activity of B.l912 in mioo infected with M.bovia 

Ravenel Rv. 

Day of Infection ~Jean survival time (days) 
Treatment on which treatment (with standard error of moon) 

(mgfkg) started 
Uontrol Treated 

6 1 17·3 (0·9) 74·4 (6·3) 

2 6 19·6 (0·6) 29·8 (6·3) 

6 6 17· 9 (0·4) 73·7 (10·0) 

As with clofazimine, B.l912 is sequestered within macrophages where 
it is retained. That it is therapeutically active is shown by the genuine 
chemoprophyla.xis.effect obtained. The results obtained when treatment 
is completed some time before infection nre comparable with those 
obtained when t reatment is commenced 0·6 days post infection. 

TABLE 3.-Chomoprophylaxis in mioo (10 por group} with B.l912 (6 mg/kg orally 

Group 

Untreo.ted 
controls 

A 

B 

c 

via diet). Ra.venel Rv infection. 

Interval between completion 
of treatment and infection 

2 weeks 

1 week 

1 day 

~lean survival time (days) 
± standard error of menn 

19·6 (0·6) 

44·7 (8·7) 

77·2 (8 ·1) 

54·2 (7·1) 

Smears of tissues of mice treated with B. l912 or B.663 orf 12 days 
at the rate of 50 mg/kg/day in the diet showed distinct differences. With 
B.663 numerous intracellular crystals were seen in macrophages of the 
mesenteric lymph node, liver and spleen whereas with B.l912 there 
was little sign of crystals. Phagosomes containing drug were observed 
in macropbagcs of liver and spleen. Spectrophotometric estimation of 
the amounts present in various mouse tissues revealed quantitative 
differences between tho distribution of the two drugs. 
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TABLE 4.- l\Jean tissue concontrations of B.1912 and B.663 in mico fed at tho 
rato of 50 mgfkg bodywoight for 12 do.ys (drugs in diet). 

Tissue lovols (pg/g)JJ. Blood 
Compound level 

Sploon Liver Lung Fat pgfml 

B.lll l 2 465 360 488 2,482 8 

B.063 848 751 1,255 1,333 circa. 4 

*Pooled tissues of 7 mice. 

Examination of the solubility of B.l 912 in human serum and of it<J 
percentage binding to the various protein fractions showed that B.l912 
was soluble in serum to a much greater extent than B.663, but that the 
percentage distribution was not markedly different. 

It is clear that B.l912 possesses high antituberculosis activity like 
B.663 and this has been confirmed in other laboratories in France and 
elsewhere. Again, Chang has found high activity agail1st M.lepraemurium 
in mice and Shepard using .M.leprae in the footpads of mice found B.663 
and B.l912 to have similar high activity. 

What we do not yet know is how B.l912 would behave in the human, 
nor are we likely to know in tho near future. B. l 912 must be developed 
(produced in sufficient quantity to make possible thorough pharmacologia 
and toxicologio examination) by some pharmaceutical firm which can 
then arrange for approved clinical trials. As matters stand these firms 
do not find this an attractive proposal since although complete patent 
coverage had been arranged, thoy do not seem to feel that providing an 
anti-leprotic drug for the world's underprivileged people is likely to prove 
a very profitable venture. There arc more than scientific problems to 
be solved. 

NEW ANTITtniOUR COMPOUNDS 
I minoohromens 

Reference has been made in a previous report to a study of derivatives 
of cyanoacetohydrazide (CNCH2 ·CONRNH 2). This has led, on the ono 
hand, to compounds such as B.l586 (CH·CH 2·CO~'HNHPh) which has 
been shown to have consistent a.cLivity in a variety of fields (against 
E.coli in vitro and in vivo, as well as a.ntistrongyle (N.brasiliensis) and 
antifungal activity). On the other hand, it has led to an examination 
of the condensation products formed with aromatic aldehydes; the most 
interesting of these, from a. biological point of view ha.vo been the products 
formed with sa.licylaldchyde. 

In contrast to other aldehydes, salicylaldehyde characteristically forms 
3-carbamoyl-2-iminochromens C8H, · 0 · 0( :NH) · C(OONHNHR) :Cli (II) 

I I 
when it is condensed with cyanoacetohydra.zide and cyanoacetamide 
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derivatives. Thus, N-mcthyl, N- carbamoyl and various N-aryl cyano
acetamides condense with salicylaldehyde to form the iminochromens 
(II, R=CH3,CONH2 and Ar respectively). The structure of these com
pounds is in no doubt; their i.r. spectra show a strong, characteristic imino
band at 3220 cm-1, and nitrile absorption is absent, while somica.rbazones 
are readily formed. 3-Aryl-carba.moyl-2-iminochromens (IT, R=Ar) 
have already shown consistent activity against the Ehrlich ascites tumour. 
This anti-tumour activity is at present being further investigated, and 
various other, closely-related compounds are also being tested. 

The known activity of 2, 3-dihydro-4 (1H)-quinazolones as inhibitors 
of cell multiplication prompted us to investigate the possibility of pre
paring from the iminoohromons (II) a series of structurally analogous 
benzopyrano [2, 3-d] pyrimidines. The attempted condensation of II 
(R=Ph and CONH2 respectively) with aromatic aldehydes, using 
piperidine as a catalyst, was unsuccessful, the respective imines being 
recovered unchanged. The methyl compound (II) (R=Me) condensed 
in a 2: 1 ratio, forming uncycliscd products. The required cyclised 
products were eventually obtained when 3-carbamoyl-2-iminochromen 
II (R=H) condensed with aromatic aldehydes to yield 2-aryl-
4-oxo-2H, 3H-benzopyrano [2, 3-d] pyrimidines as the main (and generally, 
the only) product; this reaction is analogous to the formation of 1, 2, 3, 
4-tetrahydro-4-oxoquinazolines from the base-catalysed condensation 
of aromatic aldehydes with 2-aminobenzamide. The spectral evidence 
confirmed that the formulation was in agreement with the lactam formu
lation normally assigned on the basis of i.r. spectra to 4-hydroxypyrimi
dines; there was a strong carbonyl band at 1680 cm-1 and a cyclic amide 
band at 3140 cm- 1. The characteristic = NH band present in the spectrum 
of the imines (IT) was, of course, absent. In contrast to the parent imines, 
none of the benzopyrano[2, 3-d] pyrimidine derivatives displayed activity 
against the HeLa cell cultures or 1:1ignificant antitumour activity when 
tested according to the methods previously described . 

Pyrazolu, Tetrazolo-pyridines and Pyridazines 
There is a continuing 'videspread interest in simple pyrazoles and their 

derivatives as potential anti-cancer agents. A number of these have shown 
activity against HeLa cells in vitro and some have shown activity against 
transplantable tumours in mice (Noell and Cb~>ug, J. Med. Chem .• 12, 
545, 1969). Pyrazole derivatives such as Carzolamide and Thiocarzol
amide have undergone clinical evaluation (Ausman, Nadler and Moore, 
Cancer Chemotherapy Reporl8, 33, 41, 1963). We have also examined 
the anti-cancer activity of a number of pyrazole derivatives. The azoxy
pyrazole derivative (Ill) has been found to be highly active both in its 
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ability to delay or inhibit tumour formation and also in its ability to 
extend the survival time of mice bearing the Ehrlich, Landschiitz and 
Sarcoma 180 ascites tumours. 

JII 

In view of the importance of pyrimidine derivatives as anti-cancer 
agents it seemed of interest to combine a pyrimidine- and pyro.zole 
nucleus in the one structure. Various pyrazol-1-yl pyrimidinos wore 
synthesised by reaction of appropriately substituted hydrazino-pyrimi
dines with 2, 4-dioxopentane. These compounds however were devoid of 
activity and this type of structure was not further investigated. 

In a series of pyridine derivatives which we examined, one compound, 
6-nitrotetrazolo [1, 5-a] pyridine inhibited growth of the HeLa cells at a 
dilution of 10- 8-10- 7 g/ml but had only marginal activity against the 
Ehrlioh and Lo.nd.sohi.itz tumours in mice. The activity however was 
sufficient to warrant further examination of this type of structure. In 
the pyridino series activity was confined to this one compound of those 
prepared. The corresponding 8-nitro-tetrazolopyridine and the unsub
stituted totrazolo-pyridine failed to inhibit growth of HeLa cells even 
at a concentration of 10-5 g/ml as did also s-triazolopyridines. However 
incorporation of another nitrogen atom into the heterocyclic ring led to 
compounds such as 6-chlorotetra.zolo [1, 5-b] pyridazine which inhibited 
growth of HeLa cells at a dilution of l0-8-l0-7 g/ml. This compound had 
moderate activity in vivo against the Landschi.itz and 8.180 ascites 
tumours in mice and produced increases in survival time of the order of 
lOO per cent a.t a dose range of 40-90 mgfkg in mice infected with the 
lymphatic leukaemia L1210. This activity was however found to be highly 
specific since rcplacemont of the chlorine atom by a variety of substituonts 
led to compounds having greatly reduced activity. Replacement of the 
tetrazolo-ring by a triazolo-ring had a similar effect. llowevor activity 
is preserved if the pyridazine moiety is replaced by phthalazinc. Thus 
6-chlorotetrazolo (1, 5-a] phthalazine inhibits growth of HcLo. cons at a 
dilution of w-s.w-o g/ml and also has high activity against the Ehrlich 
ascites tumour in mico. Preliminary results indicate that in this series 
also the chlorine atom and the tetrazole ring are necessary for activity. 
Removal of this atom or replacement by other groups leads to compounds 
of diminished activity 
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Grant Holders Reports 

BIOCHEMISTRY 

Mary E. Beary, PhD., in collaboration with l\liss C. Liddy, BSc. 

Biochemistry Department, University College, Dublin. 

Steroid Melabolism in liver da1'1UJ{le. 

Previous studios have shown that steroid metabolism in fatty livers 
(induced by carbon tetrachloride administration) is different from normal. 
We have already reported that the enzyme systems involved in the 
oxidative and reductive pathways are both affected. These studies, 
however, failed to distinguish between the effect on the 6 4-reductases 
and the 3a. and ~-ol dehydrogena.ses. This could be solved by substituting 
5a or 5~ androstane-dione for 6 4-dione in the incubation studies. 

H 8-5a and 5~-androst&ne-dione (supplied by Dr. Klein of the Argonne 
National Institute of Chicago) were used in further studjes. Subcellular 
fractions from normal and carbon tetrachloride livers were prepared and 
incubated with these precursors. The metabolites were isolated and puri
fied by extensive t.l.o. and g.l.o. Microsomal fractions incubated with 
5~-androstane-dione yielded only epiandrosterone and androsterone. With 
normal livers the ratio of epiandrosterone to androsterone was 1.0/0.61 
and with carbon tetrachloride livers the ratio was 1.0/1.8. This again 
demonstrated the lability of the 3~-ol dehydrogenase. Microsomal 
fractions incubated with the 5~-androstane-dione yielded etiochonanolone 
as the major metabolite and an other unidentified minor metabolite. 
This minor metabolite was considerably increased in the carbon tetra
chloride miorosomes. 

There was one major difference between the androstene-dione series 
and the androstano-dione series. In the former 10% of the precursor 
remained after 10 mins. incubation with normal miorosomes and 80% 
with carbon tetrachloride mict·osomes. With 5a-androstane-dione as a 
precursor only 10% remained with either normal or carbon tetrachloride 
miorosomes. This indicates the lability of the 5a-reductase enzyme to this 
treatment. As the ~•-reductases are the rate limiting enzymes in the 
metabolic sequence of androgen catabolism these results are not unex
pected. Incubations with 5~-a.ndrostane-dione yielded interesting results. 
20%ofthe precursor wa.s unmet&bolized with thenormal microsomes and 
only 5% with the treated ones. The reasons for this arc still not clear and 
are being investigated. 
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P. F. Duggan, 1\ISc., PhD., in collaboration with Rosemary Jacob, BSc. 

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

Identification of separated membrane systems of skeletal muscle by electro
microscopic a?Ul enzymatic analysis. 

Tho technique of subfractionation of skeletal muscle microsomes by 
sedimentation in sucrose gradients in a zonal rotor was further refined. 
On placing a. lO,OOOg post-mitochondrial supernata.nt over a M sucrose 
underlay a secondary gradient was set up in the underlay which was then 
collected in 10 ml fractions. Enzymatic and electromicroscopic examina
t ion showed that the fragmented membrane vesicles had been separated 
into several different fractions. Most notable were two protein rich regions, 
one at a density of about 1.13 which contained a mixture of small and large 
vesicles from 800-3000A in diameter, bounded by a single membrane and 
rich in calcium uptake and potassium stimulated ATPase but with 
little other onzymatio activity. 

At a density of about 1.18 a heavy aggregation of vesicles occurred 
which contained most of the succinate INT reductase NAD glycohydro
la.se, calcium independent ATPase, iliP deaminase NADH forrioyanide 
oxidoreductase activities. This fraction consisted of long sheets of mem
branes approx. 200A in thickness resembling the precipitated form of a 
microsomal ATPaso prepared by :M:cLennon. 

The incorporation of heparin at a. concentration of 50 IU/ml in the M 
sucrose underlay considerably changed the elcctronmicroscopic picture and 
the distribution of the enzymes. No aggregated material appeared and 
vesicles of decreasing size were noted with increasing density. NAD 
glycohydrolase and calcium-independent ATPase, which always occur 
together, moved into a. lighter region containing a heterogenous population 
of membranous elements, tubular fractions, triads and plasma. membranes. 
AMP dea.minase was almost entirely solubilized, succinate INT reductase 
remained in the heaviest fraction and calcium uptake and potassium
activated ATPase were unaffected. Heparin wa.s found to increase the 
pH from 5.7 to 7.3, but changing the pH to 7.1, 7.3 or 7.5 by bicarbonate 
gave patterns intermediate between those of heparin and sucrose alone. 
Thus the polya.nion nature of heparin contributes to its mechanism of 
action. 

The evidence from these results is that the transverse or T-system of 
muscle, rich in NAD glycohydrolase and calcium-independent ATPase 
has boon separated from the longitudinal membranes wihch contains the 
calcium pump a.nd potassium activa.ted ATPa.se. 

Enzyma.tio examination of microsomes prepared from three samples of 
healthy human muscle using the techniques previously applied to rabbit 
musclo gave very low activities, presumably due to susceptibility to high 
sucrose concentration. The use of buffered salt solutions is being 
investigated. 
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Micha.el Gerard Haningion, MSc., PhD., in collaboration with Hariharan 
Sankaran, MSc. (Madras). 

Department of Biochemistry, University College, Dublin. 

Intutinal Absorption of Glucose atul Amino Acids. 

An increase in the concentration of some amino acids in blood has been 
shown to increase the absorption of glucose. Results obtained by M. G. 
Casey showed that increased blood levels of leucine enhanced the glucose 
uptake in perfusion experiments with rat intestine. Incubation studies 
with inverted sacs confirmed this effect. 

The effect of i.v. injected leucine on glucose uptake by tissues waf! 
studied using an intact rat as a control animal and an eviscerated rat 
preparation (abdominal organs removed except liver, the blood vessels 
serving which were ligatured}. Blood volume changes were monitored 
using 1261-iodinated serum albumen. No appreciable change in blood 
volume or haematocrit value was noted after injection of physiological 
saline or saturated leucine in physiological saline into intact or eviscerated 
rats. 

In the intact rats the glucose level was maintained at the normal valu£> 
after injection of saline or leucine. 

In the eviscerated rat preparation blood glucose decreased to very low 
levels (less than 5mg% in some preparations) within 40 minutes of 
injecting physiological saline. A similar profile was obtained in experiments 
on preparations with the liver in circulation. With liver and kidneys 
(adrenals included) in circulation, the profile was that of an intact rat. 

Injection ofleucine to eviscerated rat preparations caused an appreciable 
increase in blood glucose within 10 minutes of administration, which was 
followed by a slower rate of decrease in blood glucose when compared to 
saline control rat. 

The source of the additional glucose, and the cause of the decrea.secl 
rate of its utilisation, are at present under investigation. 

Wm. Clayton Love, 1\ISc., PhD. and K. Sinanan, MA., 1\ID., DCH., in 
collaboration with Professor P. G. S. Beckctt. 

Biochemistry Department, Trinity College and St. Patrick's Hospital, 
James's Street, Dublin. 

The metaboli4m of cyclic adenylic acid (31 51 A MP) in affective disorders 
and the influenu of antideprusant therapy. 

The objective of this study was to investigate urinary cyclic adenylic 
acid (cyclic AMP) as a. biochemical marker in the differentiation of 
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neurotic from endogenous depression. The hypothesis was that the amount 
of cyclic AMP in a 24 hour collection of urine is decreased in endogenous 
depression while it is normal in neurotic depression. This hypothesis was 
based on studies by other workers. 

All patients admitted to St. Patrick's Hospital or the psychiatric unit 
in St. James's Hospital who were thought by the admitting doctor to be 
suffering from classical endogenous or classical neurotic depression were 
provisionally accepted into the study. They were independently assessed 
soon after admission by Professor Beckett and Dr. K. Sinanan using the 
same rating scale. Self rating scales were also used. 

Following discussion between the two psychiatrists only those patients 
having 'clear cut' endogenous or neurotic depression were accepted for 
study. 

This classification was made before biochemical results were known. 

A 24 hour urine collection was made before the patients therapy was 
begun; a second 24 hour collection was obtained approximately 14 days 
after admission and a. third collection before discharge or six weeks after 
admission. 

Results of the study are shown in Tables 1 and 2. It can be seen that 
urinary cyclic AMP is significantly reduced in depression whether of 
endogenous or neurotic type. That cyclic AMP is more significantly 
reduced in neurotic depression is at variance with Paul et al. 

Results to date do not support our original hypothesis. However the 
data. are being subjected to further computer assisted analysis to deter
mine whether a group of symptoms may correlate with low urinary cyclic 
AMP or whether it is the intensity of the depression alone which is the 
major factor. 

It may be that methods of distinguishing endogenous (biochemical?) 
depression from neurotic (psychogenic) depression are incorrect or that 
there is a. type of depression which has a biochemical origin that is far 
commoner than suspected and which presents in many disguises in many 
and varied ways depending on the psychological make-up of the 
individual. 

TABLE l 

Comparison of means and S.D. of initial 24 hr. collections of urinary 
cyclic AMP (n Mole/24 hr.). 

.Control Endogenous Neurotic 
(N=25) (N= 27) (N= l5) 

Mean 3.98 2.88 2.40 
S.D. + 1.55 ± 1.55 ± 1.55 
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Statistical Significance 
Control v endogenous significant P < 0.01 
Control v neurotic significant P < 0.0025 
Endogenous v neurotic non-significant P < 0.20 

(Students t test used for comparison of means) 
(N = number of subjects sampled) 

TABLE 2 

Comparison of means and S.D. of 1st, 2nd and 3rd 24 hr. collections 
of urinary cyclic AMP (n :Mole/24 hr.). 

1st Sample 2nd Sample 

Control 3.98 3.81 
±1.55 ±1.34 

Neurotic 2.40 3.90 
Depression ± 1.53 ±2.10 

Endogenous 2.88 3.79 
Depression ± 1.58 + 1.97 

Statistical Significance 

Controls: 
No significant changes between 1st, 2nd or 3rd samples 

Neurotic Depression 
Significant increase (P < 0.05) between l et and 2nd samples 
Significant increase (P < 0.05) between 1st and 3rd samples 
No significant change between 2nd and 3rd samples 

Endogenous Depression 

3rd Sample 

4.00 
± 1.30 

4.00 
+2.10 

3.30 
+ 1.78 

Significant increase (P < 0.05) between 1st and 2nd samples 
Non-significant increase (P < 0.25) between 1st and 3rd samples 
Non-significant decrea~ (P < 0.25) between 2nd and 3rd samples 

Padraig O'Carra, BSc., Phd., in collaboration with Emer Colleran, BSc., 
PhD., and S. Derek Killilea, BSc., Phd.D. 

Department of Biochemistry, University College, Galway. 

TM. physiological mechanisms of haem and bilin cataholi81n. 

In the present study interest centred mainly on the truly mammalian 
aspects of haem and bilin catabolism. However, dissatisfaction with 
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accepted metabolic schemes led us to re-investigate also some aspects of 
the bacterially-promoted bilin transformations that occur in the intestine. 
We have shown, in particular, that the structure long accepted for cl
urobilin is incorrect and that the complex metabolic shunts proposed to 
explain the retention of a vinyl group in this pigment are unnooessary. 
This simplifies intestinal biJin metabolism to a chemically logical sequence 
of bacterial reductions. 

The truly mammalian steps (which take place in the spleen and liver) 
are: 1) cleavage of haem to biliverdin; 2) reduction of biliverdin to 
bilirubin; 3) conjugation of bilirubin with glucuronic acid, followed by 
biliary excretion. 

The initial cleavage is the decisive step in the sequence and it involves 
a highly specific cleavage at a particular point in the haem molecule. 
It had for long been assumed that this specificity implied the existence of 
funetionally-specific enzyme system(s), and an O:ll.'i.ensive li terature ha-d 
been based on such a.ssumptions. Our work shows that these supposed 
enzyme systems are illusory and that ha~m-clcavageisinstead an incidental 
or accidental outcome of the operation of certain haemoproteins in roles 
functionally quite unrelated to haem cleavage. 

The specificity of the cleavage is shown to result from tho specific 
nature of the haem-binding sites in these haemoproteins. This specific, 
but apparently accidental, metabolic step raises interesting implications 
for some other metabolic processes which are puzzling from a functional 
point of viow. Detailed study of tho mechanism of the cleavage process 
have been of interest in connection with advanced structural studies 
of haomoglobins and myoglobins and are also of relevance to certain 
theories of the mechanism of enzymic catalysis. 

By contrast with the haem cleavage step, the second metabolic step, 
reduction to biliverdin to bilirubin, was found to be a functionally highly 
specific process catalysed by a well-defined dehydrogenase in the cytoplasm 
of liver and spleen cells. This enzyme appears to utilize NADPH in vivo 
although it functions with either NADPH or NADH in vitro. The pro
perties, spccificity, and kinetic mechanism of the enzyme have boon 
investigated in detail. The search for effective techniques for its isolation 
and purification ha-s led to the development of valuable new concepts 
and techniques in the field of affinity chromatography. 

Step 3, the conjugation step, involves a microsomal glucuronyl trans
ferase which is non-specific with regard to bilin metabolism. The same 
enzyme acts as a detoxication mechanism for a large range of unrelated 
compounds. 

Comparative studies have revealed that the biliverdin formed by haem
cleavage in birds, reptiles and amphibians is excreted as such, the further 
metabolic steps discussed above seemingly being peculiar to mammals, 
including man. Mammalian haem catabolism therefore presents the 
puzzling picture of an apparently accidental initial cloavago step produc
ing a.n apparently harmless and easily disposed-of substance, biliverdin, 
which, however, is then converted to toxic bilirubin in an energy-wasting 
reductive process which necessitates a further energy-wasting detoxication 
process. 
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Possible medical applications of our findings are under active investiga
tion. Some of the techniques developed in t he course of these studies 
have already proved of value in clinical biochemistry. 

P. A. Sa.stry, M.Sc. 

Department of Biochemistry, Trinity College, Dublin. 

Director F. G. A. WINDER, MA., SoD. 

Enzyrnu of DNA metabol~m in 1nicro-organ~1118. 

Further studies have been carried out on the DNAe.se and ATPase 
activities of the ATP-dependent DNAase from Mycobacterium BmegmatM. 

Examination of DNA isolated from reaction mixtures after exposure 
to the enzyme provided no evidence of appreciable single-stranded 
regions, thus indicating that exonucleolytic attack on the two strands 
of DNA is more-or-less simultaneous. Examination of the oligonucleotides 
released from native and denatured DNA showed that in both cases the 
average chain length was about 8, suggesting that the mechanism of 
attack on the two strands of native DNA is the same, in spite of their 
opposite senses. 

With shor·t reaction periods, ATP concentration over the range 1-16 
mM had little effect on ATPa.se or DNAase activities with either native 
or denatured DNA. The ratio of ATPaso to DNAase activity was little 
affected by DNA concentration over the range 50 yg-2 mgfml with either 
form of DNA, even though activity increased over part of this range. 
When the Mg 2+ concentration was varied, with native DNA both ATPase 
and DNAase activities reached a plateau at about 20 mM Mg 2+; with 
denatured DNA peak activities were reached at 10 mM l\1g2+ or lower, and 
thereafter both activities declined with marked increase in the ATPase/ 
DNAa.se activity ratio. At low l\1g2+ concentrations the enzyme had at 
least as high a DNAase activity with denatured DNA as with native 
DNA, whereas at higher Mg2+ concentrations it had much higher DNAe.se 
activity with native DNA. 

Storage of the enzyme under various conditions, and mild heat treat
ment, all led to a. somewhat more rapid loss of DNAase than of ATPa.se 
activity. However, attempts to remove or destroy most of one activity 
without affecting the other have so far been unsuccessful. 

These results indicate that the ATPase and DNAase activities of the 
enzyme are fairly closely linked. However, it appears that some modifica
tion of the relat ionship between the two activities can take place, and this 
favours models of the enzyme's action in which the role of ATP is not 
concerned with phosphodiester bond splitting, such as our model referred 
to in the 1971 Annual Report. However, some of the results do not 
accord precisely with predictions based on that model, and at lea~t 
some modification of it is likely to be necessary. 
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John 1\f. Scott, BSc., MA., PhD. in colla.borat.ion wit.h Catherine M. 
Houlihan, MSc. 

Biochemistry Department, Trinity College, Dublin. 

Distribution of naturally occurring fornl-8 of folic, acid 
Perhaps the most serious limitation to studying the nature of folate 

compounds and their metabolism in man and other mammals is the 
large variety of distinct derivatives which can exist (reduced, !Substituted 
and conjugated) and the lack of adequate analytical techniques to 
identify the native forms. Existing techniques involve multiple column 
chromatographic separations used in conjunction with microbiological 
assays of differing specificities and y-carboxypeptidase preparations. 
It seemed to us that the proper approach to this problem lay in degrada
t ive analyses whereby the native folates would be subjected either to 
y-carbox:ypeptidase yielding reduced substituted monogluta.myl deriva
t ives or to quantitative oxidative cleavage of the C1-N 1 0 bond yielding 
various y-linked glutamyl derivatives of p-aminobenzoic acid. Either 
of these mixtures can be resolved by recently developed chromato
graphic techniques. The advantage of the latter procedure from our view 
point was our possession of chemically pure synthetic pterolypoly r -L 
glutama.tes ·which upon oxidative cleavage yielded the series of six 
p-aminobenzoyl r-L gluta.mates necessary to calibrate our chromato
graphic systems. Endogenous products of oxidativc degradation are 
detected after chromatography by microbiological assay with a mutant 
strain of Escherichia coli requiring p-a.minobenzoate. 

This approach has already yielded valuable unambiguous results 
particularly in studying newly synthesised folatcs in animal tissues 
from exogenous radioactive folic acid. For example we have been able 
to extend the findings of other laboratories that the predominant form 
of endogenous as well as exogenous folate in rat liver is pentaglutamate ; 
60-80% methylated reduced and the remainder formylated reduced 
forms. In addition significant amounts of the hexa-, tetra- and hepta
derivatives can also occur in normal animals. We are presently attempting 
to determine the native form of folate in human liver specimens. 

Honor Smyth, BSc., .l\1Se., PhD. in collaboration with Norma Ring, BSc. 
(l\fRC Research Assistant) and Dcclan Farrell, BSe. (supported by the 
Irish Cancer Society). 
Department of Biochemistry, University College, Dublin. 

ModifWation of the cell surface by tu11U)ur-inhibitory tragacanth 
(1) Effect of tragacanth on leucocytes in vitro. 

The reaction of tumour-inhibitory tragacanth with the surface of 
ascites tumour cells produces a. membrane permeability change which 
can bo measured as secondary loss of cell K. The finding that the agent 
had no such effect on erythrocytes suggested that sensitivity to this 
acidic polysaccharide might reside in some specific abnormality in the 
surface of malignant cells. To test this, the agent was examined for 
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effects on permeability of normal and louka.emic leucocytes. No effects 
were found on leucocytes or pw·e Jymphocytes from human normal or 
chronic lymphatic Jeukaemic (CLL) blood. It would appear that a 
specific surface attachment site is present on ascites tumour cells but 
absent from both normal and leukaomic leucocyte cell surfaces. This 
is confirmed by tho results of Dr. J. V. Ga.rrctt, Christie Hospital, 
Manchester (personal communication) who failed to find any effeot of 
tragacanth on cell division in human lymphocyte cultures. 

(2) K contents of normal and CLL lymphocytes 
During the experiments described above abnormally high resting 

lcvols of cell K wero noted in CLL leucocyte samples. Since we could 
find no previous reports of such a difference, a more thorough investi
gation was undertaken, which has conflrmed our original observations. 
Table 1 shows the mean K in initial tests on 7 CLL patients to be signi
ficantly higher than that for pure normal lymphocytes or for normal 
leucocytes (40% lymphocytes, 60% granulocytes). Four of the CLL 
group wero tested serially, on average five times each, over 6 months 
and the mean maximum K per patient shows a further increase over 
normal. 

Normal 
leucocytu 

335+ lO 
(i5) 

TABLE 1 
K levels in normal and OLL cell8 

M.eq.fkg dry wt. Means±S.D. 
(No. of subjects in parentheses) 

Normal 
lymphocytts 

374+ 18 
(5) 

OLL lymphocytu 
Initial Maximum in 
Values Serial Tests 

551 + 11* 742 + 43* 
(f) (4) 

*Denotes significant difference from normal (p < 0.001). 

Gerard O'Cuinn, BSc., PhD., 
Biochemistry Department, University College, Galway. 

Di.redor Pro!esser P. F. FottreU, MSc., PhD. 

Purification and characterisation of intutinal peptide hydrolasu 

OBJECTIVES 
(1) Mucosal Cells of Guinea Pigs have five amino-peptidases in their 

cytoplasm and three associated with their brush-borders. On starch gel 
electrophoresis zymograms, the brush border amino-peptidases have 
migration patterns similar to three of the amino-peptidases of the 
cytoplasm. It is of considerable interest to determine the relationship 
between the amino-peptidase of cytoplasm and brush-border. In this 
study, tho purified preparations of the a amino-peptidase from brush
border were examined for immunological similarities, substrate speci
fioities and conditions of optimal enzyme activities. 
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(2) Considerable evidence points to a role for immunological systems 
in the mediation of gluten induced damage to mucosa. of humans. It 
is intended to establish whether gluten induces an alteration in the 
mucosa.! cells such that rejection of these cells by the patients humoral 
or cellular antibody systems would follow. 

RESULTS 
(1) Using a microimmunological technique an antibody to the purified 

cytoplasmic a-amino-peptidase was raised. This antibody was found 
to inhibit the activity of purified cytoplasmic and purified brush-border 
a-amino-peptidases when the enzymes were incubated separately with 
antibody in vitro. If starch gel electrophoresis was run on each of these 
enzymes with either antiserum or normal serum present, then on staining 
for amino-peptidase activity it could be seen that the antibody inhibited 
only the a-amino-peptidases of cytoplasm and brush-border. Normal 
serum was not inhibitory. Preliminary studies showed no cross reactivity 
between a-amino-peptidase and other amino-peptidascs of the cyto
plasm. It is concluded the a-amino-peptidases of cytoplasm and brush
border a.re related. Substrate specificity studies would support this 
conclusion. 

(2) Preliminary studies are underway to determine the procedures 
neoesse.ry to prepare mucosal biopsies for immunological studies. 

CLINICAL MEDICINE 

Edmund Bourke, MD., MRCP. (Ed.), FrCD., 

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

Studies on glucose metabolism in the dog and m.an 
A new method was developed to measure glucose _uc specific radio

activity. The method has been modified and further developed to 
measure the specific a.ctivity of other monosaccbarides and disaccha.rides. 
Based on this experience methods have been developed to measure the 
specific activity of glutamine and glutamate in plasma. The quantity 
of glucose synthesis and glucose utilisation by dog kidney in vivo ha.s 
been defined. The role of glucose as a metabolic fuel for the kidney under 
altered acid-base change has been proposed. Studies on the metabolic 
pathways of glutamine metabolism in renal tissue have been carried out, 
and the inter-relationship between the metabolism of glutamine and 
glucose has been re-defined. Arising out of the methodology available 
to us, and after initial studies on the metabolic clearance of glucose 
_uc in the dog, studies were carried out in man on the kinetics of 
glucose metabolism. In ten fasting volunteers, following intravenous 
injection of lOJ' curies of tracer glucose - 1- 140 the declining slope of 
glucose specific ra.dioactivity had 3 exponential components. The glucose 
pool was estimated at 450 mg/Kg, with a volume of distribution of 25 
litres, in excess of extracellular space, less than total body water. Glucose 
turnover was 200 mgfmin and the percentage of glucose turnover con-
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verted to expire C01 was approximately 60%. The compa.rtmental 
a.na.lysis of glucose metabolism is being programmed for computer 
a.na.l ysis. 

Noel Callaghan, MD., FRCPJ. in colla.boration with Dr. Clayton Love, 
M.Sc., PhD., Miss Mary Reynolds, BSc., 

Departments of Medicine, Neurology and Biochemistry, St. Finbe.rr's 
Hospital, Cork. 

Director Professor D. J . O'Sullivan, MD., FRCP!. 

An evaluation of fat intake wi-th &pecial reference to linoleic acid in con
junction with alterations in the kvel of linoleic acid in the blood of muUiple 
&cleroais pmienes 

Following confirmation that the reduced levels of linoleic acid found 
in the serum of patients suffering from multiple sclerosis is also o. feature 
of other neurological disea.aes and acute non-neurological illness, we felt 
it was important to embark on a longitudinal study in order to determine 
the levels of linoleic acid during tho various stages of illness together 
with levels on recovery. The patients studied included three patients 
with Tetanus, three with viral Meningitis, two with Encephalitis and 
one patient who had had a cerebro vascular accident. 

The levels of myristic, palmitic, palmitoleic, oleic and linoleic acids 
as a percentage of total fats where determined by gas chromatography 
on admission to hospital and at four day intervals until recovery. The 
levels were compared with those found in healthy controls, previous 
levels found in multiple sclerosis patients and other neurological disea~. 
Linoleic acid as a percentage of the total fat was found to be reduced 
in all patients. The reduced levels persisted during illness and did not 
return to normal in any patient on recovery from illness. The reduction 
of the levels was most marked in tetanus cases. The levels found in 
encephalitis and viral meningitis were similar to those found in the one 
oerebro vascular accident studied. The reduced linoleic acid was associated 
with an increase in palmitic and in oleic acids. The reduced levels of 
linoleic acids found in all of these cases were much lower than multiple 
sclerosis patients or other neurological diseases. 

This longitudinal study confirms further that linoleic acid is reduced 
in diseases other than multiple sclerosis. It also shows that reduced 
levels appear to be most marked in the more seriously ill patients, and 
that reduction persists after recovery from illness. A more prolonged 
neurological study will be required in order to determine the duration 
of reduction of linoleic acid following clinical recovery. 

The final phase of the study: the measurement of linoleic acid content 
of cholesterol esters, triglycerides and phospholipids in multiple sclerosis, 
other neurological diseases and acute non-neurological illness is now 
under way. 
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Terence T. Chapman, MD., 
Pulmonary Function Unit, Baggot Street Hospital, Dublin. 

Ohangu in pulmona.ry vasculature foUowing bronchodilalor aerosola 
The main interest of the laboratory has remained with changes in 

the vasculature of the lung immediately after the administration of 
bronchodilator aerosols and aft,er more prolonged use of these substances, 
with particular interest in the sympathomimetic amines group. Without 
the availability of radioactive Xenon 133 the body plethysmograph, 
measuring airway resistance and lung volumes with an estimation of 
changes in pulmonary vasculature, is the most useful and accurate method. 

Preliminary work was held up by calibration difficulties which were 
experienced in a prototype. However, a modern commercial machine 
is now giving much better results and tho programme is now making 
progress. 

Patients, who are normally investigated before and after broncho
dilator therapy to assess the degree of reversibility, now have measure
menta carried out in the body plethysmograph. An attempt is being 
made to relate the changes in airway resistance to the capillary blood 
flow which is in contact with ventilating alveoli. 

An investigation which relates changes in the electrocardiogram with 
pulmonary function in 1,144 cases, will shortly be completed for publica. 
tion. A significant correlation between airway obstruction and certain 
abnormalities of the electrocardiograph was evident. 

To some extent the research programme was disrupted due to the 
organisation of a meeting in Dublin of the European Society for Clinical 
Respiratory Physiology. The subject was ''Bronchodilation" and it 
was attended by 180 foreign delegates. This was one of the most successful 
meetings of the society and the results were published in book form by 
the Journal de Physio-Pathologic Respiratoire, Nancy, France. 

D('nis D' Auria, MA., 1\IB., BCh., 
Department of Radio-Isotopes, St. Vincent's Hospital, Elm Park, Dublin 
and the Department of Surgery, University College, Dublin. 

Director George J. Duffy, :hiD., BSc., MRCPI. 

A new radio-isotope tu t for the rapid detection of deep vein thrombosis 
The preliminary studies undertaken in the previous year were con

tinued. The Radiopharmaceutical 1311-Macroaggregate of Albumin 
(13l!.MAA), (available from the Radiochemical Centre, Amersham), was 
substituted for Tc89m.macroaggregates, and this proved to be satis
factory. In addition, its longer half-life obviated the need for in-house 
labelling facilities, as Te89m.macroaggregates require to be made up 
immediately prior to the examination. 

A series of animal experiments were undertaken in order to assess 
the feasibility of the procedure. 131!-MAA was found to be rapidly 
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cleared from a normal limb in less than fi ve minutes. Thrombi were 
created by an electrocautery method in a series of dogs. 1311-MAA was 
shown to adhere readily to these clots, both by in vivo and in vitro 
counting techniques. Both acute and established thrombi were studied, 
and no difference was found between these types. 

Finally, 35 patients with clinical evid<'nce of deep vein thrombosis 
\Vere investigated, using 1311-:MAA. The radiopharmaceutical was 
injected int.o a foot vein. A good correlation was found between 13 lJ. 
l\1AA retention and the presence of deep vein thrombosis as demonstrated 
on phlebography. Additional studies on sub-clinical deep vein thrombosis 
are in progress. 

lames G. Devlin, MD., 1\lSc., FRCPI., in collaboration with M.P.S. Vanna, 
LRCP & SI. 

Research Centre (Endocrine/Metabolic Unit), St. Laurence's Hospital, 
Dublin and Department of Medicine, Royal College of Surgeons in 
Ireland, Dublin. 

1. Metabolic response to stress of head injury 
Ten patients have been add<'d to this study since tho previous year, 

and prolonged sequential glucose tolerance tests have been carried out. 

A.C.T.H. immuno-assay has been perfected, and is being carried out 
to assess the response, in comparison "ith growth hormone release. 
The patterns of response which have been observed to date, and which 
have been confinued with analysis of variance, show that the delta growth 
hormone with time, rises significantly at 30 and 60 minutes (variation 
ratio: 4. 7051 and 3. 7954) in the more severely injured decerebrate 
bea.d injury group, and to a lesser extent in the craniotomy group, while 
a non-significant fall occurs in tho non-decerebrate group. 

The significant delta insulin rise occurs at a later phase, 60 minutes 
(variation ratio: 7.3577) in the decerebrate, by comparison with the 
non-decerebrate group in which the rise in insulin delta. occurs at 30 
minutes (variation ratio: 5.9879). 

The estimation of A.C.T.H. ha.a not yet been completed in the groups 
studied, and it remains to be completed, analysed and assessed. 

2. Endocrine respon,.,e to exercise and obesity 
Following on the observations made within the previous two years on 

the effect of exercise on reducing growth hormone release, or in producing 
a. reduced growth hormone level in trained, as compared with untrained 
human subjects, an attempt has been made to relate growth hormone 
relea-se to unfitness, as determined by obesity. Gross obesity has been 
found in our hands to be associated with a diminished growth hormone 
release and this has been associatt>d in some patients by a dimirushcd 
or relatively low status of thyroid activity. Statistical analysis of follow
up studies of these patients has not been completed, but is indicative 
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of the possibility of recla.ssifying obesity in terms of differential growth 
hormone and thyroidal status, which is of value in the management 
of overweight patients. Sixteen patients with obesity or anorexia. nervosa 
have been studied before and after treatment. 

3. IMUlin immunology 
There are now 45 patients in this study. Insulin requirements a.re 

either low in the region of 8-10 units alternate days in some patients,
or in a very small group, in the region of 50-60 units per day. The insulin 
requirements in the latter group, from studies we have completed, do 
not appear to be related to immune response to insulin, but are an 
interesting group for further study. 

Anti-sera from patients on therapy continue to be collected. V. 
Pa.rameswa.ra.n, MSc., commenced work on lOth October, 1972, and is 
perfecting techniques for the mea.surement of the insulin antibody. 
It is expected that accurate assessment of the anti-sera. will commence 
in April, 1973. Assessment of k1, k 2, antibody 1 and antibody 2 is pro
gressing very satisfactorily. 

Rosemary Elliott, MB., BCh., BAO. in collaboration with Dr. 3. Brown. 
Biomedical Laboratory, Department of Biochemistry, Trinity College, 
Dublin. 

Dirutor D. G. Weir, MD., FRCP!. 

The absorption in vitro of folic acid and it.s derivative8 in the upper small 
intestine of the rat 

The everted sac technique, first described by Wilson and Wiseman 
in 1953 for studying intestinal absorption in vitro, bs been developed 
and modified to study absorption of folic acid and its derivatives in the 
upper small intestine of the rat. In all experiments the material under 
scrutiny is radioactive, usually being labelled with tritium (H3). This 
facilitates estimation of the amount taken up by the gut wall and the 
amount transferred to the serosal side of the sac during the time of 
incubation i.e. the total amount transported. 

Starting with different concentrations of folio acid on the mucosal 
side and none on the serosal side a saturable process has been demon
strated suggestive of an active transport system. These results are in 
keeping with some already reported by Smith, Matty and Blair, and 
Burgen and Goldberg but not with, for example, Yoshino who claims 
the mechanism to be one of simple pa.ssive diffusion. 

Initial studies on the absorption of the active and inactive dia.stero
isomers of 5 methyl tetra.hydroglutamic acid i.e. ( + )L-5 CH, H, Pte 
Glu and ( + )XX-L-5 CH1 H4 Pte Glu respectively, have shown no 
preferential transport of the biologically active form. This is against 
the theory that a. permease or carrier mechanism is involved in rat 
intestinal absorption of this form of reduced folate but further studies 
a.re necessary before anything definitive may be said. 
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Attempts to look at folic acid absorption in rats made B12 deficient 
by dietary means were made. However the intestines were so friable 
it provod to be technically impossible. 

At the moment the absorption of folio acid in the presence of 
Methotrexate, a folate antagonist., at varying concentrations of both 
is under way and is to be followed by similar ones in the presence of 
phenytoin. 

Once this work is complete it is hoped to do comparative studies on 
hamsters as the intestinal transport mechanism of folate may differ 
from that in the rat. This is suggested by the fact that folate has been 
shown to be transported across the overLed sac unchanged in the rat 
but converted partially at least to 5 methyl and 5 formyl tetrahydrofolate 
in the hamster . 

.James .J. Fennelly MD., FRCPI. in collaboration with .1\liss Belinda 
Bell, BSc. 

Department of Medicine, University College, Dublin. 

Clinical and biochemical studies of POIJet's Disease of bone with empha.ri8 
on the effeds of RNA Inhibitors Actinomycin D and Mitl~ramycin 

The effect of J:tNA inhibitors Actinomycin D and Mithramycin on the 
parameters of Paget's disease have been reported (B.M.J. ii 423, 1971, 
Irish J. Med. So. 140, 10, 1971). There is no doubt these agents have a. 
marked effect on the condition, but the cytotoxic effects such as anorexia., 
nausea, occasional vomiting and hepatocellular changes resulting from 
Mithra.mycin reduce the real va.luo of this treatment to the patients. 
Glucagon has also been found to be effective, but it can produce a marked 
tachycardia. Currently calcitonin appears to be most used in this con
dition since it is a. physiological substance. Unfortunately results are 
much slower than with the treatment mentioned earlier, and calcitonin, 
which is costly, has to be given daily for about three months to show real 
effect. We have noted relief of pain, but no real biochemical effect using 
oestrogens. This we attribute to the blocking effect on Para.thormone 
which has been reported in the Lancet 1972 in post-menopausal 
oesteoporosis. 

At the laboratory level, the pyrophosphatase activity has been studied 
using a modification of the method of Cox and Griffin. The range of 
levels is as follows:-

Controls 2.8-12.39 i.u.fl , St. Dov. 2.6. Liver Disease 5.25 to 30.74 
i.u./1 and Paget's disease 13.06-141.2. When ratios of alkaline phos
phatase to pyrophosphatase were compared, the following were the 
results. 

Controls 11.46+3.2; Liver Disease 14.7± 3.7; Paget's disease 17.9± 
4.47. Since these differences are not significant, a further series is being 
ohecked before reporting. 
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Noel Hickey, MD., ~mCPJ. in coUaboration with Vivien Reid, DipDiet., 
Chris O'Doherty, SRN. 

St. Vincent's Hospital, Dublin. 

Director Risteard Mulcahy, ?t:ID., FRCP., FRCP!. 

1. Study of rehabilitation and secondary prevention in patientB with coronary 
heart diBease. 

2. The dietary rnarul{/entent of hyperlipidaemia. 
1. Rehabilitation: Further experience of rehabilitation confirms the 

benefits of early discharge from hospital, early return to the patient's 
normal occupation and a long term exercise programme. The mean 
stay of patients with myocardial infarction was 13.5 days and of patients 
with acute coronary insufficiency 12.0 days during 1972. More than 90% 
of patients under 60 years returned to their former occupations. Eighty 
per cent. returned in less than 3 months following the onset of illness. 

2. Secondary Prevention: The secondary prevention programme is 
aimed at identifying determinants of prognosis in patients with first 
myocardial infarction. 450 male and 130 female patients under 60 years 
with first myocardial infarction are included in the study. Long term 
progress is adversely affected by a severe initial myocardial infarction, 
by a high initial diastolic blood pressure, by increasing age and by the 
continuation of the cigarette smoking habit. Patients who stop smoking 
cigarettes have a subsequent mortality less than half that of those who 
continue to smoke. Reducing smoking by half or more has a significantly 
beneficial effect. The influence of modifying other risk factors has not 
yet been analysed. 

3. Dietary treatment of hyperlipidaemia: One hundred and seventeen 
patients with type two hyperlipidaemia have been followed for a mean 
period of 23.4 months. An initial mean serum cholesterol of 312.6 mgs% 
was reduced to 263.1 mgs% on appropriate dietary treatment. Twenty
eight patients with Type four hyperlipidaemia. were followed for a mean 
period of 2l.l months. Mean initial serum cholesterol of 321.7 mgs% 
and mean serum triglyceridcs of 347.1 mgs% were reduced to 273.1 mgs% 
and 220.8 mgs% respectively over the follow up period . In none of 
these patients was chemotherapy employed 

Michael Britchford Howie, 1\"IB., BCh., BAO. in collaboration with Dr. 
Edmund Dourke. 

T.C.D. Professorial Medical Unit. Meath Hosoital. Dublin. 

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

Hepatic detoxication of p-ami.nobenzoic acid 
The purpose of the study as stated in a previous report was to assess 

the detoxication of sodium p-aminobenzoic acid by the isolated perfusod 
liver. Various concentrations of Na PABA were tried ranging from 
0.3 mg% to 10 mg%. It was found at low concentrations that the liver 

48 



had a remarkable capacity t,o acetyla.te and glycina.te the substra.te 
Na PABA. 

The concentration of No. PABA chosen was 10 mg%. The addition 
of sodium acetate in a concentration of 0·4 mg% was necessary as a 
source of acetate for acetylation. This was added to all subsequent 
experiments performed. In all 20 normal rats were porfused and 15 
uraemic rats. 

The substrate and its metabolites were separated by ion exchange 
paper chromatography both in the perfusate and the bile. 

Code marker was added at the stage of spotting and the spots identified 
by U-V light. C 1 1 P ABA was added to the su bstrate and scintillation 
counting used to estimate the relative amounts of the meta.bolites. 

There were five metabolites demonstrated in the bile and perfusion 
medium. 

(1) Glucuronide 
(2) P-a.minohippw·ic acid 
(3) P-acetoamidohippuric acid 
(4) P-aminobenzoic acid 
(5) P -acetoamidobcnzoic acid 

It was found that nearly a steady state of excretion of all metabolites 
existed in the bile, while in the porfusion medium p-aminobenzoic acid 
decreased linearly and p-aminohippuric acid increased linearly. 

P-acetoamidohippw·ic acid was produced at a greater rate than 
p-acetoamidobenzoic acid, but again a steady state was reached usually 
after 1 hour of perfusion. 

The 15 rats were made uraemic by a ljd nephrectomy with blood 
ureas ranging from 83-140 mg% after two weeks. 

They were then subjected to the same perfusion as the normals. 

It was found that the unchanged su bstrate was excreted at a greater 
rate in the bile and that boL!t in the plasma and bile the acetylated 
compounds accounted for a greater proportion of the sample than in 
the normals. 

The full significance of these results have still to be evaluated by 
various statistical methods taking into account biliary clearance studies. 

Deirdre M. Kinlen, BSc. (NUJ), DPhil. (Oxon) in collaboration with 
Mr. J. Cos~llo. 
T.C.D. Department of Medicine, Meath Hospital, Dublin. 

Director Professor P. B. B. Gatenby, MD., FRCPI ., FRCP. (Lond.). 

InterrelatiO?UJhips between hepatic and ,·enal metabolism 
In collaboration with Mr. J. Costello a method for simultaneous assay 

of the specific radioactivity of glutt~JmaLe and glutamine has been further 
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developed. Recovery of various amounts of l'<J.gluta.mate and l&(J_ 
glutamine added to plasma. were found to be greater tha.n 91 %· 

The turnover of radioactive glutamine and glutamate in the perfused 
rat liver was investjgated. Rats were made acidotic by intra gastric 
administration of NH 4 Cl twice daily for 6-7 days. Control rats were 
similarly treated with NH 4 HC08 . Blood samples were analysed for pH, 
pCO~ and bicarbonate. The livers of these rats were perfused by the 
method of Hems, Ross, Berry and Krebs. In pilot experiments 1 '0-
glutamine was added at a relatively high concentration of 10 mM. 
Glutamine disappeared rapidly from the perfusion medium and this 
could largely be accounted for by the appearance of NH3 and the syn
thesis of urea and of glutamate. In subsequent experiments 140-glutamine 
was added at concentrations of 0.66-l.(l mM i.e. in the physiologjcal range 
found in normal rat plasma. After an initial drop, the concentration 
of glutamine remained fairly constant or fell very slowly. The radio
active glutamine however, decreased more markedly throughout the 
two-hour porfusion. This indicated a significant turnover of glutamine 
by the liver both in acidotic and in control rats. The disappearance of 
radioactivity could be partly a.ccounted for by appearance of 14002, 
i.e. by oxido.tive breakdown by glutamine. The 14001 was sampled 
periodically by trapping the 002 from the gas outlet in a known amount 
of hyamine hydroxide, adding liquid scintillation fluid and counting 
the radioactivity. Radioactivity appeared in the 001 promptly after 
adding 140-glutamine to the perfusate; its level reached a peak about 
one hour later and decreased towards the end of perfusion. A small 
amount of radioactivity appeared in the glutamate and in glucose. 

These experiments are being continued in order to understand the 
pattern of glutamine turnover better both in the normal and acidotic 
rat liver. 

Ciaran Francis McCarthy, MD., FRCPI, MRCP (Lond.) in collaboration 
with Phyllis Mooney, MSc. 

Gastroenterology Department, Regional Hospital, Galway. 

TM. isolati<n~ of t"M glyoocalyx of human small intestinal cells and the 
int estif!ation of its composition and properties 

Energy for the active transport of Na+ and K + across cell membranes 
is considered to be derived from the hydrolysis of ATP by Na+K+ 
stimulated ATPase*. The purpose of this study was to localise this 
enzyme in the human intestinal cell and to characterise it biochemically. 
The 'residual' APTase was also studied. 

Pure brush borders were prepared from human intestinal mucosa. 
Thirty-two jejuna!, eight ileal and two duodenal specimens were studied. 
The purified brush borders were incubated with papain and sub. 
fractionated to yield 3 fractions, which were characterised by their 
disaccharidase content. 
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The fractions were: (a) microvillous membranes ; (b) soluble; (c) 
glycoca.lyx. 

TABLE i.-Distribution of different types of ATPe.se in human brush 
border subfra.otions 

Fraction 

Microvillous membranes 
Soluble 
Glycocalyx 

% ATPa.se in each fraction 

Mg2+ ATPa.se 

64 
0·0 
46 

Na+K+ ATPa.se 

90 
10 
0·0 

Each result expressed represents the average of at least three 
expenments. 

Mg 2+ APTasc was contained on the microvillous membranes and the 
glycocalyx and was not solubilised by papain. Na + K + ATPase was 
mainly located on the microvillous membranes and was solubilised only 
10% by papain. 

The fraction of the epithelial cell which did not contain brush borders 
also contained a very active Na.+K r sLimulatod ATPase. This was termed 
'soluble' AT.Pase. Both 'soluble' and brush border enzymes were specific 
for ATP and wore inhibited 70-90% by 1 mM ouabain. Their properties 
differed in othor respects. 

TABLE 2.- Properties of brush border and 'soluble' Na+K + ATPase 
Properties Brush Border 'Soluble' 

pH optimum 8·0 G·5 

% activity remaining after 
heating at 60°0 for 30 mina. 88 14 

Enzyme-substrata combination 2 Active Sites l Active Site 
Ma.x. Na+ and K+ cone. for 50mM Na+ lOmM Na.+ 

activation 30ml\IK ... 3mMK+ 

% inhibition by p-chloro 
mercuri benzoate 0 65 

It is obvious from these results that two types of Na + K + ATPase 
aro contained in human intestinal epithelial cells; one on the micro
villous membranes, the other in the remainder of the cell. This is the 
first description of two types of this enzyme in any species. The possible 
functions of these two enzymes are being studied at present. 

The 'residual ' ATPase was an l\fg2 +-dependent non-specific nucleoti
dase, that hydrolysed GTP* more efficiently than CTP* or ATP. The 
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pH optimum was 8 · 5. It was located in the microvillous membrane, 
glycocalyx and soluble fractions of the epithelial cell. It.fi properties 
were similar in all fractions studied. 

Preliminary studies indicate t hat bmsh border ATPase is reduced 
in the coeliac mucosa. whereas the 'soluble' enzyme is normal. 

• .Abbrer.-iations: ATPa.se-adenosine triphosphatase; CTP- Cytidine 
triphosphate: GTP-G uanosino t riphosphate. 

Kevin F. MeGeeney, MSc. 

Department of Medicine and Therapeutics, University College, Dublin. 

Studies on factors effectinq the cleat·ance of amylcu;e and lipase 
Dog pancreatic juice a amylase was purified to 1000 I.U.fmg and 

iodinated with 1261 by a Lactoperoxidase procedure. This labelled 
enzyme was seen to behave in a similar matmer to the unlabelled enzyme. 
In dogs with elevated serum amylase the fall off in radiolabelled enzyme 
and enzyme activity were pa1·allel. 

In tracer studies in dogs the enzyme was found to disappear rapidly 
from plasma. In six how·s 20% of the dose remained in the plasma and 
20% was excreted in the urino. The distribution half life was 50 min 
and the metabolic half life was 4 hours. The vascular permeability of 
amylase in the dog is much higher than albumin which is a molecule 
of similar size. The lymph: plasma ratio for intestinal and thoracic 
lymph was found to be 3 : 5. 

Detailed kinetic inhibition patterns of neutral glucoside were per
formed. This enzyme is the second starch degrading en1.yme of dog 
serum, it also has maltase activity. The results of the inhibition stuc.lies 
support the concept of multiple substrate and multiple inrubitor binding 
sites. Inhibition type depended on substrata with glycerol and methyl 
a glucoside as inhibitors. This probably indicates separate binding 
sites for amylose and maltose. Curved slope/intercept re plots for turanoso, 
t ris and erythri tol inhibition of amylose and maltose hydrolysis suggests 
at least two binding sites. 

The presence of colipaso in human sentm was demonstrated. It occurs 
at the same concentration as lipase. In basal dog pancr·eatic juice the 
ratio of lipase to colipase was 1 : 1 but on hor·monal stimulation the 
ratio changed to 6 : 1. This would indicate that while lipase and colipase 
are closely associated they are independently synthesised and secreted 
by the pancreas. While colipase can form dimers its size is small enough 
to be filtered by the kidney. Under certain circumstances the unequal 
clearance of lipase and colipa.so could be a. major factor in assessing 
lipase c1earanee. 
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Nuala M. l\l ahon, BSc., ?t1Sc. 
Department of Medicine, University College, Dublin. 

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

Correlationbetweenrenalbicarbonatewa8tageandclinical hyperparathyroidism 
This project was undertaken to investigato the connection between 

renal bicarbonate wastage and primary and secondary hyperpara
thyroidism. Tho technique involves a highly sensitive radioimmunoassay 
for the measurement of human parathyroid hormone in serum. A range 
for parathyroid hormone levels was established for:-

(a) Normal human scrum as 0-0.225 ng/ml (20 norma.ls). 
(b) Primary hyperparathyrodism as 0.3-0.4 ngfml. 
(c) Secondary hyperparathyroidism as 0.3-0.76 ng/ml. 
(d) hypoparathyroidism as undetoctable. 

A group of six normal subjects wore then subjected to the following 
infusions: (a) EDTA, (b) bicarbonate, (c) Ca++ . 

The parathyroid response was investigated by estimating urinary 
bicarbonate, serum calcium and parathyroid hormone. Only ono subject 
showed a positive hormone response to EDTA.No response to bicarbonate 
or Ca++ could be detected with the present assay. A Ca++ infusion 
in two patients with secondary hyperparathyroidism did, however, give 
the expected depression in hormone level thirty minutes after the infusion 
commenced. Similar infusions have been carried out in the other patients 
and are at present under investigation. 

Two patients with secondary hyperparathyroidism have been in
tensively investigated both pre- and post-operatively over a seven 
month period. In both cases parathyroidectomy reduced the hormone 
level to undetcctable within twenty four hours of operation. The effect 
of various drugs during the pre.op period was mirrored in the hormone 
level indicating the sensitivity of the assay. 

Helen Mulcahy, MB., BCh., BAO. 
Department of Medicine and Therapeutics, University College, Dublin. 

Director Professor Oliver FitzGerald, MD. , MSo. 

Serum enzyme 8tudies in relation to chronic pancreatili8 and relapsing 
chronic pancreatitis 

Studies were continued on subjects with chronic pancreatitis and 
relapsing chronic pancreatitis. Scrum enzyme evocative tests, the S.P . 
test and the Lundh meal were performed on suitable subjects. In medic
ally treated pancreatitis it was found that the mean maximum scrum 
enzyme levels after administration of secretin and pancreozymin were 
significantly elevated with respect to the mean fasting levels (p < 0.01 ). 
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With the Lundh meal the mean maximum serum lipase level after stimu
lation was significantly elevated with respect to the mean fasting level 
(0.1 < p < 0.05). In those pn.tients treated surgically, the rise in serum 
enzymes was not significant. 

In view of the functional similarity between salivary and pancreatic 
glands and knowing the effects of the gastrointestinal hormones secretin 
and OCK-PZ on pancreatic secretion, we studied the effects of the above 
hormones on salivary secretion. During serum enzyme evocative tests 
samples of whole saliva wore collected from fasting conscious subjects 
before and at 30 minute intervals. In all subjects (10) and in all col
lections there was an increase in salivary amylase concentration. Human 
parotid saliva was collected by means of a curby capsule. As in the 
case of whole saliva, secretin and OOK-PZ were given and specimens 
collected at the same intervals. A rise in amylase concentration in 
response to secretin was augmented by OCK-PZ. The mean basal level 
was4.7 x 105 I.U. rising to 5.8 x 105 aftersccretinandreaching a maximum 
of 7 x 106 after OOK-PZ. The non-specific effect of an intravenous 
injection on parotid juice secretion was studied. Subjects given "Urovision" 
for the purpose of I.V. urography were used as controls. Parotid juice 
was collected before and at timed intervals after I.V. injection. No 
increase in a.myla.se concentration was detected. From our experiments 
the conclusion may be drawn that enzyme concentration in parotid 
secretion may well be under hormonal control in addition to the well 
known hormonal effects. 

A study on the levels of the serum enzymes, amylase, lipase and anti
trypsin in pregnancy is also in progress. Forty pregna~t subjects were 
selected and we are following the serum levels in each trimester. 

Professor F. P. 1\'luldowney, MD., FRCP. (Ed.), with P. T. Williams 
Metabolic Unit, St. Vincent's Hospital, Dublin and Department of 
Medicine, University College, Dublin. 

1. Parathyroi<l acid08is in chronic renal failure 
2. Renal tubular alkalosis in hypoparathyroidism 
3. Characterisation of the immunologic defect in hypopara-thyroidism 

During the year 1972 our previous work on the role of parathyroid 
hormone in tho causation of renal tubular acidosis was expanded and 
applied to the clinical situation of chronic renal fai lure. This work has 
been published. An invitation was received to present this work at the 
International Society of Nephrology Meeting in :Mexico in October, 1972 
and our recent, as well as a summary of our older data., was presented 
there. 

The objective of our work during 1972 was to determine whether 
the converse clinical abnormality of alkalosis might be found in hypo• 
parathyroidism, corresponding to the acidosis of h:yperparathyroidism. 
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Previous fragmentary work from various centres had suggested that this 
might be so but the question bad never been examined in detail and with 
the benefit of modern methods of assessment of renal tubular absorptive 
capacity for bicarbonate (TmHC03). Six subjects with clinical hypo
parathyroidism of long standing have been stuclicd in the Metabolic 
Ward with bicarbonate infusions and the results show that tubular 
reabsorption of bicarbonate is supra normal in this situation, contrasting 
with tho depression of T01HC03 values seen in hyperparathyroidism. 
The tubular defect of excessive reabsorption was shown to be unaffected 
by elevation of serum calcium by means of calcium infusion but wa~ 
restored into the normal range by co-incident infusion of bovine para
thyroid extract. The results therefore inclicate that the defect and its 
reversal arc an expression of the absence of circulating parathyroid 
hormone levels in clinical hypoparathyroiclism. 

The work has been greatly strengthened by the emergence of a successful 
technique for radioimmunoassay of parathyroid hormone in our labora
tories (in co-operation with Mrs. Nuala Mahon and Miss Anne Spillane). 
Each of the hypoparathyroid subjects studied was shown to havo absent 
immuno reactive PTH levels in plasma. with tho exception of ono subject. 
Tills one subject is currently being studied in more detai l, since some 
features both clinically and biochemically suggest that she may be 
suffering from pseudohypoparathyroidism. This has been a~sessed by 
means of infusion of parathyroid extract and studying the phosphaturic 
response in the urine. A much firmer index of rest-'onse is currently 
being provided by means of urinary excretion of cyclic AMP. This 
technique is therefore being developed at the moment in order that we 
may separate genuine hypoparathyroidism from masked pseudo
hypoparathyroidism in the future. 

3. 0/mracteri.salion of the immunologic defect in hypoparathyroidism 
In co-operation with Dr. Kevin Martin of this Department and Dr. 

Seamus Kirrane of the Pathology Department, University College, 
Dublin, we have initiated a pilot study into the background for the 
persistent and clinically troublesome moniliasis of the mucous membranes 
in clinical subjects with hypoparathyroidism. The possible defect in 
celJ mediated immunity in this condition is being characterised by 
studies including skin sensitivity tests, lymph node biopsy and time 
taken for rejection of skin graft. It is hoped that a. simple subcutaneous 
foetal thymic transplant may be of some benefit in the management of 
this extremely intractable condition. This work is as yet, in a pilot phase. 

Miohael J . Mylotte, MB., BCb., BAO. 
Regional Hospital and University College, Galway. 

Dit·ector Professor C. F. McCarthy, MD., FRCP!, 1\-ffiCP. (Lond.). 

Familial coelic di.!ease 
Twenty-eight families of 31 index patients with coeliac disease have 

been investigated in order to determine: 
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(a) The incidence of coeliac disease in first degree relatives of patients 
with cooliao disease. 

(b) The incidence of minor abnormalities, if any, in the coeliac relatives 
who were proven free of the condition. 

Jejunal or duodenal biopsies wore taken from 114 first degree relatives 
and 12 wore found on dissecting microscope exallllnation to have a 
flat mucosa with subtotal villous atrophy. .Macroscopical, hlstological, 
electromicroscopical and mucosal enzyme comparisons were made 
between biopsies from the remaining coeliac relatives and biopsies taken 
from volunteer controls and hospital patient controls who underwent 
biopsy as part of their gastrointestinal invest-igation. Apart from a higher 
incidence of ridge-shaped villi among the relatives no other difference 
was found from controls. ABO and Rhesus grouping patterns in the 
coeliac relatives woro similar to those of controls and serum immuno
globulin levels were also normal. F ingerprints were normal in coeliac 
relatives as indeed they were in patients with coeliac disease. 71% of 
coeliac relatives and 67% of controls could taste phenylthiourea. The 
relatives were not found to have any specific colour vision defect and 
while two relatives hnd low serum folate levels neither suffered from 
anaelllla. Thirty-four of 95 coeliac relatives had low serum iron levels, 
25 of whom were female. 

lt is concluded that: 

(a.} the incidence of coeliac disease in first degree relatives of patients 
with coeliac disease is approximately 10%. 

{~) Coeliac relatives who themselves have not got coeliac disease 
are probably normal. 

Peter O'Connor, ~m., l\ffiCPI. 

Mota.bolio and Renal Unit, St. Vincent's Hospital. Dublin. 

Diredor Professor F. P. Muldowney, MD .. FRCP lEd.\ . 

l. Parathyroid ru;idosi8 
Further observations were carried out on tho bicarbonaturic action 

of parathyroid hormone. Normal volunteer subjects were studied in the 
following manner: 

(a) Intrave1wu.s EDT A 
A protocol incorporating identical control and infusion periods was 

used to study two subjects. 70 mg/Kg body weight of sodium EDTA 
was infused over 4 hours and in both cases produced an adequate 
hypocalcaemia. A rise in Cp post infusion was indirect evidence of 
P .T.H. stimulation and a concomita,nt rise in bicarbonate loss in the 
urine was observed. 
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(b) Oral phosphate loading 
This protocol also allowed a control and loading period. l G of phos

phate was given to two normal subjects, ono of whom was studied twice. 
The fall in serum calcium produced was definite, though small. The 
indirect evidence of P.T.H. activity, namely Cp and % T.R.P., are 
affected by the phosphate loading and hence invalidated. All studies 
showed an increase in bicarbonaturia. following phosphate loading and 
direct P.T.H. estimations are awaited. 

These studies indicate that P.'l'.H. has a bicarbonaturic effect and 
that this effect can be demonstrated in normal subjects. 

2. Faecel bicarbonate loss 
The finding, in somo patients with chrome renal failure, that plasma 

bicarbonate levels wero markedly below those expected led to the hypo
thesis that an alternative route for bicarbonate loss existed in such 
patients and that the faeces was the most likely route. A pilot study 
on a patient with sevoro acidosis, using a dialysate of faecal fluid showed 
that considerable losses of bicarbonate occurred in the faeces. Further 
studies are nooded to determine whether this loss is influenced by changes 
in circulating P.T.H. levels. 

Desmond J. Sheridan, MB., BCh., BAO., BA. 
T.C.D. Professorial Medical Urut, Meath Hospital, Dublin. 

Diredor Professor P . B. B. Ga.tenby, MD., FRCP!., FRCP. 

The bioa.ssay of erythropoietin for the inve.9tigation of certain anaemias 
In its broadest terms the objects of our work are the establishment of 

an assay for erythropoietin, and its use in the study of haemopoiesis 
in a number of cUnical conditions, with special emphasis on uraemia. 
With this in view the following advances have been made. 

(1) Polycythaemia has been produced in mice by exposing them to 
an atmospheric pressure of 304 mm Hg for a total of 219 hours. The 
mean haematocrit ±S.D. has boon 71.8.±2.0% on the second hypoxic 
day. 

(2) The incorporation of Fe59 into red blood cells, expressed as a 
percent of tho total injected dose has been studied in the post hypoxic 
period. As expected the incorporation falls from 41.6.±1.2% on the 
second day to 0.16± 0.00% on the tenth da.y. This is assumed to be a.n 
expression of marked inhibition of endogenous erythropoietin production 
in the mice following their return to ambient pressures. 

(3) On the basis of these results known quantities of erythropoietin, 
(kindly supplied by the National Institute of Medical Research, London) 
were assayed. The log dose of erythropoietin was plotted against the 
% of Fe 69 incorporation. Five animals were used for each dose levol. 
The graph was linear between 0.05 and 0.6 units. 
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(4) A crude preparation of erythropoietin has been eA-tracted from 
the urine from anaemic patients, by a modification of the technique 
described by Graham et al 1963, with an estimated specific activity of 
0.02 units per mg. 

(5) Twenty-four hour collections of urine from normal volunteers 
and patients are being concentrated by the method of Adamson et al 
1966 for tho pltrpose of estimating 24 hour erythropoietin excretion 
rates. The recovery rate using this technique is also being invoatigated. 

C. Howel Walsh, MB., l\ffiCP. 
St. Finbarr's Hospital, Cork. 

Director Professor D. O'Sullivan, MD., FRCP., FRCP!. 

(a) The effect of aifferent perms of fasting on oral glucose tolerance 
Tho value of the glucose tolerance test is somewhat undermined by 

the multiplicity of variables which can ail'ect the results. Ono factor 
which has received little attention is the significance of tho pre-test 
fasting period. Various groups use different fasting periods such aa 
"overnight", J 2 hours, or sometimes 8-16 hours. 33 subjects have been 
studied. All were clinically healthy and were made up of students and 
staff of the Department of Medicine and long stay occupants from an 
institution for the homeless. Each subject had three glucose tolerance 
tests after fasting for 12, 8 and 4 hours in random fashion. 

It '\Vas found that glucose tolerance was impaired by the shorter 
periods of fasting. This effect was almost entirely limited to subjects 
over 40 years of age. In these subjects glucose tolerance wa-s worse after 
an 8 hour fast than after a 12 hour fast. It was further impaired after 
only a 4 hour fast. Three of these subjects had diabetic glucose tolerance 
tests (British Diabetic Association Criteria) after a 12 hour fast. After 
an 8 hour fast two fut·thor subjects would have boon classified as diabetic. 

The implications of this study are that the duration of the pre-test 
fasting period has a significant effect on glucose tolerance. If standardisa
tion of the GTT is to be achieved then a standard period of pre-test 
fasting must be used. Not infrequently patients are classified as diabetic 
according to the criteria of a scientific group although the test procedure 
recommended by tho group has not been followed faithfully. 

(b) The influence of the menstrual cycle on oml glucose tolerence 
Work has now been completed on the investigation of glucose tolerance 

during the menstrual cycle in diabetic and healthy subjects. 

In 33 healthy females it was found that the fasting blood sugar and 
the blood sugar level 30 minutes after glucose ingestion vary significantly 
at different points in the cycle. In addition plasma insulin levels (11 
subjects) 30 minutes after glucose ingestion vary significantly during 
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the cycle. However neither glucose tolerance nor insulin response to 
glucose is significantly better or worse during menstruation than at the 
other points of the cycle at which they were measured. Growth hormone 
levels (9 subjects) did not vary significantly during the menstrual cycle. 

In 22 diabetic subjects glucose tolerance varied significantly during 
the menstrual cycle. This pattern was seen particularly in women over 
35 years of age. It is suggested that the reason for this age affect is 
the increase in gonadatropbin production due to the approaching meno
pause. 24 hour urinary glucose excretion was measured in 18 subjects 
and a positive correlat ion with glucose tolerance was found. It is sug
gested that 24 hour urinary glucose excretion is a useful index of the state 
of carbohydrate metabolism in women in this age group. 

Growth hormone levels (11 subjects) and plasma cortisol levels (9 
subjects) did not vary during the menstrual cycle. 

Though the overall results do not allow a general conclusion that 
glucose tolerance in diabetics is worse during menstruation than at other 
times in the cycle a number of individual patients did show this effect. 
Thoro is considerable individual variation in the response of diabetics 
to the stress of menstruation. The results also suggest that neither 
growth hormone nor cortisol levels are major factors in determining 
cyclical variations of glucose tolerance during the menstrual cycle. 

Niall P. Walsh, 1\ISc., 1\ffi., MRCPath. in collaboration with 1\1. P. Russell, 
LRCP. and SI., DP!\1. o.nd Miss N. Cavanagh, MSc. 
Portiuncula Hospital, Ballinasloe, Co. Galway. 

Paraprotein screening in a psychiatri{; and a 1wrnud population 
Twenty-one cases of asymptomatic paraproteinaemia detected in a 

survey of 1,011 psychiatric patients over 50 years of age have been 
followed up for three years. Methods of examination included skeletal 
x-ray, bone marrow aspirates, immunoelectroosmophoresis, immuno
globulin estimations and certain biochemical procedures. The diagnoses 
after this period were: 

(1) Myolomatosis-5 cases. All died within 2 years of discovery. 
Four autopsies carried out. 

(2) "Benign" Paraproteinaemia- 12 cases. 
(3) "Suspicious" Paraproteinaemia--3 oases. Currently lost to 

follow up--1 case. 

The number of cases of myelomatosis was significantly greater than 
sur veys reported on similar age groups in other countries. A similar 
survey on non-pyschiatric patients of the same age group was com
menced in County Homes and is still continuing. Significant figures have 
not yet boon reached but the comparison should be of interest particularly 
from the aspect of the incidence of Myelomatosis. 

59 



Michael J . Wbelton, BSc., 1\ID., FRCPI., 1\ffiCP. (London). 

St. Finbarr's Hospital, Cork. 

Endogerwus jaeca~ calcium in chronic liver disease 
Thls study is designed to elucidate the possible role of endogenous 

faecal calcium loss in chronic liver disease. It was designed as a two year 
study. Initial technical problems in counting radio-active 47 calcium in 
urine and stool specimens have now been overcome. A G.M. Geiger 
Muller ring in conjunction with a. probe and scaler is used for counting 
faecal samples and a well scintillation counter for the urine. I t proved 
unacceptable to measure urinary calcium by atomic absorptiometry 
after administration of 47Qa. An alternative method using EDTA 
titration mth a visual end point has been substituted. The validity of 
this method is being checked by comparing paired samples of non radio
active janudiced urine measured by both methods. 

Four complete studies on patients (three with cirrhosis) have been 
carried out to date. The results all lie within normal limits of 100 to 
250 mgs. of endogenous faecal calcium loss daily. Limited patient 
material (now resolving) proved an unexpected problem early in the study. 
A major defect is the lack of a research assistant to carry out biochemical 
studies and co-ordinate the counting of radio-active materials. Service 
commitments have greatly limited involvement of medical personnel in 
the project and also the time available for the radio-active counting in 
St. Agatha's Clinic. I n the coming year, in addition to continuing the 
present studies, it is hoped to introduce a double isotope technique for 
the measurement of endogenous faecal calcium out-put and expand tht' 
study to measurements in patients with malabsor·ption syndromes. 

CLINICAL SURGERY 

W. G. Fegan, FRCSI. in collaboration with J. J . F. Somerville and 
P. J . Byrne. 

Clinical Research Depar·tmont, Sir l?atrick Dun's Hospital, Dublin. 

I . Turbulence in varicose veins 
The study of flow patterns in vat·icoso veins has continued. Patients 

who are referred to the Varicose Vein Clinic in Sir Patrick Dun's Hospital 
are examined using the Parks 806 Directional Doppler, measurements 
being taken over the long saphenous vein in the region of the medial 
femoral condyle. This is an atraumatic technique and can be can-ied 
out quickly and causes no inconvenience to the patient. The results 
would indicate that patients who are referred to the clinic can be divided 
into three groups: 

(1) Patients with large tortuous varicose veins, minimal symptoms 
and turbulent flo"·· 
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(2) Patients with minimal varicose veins, but evidence of calf pump 
dysfunction, that is pigmentation, ulceration, etc., and moderate 
symptoms and laminar Bow. 

(3) Patients with minimal varicose veins, evidence of calf pump 
dysfunction and severe symptoms with laminar flow. 

There is an ago difference of about twenty years between Group 2 
and 3 and further investigations may show that Group 2 develops into 
Group 3. 

2. Effect of elastic stockings 
Tho offoct of wearing elastic stockings on normal subjects and varicose 

vein patients is being studied. Pressure and flow measurements are re
corded at the first visit and elastic stockings are then worn for two 
months when these measurements are repeated. Very interesting changes 
a.re being elicited in those patients with severe varicose veins after they 
have worn stockings for two months and sufficient numbers to merit 
publication of this wor·k should be available within tho next few months. 

3. Ulcers and eczema 
Wo are continuing to study the relative merits of various popular 

creams and ointments used in the treatment of varicose ulcers and 
varicose eczema. They are bf'ing compared in relat ion to improvements 
in signs and symptoms, healing quotient of ulcer and cost of treatment. 
Where possible those are being compared on a double blind basis. 

Ian A. Findlay, l\IA., PhD., BDS., FDSRCS., FFDRSCI., LDSRCS. in 
collaboration with Brendan W. O'Sullivan, BA. 

Pharmacology Department, Trinity College, Dublin . 

Phonoarthrogrammic and electromyograpltic studies of the functwn of the 
mandibular joint 

Preliminary experiments were carried out to discover areas of potential 
error and to gain experience in the use of acoustic and recording apparatus. 

A series of "jaw clicks" were recorded using a crystal stethoscope and 
a portable battery-operated tape recorder. The tape, recorded at 
7! ins.fsoc., was slowed down to 15/16 ins.fseo. and re-recorded on a. 
4 channel mains recorder at 7! ins.fsoo. This procedure had the effect 
of "spacing out" the original recording. The final recording was played 
through an oscilloscope on to a minogograph at l i insfsec. This gave a. 
well spaced paper recording of a "jaw click". 

The curve was then easily converted into its x and y components using 
a "d-Mac" machine. The result is punched out on tape which in turn is 
translated onto IBl\I computer cards. A computer programme is used 
for frequency analysis of the data. 
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Stage two of the research will involve construction of standardised 
recording and measuring equipment plus the examination of normal 
and abnormal patients. 

l ames 1\:l. Sheehan, FRCS! ., BSc. (Anat.), MSc. (Bio-Eng.) in collaboration 
with Professor Patrick Fitzgerald and Department of Surgical Research. 
University College, Dublin. 
St. Mary's Orthopaedic Hospital, Cappagh, Dublin. 

Diredor Professor Patrick FitzGorald. 

Development of artificial knee joint and asaociated instrumentation 
The current report deals with the further development of an artificial 

knee joint designed to closely simulate the normal knee mechanism. 
The preliminary stages of the development of this joint were reported 
on last year and the report for the current year refers to an extension 
of the clinical trial and the development of suitable instrumentation for 
the insertion of the artificial knee joint under development. The initial 
stages of the development of this joint were undertaken in the Bio
Engineering Department of the University of Surrey, Guildford, in the 
session 1969-70. Further development has continued since October 1970 
in the Bio-Engineering Department, St. Mary's Orthopn.edic Hospital, 
Cappagh, in collaboration with the Department of Surgery, University 
College, Dublin. 

Over the past year a total of 22 knee joints were inserted and this 
brings the present total to 24. The function of the great majority of 
these joints is entirely satisfactory. 

The initial aim, that is the development of a knee joint which will 
replace the normal function of the human knee has been achieved and is 
a. satisfactory clinical procedure. Four patients in the series to date have 
had both knee joints replaced and the remaining 16 patients have had 
one knoe replaced. The average period of hospitalisation for these 
patients has been 4 weeks. No extensive rehabilitation or physiotherapy 
is normally required following the patient's discharge from hospital 
and the emphasis is on normal walking once the patient has returned 
home. 

A number of important modifications have been made to the artificial 
joint over the past year. These modifications have boon principally 
aimed at facilitating the insertion of the joint. A series of 12 special 
instruments have been designed to facilitate inserting tho joint and tho 
average operating time is now approximately 1 hr. 40 mins. On average, 
l to 2 artificial joints are now being inserted each week so that over the 
next 12 months the results of an extensive clinical t rial will be available. 

Clinical trials are at presen t, being organised in leading centres in the 
United States, Canada and the British Isles and these will commence in 
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April 1973. The purpose of these trials under strictly controlled con
ditions is to help in the further development of the joint and also to 
assess the results in the hands of a number of surgeons before the pros
thesis is finally released. 

I would like to take this opportunity of thanking the members of the 
Medical Research Council most sincerely for their considerable help in 
making the realisation of this knee design a practical procedure for the 
alleviation of a disability in patients with arthritis of the knee joint. 

J . J . F. Somerville, l\m., BCh., BAO., BA. in collaboration with P. J . Byrne. 
Department of Clinical Research, Sir Patrick Dun's Hospital, Dublin. 

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

Turbulence in the ckusification of varicose veins 
It has been suggested that turbulent retrograde flow is important in 

production of superficial varicose veins. To investigate the significance 
of turbulence, 38 patients were selected and tape recordings made of 
the audio output of a Parks 806 Directional Doppler during retrograde 
flow in the long saphenous vein. 

The recordings were analysed using a Kay Sona Spectrograph and the 
patterns compared with those of known turbulent and laminar flows in 
in vivo and in vitro models. Retrograde flow was produced by having 
an upright person stand on their toes. Five of the patients investigated 
had medial malleolar ulcers. 

Sixteen of the patients exhibited turbulence. Of these none had 
ulcers, but 2 (12.5%) showed mild signs of calf muscle pump failure 
(oedema, pigmentation). Thirteen (81.2 %) showed gross varicosity, 
and also 13 complained of only minor symptoms. Of the 22 who did 
not show turbulence 7 (31.4%) showed signs of calf pump failure. The 
remaining 15 (68.6%) had no signs of calf pump failu re, had minimal 
symptoms and varices, and only a short history. 

These results show three distinct groups: 

(1) a non-turbulent asymptomatic group with a short history. 
(2) a non-turbulent symptomatic group showing evidence of calf 

pump dysfunction. 
(3) a turbulent group asymptomatic and with gross varices. 

The differences in the salient features of the three groups are highly 
significant (p values <0.001) and the relationship between gross varicosity 
and turbulent retrograde :flow is interesting. It is tempting to postulate 
that turbulence weakens either the vein wall or its supporting tissue 
thus allowing gross dilatation to occur. Work is currently in progress to 
examine the effect of turbulent retrograde flow on the venous architecture 
in experimental animals. 
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EXPERIMENTAL 1\iEDICINE 

W. B. Beesley, MD., FRCSI. in collaboration with R. Ga.y, FRCSI. 
Department of Experimental Surgery, Trinity College, Dublin. 

The develcpment of an operation to delay gastric emptying 
Four adult mongrel dogs weighing between 15 and 22 kgm were pro

pared as a basic preparation with polya. type partial gastrectomies, using 
general anaesthesia. After a suitable recovery period, each animal under
went three barium studies, using a. mixed meal of l OO grams Spot dog 
food and 100 ml Micropaquo, to determine their gastric emptying time. 
Serial radiographs were taken for three hours. 

Following these control studies, each animal underwent a jejuna) 
myotomy excising a 1 cm strip of longitudinal muscle. Mter a suitable 
recovery period each animal was restudied as in control experiments. 

Following this, two animals had a further myotomy performed, and 
will be restudicd as above. 

One animal died, following a fight, after the three experimental barium 
studies. The remainder remain fit and well. 

Results 
Radiographs are to be measured using a. planimeter, but superficial 

examination of the radiographs indicates that the myotomy has suc
ceeded in delaying gastric emptying, the second one being much more 
marked than the first. 

The investigation is proceeding satisfactorily and within the allocated 
budget. 

W. A. Boggust, MA., PhD., 1\ISc. (Dunelm) in collaboration ";th 
Professor R. A. Q. O'Meara, MD., SeD., FRCP!., FfCD. 
Department of Experimental Medicine. Trinitv College and St. Luke's 
Hospital, Dublin. 

Fadors relnJ,ed to malignancy and invasiveness in cancers 
Analyses of additional surgical material have confirmed earlier findings 

that human cancers contain substantially larger amounts of phospholipids 
than the tissues in which they arise. 

Study of phospholipid metabolism in cancers by injection of 32P 
orthophosphate prior to surgery has shown net uptake of phosphorus 
into the phospholipid of the tumour to be proportionally much greater 
than into phospholipid of normal tissues f1·om the same case, simultane
ously removed. All tumour phospholipids contained increased isotope 
content, highest specific activity per ug P being found in lecithin and 
in a fraction containing combined phosphatidyl serine and phosphatidyl 
inositol. 



The higher phospholipid content of tumours is associated with a marked 
increase in the net rate of synthesis, the most actively metabolising 
compounds being those two identified in earlier work as principally 
responsible for the very active diffusible thromboplasticity which is a 
characteristic of malignant tissues. As a percentage of total phos
pholipids, both these fractions tend to show some increase in cancers. 

The role of collagen degrading peptidases in the context of tumour 
invasiveness is being investigated. Of a large number of chemical sub
stances examined for inhibition of bacterial collagenase using collagen 
as substrata, some also were inhibitory of the collagenase-type activity 
which has been found in a number of human cancers and is believed to 
contribute towards the development of metastases. 

The characteristics of collagenous tissue components found adjacent 
to tumours and their susceptibility to degradation aro being investigated 
by histo-chemical means using specific enzymes which are also being 
applied to specimen substrates isolated from tissues. 

Michael L. Conalty, 1\ID., FRCPath. in collaboration with Miss Eveleen 
Corroran, BSc. 
Laboratories of Medical Research Council of Ireland, Trinity College, 
Dublin. 

The role of macrophagea in mediating antibacterial and immunosuppreasive 
activity of chemotherapeutic agents 

In the report for 1071 the apparent stabilisation of lysosomes in 
macrophages by the antileprosy agent clofazimine (B.663), resulting in 
the " ringing" of the nucleus by lysosomes, was descl'ibed. This finding 
was consistent with the clinical observation that B.663 can suppress the 
erythema nodosum leproswn reactions of lepromatous leprosy and also 
with the finding that clofazimine is useful in the treatment of discoid 
lupU8 eryth~matosus. Another approach, utilising the erythrocyte stabil
isation test of Brown et al was made. This test, based on the hypothesis 
that the membranes bounding erythrocytes and lysosomes have common 
properties, and react similarly to disruptive and stabilising agents, has, 
in these authors' hands, proved useful in detecting antiinflamma.tory 
agents. Considora.blo time was spent on this test and although there 
were indications th~t olofazimine did inhibit heat-induced haemolysis, 
failure to obtain consistently reproducible results prevented a firm 
conclusion. An important factor in this failure was possibly the low 
solubility of B.663 (circa l ugfml). An investigation of the possibility 
that B.663 might modify sensitisation patterns to DNCB was also 
unproductive. 

Late in 1970 Cline reported that B.663 enhanced the bactericidal 
activity of macrophages in vitro. This was in confijct with our in vivo 
finding that B.663 did not affect the response to gram-negative infection 
(E.coli). We accordingly repeated our work, this time with a Ps. 
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aeruginosa infection and our earlier results were confirmed. We con
cluded that the macrophages had sequestered sufficient B.663 intra
cellularly to provide a growth inhibitory concentration for Cline's intra
cellular test organism (Listeria monocytogenes) but Cline was not pre
pared to concede that this was so. 

This project was not continued after August but it is hoped that we 
will be in a position to resume it at a later date. 

D. E. FitzGerald, LRCP. & SI., MSo., PhD. in collaboration with The 
Vascular Investigation Group, Guy's Hospital, London and Department 
of Radiology, St. Laurence's Hospital, Dublin. 
Department of Experimental Medicine, Royal College of Surgeons in 
Ireland, St. Laurence's Hospital, and St. Mary's Hospital, Phoenix Park, 
Dublin. 

Early detection of disease of the carotid arterial system by non-intrusive 
ultrasonic techniques 

A non-invasive technique for diagnosing carotid artery stenosis or 
thrombosis is being assessed. The technique uses continuous wave 
ultrasound for detecting blood velocity flow. The test is simple to perform 
clinically requiring only the placing of the ultrasound probe over the 
supraorbital artery and detecting the direction of the velocity flow. 
In the normal subject this flow direction is away from the orbit towards 
the superficial scalp vessels. Digital compression of the anterior super
ficial temporal artery on the same side of the head reduces the arterial 
pressure on that side of the frontal anastamosis. (M.R.C. report 1971). 
The effect of this is to enhance the signal in the supraorbital artery. 
In the presence of significant obstructive arterial disease of the internal 
carotid artery of the same side, the flow direction may be reversed in 
the supra~rbital artery, the main supply coming via the external system. 

In the presence of a complete block of t he internal ca.rotid the flow 
in the supraorbital artery will stop on digital compression of the anterior 
superficial temporal vessel. If internal carotid artery obstruction has 
been slow in developing then alternative collateral systems develop. 
Under these ciroumsta.nccs a false negative result may be obtained. This 
situation can be overcome by systematically using digital compression 
on the branches of the carotid system first on the same side of the head, 
and then on the contralateral side until the source of supply to the 
snpraorbital artery can be established. 

This clinical investigation has the advantage of being safe and pain 
free for the patient, and may be repeated regularly to monitor progress. 
I t may be used as an out patient procedure, o.s a preliminary to angio. 
gra.phy reserving that more major procedure for situations in which 
surgery may be contemplated. 
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lohn l. Kelly, BE. (Chem.), PhD. in collaboration with 1'1icha.el G. 
Harrington, PhD., Hector RubaJcava, PhD., Bartholomew rtlasterson, BSc., 
L. Brendan Ryan, BE. 
University College, Dublin. 

Studies of pla8ma protein ad-8or-ptWn. to a polymer IJ'Urfau 
Pun POSE 

The lack of understanding of the mechanism of the inter-actions between 
blood and foreign surfaces is a major obstacle in the development of 
biomaterials for cardiovascular prosthetics. It has been shown that the 
initial event which occurs when blood contacts a foreign surface is the 
formation of a predominantly proteinaceous film in which it is suggested 
that fibrinogen is the major component. It is likely that a correlation 
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of the physical and chemical properties of various materials with tho 
adsorption of plasma proteins on them wiJJ give some insight into what, 
factors significantly affect the thrombogenicity of materials. We have 
made exploratoL'Y use of multiple internal reflection infra-rt>.d CMIRIR\ 
spectroscopy to study kinetic and structural aspects of the adsorption 
of albumin and fibrinogen on commercial PVC. Special attention was 
given to investigating how accurately surface concentrations of adsorbcd 
proteins could bo measured by MIRIR spectroscopy. 

Experimental 
Experiments were done on PVC sheets with solutions of bovine standard 

albumin (95% clottable) and fibrinogen (90% clottable). The relation
ship between absorbance and surface concentration of adsorbed protein 
wa.~ established by measuring the absorbance of the Amide 1 band of 
samples with known surface concentrations. The time dependency of 
thE' adsorption process was obtained by placing square sheets (10 cm) 
of PVC in an aqueous protein solution for periods varying from 3 seconds 
to 60 minutes, with appropriate treatment of the samples before and 
after the test runs. 

RU'ults 
The calibration curve for albumin adsorbance and the curves for the 

absorbance of Amide I for both albumin and fibrinogen as a function. 
of time were obtained. 

The time-absorbance curves for both protein solutions indicate an 
initial fast rate of adsorption, followed by a maximum and a levelling 
off. lt is thought as likely that these maxima represent a critical surface 
concentration after which structural reorganisation of the adsorbed 
molecules takes place. Further studies to substantiate this hypothesis 
are recommended. 

S. l'tl. Lavelle, l\ID. in collaboration with J. O'Donoghoe, A. O'Hara, 
J. 1\lcCarthy and R. Murphy. 
Department of Experimental Medicine, University College, Galway. 

Automated biologiall experimenta~ion 
I.- Peripheral in . .strum.enlation 

Tho target sot this year was to make operative the system in which 
the computer could bring about a pt·cscribed biological state in any or 
all of up to 6 rabbits by administering any or all of up to 6 drugs at a 
rate and in a. volume determined by the program and reacting to changes 
in the responses of the animals that are monitored by the computer. 
The latter is an IBM 1800 machine of medium sizo with a rolatively 
powerful online input and control output facility. 'rhe electromechanical 
aspects made considerable progress. 

The 6 racliation meters woro calibrated and several radiation sensing 
chambers wore tried. Thermistor thermometers were calibrated and 
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interfaced, one peripheral and one central for each animal. Sonic, photo
electric and barometric transducers were tried for monitoring t.hc pulse 
rate but were not successful on the unrestrained animal. Bai'Ometric 
measurement of urinary output was tried. A faster and more easily 
cleaned apparatus for automatic sampling of the blood was constructed, 
and improved cages containing the animals were made. 

The sequencing and executive systems for selection of successive rabbits 
and drugs were made operative. Signal lights were wired at strategic 
points and greater flexibility provided in the pumping rates. A serial 
switching device was constructed to sequence the signals into the com
puter. These components arc awaiting redevelopment of program for 
checking out. 

S. M. Lavelle, M.D. in collaboration with S. F. O'Beirn, Mary Joyce, 
S. Kennedy, J. McCarthy and N. Murphy. 
University College, Galway. 

Automated biological experimentation 
IT.-Program development 

Program development proved to be more difficult than expected. 
The computer is used freely by students and staff for learning and re
search work, thus requiring an on-line time sharing program to be 
inserted in permanent core. The requirement of any pattern of dl'Ug 
administration to result fL·om any pattern of response from any rabbit 
was difficult to achieve. A systems layout was eventually devised but 
has not yet been progra.med as the expertise necessary for online and 
control applications is in short supply. 

A tentative strategy of experimentation to be used with the sy~:~tem 
when operative was developed, implying a normal state, a test state, 
brought about by l to 5 elements of the reagents being used, and a 
resulting experimental state generated by the remaining elements (2 to 6). 

The detailed programming of the options p1·escribed by a given ex
perimental system probably requires a feedback from its use and an 
iterative approach is thought necessary. 

lohn P. Mackey, 1\'m., BCh., BAO. 
Mater Misericordiae Hospital, Dublin. 
Director: J. Barnes, M.D. 

Olofazimine in thR. treatment of discoid lupus erythemat08WJ 
A controlled t rial showing the results of treatment ''ith a. chloroquine 

treated group was first envisaged. Because of the scarcity of the numbers 
of patients and the ocular side-effects of chloroquine, it was decided to 
conduct a straightforward open trial. The present series consists of 
26 pat ients in whom a course of treatment has been completed. 
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In the 26 cases under review there were 21 females and 5 males. The 
mean age was 43.6 years and ranged from 16 to 70 years. Discoid lupus 
erythematosus was present for 3 months to 27 years with a. mean of 
8.6 years. 

Clofa.zimino was administered in 100 mgm capsules in a number of 
dosage schedules. 

1. 100 mgm capsule three t imes a week for three months. Six patients 
were included in this group. Three of the six patients went into remission 
after therapy including ono patient who showed a delay in remission. 

2. 100 mgm capsule daily for three months. Four of seven patients 
in tills group went into remission including one who did not improve 
in the first group. Two of these patients did not show clinical improve
ment until some months after concluding therapy. 

3. lOO mgm capsule twice daily for three to eight months; including 
two patients who received 400 mgm for one month only. Eleven patients 
in this group included one who had been a failure in the first group. 
Seven of these patients wont into remission but sto.ining of the skin 
in six cases and pigmentation of the lesions in three made therapy at 
this dosage less acceptable. One patient in this group developed systemic 
discoid lupus erythematosus. Two patients did not improve until four 
to five months respectively after concluding treatment. 

4. Four patients made this group. Three received dosages of 100 mgm 
and 200 mgm daily for different lengths of time, the fourth received 
400 mgm daily for one month in addition. Two patients showed remission. 

Summary: Improvement in 17 out of 26 cases (65.4%) compares 
favourably with other therapy, especiaUy when many of our cases had 
failed on chloroquine and other treatment. Storage of elofazimine 
crystallized out in the reticulo-endothelial cells may account for the 
impt·ovement which occurred months after stopping treatment in six 
of the cases. 

Results at lOO mgm clofazimine daily are as good as those patients 
on a higher dosage and side-effects are less. This is probably the optimum 
do'>e. 
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Robert D. Quill, FRCSI. in collaboration with J. F. Greatly, MD. 
M.R.C. Laboratory, Trinity College, Dublin. 
Di1·edor: W. C. Fegan, MCh., FRCS!. 

Study in tumour immunology 
0BJEOTIV.ES 

To elucidate the mechanisms by which solid tumours bearing antigens 
foreign to the host are protected from rejection. 

D ESIGN 
Experiments are designed to discover if antigenic material is liberated 

by tumour tissue, and whether it is localised in lymphoid tissue-thymus, 
lymph nodes and spleen. There is evidence that antigenic material of 
small molecular size can, by reducing tolerance or enhancement, protect 
subsequent transplants of tissue foreign to the host. We have studied 
cellular responses in lymph nodes, spleen and thymus at various times 
after transplantation of a t umour (sarcoma 180), and also after excision 
of the tumour by amputation of the limb. We are investigating antigenic 
localization in t hese tissues using isogeneic and zenogeneio antibody by 
immunofluorescent techniques. 

R ESULTS 
1. Hietological Studit~ 

(a) Twenty-three mice received a tumour challenge (T.C.) in a. hind 
limb. These were sacrificed between 7 and 15 days later. At the time 
of sacrifice, blood was taken by cardiac puncture to determine if anti
bodies to tumour were present. In animals sacrificed at one week little 
reaction was seen in lymphoid tissue. The tumour area was not infiltrated 
by lymphocytes. Mter one week hlstological studies suggested a. period 
of active protein synthesis in lymph nodes and thymus lasting about 
2 days. In animals sacrificed later, this reactivity was depressed. 
Mogakaryocytes and eosinophils were present in tho spleen during the 
10 days following T.C. No lymphoid proliferation or differentiation 
was seen. 

(b) Amputatiou serie8 
Fifteen animals received T.C. The tumour bearing limb was amputated 

one week later and animals were sacrificed between 1 and 7 days post 
amputation 8 and 15 days post T.C. Blood was again obtained for 
subsequent antibody assay. Amputation was not associated with any 
qualitative change in thymus and lymph nodes, but there appeared to 
be a greater density of undifferentiated lymphocytcs. In the spleen 
however, mega.karyooytes and eosinophils appeared to decrease markedly. 
These findings suggest the following (a) o. latent period of l week 
appears to exist before any marked change occurs in the tissues examined. 
This is followed by a relatively short period of reactivity which in time 
is followed by a phase of fai lure of differentiation. This phase was 
associated with marked tumour growth. Amputation of the tumour 
resulted in an apparent replenishment of lymphocytes in lymph nodes 
thymus and in spleen. This was not seen in animals which did not have 
amputation carried out and the change was particularly noticeable in 
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the spleen where qualitative and quantitative differences in the type 
of cells present were observed. The findings raise the possibility that 
tolerance to tumour antigen is rapidly induced but only after a short 
period of reactivity or alternatively that direct suppression of differ
entiated lymphoid cells by tumour toxins may occur. The observation 
in the spleenic megakaryocytes indicated some effect of tumour (Sarcoma 
180) in the production of platelets. These observations will be pursued. 
We have encountered difficulty in raising :M:.C.A. tumours and we intend 
to carry out our antigen localizing studies using spontaneous tumours 
using absorbed rabbit anti tumour antisera to find antigen, and fluor
escein labelled goat anti rabbit antisera to detect the complexes. 

EXPERIMEl\TTAL SURGERY 

Paul Fa.rrell, MB., BSc., FRCSI., FRCS. Ed. 
Department of Surgery, University College, Dublin. 
Direclor; Professor Patriok FitzGerald, MSo., MD., MCh., FRCS!., FACS. 

An experimental Btudy of pancreatic function in health and di8eaBe 
The shook peculiar to acute pancreatitis is thought to be due to release 

of proteolytic enzymes from the inflamed gland. Following the demon
stration that the naturally occurring complex Trypsin-Alpha 2-m&cro
globulin (TPE) acts as an angiotensinase in vitro, the in vivo activity 
of this complex (TPE) in relation to changes in the renin angiotensin 
systom was studied. 

Anew techinque for diverting pancreatic exocrine flow to theduodenum 
was first developed. This method was used in 7 normal dogs to produce 
acute pancreatitis. This was followed by a rise in serum amylase and 
T.P.E. activity which accompanied the fall in arterial blood pressure 
and plasma angiotensin II levels. Plasma renin activity remained 
stable. With clinical recovery all indices returned to control levels, 
except Se.Amylo.se which remained elevated. Five 'control' dogs 
studied in a similar fashion demonstrated no variation in these indices. 
The results of this study suggest that T.P.E. because of its systemic 
esterase activity in vivo digests small molecular weight vaso active 
peptides, including angiotensin IT. This angiotensinase activity may 
form at least part of the pathogenesis of the lethal shook encountered in 
some cases of acute pancreatitis. 

PRYSIOLOOIOAL STUDY 
An incidental finding early in this study was that during intravenous 

(i.v.) hormonal (secretin) stimulation of the pancreas, return of the 
secreted juice to the duodenum prolonged and increased the volume of 
secretion. In 8 normal dogs maximal secretin dosage I.V. was followed 
by a.n increase in volume output above basal levels for 35-40 minutes. 
The total amount secreted in the 70 minutes after hormonal injection 
was 67.5 ml. In similar experiments at 5-minute intervals the volume 
secreted was estimated and sampled and the greater portion of the 

72 



JWOO returned to the duodenum. Basal levels of secretion were not 
reached for 60-70 minutes after injection. A total of 69.0 ml. was secreted 
in the 70 minutes after injection. Subsequently bicarbonate solutions 
and dialyzed pancreatic juice (from which bicarbonate had been re
moved) were used to replace the secreted juice in the duodenum following 
pancreatic stimulation. This also was followed by a prolongation of 
secretion. The results of this study suggest that during stimulated 
exocrine pancreatic secretion there is a feed-back mechanism (an entero
pancreatic circulat ion) involving electrolytes and possbily other agents, 
which augment the exocrine pancreatic response in these circumstances. 
These factors may be important in interpreting the widely varying 
results in duodenal aspiration studies (in humans) reported from different 
centres using similar methods of stimulation. 

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

A study of the cardio-ouophageal sphincter in infants and children using a 
combination of intraluminal oesophageal pH estimations and rrumometry 
(a) To establish a method of estimating acid oesophageal reflux in 
children; apply it in particular to subjects with hiatus hernia, and 
thus assist in the pre- and post-operative assessment. 

(b) To use these techniques to accurately measure the competence of 
the cardio-oesophageal sphincter in neonates. 

METHOD 
An assembly of two water filled polyethylene catheters with lateral 

openings 5 ems apart was passed via. the nose or mouth into the stomach 
of a fasting subject a.nd connected via. transducers to a direct wl'iting 
multichannel recorder. The catheters were slowly, at 0.5 cm. intervals, 
withdrawn through the lower oesophageal segment from the stomach. 
In this manner a pressure profile of the lower oesophageal sphincter is 
obtained. The distance to the superior portion of this sphincter is 
measured. A Beckman stomach electrode No. 39042 connected to a 
Beckman Zeromatic pH meter, and then to a Sanborn DC preamplifier, 
which provides a continuous pH recording is then passed and placed 
accurately above the oesophageal sphincter. The effect on the pressure 
tubing and pH readings of (1) variations in the patients position, 
(2) crying, (3) sucking, and (4) swallowing are then recorded. 

To date 26 patients have been studied aged from one month to two 
years. The necessary modifications of the adult technique for use in 
infants and children have been learnt and incorporated. 

The lower oesophageal sphincter was identified in all patients. The 
intraga.stric pH ranged from 0.8 to 1.9 in all patients except one aged 
four weeks who had a. pH of 5. The lower oesophageal pH was 4.5 or 
higher. 
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It is concluded from studies to date that this technique can be safely 
used in infants and young children. More knowledge of normal values, 
particularly in the first weeks of life is necessary. Subjects for investi 
gation are scarce and this means that the project must progress slowly. 

Gabriel Hyland, MCH., FRCS., FRCSI., 
Department of Surgery, University College, Dublin. 
Diredor: Professor P. Fitzgerald, :M.Sc., MD., MCh. , FRCSl., FACS. 

Simple dyu in parathyroid staining 
Previous work in dogs has shown that a dosage regime of 60 mgs{Kg. 

of Methylene Blue 1% in an infusion volume of 7 ml{Kg. administered 
over one hour, caused acute respiratory failure and cardiovascular col
lapse in 30% of animals with resultant death. The lesser doses of 5 to 
15 mgs. was infused using similar techniques in 26 anaesthetised and 
unanaesthetised dogs. Dye uptake, objective parathyroid staining acid 
base response, haemoglobin and packed cell volumes were estimated. 
Attempts were made to detect the dye in the plasma and cerebrospinal 
fluid. 

Methylene Blue improved the visualization of both the superior and 
inferior parathyroid glands, more so the latter, since they are normally 
intrathyroid. The cerebrospinal fiuid did not contain dye at 1.5 to 3 
hours post infusion in the 6 subjects. The haemoglobin fell 1 grm. % 
and the oxygen saturation 10% within 30 minutes of the onset of the 
infusion with concomitant small decreases in the pCOr, blood pressure 
and haemoglobin count. No appreciable change occurred in the pH. 
At 10 and 15 mgs., these patterns were repeated, but the fall in oxygen 
saturation and haemoglobin was progressive, and remained low. Plasma 
levels of dye at 30 minutes were detected and no rebound phenomenon 
wa'>9 encountered. 

This substance is of value more in the relation to the detection of 
the inferior pair of parathyroid glands, since the superior group are 
easily seen without the use of contrast. It appears to have a general 
depressant effect, and since its uptake by neural tissue has not been 
assessed, microscopic examination of the brain and spinal cord is im
perative before greater therapeutic doses are a.dministered intravenously, 
than the normal range of 1-5 mgs{K.g. in body weight in view of the 
reports of side effects following infusion in man. 

T. V. Keaveny, BSc., MCh., FRCSI & Ed. in collaboration with S. M. K. 
Cunningham, BSc. 
Department of Surgery, University College, Dublin. 
Director: Professor P. FitzGerald, MSc., MD., MCh., FRCSL, .FACS. 

Development of portable renal pruervation unit 
The aim of the work reported was to develop a simple and reliable 
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system of kidney preservation during the period needed for tissue typing 
and transportation. 

Two experimental groups were designed in which dog kidneys wer<· 
preserved using a. hypothermic (6-8°C) pu.lsa.tile perfusion system with 
cryoprecipita.ted micropore-filtered plasma as perfusate. Penicillin, 
Insulin, Magnesium, Mannitol and NaHC03 were added to the plasma 
and Na.+, K -+-, osmolality, pH, plasma. temperature, perfusion pressure, 
and pulse were monitored throughout the perfusion. The perfusate was 
surface oxygenated and circulated using a. diaphragm pump. 

In the first group of 6 transplants, the kidneys which were perfused 
for from 18! to 22 hours, were a.utotranspla.nted while leaving the contra
lateral kidney in situ. 

In the second group of 7 transplants, the kidneys which were perfused 
for from 18t to 23 hours were a.utotransplanted and immediate contra
lateral nephrectomy was performed. 

Four of group I survived and had excellent function of the preserved 
kidney as shown by intravenous pylegram and biopsy. One died from 
bleeding and the other from infection. Five of group 2 survived and had 
goo~ kidney ftmction as evidenced by the serum urea and creatinine 
determinations. One died because of a vascular anomaly and the other 
from intussusception. The serum urea and creatinine of the surviving 
dogs reached a peak from 1 to 4 days post transplantation and decreased 
to normal levels thereafter. 

Following fivo years development of a simple portable preservation 
unit the recent experiments indicate that the machine is ready for 
application to human kidney preservation. 

The effect of allopurinol, an inhibitor of xanthine oxidase, is being 
studied in rat kidneys which have been rendered anoxic by clamping. 
The experiments were divided into five groups. 

In group I the normal ATP, ADP and AMP levels in rat kidneys were 
determined. 

ln group IT determinations were made after 30 minutes vascular 
clamping. 

lu group Ill 20 mgs. allopurinol was administered intravenously 20 
minutes before clamping. 

There was a significant difference between the total ATP, ADP and 
AMP in groups JI and Ill 

Groups IV and V were similar to groups II and Ill respectively except 
that a. 30 minute recovery period after unclamping was allowed. Again 
there was a significant difference between the totals in groups TV and V. 
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The results show that allopurinol haa a. protective effect on the total 
nucleotide level in ischaemic rat kidneys and should be useful in organ 
preservation. 

Vincent P. Lynch, 1\-ffi., FRCS., 
Richmond and J ervis Street Hospitals, Dublin. 
Director : Peter 1\fcLea.n, MS., FRCS!., FRCS. 

Apprai8al of experimental methods of providing a clot free renal vascui.ature 
preliminary to kidney transplantation 

A laboratory model using dog kidneys was constructed to evaluate 
the effects of the addition of the enzymes streptokinase and protease to a 
commonly used kidney washout vehicle Perfudex. A total of 44 kidney 
experiments were done. 

Init ially the dogs were given iodonated (125 I) human fibrinogen intra· 
venously. This is allowed to circulate for ten minutes, the renal vascular 
pedioles were then clamped and the kidneys left in situ for thlrty minutes 
to simulate cadaveric conditions. The kidneys were then removed, 
weighed, cannulated and placed in a special container. They were then 
simultaneously irrigated at a pressure of l OO cm. water and a temperature 
of 35°0-one kidney with Perfudex, the other with Perfudex plus an 
enzyme. The rate of clearance of radioactivity, resistance to Bow and 
weight of the kidneys were measured. Finally, arteriography and histo. 
logical examination were carried out. Viscosity studies were also done. 
These showed that the viscosity of the Perfudex: solution was changed 
by the addition of the enzymes. The most significant finding waa an 
increase in the resistance to Bow in most of the kidneys that were per· 
fused with the solution containing enzyme. The other parameters showed 
little change. 

CoNCLUSIONS 
The addition of the enzymes, protease and streptase to the kidney 

washout vehicle Perfudex was not found to be beneficial in the doses 
used and is not recommended for clinical use. 

CLINIOA.L STUDY 
Most of the deterioration of the donor kidney occurs during the warm 

ischa~mic ~riod prior to and during the removal from the donor. In 
Ireland we do not remove the kidneys from the donor until there has 
been total cessation of the circulation in addition to the other signs of 
death. For the past two years we have been experimenting with various 
techniques of in situ perfusion. We have developed a new simple fast 
method of perfusion by which we can effectively irrigate a.nd cool the 
kidneys in situ in a few minutes. The great advantage of this method is 
that the warm ischaemic period is reduced to a few minutes. There is 
thus no need for the surgeon to rush, so removal of the kidneys from 
the donor can be done slowly and methodically. We are now using this 
technique in all our cadaveric donors. We have been very encouraged 
by the immediate function of these kidneys following transplantation. 
The details of the method will be published shortly. 
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Professor W. A. L. MacGowan, FRCSI., F ACS., 
Department of Experimental Surgery, St. Laurence's Hospital, Dublin. 

Pulmcmary lobar tramplantation and re-implantation in animals 
Between October 1969 and December 1972 a. programme of lobar 

pulmonary re-implantation and transplantation in dogs was carried out 
at the Surgical Research Department in St. La.urence's Hospital. The 
experiments were carried out under general anaesthesia. The objective 
of the research was to evaluate the place of lobar re-implantation and 
transplantation. Most work, done to date, has been whole lung trans
plantation and re-implantation. It was felt there were several advantages 
to lobar transplantation. These included the possibility of attenuated 
rejection, and a less severe procedure. Furthermore, live donors could 
be used for human transplants and it might offer a temporary support, 
for instance, in Paraquat poisoning. If irreversible rejection occurred 
after a period of temporary support the lobe could be removed. The 
possibility of obtaining living close relative donors was attractive as 
the best results in kidney transplantation arc now being obtained with 
live related donors. The particular problems of lobar transplantation 
are the small size of the vessels and bronchus used, particularly in the 
dog. Accordingly there is a high risk of vessel and bronchus obstruction. 
These technical difficulties led to many failures in this series. 

In all 53 experiments wore performed on the dog. At first, the left 
lower lobe was used but this was found to be less suitable than the right 
lower lobe. Re-implantation was performed on 26 animals and six long
term survivors were obtained. These were studied by lung scans, chest 
X-ray and autopsy examination. Transplantation was performed between 
animals in 25 experiments. It wacij considered an advantage here to remove 
the right middle lobe to allow a larger arterial anastomosis. The animals 
were put on conventional immuno-suppressives but unfortunately most 
of them developed thrombosis of either arterial or venous anastamoses. 
Bronchial obstruction was never a serious problem. In an attempt to 
control thrombosis, systemic Heparin, local Heparin, Perfudex and oral 
anticoagulants were all used with little success. Indeed, anticoagulation 
led to the death of some of the animals. Usually, thrombosis, infection 
and rejection of the lobe were the causes of death and the longest survivor 
lived for 10 days. 

It was concluded that pulmonary re-implantation using lobes is 
feasible in the dog. This is shown by six long-term surviving animals 
with functioning lobes. However, pulmonary transplantation at lobar 
level appears to be incompatible with survival for any length of time. 
The problems here appear to be rejection and the small size of the 
anastomosis. It is, therefore, less suitable than whole lung transplantation 
although the problems of rejection are common to both. This has been 
the experience of many workers in this field and until the rejection 
response has been attenuated or overcome by some more suitable means, 
successful pulmonary transplantation in animals is not yet a practical 
proposition. 

77 



K. 1\1.. Sbaw, MD., FRCSI and R. G. S. Platts, BA., MB., 
Department of Experimental Surgery, Trinity College, Dublin. 
Director: K. M. Shaw, MD., FRCS!. 

Pulmonary traMplaniation 
0BJEOTIVE 
To define the physiological limjts of lung function and cardiac output 

which can bo expected of auto-transplanted lungs subjected to exercise 
stress. 

METHOD 
Infiatable balloon cuffs suitable for placing around the main left and 

right pulmonary arteries in dogs havo been dovoloped. The inflating 
tubes are exteriorized through the skin at the back of tho nook. The 
cuffs do not cause untoward reaction. The dog is trained to run on a. 
trea.dmill at different speeds and slopes, with its head in a hood which 
enables open-circuit measurement of its oxygen uptake. 

It was intended to monitor cardiac output by placing an ultra-sonic 
Bow meter around tho aorta. By occluding one or other pulmonary 
artery during specific lovols of exercise stress, the performance of one 
lung, in terms of oxygen uptake and perfusion could then bo monitored 
before and after urulateral re-implantation. 

Technical difficulties with the ultra-sonic flow meter have so far 
prevented completion of measurements by these means. 

Meanwhile attempts aro in progress to make measurements of cardiac 
output in these circumstances by acute catheterization and the method 
of thermodilution. A catheter has been developed which has an internal 
temperature probe which is advanced via the jugular vein to the pul
monary artery, while the catheter tip is withdrawn to the right atrium 
for bolus injection. Thus right heart blood volume flow measurements 
can be made. 

In the course of this work ll dogs have undergone thoracotomy in 
the process of developing the cuffs and sonic probe; six dogs had 14 
cathetcriza.tions and two dogs had unilateral auto transplantation of 
the left lung; four dogs have been trained to tho treadmill and four dogs 
underwent post-mortem examination. 

~UCROBIOLOGY 

Ellen C. 1\loorhouse, DPH., MRCPath., 
Department of Clinical Microbiology, Royal College of Surgeons in 
Ireland, Dublin. 

Epidemiology of R fador8 
(1) Effect of co-trimoxa.zole therapy on the enterobacteria: During 

therapy, enterobacteria wore not isolated from the faeces of 14 of 15 
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patients investigated. Five weeks after the end of treatment entero
bacteria were isolated in numbers similar to those present in their pre
treatment specimens. Enterobacteria resistant to trimethoprim or 
co-trimoxazole were not isolated during or after therapy although the 
majority of the pre-treatment specimens contained sulphonamide
resistant R+ enterobacteria. 

(2) The acquisition of "local" E.coli serotypes and drug resistant R + 
enterobacteria. by foreign students on arrival in Ireland. Professor 
R. A. Shooter, St. Bartholomew's Hospital, London is colla.borating with 
this department in this survey. To date, a total of 40 students have been 
investigated. The laboratory work ha~ not yet been completed. 

Professor F. S. Stewart, MD., SeD. in collaboration with Mrs. M. 
McLoughlin, 1\ISc. and Mrs. K. Nolan, BSc., 
Department of Bacteriology, Trinity College, Dublin. 

Bacterial haemagglutinc«ion reactions 
(A) The production of neuraminidases by various bacterial species 

has been examined in collaboration with Mrs. M. McLoughlin. In previous 
work it had been shown that many virida.ns streptococci produced an 
enzyme capable of modifying red cells so that these were a.gglutinable by 
antiserum prepared against red cells modified by treatment with 
influenza virus. Evidence was obtained which virtually established the 
identity of this enzyme as a neuraminidase. A survey of a. variety of 
bacteria of different species for neuraminidase production was carried 
out both by the haemagglutination technique and by a biochemical 
technique for the detection of liberated N-acetyl neuraminic acid. No 
organisms were identified which produced neuraminidase detectable by 
the biochemical procedure but which were negative by the haemagglutina
tion technique. A beginning was made on examination of the relationship 
between bacterial enzymes responsible for rendering red cells susceptible 
to agglutination by non-agglutinating anti-Rh sera and neuraminidase. 
Although this change can be effected by proteolytic enzymes the results 
so far obtained havo been consistent with the identification, in the 
bacterial cultures examined, of the agent responsible as a neuraminidase. 

(B) The investigation of a bacterial product capable of inhibiting a 
variety of haemagglutination reactions has been investigated in col
laboration with Mrs. K. Nolan. This substance has boon found in auto
cla.ved saline extracts and is particularly associated with the Entero
bacteriaceae. Its properties are consistent with its being identical with 
a. somatic red cell sensitising antigen of these organisms. It has not 
however been identified with any particular somatic antigen but its 
distribution has been shown to be related to various biochemical tax
onomic parameters. The inhibitory activity of this agent haa been 
found to be itself inhibited by a. component of normal serum distinct 
from haemagglutinating antibody. The nature of this inhibitor is under 
investigation. 
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D. J . Stickler, BSc., DPhil. in collaboration with M. Freestone, BA (Mod.), 
Department of Bacteriology, Trinity College, Dublin. 

Lysogeny and toxigenicity in the gentUJ staphylococctUJ 
The work on this project came to an end early in 1972 when Mr. 

Freestone resigned to take up a teaching post. During the time available, 
the method previously devised for curing Staphy[OC()(XUS auretUJ of its 
prophagcs, in order to fa.cilitato tho study of the effect of lysogeny on 
toxin production, was used to obtain more cured derivatives of clinical 
isolates. Bacteriophage typing of these strains confirmed the previous 
results that the loss of viral genes resulted in a widening of the phage 
typing patterns and again a. number of untypable strains became typable 
on prophage loss. 

These results further support our contention that the curing technique 
could be of use in charactorizing untypable strains and in tracing the 
evolution of new hospital strains of S. auretUJ. 

PAEDIATRICS 

Patrick M. Deasy, MB., FAAP., MRCPI. in collaboration with Margaret 
Bourke, MB., BCh., BAO., 
Our Lady's Hospital for Sick Children, Orumlin, Dublin. 

Serotyping of urinary E. coli 
Strains of E. coli isolated from the urine of children with significant 

bacteriuria have been subjected to serotyping. The children studied 
ranged from neonatcs to lower teens and included symptomatic hospital 
patients and asymptomatic schoolgirls found in a school screening 
programme. 

The commonest serotypes found were 01, 02, 04, 06, 07, 039 and 075. 
Fifty per cent of strains wore resistant to sulphonamide and 33 per cent 
to ampicillin. The presence of organisms in the environment appears 
to be tho main source of E. coli found in tho urinary tract . 

Mary P . Kent, MB., MRCPI., DCH., 
9 Clyde Road, Dublin. 

Director: Professor 0. Fitzgerald, MD., MSc., MRCP. 

An analysi8 of some aspects of physical growth and development in a group 
of 4 to 7 year old Dublin City children. 

The height, weight and skinfold thickness measurements (at triceps 
ans subscapular sites) were obtained from a group of 412 Dublin city 
children aged between 4 and 7 years. All measurements were recorded 
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in standard percentile form (Tanner, Whitehouse and Takaishi 1966). 

The influence of a number of medico-socia.l factors on the selected 
growth parameters wa-s studied. 

The results demonstrate that the measurement of skinfold thickness, 
taken in isolation, cannot be used as an ideal criterion of the level of 
growth or development. 

In relation to distinctions involving sex, the results confirm the superior 
performance of female children, in terms of height and weight. Birth 
weight is indicated as having an infl.uence on the growth measurement 
criteria used; however duration of hospitalisation did not appear to have 
any significant effect on these factors. 

Family size has a substantial eft'ect on the growth and development 
of children measured in terms of the parameters used, the evidence 
suggesting that children in smaller families fare considerably better than 
children in large families. Certain other factors e.g. family income 
pointed to one repetitive feature of the results of the inquiry i.e. how 
children in the socially weakest or most deprived categories always appear 
to rate less well on the standards used. 

In the case of 80 of the 412 children studied it was possible to study 
the influence of mean parent height on the height of the child. For the 
great majority of these 80 children an improved rating wa.a recorded with 
the more exact percentile standards taking the mean parent height into 
account. 

The limited size of the study group, the confined social background of 
the children involved and the use of non-Irish standards in relation to the 
body measurements in question placed certain limitations on the results 
that could be extracted from the inquiry. 

Professor B. McNicholl, ~ID., FRCP., DCH. in collaboration with 
Professor P. F. Fottrell, 1\ISc., PhD., 
Departments of Paediatrics and Biochemistry, Regional Hospita.l and 
University College, Galway. 

I ntutinal emyTIWJ 

GENERAL AIMs oF PnoJEOT 
The purpose of this study is to investigate small intestinal enzymes 

in children with coeliac disease. A related investigation aimed at 
characterising small intestinal poptidasos is also in progress. 

CfTESTINA.L BIOPSIES 
One hundred and seventeen paediatric intestinal biopsies were taken 

during the year. Twcnty-Lwo new cases of coeliac disease, two cases of 
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sucra.se deficiency and one la.cta.se deficiency were diagnosed. Twelve 
patients had repeat biopsies after 5 years on gluten-free diets and nineteen 
patients ha.d their thlrd biopsies after trials on normal diets. The 
biopsies were examined histologically and the levels of the following 
enzymes were measured: lactose, sucra.se, maltase, isomaltase, trepalase, 
cellobiase and enterokinase. 

INTESTINAL PEPTIDASES 
One of the intestinal peptida.ses was characterised during the yea.r 

and shown to be an aminopeptidase which preferentially hydrolyses 
di- and tripeptides having neutral or aromatic residues. 

PATHOLOGY 

Noel Clarke, MA., BSc., !ID., !ffiCPath. in collaboration with V. 1\lcCabe, 
BE., MIMechE., MIEL 
Department of Pathology, University College, Dublin. 

1. The Modelll rotor OIJgregometer for lhe production and monitoring of 
platelet OIJgregation in whole blood 

Citrated whole blood (4 ml) is placed in a. circular transparent rotor 
chamber and subjected to either turbulence and shear or agitation by 
starting and stopping rotation of the chamber around a vertical axis. 
The rotor drive shaft is fitted with an electromagnetic brake/clutch 
mechanism which is programmed electronically using multiples of the 
mains frequency as a time base. 

The rotor is then spun continuously at such gravity forces that red 
cells are centrifuged outwards leaving an inner plasma zone containing 
only discrete platelets. Any clumps of platelets are centrifuged out. 
wards with the red cells. A light beam, carried to underneath the rotor 

• head by fibre-optics, is passed through the plasma zone at either 600, 
620, 800 or 1,000 nm onto a photodetector connected to a recorder. 
Specific geometry of the toror optics and light path give improved pre
cision in monitoring. 

The O.D. of the plasma. of the whole blood under test conditions 
indicates by inference tho number of platelets in clumps, which have 
been centrifuged out of the light path, by comparison with the O.D. of 
isologous plasma without and with all platelets. Also, the plasma may 
be scooped from the spinning rotor for other analySCB. 

2. Optical density of pla8ma cu a function of platelet CO'Mentratwn. wave
length of light and optical geometry of spectrophotometer 

Studies were made on correlation between optical density and platelet 
concentration of plasma using spectrophotometers having different 
optical geometrical configuration and using light of varying wavelength 
from 600nm to lOOOnm. Results showed : (i) attcntua.tion of light due 
to absorbance of plasma and attenuation due to scattering of platelets 
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are not additive (i.e. Beers Law does not hold for light scatter due to 
platelets). This effect may not be of comparison with attenuation due 
to scatter by platelets. (ii) There is a good correlation between platelet 
concentration and optical density of plasma if absorbance of the plasma 
is deducted from the optical density. Due to multiple scatter the relation
ship is not linear unless very short light paths are used. (iii) All pla,sma. 
is virtually transparent at lOOOnm so that there is a direct relationship 
between platelet concentration a.nd optical density at lOOOnm. (iv) The 
higher the wavelength of light the smaller the optical density of a. parti
cular platelet concentration. (v) For a.ccuraoy optical density values 
should lie in the region 0.2 to 0.7. I t is possible to modify a spectro
photometer so as to obtain a.ttenuation of this order . 

.lames A. Kirrane, MD., PhD., 
Department of Pa.thology, University College, Dublin. 

Immunology of ooUagen 

Collagen as a model for the elucidation of the structural basis of cell
mediated immunological reactions of a large, natural protein. 

In contrast to those areas of natural, large protein antigens which 
react with humoral antibodies there is a paucity of information on those 
determinants which mediate their immunological reactions of the delayed 
type. In a previous study collagen has been shown to induce well defined 
delayed hypersensitivity (DH) reactions in guinea pigs, and the collagen 
structure provides unique properties which render this protein eminently 
suitable for elucidation of those structures which are essential for its 
participation in this type of immunological reaction. Rat and calf 
collagens and their well defined substructures were tested in the DH 
skin reaction in guinea pigs and the macrophage inhibition assay. In 
spite of only minor inter-species amino acid substitutions, these collagens 
displayed clear species specificity. Species specificity was only mildly 
impaired by proteolytic removal of the nonhelica.l portions of the molecule 
which contain a clustering of tho interspecies substitutions and which 
comprise most of the species specific determinants reacting with rabbit 
antibodies. Methylation and suooinylation of the molecule abolished 
most of the species specific reactivity. Transition from the natural 
triple helical into the random coil conformation was recognised by the 
immunological system, thus demonstrating conformational determinants 
in DR. Separated a-chains wero fully active and could bo distinguished 
from the inta.ct molecule as well as from each other and still displayed 
species specifioity. The mixture of peptidos obtained by CNBr cleavage 
of the molecule still displayed full rea.otivity, whereas analysis of the 
separated peptides revealed the activity to reside in the larger peptides. 

These data can be interpreted in the light of proliferation of antigen 
sensitive cells with specificity for single determinants of the molecule. 
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Joseph Masterson, MD., MSc., MRCPI., MRCPath., 
Section of Medical Genetics, Department of Pathology, Uruveraity 
College, Dublin. 

An investigation of heterozyuote advantage in cystic fibrosis 
The objectives of the present study were:-
(a) To investigate the postulated fertility advantage of cystic fibrosis 

(OF) heterozygotes and if possible determine the nature of the 
advantage. 

(b) To evaluate methods of OF heterozygote detection. 
(c) To apply techlliques of OF carrier detection to the OF grand parental 

generation with a view to demonstrating possible sex limitation 
of the heterozygote advantage. 

These objectives were pursued as follows:-
(a) Detailed questionnaires were distributed to 172 sets of parents 

of OF children. Information sought included details of family 
size in the gra.ndpa.renta.l generation, health and obstetrical 
histories and general socio-economic data. The questionnaires 
have boon coded for computer and to date completed returns 
have been received from 120 of the 172 couples who received 
questionnaires. A detailed social class analysis of participants 
has been made and a matched 2 to 1 control material is being 
prepared. 

(b) The phenomenon of cellular metachromasia in OF carriers has 
been investigated for skin fibroblast cultures in 12 compulsory 
OF heterozygotes and 12 controls and for lymphocyte cultures 
in 45 compulsory OF heterozygotes and 45 controls. In both 
studies approximately 90% of OF carriers showed cellular meta
chromasia. The possibility that ameta.chromntic heterozygotes 
(in whom ciliary dyskinetic factor is also reported to be absent) 
may represent a genetic variant form of cystic fibrosis will be 
considered in the eventual analysis of the questionnaire data.. 
Normal, OF carrier and OF affected sera have also been investi
gated for ciliary dyskinetic effect on some protozoa and bovine 
spermatozoa in an attempt to find alternatives to the conventional 
but cumbersome oyster gill and rabbit trachea systems. The 
results have so far been negative. 

(c) Heterozygote detection techniques will be applied to the OF 
grandparental generation and related to the family size and other 
data for this generation obtained through the questionnaire 

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

The mechanism of the effect of pregnancy and aUied states on experimental 
hypertension in tl~.e rat; relation to hutnan pregnancy hypertension 

Experiments have continued to establish the role of the maternal 
kidney in the fall of blood pressure in hypertensive pregnant animals. 
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It is not known whether the matemal kidney exerts a depreasor action 
during pregnancy or whether a renal pressor is suppressed by the foetus 
and placenta. To elucidate this problem I have removed both maternal 
kidneys in hypertensive animals and have maintained the animals by 
perioneal dialysis. It has proved difficult to maintain foetal survival 
in such experiments but up to the end of 1972 I have sufficient animals 
delivering foetuses to establish that the mat~rnal kidney does not exert 
a depressor function; the hypotensive effect of pregnancy is therefore 
more likely to be, as already suggested, due to a depressor factor pro
duced by the foetus and placenta. It is not yet established whether 
a pressor factor of the maternal kidney is suppressed by pregnancy. 

1\l ary T. O'Hegarty, BSc., PhD., 
Pathology Department, University College, Dubhn. 

In vitro effects of chemical carcinogens on cell swface properties 

AN ULTRAS'l.'RUOTURAL STUDY OF THE EFFECTS OF 0Jn:l1lCAL CAROINO

OENS ON CELL SURFAOE PROPERTIES IN VITRO 
The object of the present study is the identification of alterations 

occurring at the cell surface dUI·ing the process of malignant transforma
t ion induced by chemical carcinogens. Don lung cells, a diploid cell 
line derived from adult male hamsters are being used as both control 
and test population. The design of the study envisages two phases: 
(1) Establishment of the morphology, growth pattern, intercellular 
relationships and histochemical characteristics of the cell coat (glycoc
alyx) of Don lung cells grown under normal conditions; (2) Examination 
of these same parameters in cells cultured in the presence and absence 
of chemical carcinogen. Phase 2 experiments involve continuous culture 
of control and test cells for longer periods than pertain under normal 
conditions of monolayer culture. Phase l is now completed and forms 
the subject of the present report. 

CELL CULTURE 
Monolayer cultures of Don lung cells were grown under the usual 

st.a.ndard conditions. In view of the undesirability of using cultures of 
cells at high passage levels in transformation studies, some time was 
devoted to the development of a relatively simple but reliable technique 
of maintaining a frozen stock suspension of cells at a. suitable passage 
level. 

MonPHOLOOY, G&owTU PATTERN AND lNTEROELLULAR RELATIONSlllFS 
Light microscopy revealed fibroblast-like cells growing in organized 

pattern. For electron microscopy, the cells were fixed and embedded 
in situ so that the intercellular relationships were preserved intact. 
It was found that, whilo in some areas the cells grew in a true monolayer, 
in other areas a certain amount of cell overlap occurred giving an impres
sion of 'layering' up to, but never exceeding, 3 cell layers deep. Nuclear 
and cytoplasmic ultrastructure was well preserved and appeared normal. 
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Features of note were the presence in many cells of well developed rough 
endoplasmic reticulum, prominent Golgi system, well preserved mito
chondria with dense matrix, lysosome-like bodies and some fat droplets 
and myelin figures. Nuclear chromatin was invariably finely dispersed 
with little or no condensed chromatin. Nucleoli appeared normal. Insofar 
as intercellular relationships are concerned, it is worthy of note that, 
while there were many areas of 'intermediate junction' type, the 'tight 
junction' was an extremely rare finding. 

ELEOTRON-HlSTOOllEMISTRY OF TilE CELL 'CoAT' 
The following techniques wore used to reveal the cell 'coat': 
Ruthenium Red: this 'stains' mucopolysaccharide but is not con

sidered to be a. specific mucopolysaccharide stain. 

Mowry's modification of Hales colloidal iron technique: when used 
at low pH, as in the present study, this method gives selective staining 
of acid mucopolysaccha.rides. 
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Concanavalin A: this lectin binds specifically to terminal non-reducing 
a-D-glucopyranosyl, a-D-mannopyranosyl, and a-D-fruct.ofuranosyl re
sidues. 

The results obtained with these techniques were reproducible and 
all indicated the presence of a mucopolysaccharide-containing cell 'coat', 
the appearance of which varied depending on the technique used. With 
Ruthenium Red a continuous cell coat is seen with no discontinuities. 
With both colloidal iron and Concanavalin A small gaps occur in the 
coat at intervals. 

Grannum R. Sant, MB., BCh., BAO., 
School of Pathology, Trinity College, Dublin . 
Director: Dr. J. J. Dum, BSc., MD. 

The neuropathology of blunt head injuries 
The aim of the present study is twofold: (1) to a-ssess the incidence 

and distribution of ischaemic brain damage in an unselected series of 
patients dying from blunt bend injury; and (2) to attempt to demonstrate 
axonal fibre disruption at the electron-microscopical level. 

To date 30 cases have been collectw. After adequate formalin fixation 
(4 weeks), the b1·ains were coronally sectioned into lcm thick slices. 
Gross pathological changes were recorded on a specially-devised protocol 
sheet. Large sections (17 from each case) representing various parts of 
the brain, were then embedded in celloidin. Although celloidin embedding 
is a. long process (3 months) it allows large sections to be examined and 
it enables early ischaemic changes to be demonstrated. 

All sections were stained for Nissl (Cresyl violet) and for Myelin 
(Woolke's) and representative ones for gliosis (Holzer's method). So 
far 10 cases have been processed and their microscopical assessment is 
now in progress. 

After formalin fixation, selected areas of brain have been post-fixed 
in osmium tetroxide and examined under the electron microscope. In 
this way an attempt is being made to demonstrate axonal fibre rupture 
at the ultrastructural level. The results so far are equivocal. 

Ian J. Temperley, MD., FRCPI., MRCPath. in collaboration with J . Scott 
and J . Browne 

School of Pathology, Trinity College, Dublin. 

Inve.stigation of food folate.s 
Work was undertaken to determine the effects of a. variety of conditions 

to which food folates o.ro subjected. These conditions include changes in 
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pH, chelating agents and oxidation. Dihydrofolate, tetra.hydrofolate 
(THF), 5 formyl tetrahydrofolate (5-formyl THF) and 5 methyl tetra
hydrofolato (5 methyl THF) wore stored either in 2 mercapto-etha.nol 
in vacuo, as a. barium salt or in crystalline form. They were diluted to 
5 ngfml, subjected to the particular agent or condition and substrated at 
varying periods into medium containing ascorbate. Chloramphenicol 
resistant Lactobacillus casei was added and growth read following incuba
tion at 37°C. Approximately 8,000 folate estimations have so far been 
carried out. 

Study of dihydrofolate shows that it is too unstable to obtain satis
factory results. A pH profile of THF showed it to be most stable at the 
extremes of pH and least stable at neutrality; the half-life at neutrality 
was 23 minutes. At pH 1.0 5 methyl and 5 formyl THF were unstable; 
stability increased with the increase in pH. At neutrality the half-life 
of 5 methyl THF was 6 days and 5 formyl THF broke down by only 
10% in 27 days. 

To date, other conditions such as heating and oxidation have been 
studied intensively with regard to THF only. Results show that both 2 
mercapto-ethanol and ascorbate are efficient anti-oxidants for THF; 
degradation curves using 10 mg% ascorbate and from 0.4 to 2.0 molar 
2 mercapto-ethanol reveal no break-down for up to 35 hours. Complete 
destruction of THF following boiling with and without ascorbate occurred 
in 120 and 11 minutes respectively. Results of studies under nitrogen 
were inconclusive. 

Results indicate that the pH of the stomach and intestine contents 
have a decided and different effect on different types of folate. With 
regard to THF the presence of ascorbate in food delays destruction on 
boiling and the anti-oxidation agents 2 mercapto-ethanol and ascorbate 
are efficient for storage purposes. 

PHARMACOLOGY 

Paul J. Cannon, MB., ~ISc. 

University College, Dublin 

Development work in biomedical engineering 
(I) The electronics technician gave advice on an inexpensive modifica

tion of a mechanical kymograph, so that it provided paper transport for 
the Harvard modular recording system (including amplifier, transducer 
etc.). This means t hat ordinary kymographs can be readily adapted for 
electronic pen recording purposes. The conversion will be demonstrated 
at the Biological Sciences Section meeting of the Royal Academy of 
Medicine in Ireland, July 1973. 

(2) For teaching and less sophisticated research purposes, a 50 Hz, 
half-wa.ve rectifier may be conveniently used to provide stimuli of variable 
amplitude. For the stimulator a double-wound step-down transformer, 
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diode, RC and potentiometer costing about £2, was enclosed in a small 
metal box. Single capaciwr-discharge pulses are also readily available. 
A peak of 17.5 V can be reached. Tllis student-proof stimulator can con
veniently handle phrenic nerve-diaptu·agm preparations, frog-heart 
stimulation and spinal frog stimulation. 

(3) Two screened rooms were constructed. Tho larger, 892 ft. 3, has 
high frequency electromagnetic shielding of aluminium sheeting, external 
to which low frequency electromagnetic shielding of pressed mild steel 
mesh has been laid down. The smaller room, 364ft. 8, is equipped for low 
frequency electromagnetic shielding. 

(4) In conjunction with Professor Dalton, Department of Electronic 
Engineering, University College, Dublin, a more sophisticated tele
stimulator is being developed. The :MRC received a report on this last 
year, showing that pr·ototype proved satisfactory. 

Work has started on a vector cardiographical system involving the 
construction of special electronics circuitry. The aim is to carry out 
spatial studies on diastolic cardiac potentials. I believe that work of this 
kind was referred to in reports to the l\IRC some years ago. The diastolic 
potentials do not seem to have been spatially analyzed. 

PHYSIOLOGY 

J. K. Burns, BSc., MB, ChB (Galway), PhD (Glasgow) 

Department of Physiology, University College, Galway 

Physiology of M elawnin 
The hormone melatonin and enzymes involved in its formation have 

been isolated from the pineal glands of a variety of species including man. 
Melato1lin is a trypt,amine-type compound which appears to inhibit 
adrenal and gonadal activities in the laboratory animals in which it has 
been studied. Little information appears to be available on effects of 
melatonin in primates. The present investigation involved administration 
of melatonin to rodents, at 13 dose levels, ranging from .01 1-'g to lOO 1-'g/ 
Kg daily for 3 days with serum sodium and potassium, blood glucose and 
uterine contractility measurements on the 4th day. Uterine contractility 
was also monitored using strain gauge transducer and single channel 
recorder. A dose level of .05 1-'g caused a decrease in serum sodium and 
doses of 50 and 1001-'g an increase. Serum potassium increased following 
administration of a dose level of25 1-'g/g. Blood glucose decreased markedly 
at a dose level of 0.2 1-'g/g and showed a slight decrease or increase at other 
dose levels employed. Uterine contractility diminished at doso levels of 
0.125 1-'g/g, 0.1331-'g/g and 0.2 1-'g/g. A moderate increase followed injectionR 
of 5 and 20 1-'g/g. The doso response curvo for melatonin on uterine con
tractility showed a bi-phasic effect, moderate doses decreasing and larger 
doses increasing activity. 
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Very little information is available on effects of melatonin in primates. 
An investigation along lines similar to the present one has been commenced 
in non-human primates using doses up to 20 mg/Kg. Melatonin is also 
being given to women with carcinoma of the breast with a view to dim
inishing the output of oestrogens. For this purpose a dose level of only 
1 mg/kg is being administered. 

C. 8. Breathnacb, !\ID., PhD. 

Physiology Department, University College Dublin 

R~iratory Function of the Placenta 
To estimate the rate of blood flow to the uterus in ml.fkg.fmin. i& is 

possible to use a modification of the diffusion equilibrium method of 
Kety and Schmidt (1948). The method is especiaJly suited to serial studies 
in unrestrained animals and has been applied in freely-pasturing sheep; 
it is applicable in pregnant as well as non-pregnant animals for the rate 
of diffusion of antipyrine into the free fluid spaces of the pregnant uterus 
(i.e. the amniotic and allantoic fluids) is so slow that it affects the result 
by less than 5 per cent. 

In three non-pregnant ewes 16 flow studies were made: the blood flow 
ranged between 200 and 540 ml.fkg.fmin. In six pregnant animals 56 
observations were made in the last two months of gestation-in one 
instance the foetuses 'vere lost duo to "twin-lamb disease" probably 
accentuated by the fact that 13 flow measurements, eaoh involving the 
loss of 20 ml. blood, were rather too zealously made over a four week 
period. Flow rates varied between 190 (close to term) and 370 ml./kg.fmin. 
In two animals the foetal vessels were located and catheterised thus 
permitting simultaneous sampling of the blood in the two circulations 
serving the plaoenta, thus providing an ideal preparation for studying 
gas transfer across the placenta. 

1\1. R. Darling, BA., MB., BCh., BAO. 

Director: Professor R. E. Moore, MB., BS., PhD. 

Department of Physiology, Trinity College, Dublin 

Therrrwregulmion in pregnant hu1na1UJ 
Changes in the core temperature, mean skin temperature, sweating and 

peripheral vasodilatation have been recorded, under standard conditions 
of temperature, with increasing gestation. 

The response of these criteria to heat stress, i.e. immersion of one hand 
into a. water bath for 1 hour, while under standard temperature oondit ioru 
for a half hour before and after, has also been measured. 
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.Four pregnant humans have been used and each has been investigated 
four to five times at different periods of gestation. Six non-pregnant 
controls are also being investigated. 

Initial studies confirm that the peripheral vasodilatation increases as 
gestation a.dvancos. Also with increasing gestation the sweating threshold 
would appear to decrease, and it may also be troe the core temperature 
t~nds to fall . 

Micbael T. Kane, MAgr. Se., PhD. 

Department of Physiology, University College, Cork; Department of 
Physiology, University College, Galway 

InveBtigation of Metabolic Patterns in Preimplantation Embr-yoa 
During the yoo.r the Grantholder transferred from the Department of 

Physiology, University College, Galway to the Department of Physiology, 
University College, Cork. This caused some delay to the project because 
some specialised equipment which was not present in the department 
at Cork had to be ordered. This has now been supplied. 

A study of the effect of pH on growth of one-cell rabbit embryos to 
blastocyst in vitro using about 600 embryos has boon completed. A 
bicarbonate buffered synthetic medium in which pH was varied by adjust
ing bicarbonat-e concentration waa used. Blastocyst formo.tion occurred 
at pHs varying from 6.6 to 8.0 and the optimum pH was about 7 .4. 
This is only the second mammalian species for which such a pH study of 
preimplantational embryo growth has been carried out. 

Growth of one-cell rabbit embryos to blastocysts has also been achieved 
in a HEPES-buffered synthetic medium and there was no significant 
difference between growth in this medium and that in a bicarbonate 
buffered one. This is the first report of successful culture of embryos of 
any mammalian species in a non-bicarbonate buffered medium. Previous 
reports of work in the mouse, the only other species in which this has 
been studied, indicated that a bicarbonate buffered medium was essential, 
thus suggesting that C0 2 fixation was necessary for preimplantational 
embryo growth. Our work shows that this is not true for the rabbit 
embryo. 

It is now planned to use inhibitors of different steps in the glycolytic 
and Krebs pathways to study the existence of these pathways in the 
early rabbit embryo. 
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Roderick P. Keman, DSc., PhD. 

Physiology Department, University College, Dublin 

Comparative studies of electrolyte metabolism in phasic and tonic mtUclu 
of rat 

Uptake of HK into various skeletal muscles of rat has been measured 
following its intraperitoneal injection. Two to six hours later the rats 
were anaesthetized with Na pentobarbitone, exsanguinated through the 
carotid artery and the plasma and a number of muscles prepared for 
counting with a scintillation counter. The muscles and plasma were 
also analysed forK+ content by flame photometry and the specific activity 
of the isotope in both determined. Relative rates of K + turnover in the 
muscles was found by dividing specific activity of 42K in each muscle 
by its specific activity in plasma. Strikingly faster 42K uptake was found 
in tonic compared with phasic muscles. For example, the most rapid 
turnover was in soleus where 90% of muscle K + had exchanged within 
3-4 hrs. after injection. The ratios of the specific activities of muscle over 
plasma at 2 hr. after injection were 0.66:!:0.02, 0.28.:!:,0.01 and 0.14:!:_0.01 
in soleus, EDL and vastus lateralis muscles respectively. 

After unilateral section of the sciatic nerve at mid-thigh 2-4 days before 
injection of 41K, its turnover in denervated soleus was reduced to 25% 
of that of the control. In EDL muscles the effects were more variable, but 
in many cases a marked increase in 42K uptake followed nerve section. 

Mean membrane potentials, measured by microelectrode in anaesthe
tized rats while soleus muscles were bathed in normal rat plasma were 
-84.5:!: 1.2 and . 73.1 :!:0. 7m V in control and denervated muscles respectively. 
The lower value in the latter was consistent with a decrea-sed turnover 
of potassium. 

Rates of uptake of urea into these muscles after about 3 mins. in the 
circulation were very similar from which it was concluded that differences 
in local blood flow was not responsible for the variation of cation uptake 
rates found by us between the tonic and phasic muscles on the one hand 
and between control and denervated soleus on the other. I t is concluded 
that the greater electrical activity in tonic muscles associated with postural 
control is responsible for the greater 42K turnover in soleus. 

Professor R. E. Moore, MB., BS., PhD. and E. 1\1. Ryan, BSc., PhD in 
collaboration with T. Nayemouri, BA., 1\tB. 

Department of Physiology, Trinity College, Dublin 

N wruztal thermoregulation 
A technique was worked out to study the activity in few fibre pre

parations of these nerves, both proximal and dista.l, to the brown adipose 
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tissue (B.A.T.) pa.d in 3- to 7-da.y-old rabbits under urethane anaesthesia. 
Twelve technically acceptable studies were made. In each of these the 
test situation wa.s repeated several times and reproducible results obtained. 

The animal wa-s placed on a hollow copper sling perfused with water 
at 37°0. The test stimulus was a drop in water temperature of 5-10°0 
for periods of 5-8 min. which cooled the animal's abdominal skin. Three 
distinct patterns of response were observed. 

The first and most common was an irregular but sustained increase in 
tiring frequency roughly proportional to the decrease in temperature. 
Reflex skin vasoconstriction as indicated by a. fall of ear skin temperature 
closely followed this pattern of nervous a.ctivity. This was the only pattern 
observed both proximal and distal to the B.A.T. pa.d. 

The second pattern wa.s seen only when a. rapid fall in abdominal skin 
temperature was induced. It consisted of a sudden and very rapid burst 
of activity apparently related to the rate of cooling. On stabilizing the 
skin temperature, the activity declined to a much lower frequency. 

The third pattern was observed in fibres which began to fire only when 
the temperature was lowered to about 30°0; it consisted of a very regular 
sustained activity. As the temperature was reduced it appeared that other 
fibres were 'recruited' one by one. 

The second and third patterns were not seen in fibre bundles distal 
to the B.A.T. pads. It is suggested that these represent activity in sym
pathetic fibres which are motor to B.A.T. 

Professor M. F. Murnaghan, MD., MSc. 

Department of Physiology, University College Dublin 

Compari.ron of functianaUy active autonomic nerve fibru in atrial and 
ventricular cardiac muscle 

Isolated atrial and ventricular strips from rats, guinea-pigs and rabbits 
were driven at a constant rate via punctate electrodes by an electronic 
stimulator. The force of contraction was recorded. The stimulation para
meters were 6-10 volts, 1-2 mseo. pulse width and 0.5-1 Hz. The autonomic 
post-ganglionic nerve fibres were stimulated via field electrodes independ
ently by a second stimulator in a manner previously described. The 
parameters were 80 V, 0.1-0.2 mS, 10-30 mS delay, 16-96 pulses. The 
magnitude of the response varied quantitatively with the number of 
pulses applied. This pet·mitted a quantitative comparison of the effects 
of various blocking agents. 

Field stimulation of the atria in this way caused an initial negative 
followed by a positive inotropic response. The former was blocked by 
3 ,.M atropine and the latter by 30 p}I Sotalol. 
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Eight ventricular strips had to bo discarded because of inadequate 
force development. This may be related to the spiral arrangement of 
the fibres in this preparation. In 15 successful strips (11 rat, 2 guinea-pig 
and 2 rabbit) field stimulation caused a positive inotropic response. In 
only one guinea-pig and one rat strip was a negative inotropic effect 
detectable and in the former Sotalol failed to potentia.to it. In all cases 
atropine potentiated the positive inotropic response 2-4 t imes. In no 
case, where tested, did betaadrcnergio blockade by Sota.lol reveal a. latent 
negative inotropic effect. 

lt is difficult to reconcile these results with the usually accepted hypo
thesis that the inotropic response to simultaneous stimulation of the 
sympathetic adrenergic and the parasympathotic cholinergic nerve fibres 
is tho algebraic sum of the positive inotropic effect of the released noradre
naline acting at the ~-adrenergic receptor and the negative inotropic 
effect of the released acetylcholine acting at a muscarinic receptor on the 
cardiac muscle. 

It is proposed, in ventricular muscle, that some or most post-ganglionic 
pa.rasympathetic cholinergic fibres synapse at the terminals of the adrener
gic nerve fibre. The muscarinic effect of the acetylcholine released at 
tb.is site then causes a presynaptic inhibit ion of the release of noradrena
line from the adrenergic nerve fibre and this presynaptic inhibition is 
blocked by atropine. Other workers have recently shown that acetyl
choline interferes with the release of noradrenaline during stimulation of 
adrenergic nerve fibres to the heart. 

D. 1. O'Donovan, BAgr.Se., MS., PhD. in collaboration with Miss Mary 
1\leDermott 

Physiology Department, University College, Galway 

Evidence for two glutamincue enzymes in rat kidney 
Glutaminase l of rat kidney mitochondria doamidates glutamine to 

glutamic acid and ammonia. The enzyme is activated by phosphate and 
intermediates of the tricarboxylic acid cycle. 

Rat kidney mitochondria prepared by differential centrifugation in a 
sucrose medium were sonicated for 2 minutes. After centrifuging at 
110, OOOg for thirty minutes, pellet and eupernatant fractions were 
obtained. Both fractions, when incubated with glutamine in a Tris 
medium, exhibited glutaminase activity. This activity was greatly 
increased when phosphate was incorporated into the reaction mixture. 

Subsequent experiments indicated that the enzyme activity in the 
absence of phosphate and the greater activity in its presence might result 
from different enzymes. The pH-nativity curve of both the pellet and the 
supernatant fraction showed two optima. at pH 7 and 9. When phosphate 
was present in the reaction mixture, a single pH optimum occurred with 
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both fractions. In each case, it was a broad peak, beginning around pH 
8.0. The activity exhibited at pH values of from 6.6 to 8.0 was similar 
to the activity found at these pH values in the absence of phosphate. 
It appears that rat kidney mitochondria contain along with glutaminase 
I , another glutaminase enzyme whose activity is unaffected by t he 
presence of phosphate. These results indicate that this enzyme has a 
pH optimum at 7 while glutaminase 1, which is activated by phosphate, 
has a pH-optimum at 9.0. 

The substrate concentration-activity curves for the pellet fraction 
and the supernatant fraction support the theory that both fractions may 
contain two enzymes. 

Miss Mary Os$wald, MSc. 

Department of Physiology, University College, Dublm 

Director: PRoF. M. F. MUR~AOJLAN, MD, MSc. 

Investigation of A apecl8 of Ventricular Fibrillation 
Ventricular fibrillation or a rapid tachycardia was induced in isolated, 

pcrfused guinea pig hearts by applying trains of square-wave pulses of 
known current strength at set pulse widths (0.3, 1, 3, 10 msec) and train 
lengths (0.2, 0.4, 0.7, 1.5 sec). Each current strengt.h was tested at a 
range of frequencies (20-50 cfsco) to ensure that at least one of the pulses 
fell within the vulnerable period of the cardiac cycle. The minimal current 
inducing arrhythmia, i.e. the ventricular fibriJJation threshold (VFT), 
and the duration of the arrhythmia were measured. The effects on these 
two parameters of varying the ionic composition of the perfusion fluid 
(Locke's) were investigated. 

When the hearts were perfused with normal Locke's solution, the 
arrhythmias induced were invariably of only a few seconds duration. 
Out of 222 induced arrhythrnias, 10 were longer than 10 seconds and 
none was longer than 60 seconds. 

A low potassium concentration (1.4 ml\1) lowered the VFI' at short 
train lengths (0.2, 0.4 sec) with both long (10 msec) and short (1 msec) 
pulse widths and increased the duration of the arrhythmias at all t rain 
lengths (47 trials). Replacing half the sodium (77 mM) with sucrose did 
not influence the VFT but prolonged the duration of the arrhythmia in 
all trials (24) at both long and short pulse widths. Halving the chloride 
concentration had no effect on either VFT or duration of arrhythmia 
(21 trials). 

Magnesium ions (1 mM) raised the VFT and had no effect on the dura
tion of the arrhythmia at all train lengths at a long pulse width (17 trials). 
No VFT's could be measured at a short pulse width. 
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Doubling the calcium concentration (4.3 mM) had no effect on the 
VFT (65 trials) and prolonged the duration of the arrhythmia in 60% 
of the trials. 

Magnesium (2-5 mM) did not antagonise the effects of high calcium 
on the duration of arrhythmia.s (15 trials}, while manganese ions (0.1-0.5 
mM) did antagonise the calcium effect (18 trials). 

When manganese ions (0.1-0.2 mM) wore combined with half sodium 
(77 mM) - (11 trials), heart failure ensued. The failure wa~ reversed by 
perfusion with normal Locke's. 

H. C. Spratt, BA., rtm. 

Department of Physiology, Trinity College, Dublin 

Director; PRoFESSOR R. E. MoORE, MB., BS., PHD. 

Thermmegulation in the elderly human wit!~ particular reference to peripheral 
blood flow reaponse. 

A group of five elderly men aged 70 to 75 years and a control group of 
three undergraduate men were each studied on five occasions. All subjects 
were regarded as normal, the aged men being ambulant and in good mental 
and physical health. All subjects freely consented to take part in the 
studies. Each of the 40 test sessions lasted from 10.30 h to 14.30 h for 
the subject, 12.00 to 14.00 being the critical recording period. Subjects 
were mildly heat stressed by immersing one hand in water at 42°0 whilst 
in a. climatic room at 31°0 ambient. 

Core temperature (Tc) rose more in the aged than in the young, and the 
onset of sweating was delayed. Finger blood flow was raised as Tc rose 
in both groups, but the maximal flow was greater in the young. The T0 

at which both vasodilation and sweating began to rise was higher in the 
aged. Although the sweating capacity was reduced by age, the aged men 
were still able to stabilize Tc. but at a higher level (approximately 0.3°0 
higher) than in the young. 

PSYCHIATRY 

J. Fcrnandez, MB., BCh., BAO., BSo., DPH., DPJ\f. 

Director: Da. J. CuLLEN, 1\IA., MSo(CANTAB), MB. 

St. Brendan's Hospital, Dublin 

The Application of Contingency Reinforcement Principlea to Modify 
Behaviour in Psychiatric Patients 

In August 1968 a. token economy programme wa~ esta.blished in St. 
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Brendan's Hospital, Dublin, to deal with chronic hospitalized patients 
and with patients showing signs of incipient chronicity. The object was 
to create and maintain a systematic programme that would help establish 
or restore desirable behaviours in these patients, while extinguishing 
undesirable behaviours. The ward environment was strictly controlled 
in an attempt to preclude the operation of variables other than those 
required within the token economy system of management. Emphasis 
was placed on objective definition and quantification of responses and 
reinforcers, and upon programming and recording methods. Standard
ization permitted nursing personnel to administer the entire programme. 

Tokens were used as conditioned reinforcers, to bridge the delay between 
the occurrence of a specified desired response and its reinforcement. 
Reinforcement consisted of the opportunity to engage in activities that 
had a high level of occurrence when freely allowed. 

To date six studies have been conducted in the Token Economy Unit. 
The following is a summary of the findings. 

In all six studies the within subject A-B-A or the extended A-B-A-B 
design was used. In the first two studies the effect of contingent token 
reinforcement on behavioural performance was studied. It was noted 
that the behavioural improvement shown by subjects coincided with 
the introduction of contingent token reinforcement and there was no 
reversal to base rate when the contingencies were removed. 

In the latter four studies the effects of other variables i.e. non-contingent 
reinforcement, instructions and peer group pressure on behavioural 
performance were studied. The results obtained suggest that: (l) Non
contingent reinforcement was not as effective as contingent reinforcement 
in modifying behaviour, (2) Instructions together with contingent re
inforcement were far more effective than contingent reinforcement used 
on its own, (3) The use of peer group pressure together with instructions 
and contingent reinforcement was the most effective method of modifying 
behaviour, and (4) The use of a. sequential delayed reinforcement schedule 
without the concurrent introduction of any other variables, was found 
to maintain stable responsiveness in subjects while token reinforcement 
was being faded out. In addition the effects of response substitution and 
response generalization were also studied. The results obtained have been 
the subject of a number of publications. 

SOCIAL MEDICINE 

Victoria McCall Coffey, MA., PhD., DPH., LRCP & SI . 

Department of Social Medicine, Trinity College, Dublin 

Direa,or W. J. E. Jessop, BA., MSc., MD., DPH. 

OongenUal Ab7WrmalitiM 
During 1972 records of 28,627 deliveries from 11 Irish counties were 
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recorded. These showed that the incidence of major congenital abnor
malities was 7.45 per 1,000 births, the lowest rate recorded since 1953-54 
when the figure was 12.4/1,000. Neural tube defects were present to a 
rate of 5.0/1,000 and once more Anencephaly was the predominant 
defect recorded. An interesting point that has emerged is that Dublin 
is the county in which Anencephaly is most common oven though such 
defects are now recordcd under the county of domicile rather than in 
the county of delivery; in Cork where records for the six months period 
of 1 July to 21 December, 1972 are available the incidence of this defect 
was only 1/1,000 and the overall incidence rate for the 11 counties was 
1/1,000. It will be of great interest to see if this rate continues as some 
local cause i.e. soft water must then be considered. Kerry had the highest 
incidence of Rare Lip and Cleft Palate (0.5/1,000). Although tho number 
of cases recorded was small (4) nevertheless records show that the incidence 
of Hare Lip/Cleft Palate is decreasing whilst that of Cleft Palate alone is 
remaining static. Down's Syndrome, which in 1971 was 0.5/1,000 deliveries, 
has risen in 1972 to 0.6/1,000, a. rise worthy of observation. 

During the year the Department of Health & Social Security, Oxford 
University, expressed interest in foUo\ving up the offspring of the women 
who contracted ante-natal Influenza during the pandemic of 1957. Since 
we were the first research group to record the teratogcnic affect of this 
virus they were anxious that we should participatc in finding out if thcre 
was any relationship between ante-natal Influenza and the subsequent 
occurrence of malignancy in the child. We have started to follow up these 
cases but it involves a great deal of clerical time and further clerical 
assistance may be necessary. 

The research work into the study of Inborn Errors of Metabolism 
continues satisfactorily. During 1972 a total of 2,601 cases wore investi
gated, the incidence of biochemical defects found being 14.0/1,000 cases 
examined. During 1972 we carried out investigations for 26 Hospitals or 
Institutions throughout the country and I feel that one of the most 
interesting findings was that Gargoylism is far more prevalcnt in Southern 
Ireland than in Northern Ireland; whether this is due to the different 
methods of carrying out the tests for mucopolysa.ccharides or not is a 
matter for discussion. A joint paper has been published in the Journal 
of Mental Deficiency but reprints are not yct available. 
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