
Medical Research Council of Ireland annual
report for the year ended 31st March 1985

Item Type Report

Authors Medical Research Council of Ireland

Publisher Medical Research Council of Ireland

Download date 25/05/2023 15:10:44

Link to Item http://hdl.handle.net/10147/240953

Find this and similar works at - http://www.lenus.ie/hse

http://hdl.handle.net/10147/240953


THE MEDICAL RESEARCH COUNCIL 
OF IRELAND 

Annual Report 
For the year ended 31st December 1985 

Obtainable from The Medical Research Council of Ireland, 
9 Clyde Road, Dublin 4 



THE MEDICAL RESEARCH COUNCIL 
OF IRELAND 

Annual Report 
For the year ended 31st December 1985 

Obtainable from The Medical Research Council of Ireland, 
9 Clyde Road, Dublin 4 



THE MEDICAL RESEARCH COuNCIL OF IRELAJ"'"D 

PROFESSOR D. K . O'DmiOVAK, MD., PhD., FRCP., Chairman. 
Nominated by the Minister for Health. 

PROFESSOR T. B. CoV::-miAN, MD., FRCP., FRCP1., Honorary Treasurer. 
Nominated by University College, Dublin. 

PRoFESSOR R. J. DALY, MA., MD., MRCPsych., DPM., MRCP. 
Nominated by University College, Cork. 

PRoFESSOR M. X. FITZGERALD, MB., MRCP., FRCPI. 
Nominated by the Royal Academy of Medicine in Ireland. 

PROFESSOR C. F. McCARTHY, MD., FRCP., FRCPI. 
Nominated by University College, Galway. 

PROFESSOR K. O'MALLEY, MD., PhD., FRCPI., FRCP(Ed)., 
Honorary Secretary. 
Nominated by the Royal College of Surgeons in Ireland. 

PROFESSOR D. O'SULLIVAN, MD., FRCP., FRCPI., Honorary Treasurer. 
Nominated by the National University of Ireland. 

PROFESSOR J. ScoTT, MA., PhD., SeD. 
Nominated by University of Dublin. 

DR. G. H. TOMKJN, MD., FRCP., FRCP!., FACP. 
Nominated by the Royal College of Physicians of Ireland. 

Secretary : 
LT. COJv!DR. E. J. FURNISS 

Offices: 
9 Clyde Road, Ballsbridge, Dublin 4 

2 



SPECIAL COMMITTEES OF THE COUNCIL 

CANCER 
Professor K. O'Malley, Chairman 
Dr. P. Daly 
Dr. P. P. A. Dervan 
Professor C. T. Doyle 
Dr. E. L. Egan 
Professor H. F. Given 
Dr. D. McConnell 
Dr. H. McLaughlin 
Dr. M. Moriarty 
Professor N. O'Higgins 
Dr. H. Smyth 
Dr. M. L. Conalty, Secretary 

CARDIOVASCULAR DISEASES 
Professor T. B. Counihan, Chairman 
Professor G. Bourke 
Professor J. Feely 
Dr. W. Fennell 
Mr. W. P. Hederman 
Mr. V. P. Lynch 
Dr. E. T. O'Brien 
Dr. M. J. Walsh 
Dr. J. Horgan, Secretary 

GASTROENTEROLOGY 
Dr. G. H. Tomkin, Chairman 
Dr. N. Keeling 
Dr. J. Lennon 
Professor B. McNicholl 
Mr. J. J. Murphy 
Dr. D. O'Donoghue 
Professor J. Sheehan 
Dr. M. Whelton 
Dr. D. Headon, Secretary 

HAEMATOLOGY 
Professor C. F. McCarthy, Chairman 
Dr. V. Barry 
Dr. P. Cotter 
Dr. E. Lawlor 
Dr. S. R. McCann 
Dr. L. G. O'Connell 
Professor J. Scott 
Dr. I. Temperley 
Dr. T. G. Brien, Secretary 

3 



MEJ-;TAL HEALTH AND NEUROLOGY 
Professor R. J. Daly, Chairman 
Dr. A. G. Carron 
Dr. J. Dinn 
Professor T. Fahy 
Professor B. E. Leonard 
Dr. S. D. McGrath 
Dr. H. Staunton 
Dr. J. L. Waddington 
Professor M. Webb 
Dr. J. J. Cullen, Secretary 

METABOLISM AND ENDOCRINOLOGY 
Professor D. J. O'Sullivan, Chairman 
Dr. J. Finucane 
Professor J. J. A. Heffron 
Dr. T. J. McKenna 
Professor J. V. McLoughlin 
Dr. J. O'Donnell 
Dr. R. G. O'Regan 
Professor K. F. Tipton 
Dr. H. Walsh 
Dr. M~ P. Ryan, Secretary 

MICROBIOLOGY, IMMUNOLOGY AND PATHOLOGY 
Professor J. M. Scott, Chairman 
Professor J. P. Arbuthnott 
Dr. B. Bresnihan 
Dr. M. Clynes 
Dr. J. K. Collins 
Professor S. Doonan 
Professor L. K. Dunican 
Professor J . F. Greally 
Professor D. O'B. Hourihane 
Professor C. T. Keane 
Dr. M. P. G. Little, Secretary 

PREGNA}<CY AND CoNGENITAL DEFORMITIES 
Professor M. X. Fitzgerald, Chairman 
Dr. R. Carroll 
Professor R. F. Harrison 
Professor D. M. Jenkins 
Dr. P. Kelehan 
Dr. D. Lillis 
Dr. S. McManus 
Dr. T. G. Matthews 
Dr. N. O'Bricn 
Dr. C. Carron, Secretary 

4 



RESPIRATORY DISEASES 
Professor M. X. Fitzgerald, Chairman 
Dr. C. P. Bredin 
Dr. L. J. Clancy 
Dr. P. Finnegan 
Dr. S. O'Neill 
Dr. T. H. Peirce 
Professor J. Prichard 
Mr. A. Wood 
Dr. W. D. Linehan, Secretary 

BIOLOGICAL PROCEDURES 
Professor D. J. O'Sullivan, Chairman 
Professor J. P. Arbuthnott 
Dr. M. Clynes 
Professor J. P. Fraher 
Professor W. J. Hall 
Professor B. E. Leonard 
Dr. R. G. O'Regan 
Dr. M. Pugh 
Mr. P . A. Rogers 
Dr. B. A. Sheahan 
Dr. N. Tierney 
Dr. J. L. Waddington 
Mr. P. Wilson 
Dr. M. L. Conalty, Secretary 

MRCI SCIENCE DEGREE SCHOLARSHIPS 
Dr. G. H. Tomk.in, Chairman 
Professor N. Clarke U.C.D. 
Professor J. Fraher U.C.C. 
Professor M. J. T. Fitzgerald U .C.G. 
Professor K. F. Tipton T.C.D. 
Dr. P. B. Collins R.C.S.I. 

5 



ACKNOWLEDGMENTS 

The Council acknowledges with thanks the generous financial support 
afforded by the following : 

IRISH TOBACCO MANUFACTURERS' .ADVISORY COMMITTEE 

GLAXO GROUP RESEARCH LTD. 

6 



FOREWORD 

The year under review started with the Council being invited to meet 
the Minister for Health, Mr. Barry Desmond, in early January. He 
proposed the merger of the Medico Social Research Board and the 
Medical Research Council with some elements of the MSRB functions 
being ta.l<en over by the Department of Health. He stated that he did 
not wish to force the issue on the two bodies, and if an agreement could 
not be reached the matter would not be proceeded with. Subsequently 
there were a number of communications between the Department of 
Health and the two bodies, and various strategies were discussed. The 
Council agreed that it was reasonable to have a unified approach to 
medical research in Ireland, but was adamant that the traditional in~ 
dependence of the Council should not be threatened. Specifically, when 
the Council was set up the medical schools and academic bodies were 
asked to nominate members of the Council and this approach reflected 
the principle of academic expression in medical research. 

As the year has evolved and approached its end it appears that the 
Minister and his Department intend using a more assertive approach than 
was initially promised, and that a merger of the Board and Council will 
be forced. 

Professor D. K. O'Donovan was re-appointed Chairman, and Professor 
Ciaran MacCarthywasnominated by University College, Galway toreplac.e 
Professor Lavelle who retired from the Council. Professor R. Daly was 
renominated by University College, Cork. 

Three of the first group of units set up by the Council concluded at 
the end of the year. These are the Coeliac Disease Unit in University 
College, Galway under the direction of Professor Ciaran McCarthy, the 
Hypertension Unit, in University College, Cork directed by Professor 
Barry Ferriss and Professor Denis O'Sullivan and the unit working on 
Alcohol in Trinity College under the direction of Professor Donald Weir. 
Three units have been selected to replace them - Rheumatoid Arthritis 
in St. Vincent's Hospital and St. James's Hospital under the . direction 
of Dr. Barry Bresnihan; Affective Disorders sited in University College, 
Galway and Trinity College, D ublin under the direction of Professor 
B. Leonard, Professor K. Tipton and Professor M. Webb; Female 
Fertility in University College, Galway under the direction of Professor 
P. Fottrell. A fourth unit, Excessive Menstrual Bleeding, under the 
direction of Professor J. Bonnar and Dr. J. Sheppard was approved, but 
due to financial constraints cannot be funded in 1986. 

The Council set up a Post-doctoral Fellowship Scheme in 1982, the 
aim of the programme being to afford a United States scientist the 
opportunity to carry out research in Ireland. The first award was made 
to Dr. J. K. Nugent from Boston. He is studying maternal child relation~ 
ships in the National Maternity Hospital, Holles Street. 

The Minister for Health informed the Council of proposed legislation 
on clinical trials. The view of the Council is that while there is a perceived 
need for legislation in the area, laws enacted should not be unnecessarily 
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restrictive. If they are, medical research will suffer and an already difficult · 
situation will become worse. The Council communicated its views to 
the Minister. 

CGC 
The CGC, formerly CRM, is responsible for EEC development in medical 
and health research. 

A committee, chaired by Lord Hunter, evaluated the committee's 
second and third medical and public health research programmes (I 980-
1986). In the meantime the CGC is structuring its fourth programme to 
run from 1987. 

At one point during the year it appeared that considerable funding 
would be made available through the CGC for AIDS research, but in 
the event this did not materialise. As usual the four committees 
(COMACS) that report to the CGC concentrated their main funding on 
efforts to co-ordinate and foster research in the community by setting 
up meetings and workshops. Some of these concerted action programmes 
such as that on ageing - the EURAGE programme - appeared to be 
very successful while others did not blossom, often because of delays in 
funding and other bureaucratic problems. Notwithstanding, our presence 
at CGC is important, as opportunities do arise from time to time and by 
being present at the centre of things it is possible to advise on policy as 
well as to inform Irish investigators of the opportunities available in 
Europe for collaborative research. 

EUROPEAN SCIENCE FOUNDATION 
The annual meeting of the Assembly of the European Science Foundation 
(ESF) was held in Strasbourg on 19-20 November 1985. The Medical 
Research Council of Ireland was represented by the Chairman, Professor 
D. K. O'Donovan. 

The ESF consists of representatives from 18 member countries as well 
as observers from other countries and international bodies e.g. NSF, 
Washington, the OECD, Council of Europe. The annual special lecture 
was given by Professor K. Hsu, Zurich, on the Geological History of the 
Mediterranean Sea. 

The business of the Assembly is largely devoted to collating, reviewing 
and endorsing the work of the various Standing Committees such as the 
European Medical Research Councils. 

The main new development was the discussion about the concept of 
Networks, their selection, administration and supervision. Networks 
essentially mean the development of better lines of communication (links) 
between centres of research (modes) interested in some particular topic. 
This should lead to co-operative research and help to avoid unnecessary 
duplication. The initiative for this came from the Council of Europe and 
the 1984 meeting of Ministers with responsibility for research. Already 
some selected networks have been authorised by the Executive Council 
of the ESF. They include neurosciences and gerontology. 
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The ESF statement on Data Protection has been the subject of discussion 
for some years. It again appeared on the agenda and some further amend
ments were proposed and accepted. It is hoped that this final revised 
statement will be published in 1986 and will be a helpful guide to legislators 
in countries which have not already enacted laws for Data Protection. 
There were other topics of interest but these are referred to below in the 
section devoted to the meetings of the Medical Research Councils of 
Europe. 

Professor Dervilla Donnelly (University College, Dublin and the NBST 
representative on the ESF) was elected Chairman for the next five year 
period on the European Science Research Councils (ESRC). This is one 
of the most important Committees in the ESF and hence the appointment 
is a prestigious one and a deserved honour for her. 

EUROPEAN MEDICAL RESEARCH COUNCILS (EMRC) 

The EMRC is an Association of publicly funded research councils pro
moting medical and biomedical research. It is a Standing Committee of 
the European Science Foundation and conducts its work, in turn, through 
sub-committees. 

Advisory Sub-Group on Toxicology (AST) 
This Committee has been responsible for a number of publications 
including a study of "Extrapolation of the Evidence on Teratogenicity 
of Chemicals between Humans and Experimental Animals" and "The 
Toxic Oil Syndrome in Spain". With regard to the latter, no conclusions 
have yet been reached as to the cause of the intoxication, but since the 
WHO is actively involved, the AST has decided to refrain from further 
activities. 

Reports on "Haemoperfusion" and "Covalent Binding to Haemoglobin" 
have been submitted for publication. 

A one day symposium is planned for the Autumn of 1986 to be held 
in Graz on "Cell Specific Neurotoxicity" . The AST is also interesting 
itself in the topic of cheaper and faster drug toxicity testing. 

A Programme of ESF Research Fellowships in Toxicology has been 
established over the past decade as an ESP Additional Activity. 

Advisory Sub-Group on Human Reproduction 
A discussion of the effects of in vitro fertilisation and embryo transfer 
research was held resulting in a publication in the Lancet (19 November 
1983). Naturally, different policies are recommended for different countries. 

Study Group on Mental Illness Research 
This group has held several workshops during the past five years. The 
proceedings of these workshops have been published by Cambridge 
University Press. 

In August 1985 a workshop was held in Cork on "The Prediction of 
Course and Outcome in Depressive lilness: Needed Areas for Research". 
Thirty six leading research workers in this field from Europe and the 
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United States discussed biological aspects, the relationship between 
physical ill-health, age and depressive illness, and response to treatment. 

A future workshop is planned to be held in Sweden in early 1987 on 
"The Interaction between Mental and Physical Illness and Treatment". 

Planning Committee on Technology Assessment 
This Committee held a meeting under the auspices of the EMRC, NIH, 
WHO in Copenhagen in May 1985 on "Methodologies in Technology 
Assessment''. 

This Committee has also concerned itself with guidelines on experimental 
animals in biomedical research. The document recently published by 
CIOMS contains EMRC amendments and has been generally well 
received. 

SUMMER STUDENT GRANTS 

Sixty eight applications for these grants were received. This number is 
slightly less than last year when seventy four applications were received. 
Thirty grants were awarded and the Council decided that the allocation 
for student grants would be increased in 1986. Twelve grants were 
awarded to University College, Dublin, seven to Trinity College, Dublin, 
six to the Royal College of Surgeons, four to University College, Galway, 
and one to University College, Cork. The quality of the research carried 
out during these grants is attested to by the large proportion t.~at are 
eventually published either in part or in total. This year most of the 
students provided detailed reports and all of the directors provided reports. 

GRA YES LECTURE 

The 25th Graves Lecture, sponsored jointly by the Medical Research 
Council of Ireland and the Royal Acade!ny of Medicine in Ireland, was 
given by Dr. William M. Hutchinson, MB., MRCP. His subject was 
"Clinical and Immunopathological Aspects of Multiple Sclerosis". 

MRCI SCIENCE DEGREE SCHOLARSHIPS 

This scholarship scheme, which enables medica! students to study for an 
Honours Science Degree during an intercalated year and is funded jointly 
by the Council and the Irish Universities, attracted 9 applications for the 
year 1985/86. Five scholarships were awarded but two of the successful 
applicants subsequently decided not to avail of the opportunity. The 
following accepted the award: 

Therese Boyle, Department of Physiology, Trinity College, Dublin. 
David Mitchell, Department of Microbiology, Trinity College, Dublin 
James L. G. Lordan, Department of Physiology, University College, 

Cork. 
All three scholarship holders for the year 1984/85 obtained their degrees 
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with 1st Class Honours and the following publication arose from one 
of these: 

O'Callaghan, P. A. and Sheehan, J. D. Vasopressin and baroreflex 
sensitivity in man. J. of Physiol. 371, 89p, 1985. 

NIH INTERNATIONAL RESEARCH FELLOWSHIPS 

Four nominations were submitted for the John E. Fogarty International 
Research FclJowships for the year 1986/87. Three applicants were con
sidered worthy of support but, because of shortage of funds, only two 
awards were made, as follows: 

Dr. John F. Kenny, under Dr. Martin St. John Sutton, Brigham 
and Women's Hospital, Boston, Massachusetts. 

Dr. Therese Loughlin, under Dr. Lynn Loreaux, National Institutes 
of Health, Bethesda, Maryland. 

CANCER COMMITTEE 

In the year under review 13 funded projects fell tinder the heading of 
Cancer Research. As in previous years the approaches used were quite 
diverse and in broad terms can be classified as clinical or partly clinical 
in 5 cases, molecular biology .in 2 and the remaining 6 projects rely on a 
biochemical approach for the most part. 

Dr. Bonar in St. James's Hospital reports on her studies of endocrine 
cells in gastric cancer and concludes that these cells are far more common 
in cases of gastric cancer than was previously realised (26 %) but that 
the presence of such cells does not confer a better prognosis. Dr. C. 
Barry Walsh from the same laboratory studied enteric differentiation in 
mucinous ovarian tumours and in half the cases various hormones such 
as serotonin, gastr.in, somatostatin and secretin were found. These appear 
to be associated with benign tumours. 

Dr. Boggust continues his studies on the role of polyamines as regulators 
of growth in tumours. 

Dr. T. G. Cotter in Maynooth has extended his studies on monoclonal 
antibody directed cytotoxic therapy, using antibodies in the human 
leukaemia cell lines HL60 and determining suitability of this antibody as 
a potential drug targeting agent. 

Dr. Clynes of the NIHE in Dublin is investigating optimisation of 
conditions for anchorage-independent growth of human tumour cells 
in vitro as a possible system for selective growth of primary human 
tumour cells. 

Dr. Duffy, St. Vincent's Hospital, Dublin continues his studies on 
cathepsin B in breast cancer. The cathepsin found in breast tissues differs 
from that found physiologically and it may be that it has a role in cancer 
invasion and metastasis. 

Dr. Moriarty reports on his studies on skin cancer. This includes both 
an epidemiological approach and a chemo-preventative trial using retinoids 
in those patients at high risk of developing further skin carcinoma. 
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Professor David Powell in the Mater Hospital reports on reproductive 
function in cancer patients. This is an important problem as the incidence 
of dysfunction during the following cancer treatment is high. As much as 
two thirds of men have marked reduction in fertility and a further 20% 
a lesser degree of reduced fertility. 

Dr. Petr Skrabanek continues his studies of Substance P biosynthesis 
in human cancer tissue. He has been able to isolate the substance from 
carcinomic tissue and to detect very high plasma levels in three of four 
patients wiL1. carcinoid tumours. 

Dr. Honor Smyth in the Biochemistry Department, UCD continues 
her studies on membrane glycoprotein alterations in malignant cells. 

Dr. Tuffery, Department of Physiology, TCD reports on his studies 
of rapid mitotic responses using agents such as vincristine and isoproterenol 
to disturb the systems he is examining. His second study is on oesophageal 
carcinogenesis. Here the objective is to establish a time course of the 
proliferative and morphological changes in oesophageal epithelium during 
carcinogenesis using both clinical material and by studying an animal 
model of oesophageal carcinogenesis. 

Dr. S. Thompson of the Department of Genetics, Trinity College, 
Dublin reports on her studies of the identification of molecular variations 
of FUDR with high antitumour potential. 

CARDIOVASCULAR DISEASES COMMITTEE 

There were ten research projects supported by the Council in 1985 from 
those recommended by the Cardiovascular Diseases Committee. Dr. J. R. 
Docherty and Miss Lisa Hy!and continued their studies on the effects of 
ageing upon the autonomic nervous system and confirmed that alpha-2 
but not alpha-1 adrenoceptors became impaired with age. They have 
begun to unravel the complex effects of 5-hydroxytryptamine in the 
cardiovascular system and have evidence that it involves at least two 
receptor subtypes. Dr. J. T. Ennis and his eo-workers at the Mater H ospital 
reported further on the applications of platelet scintigraphy in 160 
patients. Acute thrombotic lesions were readily detected, but athero
matous plaques were not. Antiplatelet drugs were seen to reduce platelet 
uptake and it is suggested that the technique might be effectively used in 
the assessment of new antiplatelet drugs. Platelet survival studies sorted 
out cases of thrombocytopaenia, distinguishing those due to splenic 
destruction from those due to immune mechanisms. Drs. M. J. Gibney 
and M. J. Walsh also studied platelets and in 30 patients found no 
significant differences in the sensitivities to collagen of the platelets of 
patients with or without coronary atherosclerosis. This is a contrast to 
findings in patients \'v'ith Type lib hypercholesterolaemia. They are 
proceeding to the second phase of their project and have developed a 
method of lipoprotein fractionation that suits their purpose to study 
LDL receptors in Coronary Heart Disease. Dr. I. M. Graham and 
colleagues in Dublin and Belgium increased the scope of their assessment 
of a computerised electrocardiography and identified its diagnostic value 
and some limitations. Their work is in contribution to the EEC project 
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for prov1S1on of Common Standards for Computerised Electro
cardiography. Dr. D. R. Headon and colleagues at University College, 
Galway, in a further study of lipoprotein metabolism, found that the 
gluten-free dietary therapy of a coeliac population led to an increase in 
serum cholesterol and in the ratio LDL to HDL fractions. They also 
studied the effect on serum cholesterol of the addition of n-tetradecanoate 
to the diet and found a temporary increase in serum cholesterol and the 
HDL 2 fraction. Dr. J. J . A. Heffron and Miss N. O'Connor took their 
work on the place of cellular sodium in essential hypertension a stage 
further, by examining the calcium transporting functions of the plasma 
membrane and sarcoplasmic reticulum vesicles of smooth muscle cells. 
Microsomal fractions were prepared and four bands were resolved. The 
accumulation and subsequent leakage of calcium ions were measured in 
each fraction and differences were noted. They are now in a position to 
proceed to the identification of the calcium release pathways in the 
fractions. Dr. A. K. Keenan and Miss R. Murray employed the newly 
synthesised non-ionic detergent, lauroyl sucrose, successfully in the 
solubilisation of erythrocyte p-adrenoceotor-linked adenylate cyclase 
system, and studied interactions between the receptor and a number of 
agents including ~-blockers. The soluble components were also successfully 
reassembled into an artificial membrane environment. Dr. M. Ohman's 
work also involved the use of platelets and their adrenoceptors. These 
arc being measured in patients with acute myocardial infarction and will 
also be assessed in a canine model. Professor R. G. O'Regan has shown 
that morphological deterioration takes place in the carotid body when 
cell-free perfusion is employed and he sounds a cautionary note about 
drawing conclusions from experiments on peripheral chemoreception 
when this type of preparation is used. Dr. D. A. Shanik and Dr. N. P. 
Colgan had added more cases to their material for the study of the natural 
history of asymptomatic carotid stenosis, and conclude again that 
prophylactic endarterectomy is not indicated in the condition. 

GASTROENTEROLOGY COMMITTEE 

During the past year Reports from six grant holders have been received 
by the Gastroenterology Committee. 

Dr. Corrigan, in collaboration with Mr. Ring, continued the work in 
the evaluation of potential cholelitholytic agents. They collected 24 
non-selected patients with common bile duct stones, and examined the 
major constituents. They have found that stones of Irish origin have a 
higher overall cholesterol content and a lower percentage of calcium 
bilirubinate as compared to studies carried out in Germany. They then 
went on to determine the estimated solubilities of major gallstone con
stituents in prospective gallstone dissolving agents. From solubility 
studies using pure stone components a number of potential eo-solvents 
were identified and preliminary toxicity studies indicate that they have 
relatively low acute toxicity. 

Professor John Feely in conjunction with Therese O'Reilly examined 
the pharmacological control of liver blood flow and portal pressure in 
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patients with chronic liver disease. They have continued to evaluate the 
methods of determining liver blood flow and the effect of drug therapy 
on portal hypertension. They have demonstrated that in 8 patients, 
nifedipine had no significant effect on the liver blood flow whereas 
propranolol and glyceryl trinitrate produced significant reductions in 
liver blood flow, portal venous pressure and systemic blood pressure. 
These studies are designed to find drugs that will selectively reduce 
intestinal blood pressure without adversely affecting the rest of the 
body's vascular system. 

Mr. Parnell Keeling is investigating submucous injection of Tefion as 
an endoscopic treatment for gastro-oesophageal reflux following the 
successful use of this substance in ureteric reflux in children. So far 9 
mongrel dogs have been examined following a Wendel oesophago
gastroplasty and a small hiatus hernia created through a left thoracotomy. 

Dr. Lombard is investigating primary biliary cirrhosis and sicca 
syndrome looking for a common immunological mechanism. Liver and 
gingival biopsy specimens from 15 patients with primary biliary cirrhosis 
have been examined for the e;.,.'"})ression of HLA-DR antigen and inflam
matory infiltrate. Results were compared with 44 liver biopsy and 5 
gingival biopsy specimens from non-primary biliary cirrhosis patients. 
The study confirn:;.s previous findings of aberrant DR antigen expression 
on bile duct epithelium in primary biliary cirrhosis and showed that the 
aberrant expression of this antigen was also present in salivary gland 
tissue as detected by the gingival biopsies. 

Dr. Mooney, in collaboration with Hannah O'Sullivan, has examined 
K +_H+-ATPase - a histamine receptor in human oxyntic cells. They 
have been successful in separating pure oxyntic cells from human stomach. 
Further, they have successfully separated protein particles from within 
the oxyntic cells and will now use these particles to study the association 
of acid secreting systems in the human stomach with drugs used to 
combat peptic ulcer. 

Dr. Tom.kin in conjunction with Dr. Rosaleen Devery continued the 
investigations into the controlling factors in bile synthesis in the liver. 
They have studied the effects of insulin and insulin in combination with 
catecholamines on the activities of HMG CoA reductase and ACAT in 
isolated rat hepatocytes. They conclude that the activities of HMG CoA 
reductase and ACAT are regulated independently by insulin. It appears 
that the nervous system has a direct effect on the liver by stimulating it to 
produce cholesterol. Thus, in the diabetic L1.e possibility is that the risk 
of accelerated atherosclerosis may be increased once abnormalities of 
the nervous system occur. 

HAEMATOLOGY COMMITTEE 

Dr. Lawlor continued the study on cellular differentiation and lineage 
fidelity in 1eukaemias and lymph,omas. This study involves looking for 
abnormal antigen expression using monoclonal antibodies. To date 
abnormal antigen expression in acute myeloid leukaemia appears to 
be rare. 
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Drs. Whelan, Feighery and colleagues studied lymphocyte abnormalities 
in chronic lymphatic leukaemia, which is the commonest type of leukaemia 
seen in the Western countries. T and B cells lymphocyte abnormalities 
are being studied. 

Dr. Young and Ms. Vasquez reported on their study on the effect of 
therapeutic agents on neutrophil function in psoriasis. Etretinate had an 
inhibitory effect on the production of superoxide radicals generated during 
the respiratory bursts of neutrophils which accompanies phagocytosis. 

MENTAL HEALTH AND NEUROLOGY COMMITTEE 

Nine projects were supported by the Council during 1985. 
R. Anwyl with D. Mulkeen and W. Lee have been investigating the 

neurophysiological aspects of Potentiation of excitatory synaptic trans
mission in the Rat Hippocampus. The effects of various substances have 
been recorded in an effort to elucidate mechanisms of pdst-tetanic 
potentiation. 

J. Butler and B. Leonard have investigated changes in neurotransmitter 
markers in puerperai and endogenous depression. Effects on biochemical 
markers and hormone levels have been studied in a small group and 
compared to psychiatric recovery. Preliminary results show that 3H-5HT 
uptake rate and aggregation responses are decreased and the 5HT 2 

receptor density increased relative to controls, returning to control values 
following effective treatment. 

D . Coakley, J. Malone and M. Hutchinson have studied Ocular 
Microtremor as an index of Brain Stem Function. So far they have collected 
baseline norms and have found initially encouraging results in one case. 

B. Leonard has continued to study behavioural and neurochemical 
aspects of the olfactory bulbectomized rat model of depression. It appears 
that the animal model can be used to evaluate antidepressant activity if 
specific behaviours are studied. This has theoretical implications for 
depressed patients. 

G. O'Cuinn and B. O'Connor have investigated specific and non· specific 
peptide hydrolases at synaptosomal junctions of guinea-pig brain. They 
have shown that conditions most favourable to the occurrence of His-Pro 
diketopiperazine exist in the soluble fraction of hypothalamus and of 
brain stem while production of His-Pro diketopiperazine at synaptosomal 
membranes was most favoured in the brain stem. 

0 . PhHlips and D. Williams have been characterising high-affinity 
tricyclic antidepressant binding sites in brain and platelets and their role 
in depression. They have studied allosteric interactions of 5-HT and 
antidepressants with human platelet 5-HT carrier and antidepressant 
interactions with the human platelet plasma membrane 5-HT carrier. 

C. Regan and N. Moran have been using human rat somatic cell hybrids 
as models for differentiated neuronal function. They have used procedures 
to separate neuronal and glial perikarya from adult rat cortical tissue and 
have established the cell fusion techniques required for the formation of 
somatic cell hybrids, particularly fusing unfractionated cells derived from 
rat cerebella. These hybrids are being screened for defined receptor systems. 
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D. C. Williams and A. Gorman have been characterising benzodiazepine 
binding sites on brain cells in culture and their possible role in inhibition 
of cell proliferation. 

J. Waddington and K. O'Boyle have continued their studies of orofacial 
dyskinesia and dopaminergic function during long-term neuroleptic 
treatment in aged animals, and their relationship to clinical tardive 
dyskinesia. They have administered various neuroleptics to colonies of 
young and aged rats and measured striatal D-23 dopamine receptors. They 
have found no clear relationship between blockade of dopamine receptors 
and emergence of orofacial dyskinesia. They suspect that the role of 
dopaminergic hypersensitivity in mediating the clinical syndrome of 
tardive dyskinesia may have been over-emphasised. 

METABOLISM AND ENDOCRINOLOGY COMMITTEE 

Fifteen projects, which had been recommended by the Committee, were 
supported by the Council in 1985. 

Dr. Andrews continues his study as to whether thin people can "burn
off" some of their dietary energy rather than having to store it as fat. 
If this can be shown, then possibly the fat person may have a defective 
mechanism. Dr. Donlon is seeking an increased understanding of the 
enzyme phenylalanine hydroxylase. A genetic deficiency of this enzyme 
in humans results in phenylketonuria - a disorder which has a relatively 
high incidence in Ireland . He feels that a complete understanding of the 
regulation of this enzyme and phenylalanine metabolism is relevant to 
both phenylketonuria and diabetes. 

Dr. Gosling is concerned with gaining an understanding of what 
determines the biological activities of the protein hormones which control 
reproduction (gonadotrophins) and thereby helping to indicate what 
kinds of derivatives of such hormones may be useful for the treatment of 
man or animals. Dr. Harvey continues his study of pH regulation in 
epithelia, with an examination of the role of the chloride-bicarbonate 
exchange transport on alkalinization of the blood. Dr. Hallinan and Ms. 
Daly, in their investigation of the clinical significance of multiple molecular 
forms of plasma proteins, have discovered a new inherited abnormality 
of the blood clotting regulatory protein antithrombin 3. They are, in 
addition studying another protein which may be important in certain 
lung diseases. 

Dr. Hooper, in an experimental study of muscle injuries and the 
efficacy of therapeutic methods used in their management, concludes that 
continued ice therapy, as advocated by some workers, has no role to 
play in the treatment of muscle injuries in man. Dr. McKenna continues 
his work on aldosterone production, and has shown that an accurate 
measurement of the urinary output of aldosterone and its acid labile 
metabolites requires acid hydrolysis. Dr. Mantle, in investigating the 
phosphatidylinositol cycle and inositol metabolism, has shown that 
inositol-1,4,5-tris-phosphate (IP) is ultimately probably degraded and not 
resynthesised as has previously been supposed. 

Dr. Martin's studies on the regulation of prolactin gene expression in 
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GHa cells by estrogen and glucocorticoids have extended his investigations 
to the effects of these hormones on prolactin gene transcription, using 
DNA transfection techniques. Professor O'Donovan, in his efforts to 
quantify the uptake and release of the major nitrogenous compounds by 
the main organs of the body, found that carbon tetrachloride dissipated 
the renal A-V difference for ammonia seen in control animals. 

Dr. Ryan and his colleagues, in the course of their studies on the 
nephrotoxicity of anticancer and antibacterial drugs, are making progress 
on elucidating mechanisms and providing means of ameliorating drug
induced nephrotoxicity. Dr. Smyth continued his work on the female 
predominance of goitre, and has shown that female sex hormones may 
influence thyroid responsiveness to hormone production or growth 
stimuli. Professor Tipton and his colleagues, in their studies on the two 
forms of monoamine oxidase, with particular reference to their significance 
in different types of depression and in other psychiatric illnesses, suggest 
that intestinal monoamine oxidase acts as a first line of defence against 
the effects of ingested amines, and that the development of compounds 
that inhibit intestinal amine transport may provide a way of maintaining 
the adverse interactions between monoamine oxidase-A inhibitors and 
dietary tyramine. 

MICROBIOLOGY, IMMUNOLOGY 
AND PATHOLOGY COMMITTEE 

A total of 21 projects were funded by the Council on the recommendation 
of this Committee. As in the last few years a number of these projects 
are based on using the new technology that has emerged as a result of 
advances in the field of genetic engineering. Dr. Humphries in TCD is 
analysing the structure of parts of the human gene at the molecular level, 
while Dr. Gannon in UCG is doing similar work on the repeat sequences 
found in the human gene for which a function remains to be identified. 
Dr. Gannon in a different project hopes to perfect a method which allows 
the new technology to be applied to give high level products which are 
expressed in only trace amounts normally, by a novel method of enriching 
their appearance. Genetic engineering techniques are also being used by 
Dr. Headon in UCG to clone the fatty acid binding protein from human 
liver thus leading to its experimental formation on a large scale. Dr. 
Doonan in UCC is attempting to clone a different genetic component of 
human liver, that which codes for the enzyme carbonyl phosphate 
synthetase. Dr. Stevens in UCG continues her studies on genetic analysis 
of bacteria using plasmids and plasmids also feature in the project by 
Dr. Pembroke who is attempting to develop a new method using bacteria 
to test for chemicals that cause cancer in man. 

Dr. Smyth is investigating bacteria that produce toxins harmful to man. 
Bacterially produced toxins are also being investigated in three separate 
projects in TCD under the direction of Drs. Bailey, Foster, Hartigan 
and Arbuthnott. 

A consequence of the use of antibiotics is that with time a. micro
organism can develop resistance to them. The mechanisms by which this 
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happens are under study in three separate projects under the direction 
of Drs. Dunican and Colleran in UCG and Dr. O'Gara in UCC. The 
infections organisms called Trypanosomes are able to evade elimination 
by the body's immune system by changing their surface coat. Dr. Voorheis 
is investigating how this happens since its prevention would produce an 
effective defence against these organisms. 

The ability of rubella virus, which causes German measles, to grow in 
embryonic tissue is under investigation by Dr. A. O'Sullivan who is 
employed directly by the Council, in collaboration with Dr. Atkins 
in TCD. 

Dr. Carrell in TCD continues his studies on the biochemical events 
involved in the maturation of sperms, while Dr. Gibney, also of TCD, has 
been funded to determine if the body's ability to fight infection is influenced 
by certain dietary constituents. The role of the immune system in gastro
intestinal disease is under study in two centres, St. James's Hospital under 
Dr. Keeling and the Meath under Dr. O'Morain. Dr. Tanner in the same 
hospital is attempting to determine the effects of removal of the spleen 
upon susceptibility to infection. 

PREGNANCY AND CONGENITAL DEFORMITIES C0\1MITTEE 

During the past year seven grants which were recommended to the 
Committee have been supported by the Council. Dr. Bannigan and Ms. 
Garvey of UCD reported on their attempts to develop an in vitro model 
to look at the direct affects of alcohol on mouse embryos. Surprisingly, 
very high concentrations of alcohol (800 mg per 100 ml) showed no 
deleterious effects and they postulated that the effects of alcohol on the 
developing embryo-foetus are not exerted directly but through a transient 
metabolic disturbance in the mother. Professor Houghton and Mr. Carroll 
from University College, Galway studied chromosomes in sperm samples 
(a) from normal and sub-fertile males and (b) men undergoing gonadal/ 
lower abdominal radiation. They studied the sperm samples in special 
media and in special cultures of post-penetrated eggs, again in a strictly 
defined che:;nical environment. Preliminary data suggested that chromo
somal abnormalities could be defined more precisely in irradiated sperm 
using this technique. Dr. Tomkins of University College, Ga/~vay performed 
complementary studies with those of Professor Houghton. Achievements 
during the year included the development of defined media for sperm 
capacitation and gamete interaction as well as the development of defined 
media for post-fertilisation culture to the fixation stage. Analysis of 
seminal fluid has revealed only non-specific morphologic changes and 
studies of radiation-treated sperms have shown that these are unsuitable 
for cytogenetic examination because of the occurrence of compacted and 
pulverised sperm chromosomal metaphases. Professor Jenkins and Ms. 
Mulholland of University College, Cork studied twelve placentae using a 
antisera to LHRH to see if this factor activated amniotic cells to fix 
plasminogen. Unfortunately the antisera cross-reacted with HCG and 
conclusions could not therefore be drawn. Culture of amniotic epithelial 
cells were studied before and after stimulation with PGE2 FSH and 

18 



LHRF. Preliminary data showed that all three increased plasminogen 
based on immunofluorescent techniques, but PGE2 was the most potent. 
This suggested that this mediator may contribute to uterine labour 
contractions and membrane degeneration prior rupture in labour. Dr. 
Kane and Ms. Gray of University College, Galway continued work on 
the purification of an embryotropic factor with powerful growth-promoting 
effects on embryos. Additionally, they examined proteins secreted by 
embryos stimulated by the former factor. Preliminary data suggests that 
there is a low level of protein secretion but this requires to be further 
defined. Dr. Kunz Ramsay, Mr. M·ccormack and Jfr. Einarsson of 
University College, Dublin studied the differentiated retina in the eyes of 
various fish sacrificed at regular intervals over a twenty-four hour period. 
Preliminary work was done on (a) photoreceptor disc shedding, (b) assays 
of cyclic nucleotides and (c) C4 isozymes of lactate dehydrogenase - the 
latter carried out under different conditions of light exposure. Materials 
in all of these areas have been stored and are currently undergoing analysis. 
The ultimate aim of this project is to look at the pattern of rhythmic 
development in visual cells and to relate these to abnormalities in photo
receptors seen in several inherited eye diseases. 

Professor Bonnar and Dr. Sheppard of Trinity College, Dublin continued 
work on ultra-structural and cytochemical changes in the human cervix 
during the menstrual cycle. They found that progestational steroids affect 
cell deferentiation and functional activity in the surface epithelium of 
the human endocervix. Levonorgestrel had much more potent progesto
genic activity when compared to norethisterone, as reflected in greater 
changes in the endocervical epithelium. In their opinion the effect on 
mucus secretion explains the contraceptive action of the progestogens in 
preventing sperm entry to the uterus. The cellular changes may relate to 
the increase incidence of cervical dysplasia in women using oral 
contraception. 

RESPIRATORY DISEASES COMMITTEE 

Two grants were awarded during the year. Dr. Miriam Kennedy of 
University College, Dublin set out to (i) investigate mechanisms involved 
in respiratory responses in injection of C02 into the peritoneal cavity in 
order to study ventilatory responses to an increased venous C02 load, 
(ii) investigate whether sufficient oxygen can be absorbed from the peri
toneal cavity to increase mixed venous oxygen and (iii) determine if mixed 
venous oxygen changes due to peritoneal oxygen absorption can lead to 
increases in arterial oxygen levels in venous admixture situations. A novel 
simple repeatable method of studying such responses during venous 
carbon dioxide loading was developed in anaesthetised adult cats and 
preliminary data suggest that low pressure area receptors may be 
responsible for perturbations in the ventilatory responses seen following 
insufflation of gases into the peritoneal cavity. Professor J. F. Prichard 
of Trinity College, Dublin commenced study in July 1985 to investigate 
bronchial reactivity and atopic status in a large non-selected normal 
population. So far, 56 young adults have been studied and detailed 
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evaluation of family influences has commenced. The aim of this study is 
to determine the prevalence of respiratory sym.ptoms, respiratory 
pathology, non-specific bronchial reactivity and allergic immunological 
status in the general population. 

AD HOC COMMITTEE 

Professor J. S. McCormick, with Mr. H. Sinclair, using statistics obtained 
from the Medico Social Research Board's Hospital In-patient Enquiry 
Scheme, is analysing all patients admitted to hospital between 1978 and 
1980 under the headings of age, sex, diagnosis, type of operation, if any, 
and length of stay. 

ALCOHOL RESEARCH UNTT 

Director: Professor D. G. Weir. 
This final report of the Alcohol Research Unit, while detailing the 
activities of the last year, also summarises the achievements of each 
section throughout the six years of the Alcohol Unit's existence. 

The report indicates that the Unit has made significant advances in 
the understanding of the pathogenesis of alcohol induced liver disease. 
The evidence is that the major toxic effect of alcohol is on the cell 
membrane in genetically susceptible people. This effect could be produced 
by either internal or external factors causing direct or indirect antigen 
expression in tbe cell wall. This in turn allows an extra cellular alcohol 
induced and immunological mediated attack on the exposed cell wall 
antigenic receptors. 

COELIAC RESEARCH UNIT 

Director: Professor C. F. McCarthy 
The Coeliac Unit contains records of over 1,900 coeliacs from all parts 
of the country. Last year coeliacs from the Adelaide Hospital and the 
Meath Hospital, Dublin, the Mercy Hospital, Cork and Portlaoise 
Hospital were added. A study with University College Hospital, London 
indicated that in some if not all patients developing lymphoma the 
malignant cell may be a T-cell, not a histiocyte. 

A genetic analysis of a group of patients in whom enzyme changes in 
the small intestine were similar to those changes found in treated coeliacs 
does not support a theory that they might be 'latent coeliacs' . A sub group 
of coeliacs who include DR7 in their genetic make-up develop symptoms 
in childhood rather than later in life. 

Histological studies of the small intcstme indicate that the presence 
of a high proportion of lymphocytes undergoing mitosis does not in
variably indicate that coeliac disease is present. 

Immunoglobulin G idiotype studies have established the types present 
in the notmal Irish population. Studies on coeliacs are undet way. 
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DRUGS IN THE ELDERLY RESEARCH UNIT 

Director: Professor Kevin O'Malley 

This has been the first full year in which the unit has been operational, 
and study in the third main area of interest - epidemiology of drug 
prescribing in the elderly - is now under way. 

Clinical Studies in Hypertension 
As one of the groups participating in the European Working Party on 
High Blood Pressure in the Elderly, the findings were reported in a major 
paper in The Lancet in June 1985. The RCSI group has been charged 
with the task of analysing data with regard to systolic pressure, specifically 
isolated systolic hypertension. 

In conjunction with Dr. Davis Coakley, Dr. Bernard Walsh and Dr. 
Ciaran O'Boyle, studies continue in assessing anti-hypertensive drug 
efficacy in the elderly and particularly in relation to renal and psychometric 
function. 

Age-related Changes i.n Noradrenergic M echanisms 
This study continues the investigation into the relationsr..ip between both 
alpha and beta adrenoceptors and ageing. They have successfully set up 
a fibroblast culture system to examine the age-related decrease in beta 
adrenoceptor responsiveness. 

Ageing and Adverse Effects of Psychopharmaceuticals 
The study continues in relating age to predisposition to centrally-mediated 
adverse effects of psychopharmaceuticals in elderly patients receiving 
long-term therapy with neuroleptic drugs. They conclude that neuroleptics 
seem to interact with the substrate of organic brain changes to hasten the 
appearance of dyskinetic movements. 

Epidemiology of Drug Prescribing 
They have carried out a survey of prescriptions dispensed during one week 
in November/October 1985 in twenty pharmacies in the Dublin area 
selected to cover all socio-economic classes. This data is under assessment 
at the present time. 

HOSPITAL INFECTION UNIT 

Directors: Professor J. P. Arbuthnott 
Professor C. T. Keane 

Several major advances have been made by this Unit in 1985. 
A novel method of typing strains of methicillin and gentamicin resistant 

Staphylococcus aureus (MGRSA) has been developed which makes use 
of restriction enzyme 'finger printing' and DNA hybridisation to sub
divide clmical strains which are not typable by standard typing phages. 
This tec.lo..nique is applicable to any epidemiological situation in which 
continuous monitoring and subdivision of closely related strains of 
S. aureus is required. 
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A prospective clinical and laboratory study of S. aureus bacteraemia 
involving several hospitals has been initiated with the objective of genera
ting base-line information of both patients and strains of S. aureus which 
will be most useful in providing an explanation of the factors that deter
mine the outcome of this life-threatening infe.ction. 

A similarly detailed clinical and laboratory investigation of Continuous 
Ambulatory Peritoneal Dialysis (CAPD) patients is under way, which is 
aimed at establishing infection markers for peritonitis, which is one of 
the main complications in the use of this treatment of chronic renal 
failure. The use of plasmid typing as an epidemiological tool to study 
recurrent episodes of peritonitis is also being assessed. 

The analysis of large molecular weight plasmids in gram-negative 
bacteria, which are responsible for hospital infection, has yielded detailed 
information of the molecular characteristics of individual resistance 
determinants and has shown that there is a large pool of plasmid-located 
determinants that can be transferred interspecifically with the sudden 
emergence of 'new' strains. 

Detailed molecular studies have been carried out also on the gentamicin 
resistance determinant of MGRSA. These offer explanations for the 
evolution of different gentamicin resistance characteristics in Dublin 
hospitals and are likely to be of value in studies of multiresistant strains 
of coagulase-negative staphylococci. 

The promise of a major breakthrough in the analysis of the virulence 
determinants of S. aureus is nearing realisation with publication of a 
definitive study of the alpha-haemolysin determinant and genetically 
engineered mutants. Experience with alpha-haemolysin has enabled rapid 
progress to be made on the beta- and gamma-haemolysins and several 
other putative determinants. This work will result in the Hospital Infection 
Unit being identified as an international centre of excellence in this area. 

Close coordination is being maintained between clinical and basic 
microbiologists such that fundamental advances in technology are 
transferred rapidly to the diagnostic bench. 

HYPERTENSION RESEARCH UNIT 

Directors: Professor D. J. O'Sullivan 
Professor J. B. Ferriss 

We continue to study factors which influence blood pressure in normal 
subjects, in patients with essential hypertension and in diabetes mellitus. 
Continuing investigations include standardised measurements of blood 
pressure throughout the menstrual cycle in women with essential hyper
tension and in women with insulin dependent diabetes. We are examining 
the blood pressure and plasma catecholamine responses to stress and 
exercise in normal subjects and matched insulin dependent diabetic 
patients. We are also measuring blood pressure levels in the siblings of 
patients with essential hypertension and patients with hypertension 
associated with diabetes, together with matched normotensive controls. 

Postural hypotension is a troublesome complication of diabetes and is 

22 



difficult to treat. We examined body sodium and plasma renin activity in 
diabetic patients with postural hypotension, together with appropriate 
controls. Diabetic patients with postural hypotension in the absence of 
renal disease had a less than expected body sodium content, while those 
with postural hypotension and overt renal disease had marked sodium 
retention. The postural renin response was impaired in the latter group. 
Treatment wiL!J. sodium retaining drugs may be appropriate for patients 
with postural hypotension in the absence of renal disease, but seems 
inappropriate in those with nephropathy. 

We assessed dietary calcium intake in a randomly selected group of 
patients attending our diabetic Clinic and in control subjects attending 
non-medical Clinics. Dietary calcium intake was strikingly low, especially 
in older non-insulin dependent patients. There was no increased prevalence 
of raised blood pressure in patients who had a lower than average, 
compared with those with a higher than average, daily calcium intake. 
Dietary calcium intake had a weak posture association with systolic 
blood pressure in insulin dependent male patients, however. 

We have speculated that poor metabolic control of diabetes causes 
blood pressure to rise and that improved control is associated with a 
fall in blood pressure. To test this hypothesis we measured blood pressure 
U11der standardised conditions in three diabetic patients who were 
hospitalised for prolonged periods. In each case a deterioration in 
metabolic control was associated with a significant rise in systolic blood 
pressure and improved control was associated with a significant fall in 
systolic pressure, in keeping with our hypothesis. 

LUNG FIBROSIS - SARCOIDOSIS RESEARCH Ul:'·HT 

Director: Professor M. X. Fitzgcrald 

This Unit continued its research into lung fibrosis and sarcoidosis during 
1985. The animal model of granulomatous I ung disease, using muramyl 
dipeptide in rabbits, was employed to study the evolution of the 
granulomas. A new assay method for the enzyme collagenase was intro
duced. Studies were made of the significance of the collagenase pool and 
of fi.bronectin in sarcoidosis. The results indicated that collagenase was 
increased in advanced sarcoidosis whilst fibronectin was a marker for 
earlier stages of the disease. 

Observations were also made on the possible association between 
coeliac disease and sarcoidosis and an association was found between 
wheat protein antibodies and sarcoidosis in 70 consecutive patients. 

MRCI LABORATORIES 

Co-ordinator: Dr. R. S. McElhinney 

Anti-leprosy Agents Related to Clofazimine- In vitro Biological Studies 
(Dr. loan Byrne) 
An in vitro test system using Dr. Norman Morrison's clofazimine-resistant 
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variant of M. smegmatis 607 was established. Using this system a number 
of amino-acid and other acid derivatives of B.3640 was evaluated and 
found to be active against both clofazimine-sensitive and -resistant 
organisms at high dilutions. 

Work was also continued on the development of variants of M . 
smegmatis 607, resistant to clofazimine and nine other phenazines, with 
a view to studies on cross-resistance patterns in these compounds. 

Molecular Combinations of Anticancer Drugs 
(R. S. McE!hinney, Joan E. McCormick and C. M . Lucey) 
The degree of interest of the Screening and Pharmacology Group of the 
EORTC in the molecular combinations of 5-fluorouracil (5-FU) and 
chloroethylnitrosoureas (CNU) we have designed and prepared has made 
it necessary to devise more efficient synthetic routes to these drugs. 
Suppressing the formation of bicyclic isomers of the amine precursors 
of the CNUs has been a major practical achievement of the past year. 
Further combinations have been prepared and are being tested. Meantime, 
B.3839 has shown good activity against a slowly growing rat mammary 
tumour against which both 5-FU and BCNU are ineffective. 

Dihydropyridine Antihypertensives 
(Dr. C. N. O'Callaghan) 
In the antihypertensive field, studies of dihydropyridines have continued 
to produce very encouraging results. In particular, a synthetic method of 
preparation of a new series of compounds of considerable potential has 
been successfully developed. 

Anti-leprosy Agents Related to Clofa-zimine 
(Dr. J. F. O'Sullivan) 
The seven compounds which were chosen because they showed good 
absorption in our animal studies have now been tested, in the mouse 
foot-pad test, in the Center for Infectious Diseases in Atlanta, Georgia. 
The results are most gratifying, at least four of the compounds showed 
activity comparable to that of clofazimine when fed in the diet at 0.01%. 
Arrangements are being made with Professor Levy in Israel to test the 
most active pair against a strain of leprosy showing partial resistance to 
clofazimine. 

A study of the immunomodulatory properties of the agent is also 
under way. 

Amino acid and small peptide derivatives of one of the more active 
but very poorly absorbed agents, have been synthesised in order to 
improve the bioavailability of the compound. Initial studies are very 
promising; encouraging results have also been obtained with those agents 
designed for testing as filaricides. 

Halogenated Phenazines 
(Dr. D. Twomey) 
Our study of the products obtained by halogenation of arylimino-
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phenazines has been satisfactorily completed . These compounds are of 
interest in that they delineate chemically active sites in these phenazines 
which in turn may be of significance in determining the mechanism by 
which their biological activity is mediated. 

VIROLOGY STUDIES 

Analysis of Rubella Virus Pathogenicity 
(Dr. M. Aideen O'Sullivan, with Dr. G. Atkins, Annette Hearne and 
Deirdre Fahy) 
Viral teratogenicity has been examined in developing mouse embryos 
using rubella virus and Semlik.i Forest virus. Four viral mutants have 
been characterised which iliffer in their effects on developing embryos. 

Molecular Analysis of Dengue Virus 
(Dr. lvf. Aideen O'Sullivan, with Dr. G. Atkins, Dr. H. Kelleher and 
A. McGinn) 
A molecular analysis of Dengue virus has been initiated with a view to 
elucidating the mechanism of the antibody enhancement of viral infection 
which leads to fatal haemorrhage and shock. 
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GRA~~HOLDERS' REPORTS 

CANCER 

Caitrior.a Barry Walsh, MB., MRC.Path. 

Sir Patrick Dun's Research Laboratory, Central Pathology Laboratory, 
St. James's Hospital Dublin. 

Director: Eamon C. Sweeney, Associate Professor of Pathology. 

Enteric Differentiation in Mucinous Ovarian Tumours. 

Mucinous ovarian tumours are a heterogeneous group having a complex 
epithelial lining that has provoked much debate as to its true nature and 
possible histogenesis. Earlier investigators concentrated on the frequency 
(Fox et al J. Pathol 88 : 479-488, 1964) of endocrine cells and more 
recently their neurohormonal profile (Sporrong et al Yirchons Arch 
(PaJhol Anat) 392: 271- 380, 198i). This study re-examined the hormonal 
content but more significantly explored unrecognised enteric epithelial 
and stromal characteristics previously considered the prerogative of the 
gastrointestinal tract. 

Materials and Methods 
In a retrospective analysis of 56 cases of mucinous tumours, 40 were 
selected for further study on the basis of: (a) endocrine cell frequency, 
(b) epithelial/non epithelial enteric hallmarks. 

The methodology of part (a) has been described in a previous report. 
Enteric differentiation was otherwise substantiated by the presence of 
(a) Absorptive cells, (b) Goblet cells, (c) Paneth cells, (d) Lymphocytic 
transmigration and (e) Lamina propria like stroma. 

Techniques used included: Mucin histochemistry ; Immunoperoxidase 
staining for actin, myosin, lysozyme, secretory piece, immunoglobulin IgA, 
chorioembryonic antigen and alpha feto protein; Ultrastructural study. 

Results 
Of the 40 cases, 15 tumours (38 %) contained endocrine cells with 7 
tumours demonstrating immunoreactivity to Serotonin (7), Gastrin (5), 
Somatostatin (2) , Secretin (1). Some tumours contained more than one 
hormone and 50% were negative. 

Non hormonal enteric differentiation was attested to by the frequency 
of Goblet cells (70 %), Absorptive cells (30 %), Lymphocytic transmigration 
(80%), La.ll'jna propria like stroma (38 %). The fullest manifestation was 
seen with greatest frequency (20%) in benign tumours. 

Electron microscopy revealed neurosecretory granules of variable 
morphology but was employed most successfully in the identification of 
salient mesenchymal features, e.g. the filaments of smooth muscle cells. 
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Discussion 
Our results agree with previous reports both in neurohormonal profile 
and in the failure to identify the content of 50 % of endocrine cells. Poor 
fixation may be responsible or alternatively degradation of the hormone 
in a "milieu" that, whilst intestinal, is not subject to the normal antigenic 
controls (Bara et al, Br. J. Cancer 36: 49-56, 1977) of the gastrointestinal 
tract. Previous workers reflected other unusual features supporting enteric 
differentiation. Benign tumours showed the greatest range of intestinal 
features suggesting the stimulus to differentiate is lost with increasing 
biological aggressiveness. Whether this stimulus is a "differentiating 
factor" genetically inherent in all mucinous tumours but repressed in 
some or whether it is possessed only by certain benign tumours is a 
matter of speculation and further investigation. 

S. F. Bonar, MB., MRCPI., in collaboration with E. C. Sweeney, 
FRCPI., FRCPatb. 

Department of Histopathology, Central Pathology Laboratory, St. 
lames's Hospital and Sir Patrick Dun Research Laboratory, Trinity 
College Dublin. 

The Prevalence, Prognostic Significance and Hormonal Content of Endocrine 
Cells in Gastric Cancer. 

Objectives 
This study was performed to document the incidence and type of endocrine 
cells in gastric cancers in order to determine whether or not their presence 
was related to particular histologjcal types of carcinoma, intestinal 
metaplasia of the surrounding gastric mucosa or clinical characteristics 
of the patients. The primary aim of the study was to verify or refute the 
supposition that the presence of endocrine cells in gastric cancers alters 
the prognosis of the disease. 

Design of the Study 
100 consecutive cases of gastric adenocarcinoma coming to surgery in a 
three year period were examined. Relevant clinical patient data were 
documented and the site, stage, size and histological type of each tumour 
was recorded. On the basis of an argyrophil stain the neoplasms were 
divided into endocrine positive and endocrine negative groups. Sections of 
endocrine positive cancers were incubated with antisera to a variety of 
peptide hormones, amines and carcinoembryonic antigen and stained by 
a peroxidase-antiperoxidasc technique. Mucin histochemistry was per
formed on all tumours and the presence or absence of adjacent intestinal 
metaplasia was noted. Duration of survival after surgery was recorded 
and crude survival rates, based on follow-up data for a mean of 26 
months, were calculated for endocrine positive and negative groups. The 
statistical significance of differences in survival rates was determined by 
Chi-square analysis. 
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Findings 
Twenty-six of the total 100 tumours contained argyrophil cells. The 
clinical characteristics of patients (age, sex, blood group and other 
disease) were no different in those whose tumours contained endocrine 
cells and those whose tumours did not. The tumours in both these groups 
showed no statistically significant difference in site, extent or histological 
type. In addition the incidence of intestinal metaplasia, the presence of 
CEA and the mucins produced by both groups of tumours were the same. 
Thirteen of the 26 endocrine positive cancers contained amines and 
enteropancreatic peptides (most frequently serotonin and secretin). In 
the other 13 cancers with endocrine ceils the peptide responsible for 
argyrophilia could not be identified. No statistically significant difference 
was found between the survival rates of patients with endocrine positive 
and endocrine negative tumours. 

Conclusions 
Endocrine celis are found more frequently in unselected cases of gastric 
cancer than has been recognised hitherto - in this series being present in 
26% of tumours. It has been suggested in the past that the presence of 
these cells might indicate a higher degree of differentiation in the neoplasm 
and possibly a better prognosis. Both the duration of survival and the 
survival rates of patients with endocrine positive and with endocrine 
negative adenocarcinomas in this study was the same, indicating that 
tumours containing endocrine cells are as biologically aggressive as the 
usual adenocarcinomas of the stomach and should be treated in a like 
manner. 

PUBLICATIONS 
Bo>rAR, S. F. and SwEE!\"EY, E. C. The prevalence, prognostic significance 

and hormonal content of endocrine cells in gastric cancer. Histo
pathology 1986 (in press). 

William Austin Boggust, MA., MSc., PhD. 

Cancer Research Unit, Department of Experimental Medicine, Trinity 
College, Dublin and Saint Luke's Hospital, Dublin. 

The Cellular Composition and Metabolism of Tumours in Relation to 
Tumour Growth and Metastasis. 

Because polyamines have been used to diagnose malignancy and response 
to therapy, mechanisms of tumour growth regulation have been investi
gated by extending our earlier findings that promotion and suppression 
of a syngeneic murine carcinoma by putrescine (put) and acetylputrescine 
(Acput) were associated with changes in amine oxidase activities. 

Use of selective enzyme inhibitors trans-phenylcyclopropylamine, 
pargyline and aminoguanidine has shown that both monoamine- and 
diamine-oxidase activities participate in the promotion and suppression 
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of tumour growth and that put and Acput were interchangeable. This 
suggested that oxidation products common to the metabolism of them 
both, namely GABA and acetylGABA, might be responsible for growih 
control. In cultures of He-La and murine tumour cells, proliferation was 
increased to 301% ± 2.8 (n = 9), relative to controls, by AcGABA at 
0.0006 flg/ml and was .inhibited by 79% ± 0.7 (n = 9) by GABA at 
0.0025 J.!g/ml. Adwinistration of GABA at 100 Jig/g completely suppressed 
tumour growth in vivo and AcGABA at 100 llgfg increased growth to 
336.8% ± 42.5 (n = 6). 

Put increased growth by both i.p. and s.c. administration whereas Acput 
was inhibitory i.p. and growth-promoting when given s.c., thus confirming 
the existence of alternative biochemical pathways. GABA was .invariably 
inhibitory. AcGABA was growth-promoting s .c. but i.p. only at high 
dosages and when protected from deacetylation to GABA. 

Increased proliferation is therefore attributable to AcGABA and 
suppression of growth to free GABA. Accordingly, regulation of growth 
in tumours by polyamines, whether promotion, suppression or t.i.e 
maintenance of a steady rate, reflects the biochemical equilibrium between 
two closely related oxidation products with opposing biological activities 
which have now been demonstrated, namely AcGABA~GABA, each 
derived from Acput and put by alternative MAO and DAO pathways 
with acetylation and deacetylation as appropriate. The role of put in 
growth promotion by AcGABA implies its prior conversion to Acput. 
The occurrence of Acput in tissues and its demonstrated ability to increase 
proliferation in vivo and in vitro support this hypothesis. 
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Thomas G. Cotter, BSe., DPhll., .in collaboration with Rosemary 
O'Connor, BSc. 

Biology Department, St. Patrick's College, Maynooth. 

Monoclonal Antibody directed Cytotoxic Agents. 

In the previous report we described the production and preliminary 
characterisation of a monoelonal antibody to the human promyelocytic 
leukaemia cell line HL-60. This antibody, termed NC-2, showed no cross
reactivity with a range of other tumour lines, peripheral blood cells and a 
limited number of nor.mal tissues. During the last year we have extended 
these characterisation studies to determine the suitability of this antibody 
as a potential drug targeting agent. Using NC-2 we immunoprec.ipitated a 
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major 50KDa protein from 125- l cell surface labelled HL-60 cells. A 
minor coprecipitating 57KDa protein was also detected. The 50KDa 
protein does not appear to be glycosylated and is insensitive to a range of 
proteinases and glycosidases. 

Using a Fluorescent Activated Ce!l Sorter (FACS) we were able to 
demonstrate that the antigen was not modulated off the cell surface under 
a variety of experimental conditions; a potentially important characteristic 
for an effective targeting agent. These conditions included incubating 
HL-60 cells with various concentrations of NC-2 alone for periods up to 
96 hours or with the addition of peripheral blood granulocytes, monocytes 
or lymphocytes. FACS analysis of a limited number of normal bone 
marrow samples failed to detect any NC-2 binding. Im.munoperoxidase 
studies on fixed cytospin HL-60 cell preparations demonstrated that the 
NC-2 binding antigen was also present in the cytoplasm of these cells. 
This unexpected result suggested that the antigen may be a cytoskeletal 
protein which is expressed on the surface of some tumour cells. There is 
some evidence in the literature to support this contention and further 
experiments are being carried out in this area. 
· Finally, NC-2 is being systematically screened against a range of 

lymphoid and myeloid leukaemias on a continuing basis. Preliminary 
results demonstrate that NC-2 binds to a variety of these 1eukaemias, 
however, more samples are required before any conclusions can be drawn. 
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Martin Clynes, BSc., PhD., in collaboration with Susan McDonnell, BSc. 

National Institute for Higher Education, Dublin. 

Anchorage-independent Growth of Human Tumour Cells in Culture. 

The purpose of this project was to investigate optimisation of conditions 
for anchorage-independent growth of human tumour cells in vitro, as a 
possible system for selective growth of primary human tumour cells. Such 
a system might aliow prediction of individual patient response to chemo
therapy and other forms of treatment. Preliminary work with primary 
cultures of human skin and lung tumours (using material supplied by 
Dr. M. Moriarty and Mr. V. Lynch) has revealed a very low colony 
forming efficiency (CFE) in agar, even though simultaneous histological 
work on monolayer cultures of the samples confirmed the presence in vitro 
of numerous proliferating tumour cells (t.l-tis work was done in collabora
tion with Dr. Denise Farrell). Much of our research has involved attempts 
to improve this CFE, using human carcinoma cell lines as model 
experimental materiaL Preparation of a single-cell suspension, though 
often difficult, is one critical factor to obtaining accurate results; while 
we have observed that both single cells and clumps grow to form colonies 
in agar, the clumps grow to "colony" size first, leading to the possibility 
of erroneous results. Some clumps of normal cells may also grow, thus 
di.rrrinishing the selectivity of the assay. The concentration of tumour cells 
plated is another critical factor; below a certain density (characteristic 
of each system) no growth occurs, while at high densities medium depletion 
and/or inhibitor secretion limits colony growth. When only low numbers 
of tumour stem ceUs are available (as may often be the case with patient 
samples), we have found that use of feeder layers permits colony formation. 
Irradiated or mitomycin C-treated feeders are often even more effective, 
presumably because they provide less competition for nutrients and secrete 
less waste or inhibitory products. In some instances, we have succeeded in 
replacing feeder cells with conditioned media (CM), providing a technically 
simpler and more reproducible assay system, and opening the way to 
biochemical investigation of the nature of the feeder effect. Technical 
aspects such as serum batch and water quality can have a significant effect 
on CFE. In an attempt to minimise problems due to serum batch variation, 
we have had some success in reducing the serum requirement of some cell 
types by addition of hormones and growth factors such as insulin, 
hydrocortisone and epidermal growth factor. The nature of the semi-solid 
support also proved to be important ; CFE is consistently higher in 
agarose than in agar. Low gelling temperature agarose, which permits 
maimenance of cells at or below 37°C at all times, gave particularly good 
results. In transformation assays involving untransformed permanent cell 
lines, however, agar has the advantage of providing a lower background 
of colonies in control cultures. The biological basis for the strong (but not 
universal) association between anchorage-independent growth and 
malignant transformation of cells remains obscure. 
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Michael .J. Duffy, PhD., MRCPatb., in collaboration with 
Joan Simon, MSc. 

Nuclear Medicine Department, St. Vincent's Hospital, Dublin. 

A Study on Cathepsin B in Breast Cancer. 

Cathepsin B (CB) is a thiol-dependent protease with an acidic optimum 
pH. Although its physiological function is unknown, there is considerable 
evidence from animal tumours that it plays a role in cancer invasion and 
metastasis. The aim of this phase of our investigation was to study the 
properties of CB from breast cancer and see if its properties differed from 
CB in normal tissue. 

CB-like activity was purified from human breast carcinomas using ion
exchange chromatography, gel filtration and affinity chromatography. The 
enzyme appeared to be pure by both polyacrylamide gel electrophoresis 
and chromatofocusing. 

In general the properties of the CB-like enzyme from breast cancer 
were similar to those previously reported for CB from normal tissue. 
Activity was stimulated by reducing agents such as dithiothreitol, cysteine 
and mercaptoethanol. In contrast, activity was inhibited with thiol 
protease inhibitors such as iodoacetic acid, E-64 and leupeptin. On the 
other hand, inhibitors of serine proteases, (e.g. soyabean trypsin inhibitor 
and PMSF) were without significant effect. 

The ability of the CB-like enzyme to hydrolyse a number of different 
s'ubstrates was also investigated. From the data in Table 1 it is clear that 
t.t1e substrate giving the lowest Km value, highest Kcat/Km value and 
highest specific activity is Z-val-lys-lys-arg-4MNA. Thus, basic amino acid 
residues not only at the Pl but also at the P2 and P3 positions appear 
important for hydrolysis. The Km values reported here for the breast 
cancer CB-like enzyme are lower than those previously reported for CB 
from a number of normal tissues. Another difference between the breast 
cancer CB and CB from normal tissue was the increased stability of the 
cancer enzyme at neutral pH. 

Conclusion: The CB-like enzyme from breast cancer differs from CB in 
normal tissues in 2 ways (i) it has a lower Km value for a number of 
substrates, (ii) it has increased stability at neutral pH. These properties 
may make CB from cancer tissue more active at physiological pH and 
enable it to play a role in cancer invasion and metastasis. 

32 



TABLE 1 
Substrate Specificity of a CB-like Enzyme from Breast Cancer 

Specific activity 
(nmoles product 

Substrate Km Kcat Kcat/Km formed min -l 

(mM) (S-1) (S-1mM- 1) mg-1 protein) 

Z-Val-Lys-Lys-Arg-4MNA 0.012 0.325 27.08 78.00 

Z-Phe-Arg-7 AMC 0.038 0.445 11.71 26.67 

Z-Ala-Arg-Arg-4MNA 0.022 0.125 5.68 46.00 

Z-Arg-Arg-7 AMC 0.038 0.149 3.92 15.33 

Z-Arg-Arg-4MNA 0.055 0.139 2.53 42.00 

Arg-7-AMC 0.05 0.004 0.09 0.80 

Ala-Ala-Phe-7AMC no detectable activity 
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Michael J. Moriarty, MD., FRCP!., FRCR., FFR., in collaboration with 
Jean l\1. Dunn Lane, MRCPI., DCM. 

Saint Luke's Hospital, Rathgar, D ublin. 

Further Studies on Skin Cancer - the Celtic Disease. 

This Study is being carried out under three main projects. 

PROJECT I - An epidemiological case control study of malignant 
melanoma in Irish patients. 

A detailed precoded structured questionnaire has been developed. 
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Information is being obtained on age, sex, socio-economic status, occu
pation, primary area of residence, exposure to ultraviolet radiation, skin 
sensitivity and type, colour of hair and eyes, presence of dysplastic naevi 
and clinical pathological features of the melanoma. Cases being recruited 
are those patients who have attended a Dublin hospital in the years 
1982-86. Permission in all cases included has been obtained from the 
respective doctors. Our aim is to include 100 cases and sex-age matched 
controls in this study. To date 35 cases have been included. 

PROJECT II 
The object of this project is to investigate further into the risk factors for 
non-melanoma skin cancer. Previous studies from this centre have 
concentrated mainly on sensitivity and exposure to U.V. radiation. We 
are now studying risk factors such as nutritional factors and specific sites 
as predisposing causes. 

We have just completed a pilot case control nutritional study on such 
patients. A prc-codcd questionnaire on dietary habits and in particular 
intake of specific nutrients such as Vitamin A was developed. Twenty-five 
cases and controls were included and blood was taken for vitamin A and 
retinol bindin.g protein levels. This assay is not yet completed and data 
interpretation has yet to be determined. 

With regard to specific sites as being risk factors, it has long been held 
that squamous cell carcinoma of the anterior shin is more com.mcn in 
females. Literature supporting this claim is, however, scanty. In view of 
this a retrospective study of case notes of all patients with this lesion 
attending Saint Luke's Hospital in the years 1957- 59; 1967-69 and 
1977-83 is being undertaken. This study is near completion and to date 
290 cases (260 females, 30 males) have been included. The female 
preponderance appears obvious. 

PROJECT Ill 
The aims of this project are threefold: 

(i) Based on the results of ongoing and previous studies from this centre 
we hope to carry out international collaborative work comparing 
results on skin cancer. Contacts have been made in the U.S.A., 
Saudi Arabia and Norway in those centres which are involved in this 
work, with favourable responses. 

(ii) To develop a "Skin Cancer Preventitive Programme" based on our 
and other international results - p resently being formulated. 

(iii) To commence a chemopreventitive trial using retinoids in those 
patients at high risk of developing further skin carcinoma. This trial 
would follow the N.C.I. and University of Arizona protocols - not 
underway as yet. 
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Professor David Powell, MD., FRCPI. and l\tlichael Moriarty, MD., 
FRCPI., FFR., in collaboration with Donal Hollywood, MB., MRCPI. 

Mater Misericordiae Hospital and St. Luke's Hospital, Dublin. 

Gonadal Function in Cancer Patients. 

Treatment of malignant disease with chemotherapy and/or radiotherapy 
may alter gonadal function. Both endocrine and gamete dysfunction 
may result. 

One hundred and sixty patients who had previously received com
bination chemotherapy and/or radiotherapy entered the first study group. 
Eighty-eight women with five tumour types were assessed. Sixty-one 
per cent noted secondary amenorrhoea during therapy; 32% had persistent 
amenorrhoea, and 7% noted oligomenorrhoea following therapy. Other 
symptoms of ovarian dysfunction (hot flushes, sweating episodes, 
dyspareunia) were noted in 53% of patients with persistent secondary 
amenorrhoea. Elevated serum gonadotrophins (FSH and LH), indicating 
ovarian failure, were noted in 62 % of patients with persistent secondary 
amenorrhoea. Twenty-seven per cent of patients wit.lt post-treatment 
oligomenorrhoea had elevated FSH and LH suggesting impaired ovarian 
function. Seventy-two men were assessed. Fourteen per cent noted 
diminished sexual activity at one year or greater after completion of 
treatment. Three per cent developed impotence. No patients noted 
alteration of secondary sex characteristics. Elevated FSH was noted in 
38% of patients, and elevated LH in 11 % of patients. Semen analysis in 
44 patients has shown azoospermia in 62%, and oligospermia/abnormal 
sperm morphology/reduced motility in 20% of patients. 

A second group of 18 male patients was assessed before and after 
receiving combination chemotherapy and/or radiotherapy. Initial serum 
gonadotrophins (FSH and LH) were normal in all patients. Semen 
analysis prior to treatment was normal in 81 %, and oligospermia/abnormal 
morphology/reduced motility was found in 19%. Following treatment 
elevated FSH was noted in 40% of patients, and elevated LH in 20%, 
suggesting a disparity between gamete and endocrine dysfunction. Con
comitant semen analysis showed abnormalities in all patients, with 
azoospermia in 80% and oligospermia in 20% of patients. Twenty-six 
women were assessed. Sixty-nine per cent noted changes in menses, 38% 
noted secondary amenorrhoea and 31% oligomenorrhoea following 
commencement of treatment. Twenty-one per cent had elevated FSH and 
LH at completion of therapy suggesting ovarian failure. 

The incidence of gonadal dysfunction during and following cancer 
treatment is high. Gonadal dysfunction is more common in men, although 
often asymptomatic. This may present problems in patient management 
in those malignancies where treatment results in long remissions or cure. 
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Petr Skrabanek, PhD., in coliaboration with Professor D. Powell, Dr. M. 
Moriarty, Professor K. Tipton and Ms Niamb Corbally. 

Mater Hospital and Department of Biochemistry, Trinity College, Dublin. 

Substance P Biosynthesis in Human Cancer Tissue. 

Biosynthesis of Substance P (SP) and its precursors was studied using a 
cell-free translation system. So far 300 ug RNA was extracted from a 
2-g sample of carcinoid tumour tissue, as a preliminary step to cell-free 
translation of the RNA and characterisation of the translation products. 
The pulse-chase method, originally intended for the study of SP bio
synthesis was abandoned because of the difficulties in growing carcinoid 
tumour in culture which yielded only fibroblast outgrowth. 

Further characterisation of SP heterogeneity in carcinoid plasma was 
carried out by Sepharose CL6B chromatography, using protein markers 
(1,300- 106 dalton). From the molecular weight of one subfraction 
eluting in the position of albumin it appeared that SP was bound to 
albu.1r...in. Furthermore, in vitro studies using 1251-SP and albumin also 
showed SP binding. Quantitative studies are in progress to determine the 
kinetics and binding constants. 

In three patients wit.q carcinoid tumour, SP plasma levels ranged from 
400 to 2,000 pg/rrJ (normal levels are less than 100 pgjml) ; one patient 
had normal levels. Dynamics of SP plasma levels were studied in one 
patient: over a 24 hour period, SP levels varied from 400 to 1,050 pg/ml. 
During flushing attacks the levels ranged from 1,000 to I ,300 pg/ml. 
During a laparotomy (ileal resection and liver devascularisation), SP 
levels in a vein near the tumour and in a peripheral vein were 3,050 and 
3,300 pgjml, respectively. SP levels decreased from 1,600 pgfml on the 
first post-op day to 180 pgfml two weeks post-op. The SP content of the 
removed carcinoid tumour was 40 ngjg. 
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Honor Smyth, MSc., PhD., in collaboration with Martina McGuinness, 
BSc. (Hons ). 

Biochemistry Department, University College, Dublin. 

Membrane Glycoprotein Alterations in Malignant Cells. 

The glycoproteins of malignant cell membranes contain increased pro
portions of large complex glycopeptides. This alteration arises from extra 
branching in N-linked oligosaccharides, resulting in multi-antennary 
components with extra sialylation. The methodology used for detection 
requires degradation to small glycopeptides and thus provides no infor-
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mation concerning the nature or membrane location of the parent 
molecules. We are endeavouring to overcome this by studying (a) 
exocytosed men:brane vesicles shed from cells during .incubation and 
(b) endocytosed membrane vesicles formed during internalisation of 
receptor-ligat""ld complexes (endosomes or receptosomes). Landschutz 
mouse ascites tumour, metabolically labelled with frucose, serves as a 
model system. 
(a) Exocytosed vesicles: It was previously shown (with E. Walsh) that 
such vesicles are highly enriched in the large glycopeptides. In the present 
study the lipid nature of these vesicles was examined. The cholesterol/ 
phospholipid mole ratio was found to be 1.05, which is approximately 
double that of the bulk plasma membrane of these cells. Thus, the 
glycoproteins which carry the alteration are, at least to a considerable 
extent, located in cholesterol-rich (rigid) domains and are integral proteins, 
as evidenced by their release in association with vesicles. Other data 
suggest that trypsin, which is widely used to release the altered components 
from tumour cells, does so by increasing vesicle formation, rather than 
by direct proteolytic action on these integral proteins. Other authors have 
examined exocytosed vesicles from leukaemic cells and have noted them to 
be rich in cholesterol, sialic acid and tumour antigens. These characteristics 
may be related to enrichment in glycoproteins carrying the malignancy
related large glycopeptides. 
(b) Endocytosed vesicles : Work is in progress to establish the methodology, 
using Percoll density gradients for separation of endosomes from other 
intracellular organelles. FITC-labelled insulin is being used initially as 
the ligand. Glycopeptide characterisation should indicate whether or not 
the receptor glycoproteins are enriched in the components of interest. 
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Sbahla Thompson, BA. (Mod), PhD., in collaboration with Angela 
Larkin, BA. (Mod). 

Department of Genetics, Trinity College, Dublin. 

Identification of Molecular Variations of FUDR with High Anti-Tumour 
Potential. 

5-fl.uorouracil (5FU) is a useful but highly toxic antitumour agent in 
clinical use. Combining this base analogue with altered structures resem-



bling the sugar moiety of uracil nucleosides facilitates manipulations 
which include the degree of susceptibility to chemical or enzymatic 
hydrolysis. These manipulations may allow control over the rate of 
intracellular release of 5FU and consequently control over its observed 
clinical toxicity. This approach has produced Ftorafur in the USSR, a 
less toxic and therefore clinically more useful 5FU derivative. We have 
previously examined in a Salmonella tester system twenty-three 5FU 
nucleoside analogues (synthesised and termed seco-nucleosides by Drs. 
McElhinney and McCormick, TCD), and found a wide range of 
susceptibility - but to chemical hydrolysis only. To seek evidence of 
enzymatic hydrolysis we have been isolating mutants in the genes upp 
udp udk tpp and tdk, blocked in specific steps in the processing of 
nucleosides. We chose a combined chemical mutagenesis and drug 
resistance selection strategy; gene inactivation by transposon insertion 
appeared too inefficient in our hands. 

In a control spontaneous selection for upp mutants (resistant to 2.5 
but sensitive to lOugfml 5FU), none were selected among 164 potential 
candidates. Liquid mutagenesis with the frameshift mutagen ICR-191 
showed a significant (10 fold) increase in the number of 5FU resistant 
mutants. Two out of 670 mutants corresponded to expected phenotypes 
of upp mutants. These mutants showed a 30-40% linkage with purC: :TnlO 
at min 51 of the Salmonella linkage map. udp mutants were selected for 
resistance of upp mutants to 5FU in the presence of adenosine (200ugfml) . 
One upp udp double mutant showed a 50% cotransduction linkage with 
metE: :TnlO at min 84 of the map. upp udp mutants are unable to anabolise 
FUR (5-fl.uorouridine). upp udp tpp triple mutants were selected for 
resistance of upp udp strains to IOOugjml 5FU. The triple mutant showing 
the highest level (28%) of linkage with serB::TnJO at min 99 of the map 
was selected. upp udp tpp mutants are unable to anabolise FUDR 
(5-fluorodeoxyuridine). A upp udp tpp tdk mutant (termed FUDR-X) was 
selected by resistance of the triple mutant upp udp tpp to lOugjml FUDR, 
while upp udp udk (termed FUR-X) was selected by resistance of the 
double mutant upp udp to lOug/ml FUR. These last two mutants have 
yet to be confirmed by linkage analysis. FUDR-X and FUR-X mutants 
can neither anabolise nor metabolise the nucleoside analogues FUDR 
and FUR. 

This group of mutant strains will then be used together with their wild
type counterparts to test further 5FU seco-nucleosides as a means of 
identifying compounds with a range of susceptibility to enzymatic 
cleavage. 

A. R. Tuffery, BSc., MA., PhD., in collaboration with Alison Bybee, 
BA. (Mod). 

Department of Physiology, Trinity College, Dublin. 

Rapid Mitotic Responses. 

The object of the present study is to identify and analyse rapid mitotic 
responses (occurring within 1 hour) in mammalian tissues in vivo. 
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(a) Measurement of mitotic activity. 
The method is based on estimating the average number of cells (f) per 
microscope field, using a squared graticule, and scanning a number of 
fields for mitotic figures. The material used was from an earlier study 
(Redmond and Tuffery (1981), Cell and Tissue Kinetics 14, 625-631). 
Statistical analysis showed that five fields was sufficient to determine f. 

The mitotic activity was determined for each animal, by scanning 10 
fields, equivalent to about 4,500 cells. Comparison with the original data 
of Redmond and Tuffery (1981) gave a correlation coefficient of 0.919 
(P<O.OOJ) and there were no significant differences in the mean values 
or their variances. It is concluded that the 'field' method, besides being 
more efficient, is as reliable as counting individual cells. The method has 
been adapted for use with the submandibular gland of the mouse. 

(b) Murine submandibular glands. 
There is a considerable literature on the effects of a single injection of 
isoproterenol (IPR) on the proliferation of cells in the submandibular 
gland of the mouse, but there are no observations in the first few hours 
after stimulation. 

The experimental design allows for diurnal variation by standardising 
the times of removal of tissue and by using time-matched, carrier-injected 
controls. Groups of 6 male mice, matched for age and weight are used for 
each timepoint, after 2- 3 weeks of acclimatisation to a standard regime 
of housing and handling. All animals were given the metaphase-arrest 
agent, vincristine sulphate (1 mgjkg, i.p .) 3 hours before tissues were 
removed and tritiated thymidine (for autoradiography) 2 hours later. 

A control series of experiments has been done to verify that the 
accumulation of metaphases after vincristine is linear in this tissue. 

Preliminary results confirm that the unstimulated submandibular gland 
shows almost no proliferation and that 30 hours after IPR there is a large 
proliferative response. 

All cell counts and autoradiograptJc processing are in progress. 

A. R. Tuffery, BSc., M..<\., P hD. and A. B. West, BA., MS., MB., BCL., 
BAO., in collaboration with Denise O'Sullivan, BSc. 

Department of Physiology, Trinity College, Dublin. 

Oesophageal Carcinogenesis. 

The objectives of this study are to establish the time-course of the 
proliferative and morphological changes in oesophageal epithelium during 
carcinogenesis. This is to be done in two ways: firstly, by examining 
pathological specimens from a variety of malignant and pre-malignant 
conditions; and secondly by developing and studying an animal model of 
oesophageal carcinogenesis. 

A technique has been evolved for determining the level of proliferative 
activity in the proximal and distal resection margins of specimens of 
human oesophagus which include squamous carcinoma. Only regions 
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which were not obviously abnormal and which contained squamous 
epithelium were studied. 

Random areas of oesophageal epithelium within fields of acceptable 
quality were selected. The I ,500 cells scored for mitotic activity in each 
specimen were those in the 'basal' layer(s) and were identified according 
to morphological as well as topographical criteria. All phases of mitosis 
were scored separately and both the thickness of the epithelium and the 
number of 'basal' layers were recorded. 

In the cases so far completed, the mean mitotic index ( %) in proximal 
resection margins was 0.27 (n=9, range 0 - 0. 79) and in distal resection 
margins 0.60 (n= 6, range 0.1 - I . I). 

A preliminary examination of material resected for reasons other than 
the presence of tumours has been done. This 'benign' series has so far 
been of poor histological quality, so that of the original 16 specimens, 
only three have been studied. The remainder require re-sectioning. 

The objectivity of the counting technique and the extent of regional 
variation in mitotic activity over the length of the oesophagus will be 
assessed using specimens from a vatiety of sources which have been 
prepared by rolling the oesophagus so that its entire length is included in 
a single section. 

An extensive survey of the literature on the induction of oesophageal 
tumours in the rat indicates that intra-peritoneal methylamylnitrosomine 
will be a suitable model for study. 

CARDIOVASCULAR DISEASES 

J. R. Docherty, BSc., PhD., in collaboration with Lisa Hyland, BSc. 

Department of Clinical Pharmacology, Royal College of Surgeons in 
Ireland, Dublin. 

An Investigation of Age-related Changes in Peripheral Sympathetic Neuro
transmission in .Man. 

The initial work involved characterisation of the adrenoceptors involved 
in stimulation-evoked contractions in human saphenous vein, and an 
alteration was found with increasing age in the responsiveness of post
synaptic alpha2-, but not of postsynaptic alpha l -adrenoceptors. This 
work has now been extended to include investigation of contractions to 
exogenously administered noradrenaline (NA), and, for comparison, a 
non-adrenergic agonist 5-hydroxytryptamine (5-HT). The vascular effects 
of 5-HT in man have become a subject of great interest with the recent 
development of drugs like ketanserin which act on vascular 5-HT 
receptors. 

In terms of 5-HT, there was no age-related alteration in its potency, 
but some interesting results were obtained concerning the receptor 
subtype mediating contractions to 5-HT. Antagonists of 5-HT2 vascular 
receptors (e.g. ketanserin) produced non-parallel shifts in the potency of 
5-HT, so that the contractions to low concentrations of 5-HT were 
unaffected but the contractions to high concentrations of 5-HT were 
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markedly shifted. In contrast, the antagonist Yolllmbine competitively 
antagonised the contractions to 5-HT, but with much lower .potency than 
the potency at which it antagonises alpba2-adrenoceptors (pA2 against 
5-HT:5.66;pA2 against NA :7.12;-log M). Hence the contractions of 
human saphenous vein to 5-HT are media ted largely by " atypical" 5-HT 
receptors at which Y ohimbe is an antagonist, but also by 5-HT2-receptors. 
Little is known as yet about the role of either type of 5-HT2-receptors in 
cardiovascular control. 

We have found that the contraction of human saphenous vein produced 
by NA is largely mediated by alpha2-adrenoccptors, again demonstrating 
the importance of this .receptor in veins. For comparison we have also 
looked at the contraction of rat aorta produced by alpha-adrenergic 
agcnists, using tissues from young (3-6 months) and old (24 months) 
Sprague-Dawley Rats. Adrcnoceptors in the rat aorta are exclusively 
alphal and we found no significant age-related change in the potency of 
agonists in the rat aorta. Hence, as in the human saphenous vein, there is 
no age-related change in alphal-adrenoceptor mediated responsiveness in 
rat aorta. Work is continuing to discover how widespread is the 
phenomenon of selective loss of alpha2-adrenoccptor responsiveness in 
ageing. 
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Joseph T. Ennis, MD., FRCPI., FRCR., in collaboration with D. J. 
Dowsett, BSc., MSc., J. F. Kennedy, T. B. Counihan, MD., FRCP., 
FRCPI. and J. Horgan, MB., FRCPI. 

Department of Radiology, Mater Hospital, Dublin. 

The Development of Labelling Techniques in the Detection of Vascular 
Thrombosis. 

Platelet scintigraphy has now become a routine procedure in the Mater 
Hospital, taking approximately 45 minutes to achieve between 80-85% 
labelling efficiency of the platelets. The technique is acceptable to the 
patients and has a significant clinical accuracy. Platelet scintigraphy in 
rabbits showed maximum activity in the blood pool with normal 
sequestration in the liver and spleen. There were no abnormal sites of 
platelet sequestration with a normal platelet life span. 

Of the 160 patients studied most had aortic disease with evidence for 
peripheral embolisation. Platelet scintigraphy is performed on a daily 
basis for four days following the label ling procedure. The limiting factor 
with scintigraphy is the inability to accurately identify thrombotic plaques 
on the aorta in patients with clinical evidence of atheroma. The poor 
platelet yield in the aorta is related to the small number of platelets 
adhering to the atherosclerotic plaques. Similar results were obtained in 
a number of patients suffering from recurrent transient ischaemic attacks. 
The accumulation of the platelets at the site of the atheromatous plaque 
is gradual and probably explains the difficulty in scintigraphic detection 
during the relatively short time available for scanning, i.e. one week. 

The most clinically relevant area for platelet scintigraphy is in the 
detection of acute arterial thrombus formation where there is rapid 
intense accumulation of the radio-labelled platelets. Platelet uptake 
occurred in patients who were on anti-coagulant therapy, i.e. Wafarin or 
Heparin, but not where anti-platelet drugs were used. It is felt that platelet 
scintigraphy may prove to be of use in assessing the efficacy of anti
coagulant therapy, especially in the role of anti-platelet drugs in the 
prevention of thrombosis. 

Finally, Jndium-Jabeiled platelet survival studies have proved to be a 
very useful technique in evaluating patients with thrombocytopenia. It was 
possible to distinguish between thrombocytopenia due to immune 
destruction and that due to splenomegaly, and this is an important use 
for labelled platelets as the test for platelet antibodies can be misleading, 
especially in patients who have been previously transfused due to cross 
reactivity of leucocyte antibodies. Surface scanning of the body and 
computer analysis of the subsequent scans allow accurate determination 
of the primary site of destruction of platelets. 

PUBLICATIONS 
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STACK, J., HEFFERNAN, S. J . and E~'lS, J. T. !maging of abdominal 
panniculitis. British Journal of Radiology (in press). 

Michael J. Gibney, MAgrSc., PhD. and l\tlichael J. Walsh, MD., MRCP., 
FRCP!. 

Sir Patrick Dun Research Laboratory, TCD Medical School; St. James's 
Hospital, Dublin. 

Prostaglandin Metabolism and Law Density Lipoprotein Receptors in 
Angiographical/y Proven Heart Disease. 

Part 1: Platelet Studies 
A total of 30 subjects have been recruited to the first part of the study. 
All have been subjected to coronary artery angiography and have been 
classified into patients (single, double or triple vessel disease) and controls 
(zero vessel disease). Classification as occluded or diseased arteries 
requires 50% stenosis. The subjects are asked to refrain from taking 
non-steroidal anti-inflammatory drugs for 14 days prior to the study-day 
and to present fasting. Subjects are asked not to smoke on the morning 
of the study. Calcium channel blocking drugs are withdrawn for 48 hours 
prior to the test. 

Citrated blood is collected and platelet rich plasma isolated by 
centrifugation. Platelet rich plasma (PRP) (400 ml containing !OS cells) 
is then reacted with collagen at low and high doses (60 ug and 10 ug/ml 
PRP) and the reaction allowed to proceed for 9 minutes. The TxB2-rich 
supernatant is isolated and extracted with successive washings of Ethyl 
Acetate. TxB2 is assayed by radioimmunoassay. 

Fatty acids are extracted from the platelets with chloroform methanol 
and transmethylated prior to GLC analysis. The analytical details to date 
are given in the Table. There are no significant differences in the 
sensitivities of the platelets of patients with or without atherosclerosis to 
either low or high doses of collagen nor are there differences in the fatty 
acid compositions of platelet total lipids. 

This finding contrasts with studies on CHD patients with Type ITb 
hypercholesterolaemia in whom increased platelet sensitivity to collagen 
has been recorded. 

Collagen 
TxBs (ng/IrJ PRP) 

Patients 
Controls 

Platelet Fatty Acid 
Patients 
Controls 

CI6 :0 
18 :8 
19.3 

TABLE 
LOW 

10 ugfml PRP 

149.4 ± 29 
141.8 ± 12 

C18 :0 C18 :1 C18:2 
19:2 15:5 9.7 
15.8 15.6 12.4 
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HIGH 
(60 ug/ml PRP) 

488.6 ± 75 
518.4 ± 30 

C20:4 (% U/W) 
21 :8 
21.8 



Part //: Lipoprotein Studies 
This part of the study is in its early stages of development. The lipoprotein 
fractions of serum have been isolated by sequential ultracentrifugation and 
have been characterised eJectroporetically. 

It does appear from initial studies that the fractions obtained were pure 
enough to proceed to the LDL receptor study. 

I. M. Graharn, FRCPI., FCCP., in collaboration with D. Mulcaby, 
MRCPI., B. Reardon, PhD., R. Mulcahy, FRCPI., R. Katz, MB. and 
J. L. Willems, MD. 

St. Vincent's Hospital, Dublin, Department of Computer Science, UCD; 
The Adelaide and Meath Hospitals, Dublin and the Catholic University, 
Leuven, Belgium. 

Director : Dr. I . Graham (Dublin). 
C.S.E. Project Leader: Professor J. L. Willems (Leuven). 

Computer assisted E/ecrrocardiography. 

We report here on our participation in the Commission of the European 
Communities Common Standards for Quantitative Electrocardiography 
(CSE) project, and on our evaluation of a commercially available com
puterised electrocardiograph. 

Electrocardiographs which produce a computer interpretation (CEs) 
are now widely available and becoming quite cheap. There are wide 
variations between systems in both computer measurements and diagnostic 
ability. Serious treatment errors could result from erroneous diagnoses. 
This has amply vindicated the raison d'etre of CSE - to establish carefully 
documented data bases against which CEs can be tested. 

Older CEs acquire three ECG leads simultaneously while newer systems 
acquire all 12 leads together. CSE has established ECG libraries with 
comprehensively validated measurements against which both systems can 
be tested. CSE has now entered an area of direct interest to practising 
clinicians, tt'1e establishment of a data base of ECGs with independent 
validation of diagnosis from non ECG sources such as stress testing, 
echocardiography and cardiac catheterisation. Irish participation in this 
phase has been substantial and we have submitted 150 independently 
validated cases. 

The pilot phase of 250 cases is being expanded to I ,000. Diagnoses 
include normal ("no structural abnormality"), right, left and biventricular 
hypertrophy and myocardial infarction. Preliminary analyses suggest 
substantial variations between systems for all diagnoses and particular 
difficulty in diagnosing right and biwntricular hypertrophy. 

Our group continues its evaluation of a commercially available CE, the 
Marquette lv'~C IT (M), with regard to basic measurements, the reliability 
of a normal diagnosis (negative predictive value) and the diagnosis of 
myocardial infarction. Agreement between cardiologists and M. for basic 
measurements (ra te, P R QRS and QT intervals and QRS axis) was high 
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with correlation coefficients between 0.89 and 0.99. Longer QT intervals 
require verification. Seventy-two of 175 further tracings were reported 
as normal by M. Three of these were judged to show questionable 
abnormalities by the cardiologists. ECGs were also obtained from 100 
consecutive CCU patients 24 hours after admission. When tested against 
the cardiologists' consensus, sensitivity, specificity, predictive values and 
accuracy exceeded 90 %. Topography was less reliably diagnosed and 
disagreements in the "possibly acute" category were frequent. Pending 
confirmation with larger numbers of cases, we conclude that the M. can 
make measurements and diagnose normality reliably, but that the diagnosis 
of MI, patticularly with regard to topography, requires verification. 

There is no equivalent to the FDA or National Drugs Advisory Board 
to monitor automated ECG diagnostic systems. CSE and the work of 
participating centres such as ours will provide an internationally acceptable 
standard against which systems can be tested. 

PUBLICATIONS 
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The CSE Working Party 
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electrocardiography. Eur. Heart J. 6, 815-25, 1985. 

WILLEMS, J. L., AR>IAUD, P., VAN BEMMEL, J. H., et al. Assessment of the 
performance of electrocardiographic computer programmes with the 
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Denis R. Headon, BSc., PhD., in collaboration with M. De~itt, PhD., 
B. Cunningham, PhD., A. Dobson, PhD. and Dr. F. Stevens, Department 
of Medicine. 

Biochemistry Department, University College, Galway. 

The Influence of Diet on Low and High Density Serum Lipoproteins. 

This research project was designed wit..1. the following objectives in mind: 
1. Influence of absorptative state on the lipid composition of the 

lipoprotein subfractions. 
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2. The influence of dietary n-tetradecanoate on the serum lipid levels 
and on the lipoprotein profiles of a normolipidaemic population. 

The main lipoprotein fractions from a variety of subjects were subjected 
to detailed compositional analysis. Fatty acyl compositional data of the 
cholesterol esters, triacylglycerols, sphingomyelin and phosphatidyl choline 
fractions indicated extensive segregation of fatty acyl residues in the 
lipoproteins. This data raises questions about the equilibration of the 
lipid components among the lipoprotein fractions. 

Gluten free diet treatment of a coeliac population resulted in an increase 
in serum · cholesterol levels with no change in the triacylglycerol con
centration. A significant decrease in the serum levels of LD L1 was evident. 
Long term gluten free diet treatment resulted in an increase in the ratio 
of LDL-cholesterol to HDL-cholesterol. 

Dietary supplementation with the potentially atherogenic fatty acid, 
n-tetradecanoate resulted in a temporary increase in serum cholesterol 
levels. Compositional changes were detected in VLDL and LDL2 giving 
rise to a decrease in particle size and an increase in the degree of 
saturaturation of the fatty acyl components of these two lipoproteins. 
HDL2 levels increased temporarily on n-tetradecanoate supplementation. 

J . J. A. Heffron, PhD., in collaboration with N. O'Connor, BSc. (Hons). 

Department of Biochemistry, University College, Cork. 

Study of the Role of Sodium in the Aetiology of Essential Hypertension. 

Although intracellular sodium ion concentration is increased in essential 
hypertension, it is still not known how sodium ion induces an elevation of 
the intracellular free calcium ion concentration in smooth muscle fibres . 
Our earlier studies showed that the elevation of sodium ion concentration 
in cells observed in essential hypertension, 1-2mM, can trigger specific 
efflux of calcium ion from the matrix of smooth muscle mitochondria. 
This efflux is blocked by micromolar concentrations of calmodulin 
antagonists and by calcium antagonists. 4-10 fiM Diltiazem inhibited this 
calcium effiux. On account of this comparatively low sensitivity to calcium 
antagonists, the calcium transporting functions of the plasma membrane 
and sarcoplasmic reticulum (SR) vesicles were examined. 

Microsomal fractions from smooth muscle were prepared by a standard 
method of this Laboratory ; crude microsomes were fractionated by 
sucrose density-gradient ultracentrifugation. Four bands were resolved 
and were identified by measuring the distribution of the following 'marker' 
enzymes: 5'-nucleotidase, NADPH-dependent cytochrome C reductase 
and NADH cytochrome C reductase. In order of decreasing density, the 
bands corresponded to 'heavy' SR, 'light' SR, smooth SR and plasma 
membrane vesicles. All fractions, except smooth SR, accumulated calcium 
ion in anATP-dependentmanner at pH 7.0 and 1=0.15. Plasma membrane 
vesicles retained their calcium load for up to twenty minutes after which 
a pronounced 'leakiness' developed. 'Heavy' SR accumulated calcium at 
the greatest rate, 36nmolfmg/min., compared with 25 and 22 by the 
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'light' SR and plasma membranes, respectively. Both of tbe SR fractions 
retained their calcium loads for at least thirty minutes and neither exhibited 
spontaneous release of the ion. Sodium azide, a potent blocker of 
mitochondrial calcium accumulation, had no significant effect on the 
calcium uptake activities of any of these fractions. These three fractions 
are suitable for the final phase of this study, namely, the identification of 
the calcium release pathways of the SR and plasma membrane and their 
sensitivity to calcium antagonists. 
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Alan K. Keenan, BSc., PhD., in collaboration with Rosemary Murray, 
BSc. (Hons). 

Department of Pharmacology, University College, Dublin. 

Solubilisation and Reconstitution of the Beta-adrenoceptor-linked Adenylate 
Cyclase System. 

Solubilisation of the ~adrenoceptor-linked adenylate cyclase system in 
chicken erythrocyte membranes has been investigated using the non-ionic 
detergent lauroyl sucrose. This detergent reproducibly solubilised 35% of 
protein, 66% of adenylate cyclase units preactivated with isoprenaline + 
Gpp(NH)p, and 55 % of receptor as measured by 1251-cyanopindolol 
(1251-CYP) binding. The solubilised components were together recon
stituted into phospholipid vesicles following detergent removal with 
SM-2 Biobeads. However, the components of the reconstituted system 
were not functionally coupled since reversal of the permanently activated 
state of the enzyme could not be demonstrated with isoprenaline + GTP. 

Interactions between re.ceptor (R), guanine nucleotide binding protein 
(Ns) and catalytic unit (C) were further studied (see 1984 report) in the 
native system. The susceptibility of Gpp(NH)p-induced stimulation to 
blockade by propranolol was also observed with other ~-adrenoceptor 
antagonists (timolol, pindolol, both w - s M, 10-s M). As with propranolol, 
after 'opening' of the Ns site to full activation by Gpp(NH)p (treatment 
with isoprenaline + GMP), timolol and pindolol were now without effect 
on the system. 

Inhibition of Gpp(NH)p stimulation of cyclase by (- )-propranolol was 
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correlated with displacement by (-)-propranolol of 3H-DHA binding to 
P-adrenoceptors (r=0.98, significant at p < 0.01), both binding and cyclase 
inhibition having an IC50 value of 1.26 X 10- s M. The effect was also 
stereospecific since the IC50 for (+)-propranolol was two orders of 
magnitude greater than for t..'le ( -)-isomer (Table 1). Stimulation of 
cyclase by NaF at the level of the Ns protein was not inhibited by 
propranolol (Table 2). After isoprenaline + GMP treatment, stimulation 
by NaF was slightly reduced, but was again unaffected by propranolol. 

R-Ns coupling was also investigated using the polyene antibiotic 
filipin which has been previously demonstrated to be an uncoupler. In 
the present experiments, inhibition of Gpp(NH)p stimulation by filipin 
and propranolol was compared. While the propranolol inhibition was 
abolished after isoprenaline + GMP treatment, the action of fi1ipin was 
attenuated (Table 3). 

Since the P-adrenoceptor has been shown to interact with the inhibitory 
Ni protein in reconstituted systems, we considered the possibility that 
propranolol might promote coupling to Ni. However, preliminary studies 
using pertussis toxin and N-ethylmaleimide (NEM), both of which are 
thought to inhibit Ni activation, proved negative. 

Conclusions 

1. The recently synthesised non-ionic detergent lauroyl sucrose is suitable 
for solubilisation and reconstitution of the chicken erythrocyte 
adenylate cyclase system. 

2. The reconstituted components are not coupled since hormone
dependent reversal of the 'permanently' activated enzyme activity does 
not occur. This may reflect the presence of limited coupling in the 
native systerr". 

3. Investigation of cyclase stimulation by Gpp(NH)p would suggest that 
~-adrenoceptor antagonists inhibit R-Ns coupling, as does :fi.lipin and 
that fllipin also reduces Ns-C coupling, since it still reduces cyclase 
stimulation after removal of receptor involvement by isoprenaline and 
GMP treatment. 

TABLE 1 

Stereospecificity of propranolol's inhibition of (i) Gpp(l\TH)p-stimulated 
adenylate cyclase activity and of (ii) 1251-CYP binding to chicken erythro
cyte membranes. IC50 values quoted represent means ± s.e.m. of 3 

(-)-propranolol 

(+)-propranolol 

independent experiments. 

Inhibition of cyclase 

1.34 X I0- 8 M 

1.0 X l0-6 M 
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Displacement of binding 

1.34 X l0-8 M 

1.7 X I0-6 M 



TABLE 2 
Lack of effect of propranolol (I0-5 M) on stimulation of cyclase by 10 mM 
NaF before and after isoprenaline + GMP treatmem. Results are 
expressed as percentage of NaF stimulation in untreated membranes and 
are means ± s.c.m. of 3 independent experiments. *p < 0.02 with respect 

to NaF stimulation in untreated membranes. 

Treatment 
None 

Iso + GMP 

NaF stim. 
100 

77 ± 5* 

TABLE 3 

NaF + propranolol 
108 ± 7 
66 ± 6* 

Effect of propranolol (10- 6 M) and filipin (100 llgfml) on Gpp(NH)p 
stimulation in control and isoprenaline + GMP-treated membranes. 
Results are expressed as a percentage of Gpp(NH)p stimulation in control 
membranes and are means ± s.e.m. of 3 independent experiments. 
*p < 0.02, **p < 0.001 with respect to Gpp(NH)p control; tp < 0.05 with 

respect to filipin effect in control membranes. 

propranolol filipin 
Control 22 ± 2** 20 ± 2** 
Iso + GMP 88 ± 12 50± 5*"j" 
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Magnus Ohman, MB., MRCPI. 

Department of Cardiology, St. Laurence's Hospital, Dublin. 

Adrenoceptor Changes following Acute Myocardial Infarction and Subse
quent R ehabilitation. 

The objective of this research is to evaluate changes in alpha- and beta
adrenoceptors following acute myocardial infarction in man. In a parallel 
study a canine model will be utilised to examine adrenoceotor mediated 
responses after experimental myocardial infarction. Initial work in this 
study has been directed towards establishing adequate techniques. Alpha-
2-adrenoceptors have been studied on human and canine platelets using 
3H-rauwolscine, with phentolamine as a displacing agent. This work has 
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yielded a low non-specific binding (20-40%) and reproducible results. 
Beta-adrenoceptors on human and canine lymphocytes have been 
investigated using 1251-iodocyanopindlol (ICYP). The initial work with 
this ligand showed a high non-specific binding (60-80%). By utilising 
defibrination, and thereby removing the platelet contamination from the 
lymphocyte preparation, it was found that ICYP bound to a 5-HT 
receotor site on the platelet. It has also been shown by Woods et al. 
(Vanderbilt University, U.S.A., personal communication) that ICYP had 
unsatisfactory dissociation characteristics, which has necessitated a 
change of radioactive ligand to study the beta-adrenoceptor on the 
lymphocyte. Recently work has been undertaken to utilise 1251-
iodopindolol to study the beta-adrenoceptor. Patient evaluation is 
currently taking place. The serum determination of catecholamines, using 
HPLC with electrochemical detection, has been found to be adequate 
for the study. 

The canine model of acute myocardial infarction has been evaluated 
and found to be satisfactory. This has included histological confirmation 
of myocardial necrosis. The effect of anaesthesia on adrenoceptor density 
in a canine model is currently being examined. 

PUBLICATION 
OHMA'K, E. M. and .KELLY, J. G. Beta-adrenoceptor changes in exercise 

and physical t raining. (Review article) Sports Cardiology (in press). 

Ronan G. O'Regan, MB., BCh., BAO., BSc., PhD., MD. 

Department of Physiology, University College, Dublin. 

Structure of the Cell-free Per fused Carotid Body. 

Carotid bodies perfused with physiological saline solutions undergo 
marked reductions in chemosensitivity and oxygen usage. An investigation 
was undertaken to ascertain if any ultrastructural abnormalities of the 
organ could account for these changes. 

In adult cats anaesthetised with pentobarbitone sodium (induction 
42-48 mg.kg- 1 i.p.; maintenance, 6- 12 mg i.v.) both carotid bifurcations 
were prepared for vascular isolation so as to permit carotid bodies to be 
either naturally perfused with blood or artificially perfused with Ringer
Locke solution (37°C; P02, 18-21 kPa ; pH, 7.38- 7.42; 8g.1-1 added 
dextrans). Cannulae inserted into lingual and dorsal muscular arteries 
were used to monitor inflow perfusion pressure and also as pathways for 
perfusion. In each experiment one carotid body was perfused with 
Ringer~Locke solution at a constant pressure (100-130mm Hg) for 
durations of 15-90 min while the contralateral organ served as a blood 
petfused control. At the end of experimental procedures both carotid 
bodies were fixed by perfusing with 2.5% buffered glutaraldehyde and 
subsequently processed for viewing with an electron microscope (Phillips 
EM 300). 

50 



Control carotid bodies showed a normal ultrastructural appearance. In 
contrast, contralateral organs subjected to saline perfusion for periods as 
short as 15 min displayed mitochondrial damage in cells and nerve endings 
consisting of swelling, disruption of cristae and less dense matrix. With 
more prolonged perfusion total disruption of mitochondria, nuclear 
clumping and a paucity of endoplasmic reticulum were noted. However, 
dense-:;ored vesticles appeMed essentially normal in electron density and 
number except after the longest perfusion periods (90 min) where their 
cellular concentration decreased. 

This study provides morphological evidence to account for the 
deterioration in function of the carotid body perfused with cell-free media. 
The use of this type of preparation to study peripheral chemoreception 
is questionable. 
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Department of Vascular Surgery, St. l ames's Hospital, Dublin. 

The Management of Patients with Asymptomatic Carotid Stenosis. 

Despite recent advances in the field of vascular surgery, controversy still 
surrounds the dangers to the patient with asymptomatic stenosis of the 
internal carotid artery. Thompson et al. in 1976 reported a 19% instance 
of stroke and a 27% instance of transient ischaemic attack in association 
with asymptomatic carotid stenosis. However, few reports since then have 
found similar results. The management of asymptomatic carotid stenosis 
is dependent on its inherent risk. A high risk would justify prophylactic 
endarterectomy while a low risk may encourage one to follow these 
patients without operative intervention. Over a four year period we have 
prospectively studied a randomly selected group of 195 patients who were 
found to harbour a total of 215 asymptomatic internal carotid artery 
stenoses. At presentation and during follow-up, patients were assessed 
clinically and by non-invasive testing using Doppler ultrasonic arterio
graphy in combination with real time spectral analysis, to determine the 
occurrence of symptoms of cerebral ischaemia and to follow possible 
disease progression. Forty-five per cent of the patients had ischaemic 
heart disease, 52% were hypertensive, 7% diabetic and 84% were smokers. 

During follow-up of up to four years (range, 1-4 years) 15 patients have 
died, 10 suffering a myocardial infarction. None of the deaths were related 
to stroke. A total of 17 patients (8.5 %) have suffere.d a neurological deficit, 
transient ischaemic attacks in I3 (6.5%) and stroke in 4 instances (2.0%). 
Of the patients suffering a stroke none had an antecedent transient 
ischaemic attack. Two of the strokes occurred in the first year and two 
in the third year leading to a cumulative stroke-free survival of 97% in 
three years. Disease progression occurred in 29 arteries (13.5 %) and there 
were associated symptoms in only three instances (TIA/2, CVA/1). A 
total of 8 arteries became occuleded during follow-up, all asymptomatically. 

Our results show a low incidence of stroke in association with 
asymptomatic stenosis of the internal carotid artery and therefore question 
the role of prophylactic carotid endarterectomy. 
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GASTROENTEROLOGY 

Owen I. Corrigan, BSc. (Pharm.), MA., PhD., in coHaboration with 
M. Ring, BSc. (Pharm). 

Department of Pharmaceutics, School of Pharmacy, Trinity College, 
D ublin . 

In-Vitro and In-Vivo Evaluation of Potential Cholelitholytic Agents. 

Our analysis of the composition of bilary calculi were extended to include 
common bile duct stones. Common bile duct stones, collected by 
endoscopic sphincterotomy were obtained from 24 non-selected patients 
for analysis. The major constituents of stones: cholesterol, calcium 
bilirubinate, calcium carbonate, palmitic acid and calcium palmitate were 
determined quantitatively using enzematic, infra red spectroscopic and 
gas chromatographic meL1ods. There was a predominantly higher pro
portion of female patient (78 %) and 13% of patients had multiple stones. 
Stone weights ranged from 20 mg to 1.5 g. Two patients had stones with 
a distinct coating and core, while three stones were found to contain 
suture material (i.e. 12.5%). The latter percentage contrasts with the 
30.5 % reported in Germany. The chem ical composition of the common 
bile duct stones examined is summarised in Table 1. While cholesterol 
was the major constituent present in the duct stones exall'ined, a finding 
in agreement with the results for gallbladder stones, the calcium carbonate 
content at 5 % is only half the value obtained with bladder stones. Fatty 
acid, in the form of palmitic acid and calcium palmitate, and calcium 
bilirubinate constitute the major secondary components in duct stones. 
These observed differences between duct and bladder stones are in 
qualitative agreement with those of Wosiewitz. However, the stones of 
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Irish origin have a higher overall cholesterol content (64.5% vs 45.3 %) 
and a lower percentage of calcium bilirubinate (8.1% vs 15.8 %). While 
the total fatty acid contents were similar in both studies, free palmitic 
acid was the dominant form in Irish stones, in contrast to calcium palmitate 
in the German study. The results to date confirm the importance of 
palmitate as a secondary component in bile duct stones and the potential 
importance of fatty acids in influencing stone dissolution. The estimated 
solubilities of major gallstone constituents in prospective gaJJstone 
dissolving agents were determined. The results indicated that pyrrolidone 
derivatives have potential as eo-solvents for gallstone dissolution. In the 
absence of toxicity data for these agents the LD50 of each solvent was 
determined in male rats following a single oral dose. 

The toxicity of the pyrrolidone derivatives increased with the length of 
the alkyl substituent. The values, in the range 6-2.7 mlfkg, indicate that 
these compounds have relatively low acute toxicity. 

TABLE I 
Mean Composition of Bile Duct Stones as a percentage of Dry Weight 

Constituent % Range 
Cholesterol 64.5 22.9- 96.7 
Calcium Carbonate 5.07 0-16.3 
Calcium Bilirubinate 8.1 0.7- 35.3 
Palmitic Acid 5.4 0.4-34.8 
Calcium Palmitate 2.6 1.18- 6.1 
Ash 6.65 0.12- 36.8 

John Feely, MD., MA., BSc., FRCPI., in collaboration with Therese 
O'Reilly, MSc., .MRSC. 

Department of Pharmacology and Therapeutics, St. James's Hospital, 
Dublin. 

Pharmacological Control of Liver Blood Flow and Portal Pressure in 
Patients with Chronic Liver Disease. 

We have continued to evaluate the methods of determining liver blood 
flow (LBF) and the effect of drug therapy on portal hypertension. 
Indocyanine green (ICG) measured by a spectrophotometric (Spec) 
method has been traditionally used to measure LBF. Recent evidence 
in animals suggests that this method overestimates ICG concentration. 
A high-performance liquid chromatograph (HPLC) method has been 
developed which is sensitive and reproducible. While there is an excellent 
correlation (n = 35, r = 0.96, p < 0.01) between the two methods the 
Spec method overestimates ICG concentrations particularly plasma levels 
5-20 min following intravenous ICG. Whether these higher levels are due 
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to a contaminant or metabolite ofiCG remains to be established. Estimated 
LBF is consequently lower using the Spec method. Thus, while absolute 
values differ the percentage change in drug-induced alterations in LBF 
is almost identical. 

In 8 patients (5 with established portal hypertension), following hepatic 
vein catheterisation, nifedipine (a calcium antagonist that dilates arteries) 
acutely had no significant effect on LBF or portal venous pressure (PVP). 
Of interest, a number of these patients had LBF values comparable to 
normal subjects. 

In another study the effect of combined acute therapy with propranolol 
(0.1 mg/kg, non-selective B-blockcr) and glyceryl trinitrate (GIN 0.5 mg 
venodilator- particularly venous} was studied in 11 patients with chronic 
liver disease. As shown in Table (mean ± S.D.} this combination produced 
produced significant ('-'p < 0.01) reductions in LBF, PVP and systemic BP. 

LBF (ml/min) 
PVP (mm Hg) 

Mean BP (mm Hg) 

Control 
1074 ± 407 

17.7 
96 ± 7.2 

Propranolol/GTN 
767 ± 391* 

11.7 ± 7* 
83 ± 6* 

Having established appropriate methodology and examined the effects of 
arterial/venous dilator therapy studies are continuing with additional drug 
combinations in an effort to determine therapy which produces the most 
favourable overall response on systemic and portal haemodynamics. 
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P arnell Keeling, MCb., FRCSI. 
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Director : Professor Thomas P. J. Hennessy. 

Submucous Injection of Te.flon: an Endoscopic Treatment for Gastro
oesophageal Reflux. 

Submucosal Teflon injection has been used successfully in the treatment 
of ureteric refiu.x in children (O'Donnell and Puri, Br. Med. J., 289 : 7-9, 
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1984). We are studying the use of submucosal injection of Teflon in the 
lower oesophagus after a Wendel cardioplasty as a means of improving the 
lower oesophageal sphincter pressure (LOSP) and preventing reflux. The 
Teflon is being injected both intra-operatively and endoscopically. The 
rigid scope and the Macbeth needle are used in the group of dogs which 
are being treated endoscopically. The intra-operative group are being 
injected under direct visualisation with a needle and syringe. The Teflon 
is injected immediately above the hernia around the entire circumference 
of the oesophagus. The correct volume of Teflon that should be injected 
is difficult to calculate. In addition, it is difficult to ensure that all the 
Tefton injected using the endoscopic route is in the submucosal position. 

To date, 9 mongrel dogs had their LOSP measured pre-operatively. 
A Wendel cardioplasty and a hiatus hernia was then established through 
a left thoracotomy. The LOSP fell post-operatively. All dogs developed 
oesophagitis which was confirmed endoscopically and on mucosa! 
biopsies. The Teflon was injected endoscopically 3 weeks after surgery. The 
postoperative pressure rise has been encouraging and the oesophagitis 
has been controlled at 6 weeks. 

To date, only three dogs had intra-operative therapy and their follow-up 
is too short to comment on their results. 

Teflon in the lower oesophagus is well tolerated, raises the LOSP after 
a Wendel cardioplasty and merits further investigation as an anti-reflux 
measure. 

Dr. M. Lombard, MB., MRCP!. 

Mater Misericordiae Hospital, D ublin. 

Director: Dr. J. Crowe, PhD., FRCPI. 

Primary Biliary Cirrhosis and Sicca Syndrome: Is there a Common 
Immunological Af echanism? 

Primary biliary cirrhosis (PBC) results from immunological damage to 
bile ducts in the liver. Previous studies (1) have suggested that aberrant 
expression of MHC class II antigens on bile duct epithelium in PBC may 
be relevant to its pathogenesis. The condition is commonly associated with 
autoimmune phenomena and 75% of patients have sicca syndrome. 
Demonstration of a common immunological mechanism in biliary and 
salivary ducts would support the hypothesis that this association is due 
to a common antigen. 

Liver and gingival biopsy specimens from 15 patients with PBC were 
examined for the expression of HLA-DR antigen and inflammatory 
infiltrate. There were 13 females and 2 males aged 39- 7 5 years; 13 patients 
had sicca syndrome and 14 had positive mitochondrial antibody titres. 
Cryostat sections were prepared from fresh tissue and stained for DR 
antigen and lymphocyte subtypes using peroxidase-conjugated monoclonal 
antibodies. Results were compared with 44 liver biopsy and 5 gingival 
biopsy specimens from non-PBC patients. 
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Of the PBC patients 12/14 with bile ducts in the samples expressed DR 
antigen on bile duct epithelium. Eleven of these patients also had 
predominantly T-cell periductular inflammatory infiltrate but there was 
no correlation between degree of infiltrate and extent of DR expression. 
Ten patients had gingival biopsy containing salivary tissue and 7 of these 
displayed D R antigen on the columnar gland epitheli um. Half of these 
salivary specimens had no inflammatory infiltrate and the others had only 
mild infiltrate. Of the non-PBC patients 4/44 expressed DR antigen on 
bile duct epithelium and 1/5 on salivary gland tissue. 

This study confinns previous findings (1) of aberrant DR antigen 
expression on bile duct epithelium in PBC. The aberrant expression of this 
antigen in salivary gland tissue from these patients indicates that a 
common immunological phenomenon is involved in the association of 
sicca syndrome and PBC and is further evidence in support of a common 
'ductular' antigen. 
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K + -H. - ATPase - A !listamine Receptor in Human Oxyntic Cells? 

The p reliminary investigations on this project were concerned with (a) the 
purification of oxyntic cells from human gastrectomy specimens and (b) 
isolation of the acid secretory microsomal K + - H + - A TPase from rat 
gastric mucosa. The objective of t.l-!e current research was {a) to determine 
the suitability of human biopsy specimens as material for use in the 
separation of purified oxyntic cells and (b) to determi:1e optimal conditions 
for purification of K + - H + - A TPase from human gastric mucosa. 
(a) The method used for the preparation of parietal cells from gastrectomy 
specimens (Biochem. Soc. Trans. 13, 488-489, 1985) was modified to 
accommodate the use of the small quantity of tissue available from 
biopsy specimens. A successful reproducible separation of homogenous 
oxyntic cells was obtained from 5 pooled biopsies. Homogeneity and 
viability were ascertained by light microscopy using specific stains and 
Trypan Blue. 
(b) Previous results on the separation of K .... - H +- ATPase from rat 
gastric mucosa showed that the technique (Soumarmon et al, 1983) 
which was used initially d.id not provide a good yield of purified enzyme 
and showed excess distribution of enzyme in mitochondrial and nuclear 
fractions with a minor part (c. 5 %) of total en?ymc activity appearing in 
the microsomal fractions. Therefore, alterations were made in the puri
fication system as follows : The homogenate was subjected to a single 
spin at 100,000 g and the resulting pellet was piaced on a 3-band 
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discontinuous sucrose gradient. Fractions were assayed for ouabain 
sensitivity and it was found that a major portion of the A TPase activity 
in the nuclear and mitochondrial fractions was ouabain sensitive, thus 
accounting for the anomalous distribution of ATPase activity previously 
recorded. 

K + - H + - A TPase was also purified from pooled human biopsy 
specimens (c. 70 mg wet weight). Table 1 shows purification and yield 
of K + - H + - ATPase from rat gastric mucosa and human biopsy tissue. 
Enzyme activity was recovered from a band at the interface between 
0.8 M and 1.2 M sucrose. The purification technique developed was 
satisfactory and was found to be suitable for separation of the enzyme 
from small amounts of gastric tissue. 

TABLE I 

ISOLATION OF K + -H+ -ATPase FROM GASTRIC MUCOSA 

Tissue Yield% Purification Fact. Stimulation by K + 

Rat 11 51 1.82 

Human 5.9 28 1.7 

4.9 33 1.56 
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Investigations into Controlling Factors in Bile Synthesis in the Liver. 

This study investigated the effects of insulin and insulin in combination 
with noradrenaline or isoprenaline on the activities of 3-hydroxy-3-
rnethylglutaryl coenzyme A reductase (HMG CoA reductase) and acyl
coenzyme A: cholesterol-0 -acyltransferase (ACAT) in isolated rat 
hepatocytes. Viable suspensions of rat liver cells were prepared by 'in situ' 
perfusion of rat liver with collagenase as described by Edwards (Arch. 
Biochem. Biophys. (1975) 170: 188-203). After isolation, hepatocytes were 
incubated with insulin (1 mU/ml), noradrenaline (5.5 x I0 - 5M)/insulin 
and isoprenaline (5.5 x l0 - 5M)/insulin. The activities of microsomal 
HMG CoA reductase and ACAT in isolated rat hepatocyte preparations 
(n=6) are tabulated below (Table l). Insulin was found to increase the 
activity of HMG CoA reductase and to have no effect on the activity of 
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ACAT. The effect of noradrenaline or isoprenaline in the presence of 
insulin on HMG CoA reductase v.as not as marked as that of insulin 
alone (Table 1). The combination of either catecholamine with insulin 
had no effect on the activity of ACAT. These observations suggest that the 
activities ofHMG CoA reductase and ACAT are regulated independently 
by insulin. Insulin stimulated HMG CoA reductase but had no effect on 
the rate limiting enzyme of cholesterol esterification. 

The data suggests that under the experimental conditions used, a 
decoupling of HMG CoA reductase and cholesterol synthesis may have 
occurred. It is possible that when both catecholamines and insulin are 
present the cellular demand for the pre-reductase substrate, acetyl-CoA 
may not be as high as when insulin alone is present. This would be 
consistent with a decreased need for the cell to synthesize HMG CoA 
reductase in order to maintain a constant sterol biosynthetic rate, as 
recently reported by Gibbons et al (J. Bioi. Chem. (1984) 259: 14399-
14405). The lack of effect of insulin either alone or in combination with 
noradrenaline or isoprenaline on ACAT activity may be explained by 
an absence of change in the sterol biosynthetic rate. 

TABLE 1 
Effect of insulin (1 mU/ml), noradrenaline [5.5 x I0 - 5M]/insulin (l mU/ 
ml) and isoprenaline [5.5 x I0 - 5M]/ insulin (1 mU/ml) on the specific 
activities of microsomal HMG CoA reductase and ACAT in isolated 

Control 
Insulin 
Noradrenaline/ insulin 
Isoprenaline/ insulin 

rat hepatocytes (n=6) 

HMG CoA reductase 
(nrnol/minfmg) 
0.193 ± 0.03 
0.681 ± 0.05* 
0.459 ± 0.08* 
0.366 ± 0.08* 

*P < 0.05 relative to control 
Results are expressed as mean ± SEM. 
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HAEMATOLOGY 

C. Feighery, 1\'ID., A. Wbelan, PhD. and S. McCann, MD., in collaboration 
with Adel Alwan, MSc., BVMS. 

Departments of Immunology and Haematology, St. James's Hospital, 
Dublin. 

Lymphocyte Abnormalities in B-CLL. 

B-cell chronic lymphocytic leukaemia is a lymphoproliferative disease 
characterised by increased proliferation of undifferentiating immature 
B cells, which are clonal in origin. Recent evidence suggests that the B cell 
abnormality may be as a result of a defect in T ce11 regulation. The 
purpose of this work is to examine some of the humoral and cellular 
abnormalities in this disease. 

Rabbits were immunised with pooled B cells, from patients with B-CLV 
over a 9 month period. Sera from these rabbits were cross-absorbed with 
normal white cells and tonsillar B cells. The rabbit sera was found to 
react only with B cells from patients after absorbtion using immuno
fluorescence. Membrane antigens from patients' B cells were solubilised 
using a detergent nonidet P 40. The antigens were then electrophoresed 
on SDS-polyacrylamide gels, electrob!otted onto nitrocellulose and 
probed using the absorbed rabbit antisera. The results of these studies 
show that (:LL B cells, from 10 patients studied, express antigens on their 
membranes which are not found en normal white cells or tonsillar B cells. 
This work is continuing. 

T cell function was investigated using coculture techniques. In initial 
experiments, comparisons were made betvveen the effects of mitomycin C 
pretreated T cells and untreated T cells on tonsillar B cell immunoglobulin 
production (Fig. lA and B respectively). The results of these studies show 
that there was a significant increase in the amount of IgM synthesised by 
tonsillar B cells concultured with mitomycin C treated T cells from the 
patients compared to controls (p < 0.05). Tbis difference was not observed 
>vith l gG or IgA, nor when the cells were untreated with mitomycin C. 
It was also shown that mitomycin C reduces the T helper effect on immuno
globulin synthesis from both patients and controls. In another series of 
experiments, T cells from both patients and controls were either irradiated 
or mitomycin C treated and cocu!tured with tonsillar B cells in the 
presence of pokeweek mitogen, using blastogenesis as a means of deter
mining responsiveness. 

The results of these studies (Table 1), show that tonsillar B cells 
cocultured with patients' T cells had a dirr.inished capacity to respond 
to pokeweek mitogen, which was abrogated by T cell irradiation (2500 
RADS) and not by mitomycin C. This abnormality is under investigation. 
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TABLE 1 

The effect of mitomycin C or irradiation treated T cells from patients 
and controls on tonsillar B cell lymphoblastogenesis in the presence of 
pokeweek mitogen. The results are expressed in counts per minute (cpm) 

using 3H thyrrJdine incorporation 

Controls (5) 
T +B 3901 ± 1924 
T+B+PWM 9574 ± 2969 

MMcT+B 1251 :::: 601 
MMcT+B+PWM 3508 ± 2574 

IrrT+B 1240 ± 748 
lrrT+B+PWM 3148 ± 1290 

T+B - Patient or control T cells cultured 
(Ratio 4:1). 

MMcT = Mitomycin C treated T cells. 
IrrT = Irradiated T cells (2500 RADS). 
PWM = Pokev;eek mitogen. 

Patients (5) 
4220 ± 2179 
4909 ± 1815 
1672 ± 962 
1676 ± 971 
1240 ± 703 
2823 ± 1692 

with tonsillar B cells 

Figures in parenthesis represent the number of studies. 

Immunoglobulins levels (IgG, IgA and lgM) in the supcrnatants after 
7 days of eo-culturing T cells from 10 controls (N) and 10 patients (CLL) 
with tonsillar B cells (B) at ratio 5-1. 
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(a) T cells without pretreatment. 

(b) T cells were pre-incubated for 30 minutes in the presence of Mitomycin 
C, washed 4 times prior to culture with B cells. 

(B) 

IgG lgA Igl\1 

• • • ·.:. ,200 • 200 ~ • 
~ , • • =: .... 
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Dr. Emer Lawlor, MB., DCH., MRCPath., in collaboration with Professor 
I. J. Temperley; Dr. S. R. McCann; Dr. P. Daly, Dr. T. Finn and Ms. 
C. Blaney. 

Sir Patrick Dun Research Laboratory. 

St. James's Hospital and Trinity College, Dublin. 

Cellular Differentiation and Lineage Fidelity in Leukaemia/Lymphoma. 

The objective of this study was to investigate the occurrence of lineage 
infidelity i.e. abnormal antigen expression in leukaemia/lymphoma using 
monodonal antibodies. Cells from 32 patients with acute myeloid 
leukaemia (AML) have been studied for the presence of a variety of 
lymphoid antigens (Table 1). When technical artefacts due to Fe binding 
as reported last year are excluded abnormal antigen expression in AML 
appeared rare. Only 2 patients (I cALL +, I B4 +) showing abnormal 
antigen expression were detected. In the latter case it was not possible to 
determine whether the B4 + cells (24 %) represented a separate lymphoid 
blast population. 

Interestingly one childhood AML who had 14% B4 + cells at diagnosis 
showed a total lineage switch to B4 +cALL-All at relapse. Of 51 patients 
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with acute lymphatic leukaemia (ALL) (Table 2) 12% showed lineage 
infidelity as represented by MY9 positivity and 10% (4/39) MY7 positivity. 
Further work using the differentiation promotor TPA con.firmed last year's 
finding of the development of M Y7 positivity after culture in a patient 
with MY9+ ALL and the preliminary finding of MY7+ or MY9+ cells 
developing in the control cultures. In 4 or 5 cases of childhood ALL, 
MY7+ cells (4 cases) or MY9- cells (I case) were deteced after culture 
and in two cases double labelling confirmed that both antigens were on 
the same cell. 

This occurred both in the presence or absence of TPA suggesting that 
the expression may be independent of maturation. Whether this 'un
masking' of myeloid antigens represents lineage infidelity or whether early 
lymphoid cell precursors can normally express these antigens remains to 
be determined. 

However, we were unable to find these antigens on cultured B-CLL 
cells (1 case), tonsillar B cells (1 case) or peripheral blood lymphocytes 
(B + T cells - 2 cases) suggesting that they are not present on B cells at 
a later stage of development. 

TABLE 1 

Lymphoid Antigen Expression in AML 

Early B Cell Antigens Early T Cell 
B4 cALL BI wT1/3A1 Leu 1 

AML 1/10 1/32 0/31 0/12 0/25 

A positive result was recorded when > 20% of blast cells reacted. 

TABLE 2 
Myeloid Antigen Expression in ALL 

MY9 MY7 M02 PMN6,29 AML 2- 23 
B4 + cALL- ALL 0/2 0/2 
Common ALL 5/35 3/24 0/10 Oj9 
T-ALL 1/12 1/ll 
B-ALL 0/2 0/2 
Total 6/51 4/39 
(%) (1 2 %) (10%) 

A positive result was recorded when > 20% of the blasts reacted. 
-Not done. 
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FINN, T., LAWLOR, E., TEMPERLEY, I. J., McCANN, S. R. MY9 antigen 
expression in acute lymphoblastic leukaemia: lineage infidelity or 
previously undetected expression on lymphoid cells? Exp. Haematol. 
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Monocytic differentiation in acute myeloid leukaemia: a cause of Fe 
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of chromosome 15 (q 22) and 17 (q 12-21) in a Burkitt's lymphoma/ 
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Marjorie M. Young, MD., MRCP., in collaboration with Anna 
Vasquez, BA. 

Sir Patrick Dun. Research Laboratory, St. James's Hospital, Dublin. 

Effect of Etretinate on Neutrophil Function in Psoriasis. 

Objectives: To determine tbe effect of Etretinate and other therapeutic 
agents upon neutrophil function in psoriasis. 

Methods and Results : Patients with chronic active plaq'..le psoriasis were 
selected by Dr. Young. They were of mild to moderate severity and were 
not receiving active treatment at the time of study. Controls were volunteers 
wilh no personal or famiiy history of skin disease. Further studies were 
carried out on LlJ.e effect of Etretinate upon the production of superoxide 
radicals generated during the respiratory burst of neutrophils and which 
accompanys phagocytosis. It was observed that Etretinate has an inhibitory 
effect and this was dose-dependant. The next series of experiments involved 
in vitro studies with Etretinate upon another aspect of neutrophil function, 
degranulation. Firstly, a series of experiments on 8 psoriatics and 8 controls 
showed t.i.at the solvent, DMSO, had no inhibitory or stimulatory effect 
upon degranulation. The addition of Etretinate in varying concentrations 
ranging from w - G to I0 - 9 had no effect whatever upon neutrophil 
degranulation from either the control or psoriatic group. 

Having observed an inhibitory effect by Etretinate upon the production 
of superoxide radicals, as measured by chemiluminescense (CL), we 
extended the studies to observe the effect of another drug used often in 
the topical treatment of psoriasis, Anthralin or bithranol. At similar 
concentrations, Dithranol had an inhibitory effect upon CL production 
of neutrophils from both groups and like Etretinate, the effect was dose
dependant. 

Conclusions: These studies demonstrate that Etretinate has a selective 
effect upon neutrophil function and that the latter may be governed by 
various stimuli. As Etretinate and Dithranol both inhibit CL in vitro their 
actions may be similar i.e. by the inhibition of the lipoxygenase pathway. 
Studies are under way to determine the effect of Etretinate metabolites 
upon neutrophil function and to determine the effect of Dithranol upon 
degranulation. 
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MENTAL HEALTH AND NEUROLOGY 

Roger Anw-yl, BSc., PhD., in collaboration with D. Mulkeen, BA. (Mod) 
and W. L. Lee. 

Department of Physiology, Trimty College, Dublin. 

Neurophysiological Investigation of Potentiation and Long-term Potentiation 
in the Rat Hippocampus. 

High frequency stimulation of the axons innervating the hippocampal 
CAI pyramidal cells produces a post-tetanic potentiation (PTP, decay 
time constant 100 secs) and also a long term potentiation (LTP, decay 
time constant several hours) of excitatory synapt.ic transmission. In order 
to elucidate the cellular mechanism of the potentiation, we have investi
gated the action of several ions and agents known to modify calcium 
channels and calcium binding. Perfusion of the hippocampal slice with a 
cerebrospinal fluid containing M.g, Ni or Cd, ions known to block calcium 
channels, mildly inhibited PTP and strongly inhibited LTP. These 
experiments suggest that an inward Ca current, additional to that required 
for normal synaptic transmission, is important in the generation of LTP. 
4-aroJnopyridine (4-AP) is known to facil itate calcium entry presynap
tically by blocking potassium channels and thereby prolonging the pre
synaptic action potential. 4-AP was found to greatly increase long-term 
potentiation. The 4-AP increase was inhibited by increasing extracellular 
Mg, suggesting that a facilitated Ca entry is responsible for the increased 
LTP. The phenothrazine trifluoperazine, inhibited both PTP a11.d LTP. 
As trifluoperazine is an inhibitor of the calcium binding protein 
calmodulin, these experiments implicate the involvement of calmodulin 
in the potentiation processes. Caffeine, an agent which releases Ca from 
in~raceUular stores in the smooth endoplasmic reticulum, caused a large 
inhibition of PTP, although LTP was only slightly inhibited. PTP may 
thus involve release of calcium from an intracellular storage site, with the 
store being loaded with calcium entering during the action potential from 
the extracellular media. 

PUBLICATION 
ANWYL, R. and RowAN, M. J. Frequency dependent block of field 

potentials in the rat hippocampal slice caused by tricyclic anti
depressants. Br. J. Pharmac. 86, 201-208 (1985). 
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Jacqueline Butler, BSc., PhD., in collaboration with Professor B. E. 
Leonard. 

Department of Pharmacology, University College, Galway. 

Changes in Neurotransmitter Markers in Puerperal and Endogenous 
Depression. 

The effect of post-partum depression and nomifensine treatment on 
biochemical markers and hormone levels was studied in a group of women 
(n = 8). Lymphocyte ~-adrenoceptor density differed significantly between 
the depressed and control women (depressed: 2,338 ± 223.7 molecules/ 
cell; control 1,375 ± 75.3 moleculesjcell) and normalised by six weeks 
treatment with nomifensine (1,498 ± 78.8 molecules/cell). Similarly, there 
was a significant difference between the rate of uptake of serotonin into 
the platelets of the depressed women (113 ± 7.6 p molesfl 08 platelets/5 
min) and that of the controls (270 ± 14.4 p moles/ 108 plts/5 mins). This 
effect \Vas also normalised by six weeks of nomifensine treatment (258 ± 
37.0 p moles/108 plts/ 5 mins). The psychiatric recovery, as assessed by 
Ham-D ratings performed by a consultant psychiatrist paralleled the 
normalisation of these biochemical differences in the depressed women. 
Pre-treatment Ham-D ratings for this group were 18 ± 1.1 which fell to a 
rating of 5 ± 0.9 by week 6, similar to the control rating 4 ± 0.01. 

Although pre-treatment platelet a-adrenoceptor density in the depressed 
group did not differ from the control value, six weeks treatment with 
nomifensine lowered the density of a-adrenoceptors on the platelets of 
the depressed women (pre-treatment: 227 ± 19.6 molecules/cell; week 6: 
151 ± 21.7 molecules/cell; controls: 217 ± 17.2 molecules/cell). Plasma 
prolactin was also decreased by six weeks nornifensine treatment, probably 
due to the dopamine releasing e.ffect of nomifensine, although there was 
no difference in plasma prolactin between untreated depressives and 
controls (pre-treatment 91.8 ± 27.7 ngjml; week 6: 31.6 ± 14.4 ng/ml; 
control: 146 ± 26.0 ng/ml). 

In the study of peripheral neurotransmitter receptors in patients with 
post-partum depression, it was notable that the change in 3H-5HT uptake 
rate into platelets most clearly paralleled the response to treatment. A 
further study has now commenced in which changes in peripheral markers 
of serotonergic function will be monitored in a group of mildly depressed 
patients in the care of general practitioners. In this study the following 
indices of serotonergic activity will be assessed at weeks 0, 1, 3, 6, 8, 16, 
24, 32, 40, 48 of treatment with an anti-depressant which is reputed to 
be a selective inhibitor of serotonin uptake (sertraline): 
(a) 3H-5HT uptake into platelets 
(b) the aggregation response of platelets in vitro to exogenous serotonin 

a functional marker of 5HT 2 receptor activity 
(c) the density of 5HT 2 receptors on the platelet membrane using 

3H~ Ketanserin. 
Preliminary results show that the 3H-5HT uptake rate and aggregation 
responses are decreased and the 5HT 2 receptor density increased relative 
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to controls. These parameters return to control values following effective 
treatment, the onset of the changes paralleling clinical improvement. 

D. Coakley, MD., FRCPI. and J. F. Malone, PhD., FlnstP., in collabora
ion with M. Hutchinson, MB., MRCP. 

St. James's Hospital/Adelaide Hospital. 

Ocular Microtremor and Brain Stem Function. 

Even when it is apparently at rest, the eye undergoes a constant high 
frequency microtremor. This tremor is in addition to the movements 
normally associated with visual responses. Recordings by various workers 
have indicated that the frequency of this tremor is of the order of 100 Hz 
and its amplitude to be less than 30 sec of arc. Although the function of 
this occular microtremor remains in dispute, it is known that involuntary 
eye movement is regulated at Brain Stem level. We are concerned with the 
evaluation of the normal OMT and the usefulness of the abnormal OMT 
as an indicator of abnormal Brain Stem function. 

Preliminary investigations indicate that the normal OMT has an 
average frequency of 123.3 ± 4.8 Hz ( f"'l = 24). This is composed of two 
distinct components, baseline and burst. The baseline frequency is 196.3 ± 
11.6 Hz. Bursts consist of rear Sinusoidal wave forms, more regular in 
appearance than the baseline tremor, with an average frequency of 
91.3 ± 2.3 Hz. Each burst lasts, on average, 0.13 ± 0.02 Sec with an 
average of 0.1 ± 0.04 sec of baseline between each burst. The relative 
amplitudes (Burst/Baseline) of these tremors is 3.7 ± 0.1/ 1. While these 
factors may be of importance in standardising the normal O.M.T., their 
physiological significance, if any, has not been determined. We are, as 
yet, not in a position to comment in detail on abnormal tremors. However, 
our initial investigations have been encouraging. In a patient with motor 
neurone disease, for example, the frequency of the OMT was reduced 
to about 60 Hz with the loss of the normal burst/baseline pattern. 

Professor B. E. Leonard. 

Department of Pharmacology, University College, Galway. 

Behavioural and Neurochemical Studies on the Olfactory Bulbectomised rat 
Model of Depression. 

Two approaches have been used in the study of the olfactory bulbectomised 
rat model of depression. The first approach was to see if it was possible to 
replicate the hyperactivity of the bulbectomised rat by means of chemically 
induced lesions placed in areas of the brain which may be influenced by 
the bulbectomy lesions. Lesions of the median raphe nuclei induced by the 
serotonin neurotoxin 5,7-dihydroxytryptamine (5,7 DHT) resulted in 
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hypermotility when the animals were placed in a stressful novel environ
ment ('open field'). Preliminary experiments suggest that such behaviour 
is not attenuated by chronic antidepressant treatment and is, therefore, 
unlikely to be a more refined model for the selection of antidepressants or 
defining their mode of action. The second approach was to lesion the 
cortico-medial amygdala by 5,7 DHT. Such lesions also resulted in the 
animals becoming hyperactive when placed in the 'open field' apparatus, 
an effect which a preliminary study showed could be attenuated by chronic 
treatment with the atypical antidepressant mianserin. This lesion was 
associated with a selective reduction in the concentration of 5HT and its 
major metabolite but not other biogenic amines. The results of t...'lis study 
support the hypothesis that the behavioural deficits that occur after 
bulbectomy are a consequence of abnormal activity of the corticomedial 
amygdala; this activity is specifically normalised following chronic anti
depressant treatment. 

The second series of experiments was devoted to an investigation of the 
behaviour of the bulbectomised rat in various learning tasks e.g. learning 
to run for a food reward in aT-maze, response to a novel object or to a 
choice of novel foods (food and object neophobia tests). It is apparent 
from these studies that the bulbectomised rat differs markedly from this 
sham operated animals. However, chronic antidepressant treatment did 
not normalise such defective behaviours. It, therefore, appears that this 
animal model can only be used to evaluate antidepressant activity if 
specific behaviours (e.g. ambulation in the 'open field' apparatus or 
conditioned taste aversion behaviour) are studied. Finally, several novel 
compounds known to specifically modulate serotonergic and parinergic 
activity, or to inhibit phosphodiesterase activity, were investigated. Only 
the putative ar~tidepressant sertraline, which enhances central 5-HT 
function, was found to normalise the bypermotility of the bulbectomised 
rat in the 'open field'. 

It is concluded that the bulbectomised rat model is valuable for the 
detection of putative antidepressants and that the change in some specific 
behaviours may be attributable to abnormal functioning of the cortico
medial amydala ; such a situation may also occur in the depressed patient. 

Gerard O'Cuinn, BSc., PhD., in collaboration with Brendan O'Connor, 
BSc., PhD. 

Department of Biochemistry, University College, Galway. 

An Investigation of Specific and Non-specific Peptide Hydrolases at 
Synaptosomal Junctions of Guinea-pig Brain. 

Work in this laboratory has shown that distinct soluble and membrane 
bound forms of pyroglutamate aminopeptidase occur in guinea pig brain 
tissue and both of these activities can hydrolyse Thyroliberin to His
ProNH2 and pyroglutamic acid. In L~e absence of further enzymatic 
degradation His-ProNH 2 can cyclise spontaneously and non-enzymatically 
to His-Pro diketopiperazine, a compound to which is attributed pharma
cological activity within the nervous system. Our research has also shown 
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that soluble and synaptosomal membrane bound forms of post-proline 
dipeptidyl aminopeptidase occur in guinea pig brain. Postproline dipeptidyl 
aminopeptidase can convert His-ProNH2 to His-Pro and NH3 and 
therefore this activity may be considered to be in competition with the 
non-enzymatic cyclisaticn of His-ProNH2 to His-Pro diketopiperazine. 
The relative specific activities of pyroglutamate aminopeptidase and post 
proline dipeptidyl aminopeptidase may determine the likelihood of 
His-ProNH 2 formation in a particular tissue. Accordingly we investigated 
the relative specific activities of both soluble and synaptosomal membrane 
bound forms of pyroglutamate aminopeptidase and post proline dipeptidyl 
aminopeptidase in various functional areas of guinea pig brain. Our 
results show that conditions most favourable to the occurrence of His-Pro 
diketopiperazine exist in the soluble fraction of hypothalamus and of 
brain stem while production of His-Pro diketopiperazine at synaptosomal 
membranes was most favoured in the brain stem. Previous work by others 
had indicated that the highest intracellular concentrations of His-Pro 
diketopiperazine occurred in hypothalamus. If Thyroliberin is accepted 
as a neurotransmitter the presence of the particulate pyroglutamate 
aminopeptidase will be of obvious importance as an inactivation 
mechanism but in as much as His-Pro diketopiperazine is an inevitable 
product of this inactivation the presence of particulate post-proline 
dipcptidyl aminopeptidase wilt also be important in regulating the con
centration of His-Pro diketopiperazine in the synaptic cleft. 
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Orla Pbilli:ps, BSc., PhD., in collaboration with D. C. Williams, BSc., PhD. 

Department of Biochemistry, Trinity College, Dublin. 

Characterisation of high-affinity tricyclic antidepressant binding sites in 
brain and platelets and their role in depression. 

Allosteric Interactions of 5-HT and Antidepressants with the Human 
Platelet 5-HT Carrier. 

The dissociation kinetics of rHJ-Imipramine from binding sites on 
platelet membranes was observed to be biphasic suggesting the presence 
of two binding sites of different affinities for imipramine. In the presence 
of excess imipramine, zimeldinc, alaproclate or sertralinc, dissociation of 
[

8H]-Imipramine was monophasic and "rapid" suggesting that at high 
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concentrations (!lM) these antidepressants could allosterically convert high 
affinity binding sites for Imipramine into low affinity sites. In the presence 
of 5-HT or tryptamine, dissociation of (3H]-Imipramine was monophasic 
and "slow" suggesting that these compounds could allosterically convert 
low affinity Imipramine binding sites into high affinity binding sites. 

These results suggest that the tricyclic antidepressant binding site 
associated with the human platelet plasma membrane 5-HT carrier, can 
exist in two interconvertable affinity sites. 5-HT and tryptamine are capable 
of allosteric conversion of the sites into the high affinity form, whereas 
tricyclic antidepressants and related compounds allosterically convert the 
sites into the low affinity form. Both these allosteric sites must be different 
from the 5-HT recognition site on the carrier and its tricyclic anti
depressant inhibitory site. 

Studies on Antidepressant Interactions with the Human Platelet Plasma 
Membrane 5-HT Carrier. 

Imipramine, Alaproclate, Desipramine and Amitryptyline have been 
found to be fully competitive inhibitors and Sertraiine was found to be a 
mixed inhibitor of human platelet P4C]-5-HT uptake when kinetic 
experiments were performed under true initial rate conditions, with Ki 
values for inhibition for Imipramine, Alaproclate and Sert raline being 8, 
130 and 2.5 nM respectively and the Ki value for Sertraline being 25 nM. 
Sertraline and Imipramine when used together were found to be mutually 
exclusive inhibitors of platelet 5-HT uptake. 5-Hydroxytryptamine, 
Alaproclate and Sertraline were fully competitive inhibitors of high 
affinity [3H]-Imipramine binding to human platelet membranes with Ki 
values of 0.8 j.IM, 170 nM and 1.3 nM respectively. 

Ki values for inhibition of 5-HT uptake and for inhibition of high 
affinity [3H]-Imipramine binding to human platelets, were consistent with 
these inhibition phenomena being mediated through identical binding 
sites. Similar Ki value for 5-HT inhibition of high affiT'jty [3H]-Imipramine 
binding and Km value for platelet 5-HT uptake were consistent with 5-HT 
inhibition of high affinity [3H]-Imipramine binding being mediated through 
the 5--HT recognition site of the 5-HT uptake system. 

Although binding of Sertraline to the 5-HT recognition site of the 
platelet 5-HT uptake system is excluded by these experimental results, 
whether Imipramine, Alaproclate, Desipramine and Amitriptyline bind 
at the 5-HT recognition site or bind at the same site as Ser traline cannot 
be distinguished from studies of inhibition of platelet 5-HT uptake of 
[3HJ-Imipramine binding. 

Ciaran Regan, BSc., PhD., in collaboration with Niamh Moran, BSc. 

Department of Pharmacology, University College, Dublin. 

Human-Rat Somatic Cell Hybrids as Models for Differentiated Neuronal 
Function. 

Previously we have described a procedure developed to separate neuronal 
and glial perikarya from adult rat cortical tissue. We have now further 

70 



characterised the cells obtained with this method and have successfully 
extended it to fractionate mature human neurons and glia. These isolated 
cells appear to be remarkably viable as Trypan blue exclusion has always 
been greater than 60%. Furthermore we have been able to demonstrate 
both the glial-enriched and neuron-enriched fractions to be readily 
capable of incorporating ass-methionine into t..'leir polypeptide components 
although it is not as yet certain if this is mitochondrial-directed protein 
synthesis. The ultrastructural integrity of these perikarya is presently 
being ascertained. 

In addition we have established the cell fusion techniques required for 
the formation of somatic cell hybrids. Optimal conditions were obtained 
by fusing unfractionated cells derived from 8-day old rat cerebella with 
a thioguanine-resistant neuroblastoma (N18TG2) using polyethylene 
glycol 1540. Although many successful hybrids were formed these were 
quickly overgrown by normal glial cells which rapidly divide and are 
insensitive to the selection medium. This problem was overcome by using 
mature neuron-enriched cultures. With these the neurons could be 
removed from the glia by gentle agitation and subsequent trituration 
yielded the single cell suspension necessary for fusion. 

With this procedure several hybrids have been isolated using a soft 
agar cloning technique. Karyotyping has demonstrated the clones to have 
a greater number of chromosomes than either parent alone but less than 
the combined number. This is due to an expected chromosome instability. 
The clones have been demonstrated to be neuronal in nature by virtue 
of being A 2B5 positive (a neuron specific ganglioside) and glutamine 
synthetase/glial fibrillary acidic protein negative. Presently these hybrids 
are being screened for defined receptor systems. 

It is shortly intended to apply similar fusion techniques to adult neuronal 
perikarya. 
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John L. Waddington, MA., MSc., PhD., in collaboration with Katby M. 
O'Boyle, BSc., PbD. 

Department of Clinical Pharmacology, Royal College of Surgeons in 
lreland, Dublin. 

Further Studies on Orafacial Dyskinesia and Dopaminergic Function during 
Long-term Neuroleptic Treatment in Aged Animals, and their relationship 
to Clinical Tardive Dyskinesia. 

Neuroleptic drugs constitute the sole treatment for a number of debilitating 
psychotic disorders, particularly schiwphrenia, yet are often associated 
with a variety of serious side effects relating to motor function. Tardive 
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dyskinesia, a syndrome of late-onset involuntary orofacial movements, 
represents the major problem as in some patients it appears to persist 
after discontinuation of medication. Because of the weU known ability 
of neuroleptic drugs to block dopamine receptors, mal-adaptive super
sensitivity responses in such receptors are believed to constitute the 
pathophysiology of the syndrome. 

Our previous studies have suggested that the emergence of orofacial 
dyskinesia in rats during chronic treatment with the depot neuroleptics 
fluphenazine decanoate or haloperidol decanoate is not related in any 
simple way to the development of super-sensitive dopamine receptors in 
the extrapyramidal motor system. We have now extended these studies 
to include representatives of two further neuroleptic groups, sulpiride and 
cis(z)clopenthixol. These neuroleptics, or their vehicle, were given 
chronically to colonies of young (3 month) and aged (22 month) rats 
obtained from the Wolfson Institute for Research in Gerontology, 
University of Hull, U.K. During the 3 month treatment period animals 
were assessed for orofacial movements (OFM). At the end of this period 
animals were sacrificed and their striatal D-2 dopamine rcceptors were 
measured by radioligand binding techniques using 3H-spiperone {density: 
Bmax; affinity : Kd): 

Control 
Sulpiride 
Clopenthixol 

Control 
Sulpiride 
Clopenthixol 

OFM 

1.7 ± 0.3 
1.2 ± 0.4 
1.5 ± 0.4 

OFM 

1.9 ± 0.4 
2.8 ± 0.3** 
2.0 ± 0.7 

YOUNG 
KdnM Bmax pmjg 

.15 ± .02 12.7 ± 1.3 

.14 ± .02 13.7 ± 1.3 

.10 ± .02 12.9 ± 0.7 

OLD 
KdnM Bmaxpm/g 

.15 ± .02 12.1 ± 1.1 

.13 ± .02 12.5 ± 1.0 

.12 ± .01 12.8 ± 0.9 

mean ± s.e. mean, n=3-15, **p<0.02 vs young counterparts. 

Under the conditions of this study chronic treatment with sulpiride or 
clopenthixol did not alter the characteristics of striatal D-2 receptors. 
This was true both for young and aged animals. Chronic neuroleptic 
treatment was, however, associated with changes in the severity of orofacial 
movements in these animals, predominantly in relation to sulpiride 
treatment. These results, therefore, confirm and extend our previous 
studies which found that there was no clear relationship between blockade 
of D-2 dopamine receptors, resultant D-2 receptor supersensitivity and 
emergence of orofacial dyskinesia. They further support our contention 
that the role of dopaminergic hypersensitivity in mediating the clinical 
syndrome of tardive dyskinesia may have been overemphasised. 
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Scores for OFM, unlike changes in D-2 receptor density, tended to 
increase with age across all treatment and control groups, suggesting 
further that age-related neurodegenerative processes may confer vulnera
bility to the syndrome. 
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D. C. Williams, BSc., PhD., in collaboration with Ms. Adrienne 
Gorman, BSc. 

Department of Biochemistry, Trinity College, Dublin. 

Characterisation of Benzodiazepine Binding Sites on Brain Cells in Culture 
and their possible Role in Inhibition of Cell Proliferation. 

ImDBITION OF C6 GLIOMA CELL PROLTFERATIO~ BY BENZODIAZEPNES A~'D 
RELATED COMPOU::-IDS TP...AT BIND AT 'PERIPHERAL-TYPE' SITES. 
Benzodiazepines, Ro-5-4864, diazepam, clonazepam and PK-11195 
potently inhibited the proliferation of C 6 glioma cells in culture at micro
molar concentrations whereas phenytoin was essentially ineffective at 
concentrations up to I0- 4 M. The antiprolifcrative effects of Ro-5-4864 
plus diazepam or PK-11195 plus Ro-5-4864 were additive. [3H]-Ro-5-4864 
was found to bind to rat C6 glioma membranes in a specific and saturable 
manner. Binding analysis showed a single class of high-affinity sites for 
Ro-5-4864 with Ko value of 6 ± 2 ni\.1 and Bmax value of 543 ± 166 
fmof/mg protein. The binding site was of the 'peripheral-type' as shown 
by the high potency of displacement with PK 11195 and the low potency 
of displacement with clonazepam. The speciticity of the antiproliferative 
effects and the discrepancy between antiproliferative potency and binding 
affinity show that the inhibition by benzodiazcpines of C6 glioma cell 
proliferation was not mediated through the high-affinity 'peripheral-type' 
benzodiazepine sites present on the cells nor through 'micro-molar type' 
(Taft and Delorenzo, 1984) benzodiazepine binding sites, but rather 
through a novel class of sites. 

74 



Calmodulin .inhibitors have been shown to be antiproliferathe agents. 
The benzodiazepines, Ro-5-4864 and diazepam were tested as anti
calmodulin agents by measuring their ability to block the calcium
dependent activation of brain cyclic nucleotide phosphodiesterase by 
brain calmodulin. No inhibitory effect could be demonstrated up to 10- -1 
M benzodiazepine thus eliminating the possibility that benzodiazepines 
inhibited glioma cell proliferation b) inhibition of calmodulin-dcpendent 
processes. 

TABLE I 
Comparison of Potency of Inhibition of rHJ-Thyrnidine Uptake into C6 

Gliona and Binding to High-Affinity Sites 

ED$0 ,:).f) Ki (a'1.) 
Compound mea."1 = S.E. n) mean :::: range 

Ro-5 4864 20 = 3 (8) !0 = 5 (3) 

Diazepam 24± 7 (3) 270 ± 230 (2) 
PK-11195 50± 11 (4) 5.8 ± 0.2 (3) 
Clonazepam 85 ± 15 (2) 1,400 ± 200 (3) 
Phenytoin 100 (2) 

ED50 was calculated as the dose required to reduce the (3H]-thymidine 
uptake to 50% of control values. '1) was the number of determinations. 
For Ro 5-4864 the ED50 value found for inhibition of cell numbers was 
49.2 11M ± 2.2 (n = 3). 
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J . F . Andrews, BSc., MA., PhD., in collaboration with E. M. White, BA. 

Department of Physiology, Trinity College, and Vascular Medicine Unit, 
St. Mary's Hospital, Phoenix Park. Dublin. 

Obesity related ."fetahoilc and Thermal Effects of a High Carbohydrate 
Meal. 

This project is concerned with the question : does adult Jean man use the 
mechanism of diet-induced thermogenesis (D.l.T.) to dissipate surplus 
energy. rather than it being stored as fat as in the obese? Fnnher. is the 
site of ibis dissipation bro'"n adipose tissue? One B.A.T. site is in the 



interscapular region immedjately be!'eath the skin. This study makes use 
of infra-red thermography to 'isua'ise temperature isctherns on the 
back ("hot spots' may indicate sa.xutaneous B.A.T. activity), and ind;:ecr 
calorimetry to measure metabolic re5:'onses. of lean subjects. to a Iemo:~.
favoured glucose (100 g) drink. ~ieasureo:ents are taken 1 hour before 
and 2 hours after the drink. These responses are compared to those 
obtained with lemon-flavoured water alone. Each subject is studied after 
both control and glucose drink at the following ambient temperatures, 
3o~c (warm), 25°C (mild cold) and 11 oc (cold). 30 (thirty) subjects of 
varying adiposity arc being studied. When this study is completed thermal 
and metabolic variables will be related to adiposity. 
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John Don!on, BSc., PhD., in collaboration with Katrina Howard, BSc. 
and :\lichael P. Carty, BSc. 

Department of Biochemistry, University College, Galway. 

Regulation of Rat Liver Phenylalanine \1/etabolism. 

The regulation of phenylalanine metabolism in rat liver has been examined 
under three different con6tions where the activity of phenylalanine 
hydroxylase is .knO\\n to be stiffiulat:!d: (a) follo>'Yii:g intravenous aC.
m,irjstration of glucagon: (b) under induced diabetes and (c) u;>on feedi~g 
the animals on a hi~-protein ctict for se' en days. It l:ad been shown 
previously that glucagon stirr:ulates the phosphorylation of this enzyne. 
We have now shown that feeding a h;gh-protein diet increases the phos
phate content of the enzyme from 0.28 moles per mole (control animals) 
to 0.42 moles per mole, consistent with the altered glucagon/insulin ratio 
in these animals. In addition to alterations in the apparent state of 
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phosphorylation under acute diabetes it has also been shown here that 
chronically diabetic rats contain elevated amounts of phenylalanine 
hydroxylase protein. We have now shown that the rate of synthesis of 
the enzyme in these ani:nals is increased two-fold. The factors responsible 
for this latter effect have not been identified. Attempts to determine the 
phosphate content of the enzyme in diabetic rats have been complicated 
d ue to elevated proteolytic activity. 

Over the past year we have also examined the q uestion as to whether 
the phenylalanine hydroxylase activity in vivo (and indeed p henylalanine 
metabolism in vivo) is indeed stimulated as adjudged from the previous 
data which were based on assays in l"itro. We have observed that phenyl
alanine metabolis::n in vi1·o is indeed stimulated under the conditions 
described above and that this stimulation ultimately leads to increased 
glucose production. 
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A Comparative Study of Gonadotrophins with respect to their Biological 
and Kinetic Activities. 

PMSG is a glycoprotein hormone which is potent both as a FSH and a 
LH and we beve previously purified it to homogeneity (MRC Annual 
Report 1984 p. 63). Using this preparation we have studied the kinetics 
of binding of PMSG to LH receptors on plasma membranes in homo
genates of bovine corpus luteum. 

PMSG was radiolabelled with u~I by the iodogen method to a specific 
activity of 20-40 Ci ·g 2.11d its ma-Gmu::n binding varied from 25-30%. 
Using these factors, which were determined for each preparation, all 
data were converted to molar concentrations before their analysis. All 
kinetic experiments are carried out under near physiological conditions 
i.e. 37°C and pH 7.5. The non-specific binding was 1 %. All curve fitting 
was performed using the MLAB software package running on a DEC 
2060 computer. 

Equilibrium experiments were carried out with incre-asing amounts of 
label, or with label and increasing cold PMSG, and good fits to the 
Scatchard model were obtained. Ka was in the range 0.6 - 1.0 x 1010 M- 1 

and the concentration of specific binding sites was 2.4 fmolesjmg tissue 
(wet weight). 
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The rate constants k 1 and k2 were determined by fitting the data from 
association experiments with the differential equation describing second 
order cherni<.:al kinetics: 

dBt/dt = k 1.P t.Qt - k 2.Bt 
where : Bt = hormone receptor complex at time t, 

Pt = concentration free hormone at time t, 
Qt = concentration of free receptor at time t. 

At a receptor concentration of 225 pM, and with hormone concen
trations ranging from 58-509 pM and the k 1 was repeatedly estimated. 
The mean value obtained was 0.422 ± 0.14 x 10 M.min -l (mean ± SEM, 
n = 5). The k 2 as estimated from the same data was 0.5 ± 0.48 x I0-2 

min-1, n = 4. These estimates combine tc give a Ka of0.8 x 1010 M-1• 

The k 2 was also estirr.ated by fitting data, obtained by allowing hormone/ 
reccptor complex to dissociate at 'infinite' dilution, to a negat~ve ex
ponential model : 

Bt = Bo.e-k2·1 

where: B0 = initial hormonefreceptor complex concentration. 
Bt = concentration of hormonejreceptor complex at time, t. 

A good fit was obtained with an estirr:ate ofk2 as 0.16 x w- 2 min -t, with 
no evidence for the presence of undissociable complex. 

No evidence for cooperativity in binding or for the formation of tight 
complexes was obtained. Therefore, though PMSG is notable for its dual 
activity and high carbohydrate content, it appears, kinetically speaking, 
to be quite similar to LH. 

Brian J. Harvey, BSc., PhD. 

Physiology Department, University College, Dublin. 

Director : Professor R. P. Kernan. 

Intracellular pH Regulation in Epithelia. 

We have previously shown that acid secretion by frog skin epithelium (a 
model tight-junctioned epithelium) was achieved by a primary active 
electrogenic H + ATPase located at the apical cell membrane (J. Physiol. 
359, 331-355, 1985). In this study we have investigated, using ion-sensitive 
microelectrodes and titration techniques, the nature of the ion transport 
mechanisms at the basolateral membrane associated with acid secretion 
and intracellular pH regulation. 

A strict 1:1 relationship was found between the rate of acidification of 
the mucosal bathing solution and the rate of alkalinization of the serosal 
bathing solution. Both of these fluxes were inhibited to the same extent 
by the carbonic anhydrase inhibitor ethoxzolamide (l0- 4M). Bicarbonate 
ion excretion rather than hydrogen ion influx across the basolateral 
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membrar.c appears to be the ion transfer responsible for alkali reabsorp
tion, since decreasing the pH from 7.4 to 6.4 at constant pC02 in the 
serosal Ringer solution did not increase alkali reabsorption. However, 
the latter was increased when pC02 was increased from 0.2kPa to 37kPa 
at constant pH. This effect was blocked by ethoxzolamide (I0- 4M). These 
results indicate that alkalinization of the blood side of the epit.'lelium 
occurs as a result of bicarbonate ion excretion from the cell, and the 
source of intracellular bicarbonate being the carbonic anhydrase catalysed 
hydration of C02 • 

The mechanism of bicarbonate ion efflux was characterised by the use 
of basolateral ion substitution and inhibitors of anion transport. When 
chloride was replaced by gluconate or methylsulphate in normal Ringer 
solution bathing the basolateral side of the epithelium, the excretion of 
HC03 decreased from 237 ± 20 to 1 I 1 ± 14 nEq.cm - 2hr- 1 . (n = 6) and 
intracellular pH increased from 7.18 ± 0.04 to 7.32 ± 0.06 (n = 12). 
Reversal of these effects was achieved by adding 3mM NaCl to an 
otherwise chloride free Ringer. H alf-maximal HC03 excretion occurred 
at an external chloride concentration of 150 uEq/1. Inhibitors of anion 
exchange transport; DIDS (I0- 4M), frusemide (l0 - 3M), and meclo
fenamate (5 x 10- .;M) reduced bicarbonate excretion by 35%, 21 % and 
53 % respectively. 

These results support the presence of a high-aff.nity Cl - jHC03 
exchanger at the basolateral cell membrane, which is involved in alkali 
reabsorption and in tbe maintenance of intracellular pH. 
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An Investigation of the Clinical Utility of Certain New Techniques for the 
Electrophoresis and Detection of Proteins in Polyacrylamide Gels. 

We have continued our work using IEF/PA and immunoblotting tech
niques to study the clinical significance of plasma protein microhetero
geneity. In the last year two proteins in particular which exist as multiple 
molecular forms have been studied in more detail antithrombin liT 
(A Till) and al antichymotrypsin (ACT). 
I. ATTII - We have examined tbe A Tlll isoforms pattern in a control 
population (n = 430) and in a number of patient groups expected to show 
hereditary or acquired decreases in antithrombin Ill activity. 
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a. Insulin-dependent diabetics (n = 46) 
b. Oral contraceptive users (n = 10) 
c. Women receiving heparin for treatment of DVT (n = 9) 
d. Children receiving L asparaginase as treatment for acute lympho-

blastic leukaemia (ALL) (n - 80) 
Alterations in the ATIII isoform pattern were observed in patients from 
groups b and c which arc currently being investigated . An abnormal 
isoform pattern was observed in 4/80 children with ALL which we have 
shown, by family studies, to be due to a novel mutant form of A Till 
(AT 'Dublin'). T he frequency of the AT 'Dublin' mutant was significantly 
higher in the ALL group than in the control group studied (p < 0.001). 
The reactivity of the mutant protein with both thrombin and heparin is 
normal. The mutant ATlll has the same molecular size as the control 
protein and thus appears to be due to a single amino acid substitution. 
2. ACT: Various distinct alterations, i.e. overall increase, additional 
cathodic isoforms or additional anodic isoforms, were observed in the 
ACT isoform patterns in patients with inflammatory lung disease com
pared to normal healthy individuals. The specificity and significance of 
these effects were investigated in a number of ways. 

1. Examination of the ACT isoform pattern in diseased control groups : 
An overall increase in intensity hence concentration of all ACT 
isoforms reflects an acute phase response seen in many inflammatory 
conditions while additional cathodic or anodic ACT isoforms were 
only seen in lung disease patients. 

2. Examination of the al antitrypsin isoforms in control and Lung 
disease groups: A similar distribution of al antitrypsin phenotypes/ 
isoforms ~vas observed in both groups. 

3. Analysis of ACT isoforms in bronchoalveolar lavage (BAL) fluid : 
All of the serum ACT isoforms could be detected in concentrated 
BAL of some patients supporting the concept that this protein is 
involved in lung protection. 

Thus, ACT is specifically altered during lung disease episodes and we, 
therefore, plan to analyse the temporal sequence of these changes. 
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An Experimental Study of Muscle Injuries and the Efficacy of Therapeutic 
Methods used in their Treatment. 

The study continued with the investigation of the effects of daily ice 
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application on the repair of severed skeletal muscle fibres. We have 
previously shown that this therapeutic regime, advocated by some 
workers, does not influence the clearance of experimental muscle 
haematomata. 30 male rats were studied and all procedures were carried 
out under intraperitoneal pentobarbitone anaesthesia. The right and left 
tibialis anterior muscles were exposed and a uniform transection injury, 
two mms in depth, was produced in each muscle belly. The skin incisions 
were then closed and ice was applied immediately to the right leg. 
Cryotherapy continued daily for periods up to 14 days with the left limb 
remaining untreated to act as a control. Both treated and untreated muscles 
healed rapidly. Two days after injury there was an intense cellular exudate 
with degeneration and phagocytosis of the injured fibres, while the injury 
site was filling with scar tissue. At seven days the scars were well 
established and phagocytosis was largely complete. Early fibre regeneration 
was observed in two treated muscles. By 14 days fibre regeneration was 
well established and there was no difference in the histological appearance 
of treated and untreated muscles. These results suggest that the continued 
application of ice does not have a useful role to play in the treatment of 
muscle injuries. 

The level of serum creatine phosphokinase was determined in I 5 
untreated rats both before injury and at 18 and 48 hours after injury. 
There was wide variation within each group, and their respective means 
1,203 ± 661, 1,139 ± 716 and 1,515 ± 609 did not differ significantly 
from one another. Further assay fai led to detect the presence of C-reactive 
protein. It is clear that these assays, which were performed with kits 
designed for analysis of human serum, could not be used to monitor the 
effects of therapeutic regimes in the treatment of experimental injuries 
in rats. 
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Control of Aldosterone Production. 

Following our observation that etomidate inhibits aldosterone production 
in vitro we have elucidated the mechanism of this inhibition using the 
enzyme inhibitors trilostane and aminoglutethimide; our results show that 
etomidate inhibits both the early and the late phases of aldosterone. 

The Aldosterone/Plasma Renin Activity (PAJPRA) Ratio as an Index of 
Adrenal Sensitivity. Measurement of the plasma aldosterone (PA) and 
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plasma renin activity (PRA) in a random group of 98 healthy subjects 
while upright suggested that there is more intensive stimulation of 
aldosterone secretion in subjects under, than in those over 40 years and 
that the adrenal is more sensitive to stimulation in women than in men. 
The increased adrenal sensitivity in women does not appear to be directly 
oestrogen dependent since the PA/PRA is significantly higher in women 
over 40 years t.~an in younger women. In addition, the difference in 
adrenal sensitivity between men and women is not seen when the 
examination is confined to subjects under 40 years where the gradient in 
oestrogen levels is greatest. To validate the application of this index as a 
readily available screening device in the detection of adrenal disorders, 
we measured the PA and PRA in 22 healthy volunteers under a broad 
spectrum of physiological and pathological conditions: at random while 
upright, following lying prone for one hour, following acute diuresis 
induced by frusemide and lying and standing following three days of 
dietary supplementation with 150 mol Na Cl daily. Analysis of variance 
of the PA/PRA ratio showed that L1.e only condition under which this 
ratio was significantly different (p < 0.05) from all other condit ions was 
following the acute administration of frusemide. Our results, therefole, 
indicate that the PA/PRA ratio remains constant under normal random 
conditions despite significant variation in the PA and the PRA. However, 
in response acute dehydration a misleadingly low PA/PRA value may be 
obtained. Therefore, under usual state conditions a single PA/PRA ratio 
provides a useful index of activity of the renin-angiotensin-aldosterone 
axis permitting the diagnosis of primary aldosteronism or adrenal in
sufficiency. 

Measurement of Urinary Output of Aldosterone and its Acid Labile 
Metabolites. We have shown that an accurate measurement of the urinary 
output of aldosterone and its acid labile metabolites requires acid hydro
lysis. This procedure has two major consequences: (1) it ensures complete 
hydrolysis of the metabolites; (2) it provides an assessment of the damage 
to aldosterone caused by the acid conditions. These features have not been 
previously appreciated by other workers. 
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Elucidation of the Mechanisms underlying Amenorrhoea in Weight Loss, 
Obesity and Polycystic Ovary Syndrome. 

We have previously reported excess adrenal androgen production in 
patients with idiopathic hirsutism. Since idiopathic hirsutism and poly
cystic ovary syndrome (PCOS) share some clinical similarities (hirsutism, 
mainly affects girls between the 15th and 25th years), we also examined 
the PCOS group for evidence of adrenal androgen excess (1). Plasma 
testosterone (T) the T/SHBG ratio and androstenedione (64A) levels 
were elevated. In addition, there were excessive T and ,0.4A responses 
to endogenous adrenal stimulation induced using metyrapone which 
lowers cortisol levels and thus stimulates the release of ACTH and 
related peptides from the pituitary. Administration of dexamethasone 
0.5 mg each night brought about a reduction to or towards normal of 
basal plasma T and L4A levels, the T and ,0.4A responses to metyrapone 
were rendered normal as was the previously excessive LH responsiveness 
to LH-RH. 10 of 19 patients resumed regular menstruation and 4 of 15 
patients perceived a reduction in hair growth after 3 months treatment. 
These findings, therefore, suggest that abnormal adrenal androgen 
secretion may underlie the development of abnormal gonadotrophin 
secretion and the subsequent development of polycystic ovaries (2). It 
would appear that idiopathic hirsutism and polycystic ovaries differ only 
in that elevated oestrone (El) levels occur in the latter (3). Oestrone is 
derived from ,6.4A. Approximately 50% of circulating El arises from .6.4A 
in aromatas~containing adipose tissue. Excessive El may arise as a 
conscq uence of excessive available ,64A or excessive conversion of normal 
amounts of ,0.4A to E l. The development of PCOS in obesity is related 
to the latter phenomenon. 

Patients with weight-loss associated amenorrhoea develop hypo
gonadotrophic hypogonadism. These patients may have normal ,0.4A 
levels but suppressed E l values indicating poor conversion of ,0.4A to El 
probably as a consequence of a decrease in the amount of available 
aromatase-containing adipose tissue. Since the signal to the hypothalamus 
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of weight-loss has not been defined we have suggested that El might play 
such a role (4). To investigate this possibility we have treated 7 patients 
with weight loss-associated amenorrhoea with piperazine oestrone, 0.75-
1.5 mg daily. ln each case the LH and FSH response to LH-RH was 
enhanced. Following treatment 2 patients resumed regular menstrual 
bleeding while taking oestrone. However, both of these patients a lso 
regained body weight. We were, therefore, not able to distinguish between 
the effects of oestrone and weight gain in those patients who resumed 
regular menstrual cycles. 
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Timothy Jobn Mantle, BSc., PhD., in collaboration with Mary Graham, 
BAMod. 

Department of Biochemistry. 

The Phosphatidylinositol Cycle and Inositol Metabolism. 

In our previous report we presented evidence for two functional pools of 
myo-inositol in rat kidney slices. These conclusions were based on 
observations on the effe.ct of vasopressin on the specific activity of D
glucuronic acid and myo-inositol after prelabelling \Vith glucose. We 
proposed the existence of a multienzyme complex involving myo-inositol 
phosphate synthase (IPS) and myo-inositol phosphate phosphatase (TPP) 
with the two proteins of the IOAR-comp!ex (inositol oxygenase and 
aldehyde reductase). We have now obtained evidence for such a complex 
by isolating kidney cytosol at pH 8 and monitoring IPS, IPP and !OAR 
activity during DEAE-ceHulose chromatography and gel filtration on 
Sepharose 6B at the same pH. Under these conditions a ll four activities 
coelute in agreement with our earlier suggestion. This suggests that 
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phosphatidyl inositol turnover and de novo inositol biosynthesis may be 
functionally de-coupled in vivo. 
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Finian Martin, P hD., in collaboration with James Whelan, BSc. 

Department of Pharmacology, University College, Dublin. 

Regulation of Prolactin Gene Expression in GH3 Cells by Estrogen and 
G!ucocorticoids. 

During this grant period we have further investigated the effect of two 
classes of hormone on prolactin and growth hormone (GH) mRNA 
levels in a pituitary tumour cell line: GH3 cells : 
We have shown using a cytoplasmic dot hybridisation technique that 
bombesin increases prolactin mRNA levels in GH3 cells. We have con
firmed this finding by Northern analysis. We have shown further, by 
1'\orthern analysis that a specific bombesin receptor antagonist (a substance 
P analogue) reverses this increase in prolactin mRNA levels. Bombesin 
also increased the levels of GH mRNA levels while TRH confined its 
influence to increasing prolactin mRNA levels. F urther, the time course 
of the TRH effect differed from that of the bombesin effect. 

We have also investigated the effect of estradiol and the triphenylethylene 
antiestrogen, tamoxifen, on prolactin m RNA levels in GH 3 cells. In GH3 
cells cultured in a hormone depleted medium estradiol increased prolactin 
specific m.R,.'\lA levels and the effect was reversed by tamoxifen and its 
bioactive metabolite 4-hydroxytamoxifen. Estradiol did not similarly 
affect GH or a-tubulin mRNA levels. These studies were carried out by 
cytoplasmic dot hybridisation and Northern analysis. 

We have recently extended these investigations to the effects of these 
hormones on prolactin gene transcription using DNA transfection 
techniques. 
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D. J. O'Donovan, BAgrSc., MS., PhD. 

Physiology Department, University College, Galway. 

Inter-organ Relationship in the Utilisation of Glutamine. 

The objective of this project is to quantify the uptake and release of the 
major nitrogenous compounds by the main organs in the body. It is 
hoped that altering the utilisation of a compound by one organ will 
change the uptake or release of that compound by another organ. In this 
experiment techniques were developed for the catheterization of blood 
vessels entering and leaving the liver and kidney. The ureter was also 
catheterized and urine was collected, while the utilisation of nitrogenous 
compounds by the liver and kidney were being determined. 

The femoral vein of male Sprague-Dawley rats was punctured with a 
25 gauge needle. A bevelled P-E 10 cannula was then inserted into the 
femoral vein and was directed into the inferior vena cava as far as the 
renal vein. By manipulating the kidney and renal vein the cannula was 
inserted into the renal vein. A 26 gauge needle was attached to the cannula 
for sampling. On the opposite side t.lle femoral artery was cannulated in a 
similar manner. The ammonia concentration in the renal vein was always 
higher than that of the renal artery, indicating a net production of 
ammonia by the kidney. The ammonia concentration was 25 and 42 J.t 
moles per litre in the renal artery and vein respectively. The renal blood 
flow was 6 ml/min. Thus the ammonia added to the renal vein by the 
kidney was 0.15 m molesjday. 

The rate of urinary ammonia excretion in control rats was 0. 52 m moles/ 
day. Thus the total ammonia production by the kidney was 0.67 m moles/ 
day. Approximately 22% of the ammonia produced by the rat kidney 
was diverted into the renal vein. 

Rats given a daily intragastric dose of 1.6 ml carbon tetrachloride in an 
equal volume of liquid paraffin per kg body weight for 7 days had an 
arterial ammonia concentration of 44 f.L moles/L. This procedure did not 
alter the renal venous ammonia concentration. Thus carbon tetrachloride 
dissipated the renal A-V difference for ammonia seen in control animals. 
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Michael P. Ryan, BSc., PhD. and Iona Pratt, BA. (:\1od), PhD., Dip Tox., 
in collaboration with Trisha Ormond, BSc. (Hons). 

Department of Pharmacology, University College, Dublin. 

The Nephrotoxicity of Anticancer and Antibacterial Drugs, including their 
Effect on Renal Magnesium Handling. 

Nephrotoxicity is a major side effect of the anti-cancer drug cisplatin 
and the aminoglycoside gentamicin. Both drugs produce renal magnesium 
wasting aod hypomagnesaemia in clinical situations. The main direction 
of our work to date has been to establish animal models for the nephro
toxic effects of these drugs. The effects of gentamicin and cisplatin on 
kidney function and magnesium homeostasis have been investigated in 
male Wistar rats. Particular emphasis was placed on developing an early 
marker for the nephrotoxicity of these drugs. Urinary excretion of the 
lysosomal enzyme ~-N-Acetylglucosaminidase was monitored in these 
studies. 

The effects of acute ( 6 days after a single dose of 7. 5 mg/kg) and chronic 
(28 day study involving 4 doses of 3.0 mg/kg/week) cisplatin administration 
were investigated in male Wistar rats maintained on standard diet for 
laboratory rats. Indices of nephrotoxicity including kidney: body weight 
ratios and plasma creatinine were elevated in the cisplatin-treated animals. 
Urinary magnesium was significantly increased but plasma magnesium 
was not reduced following acute cisplatin administration. The urinary 
excretion of ~-N-Acetylglucosaminidase was increased up to 8-fold 
following acute cisplatin administration (p < 0.01). 

Following chronic administration of cisplatin, indices of nephrotoxicity 
including kidney : body weight ratios, plasma creatinine and blood urea 
nitrogen were significantly increased (p < 0.05). The urinary excretion 
of p NAG was elevated as early as day 1 after cisplatin (p < 0.025). 
~ NAG levels remained elevated for the duration of the study though peak 
excretions occurred in the earlier parts of the study. Increased urinary 
excretion of magnesium was detected on day 13 and day 27 of the study. 
However, plasma magnesium was not significantly reduced in the cisplatin
treated animals, despite persistent renal magnesium wasting. Occurrence 
of hypomagnesaemia may have been prevented due to mobilisation of 
magnesium from body stores such as bone or due to enhanced magnesium 
absorption from the gastrointestinal tract as the standard diet for labora
tory rats has a very high magnesium content. 

A magnesium-deficient (5 mmol mg/kg) synthetic diet was prepared and 
young (I 50 g) male Wistar rats were fed this diet. Chronic cisplatin 
(3 mg/kg/week) was administered to these animals and the study was 
carried for the same period (28 days) as in the previous experiment. 
Appropriate controls fed the same diet were used. Highly significant 
nephrotoxicity as indexed by elevated plasma creatinine, blood urea 
nitrogen and increased urinary excretion of p NAG was detected in the 
cisplatin-treated group. When rats were placed on the Mg-poor intake, 
urinary Mg excretion decreased to very low levels in the control group. 
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Urinary Mg excretion was similar in both groups up to day 8. Thereafter 
the cisplatin-treated group showed significantly elevated renal excretion 
of Mg on days 11, 15, 18,22 and 24. Plasma Mg (mmol/1) was significantly 
reduced in the cisplatin-treated group (0.48 ± 0.09) compared to the 
control group (0.79 ± 0.04; p < 0.01). 

Animals dosed intraperitoneally with either 50 mgjkg or 100 mgfkg 
gentamicin daily for 14 days showed little evidence of nephrotoxicity, with 
the exception of a tendency for increased urinary excretion of the lysosomal 
enzyme N-acetyl-P-D-glucosaminidase (P NAG) and increased kidney : 
body weight ratio (p < 0.05) at the higher doses. These results indicate 
that male Wistar rats have a very high threshold to aminoglycoside 
nephrotoxicity since the levels used in this study have been shown in the 
literature to be toxic to other strains such as Fischer 344. 

Our studies, to date, indicate that enzymuria in particular P NAG 
excretion is a very good marker for the early nephrotoxicity of cisplatin 
and gentamicin. The increased urinary excretion of ~ NAG indicates 
lysosomal labilization and mainly reflects damage in the proximal tubule 
of the nephron. Renal wasting of magnesium appears to be a later event 
and may reflect damage at a different site in the nephron. We have now 
established an animal model for cisplatin-induced magnesium deficiency 
and work is in progress on elucidating mechanisms and providing means 
of ameliorating drug-induced nephrotoxicity. 
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Peter P. A. Smyth, MSc., PhD., in collaboration with Anne E. 
Corcoran, BSc. 

Department of Medicine, University College, Dublin. 

Studies on the Female Predominance of Goitre. Oestrogen-Thyroid 
Interactions. 

The effect of varying concentrations (10-1 ,000 Pg/ml) of the biologically 
active oestrogen 17 ~-oestradiol (EJ on biochemical pathways believed 
to be associated with thyroid hormone production or ceilular growth was 
studied in isolated guinea pig thyroid tissue. The pathways studied were 
changes in lysosomal membrane permeability as assessed by lysosomal 
naphthylamidase (LNase) activity and in glucose-6-phosphate dehydro
genase (G6PD) activity in thyroid follicular cells. E2 at concentrations in 
the physiological range (50-500 pg/ml) produced increases in both LNase 
and G6PD activities at longer (5 hrs) incubation periods. As these effects 
arc analogous to those produced in vitro by TSH and thyroid stimulating 
immunoglobulins, oestrogens may have a role in modulating thyroidal 
responsiveness to hormone producing or growth stimuli. 

One of the earliest detectable biochemical events in the thyroid follicular 
cell following stimulation by TSH is an increase in ornithine decarboxylase 
activity leading to the formation of biologically active polyamines. The 
effects of individual polyamines, spermidine and putrescine on stimulatory 
pathways in guinea pig thyroid cells were studied using cytochemical 
measurements of LNase and G6PD activities. Longer term (5 hrs) 
incubation with spermidine produced concentration dependent increases 
in LNase activity at the concentrations tested (1Q- 7-I0-3M). However, 
putrescine only produced an increase in LNase activity at the highest 
concentration tested (10- 3M). Shorter term (30-180 secs) incubation with 
spermidine caused significant increases in LNase activity while putrescine 
caused no significant efTect. In contrast, both polyamines produced a 
dose-dependent increase in G6PD activity in thyroid follicular cells at all 
concentrations tested (J0-6-10-sM). 

These findings suggest a role for polyamines in biochemical events 
preceding thyroid cellular growth and the possibility of a preferential 
role for spermidine in promoting thyroid hormone output. 
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K. F. Tipton, BSc., MA., PhD., in collaboration with Anne-Marie O'Carroll, 
. BA., PhD. and J . P. Sullivan, BA. 

Department of Biochemistry, Trinity College, Dublin. 

The Nature and Locations of the Two Forms of Monoamine Oxidase. 

Two forms of the enzyme monoamine oxidase are present in human bra in. 
Work in earlier years of this project was devoted to defining more closely 
their substrate specificities, regional distributions and cellular locations. 

Inhibitors of the A-form of monoamine oxidase are known to be 
effective antidepressants but their use has been restricted by the severe 
hypertensive response that can occur if patients treated with these com
pounds ingest foodstuffs containing tyramine. This effect, which can be 
fatal, is known as the cheese reaction. 

In order to investigate the mechanisms of the cheese reaction the 
distributions of monoamine oxidase activities were studied in rat and 
human intestines. In rat intestine monoamine oxidase activity was found 
in both crypt and villous cells in similar amounts. Studies with the selective 
inhibitors clorgyline and dcprenyl revealed tha t over 85% of the mono
amine oxidase activity present in both cell types was due to the A-form 
of the enzyme. 

Studies with samples taken along the length of the small intestine 
revealed no great differences between the activities in duodenum ileum 
and jejeunum. 
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Investigation of the monoamine oxidase activities in human intestinal 
biopsy sa:nples showed the activities to be similar to those in the rat with 
about 90% being due to the A-form of the enzyme. 

Everted intestinal preparations were used to study the effects of in
hibitors on tyramine transport. At a concentration of 150J.!M, tyramine 
was found to be extensively metabolised on passage through the gut wall, 
with only 23 % of the material passing through the lumen as the unchanged 
amine. The monoamine oxidase-A inhibitor clorgyline, at a concentration 
of l.OJ.!M, substantially inhibited the transport of metabolites but with no 
significant effect on the passage of the unchanged amine, which accounted 
for about 41% of the total transported material under these conditions. 
In contrast the B-form inhibitor deprenyl had only a small effect on 
metabolite transport although it did decrease the transport of unchanged 
tyramine, to 9% of total, consistent with suggestions that this compound 
may act as an amine-transport inhibitor in other tissues. 

These results suggest that intestinal monoamine oxidase acts as t.1.e 
first line of defence against the effects of ingested amines and that the 
development of compounds that inhibit intestinal amine transport may 
provide a way of minimising the adverse interactions between monoamine 
oxidase-A inhibitors and dietary tyramine. 
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Professor F. G. A. Winder, MA., MSc., SeD., in collaboration with 
Denise Shells, BA. (Mod). 

Department of Biochemistry, Trinity College, Dublin. 

Deoxyribonuclease I of Tissues and Serum of Mammals. 

DNAase I in the small intestine 

In view of our previous finding that the amount of DNAase I formed in 
the pancreas of some mammals is low (being absent from the rat pancreas 
and pancreatic J:.llcc and very low in human pancreatic juice), digestion 
of DNA in the mammalian gut must frequently depend on DNAases from 
sources other than the pancreas. We have confirmed recent reports that 
DNAase I is present in the mucosa of the small intestine of the rat and 
have shown that it is at highest concentration in the distal 75% of the 
small intestine. Most of the enzyme is in the brush border, but the highest 
specific activity is in a granular fraction. It will be important to establish 
whether the granules in which it is present are secretory granules (pre
sumably bringing it to the brush border) or lysosomes (in which its presence 
would presumably arise by endocytosis of lumen contents or of brush 
border). 

Cloning of the D.NAase I gene 
Initial steps were taken towards the cloning of the DNAase I gene from 
the rat and cow. The parotid gland was chosen as the source of mRNA, 
since we expected that this gland would be rich in this RNA. However, 
it is also very rich in RNAase, and this gave rise to difficulties, even using 
procedures developed fer materials rich in RNAase. Good preparations 
of RNA have now been obtained from the rat parotid and, with more 
difficulty, from c.ow parotid . PolyA + fractions, which gave good in vitro 
translation, have been obtained from these. Immune precipitation of the 
translation products showed that messenger for DNAase I was a major 
component of the mRNA in both cases. The rat mRNA bas been reverse 
transcribed to givecDNA and this has been inserted into pUC13 plasmids. 
Some 2,000 clones containing the plasmid with inserts have been isolated. 
Similar steps are under way with the cow mRNA. O!igonucleotides based 
on the amino acid sequence of cow DNAase T. have been synthesised for 
us by Dr. Liam DonneUy of An Foras Taluntais. These oligonucleotides 
have been found to hybridise with the mRNA from the bovine parotid 
and, hence, should enable us to select dones containing plasmids with the 
desired cDNA. However, the oligonucleotides did not hybridise with the 
mRNA from the rat, presumably because of evolutionary divergence of 
the gene sequence, as we had already suspected from our immunological 
studies. Hence, the oligonucleotides may be used as probes to detect 
clones containing the bovine DNAase I gene, but cannot be used to detect 
the cloned rat gene. It is hoped that it will be possible to use the bovine 
gene to complete the cloning of the rat gene, but, if not, other possibilities 
exist (e.g. using antibody). 
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MICROBIOLOGY, IMMUNOLOGY AND PATHOLOGY 

John P. Arbuthnott, PhD. and Patrick J. Hartigan, PhD., in collaboration 
with Joyce C. S. de Azal·edo, PhD. and Annamarie Drumm, BA. (Mod). 

Trinity College, Dublin. 

An Animal Model for Staphylococcal Toxic Shock Syndrome. 

Toxic shock syndrome (TSS) is an acute febrile disease characterised by 
vomiting, rash and cardiovascular shock. It is caused by infection with 
strains of Staphylococcus aureus which produce toxic shock syndrome 
toxin 1 (TSSTI). Initially, the syndrome mainly affected women during 
menstruation and was caused by vaginal infection with S. aureus. It is 
now recognised that the disease occurs in both sexes and infection may 
occur at a variety of sites. The main objective of this investigation was to 
assess the role of TSSTI in the pathogenesis of TSS using a suitable 
animal model. 

We initially showed that purified TSSTI induced a shock-like illness 
in rabbits with many similarities to TSS in humans. Symptoms in rabbits 
included fever with increases in serum creatinine, creatine kinase and 
aspartate aminotransferase. This was followed by respiratory distress, 
shock and death depending on TSSTJ dose, age and strain of rabbit. 

Subsequently, the rabbit was used to develop an animal model for the 
disease. Since the disease was initially associated with genital infection, 
micropore diffusion chambers containing TSSTt + strains were implanted 
in the rabbit uterus. Ani:nals suffered the same symptoms and pathological 
lesions as those induced by purified TSSTI whereas strains which did not 
produce TSSTl gave no apparent symptoms. Experiments using a 
TSSTI- strain harbouring apE 194-derived plasmid carrying the cloned 
TSSTl gene (kindly provided by R. N. Novick, Public Health Research 
Institute, New York) confirmed that TSSTl was responsible for the 
disease in rabbits. This finding was further substantiated by the fact that 
an isogenic strain prepared in this department, in which the TSSTI gene 
had been inactivated by the technique of site directed mutagenesis, had 
no effect on rabbits. 

These observations show that TSSTl is responsible for the shock-like 
illness in rabbits and indicate that it may be a major factor involved in 
the pathogenesis of human TSS. However, not all the symptoms (e.g. rash 
and desquamation) were reproducible in the rabbit model and there may 
be additional factors which contribute to the human syndrome. 
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Gregory Julian Atkins, PhD., in collaboration with Dr. A. O'Sullivan and 
Annette Hearne. 

Department of Microbiology, Moyne Institute, Trinity College, Dublin. 

Molecular Analysis of Rubella Virus Pathogenicity. 

The aim of this project was to analyse rubella virus pathogenicity, 
particularly the teratogenic and lethal effects on the developing embryo 
and the effect of the virus on the central nervous system. We have initially 
utilised Semliki Forest virus (SFV), a member of the same family as 
rubella, as a model because of its ease of experimental manipulation and 
its ability to multiply in the laboratory mouse. 

We have set up a system for infection of cultured early mouse embryos 
with SFV and rubella. In order to do this, the zona pellucida must first 
be removed with pronase. Although SFV produced a rapidly cytolytic 
infection, rubella infection was non-cytolytic and embryonic development 
was unaffected up to the egg cylinder stage. The embryos did, however, 
shed small amounts of infectious virus into the medium following rubella 
infection. Although SFV could multiply in both whole embryos and 
isolated inner cell mass cells, rubella could not multiply in the inner cell 
mass. It is concluded that, in the early stages of embryonic development 
of the mouse, rubella virus multiplication is confined to trophoblast cells. 

We have also initiated an analysis of infection of developing mouse 
embryos in the whole animal. Although rubella virus does not infect 
mouse embryos following peripheral inoculation, the A 7 strain of SFV 
causes rapid abortion, although the mother survives. We have isolated 
4 temperature-sensitive mutants of SFV which differ from the wild-type 
in their pathogenicity for embryos. One of these is particularly interesting, 
since it is able to produce teratogenic effects rather than abortion. The 
other mutants differ in the stage at which they are blocked during embryonic 
infection, and in their ability to induce post-natal immunity. Molecular 
analysis of these mutants is currently underway. 

The ability of rubella virus to multiply in cultured cells of the central 
nervous system is also under investigation, as an extension of our previous 
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work on SFV. Preliminary results indicate that, like demyelinating strains 
of SFV, rubella is able to multiply in cultured glial cells but not neurons. 
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Christopher J. Bailey, BSc., PhD., in collaboration with Thomas P. 
Smith, BA. (Mod). 

Department of Biochell'Jstry, Trinity College, Dublin. 

Studies on the Mechanism of EpidermolyUc Toxin. 

Our earlier investigations using fluorescence microscopy indicated that 
neonatal mouse epidermis has epidermolytic toxin target sites in the 
keratohyalin granules of t.\e stratum granulosum and in the cytoplasmic 
spaces of the stratum corneum. The binding of toxin to the epidermis was 
further investigated by electron microscopy. 

Epidermolytic toxin type A was conjugated to horse spleen ferritin by 
glutaraldehyde cross-linkage and the product was purified by gel chroma
tography. Transmission electron microscopy was used to locate the toxin
ferritin conjugate on glutaraldehyde-fixed, resin-embedded neonatal 
mouse skin sections. The conjugate bound to the corneal cell cytoplasm 
and to the matrix of the keratohyalin granules, but not to the cytoplasm 
of granular cells, or anterior cell types within the epidermis. The observed 
binding is specific in that a large excess of unconjugated toxin competes 
with the conjugate for the available binding sites and unconjugated 
ferritin does not bind to tissue sections. 

When neonatal rat skin was stained a similar binding pattern was 
observed with the following two differences : Firstly, the conjugate binds 
preferentially to certain areas within the granule. Secondly, binding in 
the cornea is concentrated at the transition zone and is absent or very 
sparse at the outer layers. 

The above results reinforce the conclusions from observations of the 
binding of a fluorescently-labelled toxin. It therefore appears that species 
resistance is not due to an inability to bind toxin since toxin-sensitive 
species (man, mouse and guinea pig) and toxin-resistant species (rat and 
rabbit) all bind conjugate. 

With a view to identifying the toxin-binding component present in 
keratohyalin granules a Western blotting procedure was employed to 
screen epidermal extracts. Proteins extracted from keratohyalin granules 
reacted to a toxin-peroxidase probe, and soluble cytoplasmic proteins did 
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not bind. The positively-reacting proteins of the granules are members of 
a class of proteins called tilaggrins, which interact with the keratin 
intermediate filament network in kcratinocytes. 

In view of the high degree of binding specificity between the toxin 
conjugate and the filaggrin group of proteins, it seems likely that this 
interaction is important for the biological activity of the toxin. 

PUBLICATIONS 
SMITJ-J, T. P. and BAILEY, C. J. Epidermolytic toxin from Staphylococcus 
aureus binds to :fi.laggrins. FEBS Letters 194, (in press). 

M. J. Carron, BSc., MA., PhD., in collaboration with una Hearty, BA. 

Department of Biochemistry, Trinity College, Dublin. 

The Maturation of Spermatozoa. 

Certain proteins that are synthesized and secreted by the mouse 
epididymis become attached to the plasma membranes of spermatozoa 
as they pass along the tubule. It is speculated that the acquisition of these 
proteins confer, in part, functional maturity on the spermatozoa and 
provide them with the capacities for forward motility and ovum 
recognition. Previously we reported that a glycoprotein (Mr 26,000) is a 
major constituent of cauda and vas deferens fluid, but is absent from 
caput fluid. This protein elicited a strong immune response in female 
rabbits and was shown to be present on the surfaces of cauda and vas 
deferens spermatozoa, but not on those from the caput and corpus 
epididymis. 

A detailed investigation of the antigenic components of cauda fluid 
has now been carried out. Antibodies against mouse cauda fiuid were 
raised in the rabbit and the purified immunoglobulin fraction was 
immobilised on Sepharose 4B. The cauda fluid antigens bound specifically 
to the immobilised antibody and were desorbed from it by glycine buffer 
at pH 2.5. Electrophoretic analysis in a single dimension confirmed that 
the predorr..inating antigen migrated with Mr 26,000 and minor antigens 
with Mr x 10- 3 of 13, 20, 60, 72 and 78 were detected. Vas deferens 
fluid contained the Mr 26,000 glycoprotein together with a second major 
antigen Mr 34,000. The only antigenic protein in caput fiuid migrated 
with Mr 72,000. 

Attempts to purify each of these antigenic proteins have been made, 
with the intention of comparing their antigenic determinants and using 
the pure antigens to raise monospecific antibodies : such antibodies would 
allow identification of the roles of each of the antigens in the process of 
fertilisation to be determined. The complex compositions of the repro
ductive fluids has been demonstrated using 2-dimensional electrophoresis 
in conjunction with the sensitive silver staining technique for proteins. 
Cauda fluid contains greater than 200 discrete protein species. The 
antigens in cauda fiuid have now been separated and purifi.ed almost to 
homogeneity, by procedures involving ion-exchange and affinity chroma
tography and exploiting the interaction of the antigens with lectins. 

96 



PUBLICATIONS 
CARROLL, M. J. with DEVINE, K. M. Peptide synthesis by the murine 

epididymis, Biochem. Soc. Trans. 13, 506. 

Emer Colleran, BSc., PhD., in collaboration with Declan Maher, BSc. 

Department of Microbiology, University College, Galway. 

Genetic and Biochemical Characterisation of Antibiotic Resistance Plasmids 
that are Thermosensitive for Transfer. 

Plasmids of the H incompatibility group are characterised by their high 
molecular weight ( > 100 Mdal), by their thermosensitive mode of conjugal 
transfer and by their production of morphologically and serologically
related pili. These plasmids play an important role in mediating multiple 
antibiotic resistance in medically important pathogens of the Entero
bacteriaceae and are particularly associated with chloramphenicol resis
tance in Salmonella typhi. This project was conc~med with t.>te genetic 
and biochemical characterisation of plasmids of the HI2 sub-group 
together with an assessment of the significance of their thermosensitive 
mode of transfer to their epidemiology among members of the Entero
bacteriaceae. 

Resistance to the heavy metal, tellurium, is an unusual plasmid-encoded 
determinant known to be carried by virtually all plasmids of the Ht2 sub
group. A rapid and economical method of selection of faecal coliforms 
from natural sources was developed by the inclusion of tellurium salts in 
coliform selective media. Spot matings and integrative incompatibility 
procedures were utilised as efficient confirmatory procedures for HI2 
identification. Tne high degree of DNA homology obtained between 
35S-labelled wild-type plasmid probes and restricted digests of standard 
HI2 sub-group R-factors confirmed the reliability of the isolation pro
cedure. The extent of plasmid relatedness between the large number of 
H 12 plasmids obtained by these procedures from diverse geographical 
sources was evaluated using antibiogram, metal resistance profiles, DNA 
fingerprint analysis and transposon mutagenesis. 

Thermosensitive coliphage, which are capable of plaque formation at 
environmental temperatures only, were isolated from sewage and sewage
polluted waters and shown to have no apparent specificity for H plasmids. 
Alternative methods for isolation of H-specific coliphage are currently 
under study. In situ comparative studies of the transferability of HI2 
and of non-thermosensitive R-factors to wild-type E. coli were carried out 
using a dna-A host. Intergeneric and intrageneric HI2 transfer within the 
Enterobacteriaceae was also evaluated. 

The large size of HI2 sub-group plasmids suggests the presence of many 
genes with unknown function or functions expressed only at low tempera
tures. Variation in expression at 22° and 37"C of sensitivity to coliphage 
T5 and to UV irradiation; of sugar and sugar alcohol utilisation as sole 
carbon sources and of colicin and microcin production is currently 
being investigated for a range of Hl2 plasmids. 
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Shawn Doonan, BSc., PhD., DSc., MRIA., in collaboration with Ms. B. 
Therese Kinsella, BSc. 

Department of Biochemistry, University College, Cork. 

Isolation and Sequence Analysis of cDNA for Carbamoyl Phosphate 
Synthetase from Human Liver: An Example of a Generally-Applicable 
Method. 

The primary objective of the project was to isolate and sequence cloned 
cDNA for mitochondrial carbamoyl phosphate synthetase I (CPS I), the 
regulatory enzyme for urea biosynthesis, from human liver. Monospecific 
polyclonal antibodies were used to screen a human liver cDNA library 
for the expression of CPS I antigenic determinants. The library used was 
that described by Stanley and Luzio (I984, EMBO J. 3, 1429-1434) in 
which short cDNA fragments were inserted in a bacterial high expression 
vector pEX 1. 

After primary and secondary screening by the colony blot method 21 
tentatively p ositive clones were obtained of which 5 were confirmed as 
expressing CPS 1 determinants by Western blotting. Analysis of the 
plasmids from these 5 clones suggested that the inserts were very similar 
if not identical. Consequently only one of these inserts was analysed in 
detail. 

The complete DNA sequence of the insert was determined by using a 
combination of the method of Maxam and Gilbert, and the dideoxy 
method of Sanger. The cDNA insert was found to be 614 bases long. 
The cDNA appeared to be derived mainly from the 3' non-coding region 
of the mRNA but contained also the coding sequence for the C-terminal 
27 amino acid residues of CPS 1. 

Subsequently it was intended to use a synthetic DNA probe derived 
from the coding sequence to screen a library containing full-length 
cDNA for the protein, and then to sequence the cDNA. At this point, 
however, a paper was published (Nyunoya et al., J. Bioi. Chem., 1985, 
260, 9346-9356) which reported the complete sequence of the cDNA for 
CPS 1 from rat liver. It was, therefore, decided to discontinue the present 
project. The experience gained in the use of the pEX vectors will, however, 
allow this technology to be used for other projects. 
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Professor L. K. Dunican, MSc., PhD., in collaboration with Angela 
KeUy, BSc. 

Department of Microbiology, University College, Galway. 

Development of a Transformation System in Clostridia of Medical 
Importance. 

Previous work (Oultram and Young) has resulted in the formation of a 
vector plasmid pRBI carrying a 3.3 kb Sau 3A fragment of pCBlOl 
derived from Clostridium butyricum NCIB7423. This plasmid is being 
used to devise techniques for protoplast-mediated transformation in 
C. butyricum and other species of Clostridia. 

Initial work has resulted in the loading of plasmid pRBI with a trans
posable genetic element Tn5 which confers resistance to a number of 
aminoglycoside antibiotics, such as neomycin and kanamycin. Tn5 
mutagenesis has proven extremely useful in molecular genetic analysis 
of a number of bacterial species and it is planned to apply this approach 
in the genetic studies of Clostridia. 

Prior to attempts at transformation of the Tn5 carrier replicon into 
Clostridium, initial transformation into Bacillus CA51 0 has been performed 
using an almost entirely analogous procedure as that to be used for 
transformation into Clostridia. A frequency of approximately 4.6 x 104 

transformantsjug DNA have been obtained. The process has proven 
valuable in observing the stability of the replicon in a Gram positive 
background. The findings are in agreement with observations made by 
Oultram and Young regarding the stability of vector plasmid pRBl in 
B. subtilis strains. Their findings suggested that in the absence of Cm 
selection, pRBl was readily lost from B. subtilis. The antibiotic resistance 
marker carried by the transposon was maintained which is being inter
preted that transposition had occurred. This plasmid is presently being 
used in genetic studies on Clostridium butyricum. 

Timothy James Foster, BA., PhD., in collaboration with Paul O'Toole, 
BA. (Mod). 

Microbiology Department, Trinity College, Dublin. 

Molecular Cloning and DNA sequence Analysis of the Epidermolytic Toxin 
Genes of Staphylococcus aureus. 

The epidermolytic toxins of S. aureus (ETA and ETB) are responsible for 
skin exfoliation seen in the Staphylococcal Scalded Skin Syndrome. In 
order to facilitate a molecular genetic analysis of these toxins, the gene 
encoding ETA (eta) has been cloned into Escherichia coli from S. aureus 
TCl6 using phage A. and plasmid vectors. Initially eta was cloned in a 
A.-replacement vector using plaque immunoblotting to detect recombinants 
in a gene library. A 3.9 kbp EcoRI-HindiTI fragment was subcloned into 
pBR322. This produced a protein which was secreted into the periplasmic 
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space of E. coli. The protein was shown to be immunochemically identical 
to the toxin purified from the supernatant of S . aureus by Western 
immunoblotting and immunodiffusion experiments. Furthermore, this 
material produced a positive Nikolsky sign in the neonatal mouse skin 
test showing that it had biological activity. 

A shuttle plasmid was constructed by inserting a 3 l<bp HindJli fragment 
from the S. aureus plasmid pCW59 into pBR322eta. This was transformed 
into S. aureus strains lacking eta. The level of toxin in culture supernatants 
was shown to be dependent on the integrity of a chromosomal gene (agr) 
which is required for the expression of several other exo-proteins. 

Currently the cloned eta gene is being mapped by deletion and trans
poson mutagenesis. An intragenic DNA probe will be constructed and 
used in hybridisation tests to identify E. coli recombinants carrying the 
gene encoding ETB (etb) by hybridisation. (Preliminary data suggests that 
ET B is not expressed in E. coli). 

Further research will include DNA sequence analysis of eta and etb, 
further studies on their regulation in S. aureus, elucidation of the location 
of etb (ET B synthesis is plasmid-controlled so the structural gene could 
reside on the plasmid), and use of eta and etb gene probes to study their 
occurrence in natural isolates of staphylococci. 
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Bernard Francis Xavier Gannon, PhD. 

Department of Microbiology, University College, Galway. 

The Testing of a Hypothesis on the Easy Enriching of Minor (low frequency) 
mRNA Sequences, such as the Oestrogen Receptor, for Cloning. 

Many genes of medical importance are expressed in very small amounts. 
This is particularly true of proteins, such as hormone receptors, which 
play a control rather than a structural or enzymatic role in the functioning 
of the cell. As inadequate expression o-over expression of such sequences 
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can give rise to pathological situations, it is important to be able to study 
them in detail. This is best done nowadays by the use of the methods 
known as genetic engineering. In this project a novel strategy which would 
provide a simple and general method to enrich for these minor sequences 
was studied. Briefly the technique involves (i) synthesis of cDNA from 
total mRNA; (ii) the hybridisation of the cDNA to the mRNA to such 
an extent that all but the minor sequences are hybridised; (iii) synthesis 
of second strand cbNA using the n1ixture; (iv) the destruction of the 
mRNA and subsequently the single-stranded cDNA by alkali digestion 
followed by S1 nuclease treatment; and (v) cloning of the surviving cDNA. 

Crucial to the success of the method was the demonstration (reported 
previously) t.~at in step (iii) above the enzymes used for second strand 
synthesis could distinguish between single stranded cDNA (minor 
sequences) and DNA-RNA hybrids (major sequences). S1 nuclease 
digestion, after alkali treatment of the double stranded cDNA material, 
showed that the first strand cDNA of the sampie which was hybridised 
was digested and therefore removed from the possibility of being cloned, 
just as had been planned for in the overall strategy. 

To show that minor sequences had in fact been enriched, a model 
system was prepared in which rabbit globin sequences were added to be 
1 % of the total cbNA in the experiment. When the method outlined 
above was fo llowed, the dscDNA obtained at the end was analysed for 
the extent of enrichment of the globin sequences. Hybridisation of a 
globin probe to a DNA dot blot using fixed amounts of double stranded 
control or hybrid enriched samples showed approximately a 4-fold 
increase in globin sequences in the t reated sample. Titration of globin 
sequences by hybridisation in liquid confirmed that result. Hybridisation 
to Rot 20 which was used for all of these enrichment experiments results in 
70% hybridisation. Thus, whereas the untreated sample would contain 
1 ng of globin sequence per 100 ng of dscDNA in the treated sample, the 
best possible situation would be 1 ng per 30 ng of dscDNA (i.e. the fraction 
which had not hybridised at Rot 20). This corresponds to a theoretical 
enrichment of 3.3-fold . The fact that this result was obtained in practice 
and that the technique was demonstrably compatible with DNA cloning 
methods suggests that it will be very useful for cloning minor sequences. 

Bernard Francis Xavier Gannon, PhD. 

Department of Microbiology, University College, Galway. 

The Analysis of Human Single Copy DNAs cotranscribed with Repetitive 
Sequences and their use as Probes for Restriction Fragment Length 
Polymorphisms. 

Repetitive sequences interspersed with single copy DNA account for up 
to 25 % of the human genome. Analysis of these has resulted in the 
definition of five distinct families of repeat sequences. However, to date, 
no conclusive results as to their function have been obtained (if any). 
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Because of the ease of obtaining genomic clones which contain repeat 
sequences, it is not surprising that most information has been derived from 
tills source. The sequences that have been analysed therefore could be 
located in intergenic spacer regions or other relatively neutral regions of 
the genome. By contrast, in the present project, the repeat sequences 
which are transcribed into messenger RNA, are being analysed. The 
source of this RNA is the cell line MCF7 which is derived from a human 
breast cancer. This was used to make an oligo dT-primed cDNA gene 
bank using genetic engineering techniques. As such, the sequences in the 
gene bank would be presumed to be derived from polyadenylated mRNA 
sequences. When 8,000 colonies from this bank were screened with a 
total human genomic probe (a probe for reiterated sequences), 32 colonies 
responded positively. When DNA prepared from these was digested with 
the restriction enzymes Pstl and analysed by hybridisation, it was shown 
that both repeat and unique sequences were present in clones pHRl and 
pHR29. This suggests a priori that these sequences are cotranscribed with 
repeat sequences. Further analysis on the other clones, using other 
restriction enzymes, will be required to show that they contain unique 
sequences. A DNA probe (Blur 8) which is specific for the most frequently 
occurring human repeat sequence, the alu family showed that most of 
the clones contain repeat sequences of that family. Those clones which 
did not hybridise to that probe (clones pHR7, pHR21, pHR32 and 
perhaps clones pHRll , pHR18, pH R23 and pHR25) will be analysed 
with other probe paradigms of the other repeat sequence families to 
characterise them better. 

The clones which are selected above are of interest, independent of the 
analysis of repeat sequences. In recent years the use of DNA probes for 
Restriction Fragment Length Polymorphisms (RFLP) have been used for 
the diagnosis of genetic diseases. Whereas any unique sequence is poten
tially a probe for an RFLP, not all are located at sites where poly
morphisms occur frequently. The unique sites which are cotranscribed 
with repeat sequences are potentially very suitable and novel candidates 
for RFLP probes. The unique sequences will be subcloned fre.e. of unique 
sequences to test this possibility. To date, pHR29 has been subcloned 
into an M13 vector in a way which separates the unique from the repeat 
sequences. DNA from these clones wiH be used to establish if they are 
sources of probes for RFLP and for sequencing of the repeat sequences. 
Other sequences of interest will soon be subcloned and analysed in a 
similar manner. 

Micbael J. Gibney, PhD. 

Department of Clinical Medicine, TCD Medical School, St. James's 
Hospital, Dublin. 

Polyunsaturated Fatty Acid and the Immune Response. 

Five health volunteers donated an 80 ml blood sample before and after 
15 days on 15 g/ d of marine oil capsules. The concentrations of eicosapen
taenoic acid (EPA) increased from 0.6 to 8.6% (W/W) of serum total 
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phospholipid fatty acids. The distribution of EPA in the individual 
lipoprotein phospholipid fractions were (%): VLDL 6.9 ± 2.4; LDL 
8.5 ± 2.6; HDL2 8.1 ± 2.2 and HDL3 11.6 ± 4.0. Some 56 days later 
peripheral blood mononuclear cells (PBMC) were obtained from the 
volunteers and cultured in medium which contained either control or 
EPA-enriched serum. Without stimulation with ConA, there were no 
significant changes in PBMC phospholipid EPA over a 72 hour period. 
When ConA was included, the level of PBMC phospholipid EPA rose 
from 1.8 ± 1.1% at time 0 to 4.8 ± 2.2% at 24 hours, 6.2 ± 2.5% at 
48 hours and 7.7 ± 1.5% at 72 hours. Stimulated cells produced sig
nificantly more PGE2 than control cells while the quantity produced was 
not significantly ini9.uenced by the serum EPA levels of culture medium. 
Equally, no significant effects on Jymphocyte proliferation were seen. 
When EPA, complexed with BSA was included in the culture medium 
there was rapid and substantial uptake of EPA into both resting and 
stimulated cells. This did not influence either ConA induced PGE2 

production or lymphocyte transformation. Our preliminary observations 
are that in vitro modification of PBMC levels of EPA does not modify 
lymphocyte response to ConA. 

Denis R. Headon, BSc., PhD., in collaboration with Brendan Hughcs, BSc. 

Department of Biochemistry, University College, Galway. 

Molecular Cloning of a Fatty Acid Binding Protein from Human Liver. 

A fatty acid binding protein also known as DEAE peak I is a relatively 
abundant lipid binding protein in liver. Under normal circumstances it 
accounts for approximately 1% of Jiver soluble protein. A polyclonal 
antibody to this protein has been raised in rabbits and the antibody 
preparations have been well characterised. The amount of this fatty acid 
binding protein varies in some diseased conditions, one such condition 
being malignancy. The molecular cloning of the gene encoding this fatty 
acid binding protein was undertaken for the following reasons: l. to 
provide a putative amino acid sequence for the protein; 2. to determine 
the mRNA levels in normal and diseased conditions; 3. to isolate the 
human genomic DNA and determine its structure. 

A human liver cDNA library in a high expression vector, pEX, was 
screened with the polyclonal antibody. Thirty antibody positive colonies 
were identified on the primary screening and twelve of these remained 
positive on secondary and tertiary screening. Plasmid DNA was isolated 
from these colonies and all antibody positive colonies harboured plasmid 
containing cDNA inserts. Electrophoretic separation of the restriction 
endonuclease cut plasmids indicated two distinct sizes of inserts, a group 
of 7 below 700 base pairs and a group of 5 having insert sizes greater than 
1,200 base pairs. Southern analysis indicated homology at high stringency 
between the 7 smaller cDNA inserts. Further analysis of the cDNA inserts 
is underway. This includes Northern Analysis in the determination of the 
mRNA size and the nucleotide sequence of the cDNA inserts. 
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Peter Humpbries, BA., PhD. 

Department of Genetics, Trinity College, Dublin. 

Molecular Analysis of a Highly Polymorphic Region of the Human Genome. 

The objectives of the research have been to probe the structure and possible 
functional properties of a new class of interspersed repeated element (the 
A3 family) initially identified in human bNA via an associated restriction 
fragment length polymorphism (RFLP). The canonical repeated element 
is 200 base pairs in length and is flanked by directly repeated sequences 
presumably generated upon integration into genomic bNA. A number 
of additional elements are currently being sequenced. Homologous 
sequences are present in a wide variety of mammalian and avian species 
but are absent from reptiles. Most mammals carry a single homologous 
transcript (known to be polyA in humans and rodents) of maximum size 
approximately 0.8 kilo bases, initial observations suggesting that transcripts 
are elevated in fibrosarcomas. We now know that A3 transcripts are 
elevated in chemically induced rodent hepatocellular carcinomas to about 
the same degree as transcripts homologous to Ha-rasl and myc oncogenes, 
but in contrast to the latter show no consistent elevation in rodent livers 
induced to regenerate as a result of partial hepatectomy. We conclude 
that transcript elevation may reflect a function characteristic to tumour 
cells other than that of proliferative rate. Further structural studies are 
in progress. 
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P. W. N. Keeling, M D., MRCP., FRCPI., in collaboration with W. J. 
Maxwell. · 

Sir Patrick Dun Research Laboratory, St. James's Hospital, Dublin. 

The Role of Prostaglandins in Inflammatory Bowel Disease. 

Introduction 
The cause of inflammatory bowel disease (IBb) is unknown. However 
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prostaglandins (PG) by modulating the. immune response may play a 
controlling role as administration of prostaglandin inhibitors has been 
shown to precede some episodes of IBD. Also salazopyrin which sig
nificantly increases the biological half life of locally synthesised PGE2 
reduces the number of exacerbations of inflammation. 

Aims 
The aims of this study were to measure the production of PGE2 by 
freshly isolated gut epithelial cells and tissue fixed mononuclear cells from 
inflamed and macroscopically normal segments of bowel resected from 
patients with IBD and compare these results to those from patients 
without IBD (adenocarcinoma, diverticular disease). 

Methods 
Cells were isolated from resected gut mucosa by the method of Bull and 
Buckman. Specimens from patients were divided into involved and normal 
mucosa, mucus was removed by dithiothreithol and the epithelial cells 
were released with ethylenediaminetetracetic acid (EDT A). Mononuclear 
cells were harvested by collagenase. Cells were purified by dextran 
sedimentation followed by Hypaque-Ficoll gradients. 

Results 
Epithelial cells and mononuclear cells from inflamed segments of bowel 
produced significantly greater amounts of PGE2 compared to normal 
areas of bowel (n = 5, 7.81 ± 1.8 vs n = 5, 3.3 ± 1.0 ng/106 inflamed 
vs normal epithelial cells, p < 0.02 and n = 5, 21.8 ± 5.2 vs n = 5, 
8.9 ± 1.9 ng/106 inflamed vs normal mononuclear cells p < 0.02 (Table 1). 
Furthermore, cells from control patients (adenocarcinoma) se~reted 
similar amounts of PGE2 to t.~e amounts produced by the cells taken 
from the normal segments of bowel in patients with IBD (n = 14, 9.1 ± 
2.9 ng/106 epithelial cells and n = 15, 12.6 ± 3.1 ng/106 mononuclear 
cells (Table 2). 

Peripheral blood mononuclear cells produced vastly more PGE2 com
pared to gut fixed mononuclear cells (n = 20, 1 ,675 ± 247 vs n = 5, 
21.8 ± 5.2 ng/106 cells, peripheral blood mononuclear ce!Is vs gut 
monocytes, p < 0.001). When conditions used to isolate gut cells were 
applied to biood mononuclear cells, PGE2 production increased approxi-
mately two fold. · 

Discussion 
These results demonstrate that zymosan stimulated monocytes isolated 
from inflamed colonic mucosa synthesise greater amounts of PGE2 

compared to cells from normal bowel segments. Peripheral blood cells 
produce far more PGE2 than gut fixed mononuclear cells. 

PGE2 suppresses lymphocyte responsiveness but also causes diarrhoea. 
Consequently enhanced local production of PGE 2 by mononuclear cells 
(intra-mucosal) may allow immune modulation without causing diarrhoea. 

REFERENCE 
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TABLE 1 
Prostaglandin E 2 Production by Cells from Normal and Diseased Gut 

Tissue of CIBD Patients 

Normal Diseased Peripheral Blood 
Gut Tissue* Gut Tissue* Mononuclear Cells 

Epithelial 
Cells 3.3±l.O(n=5) 
Mononuclear 

7.81 ± 1.8 (n=5)** -

Cells 8.9± 1.9 (n=5) 21.8 ±5.2 (n=5)*** 1,675±247 (n=20) 

* = ng prostablandin E2/ lOS cells (mean± SEM) 
** = p < 0.02 significantly different from normal/ClBD tissue. 

*** = p < 0.02 significantly different from normal CIBD tissue and from 
control tissue. 

CIBD = Chronic inflammatory bowel disease. 

TABLE 2 
Prostaglandin E2 Production by Cells isolated from Gut Tissue of Control 

Subjects 

Epithelial Cells 

9.1 ± 2.9* 
(n = 14) 

PUBLICATIONS 

Mononuclear Cells 

12.6 ± 3.1* 
(n = 15) 

MAXWELL, W. J., BLOOMFIELD, F. J., HOGAN, F. P., WALSH, J. P., 
KELLEHER, D . and KEELING, P. W. N. Prostaglandin E 2 production 
by colonic epithelial cells and resident macrophages in inflammatory 
bowel disease. Irish J. Med. Sci. (in press). 

MAXWELL, w. J., BLOOMFlELD, F. J., HOGAN, F. P., WALSH, J. P., 
KELLEHER, D . and KEELING, P. W. N. Enhanced prostaglandin 
E2 production by colonic epithelial cells and resident macrophages 
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F. O'Gara, BSc., PhD., in collaboration with B. Boesten, MSc. 

Microbiology Department, University College, Cork. 

Genetic and Cli.nical Investigations on the Emergence of Antibiotic Resis
tance in Clinical Isolates. 

The main objective of this research focussing on the problem of the 
emergence of antibiotic resistance in clinical isolates is to investigate the 
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factors and genes involved in Aminoglycoside resistance in clinical isolates 
of Pseudomonas and Staphylococcus. 

In view of the increase in the emergence of resistance to aminoglycoside 
antibiotics in clinical isolates in the Regional Hospital we investigated 
the nature of this resistance at the genetic level using gene probes. The 
probes were developed by subcloning gentamicin resistance determinants 
from clinical isolates. The gentamicin resistance genes were cloned from 
E. coli and S. marcescens into the Pstl restriction site on pBR322. This 
resulted in the formation of two plasmids, p116 and p187. Both cloned 
fragments conferred resistance to ampicillin and gentamicin. Restriction 
enzyme analysis demonstrated that the gentamicin resistance genes were 
unrelated. To verify and extend this observation DNA hybridization 
experiments were performed. Initially we used a 3.7 Kb Psti fragment 
from plasmid p187 containing the gentamicin resistance gene as a 
hybridization probe. Following 'nick translation' the probe was used in 
hybridization experiments with DNA from plasmid pll6 and Pseudo
monas DNA. Hybridization patterns obtained for these experiments was 
quite different to that obtained for self-hybridization of the probe to its 
own DNA. However, as the hybridization probe contained flanking 
ampicillin resistance sequences it was not possible to unambiguously 
determine whether gentamicin resistance determinants were conserved in 
the other strains tested . 

To resolve this difficulty the specific sequences for the gentamicin 
resistance gene were isolated from plasmid pl87 as two subfragments 
following restriction with EcoR V and Sali endonucleases. When these 
fragments were used as hybridization probes, no significant hybridization 
cou!d be detected with pi 16 or Pseudomonas DNA from. a number of 
gentamicin resistant clinical isolates. These results demonstrate that the 
gentamicin resistant gene isolated from S. marcescens is not related to 
the determinants in the isolated Pseudomonas strains. In clinical terms 
these results also show that the evolution of gentamicin resistance in the 
hospital is mediated through at least two distinct routes. 

Colm O'Morain, MB., MSc., MRCPI., in collaboration with Desmond 
O'Leary, MB., Bcb., BAO. 

Sir Patrick Dun Research Laboratory, St. James's Hospital, D ublin. 

Neutrophil Function in Inflammatory Bowel Disease. 

We are currently studying neutrophil function in inflammatory bowel 
disease (IBD), as reflected by chemiluminescence, chemotaxis, phego
cytosis and toxic degranulation. Baseline data for these parameters have 
been established in control subjects and in both treated and untreated 
IBD patients. 

Following a therapeutic trial with Eicosapentaenoic acid (EPA) - a 
naturally occurring fatty acid with lipoxygenase - pathway inhi biting 
effects - a clinical remission was induced in several IBD patients. This 
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amelioration, both clinical and histological, correlated with an overall 
depression of neutrophil function in these patients, as gauged by both 
chemiluminescence and chemotaxis. 

It is novv important to determine with precision the effects of EPA on 
both normal and " IBb-neutrophils". Preliminary results have been 
encouraging: incubation of normal neutropbils and those from untreated 
IBD patients with EPA-enriched serum for thirty minutes depressed the 
activity of these cells. Dose-response curves for this EPA-effect are 
being constructed. · 

Remission in IBD patients may have been induced by specific means 
rather than by an overall suppression of neutrophil metabolism. We are 
presently analysing the ability of EPA to divert Arachidonic acid 
metabolism preferentially towards the synthesis of effete leukotrienes i.e. 
LTB5 and away from more potent agents (LTB4) : IBD neutrophils (pre
and post-treatment with EPA) in phosphate buffered saline containing 
opsonized zymosan are incubated for ten minutes at 37°C with free
arachidonic acid (lOul of solution containing 3 mgs arachidonic acid in 
10 mls ethanol). Subsequently, both neutrophils and supernatants are 
assayed for LTB4 and LTB5• Leukotriene synthesis by normal neutrophils 
both before and after incubation with EPA-enriched serum is also assayed. 

There is some preliminary evidence that EPA also suppresses neutrophil 
degranulation. To clarify this further we are assaying Beta-glucuronidase 
production by neutropbils (control and IBD) before and after incubation 
with EPA. All results obtained are assessed for statistical significance 
using Students T test for paired data. 

J. Tony Pembroke, HND, BSc. (Hons), PhD., in collaboration with 
Aidan Masterson, BSc. (Hons). 

The National Institute for Higher Education, Limerick. 

bzvestigation of the Effects of Chemical Mutagens on the "UV Sensitivity" 
and Survival associated with the IncJ group of Plasmids in Bacteria. 

The IncJ group of plasmids have been shown to sensitise their bacterial 
hosts to ultra violet irradiation (Pembroke & Stevens, J. General Micro
biology, 130 1984). This prompted an investigation to characterise the 
effect of IncJ group plasmids and to observe if IncJ group plasmids co1,1ld 
sensitise their hosts to chemical mutagens. It has been shown that the 
effect of R391, the prototype IncJ group plasmid, is recA dependent and 
dependent on the functioning of the uvr A reeF genes in E. coli (Pembroke, 
Masterson and Stevens, in preparation). It was also shown that R391 
containing hosts were sensitive to a wide variety of chemical mutagens, 
while non mutagens used as controls had no effect on viability. 

The Standard Ames Salmonella tester system was modified by con
structing Amcs strains incorporating plasmid R391. 

These derivatives were sensitised by the chemical mutagens and also 
showed a 4 to 5 fold increase in mutagenicity due to the presence of 
plasmid R391. It was also observed that chemicals such as urethane and 
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hexamethyl phosphoric triarnide, which are not detectable by the Ames 
tester system but which are carcinogenic in mammalian systems (Brusic, 
Principles of Genetic Toxicology, Plenum Press 1980), gave a marked 
sensitisation in R391 containing strains. It would appear that this system 
based on the presence of the IncJ plasmid, R391, may be useful in 
broadening the scope of detection of the Ames tester strains. The fact that 
at least 2 carcinogens which have escaped detection in the Ames system, 
can be detected in ours is encouraging. The higher rate of mutagenicity 
in our system may make this system slightly more sensitive and work is 
in progress to challenge our strains with a wider variety of mutagens 
and carcinogens. 

Recently the UV sensitising function has been cloned (Pembroke et al, 
Plasmid 15 I 986 in press), and this should aid in the determination of the 
mechanism of this sensitisation. 

PUBLICATIONS 
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Location and cloning of the UV sensitising function from the IncJ 
group plasmid, R391 Plasmid IS 1986 (in press). 

Cyril J. Smytb, BSc., MA., PhD., 'Docent' in collaboration with Maire 
Boylan, BA. (Mod). 

Department of Microbiology, Trinity College, Dublin. 

Fimbriae of Enterotoxigenic Escherichia coli of Human Origin. 

Plasmid pCSlOO [a rccombinant plasmid comprising vector plasmid 
pBR322 and a 5.1 kilobase pair (kbp) insert of DNA obtained by Hindill 
restriction enzyme cleavage of a CS fimbriae-associated plasmid pCSOOl 
derived from an enterotoxigenic Escherichia coli strain E90a of human 
origin and of serotype 06:K15 :Hl6, biotype AJ which possess the genetic 
determinants for expression of CS3 fimbriae had been investigated and 
a restriction enzyme map of the DNA insert prepared. The 5.1 kbp insert 
was further characterised using Tn5 mutagenesis in conjugation with 
analysis of CS3 fimbriae expression in the E. coli minice!l system. 

Using (35S] methionine labelling, four gene produ~ts encoded by the 
5.1 kbp insert were identified with molecular weights of 96, 26, 17 and 15 
kilodaltons (kDa). Both the 17 kDa and 15 kDa polypeptides reacted 
with specific ant iserum to CS3 fimbriae in Western blotting experiments. 
Whereas the 15 kDa component comigrated in SDS polyacrylamide gel 
electrophoresis with the subunit of purified CS3 fimbriae and could be 
released from the surface of minicells by heat shocking in an identical 
manner to the release of CS3 fimbriae from wild type E. coli strains, the 
17 kDa component remained associated with minicells by such treatment. 
The 17 kDa polypeptide was shown to be a precursor of the 15 kDa 
polypeptide, as processing of it to the 15 kDa component in rninicells 
was blocked by ethanol. The 17 kDa polypeptide probably possesses a 
leader peptide sequence for membrane translocation. The 96 kDa and 
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26 kDa polypeptides appeared to be involved in the biogenesis of CS3 
fimbriae. Such complex systems involving several gene products have 
been identified for the biogenesis and surface expression of other fimbriae 
by E. coli. 

By subcloning EcoRl fragments of the 5.1 kbp insert of pCSlOO into 
vector plasmid pACYC, the gene for the structural subunit of CS3 
fimbriae was located on a 1.8 kbp DNA fragment. Although this 1.8 
kbp insert encoded synthesis of the 17 kDa and 15 kDa polypeptides in 
minicells, complementation with another subcloned DNA fragment was 
required for surface expression of CS3-fimbriae and involved genes 
encoding the 96 kDa and 26 kDa polypeptides. 

Using partial Hindili digestion of the wild type plasmid pCS001, 
plasmid DNA fragments have now been obtained which, on insertion in 
vector plasmid pBR322, mediate expression of CS! and CS2 fimbriae 
under appropriate conditions. Since neither CS! nor CS2 fimbriae are 
expressed in E. coli K-12, a number of K-12 transformants were 
screened for recombinant plasmids with different restriction endonuclease 
digestion profiles. These constructs bearing the DNA inserts from pCS001 
were mobilised into appropriate serotype 06:Kl 516 or H- wild type 
backgrounds using spontaneous CS-fimbriae-negative, plasmidless variants 
as recipients. One recombinant plasmid (pCS200) mediated expression of 
CS2 fimbriae but not of CSl fimbriae, whereas another (pCS300) mediated 
expression of CS! or CS2 fimbriae in appropriate wild type backgrounds. 
Characterisation of the DNA inserts in p!asmids pCS200 and pCS300 
is in progress. 

PUBLICATIONS 
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BoYLAN, M., CoLEMAN, D. and SMYTH, C. J. Molecular cloning of the 
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serotype 06:K1 5:H16 or H-. In Molecular Biology of Microbial 
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Evelyn Stevens, BSc., PhD. and Peter R. Smith, BA. (Mod), P hD., in 
collaboration with Brid Martina McBride, BSc. 

University College, Galway. 

Investigation of the Control of Invertible and Translocatahle Genetic 
Elements. 

Objectives 
The aim of this project is to investigate the control by DNA inversion 
of gene expression in gram-negative bacteria. 
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Results 
1. It has been established that some strains of E. coli K l2 and a variety 
of species of other gram-negative bacteria express a trans-acting activity 
necessary for DNA inversion. This was established using plasmids 
specially constructed so that a gene on the plasmid could not be expressed 
unless a controlling region were inverted. 
2. To complement these findings and extend them to genera to which 
the plasmid-assay system could not be applied a second method has been 
employed. DNA was isolated from different genera, restricted using a 
restriction endonuclease and the fragments subjected to a gel electro
phoresis. Southern Biots were subsequently carried out using a plasmid 
encoding an activity capable of inverting DNA, (gin), as a probe. Using 
this technique a number of other genera have been identified as possibly 
containing DNA inverting activity complementary to that already known 
for E. coli. 

Conclusions 
It has been shown that a method of control of gene expression involving 
inversion of DNA adjacent to the gene, is common to a number of different 
genera of gram-negative bacteria. 

W. Artbur Tanner, MD., FRCSI., in collaboration with 1\-tr. D. J. Quill, 
FRCSI. 

The Meath Hospital and Department of Experimental Surgery, Trinity 
College, Dublin. 

Splenic Autotransplantation in the Liver using a Rat Model. 

Increased risk of infection, overwhelming post-splenectomy sepsis, with 
encapsulated pneumococci follows splenectomy in both man and in the 
Rat. We have undertaken an experimental study of the feasibility and 
efficacy of intraportal splenic autotransplantation in the Rat model of 
post-splenectomy sepsis. Three groups of twenty rats each were randomised 
to receive either intraportal splenic autotransplantation, splenectomy and 
sham laparotomy or sham laparotomy alone. Following splenectomy, the 
spleens of the Rats in the autotransplantation group were homogenised, 
and a single cell preparation made. This was then re-injected into the 
portal vein of the rat following a cell viability count. Sixteen weeks after 
operation, the animals were challanged with an endobronchial (direct 
tracheal puncture) challange of type 1 encapsulated pneumococci. An 
LD50 dose of pneumococci was established in a pilot study using 45 
animals (5 x lOS organisms per ml). Animals surviving six weeks after 
challange were killed, autopsied and subjected to histological examination. 
The results are shown in the table. 

Autotransplant* 
Splenectomy# 
Sham laparotomy 

Survived 
11 
l3 
18 
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Died 
9 
7 
2 



Only the comparison between sham laparotomy and autotransplanted 
rats reached statistical significance. Histological examination of the livers 
from the autotransplanted animals showed 1ittle evidence of intra-hepatic 
splenic tissue. These results raise doubts as to the feasibility of intraportal 
splenic autotransplantation as claimed by other authors in the Dog Model, 
and demonstrate no protective effects for autotransplantation against 
pneumococcal challange. 

H. P. Voorheis, MD., PhD., DCMT., in collaboration with Derek P. 
Nolan, BA. (Mod). 

Department of Biochemistry, Trinity College, Dublin. 

The Role of Calcium in Surface Antigen Switching. 

The major aims of this project were to measure the plasma membrane 
and mitochondrial membrane potentials in T. brucei, particularly in 
relation to Ca2 + transport, and to examine the role of these parameters 
antigenic variation and transformation from one life cycle form to 
another. 

1. The Plasma Membrane Potential (.6 'IJfp) 
A large difference was discovered between the plasma membrane potential 
of the mammalian bloodstream form of the parasite, which was found 
to be 83.0 ± 3.0m V and determined solely by the K + diffusion potential, 
and that of the insect gut form, which was 64.2 ± 2.5mV and contained 
a contribution from the diffusion potentials of either or both Na + and 
cJ -. Therefore, transformation from the bloodstream to insect gut form 
is accompanied by a relatively large depolarisation of ,6 'IJfp, much larger 
than in transforming cell systems of mammalian origin. The transformation 
of bloodstream forms from one antigenic type to another antigenic type 
was not accompanied by changes in ,6 \Jip. 

2. The Mitochondrial Membrane Potential(!:::. \jlm) 
The promitochondrion of bloodstream forms was found to be energised 
solely by the H + pumping of the mitochondrial F 1 ATPase, which results 
in a ,6 o/m of 159.2 ± 8.9 mY under standard resting cell conditions 
and a 6.pHm of I .05 pH units. These results make it possible to calculate 
that i:;~H+ = 222mV in T. brucei, a value comparable to that fou nd in 
mammalian systems. Transformation from one life cycle stage to the 
next did not produce a shift in ,6 'IJf m- However, preliminary experiments 
indicate that the initiation of switching of the varient surface coat antigen 
hyperpolarises the mitochondrial membrane potential, suggesting a 
change in the magnitude of either the electrogenic transport of a metabolic 
intermediate across the mitochondrial membrane or the H + symport of 
such an intermediate. This change in mitochondrial transport may reflect 
a temporary shift in metabolism during the switching event similar to 
that found in the transformation of B lymphocytes into plasma cells. 
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PREGNANCY AND CONGENITAL DEFORMITIES 

.John G. Bannigan~ MB.~ BCh.~ BAO.~ BSc., PhD., in collaboration with 
Eleanor Garvey, lVISc. 

Department of Anatomy, University College, Dublin. 

Director: Professor J. B. Coakley. 

An Experimental Animal Model of the Fetal Alcohol Syndrome with 
Particular Reference to the Development of the Brain. 

Ethanol administered to pregnant mice has been shown to have toxic 
effects on the developing embryo. Some of the more obvious effects include 
distortion of the mitochondria in the embryonic neuroepithelium, distur
bances in the uptake of 3H-TdR by the embryo and increased vascularity 
and oedema in the newly developed neuronal layer. However, working 
with this in vivo model of Foetal Alcohol Syndrome it is impossible to 
discover with certainty whether these effects are directly embryotoxic or 
due to maternofoetal effects. 

So it was attempted to develop an in vitro model to look at direct 
effects. Mouse embryos at day 9 of gestation (E9, El being the day on 
which the vaginal plug was found) were dissected free of their surrounding 
membranes including both the parietal yolk sac and Reichert's membrane. 
The embryo, enclosed in the visceral yolk sac, was placed in a flask with 
2 mls of rat serum at 38C, gassed with an 0 /CO mixture and rotated at 
30 rev/min. For the most part embryos were cultured for 28 hours as 
in vitro development mimics in vivo development for this length of time. 
At intervals during culture the embryos were examined for degree of 
turning, closing of the neural tube, heart beat and degree of vascularisation 
of the yolk sac. After the culture period the yolk sac diameter was 
measured, somites counted and the total development scored using a 
modification of the system developed by Brown and Fabro (Teratology, 
1981, 25: 65- 78). At the start of the culture period the embryos were just 
beginning organogenesis and had about 17 somites. 

Results 

Yolk Sac Diam. So mites Total Score 
cm no. 

ElO In Vivo 3.15 + .03 22.5 + .3 38.125 + .43 
n = 4 
E9 + 28 hrs 2.95 + .06 20.7 + .6 33.5 + .98 
Control 
n = 10 

E9 + 28 hrs 2.9 +.11 19.8 + .75 30.6 + 2.4 
10fl lEtOH 
n=6 

(All results are mean + standard error) 
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This initial study shows that even when the embryos in vitro were exposed 
to much larger doses (800 mgjlOO mls) than in vivo (700 mg/100 mls) no 
obvious deleterious effects were seen. This leads us to the hypothesis that 
the effects of alcohol on the developing embryo/foetus are not exerted 
directly but through a transient metabolic disturbance in the mother. 

Professor John Bonnar, MA., MD., FRCOG., in collaboration with 
Dr. B. L. Sheppard, lVIA., MSc., DPhil., MRCPatb. and Dr. M. K. 
Hammad, MB., MRCOG. 

University Department of Obstetrics and Gynaecology, Sir Patrick Dun 
Research Centre, St. James's Hospital, Dublin. 

Ultrastructural and Cytochemical Changes of the Human Cervix during 
the Menstrual Cycle and Effect of Progestational Steroids. 

The study is investigating the effects of progestational steroids on the 
morphology of epithelium and oestrogen binding sites of the human 
uterine endocervix. Biopsies of the cervix have been obtained from uteri 
removed by hysterectomy from 27 control patients, 18 patients taking 
350 ug of norethisterone and 18 patients taking 30 ug levonorgestre!, 
daily for a minimum of eight weeks prior to hysterectomy. One half of 
each biopsy has been examined by scanning and transmission electron 
microscopy and the other half frozen in liquid nitrogen and assayed for 
oestrogen cytosol level. 

In the control group scanning electron microscopy showed the surface 
of the endocervix to be composed of crypts and grooves and lined with 
ciliated and non-ciliated secretory cells; by far the majority of the cells 
were secretory. The cells varied in shape from round to ovoid with surface 
diameters from 3- 5 um. In patients receiving progestational steroids 
micropolyps were a common finding. Focal areas of columnar epithelial 
cells exhibiting different morphology from normal columnar cells were 
also observed in the endocervix from these patients - these changes 
included cell islands of sq uamous metaplasia, irregular cell shapes and 
giant cells greater than lOum in size. 

Transmission electron microscopy showed a different ultrastructure in 
the secretory organelles of the epithelial cells. The majority were round 
or oval with granular inner structure. The remainder were rod shaped 
and exhibited a crystaline or whorled appearance with fibrillar inner 
structure. These fibrillar bodies were more numerous in the luteal phase 
than in the follicular phase of the cycle. Two mechanisms of mucus 
extrusion from the cell surface were observed - merocrine and apocrine 
secretion. Merocrine extrusion was observed throughout the menstrual 
cycle with the highest activity approaching ovulation. Apocrine secretion 
was observed during the luteal phase of the cycle with the hig..IJ.est activity 
following ovulation. In patients receiving progestational steroids a picture 
similar to the normal luteal phase was seen throughout the menstrual cycle. 

Oestrogen binding sites were significantly higher in the cervix during 
the foliicular phase (mean 36.27, SD 16.77) than in the luteal phase 
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(mean 20.68, SD 8.09) of the menstrual cycle when expressed in f mol 
per mg protein (p 0.01). The assays for patients receiving progestational 
steroids have still to be completed and at present insufficient data is 
available to draw conclusions on the effect of progestational steroids on 
oestrogen binding site concentrations in the endocervix. 

These findings show that progestational steroids affect cell differentiation 
(production of abnormal cells) and functional activity (mucus secretion) 
in the surface epithelium of the human endocervix. Levonorgestrel 
produces a greater effect than norethisterone on the endocervical epi
thelium indicating a more potent progestogenic activity. The effect on 
mucus secretion explains the contraceptive action of the progestogens in 
preventing sperm entry to the uterus. The cellular changes may relate to 
the increased incidence of cervical dysplasia in women using oral 
contraception. 

Professor James A. Hougbton, BSc., PhD., in collaboration with Cyril V. 
Carron, MSc. 

Department of Microbiology, University College, Galway. 

A Study of the Causes of Genetic Abnormality in the Chromosomes of 
Human Gametes. 

The principal objective of this project is the study of the causes of cyto
genetic aberration in human spermatozoa. Using a technique for sperm 
chromosome analysis (SCA) based on the "humster" assay, the chromo
somes of sperm samples from normal and subfertile males and men 
undergoing radiotherapy to the gonadal and lower abdominal regions 
have been studied. 

At the present time, the only operational technique for the visualisation 
of human sperm metaphases depends upon the unique ability of zona-free 
hamster eggs to permit in vitro penetration of human sperm and provide a 
suitable ooplasmic environment for sperm decondensation, male pro
nucleus formation and chromosome condensation. Advantage is taken 
of the developmental capacity inherent in the hamster system to arrest the 
penetrated egg just prior to the first mitosis, fix, stain and band the human/ 
hamster chromosome complements. The overiding limiting factor of 
scale in this technique is represented by the number of hamster oocytes 
available per assay. In addition, other factors limit efficiency: (i) level of 
penetration achieved, (ii) time required for gamete manipulation, (iii) 
degree of post-penetration development, (iv) chromosome condensation 
quality. Using the technique as originally proposed by Rudak et al. (1978), 
final chromosome fixation efficiencies in excess of 20% have rarely been 
achieved with normal fertile donors. This could limit the usefulness of 
the method for the widespread screening of sperm chromosome abnor
malities, particularly for the detection of radiation-induced aberration. 
In the latter case, this problem is increased by the finding that a post
treatment period of 2- 3 years must elapse before the SCA can be applied 
to samples from radiotherapy patients. 
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A modified procedure has thus been developed for the study of sperm 
chromosomes from patients with oligospermia or who have been exposed 
to radiotherapy. This procedure involves motile sele:::tion and specialised 
capacitation of the sperm in a totally defined medium followed by the 
culture of the penetrated eggs in another defined chemical environment. 
Using this method, increased frequencies of numerical and structural 
chromosome abnormalities have been detected in the sperm of irradiated 
individuals and are being correlated with the clinical and radiation data. 
To increase the resolving power for the detection of cytogenetic aberrations 
following radiation exposure, image analysis techniques are being intro
duced. In this way, the problems associated with the original SCA have 
been overcome a.nd information is being collected on the causes of 
cytogenetic error during human gametogenesis. 
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Professor D. M. Jenkins in collaboration with Valerie Mulholland, BSc. 

Department of Obstetrics and Gynaecology, University College, Cork. 

Role of LH in Premature 1'.1embrane Rupture. 

We started out looking for evidence that luteinizing hormone releasing 
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factor produced in the placenta activated amniotic epithelial cells to fix 
plasminogen which subsequently acting as a proteolytic enzyme led to 
degeneration of the membranes leading subsequently to their rupture; a 
silT'Jlar mechanism to that reported to operate in follicular cysts of the 
ovary prior to rupture. An antisera to LHRH was raised in rabbits and 
its p resence in the placenta explored using immunofluorescent techniques. 
This antisera cross reacted with human chorionic gonadatrophins and 
prevented us drawing conclusions from some twelve specimens that we 
studied in this part of our inves6gations. We further explored possible 
associations of gonadatrophic and other hormones and activation within 
amniotic epithelial cells of plasminogen by culture of amniotic epithelial 
cells obtained from human specimens. Some 22 different cultures were 
established during the course of perfecting the method and studying the 
behaviour of axnriiotic epithelium in different culture medium. In 27 
subsequent cultures the prostaglandin PGE2, follicle stimulating hormone 
and luteinizing hormone releasing factor, were added to the cultures to 
see if they had any effect on the production of plasminogen by cultured 
amniotic epithelial cells from human specimens. In summary, it has been 
shown that all of these hormones increased the plasminogen found in 
amniotic epithelial cells using previously described illli"'nUnofluorescent 
techniques. However, this was most marked in cultures containing PG£2. 
This evidence has led us to postulate that the onset of uterine labour 
contractions and membrane degeneration prior to rupture in labour have 
common mechanisms in the action of prostaglandins. 

Using animal models we are exploring this hypothesis. 

Micbael T. Kane, MAgrSc., PhD., in collaboration with Ms. Carol 
Gray, .BSe. 

Department of Physiology, University College, Galway. 

Investigation of Proteins produced by Rabbit Embryos in a Protein-free 
Medium. 

Objectives 
The objectives of the project, i.e. to examine the proteins secreted by 
cultured rabbit embryos, were broadened to include the chromatographic 
purification from a serum protein of an embryotropic factor essential for 
embryonic growth. This was done because of the realisation that embryonic 
and p rotein synthesis growth in culture would be greatly increased by the 
availability of highly purified factor. 

Experimental Work 
(a) Purification of low molecular weight embryotropic factor. 
We had previously shown (Kane, Journal of Reproduction and Fertility, 
73, 147- 150, 1985) that it was possible by formic acid extraction to 
separate from serum albumin a low molecular weight factor with dramatic 
effects on rabbit embryo growth. We now set out to purify this material. 
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Column chromatography on G-10 Sephadex indicated a MW < 1.000. 
Chromatography of this material on QAE-A25 anion exchanger gave a 
considerable degree of purification with the purest material being active 
at 7 Jlg/ml. Analysis of this material by the Biochemistry Department, 
UCC indicates that it contains a short chain peptide. Further purification 
has been carried out on an FPLC-HPLC system and it is hoped to rapidly 
purify the material to homogeneity with a view to chemical identification. 
(b) Examination of proteins secreted by embryos stimulated by embryo-

tropic factor. 
Previous work indicated it was not possible to detect proteins secreted 
in culture using very sensitive staining techniques. By culturing the 
embryos in radiolabelled methionine, carrying out gel electrophoresis and . 
autoradiography on the culture fluid we fo und indications of proteins 
bands at low levels. This low level of protein secretion is related in part 
to the use of relatively unpurified embryotropic factor and it should be 
possible to improve this as the factor is purified. 

Conclusions 
An embryotropic factor with powerful growth promoting effects on 
embryos has been purified to a high degree using chromatographic 
methods. Some evidence has been found for protein secretion by embryos 
stimulated in culture by relatively unpurifi.ed embryotropic factor. 

PUBLICATIONS 
KANE, M. T. In vitro growth of preimplantation rabbit embryos. In: The 

Mammalian Preimplantation Embryo: Regulation of Growth and 
Differentiation in vitro. Ed. by Bavister, B. D. Plenum Press (in press). 

KANE, M. T. and GRAY, C. A low molecular weight embryotropic factor 
extracted from bovine serum albumin. Bioi. Rep rod. 32, Suppl. 1, 
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Y. Kunz-Ramsay, BSc., MA., DPhil., in collaboration with Christopher 
McCormack and Jon Einarsson. 

Department of Zoology, University College, D ublin. 

Onset and Development of Circadian Rhythms in the Eye of the Embryo. 

Several inherited retinal diseases are thought to act on the photoreceptors 
by interrupting their cyclical renewal pathways during development. It is, 
therefore, the aim of this project to establish the first expression and 
the development of rhythmic metabolism in the visual cells. 

Work has started on the differentiated retina of various types of fish : 
Brown Trout (cold, freshwater; arhythmic), Guppy (tropical, brackish to 
freshwater; diurnal), Weever (marine benthic; crepuscular). Fish were 
decapitated and eyes enucleated over a 24 hrs period at 2-hourly intervals. 
D uring the night, specimens were killed and processed by using a Kodak
Safelight. The total numbers of eyes collected up to now are: Trout 1,300, 
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Guppy 1,1 50, Weever 800. The eyes were processed as follows: 
1. To establish the rhythm of photoreceptor disc shedding (phagosome 
count), lOO t rout, 150 guppy and !50 weever eyes were fixed in glutaralde
hyde, processed and embedded in JB-resin. So far, a ll the guppy eyes 
have been sectiom:d wit:~ the ultratome (1 Jl sections) and stained selectively 
for phagosomes. 
2. To carry out radioimmunoassays on cyclic nucleotides (regulate 
photoreceptor metabolism) 1,150 trout, 1,000 guppy and 650 weever eyes 
were frozen in liquid nitrogen and stored at - 70°C. Standard curves and 
pilot assays for c-AMP and .c-GMP have been carried out. 
3. To produce antibodies against C 4-isozyme of lactate dehydrogenase 
(found exclusively in photoreceptors after differentiation), the eyes from 
50 trout (light and dark-adapted) were processed and the supernatant 
subjected to polyacrylamide electrophoresis. Preliminary results suggest 
a difference in C4-activity between the two lighting conditions. The C4-band 
was excised and the extract injected into a rabbit, to produce antibodies, 
which are being tested. 

Electrophoresis of eyes of cichlids, kept in the lab, yielded a better 
resolution of C 4 than those obtained from the trout. However, the C 4-band 
could not be extracted. Therefore, whole extracts of cichlid eyes are, at 
present, being purified by conventional biochemical methods (ion exchange 
chromatography and affinity precipitation). 

PUBLICATIONS 
KuNz, Y. W ., NI SHUILLEABHAIK, M. and CALLAGHAN, E. The eye of the 

venomous marine teleost Trachinus vipera with special reference to 
the structure and ultrastructure of visual cells and pigment epithelium. 
Exp. Bioi. 43, 161- 178, 1985. 

BOWMAKER, J. K. (Univ. London) and KUNZ, Y. W. The visual pigments 
of the weever fish, Trachinus vipera: a microspectrophotometric 
study. Exp. Bioi. 44, 139-145, 1985. 

Paul Tomkins, BSc., PhD. 

Department of Microbiology, University College, Galway. 

A Cytogenetic Study of the Effects of Chemotherapeutic Agents on the 
Chromosomes of Human Sperm. 

It remains the two-fold aim of this project to: (i) evaluate and implement 
a modified sperm chromosome assay (SPA) based on heterospecific in vitro 
fusiogenic technology to detect sperm chromosome aberrations attributable 
to an individual's exposure to cytotoxic drugs and (ii) develop a large-scale 
acellular alternative screening test free from the SCA impediments of 
complexity, cost and relatively low efficiency. 
Sample material: Two centres are cooperating in the referral of patients 
receiving chemo- and radiotherapy. The major breakdown by condition is: 
carcinoma of the rectum 14%, Hodgkins disease 29% and seminoma of 
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the testes 57%. Of these, 60% have been found to be azoospermic, 30% 
oligospermic and only 10% have sperm counts in the normal range, 
usually those just beginning therapy. Basic seminal analysis suggests that 
depending on the severity of the condition and the therapy regime, a 
post-treatment period in excess of two years is required for spermato
genesis to recover functional status, if it is going to do so. 

All samples are cryopreserved on collection and post-thaw viability of 
frozen sperm can be reduced by up to 50 %, a phenomenon which is 
exacerbated by oligospermia. To combat this problem and other 
deficiencies in the original SCA, and as a continuation on previous work, 
a number of modifications have been devised and applied to the assay to 
improve efficiency to a level more suited to a screening programme. 
Sperm preparation: Sperm are separated from seminal plasma and cryo
media by a two-step centrifugal wash coupled to swim-up on iodinated 
ethyiodized oil cushions. This procedure can achieve 90% motile 
preparations and after suitable concen tration even oligospermic samples 
can usually be incubated in defined capacitation medium at 2 x 106-10; 
mJ- 1. 

Development of defined media for sperm capacitation and gamete interaction : 
To eliminate culture variation, stemming from inconsistent batches of 
human serum albumin, a number of undialysed synthetic polymers were 
investigated as RSA replacements. High M.W. PVA was found to be 
superior to low M.W. or PVPs for maintaining sperm motility. Polymer 
combinations exhibited synergistic penetration responses and pronounced 
polyspermy occurred on prolonged exposure. The addition of superoxide 
dismutase, catalase and hypotaurine or taurine was beneficial for the 
maintenance of sperm function in excess of 8 h. Many of the polymers 
possess fusiogenic properties but were employed below threshold 
concentration. E. M. studies confirm that enhanced penetration with these 
polymers is due to an increase of acrosome reactions after capacitative 
membrane changes. A study of sperm membrane-bound transport 
enzymes suggests that up to 30% of ATPase activity is reduced after 
incubation in such media, attributable to inhibition ofCa2 + - , Ca2 +, Mg2 + 
ATPases. The practical application of these media to enhancing in vitro 
penetration of samples from infertile and subfertile donors is being 
studied. 

Development of defined media for post-fertilisation culture to the fixation 
stage: A simple serum-free medium has been developed for post
fertilisation culture and has increased the reliability of the assay. 

Seminal analysis: No clear picture has yet emerged of the influence of 
cytotoxic drugs on sperm and plasma parameters. Abnormal morphology 
is usuaHy increased but not always significantly, and counts and motility 
reduced. There appears to be a correlation between penetration and 
SOD/zinc levels, but prostatic function is not always impaired after 
treatment. 

Drug-dependent sperm chromosome damage: Despite the availability of 
the previously developed range of chromosome banding techniques, a 
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higher incidence of treatment-relatea compacted and pulverised sperm 
chromosome metaphases has hindered cytogenetic analysis. However, 
the application of image analysis techniques and an increased input of 
suitable samp!es will enable a better correlation to be drawn between the 
clinical treament regimes and the ::.ncreased level of sperm chromosome 
aberrations frequently being detected in the course of this project. 
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RESPIRATORY DISEASES 

Miriam Kennedy, MB., BCh., BAO., BSc. 

Department of Physiology, university College, Dublin. 

Director: Professor Ronan G. o·Regan, MD., PhD. 

Intraperitoneal 0 2 and C02 Exchange. 

The objective of this work is (a) to investigate the mechanisms involved 
in respiratory responses to injection of CO!! into the peritoneal cavity 
with a vicv. to studying ventilator)· responses to an increased venous 
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C02 load and (b) to investigate whether sufficient 0 2 can be absorbed 
from a pneumoperitoneum to increase mixed venous (v)02 contents and 
tensions, and to determine if Pv02 changes, due to peritoneal 0 2 

absorption, can lead to increases in arterial P02 levels in venous admixture 
situations. 

Design 
Anaesthesia was induced and maintained with a non-respiratory depres
sant (a.-chloralose) in adult cats. Systemic arterial, right atrial and 
abdominal pressures were monitored. Arterial, venous and mixed venous 
blood gases and pH were obtained. Respiratory measurements included 
frequency, air flow, tidal volumes, expired ventilation, C02 elimination 
and determination of 0 2 uptake in the lung. A gas-permeable bladder 
inserted into the abdomen allowed insufflation of known quantities of 
gas, and sampling of the contents periodically. 

Findings 
Following insufflation of carbon dioxide i.p. a prompt increase in 
frequency and tidal volume was noted, definite and repeatable. lasting 
for 3 to 30 minutes. Analysis of expired air showed an elevated YE, with 
an increased C02 elimination from the lung. Small but definite increases 
in mixed venous pC02 were accompanied by arterial hypocapnia. Total 
peripheral chemodenervation did not abolish the response. 

The oxygen studies are still at a preliminary stage - showing definite 
elevations in PaC02 secondary to increased Pv02 levels in hypoxic 
hypoxaemia. 

Conclusions 
A simple repeatable method of studying ventilatory responses during 
venous carbon dioxide loading has been developed, and results so far 
implicate low pressure area receptors; experiments arc continuing to 
identify possible neural/other mechanisms. The oxygen studies may have 
some clinical relevance in the treatment of lung diseases. 

PUBLICATION 
KENNEDY, M., O'REGAN, R. G. and FEELY, S. Respiratory responses to 

insufflation of C02 into the peritoneal cavity of anaesthetised cats. 
Jr. J. Med. Sci. (in press). 

Professor J. S. Pricbard 

Department of Clinical Medicine, TCD Medical School, St. James's 
Hospital, Dublin. 

Respiratory Symptoms, Respiratory Disease and Non-Specific Bronchial 
Reactivity. 

The airways of the lungs react to the inhalation of non-allergic irritant 
substances by bronchoconstriction. In the majority of normal individuals, 
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this response is barely detectable but in a minority it may be considerable. 
However, in asthmatics such non-specific hyper-reactivity is invariably 
increased. Similarly, increased non-specific bronchial hyper-reactivity has 
been demonstrated in pre-selected groups of patients with chronic 
bronchitis. persistent cough and viral infections. 

In July 1985, Mrs. Helena Malone took up the research studentship 
awarded under this grant. A large scale survey of a non-selected population 
has now commenced in order to relate the presence of bronchial hyper
reactivity to current and former respiratory disease and to the presence 
of atopy and or eosinophilia. The histamine pron>eation test has been 
established as the most suitable and readily a·vailable method of assessment 
and so far 56 young adults have been studied. These individuals and their 
parents have also completed a detailed questionnaire about their present 
and past respiratory health. Atopic status has been identified by skin 
prick tests and IgE assay whilst eosinophil counts have been measured. 

AD HOC COMMITTEES 

Professor J. S. :\-IcCormick, :'\18., FRCPI., FRCGP., FFCM., in collabora
tion with H. Sinclair, MSc. 

Department of Community Health, Trinity College, Dublin. 

An Evaluation of Acute General Hospitals in the Republic of Ireland. 

Introduction 
As health care costs continue to increase there is a need for the assignment 
of priorities to ensure that resources are allocated in a manner that is in 
the best interests of both patients and society as a whole. With the current 
trend towards community care there is a growing enthusiasm for the 
transfer of resources from the hospital services to community based 
services. Under this proposal any gains in community care will be made at 
the expense of gains in the hospital servtce. 

Objectives 
(i) To categorise the number and type of conditions or problems treated 

or investigated during current inpatient stay in acute general hospital. 

(ii) To estimate the value of current expenditure on the general hospital 
service. 

(iii) To identify areas where resou:ce savings could be made \\ithout a 
corresponding loss in benefits. 

Results 
A detailed analysis of all patients admitted to hospital between 1978 and 
1980 was undertaken including age. sex, diagnosis, type of operation, if 
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any, and length of stay. In-patient statistics were obtained from the 
Medico-Social Research Board's Hospital In-patient Enquiry (HIP£) 
scheme. Approximately 1 million (963,280) people were treated as in
patients. The average length of stay was 9.3 days. 39.5 % of patients were 
admitted for less than 4 days, 54.1% for between 4 to 29 days and 6.4% 
of patients stayed fer longer than 29 days. Table I lists the principal 
reasons for admission to hospital in rank order. Table II illustrates the 
general surgical workload over the years 1978 to 1980. 

We are currently categorising reasons for admission on the basis of 
their severity i.e. life threatening, conditions which dirnlnish the q uality 
of life, investigative, maternity etc. The analysis is also being extended 
to the years 1981 and 1982. 

TABLE I 

Ranking of Major Causes for Admission to General Hospital: Years 
1978-1980 

T.C.D.1 Category % 
XVII Accidents, Poisonings and Violence 14 .8 

VIII Diseases of the Respiratory System 12.0 
XVI Symptoms and Ill-defined Conditions I 1. 2 -

TX Diseases of the Digestive System 10. 5 

vu Diseases of the Circulatory System 9.6 
X Diseases of the Genito-Urinary System 8 .I 

VI Diseases of the Nervous System and Sense Organs 5.9 
IT Neoplasms 5.6 
I Infective and Parasitic Diseases 4.1 

XIII Diseases of the Musculoskeletal System and 
Connective Tissue 4.1 

XI Complications of Pregnancy, Childbirth and 
the Puerperium 4.0 

XII Diseases of the Skin and Subcutaneous Tissue 2.9 
Ill Endocrine, Nutritional and Metabolic Diseases 2.5 

XIV Congenital Anomalies 1.9 
V Mental Disorders 1.4 

IV Diseases of the Blood and Blood Forming Organs 1.2 

XV Certain Causes of Perinatal Morbidity and Mortality 0.2 

TOTAL 100.0 

1Jnternational Classification of Diseases (Chapters). 
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TABLE 2 

Ranking of Surgical Operations (classified on the basis of site) Carried 
out Between 1978- 1980 

Operation Site % 

Abdomen J 6 . 8 

Other Surgical Proeedures1 14.7 

Peripheral Vessels, Skin and Subcutaneous Tissue 11 .4 

Orthopaedic I 0 . 6 

Ear, Nose and Throat 10. 5 
Urinary and Male Genital Organs 8. 6 
Female Genital Organs 8. 0 

Eye 4 .0 

Obstetrics 3 . 0 

Other Abdominal Organ2 3. 0 

Thorax 2 .9 

Breast 2.0 
Nervous System I . 9 

Upper Alimentary Organs 1 . 8 
Endocrine Glands 0. 8 

TOTAL 100.0 

llncludes: injestions, anaesthetic procedures, radiography, radiotherapy, 
operations of ill-defined site. 

2lncludes: liver, bileducts, gallbladder, pancreas, spleen and abdominal 
veins. 
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RESEARCH UNITS' REPORTS 

ALCOHOL RESEARCH UNIT 

Director: D. G. Weir, MD., FRCP!., FTCD. 

Trinity College and St. James's Hospital, Dublin. 

INTRODUCTION 
It is with pride and regret that we submit this final report of the Alcohol 
Unit. The objective of the Unit throughout the last six years has been to 
advance our understanding of the mechanisms whereby chronic alcohol 
abuse induces cellular lesions in man. This report while detailing the 
activities of the last year also summarises the achievements of each section 
throughout the six years of the Alcohol Unit's existence. 

The discerning t eader will appreciate that the Alcohol Unit has made 
significant advances in our understanding of the pathogenesis of alcohol 
induced liver disease. The evidence of ours and other researchers is that 
the major toxic effect of alcohol is on the cell membrane in genetically 
susceptible people. This effect could be produced by either internal or 
external factors causing direct or indirect antigen expression in the cell 
wall. This in turn allows an extra cellular alcohol induced and immuno
logical mediated attack on the exposed cell wall antigenic receptors. 

Internal 
The work of Professor Tipton and his team has demonstrated conclusively 
that the mitochondrial as opposed to the cytoplasmic enzyme is responsible 
for the metabolism of acetaldehyde. In alcohol induced liver disease, 
blood acetaldehyde concentrations are increased after alcohol intake. 
This in turn leads to the production of free oxygen radicles wr..ich swamp 
the intracellular glutatnione which is necessary for the detoxification of 
these radicles. The production of glutathione may also be interfered with 
as a consequence of alcohol induced folate deficiency as demonstrated by 
the folate group of the alcohol team. The free oxygen radicles which fail 
to be removed induce lipid peroxidation in the cell wall, thus exposing 
new antigenic determinants. 

External 
Dr. Keeling and his group have shown that one effect of this change in 
antigenicity of the cell wall is the activation of peripheral blood mono
nuclear cells, as demonstrated by reduction of prostaglandin and 
enhancement of leukotriene production. 

Dr. Feighery's group have further demonstrated that in alcoholic 
liver disease there is an absolute increase in activated mononuclear cells, 
which is responsible for activating killer T lymphocytes, which have 
specific receptors for the exposed antigenic determinants in the hepatic 
cell wall. 

This by its nature is a superficial view of a complicated phenomenon. 
The unravelling of this mechanism will have significant benefits in helping 
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us to understand the mechanisms of other diseases. This could enable us 
to understand how disorders ot the immune system produce disease in 
genetically susceptible people. 

The psychiatric group continued to respond to the challenge of relating 
psychiatric symptoms to biochemical changes in brain metabolism. This 
is an ongoing study which deserves further support. 

D. G. Weir, MD., FRCPI., FTCD., in collaboration with A. Molloy, 
G. McDonald, E. Wilson, J. McPartlin, G. Courtney, S. Keating and 
P. McGing. 

Department of Clinical Medicine and Biochemistry, Trinity College, 
Dublin, St. James's Hospital, Dublin. 

The Effect of Alcohol on Folate Metabolism 
Studies have continued on the effects of alcohol on (A) folate metabolism 
and (B) celiular processes influenced by folate status. 

(A) Several aspects of folate metabolism outlined at the outset of the 
project bave been conpleted and reported. These include, incorporation 
of folates into polyglutamates, loss of hepatic folate into bile and the 
possible influence of folates on acute teratogenic effects of alcohol reported 
by others. The effect of alcohol on folate catabolism has now been com
p leted in an animal model. 

Folate catabolism after acute and chronic alcohol ingestion 
A study was undertaken to measure the effect of alcohol ingestion on 
folate catabolism in the rat. The major cellular catabolite resulting from 
breakdown of folic acid is pABGlu. A method has been developed to 
measure the low endogenous levels of this compound in rat ur..ne. A 
chemical assay was used to purif) the urine which was then applied to 
HPLC for the quantitation of pABGlu. 

Both acute and chronic stages of alcohol ingestion were investigated. 
Estimations were achieved for Day I, Day 2, Day 3, Day 10 and Day 12 
in the acute stage. Intakes of alcohol for this group ranged from 0.42-0.90 g 
ethanol per day. In the chronic stage estimations for week 4, week 7, 
week 16, week 27 and week 32 were achieved and intakes ranged from 
1.27-3.08 g ethanol per day. 

There was no statistical difference in either the acute or chronic alcohol 
treated groups compared with controls. 

This concluded that the folate deficiency associated with alcoholism 
does not appear to be a result of increased cellular catabolism of folate. 

(B) Pathways involving the intracellular synthesis, utilisation and 
catabolism of methionine and choline are influenced by folate cofactor 
availability. Deficiency of either choline, methionine or vitamin B12 - a 
cofactor .in the folate linked synthesis of methionine- m2y severely limit 
the production of biological meth)l groups. All of these compounds have 
been shown to influence the development and severity of alcohol induced 
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fatty liver in animals. Two studies were undertaken to examine aspects of 
methyl group utilisation in alcohol treatment. 

(I) The development of a suitable laboratory animal model of alcoholic 
cirrhosis. 

Apart from the demonstration by Lieber of cirrhotic lesions in baboons 
fed alcohol for two years, no worker has succeeded in producing an 
animal model of alcoholic cirrhosis. We have carried out long term studies 
in rats in which severe methyl group deficiency was achieved using dietary 
deprivation of methionine and choline along with a functional vitamin B12 
deficiency due to nitrous oxide inhalation. These regimes given in con
junction with alcohol consumption have consistently produced severe 
fatty liver but the progression to cirrhosis has not been observed. We have 
now evidence in both rats and mice that limitation of methyl group 
production in t.lUs way with or without alcohol will eventually cause 
severe fatty infiltration and death due to hepatic failure but without any 
evidence of cirrhosis. The effect of alcohol was to enhance the development 
offatty liver only. 

This study was not therefore successful in achieving its objective of 
developing a suitable laboratory model of alcoholic cirrhosis. 

(2) F,ffects of alcohol on methionine metabolism 
We have previously reported an increased excretion of both (14C) and 
( 3H) label after administration of a mixture of (methyl - 14C) and (2 - 3H)
methionine to alcohol treated a!limals compared with controls. These 
studies were extended to examine mechanisms of methionine wastage 
after chronic alcohol ingestion in rats. Groups of 6 rats were maintained 
for 22 weeks on liquid (Lieber/de Carli) diets in which ethanol substituted 
for sucrose to provide 42 j~ of calories in the treated group. Blood ethanol 
levels in this group at the time of study were 124.8 ± 13.7 mgj lOO mls 
(mean ± SD). 

The cytoplasmic enzyme glycine methyltransferase produces sarcosine 
by the methylation of glycine using 5-adenosyl-methionine. Sarcosine is 
subsequentiy catabolised within the mitochondrion via folate and flavo
protein linked enzymes to produce serine or formate. Glycine methyl
transferase is suggested to be a major factor controlling methyl group 
utilisation, principally by shunting excess methyl groups into the mito
chondrion for alternative use either towards gluconeogenesis or oxidation. 

In this study glycine methyltransferase levels were increased in alcohol 
treated animals (0.54 ± 0.09 compared with 0.36 ± 0.09 nm/minjmg; 
p < 0.01). Hepatic sarcosine levels were doubled in this group averaging 
610 nm/g compared with < 300 nm/g although serine levels were lower 
after alcohol treatment. Hepatic free methionine levels were similar in 
both groups (306 ± 79 and 273 ± 62 nm/g) although plasma methionine 
levels, along with several other neutral amino acids were greatly elevated 
(p < 0.001 in all cases). 

Alcohol treatment is known to enhance the mitochondrial oxidation of 
choline. This probably results in an overproduction of methionine in the 
cell, which may be partially corrected by increased methionine catabolism 
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and excretion. This study shows that ethanol also promotes the channel
ling of methyl groups into sarcosine. However, further oxidation of 
sarcosine appears to be depressed, possibly because of altered transport, 
se~ondary to an effe~t of ethanol on mitochondrial membrane transport 
systems. Alternatively an altered NADH/NAD ratio in the cell may inhibit 
further oxidation of sarcosine through the flavoprotein linked sarcosine 
dehydrogenase. Further studies on the disposal of methyl groups through 
this pathway are under way. 

Professor K. F. Tipton, BSc., MA., PhD., in collaboration with F. Hasan, 
BSc., PhD., G. T. M. Henchan, BSc. and M. C. Harrington, BA. 

Department of Biochemistry, Trinity College, Dublin. 

Biochemical Disorders related to Alcohol 
1. Ethanol Metabolism in Reconstituted Systems 
Previous work supported by this Unit has aimed at defining the roles of 
the different enzymes, present in liver and brain, in the metabolism of 
ethanol and the possible interactions between this system and the 
metabolism. of biogenic amines and centrally-acting drugs (see reports 
for previous years). 

As an extension of these studies the metabolism of 14C-labelled ethanol 
has been studied in reconstituted systems derived from subcellular fractions 
of human and rat liver. Jn the presence of the cytosolic component alone, 
acetaldehyde accumulates to relatively high levels, rising to a maximum 
level of approximately 85j.LM within 20-30 min during the oxidation of 
30mM ethanol. Addition of the microsomal fraction had little effect on 
this accumulation, whereas the addition of the mitochondrial fraction 
resulted in a considerable reduction of acetaldehyde accumulation, to a 
maximum value of 5!!M within 20-30 min. 

The rate of ethanol oxidation by the cytosolic fraction alone (2lnmol. 
mg- 1.min - 1) was stimulated by about 50%, to 33nmol.mg-1.min -1, by 
the presence of the mitochondrial fraction, despite the fact that the latter 
fraction contained no detectable ethanol metabolising activity. These 
results are consistent with those of earlier studies (see previous reports) 
which indicated that the mitochondrial enzyme played the dominant role 
in the metabolism of acetaldehyde produced from the metabolism of 
ethanol. Results obtained with post-mortem human liver samples were 
similar to those obtained in the rat. In the former system the rather small 
role played by the cytosolic aldehyde dehydrogenase was confirmed by 
using the specific antibodies prepared (sec previous reports) to remove 
that enzyme selectively, whereas in the latter, treatment with inhibitors 
of the cytosolic enzyme, such as disulfiram and cynamide, yielded similar 
results. 

These data also show that the rapid removal of the acetaldehyde, formed 
during ethanol oxidation, by the mitochondrial aldehyde dehydrogenase 
is important for the continued optimal rate of ethanol oxidation, pre
sumably due to the removal of the inhibitory product of alcohol dehy
drogenase. 
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With rats, starvation overnight was found to result in a reduction in the 
rate of ethanol oxidation, to 12 and 19nmol.mg- 1.min -l for cytosol alone 
and cytosol plus mitochondria, respectively, whereas the maximal 
acetaldehyde accumulation was increased to 285 and 27 !lM in these two 
systems. In view of the potential toxicity of acetaldehyde, these results 
indicate the possible biochemical hazards of "drinking on an empty 
stomach". 

Rats habituated to ethanol were found to metabolise ethanol more 
efficiently in the cytosolic plus mitochondrial fraction, at a rate of 
approximately 70nmol.mg- 1.min - 1, but there was no detectable accumu
lation of acetaldehyde. In contrast after fasting overnight the rate of 
ethanol oxidation had decreased to 17nmol.mg - 1.min -I but the maximal 
acetaldehyde accumulation was 109 f.1M. Thus impaired ability to remove 
acetaldehyde after starvation may be a contributory factor in alcohol
related tissue damage. 

Glutathione Glutathione Superoxide Catalase 
reductase peroxidase dismutase 

).lmol/min/mg ).lmol/minjmg units/mg units/mg 
NADPH NADPH 

Antemortem 
normal 0.044 0. 180 21.8 27.2* 
controls 
(n = 2) (0.026-0.062) (O.IOM.260) (12.7-30.9) 

Postmortem 
normal 0.173* 0.612* 19.9* 36.1"' 
control 
(n = 1) 

-
Liver 
disease 0.072 0.219 18.2 52.6 
controls 
(n = 5) (0.041-0.105) (0.097-0.347) (3.7- 39.6) (48.5-80.6) 

Alcoholism 
withoutALD 0.085* 0.262* 16.1 * -
(N = 1) 

Alcoholic 
Jiver 0.078 0. 167 21.0 52.7 
disease 
(N = 6) (0.024-0.113) (0.102-0.239) (7.3- 38.3) (36.2-95.5) 

Results are expressed as mean with range in brackets where possible. 
*Single sample only. 

Thiobarbituric 
acid-reactive 

material 
pmolimg 

120.5" 

27 .0* 

92.6 

(1 1.5-157.1) 

346.9* 

56 .4 

(0.25-228.8) 

Each determination was performed in duplicate save TBA-reactive material. 

2. Oxidative Tissue Damage in Response to Ethanol 
Earlier work (see Annual Report to the MRC, 1984) had invotved the 
development of a laboratory animal system to investigate the potential 
role of the generation of oxidative intermediates during ethanol metabolism 
in the mechanisms of alcohol-related tissue damage. Changes in the 
activities of enzymes associated with the formation and detoxification of 
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oxygen rad1cals and hydrogen peroxide and an increase in the amounts 
of thiobarbituric acid-reacting materials, a measure of oxidative membrane 
damage, have been shown to result from ethanol habituation in rats. 
Similar analytical procedures have been applied to human liver biopsy 
samples obtained from patients \Vith alcohol-related and unrelated liver 
diseases. Results are tabulated on opposite page. 
Although numbers are too small to allow statistical evaluation, it can 
be seen that glutathione peroxidase is more abundant in liver disease 
than in antemortem controls but the highest value was found in 
postmortem liver. Glutathione peroxidase also appeared in highest 
concentration in postmortem liver with no real difference between other 
groups of samples. There was no apparent difference in superoxide 
dismutase between controls and disease samples. Catalase was present 
in higher concentration in liver disease than in normal controls with no 
real difference between disease groups. Thiobarbituric acid-reactive 
material, a measure of oxidative membrane damage, was present in 
widely varying amounts in all groups, although it is interesting to note 
that the highest value was found in a liver biopsy from an alcoholic with 
no evidence of structural damage on histology. 

Summary of Research 1980-1985: K. F. Tipton 

l. Procedures were devised for separation of isoenzymes of alcohol 
and aldehyde dehydrogenase from human liver biopsy samples. In 
a survey of some 45 samples no evidence was found to support the 
suggestion that specific patterns or deficiencies of isoenzymes might 
be directly related to a tendency towards alcoholism. 

2. Enzyme electrodes based on entrapped aldehyde dehydrogenase and 
xanthine oxidase were developed and shown to be applicable to the 
determination of acetaldehyde in blood and alcoholic beverages. 

3. Determination of blood acetaldehyde levels in control subjects and 
relatives of alcoholics showed no significant difference in the rates 
of acetaldehyde formation or removal or in the extent of accumulation 
of this compound after consumption of a test dose of ethanol. The 
earlier claim that there might be such a difference was shown to be 
due to the use of an inappropriate method that considerably over
estimated the acetaldehyde concentrations. 

4. The drug cimetidine was shown to depress the transient accumulation 
of acetaldehyde in the blood of subjects after ingestion of a standard 
dose of ethanol. 

5. Subcellular fractionation studies and studies of the metabolism of 
14C-labelled ethanol in reconstituted systems derived from rat and 
human liver have shown the cytoplasmic aldehyde dehydrogenase 
to play only a minor role in the metabolism of the acetaldehyde 
derived from ingested ethanol, with the mitochondrial isoenzyme 
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playing the major part in this process. Alcohol habituation has been 
shown to result in an increased capacity to metabolise ethanol and 
also to remove acetaldehyde. In contrast starvation results in impair
ment in both these processes and a considerably larger transient 
accumulation of acetaldehyde during ethanol metabolism. This effect 
is exacerbated by alcohol habituation. Since acetaldehyde is a poten
tially toxic compound these results may be of particular importance 
in allowing the mechanisms of alcohol-related tissue damage to be 
understood. 

6. Aldehyde dehydrogenase has been purified to homogeneity from 
human erythrocytes and antibodies have been raised to it. These 
have been used to show its immunological identity with the human 
liver cyto.soiic aldehyde dehydrogenase isoenzyme. An enzyme-linked 
immunoassay is being developed to allow determination of this 
enzyme in blood and tissue samples in order to investigate the claim 
that low levels of the erythrocyte enzyme are a predisposing factor 
towards alcoholism. 

7. Kinetic studies with the purified erythrocyte enzyT.a.e in comparison 
with the behaviour of the isoenzymes in different subcellular fractions 
from human liver have shm.vn that the cytosolic aldehyde dehydro
genase will only make a minor contribution to the net flux of 
acetaldehyde oxidation during ethanol metabolisn1. In contrast the 
cytosolic enzyme plays a do:ninant role in the metabolism of a 
number of more elaborate amines including those derived from the 
oxidation of the biogenic amines. Since the drug disulfiram (an tab use) 
selectively inhibits the cytosolic aldehyde dehydrogenase, the reactions 
between this drug and administered ethanol may be due to competition 
with the aldehydes derived from the biogenic amines for oxidation 
by the low levels of cytoplasmic aldehyde dehydrogenase remaining. 

8. An analytical approach, based on reaction progress curve analysis, 
has been devised to allow the action of enzymes on unstable sub
strates to be quantified. This has been used to demonstrate that the 
aldehydes derived from histamine metabolism are metabolised by 
the cytoplasmic aldehyde dehydrogenase. 

9. Separation, purification and analysis of the aldehyde reductase 
isoenzymes from liver and brain have shovvn that the effects of 
ethanol ingestion on the formation of biogenic amine metabolites, 
that have been reported to occur both in vivo and in vitro, do not 
result from direct competition between acetaldehyde and the alde
hydes derived from the oxidation of biogenic amines for these 
enzymes, but rather from changes in coenzyme redox levels and 
aldehyde concentrations resulting from competition at the level of 
the alcohol and aldehyde dehydrogenases. 

10. The metabolism of several antidepressant drugs, including ami:flamine 
and MD 780236 has been shown to proceed by way of aldehyde 
intermediates. Competition between these compounds, the aldehydes 

132 



derived from the oxidation of biogenic amines and acetaldehyde for 
metabolism by aldehyde reductases and dehydrogenases has been 
studied. Such effects could lead to complications in the responses 
to these drugs after ethanol ingestion, particularly since their meta
bolites were shown to be pharmacologically active. 

11. A laboratory model has been established for assessing changes in 
enzymes involved in oxygen radical and peroxide formation and 
breakdown resulting from ethanol habituation. Increases in the 
levels of thiobarbituric a::id-reacting material, a measure of oxidative 
membrane damage, have been shown to be increased following alcohol 
habituation in rats. These procedures are being applied to liver 
biopsy samples from patients with alcohol related and unrelated 
Jiver diseases. 

12. Antibodies are being raised to glutamate dehydrogenase, which has 
been purified to homogeneity, in order to develop an immunoassay 
to investigate the usefulness of assays of this enzyme as a marker 
for alcohol-related liver damage. This is particularly important in 
view of reports that determination of activity levels may be invalidated 
by the presence of an, as yet uncharacterised, inhibitory material. 

It is hoped that further development of many of these aspects of research 
will continue after cessation of this grant and that other areas, such as 
the micro-fractionation of biopsy materia! and studies vvith isolated cells, 
which have been started under the auspices of the Unit will be brought 
to fruition. 

P. W. N. Keeling, MD., MRCP., FRCPI., in collaboration with W. J. 
Maxwell and F. J. Bloomfield. · 

Sir Patrick Dun Research Laboratory, St. James's Hospital, Dublin. 

Mechanisms of Alcohol induced Hepatocellular Injury 

Introduction 
The mechanism(s) responsible for hepatocellular injury in patients who 
abuse alcohol are unclear. Biochemical enzymology has not conclusively 
demonstrated that enzyme defects, induction or depletion, could repro
ducibly produce alcohol metabolitcs that consistently damage the liver 
in a dose related fashion. We have developed a hypothesis that would 
suggest that alcohol or one of its many metabolites could alter the fatty 
acid composition of the hepatocyte membrane which would alter the 
local biosynthesis of biologically active eicosanoids particularly prosta
glandin E 2 (PGE2) and lcukotrienes, particularly leukotriene B4 (LTB4). 

T~e aims of our study were to measure the ability of the peripheral 
blood mononuclear cells (PBMC) to produce eicosanoid (PGE 2 and 
L T:B4) in patients who abuse alcohol with and without altered liver blood 
tests. The isolated PBMC were stimulated with opsonised zymosan in the 
presence and absence of added arachidonic acid (AA). The results were 
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compared to normal control subjects who used less than 20 gm of 
C2H5oH per week. 

Patients and Methods 
Fresh blood samples (100 mls) were taken from fasting control subjects 

(CS n = 7) and patients who abuse alcohol with normal (n = 14) and 
abnormal (n = 12) liver blood tests. 

Peripheral blood mononuclear cells were harvested by dextran and 
Hypaque-ficoll gradients, PBMC were stimulated by opsonised zymosan 
in the presence or absence of added AA (10 nmoles) at 3rc for 30 min. 

Supernatants were separated and PGE2 and LTB4 measured by radio
immune assay (Amersham and Wellcome Laboratories). 

Finally the endogenous cellular AA concentration was measured by 
Folich extraction and GLC analysis. 

Results 
The results demonstrated that endogenous AA content of PBMC was 
normal in all patient groups. Consequently the changes observed in 
eicosanoid metabolism in patients who abuse alcohol were not related to 
substrate depletion. PGE2 production was significantly retarded in patients 
who abuse alcohol. The effect was more marked in those patients who had 
damaged their livers (see Table 1). Biosynthesis of LTB4 by PBMC was 
enhanced in all patient groups compared to that in control subjects, 
(see Table 2). Furthermore, there was an inverse relationship between 
falling PGE2 production and rising LTB4 production. 

Addition of AA to stimulated PBMC caused a significant increase in 
PGE2 and LTB4 production in all patient groups (see Tables I and 2). 
The results of these studies suggest that altered eicosanoid biosynthesis 
may significantly alter the local inflammatory response if these tissue 
results predict similar changes in the liver cell. Consequently, our 
laboratory is urgently addressing this problem at present. 

TABLE 1 
Prostaglandin E2 Production by Peripheral Blood Monocytes 

(Mean± SEM) 

I Alcoholics with I Alcoholics with 
Control normal liver raised liver 
Group* I function tests* 

I 
function tests* 

Zymosan 38 ± 5.1 I 33.3 ± 7.4** 16.9 ± 4.6**** 
(n = 24) I (n = 15) 

i 
(n = 12) 

Zymosan 585 ± 55.4 I 1,233 ± 221*** I 973 ± 217***** 
+AA (n = 24) (n = 14) (n = 12) 

* = ng prostaglandin E2 /106 monocytes. 
** = not significantly different from control. 

*** = p < 0.0005 } 
**** = p < 0.01 significantly different from control 

***** = p < 0.025 . 
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TABLE 2 
Leukotriene B4 Production by Peripheral Blood Monocytes 

(Mean± SEM) 
l 

Alcoholics with Alcoholics with 

I 
Control 

I 
normal liver I raised liver 

Group* function tests* function tests* 

Zymosan 2.9 ± 1.4 5.6 ± 2.2** 6.3 ± 2.3** 

I (n = 7) (n = 14) (n = 11) 

Zymosan 12.6 ± 1.8 14.9 ± 2.4** 21.8 ± 4.0*** 
+AA (n = 7) (n = 13) (n = 12) 

* = ng leukotriene BJ1()6 monocytes. 
** = not significantly different from control. 

*** = p < 0.01 significantly different from control. 

C. Feighery, MC., FRCP!., in collaboration with Una McKeever, MSc. 

Department of Immunology, Central Pathology, St. James's Hospital, 
Dublin. 

The Immunology of Alcohol related Liver Disease 
In initial studies evidence of autoimmunity in alcoholic liver disease 
(ALD) was investigated. Using a variety of techniques, humoral and 
cellular immune responses to liver antigens, including liver specific 
protein, were investigated. Only one of twenty-four ALD patients was 
found to have anti-liver specific protein antibody. Cellular sensitisation 
to liver antigens was not detected. It was c.oncluded from these studies 
that a direct autoimmune response to liver antigens played little role in 
the pathogenesis of ALD. 

Further studies concentrated on the possibility of deranged immune 
regulation in ALD. Suppressor and helper T lymphocytes were enumerated 
in peripheral blood and the percentage of helper cells was found to be 
significantly increased whereas that of suppressor cells was significantly 
decreased. However, when a functional analysis of these cells was per
formed, ALD T lymphocytes were demonstrated to provide normal 
help and to manifest normal suppression of immunoglobulin synthesis by 
allogeneic B cells. Since an increase in spontaneous patient B cell synthesis 
of IgA was demonstrated in vitro in these patients, it was concluded that 
this was the consequence of increased in vivo stimulation of these cells. 

Patients with severe liver disease are known to be susceptible to severe 
infections and also to display depressed, delayed type, skin responsiveness. 
FurLher analysis of the mononuclear cells in these patients revealed an 
excess number of monocytes in the 16 patients evaluated when compared 
with normal controls. Furthermore, monocytes were shown to cause 
lymphocyte immunosuppression via the synthesis of prostaglandins. It is 
likely that this factor contributes to the immuno-suppression found in 
ALD patients. 
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In conclusion, these studies found little evidence of frank autoimmunity 
in ALD patients but did demonstrate abnormalities of circulating mono
nuclear cells which could help explain some of the clinical features in 
these patients. 

Marcus G. T. Webb, MB., MPhil., FRCPI., FRCPsych., in collaboration 
with Breid Doherty, BA. and Mary Patricia O'Donnell, MB., BCh., 
BAO., MRCPsych. 

TCD Department of Psychiatry, St. Patrick's Hospital, Dublin. 

Psychological Aspects of Alcohol Dependence 
Direct collaboration with other members of the Unit did not prove 
possible this year as it had been recommended by the assessors that 
general hospital studies be phased out and there was no obvious way in 
which psychiatric studies could contribute usefully to other work in the 
Unit. In addition, work was interrupted by a six-month pause before 
new research sta..ff could be appointed. Work in 1985, therefore, returned 
to consider psychological and also biochemical aspects of alcohol 
dependence. 
(a) The bimodal distribution of cases of alcohol dependence suggested 
by previous work in this Unit formed the basis of a further study. Ms. 
Doherty has designed a two-phase study in which the first phase, employing 
not only the SADQ but a new alcohol dependence questionnaire, the 
SADD, aims to confirm or refute the bimodal hypothesis. Data is also 
being collected in relation to tobacco consumption from all 200 subjects 
to be surveyed. Phase 2 of the study employs a personality questionnaire, 
the EPQ; the addiction severity index, which measures a profile of six 
alcohol-related disabilities in each subject; and the Marlowe-Crowne 
social desirability scale, to investigate the validity of self-report data 
among alcoholics. This phase is to survey a subgroup of lOO subjects of 
the total patients from Phase 1 in order to investigate further the 
characteristics of the two apparent subgroups of alcohol dependent 
patients. Differential treatment response may be found between the 
two subgroups. 
(b) Dr. O'Donnell is finalising a study of neurotransmitter function 
during withdrawal phase and recovery among alcoholic in-patients. In 
particular plasma GABA and dopamine levels are to be investigated. 
The background to these studies include a recent report from France that 
a GABA-agonist drug has been shown to be significantly more successful 
than placebo in avoiding relapse among chronically dependent alcoholic 
men. This drug, calcium bis-acetyl homotaurine (CaAOTA), is at the time 
of writing unavailable, but will be used with a newly described Swedish 
scale to measure craving, and alongside biochemical measures, to treat 
severely and moderately dependent alcoholics if it can be obtained in 
the coming months. 

These two subgroups of studies will be continued into 1986 with an 
alternative source of funding. 
The series of studies by the Psychiatric Section of the Alcohol Unit over 
the last five years has explored in detail the concept of alcohol dependence. 
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The SADQ was found to be a valid me2sure of the severity of dependence, 
and it was found in two consecutive series of alcoholic in-patients in a 
psychiatric hospital to sub-divide patients into two groups, both on 
cluster analysis of scale items and on simple total score on the SADQ. 
Alcoholics in a general hospital were found to conform almost exclusively 
to the less dependent of the two subgroups on the SADQ, and the 
remarkable frequency of alcoholism in the general hospital found in 
other countries was confirmed as a feature in Dublin. In at least 50% of 
these patients, their abnormal drinking pattern goes unrecognised. The 
characteristics of alcohol and tobacco dependence among patients on a 
cardiology ward have been described and a comparison between general 
hospital and psychiatric hospital alcoholics in respect of not only 
dependence but also to other alcohol-related disabilities has been made. 
The failure of out-patient detoxification among severely dependent 
alcoholics has been demonstrated. Finally, studies are continuing into 
the association between alcohol and nicotine dependence, and into psy
chological and biochemical aspects of subgroups of alcohol dependent 
patients. A study of craving, relapse and GABA activity in the central 
nervous system is planned. 
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COELIAC RESEARCH UNIT 

Director: Professor C. F. McCarthy, MD., FRCPI., FRCP., in collabora
tion with Professor B. McNicholl, MD., FRCP!., FRCP., DCH.; 
Professor P. F . Fottrell, PhD., DSc., MRTA.; F. M. Stevens, MB., 
BS. (Lond)., MRCP.; D . N. M.ahapatra, MB., MRSH.; M. C. Hannigan, 
MB., DCH.; B. Egan-Mitchell, M B., DCH. ; D . McLoughlin, MI. Bioi.; 
L. Arrigan ; H. Moylan, SRN.; H. Gault and M . Booth, BSc. 

Regional Hospital, Galway. 

The research may be considered under the following headings: 

Coeliac Register 
This register now contains 1,973 patients and since last year the following 
hospitals have been entered : Adelaide Hospital, Peter St. , Dublin; Meath 
Hospital, Hcytesbury St., Dublin; Mercy Hospital, Cork; Portlaoise 
General Hospita l. Analysis of this material has started and will continue 
next year. 

Malignancy 
The unit continued its cooperation with the Departments of Histo
pathology, Regional Hospital, Galway and University Coltege, London. 
This resulted in the description of a new aspect of malignant histiocytosis 
of the intestine. The original description of this condition was by Isaacson 
and Wright and subsequently the cellular type of the malignancy has been 
generally accepted as being histiocytic. This study on four patients includ
ing one of our patients suggests that some if not all of these tumours are 
T-cell lymphomas. The techniques involved were the use of monoclonal 
antibodies and in some the tumour DNA was studied for immunoglobulin 
and T-cell receptor gene arrangements. This study was published recently 
in the Lancet in cooperation with several other departments. Dr. E. 
Connolly was the Galway author. 

Survival by patients with lymphoma and coeliac disease continues to 
be bad but certainly not hopeless. Three of our patients are well and 
apparently free of tumour 3 to 5 years following therapy. Two of these 
patients presented with an entero-entero intestinal fistulae and were 
treated with resection. One presented with peripheral lymphadenopathy 
and appears to have responded completely to chemotherapy. 

Coeliac Lung Disease 
Two furher patients with cavities in their lungs have been observed making 
a total of seven coeliacs with lung cavitation. Although in individuals the 
cause of the cavitation may be apparent, in the overall group of coeliacs 
this high incidence of cavitation remains unexplained. The presence of 
pre-existing lung disease and hyposplenism appear to be the only unifying 
features in the group. 

138 



Genetics 
Why some coeliacs present in infancy and others in middle age is one of 
the unexplained features of coeliac disease. The initial studies on the 
incidence of DR7 in coeliacs have been extended and confirms that 
coeliacs who present under the age of three, have an increased incidence 
of this antigen. Studies on the clinical features of coeliacs with and without 
this antigen are in progress at present. 

Immunoglobulin G Antigens 
These antigens act as genetic markers and one G2m{n) has been reported 
in association with coeliac disease. Dr. Maria Hannigan visi1:ed Dr. 
Dorothy McDonald in the National Blood Transfusion Laboratory in 
Birmingham in May, 1985 to study the technique. With Miss Mary 
Bourke successful typing of 83 patients (54 coeliacs and 29 controls) has 
been carried out. A preliminary ana!ysis indicates similar distribution in 
the control group to those already published in Caucasian studies. Because 
of the Jarge number of antigens tested for (10 in all) a significant analysis 
of these results is not possible yet. 

The G2m(n) antigen in particular occurs in association with antigliadin 
antibody, perhaps indicating the greater ability in the.se patients to syn
thesise antibodies. A joint study with the Department of Medicine, St. 
James's Hospital is in progress to assess this point in Irish patients. 

Intestinal Enzymes 
Intestinal enzyme analysis oo 156 intestinal biopsies that were mor
phologically normal was carried out. A computer data base was set up 
for each case recording enzyrr.e levels, presenting clinical features and 
HLA phenotype. Results outlined a group of 55 (35.8 %) whose lactase 
was low. These were compared to a group of 49 treated coeliacs who also 
had a low lactase. The pattern of enzyme change in the treated coeliacs 
was similar to the non-coeliacs who had a low lactase. The purpose of 
the studv was to assess a possibility that individuals presenting with 
gastrointestinal symptoms who on intestinal biopsy had low lactase 
might be "incipient coeliac disease ... Analysis of the HLA types of the 
patients \Yitb low lactases did not support this view point. 

Immunoglobulin A 
Two enzyme linked immunoabsorbcnt assays (ELISA) have been 
developed for the quantitation of total IgA in serum and in saliva. These 
ELISA's have been extensively validated and have proved to be specific 
and sensitive for IgA in both biological fluids. 

These assays have been applied to the study of coeliac disease and 
inflammatory bowel disease (IBD). Consistent with previous reports 
higher levels of lgA than normal were found both in the serum {increased 
in 62%) and in saliva (increased in 37 %) of patients with untreated coeliac 
disease. The levels of both these biological fluids dropped towards normal 
levels in treated patients. To date there have only been two reports on 
the level of salivary IgA in coeliac disease and in one of these the level 
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was increased, in the other the levels were normal. Increased levels of 
lgA were also found in the serum (64 %) and saliva of a number of patients 
with inflammatory bowel disease. This might indicate that antigenic 
stimulation of the intestine ~s reflected in the blood and at the mucosal 
sites not actively inflamed. 

Extensive studies have been carried out over a four year period as to 
the possibility of assaying lgAI and IgA2. These studies were initially 
started by Dr. Eilish Cryan and continued by Miss Mary Booth. The 
outcome of the studies after very major expenditure of time is that both 
the standards available for IgA I and 2 are unreliable and additionally 
the antibodies available commercially for these assays are unreliable and 
unpredictable. It is very interesting that several enquiries to the individuals 
who prepare these substances have been ignored. It has been pointed out 
to the companies that their products are unreliable nevertheless much of 
the literature on IgAI and lgA2 which has been published depends on 
these unreliable antisera. 

Mitotic Index 
The work on this project has been done by Dr. Dilip Mahapatra. It has 
previously been published that if more than 0.2% of the intraepithelial 
lymphocytes are in mitosis that the diagnosis of coeliac disease is definite. 
Studies on the patients in Galway does not confirm this and not all 
coeliacs have increased mitotic index. Subgroups of coeliac patients 
namely childhood and adult coeliacs, those with and without HLA-B8 
those with and without intestinal malignancy and those with dermatitis 
herpetiforrnis are being studied. 

Intestinal Permeability 
In last year's report it was mentioned that studies in both Galway and 
Dublin indicated that studies on intestinal permeability using Cr51-EDTA 
labelled chromium are not a reliable method of distinguising between 
Irish coeliacs and Irish controls. These studies have been extended. 
Professor Peters from Northwick Park, who is one of the originators of 
the method has visited Galway and looked at the results. Samples have 
been exchanged with Northwick Park and technical factors as an explana
tion for the difference between the centres has been excluded. This 
indicates that the intestines of Irish patients, particularly controls, are 
more permeable than those of English people. Indians also have more 
permeable intestines and possible causes of these differences are being 
investigated. 

Lectins and the Gastrointestinal Trace 
One theory of the basic abnormality in coeliac disease is that there is a 
structural change in the oligosaccharide chains in surface membrane 
glycoproteins. Gluten or a fraction thereof bind to alteredjexposed 
incomplete ir.tcstinal cell surface membrane glycoprotein and act as a 
toxic lectin. Investigations by others investigated the lectin specificity of 
gluten and found that gluten reactive glycoprotcins possess high manose 
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type glycosylation whe;eas gluten nonreactive glycoprotcins have complex 
type oligosaccharides. 

The enzyme beta-M-acetylglucosaminaltransferase 1 (GBi'-.71) is 
responsible for the synthesis of complex type glycoproteins and cells 
deficient in this produce glycoproteins with terminal oligomanosel residues. 

An assay was developed by Dr. Angeia Savage of the DeparLtnent of 
Chemistry, University College, Galv.ay. 

Using th.is assay activity of GBl\TTl was found in both both bovine 
colostrum and in rat intestine. However, the blank readings with the 
intestine was so high that accurate readings were not possible, because 
of t.his it was considered that assa\ in the small amount of material 
available from small intestinal biops) would not be possible. 

Prolactin in the Small Intestine 
Dr. Stevens has continued these studies. A commercially available 
monoclonal antibody to prolactin has been evaluated and found to be 
useless. Using a polyclonal antibody to prolactin, immunoreactive 
prolactin has been demonstrated in the gastrointcstinal t ract from the 
oesophagogastric junction to the rectum. It is not present in the gallbladder 
or lung. 

A study on plasma prolactin levels in liver disease has been completed 
with Dr. V. Healy. The levels in cirrhosis are not a!fected by the presence 
of oesophageal varices that theoretically might allow access of prolactin 
from the portal circulation to the systemic circulation . Prolactin levels 
in hepatic encephalopathy are increased. 

Dr. Stevens is an invited speaker at the Gordon Research Conference 
on prolactin in Santa Barbara, U.S.A., February 1986. 
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DRUGS IN THE ELDERLY RESEARCH UNIT 

Director: Professor Kevin O'Malley, MD., PhD., FRCP!., FRCPE., in 
collaboration with Dr. J. Waddington, BSc., MA., PhD.; Dr. J. 
Docherty, BSc., PhD.; Dr. E. O'Brien, MD., FRCP., FRCP!., Dr. J. 
Kelly, BSc., PhD.; Dr. T. Cotter, BSc., PhD.; Dr. C. O'Boyle, BSc., 
PhD.; Dr. K. O'Boyle, BSc., PhD.; Dr. D. Coakley, MD., FRCPI., 
Dr. B. Walsh, MRCPI.; Dr. M. Brennan, MD.; Dr. J. Cox, MRCP!.; 
Dr. P. McCormack, MRCP!.; Ms. L. Hyland, BSc.; Mr. A. Molloy, 
MSc.; Dr. S. Kilfeather, BSc., PhD.; Ms. L. Nolan, BSc. (Pharm); Dr. 
H . A. Youssef, DPM., MRCPsych. 

Royal College of Surgeons in Ireland, St. Laurence's Hospital, The 
Charitable Infirmary, Jervis Street, St. James's Hospital, Dublin and 
St. Davnet's Hospital, Monaghan. 

The year under review is the first full year in which the unit has been 
operational. The unit has now reached the maximum level of staffing 
in that recruitment is complete and study in the third main area of interest
epidemiology of drug prescribing in the elderly - is now underway. 
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1. Clinical Studies in Hypertension 

As one of the groups p2u""ticipating n the European Working Pany on 
High Blood Pressure in the Elder!;, stud) we reponed our findings in a 
major paper in The Lancet in June 1986. Briefly, we investigated the 
effects of anti-hypertcnsi;e drug treatment on mortality and morbidity in 
hypertensiYes (systolic blood pressure 160-239 and diastolic blood pressure 
90-ll9mmHg) over 60 years of age. Previous reports have described the 
blood pressure and biochemical changes observed with treatment in the 
study and a more recent report set out the methodology in detail. 

There was no significant differe.1ce in overall mortality on active 
treatment. Active treatment was associated with a reduction in strokes, 
mainly because non-fatal strokes were reduced by 52%- Cardiovascular 
deaths fe1.1 by 38 0 on acti~ve treatrec'1L mainly due to a reduction of 47% 
in fatal cardiac events. Severe hear. failure "as reduced in the actively 
treated group by 62%- Even though we await a sub-group analysis (age, 
blood pressure on entry) our conc:usion is that anti-hypertension drug 
treatment is beneficial in hypertens·ve patients above the age of sixty. 

Epidemiological evidence from the Fra:ningham study strongly in
criminates systolic blood pressure as a cardiovascular risk factor, 
particularly in the elderly. The R.C S.I. group has been charged with the 
task of analysing the EWPHE da•a "ith regard to systolic pressure, 
specifically, isolated systolic hypertension and this work is under way. 

We continue our studies in association with Dr. Davis Coak!cy, Dr. 
Bernard Walsh and Dr. Ciaran O'Boyle in St. James's Hospital. In 
addition to assessing antihypertcnsi\·e drug efficacy we feel it important 
to identify any possible deleterious effects of drug treatment on renal and 
psychometric function in the elder:y hypertensive. In our initial studies 
we assessed two drugs \\"ith a penpheral site of action (verapamil and 
pinacidil) to ascertain if blood pressure reduction per se would impair 
psychometric function through a possible effect of decreasing cerebral 
blood flow. In the event both drugs \\ere effective in lowering blood 
pressure but there was no disce~b.e effect on psychomeTric function. 
Similarly renal function was unaffected. 

These data are reassuring and suggest that blood pressure reduction 
in the elderly hypertensi"\·e does not compromise cerebral function. This 
broadens the number of candidate drugs for the treatment ot hypertension 
in the elderly but we need to examine further the efficacy of drugs with 
different mechanisms of action such as converting enzyme inhibitors. 
Furthermore, the effects of drugs\\ :th a C);$ site of action require study 
in relation to possible deleterious effects on CNS function. Studies with 
these objectives in mind are under way using methyldopa, captopril and 
ketanserin as model drugs. 

The literature on the relationship of ageing to blood pressure variabiJjty 
is confusing, mainly because different methods for blood pressure 
measurement have been employed and investigators use different statistics 
to describe variability. We used the Rem1cr M2000 device in assessing 
ambt:Iatory blood pressure patterns throughout the day a:td now have a 
large data bank on ambulatory blood pressure measurement. We assessed 
variability (standard deviation. co-efficient of variation. range and mean 
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hourly change) in patients of different age, varying from 20 to 80 years 
of age. We were unable to detect a systematic change in any of these 
statistics of variability with age. This finding is important in that it 
indicates that a similar approach can be used in the elderly as is used in 
the young when assessing blood pressure status both on and off treatment. 

2. Age-related Changes in Noradrenergic Mechanisms 
We continue our studies of both the alpha and beta adrcnoceptors in 
relation to ageing. 

In alpha adrenoceptor studies, we have examined whether vascular 
postjunctional alpha 1 and alpha 2 adrenoceptors are affected differently 
by ageing. In the human saphenous vein ti1ere was a significant negative 
correlation between patient age and the potency of the alpha 2 adreno
ceptor antagonist yol">imbine at inhibiting nerve stimulation evoked 
contractions. Thus yohimbine was less potent with increasing age. There 
was no such correlation between age and the potency of the alpha 1 
adrenoceptor antagonist prazosin. In pithed rats there was no significant 
difference between old and young in the pressor poten~y of the alpha 1 
agonist amidephrine but there was a significant reduction in the pressor 
potency of the alpha 2 agonist xylazine. These data suggest that alpha 2 
adrenoceptor mediated respon:;iveness is selectively reduced with ageing 
in the rat vasculature as in the human saphenous vein. 

As vascular responses to upright posture depend inter alia on the 
integrity of post synaptic alpha receptors, the loss of responsiveness of 
the alpha 2 receptor with age may well have significance in the patho
genesis of postural hypotension in the elderly. 

Although beta-adrenoceptor mediated responsiveness has generally 
been reported to be reduced in the elderly, we have obtained some sur
prising results in rat models. Tn both anaesthetised and pithed rats we 
have found that the tachycardia and depressor response induced by the 
beta adrenoceptor agonist isoprenaline arc undiminished or only slightly 
reduced in aged rats. The results obtained in pithed rats, in which com
pensatory mechanisms are removed, are especially interesting. The 
markedly diminished increase in heart rate seen with isoprenaline in aged 
humans may be due to diminished barorefiex compensation for depressor 
responses to isoprenaline or to pathological rather than purely age
related factors. 

Baroreflex. function is diminished in aged humans and we have obtained 
simiiar results in aged rats. The baroreficx tachycardia induced by the 
depressor agent sodium nitroprusside is diminished in old rats. Likewise, 
the absolute fall in blood pressure to nitroprusside was greater in aged 
than in young rats, due presumably to a diminished baroreflex vaso
constriction. In man, peripheral vasodilators such as calcium entry 
blockers are more effecLive at lowering blood pressure in elderly hyper
tensivcs due presumably to this diminished barorefiex compensation. 

In collaboration with Dr. T. Cotter, Maynooth College, we have set 
up a fibroblast culture system to examine the age related decrease in 
beta adrenoceptor responsiveness that we have previously described, using 
the beta adrenoceptor on the circulatory lymphocyte as a model. After 
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a lot of methodological difficulties the fibroblast system is now working 
and the assay methods validated. 

We intend examining changes in beta adrenoceptor density as well as 
their responsiveness to a variety of stimulants of cyclic AMP production 
with the objective of assessing ageing effect on beta adrenoeeptor res
ponsiveness and to further elucidate the 'lesion' responsible for age 
related diminished responsiveness. 

3. Ageing and Adverse Effects of Psychopharmaceuticals 
We continue to study age related processes in predisposing some 
psychiatric patients to centrally-mediated adverse effects of psycho
pharmaceuticals, particularly late-onset involuntary orofacial movements 
(tardive dyskinesia) in elderly patients receiving long-term therapy with 
neuroleptic drugs. 

Our initial data revealed that chronic schizophrenic patients with 
involuntary movements are characterised by more evident cognitive 
dysfunction and negative symptoms. We have since been able to replicate 
this finding in a second schizophrenic population. This prompts the 
question of whether dyskinetic patients li'.ay belong to the sub-group 
in whom structural abnormalities of the brain are more evident in associa
tion with such clinical signs. Involuntary movements and medication 
history have been evaluated in a small group of schizophrenic patients 
previously investigated by computed tomography, in collaboration with 
Drs. D. J. King and S. J. Cooper, Queen's University of Belfast. While 
neither duration nor vigour of neuroleptic treatment distinguished patients 
with from those without involuntary movements, the former showed 
significantly elevated ventricle-brain ratios on CT scan. In our main 
schizophrenic population, cognitive function was inversely related to 
patient age only in patients with involuntary movements. This finding 
was replicated in the CT sca.:1 group; additionally, ventricle-brain ratios 
increased with advancing age selectively in the dyskinetic group. Thus, 
patients '.vith involuntary movements appear to be characterised by a 
progressive, deteriorating course of illness. Early clinical and neuro
radiological evidence of deterioration in schizophrenia may be of 
significance in identifying those 'at risk' for developing this adverse 
effect of their treatment. 

In further studies contrasting the actions of long-term neuroleptic 
drug treaL"llent in young vs aged/senescent animals, the relationship 
between the emergence of spontaneous orofacial movements and changes 
in dopamine receptors has been pursued. There was no difference between 
animals with and without orofacial movements in the density of D-2 
dopamine receptors, which are readily blocked by neuroleptics and whose 
mal-adaptive responses have been thought to underlay orofacial dys
kinesia. The action of long-term neuroleptic treatment across the age 
continuum appeared to be one of causing to arise prematurely a syndrome 
that has a high likelihood of ultimately occuring spontaneously with 
neurodegenerative changes such as those of ageing. Neuroleptics seem to 
interact with the substrate of organic brain changes to hasten the 
appearance of dyskinetic movements. 
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4. Epidemiology of drug prescribing 
There is a lack of data on prescribing patterns in Ireland and on factors 
which influence prescribing. Data is more accessible in other countries 
where prescription data are compaterised by national health services. 
In Ireland, data are only computerised for the 40% of the population 
included in the General Medical Services payment scheme and clearly 
these patients are not representative of patients in general. There is a 
need, therefore, for large scale epidemiological studies incorporating 
both GMS and private patients. 

Because of the higher prevalence of ill health in the elderly, it is assumed 
that they are prescribed vast and excessive amounts of drugs and by impli
cation inappropriately. Concern has been expressed because the elderly 
may be more susceptible to adverse drug reactions as a consequence of 
alterations in pharmacokinetics and pharmacodynamics with age. Multiple 
drug prescribing increases the risk of drug interactions and complex drug 
regimens, accompanied by poor vision, confusion and loss of memory 
in the elderly, can lead to poor compliance. 

The relationship between patient age and number and types of drugs 
prescribed has not been adequately researched either in Ireland or 
elsewhere. 

A survey of prescriptions dispensed during one week in November/ 
October 1985 in twenty pharmacies in the Dublin area selected to cover 
all socio-economic classes has been carried out. Patients' age and gender 
were recorded on the prescriptions which included both GMS and private 
scripts and prescriptions issued under L~e Long-term Illness Payment 
Scheme. Data are under analysis. In a separate study these will be com
pared with data pertaining to the GMS as a test of their being a 
representative sample (of the GMS sector) and also to examine the effect 
of GMS entitlement to prescribing patterns. 

While it is generally agreed that adverse reactions are more common 
in patients over 65 years, the reasons for the increase are uncertain. It is 
often assumed that the elderly are more sensitive to adverse reactions but 
there is no epidemiological evidence in the literature to support this view. 
The elderly may get more adverse reactions simply because they take more 
drugs than younger patients. We intend to examine the relationship 
between adverse reactions and patient age, and to see to what extent the 
number of drugs prescribed is responsible for any increased evidence of 
adverse reactions. 
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HOSPITAL INFECTIO)l" RESEARCH UNIT 

Directors: J. P. Arbuthnott, BSc., PhD., MIBiol., SeD., MRIA and 
C. T. Keane, MB., BSc., MA., MRCPath., in collaboration with Dr. 
T. J. Foster, Dr. M. Cafferkey, Dr. F. R . FaLlGner, Dr. L. Baxter., Dr. D. C. 
Coleman, Dr. R. Hone, Miss H. Pomeroy, Mr. H. Griffin, Mr. M. Mulvey, 
Mr. P. O'Gaora, Dr. M . Stores, Miss J. Cooney. 

Departments of Microbiology, Trinity College, Dublin, Clinical Micro
biology, St. James's Hospital, and Microbiology Laboratory, Mater 
Hospital, Dublin. 

The Unit continues to (i) address major problems of hospital microbiology, 
(ii) apply modern molecular approaches to improve diagnosis, to devise 
new epidemiological tools and to study pathogenicity of S. aureus, and 
(iii) achieve transfer of new technology from research laboratories to 
diagnostic laboratories. This report is in two sections; section 1 deals 
with clinical topics and section 2 with molecular studies. 
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General Highlights 
SECTION l . The successful application of molecular approaches to the 
taxonomy of S. aureus (1.1) is noteworthy, and has provided a powerful 
tool for epidemiological studies, and allowed discrimination between 
closely related strains, not previously possible. 

Progress has been made in the analysis of plasmid-encoded multiple 
antibiotic tesistance in gram-negative bacteria responsible for hospital 
infection (1.4; 1.5). This highlights the importance of the large pool of 
resistance determinants that are located on plasmids in the hospital 
environment and the ease with which these can transfer interspecifically. 
This explains the sudden emergence of multiresistant strains e.g. Serratia 
marcescens, that were previously sensitive. Though changing resistance 
presents a serious challenge, molecular techniques now enable rapid 
identification of particular determinants and hell? in infection control. 

The importance of active clinical monitoring IS emphasised by two 
projects (1.2 and 1.3). A prospective study of significant S. aureus 
bacteraemia in St. James's, Federated Dublin Voluntary and Mater 
Hospitals will be valuable in assessing factors determining outcome in 
this life-threatening condition. A similarly detailed investigation of CAPD 
patients in the Meath Hospital will provide data on the incidence and 
causes of peritonitis, leading to better control of this condition. 

SECTION 2 summarises work on the enzymatic and genetic basis of 
aminoglycoside resistance inS. aureus (2.1) and analyses virulence factors 
in staphylococcal patbogenesis (2.2, 2.3 and 2.4). In both areas, major 
advances have been made and the Unit is now recognised internationally 
as a major centre of staphylococcal research. Dissection of gentamicin 
resistance determinants in multiresistant strains of S. aureus (in collabora
tion \Vith the Pasteur Institute) explains the presence of strains of high and 
low gentamicin resistance and gives insight into the evolution of this 
determinant in coagulase-positive and negative strains. Several genes 
encoding putative virulence determinants of S. aureus have been cloned 
and characterised by us. Work with alpha-haemolysin (2.2) is advanced, 
with site-directed mutations in the alpha-toxin haemolysin gene created 
and tested in animals. Similar approaches are being followed for beta 
and gamma-hacmolysins (2.3; 2.4). Such studies will enable definition of 
the pathogenic role of these factors. In the case of beta-haemolysin they 
have shown the importance of bacteriophage insertion sites in the 
regulation of expression of staphylococcal toxins. 

1.1 Molecular approaches to the taxonomy of S. aureus 
Michael MuJvey, John P. Arbuthnott and David C. Coleman. 
Since 1976 methicillin and gentamicin-resistant isolates of S. aureus 
(MGRSA) have been a reguJar cause of infection in Dublin hospitals. 
These strains express resistance to many antimicrobials and belong to a 
number of phage types, many being non-typable with standard typing 
phages. These orgamsms fall into two phenotypic groups based on plasmid 
content and location of resistance determinants (Table 1), and isolates 
in both groups were thought to be closely related. 
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The recent high incidence of non-typable strains has created problems 
in epidemiological investigation of MGRSA isolates here, and is com
pounded by the inability to subdivide them biochemically and serologically. 
Furthermore, the homogenous population of plasmids found in non
typable isolates, has ruled out plasmid screening and fingerprinting as 
epidemiological tools. 

We report a novel approach to typing and analysis of MGRSA strains 
by (1) examining restriction enzyme digest patterns (fingerprinting) of 
the total cellular DNA and by (2) using Southern hybridization analysis 
of chromosomal DNA. Both methods have been used to develop sensit ive, 
rapid methods of sub-dividing clinical MGR SA strains which are currently 
non-typable. 

Restriction endonuclease analysis of MGRSA genomic DNA 
Several restriction endonucleases were tested for their ability to generate 
DNA restriction fragment patterns (fingerprints). Genomic DNA from 
representative non-typable MGRSA isolates was examined, to sub-divide 
strains, otherwise indistinguishable. Control experiments were performed 
on MGRSA isolates of phage type 77 and 77/78 from both phenotypic 
groups, as these strains could be sub-divided by plasmid content and 
location of resistance determinants. Additional control experiments were 
performed on strains of S. aureus known to be unrelated to the D ublin 
MGRSA clinical isolates, including isolates from bovine mastitis, anti
biotic sensitive outpatient isolates and a Japanese clinical strain . Restriction 
enzyme Hindiii was used in fingerprinting. 

Restriction fingerprints of representative MGRSA isolates of phage 
type 77 and 77/78 from both phenotypic groups were found to be similar. 
However, phenotype I strains exhibited an additional large restriction 
fragment (18-20 kb) not detected in phenotype II strains tested. 
Fingerprints of atypical phenotype II strains were found to be more 
variable; in addition to patterns typical of phenotype I and phenotype II 
strains, three unique patterns were detected. These results confirmed that 
Dublin MGRSA isolates of phage type 77 and 77/78 were closely related, 
and fingerprint methods could subdivide related isolates. 

Hindiii generated fingerprints of representative non-typable strains 
were examined, many of which showed patterns indistinguishable from 
strains of phage type 77 and 77/84 of both phenotypes. Additional finger
print patterns were observed; of 14 non-typable isolates, five unique 
patterns were found. 

Fingerprinting analysis distinguished MGRSA, bovine, outpatient 
strains and Japanese clinical isolates of S. aureus, indicating that restriction 
fingerprinting of genomic DNA can be used to subdivide non-typable 
isolates and should be a powerful addition to current typing methods. 

Hydridization analysis of MGRSA genomic DNA 
Genomic DNA from representative MGRSA strains was examined for 
restriction endonuclease site polymorphism. This was achieved by cloning 
large ( >35 kb) chromosomal bNA fragments from representative non-
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typable isolates in E. coli. The number and size of post-cleavage fragments 
of cloned DNA with EcoRI and Hindiii was determined, followed by 
labelling of DNA with 32p by 'nick translation'. The labelled clones were 
used to probe genomic DNA cleaved with either EcoRI or Hindiii by 
Southern hybridiz:1tion. Differences in individual restriction sites in small 
regions of the chromosome were identified and used for sub-dividing 
strains. 

Five randomly selected DNA fragments totalling in excess of 150 kb 
of DNA were used as genetic probes. For most isolates tested, DNA 
homology patterns from isolates of phage type 77 and 77/84 were 
indistinguishable, regardless of whether the strains belonged to phenotype 
I or II. However, on occasion, a single band difference was observed. 
Greater variation was seen with non-typable isolates. Most pattern
differences occurred in high molecular weight DNA fragments. A 41 kb 
probe allowed 15 non-typable strains to be grouped in three clusters, 
while a 39 kb probe divided the same isolates into two groups. These 
results indicated that hybridization techniques can sub-divide non-typable 
strains, and confirms that MGRSA isolates of type 77 or 77/84 are 
closely related. 

Both techniques can be used routinely in the future to study hospital 
MGRSA populations. Monitoring of clinical MGRSA from Dublin 
hospitals is essential, because the population can change over short time
periods, e.g. the atypical phenotype II isolates were seen rarely prior to 
1984 but commonly during 1984/85. A major problem in the epidemiology 
of M GRSA in the last 10 years is that the resistant population of organisms 
appears not to have been replaced but has evolved. Thus, most MGRSA 
isolates are very closely related, and it is imperative that sensitive methods 
of subdividing these organisms be introduced in regular laboratory 
typing of MGRSA. 

1.2 S. aureus bacteraemia: Clinical and laboratory features 
Hilary Humphreys and Conor T. Keane. 
S. aureus is a corn.mon cause of bacteraemia and ranks second to E. coli, 
with a high mortality (~30%) despite appropriate chemotherapy. The 
reasons are not clear but may relate to production of virulence factors. 

Since March 1985 we have been studying prospectively significant 
S. aureus bacteraemia at St. James's, Federated Dublin Voluntary and 
Mater Hospitals. We documented the detailed clinical features and 
immune status, and screened for colonisation by S. aureus at various sites. 
We also characterised strains of S . aureus isolated (presence of lipase, 
DNAse, staphylokinase, phosphatase and haemolysins). The aim of this 
study is to correlate clinical parameters with possible virulence factors 
to determine what predicts outcome. 

By January 1986 we had studied 26 cases of S. aureus bacteraemia. 
Sixteen were hospital-acquired and 11 of the 26 had no obvious source 
and were designated as primary infections. Eleven patients were cured 
with eradication of S. aureus. 

Of the 64 isolates, 54 were penicillin and 15 methicillin-resistant. 
Testing for heavy metal sensitivities, (reflecting the presence of plasmids) 
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has shown universal resistance to cadrPJum and silver. Twelve were 
resistant to phenyl-mercuricacetate and 16 to ethidium bromide. 

1.3 Continuous ambulatory peritoneal dialysis (CAPD) study. 
E. Cryan, D. Freeman and F. Falkiner. 
CAPD is an important way of treating patients with chronic renal failure, 
while awaiting transplantation, or for long term management, especially 
in older age groups, diabetics and those not suitable for haemodialysis. 
Peritonitis is the most important complication and the most frequent 
cause of discontinuing dialysis. 

Since March 1985 clinical details of episodes of peritonitis have been 
recorded and 127 isolates have been collected and stored. Forty-three 
patients have been followed for a total of 309 patient months. Organisms 
most often responsible for peritonitis are coagulase-negative staphylococci. 
We are determining (i) the identification and antibiotic sensitivity of 
staphylococci, (ii) the minimum inhibitory concentrations (MICs) and 
minimum bacteriocidal concentrations (MBCs) of the antibiotics usually 
used, (iii) back titrations of serum and dialysis fluid to these isolates in 
patients treated with vancomycin, (iv) the possibility of tolerance to 
vancomycin, and of slime production in some of these organisms, (v) the 
role of plasmid typing as a tool to investigate recurrent peritonitis. 

1.4 Multiple resistant gram-negative bacteria. 
David Coleman and Frederick R. Falkiner. 
Recently we reported detection and analysis of a group of related, 
conjugative IncC plasmids of 120 Mdal, which encoded multiple-antibiotic 
resistance, in several species of the Enterobacteriacea in a urological unit. 
Similar plasmids were detected in multiple-antibiotic resistant strains 
from other Dublin hospitals. These strains included isolates of Serratia 
marcescens and liquifaciens, Proteus vulgaris, mirabilis and morganii and 
E. coli. Laboratory plasmid transfer studies revealed that the plasmids 
transfer readily interspecifically. It is likely that transfer between different 
gram-negative organisms has occurred in the hospital environment 
accounting for the presence of related plasmids in different species. 
Multiple-antibiotic resistant clinical isolates of E. cloacae harboured a 
160 Mdal conjugative plasmid encoding multifle-antibiotic resistance, but 
this plasmid was not related to the 120 Mda plasmids described above. 
We concluded that transferable multiple-antibiotic resistance plasmids 
were important in spread of resistance in hospital. 

Recently, multiple-antibiotic resistant strains of Klebsiella and Provi
dencia have caused infections in Dublin hospitals. We studied isolates 
of these two genera also, which often harbour several plasmids, many 
between 100-300 Mdal in size. Attempts to transfer these plasmids into 
E. coli K-12 using liquid-culture matings were unsuccessful. However, 
using solid phase plate-mating techniques we successfully transferred 
plasrnids of approximately 160Mdal from multi-resistant isolates of 
Klebsiella. Preliminary data suggest that these plasmids may be related 
to tbe 160Mdal plasmids detected in E. cloacae. Data from curing 
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experiments indicate that isolates of Pro~·idencia also hat bour large 
multiple-antibiotic resistance plasm ds. but these do not transfer into 
E. coli K-12. 

Thus, multiple-antibiotic resistance plasmids have been detected in 
many species of gram-negative bacteria which are responsible for hospital 
infection. Clearly there is a large pool of resistance determinants located 
on plasmids in hospitals. It is likely that acquisition of multip le-antibiotic 
resistance by gram-negative bacteria is advantageous in areas of high 
antimicrobial usage. This is confirmed by finding t.~at organisms (e.g. 
Serratia marcescens), previously cono:idered unimportant are now a major 
cause of hospital-acqllired infection. The broad host-range of these 
conjugati\·e plasmids and the presence of similar plasmids in several 
different species during localised infective outbreaks suggests that plasmid 
spread occurs throughout a population of sensitive organisms. 

1.5 Molecular analysis of a representative 120Mdal plasmid encoding 
multiple-antibiotic resistance. 
Hugh Griffin and Timothy J. Foster. 
A 120 Mdal lncC plasmid (pDUl358) representative of those isolated 
from gram-negative bacteria in Dublin hospitals was chosen for detailed 
molecular analysis. Overlapping D1\A fragments from the antimicrobial
resistance region of pDU1358 were cloned in small mulricopy plasmids 
and se\eral sub-clones were constructed. Thirteen recornbinant plasmids 
were made. each harbouring one or rr.ore anti.-rnicrobial resistance 
determinants from pDU1358. Restr cticn enzyme analysis of each recom
binant plasmid allowed constru:::tion of a genetic and physical map of the 
45 kilo-base pair antimicrobial-resistance region of pDU1358. These 
studies indicated that there may be more than one copy of particular 
resistance determinants (ampicillin, tctracyline and mercurial resistance) 
located on pDU1358. 

The mechanism of resistance or the type of enzyme specified has been 
determined for most resistance determinants on pDU1358. Specialised 
enzyme-analysis has been performed on amin.oglycoside modifying 
enzymes (with the Pasteur Institute . Two deletion mutants of pDU1358 
were used. The plasmid pDU1358 was shown to specify both A1'-"'T(2") 
and APH(3') enzymes while the mutants specified either one or the other. 
Therefore two different amincglycosJde resistance determinants are present 
on pDU1358. 

Molecular analysis of pDU1358 has indicated: the type or mechanism 
of each resistance determinant, its position on the plasmid in relation to 
other determinants, and how in some cases more than one copy of a 
determinant is present. This information is useful for comparing the 
plasmid '"'ith those in other studies. and in speculating on the origin and 
evolution of multiple resistance plasmids. 

1.6 Epidemilogica/ studies of S. aureus by bacteriophage typing. 
Harriet Pomeroy. Mary Cafferkey and Rosemary Hone. 
Bacteriophage typing with standard phages was performed on 2,034 
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cultures of S. aureus. Among antibiotic sensitive strains of S. aureus small 
groups of indistinguishable strains were identified. Methicillin and 
gentamicin-resistant S. aureus were isolated from wounds and carrier 
sites of 253 patients and nurses. Strains from 104 individuals were of 
phage types 77/84 and 149 were non-typable with routine phages. 
Experimental phages were used to sub-type each. In a series of 18 type 
77/84 strains isolated from patients and carriers in one ward, two sub
types were involved and two individuals had unrelated strains. 

Most MGRSA strains in different hospitals are of particular sub-types, 
but with some overlap. There have also been changes in the sub-type 
patterns isolated and in the number of non-typable strains examined, 
probably due to acquisition of symbiotic bacteriophages. Future work 
involves isolation and culture of more experimental phages to identify 
these strains. 

2.1 Enzymatic and genetic basis of aminoglycoside resistance in S. aureus 
from Dublin hospitals. 

Michelle Storrs and Timothy J. Foster. 
Gentamicin and methicillin resistant strains from Dublin hospitals in the 
last decade may be divided into two groups based on plasmid content 
and antimicrobial resistance determinants. Group T strains express high 
resistance to gentamicin and kanamycin and confer moderate resistance 
to sisomycin, tobramycin, netilmicin and amikacin. Group Tf strains confer 
proportionately lower resistance and also are resistant to neomycin and 
fusidic acid. However, since 1984 more 'atypical group IT' strains have 
been isolated, which display phcnotypic characteristics of group n strains 
but have high gentamicin resistance. 

Enzyme assays have confirmed that the same resistance mechanism 
responsible for gentamicin resistance operates in both groups of strains. 
The enzymes have been identified based on substrate profiles as an 
APH-2~-AAC (6') IV mechanism and an additional enzyme, APH 3' (Ill) 
{5") responsible for kanamycin and neomycin resistance in group II and 
atypical group IT strains. 

Southern blot hybridization using the cloned gentamicin resistance 
determinant from group I strains have shown (i) that the genes from both 
groups I and Tl are homologous. However, they have different chromo
somal locations, (ii) that group I and group I1 strains carry one copy of 
the resistance determinant per chromosome, (iii) that atypical group Il 
strains carry more than one copy of the determinant per chromosome 
and that the copy nurr,ber varies depending on the isolate. 

Since a tran\)posable genetic clement has been implicated in the spread 
of gentamicin resistance elsewhere, the acquisition of multiple copies of 
the determinant could be explained by multiple transposition· events in 
the chromosome. 

Mutants of both the Group I, Il and atypical IT strains showing high 
level gentamicin resistance (Table 2) have been isolated and are being 
examined by Southern hydridization to see if they too have acquired 
multiple copies of the resistance determinant. 
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Currently we are investigating the reason for higher levels of gentamicin 
resistance in group I as compared to group II. RNA-DNA dot blots and 
ELISA experiments will establish if the Gmr gene is expressed at the same 
or different levels. The aminoglycoside resistance of coagulase-negative 
staphylococcus isolated from Dublin hospitals will also be investigated. 

2.2 Genetic analysis of virulence factors of S. aureus. 
Timothy J. Foster, Mary O'Reilly and Joyce de Azavedo. 
A technique has been devised for inactivating individual genes in the 
chromosome of S. aureus. The alpha-haemolysin gene was cloned in 
E. coli vectors, and inactivated in vitro by insertion of a DNA fragment 
specifying drug resistance. The mutated gene was introduced into the 
chromosome of wild-type S. aureus strains by homologous recombination 
using plasmid incompatibility to enrich recombinants. The mutants thus 
have their wild-type alpha-haemolysin gene replaced by the in vitro
constructed mutant. The mutants were tested for virulence using the mouse 
peritonitis model. They were less virulent (1/16 mice dead) than the 
wild-tYPe (I 5/16 mice dead) confirming that alpha-haemolysin is an 
important virulence factor in staphylococcal infections. Genetic analyses 
of virulence are being extended to the beta- and gamma-hae;.nolysins, to 
coagulase and to protein A. Different mouse modeis for staphylococcal 
infection will be employed (e.g. mastitis/skin abscesses). 

2.3 Molecular analysis of the S. aureus beta-lysin determinant. 
David Coleman and John P. Arbuthnott. 
S. aureus beta-lysin is a Mg+ + dependent sphingomyelinase C enzyme 
which degrades sphingomyelin in the outer phospholipid layer of 
erythrocyte membranes. The contribution of beta-lysin to virulence is 
unclear, but beta-lysin does lyse guinea pig macrophages and platelets, 
inhibit chemotaxis by monocytes and cause necrosis of lactating mammary 
tissue. 

To assess the role of beta-lysin in virulence it was necessary to under
stand the molecular characteristics of the beta-lysin determinant (hlb ). 
This was cloned in E. coli K-12 using a bacteriophage replacement vector 
and small multicopy plasmids. The hlb coding sequence was localised to a 
DNA region of about 1,250 base pairs by constructing several sub-clones 
and by analysis of deletion and Tn5 insertion mutations. 

Expression of beta-lysin by S. aureus isolates can be altered to loss of 
beta-lysin activity by converting bacteriophages. Southern hybridization 
using the cloned hlb determinant as a genetic probe has shown that the 
lysogenic- conversion phenomenon is due to insertional inactivation of 
the beta-lysin determinant by insertion of lysogenic phage DNA. Studies 
of clinical isolates of S. aureus from Dublin hospitals indicate that some 
strains possess the hlb determinant and its expression can be detected. 
Some strains were found deficient in beta-lysin expression, and hybridiza
tion studies indicate that this is due to insertional inactivation of hlb, 
possibly by lysogenic converting phage. 
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Defined mutations are being introduced into the cloned beta-lysin 
determinant, and will be used to inactivate the wild-type determinant in 
clinical strains of S. aureus, to assess the role of beta-lysin in virulence 
in animal models. Clinical strains which naturally lack beta-lysin expression 
will also be assessed for virulence. 

2.4 Molecular analysis of the S. aureus gamma-lysin determinant. 
Jakki Cooncy, Timothy J. Foster, David Colcman and John P. Arbuthnott. 
Gamma baemolysin produced by S. aureus is implicated in the patho
genesis of osteomyelitis, but its role in other staphylococcal infections is 
unclear, as is its mode of action at molecular level. 

The gamma haemolysin gene (hlg) of S. aureus strain Smith 5R was 
previously cloned using the bacteriophage lambda replacement vector 
L47.1. The product of the hJg+ phage reacted specifically in Western 
blotting experiments and haemolysis inhibition assays with anti-gamma
haemolysin antibodies but not with antibodies raised against other 
staphylococcal haemolysins. A 7.8 kb HindTIT fragment encoding hlg, was 
subcloned into the plasmid vector pBR322, but expression of gamma
haemolysin was detected at a very low level in E. coli K-12 cells harbouring 
the recombinant plasmid. A 3.9 kb EcoRI-Hindiii fragment, encoding 
hlg, was then subcloned into the plasmid vectors pUCI8 and pUC1 9. 
Expression of gamma-hacmolysin was detectable in E. coli K-12 harbour
ing hlg+ derivatives of either pUC18 or pUC19 and it was assumed that 
the hlg gene promoter functions in E. coli. The gene will be localised in 
this fragment by further subcloning and transposon mutagenesis. An 
intragcnic probe will be isolated to determine the prevalence of the hlg 
gene in S. aureus strains of clinical origin. Then site-directed mutagenesis 
experiments wi!i be performed to mutate hlg in wild-type S . aureus strain.s. 
Jn this way the precise role of hlg as a virulence determinant will be 
investigated . 
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TABLE 1 
Classification of methicillin and gentamicin resistant strains of Staphy lococcu.l' aureus isolated between 1976 1985 

into two groups 

Location of resistance determinants* 
Plasmid molecular 

Group Phage types Chromosome Plasmid weight (x 10°) 

I 77/84, 77 Gmh A k Ka Me Pc Cd Hg 11h 21.0 
85 Sm Sp Em 

Tc 3.0 
1I 77/84, 77 Gm 1 Ka Me Sm Pc Cd Hg Eb 2 1.0 

Broad pattern, Sp E m l'u 
NT~[, NT90~1 Tc Ka Ne Ub Tp 22- 24 

Tc Ka Ne Eb 22- 24 
Tc Tp Eb 22- 24 
Te Eb 22- 24 
Ka Ne Eb 22 24 

Atypical 11 § 77/84, 77 Gmvh Akv Ka Me Sm Pc Cd Hg Bb 2 1.0 
NT Sp Em Fu 

Tc Ka Ne Bb Tp 22- 24 
Ka. Ne Eb 22- 24 
Tc Ka Ne Eb 22-24 

*The resistance determinants are abbreviated as follows: Ak, arnikacin; Akv, variable amikacin resistance; 
Eb, etbidium bromide; Em, erythromycin; Fu, fusidic acid ; Gm\ low level resistance to gentamicin 
(MIC: 20 j.lg/ml); Gmh, high level resistance to gentamicin (MlC : 200 flgfml); Gmvh, variable high level 
resistance to gentamicin (MlC: lOO ; 300; 1600 Jlg/ml) ; Hg, mercuric ions; Ka , kanamycin; Me, methicillin; 
Ne, neomycin ; Pc, penicillin; Sm, streptomycin ; Sp, spectinomycin ; Tc, tetracycline ; Tp, trimcthoprim. 

,1Refers to isolates that were non-typable with the standard phage set or only with experimental phage 90. 
§A minority (8/325) of phenotype Jl strains isolated prior to 1984 expressed much higher levels of resistance to 
gentamicin than typical group IJ isolates. These isolates have been termed atypical group H strains, and have 
been isolf1ted regularly during 1984 and early 1985. 



TABLE 2 

MlCs (flgf ml) of clinical isolates and mutant strains to aminoglycoside antibiotics 

Group I Group U Atypical Gp n 
- - -

RN4220 240 2401 2402 79 791 792 F49 F49 1 F492 

....... Gm* 1.0 200 > 5000 > 5000 40 200 200 400 > 5000 >5000 V1 
00 

Ak 2.0 10 60 20 4.0 10 10 20 60 60 

Sis 0.8 20 80 40 l.O 20 20 20 40 40 

Tob 1.0 80 200 100 10 80 80 80 200 200 

*Abbreviations: Gm, gentamicin; Ak, amikacin ; Sis, sisomycin ; Tob, tobramycin. 
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HYPERTENSION RESEARCH uWT 

Directors: D. J. O'Sullivan, MD., FRCP., FRCP!. and J. B. Ferriss, 
MD., FRCP., FRCPI., in collaboration with Cecily Kelleher, MB., 
MRCP!., Geraldine Grealy, SRN., Hazel Ross, MSc. and Mary 
Dineen, BSc. 

Department of Medicine, Regional Hospital and University College, Cork. 

We continue to study factors which influence blood pressure in normal 
subjects, in patients with essential hypertension and in diabetes mellitus. 
Continuing investigations include standardised measurements of blood 
pressure throughout the menstrual cycle in women with essential hyper
tension and in women with insulin dependent diabetes. We are examining 
the blood pressure and plasma catecholamine responses to stress and 
exercise in normal subjects and matched insulin dependent diabetic 
patients. We are also measuring blood pressure levels in the siblings of 
patients with essential hypertension and patients with hypertension 
associated with diabetes, together with matched normotensive controls. 

Orthostatic hypotension (OH) is a troublesome complication of diabetes 
which is difficult to treat. We examined the influence of sodium balance 
and overt nephropathy on the orthostatic blood pressure and renin (PRA) 
responses of diabetic patients with OH. Four groups of similar age were 
studied: non-diabetic controls (n = 7), diabetics free of OH and other 
diabetic complications (n = 7), diabetics with OH but no nephropathy 
(n = 6), and diabetics with OH and nephropathy (24 hr. urine protein > 
400 mgs) (n = 6). 

In diabetics with OH, mean systolic BP fell49 and 47 mmHg on standing 
in the groups without and with nephropathy respectively. NaE (expressed 
as % predicted by leanness index) differed significantly between the 
groups and was lOO ± 2 % (SEM) in the controls, 109 ± 3% in the 
diabetics free of complications, 102 ± 2% in the diabetics with OH but 
free of nephropathy and 121 ± 6% in diabetics with OH and nephropathy 
(p < 0.05 compared to diabetics with OH and no nephropathy). Mean 
arterial pressUJ:e correlated with NaE in diabetics with OH both when 
supine (r = 0.68, P < 0.02) and upright (r = 0.78, P < 0.005) but did 
not in the other groups. Upright PRA was greatest in diabetics with OH 
but no nephropathy and lowest in diabetics with OH and nephropathy. 

We conclude t.l}at patients with orthostatic hypotension but without 
overt nephropathy may have impaired renal sodium conservation, as 
suggested in other forms of orthostatic hypotension and sympathetic 
denervation of the kidney. Once overt nephropathy develops this sodium 
losing tendency is overridden and marked sodium retention occurs. 
PRA responses to posture are also diminished in the presence of 
nephropathy, perhaps as a consequence of sodium retention. These 
findings suggest that Fludrocortisone therapy is more appropriate for 
patients with OH who are free of overt nephropathy than for those with 
frank renal disease, who are already sodium overloaded. 

We assessed dietary calcium intake in 239 randomly selected diabetic 
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patients attending our routine diabetic clinic, and in 107 control subjects 
attending non medical out..:patient clinics at this hospital. Two assessment 
methods were used, 24 hour recall of food intake and completion of a 
food frequency chart. Results by the two methods were highly correlated 
(r = 0.81). 

The overall dietary calcium intake was low in all groups studied (table), 
the recommended allowance being 20 mmol/day. Dietary calcium intake 
decreased with age and a narrower range of results was seen in NIDDM 
patients, who were older than the other groups. The mean dietary calcium 
intake of male and female control subjects was significantly greater than 
in NIDDM. Intake among control subjects was also somewhat greater 
than that of IDDM patients, but this difference was not signincant. 

There was no increase in the prevalence of raised blood pressure in 
subjects who had a lower than average, compared with those who had a 
higher t..~an average, daily calcium intake. Dietary calcium did not cor
relate with systolic or diastolic blood pressure in either diabetic or control 
subjects not receiving anti-hypertensive therapy. Multiple regression 
analysis showed that dietary calcium had a weak association with systolic 
pressure among male IDDM subjects (P < 0.05). 

The low dietary calcium intake is striking, particularly among older 
diabetic subjects. The lack of association between blood pressure and 
calcium intake could reflect this generally low intake. Harlan et a! found 
a positive association between dietary calcium and systolic pressure in 
males, as we found in IDDM subjects, who tended to have a more 
satisfactory calcium intake than other diabetic groups. 

We studied the effects of the angiotension-converting-enzyme inhibitor 
Enalapril Maleate in 13 non-diabetic essential hypertensives (Group A) 
and in 13 hypertensive diabetics, mainly non-insulin dependent and with 
normal renal function (Group B). Patients with a DBP of ~ 95 mmHg 
were included and followed monthly until DBP was ~ 90 mmHg. Patients 
with diabetes were generally older and heavier than those with essential 
hypertension, but the dose of drug required was similar in the two groups. 

One patient in group A and two in group B withdrew. In group A mean 
SBP fell from 170 ± 14.6 to 140 ± 15.9 (P < 0.001) and mean DBP from 
103 ± 5.7 to 80 ± 10.4 (P < 0.001). In group B mean SBP fell from 
179 ± 17.2 to 151 ± 3 (P < 0.005) and mean DBP from 106 ± 8.2 to 
84 ± 15 (P < 0.001). HbAlc and 24 h.BG profiles were unchanged in 
group B, 9.6 ± 1 % to 8.9 ± 2 % (N/S) and 8.7 ± 2.5 mmol/L to 9 ± 3 
mmoljl (N/S). 

Total exchangeable sodium fell in Group A from 99.7% ± 10.1 to 
95.2% ± 7.1 (N/S) and was unchanged in Group B. 

Supine plasma renin activity rose and supine aldosterone levels fell 
significantly in each group. Urinary albumin excretion fell in Group A 
from 9.3 ± 5.8 ugfmin to 7.1 ± 4.4 ugjmin (N/S) and in group B from 
60.4 ± 11 5 ugjmin to 18.4 ± 20.8 ugfmin (N/S). It is concluded that 
Enalapril is an effective anti-hypertensive agent in diabetics, is usually 
associated with a fall in urinary albumin excretion and does not alter 
metabolic control. 

We have hypothesised that poor metabolic control of diabetes causes 
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blood pressure to rise and that good control is associated with a BP fall 
(see Annual Report 1983). The admission to our wards of three diabetic 
patients with foot ulceration for prolonged bed rest afforded an oppor
tunity to study blood pressure levels under standardised conditions while 
metabolic control of diabetes was altered . 

In patient I mean 24 h blood glucose fell from 15.1 ± 2.4 (SEM)mmol/1 
to 7.5 ± 2.6 mmol/1 when insulin was introduced (P < 0.005) and rose 
again to 15.2 ± 2.0 mmol/1 (P < 0.001) when insulin was discontinued. 
Systolic blood pressure respectively fell from 138 ± 4.6 to 105 ± 8.3 
mm/Hg (P < 0.001) and rose again to 117 ± 7.6 mm/Hg {P < 0.02). 
Body weight was unchanged. 

In patient 2 mean 24 h blood glucose rose from 10.5 ± 2.5 to 15.3 ± 1.7 
mmoljl (P < 0.005) when Glibenclamide was discontinued and fell to 
10.1 ± 2.1 mmol/l when the drug was re-introduced {P < 0.005). Systolic 
blood pressure respectively rose from 118 ± 12.4 to 129 ± 6.2 mm/Hg 
and fell to 115 ± 1.0 mm/Hg (P < 0.001). Body weight was unchanged. 

In patient 3 mean 24 h blood glucose fell from 14.1 ± 1.5 to 7.9 ± 1.5 
mmol/l when insulin was introduced (P < 0.005) and rose to 10.0 ± 1.2 
mmoljl when insulin was discontinued (P < 0.005). Systolic blood pressure 
respectively fell from 181 ± 12.1 to 161 ± 9.3 mmjHg (P < 0.001) and 
rose to 174 ± 11.4 mm/Hg (P < 0.05). 

These findings support our suggestion that poor metabolic control of 
diabetes is associated with a rise in blood pressure and that imp roved 
control is associated with a blood pressure decrease. 

Dietary Calcium Intake in IDDM, NIDDM and Control Subjects 
by 24 h Recall. Mean Values ± SD are shown 

MALE 
Number 
Age (years) 
Intake (mmol/24h) 

FEMALE 
Number 
Age (years) 
Intake (mmolf24h) 

Dietary Calcium Intake 
Insulin- Non-Insulin 
treated treated Control 

73 
47 ± 19 

19.9 ± 8.2 

64 
48 ± 21 

14.8 ± 7.4 

59 
63 ± 11 

13.4 ± 5.5*1 

43 
65 ± 10 

10.3 ± 4.5* t 

70 
41 ± 19 

23.2 ± 13.2 

37 
52± 20 

16.0 ± 12.0 

*=P < 0.001 V IDDM t = P < 0.01 V Controls t = P<O.OOl V Controls 
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LUNG FIBROSIS - SARCOIDOSIS RESEARCH UNIT 

Director: Professor M. X. Fitzgerald, in collaboration with Doctors 
C. Odlum, J. Masterson, G . Duffy, C. O'Connor, I. Pratt, C. Feighery, 
C. Gallagher, K. Ward, A. McCormick and Professor D. Weir. 

Medical Professorial Unit, University College, Dublin at St. Vincent's 
Hospital; Departments of Radiology and Nuclear Medicine, St. Vincent's 
Hospital; Departments of Medicine, Pathology and Immunology, Trinity 
College, Dublin and Department of Pharmacology, University College, 
Dublin. 

Major studies continued during 1985 on clinical, immunological and 
bio-chemical aspects of sarcoidosis in man. Similarly, in the animal 
model of granulomatous disease reported in 1984 with muramyl dipeptide
induced granulomas in rabbits we defined the time course and dynamics 
of the evolution of this newly-discovered lung model. 

Bio-chemical Studies in Broncho-alveolar Lavage Fluid in Sarcoidosis 
The chief accomplishments in this area included (a) the development of 
a new assay for the enzyme collagenase and (b) the elucidation of the 
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significance of fibronectin and collagenase in the acute inflammatory and 
chronic fibrotic stages of human pulmonary sarcoidosis. Both fibronectin 
(Fbn) and collagenase (Coli) have been suggested as biochemical indicators 
of fibrosis in lung disease. We analysed BAL fluids from 30 biopsy proven 
sarcoid patients for Fbn and CoiL Fbn was detected in 30% (n = 9) and 
Coil in 33% (n = 10). Only one patient had detectable levels of both 
markers. Compared to patients with neither marker in BAL, the Fbn.+ve 
group had more active disease as indicated by increased total lavage cells, 
percentage T lymphocytes, lavage protein and ACE and increased serum 
ACE (p < 0.05). The Coll.+ve group also displayed an increase in the 
percentage of T lymphocytes in BAL and elevated lavage protein and 
serum ACE (p < 0.05). Physiological data indicated that patients with 
detectable levels of BAL Coli had sigpjficantly lower percent predicted 
FEY 1 and FVC (p < 0.01) and a significantly higher X-ray fibrosis 
score (p < 0.05) than those without BAL collagenase. No such changes 
were seen in the Fbn + group, but it had more newly diagnosed patients 
than the other groups (p < 0.01). These results indicate that the presence 
of lavage Coil rather than Fbn is associated with pulmonary function 
impairment in sarcoidosis. 

In a further study, we selected a group (N = 23) of biopsy-proven 
sarcoid patients with Stage 1 or 2 disease and analysed their BALF for 
Fbn by an immunoturbidimetric method. No patient was on treatment 
at the time of lavage and mean disease duration for the group was 
0.7 ± .3 (SE) years. Eleven patients (48%) were found to be Fbn +ve. 
When compared to the Fbn - ve group (N = 12), the proportion of 
BAL T cells was higher in L~e Fbn - ve group (p < 0.01), with 8 of the 
11 patients having 28% T cells at lavage. The T cell helper/suppressor 
ratio was also elevated in this group (p < 0.05) as was BALF angiotensin 
converting enzyme (ACE: p < 0.01). Furthermore, there was a significant 
positive correlation between lavage Fbn and lavage ACE (p < 0.05). 
67GA scans were performed on 15 (8 Fbn +ve, 6 Fbn -ve) patients and 
increased uptake noted in 4 of the Fbn + ve patients but in only 1 of the 
Fbn - ve group. 

These results indicate that BALF Fbn may be a useful additional marker 
in the assessment of disease activity in Stage I and Stage 2 sarcoidosis. 

Conclusions: These important new observations indicate that (a) 
collagenase is elevated in BAL fluid in patients with advanced fibrotic 
sarcoid and additional work is currently under way to determine the most 
likely cell source of this enzyme and (b) fibronectin is a marker associated 
with acute inflammatory alveolitis in the early stages of sarcoidosis and 
may be a useful marker for high intensity disease. Future studies will be 
directed towards defining the time course of fibronectin and collagenase 
elaboration in prospective studies of human disease and in the bleomycin 
and MDP-induced rabbit models originally developed in this laboratory. 

Animal Models of Granulomatous Lung Disease 
Previously we had shown that the synthetic material muramyl dipeptide 
(MDP), the minimal adjuvant-active unit of the mycobacterial cell wall, 
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could produce pulmonary granulomata in rabbits, following iv adminis
tration in oil (O'Connor et al Am. Rev. Resp. Dis. 131, Al9, 1985). We 
extended these studies during 1985 in order to examine the time course 
of the lung changes induced by this newly developed method. Rabbits 
(NZW, n = 5 per group) received a total dose of 5,000 ug MDP in saline/ 
FIA, in 4 successive daily doses i.v. Controls (n = 3- 5 per group) received 
4 injections of salinejFIA alone. Individual groups were killed 2, 4 and 
8 weeks late: and the lungs examined histologically. 

At 2 weeks small inflammatory foci were seen in the lungs of both 
test and control animals. Tne number of foci was greater in test animals 
than in controls (633 ± 296 v. 233 ± 42/cm2, p < .05). At 4 weeks the 
lungs of MDP-treated rabbits contained numerous granulomatous lesions 
while control lungs contained inflammatory foci similat to those seen at 
2 weeks. Again, the number of lung lesions was greater in test animals 
than controls (484 ± 361 v. 228 ± 247/cm2) . At 8 weeks MDP-treated 
lungs still contained granulomasjinflammatory foci, although these were 
smaller and fewer than those at 4 weeks. The number of foci was markedly 
greater than in controls (200 ± 59 v. 30 ± 11, p < .005). 
We conclude that i. v. administration of M DP in oil produces a granulomatous 
lung lesion in rabbits which is most marked 4 weeks after dosing and then 
declines, but has not completely resolved within 8 weeks. The oil vehicle 
alone produces minor inflammatory changes. Tlus animal model of lung 
granulomatous disease may be of use in elucidation of mechanisms and 
development of therapeutic strategies in human granulomatous disease. 
A further extension of this work in the coming year will involve studies 
of cell-cell dynamics in the induction of this lesion and in its evolution, 
together with intervention studies designed to pharmacologically block 
key cellular events. 

Additional studies were carried out to elucidate possible mechanisms 
whereby MDP induces a granulomatous inflammatory response in rabbit 
lungs. We had previously documented an increase in the numbers of 
alveolar macrophages seen in the rabbit alveolar spaces in this model. 
We therefore designed a study to examine the effects of MDP on alveolar 
macrophages raised in culture. Alveolar macrophages were obtained 
from brochoalvcolar lavage of (i) control rabbits; (ii) rabbits treated 
in vivo with MDP in Freunds incomplete adjuvant or with adjuvant alone. 
The isolated lavage cells were initially cultured for a 24 hours period in 
RPMI 1640 medium containing 2 mm glutamine, 100 mg/ml gentamicin 
and J 0 % fee tal calf serum. The supernatant was separated for biochemical 
analysis and the cells were resuspended in fresh medi urn containing 
increasing levels of MDP (0-100 g/ml). At the end of a second 24 hour 
culture period, supernatant and cells were again separated for analysis. 
Results indicated a dose-related increase (P = < .05) in the lysosomal 
enzyme lysozyme in cultures treated in vitro with MDP. Levels of lysozyme 
in cultures of alveolar macrophages from rabbits treated in vivo with 
MDP were similar to those from rabbits treated with Freunds incomplete 
adjuvant alone. There was a sma!l increase inN-acetyl--D-glucosaminidase 
activity in supernatants of MDP-trcated alveolar macrophage cultures. 
This did not appear to be due to cytotoxic effects of MDP since lactate 
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dehydrogenase levels in culture supernatants did not increase. Muramyl 
dipeptide did not have a proliferative effect on homogenous cultures 
(95 %) of alveolar macrophages, but incorporation of [3HJ-thymidine was 
found in a mixed population of alveolar macrophages and lymphocytes 
treated with MDP. Our results suggest that MDP is able to activate 
alveolar macrophages in culture. This activation may be of significance 
in the pathogenesis of the granulomatous lung lesion produced by MDP 
in rabbits in vivo. 

Further studies are planned to examine cell-cell interactions in this 
model and the associated release of mediators and chemo-attractants. 

Clinical and Radiological S tudies 
Major work continued in these areas and the specific achievements during 
the year were (a) the computerisation of detailed sarcoidosis records 
documenting detailed clinical, radiological, immunological and bio
chemical data, (b) the refinement and elaboration of a new modified 
semi-quantitative scoring system for the radiological evaluation of all 
stages of pulmonary sarcoidosis and (c) the eludication of the postulated 
link between sarcoidosis and coeliac disease. 

Coeliac Disease and sarcoidosis 
A recent report described 4 patients with coeliac disease and sarcoidosis 
(Lancet 1984) suggesting an association between these two diseases. To 
investigate this we measured a-gliadin antibodies (AGA) using an ELISA 
technique. Previous studies have shown that this test is 82% sensitive 
and 87% specific for the diagnosis of coeliac disease. Of 70 consecutive 
sarcoidosis patients 43 (61 %) had normal AGA levels and 27 (39%) had 
significantly raised AGA levels comparable with those found in untreated 
coeliac disease. None of these patients had symptoms or signs of mal
absorption. 

Duodenal biopsies were performed on 10 AGA+ve and 13 AGA- ve 
patients for routine histology and intra-epithelial lymphocyte (IEL) 
counts. One AGA+ ve patient had sub-total villous atrophy. IEL counts 
were significantly raised when compared with normal controls (P < 0.01) 
but did not differ significantly between the AGA +ve and negative groups. 
The HLA bR types associated with coeliac disease (DR3, DR7) were 
found in 8/ 10 AGA+ve patients and in 5/10 AGA - ve patients. 

Although the finding of coeliac disease in 1/23 sarcoidosis patients 
biopsied may be a chance finding, this study demonstrates an association 
between wheat protein antibodies and sarcoidosis, the significance of 
which is under investigation. 
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Joan Byrne, BSc., PhD. 

New Phenazine Derivatives 
Earlier screening for activity against clofazimine-resistant organisms using 
a vatiant of M. smegmatis 607 was carried out by Dr. Norman Morrison 
at Johns Hopkins University. Following Dr. Morrison's departure from 
Johns Hopkins it became necessary to establish our own in vitro test 
using the strains provided by him. This was accomplished, after a number 
of preliminary difficulties, during the early part of the year under review. 

Using this system, the activity of a number of amino acid derivatives 
of B.3640 was determined. This follows from the finding reported last 
year that a bio-available derivative of B.3640 (the glycine derivative, 
B. 3955) was well absorbed whereas the parent compound was not. The 
compounds estimated were the carbobenzoxyleucine derivative, (B.3967); 
the tyrosine, (B.3974) ; tryptophane, (B.3972) ; phenylalanine, (B.3976) and 
dipeptide (glycine phenylanine), (B.3985) derivatives. They were all found 
to inhibit both sensitive and resistant organisms at high dilutions in our 
test system. Apparently they are bio-reversible in these conditions, 
although the possibility that they may be active in their own right is 
currently being investigated. 

Compound Sens Res. 
fig/m I fig/m! 

3967 0.16 0.25 
3972 1.0 1.6 
3974 0.63 1.6 
3976 0.4 1.0 
3985 0.63 1.0 

It has taken some time to arrange absorption studies which are being done 
by Dr. Richard O'Kennedy, but already be has shown that the nitrogen 
protected carbobenzoxy analogue of B.3955 (B.3954) is well absorbed in 
mice (spleen, 31 p.gjg; fat, 229 fig/g), so it is likely that the above com
pounds will give similarly good tissue levels. 

Other acid derivatives of B.3640 tested were the salicyclic (B.3966), 
isonicotinic (B.3973), succinic (B.3984) and acetamidobenzoic (B.3986). 
Three of these were active at the following dilutions: 

Compound Sens Res. 

figfml p.gjml 
3966 0.4 1.0 
3973 1.0 2.5 
3986 0.63 1.0 
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On the other hand, B.3984, a molecule in which 2 molecules of B.3640 
are joined through a dicarboxylic (succinic) acid proved less active, giving 
values of 2.5 flgfml v. sens. and 10.0 flgfml v. resistant organisms. 

A carbethoxy derivative of B.869 (8.3934) active against the sensitive 
strain at 1.6 flg/ml required 16 flg/ml against the resistant strain whereas 
the parent compound, B.869 was found by Morrison to inhibit sensitive 
and resistant organisms at 0.2 and 0.8 jlgjml respectively. Thirteen new 
compounds designed in accordance with the postulated requirements for 
activity against the resistant strain were tested, and the results confirm 
the validity of the criteria used. All were active at high dilutions ranging 
from 0.04 flgfml- 2.5 flgfml against the sensitive strain and 0.25 jlg/ml-
4.0 jlg/ml against the resistant strain. 

Developments of Variants of M. smegmatis 607 resistant to Clofazimine 
and other phenazines 
This work has been continued and since last reported clofazimine has 
been added to the series. Most of the compounds have not allowed the 
emergence of resistant organisms from an enhanced inoculum (1 ,000 X 
normal test inoculum) over the prolonged period of exposure, involving 
some 24 subcultures in modified Proskauer and Beck medium containing 
serum. The drug to which most resistance has developed has been 
clofazimine which already shows a 10-fold shift in resistance in these 
conditions. 

Although there has been some shift in inhibition points with the 
enhanced inoculum, indications of resistance as would be shown by full 
growth, is so far lacking. (Tne apparent increase in resistance reported 
last year was due to the comparison of growth using the enhanced 
inoculum after a number of subcultures, with an early test using normal 
inoculum which exaggerated the change in sensitivity). The susceptibility 
of M . smegmatis to these particular compounds (B.3824) has remained 
remarkably stable, if this stability was carried through in animal studies 
it could be a pointer to possible candidates for clinical trial. Of the 
compounds in the group, B.826, B.3770, B.3779 and B.3785 have given 
particularly good results in Dr. Shephard's mouse foot-pad test. In the 
conditions of the experiment, B.826 and B.3770 have shown no increase, 
B.3779 has given a 4-fold shift and B.3785 a 1 ~fold shift. This experiment 
is being continued and a study of cross-resistance will also be carried out. 

R. S. McElhinney, BSc., PhD., FRSC., MRIA., Joan E. McCormick, MSc., 
PhD., MRSC. and C. M. Lucey, BSc. 

Molecular Combinations of Anti-Cancer Drugs (5-Ffuorouracil and Chloro
ethylnitrosourea). 
Because of the degree of interest shown in molecular combinations of 
5-ftuorouracil (5-FU) and chloroethyJnitrosourea (CNU) by the Screening 
and Pharmacology Group of the European Organisation for Research 
on Treatment of Cancer (EORTC), much of the effort in the past year 
has been directed towards synthesising drugs in sufficient amounts (l-5g) 
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for anti-tumour testing in mice and rats. This scaling up of our original 
syntheses often demands more efficient preparative methods or routes, 
and we have been successful in achieving these in several cases. 

RXs;:u 
( ( I) 8.3839; RX = MeS 

// CNU ~HOCH,CH,O 

(3) 

RX:~S-FU 
RX(S-FU 

0 i /
NH,\ MiCONHa-t,CH,.CI 

(2) 

HI"+' (AJ RX~ 
~CONHC~CH.C/ NPht I ( (6) 
~ (4) (S) NHCOC~ 

RX \ 

~H ~=F, 
RX: (7) RX (S) 

This is illustrated by the preparation of the molecular combinations 
B.3839 (1; RX = MeS) and B.3958 (l; RX = HOCH2CH20) from the 
corresponding phthalimides (5). Dephthaloylation of (5) to give the 
amines (3) was not possible under the standard conditions using hydrazine 
in 2-methoxyethanol at 100°C, since isomeric bicyclic bases (7) were 
produced. The ureas (4) were then formed using 2-chloroethyl isocyanate, 
and when RX = MeS isomerisation to the monocyclic urea (2) could be 
brought about by HBr in acetic acid. Nitrosation yielded the desired 
B.3839 (1), in 4 steps from (5). 

For B.3958, even this lengthy route was not feasible since HBr in 
acetic acid (to which RS-C bonds are stable) would cleave the RO-C 
bond. Accordingly we had to prepare the trifluoroacetamide (8; RX = 
CF3C02(CHz)20), which could be rearranged to the monocyclic amide 
(6) by NaOMe. Alkaline hydrolysis then yielded the amine (3), converted 
via the urea (2) into B.3958 (1; RX = H OCH 2CH20) - 6 steps from (5). 

As reported last year, the conditions of acid hydrolysis of (5; RX = 
MeS) were improved to give the hydrochloride of (3) directly in good 
yield, and this in turn was converted directly into B.3839 (1; RX = MeS) 
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using a crystalline N-nitrosocarbamate. To obtain B.3958, acid hydrolysis 
of (5; RX = HOCH 2CH20) was precluded, again by the sensitivity of 
the alkoxy group. After considerable experimentation, we were pleased 
to find that hydrazinolysis of phthalimides (5) at 45°C, in presence of an 
equivalent of sodium methoxide, gave the monocyclic amines (3) in 
acceptable yields (ea. 50%). Attempts to increase the yield led invariably 
to increasing formation of the bicyclic isomers (7). However, this direct 
hydrazinolysis has now yielded B.3958 (I ; RX = HOCH 2CH20 ) in 2 
steps from (5) (42 % overall compared to 10% earlier). 

Since the Ftorafur analogue (9) (mixed sulphoxide isomers) is con
siderably more active against P.388 leukaemia in mice than the corres
ponding sulphide (Holshouser et al., J. Med. Chem., 1985, 28, 242), it 
was of interest to prepare the sulphoxide (10) for comparison with the 
sulphide B.3839. This was best achieved by oxidising the hydrochloride 
of (3; RX = MeS) with sodium metaperiodate. Reaction of the resulting 
isomeric mixture of sulphoxide salts with the N-nitrosocarbamate gave 
the desired product (10), as a 3:1 mixture of isomers submitted for 
testing as 8.3920. 

(9) 

~('" 
CNU 

(10) ; B.3920 

CtOJ-v-07AJ 
OH 

(11); B.3970 

CNU-y';JFU 
OH 

(12) ; B.3971 

(FU 
ONBz: 

(13) 

The compound (11) (B.3970) is isomeric with B.3958 (1; RX = 
HOCH2CH20). In B.3970, the 5-FU is attached to the arm not carrying 
the CNU, giving the hydrolysis fragment CNU.CH2CH 20H (B.3958 gives 
CNU.CH2CHO). In addition, the OH group in B.3970 makes the OC-N 
bond linking the 5-FU moiety more reactive than in B.3958, where the 
comparably situated group is CNU. B.3970 has now been synthesised 
from the salt (13; X = OCH2CH2NH2.HC1), obtained by fusion of the 
chloride p-nitrobenzoate (13; X = Cl) with ethanolamine hydrochloride. 
The homologue (12) (B.3971) of B.3970 was prepared similarly. In it, the 
OC-N bond is even more reactive than in B.3970. 

The 5 compounds B.3839, B.3958, B.3920, B.3970 and B.3971 are now 
undergoing detailed evaluation by the EORTC. Dr. J. A. Double 
(Bradford) found that the sulphoxide B.3920 is even more effective than 
the sulphide B.3839 against colon adenocarcinoma MAC 13 in mice; 
both compounds have equal activity against the ascitic tumour MAC 15A, 
of the same order as MeCCNU (Semustine). The hydroxy compound 
B.3958 is inactive against the ascitic tumour but very highly active against 
MAC 13; the isomer B.3970 proved inactive against both tumours, while 
the homologous B.3971 showed an intermediate pattern of activity. The 
factors responsible for these variations are as yet unknown. 

Dr. Double is currently testing these drugs against a slower-growing 
tumour, MAC 26. The results will be of interest, particularly since a 
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very recent study (Drewinko and Yang, Cancer Treatment Repts., 1985, 
69, 1391) indicates that the currently poor performance of 5-FU against 
human colon carcinoma is partly due to insufficient drug levels. It was 
suggested that long-term infusion would be the only rational mode of 
delivery, but continuous treatment could also be achieved in principle by 
gradual release from a pro-drug. MAC 26 would be a better laboratory 
model for assessing the performance of the molecular combinations under 
study. It is significant that Dr. M. R. Berger (Heidelberg) has recently 
found that 8.3839 has good activity against a slowly growing tumour in 
rats. This is a methylnitrosourea-induced autochthonous mammary 
carcinoma, against which both 5-FU and BCNU (Carmustine) are 
ineffective. B.3958 also showed activity against this tumour. 

Dr. G. Atassi (Brussels) has found B.3839 active against colon 38 
carcinoma in mice (1 OO% tumour inhibition and 63% cures at 100 mg/kg). 
5-FU at 100 mg/kg produces 40% cures in this tumour, and SCNU is 
ineffective. This implies that the activity of B.3839 is due to release of 
5-FU. On the other hand the results obtained against a BCNU-resistant 
line of leukaemia L121 0 revealed a cross-resistance and an activity 
similar to that of MeCCNU (Semustine). 

The results of further comparative testing of these drugs in rodent 
tumours arc awaited with interest. 
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C. N. O'Callaghan, MSc., PhD. 

Antihypertensive Agents 

(a) Benzopyrano[3,4-c)pyridines 
Benzopyranopyridine derivatives represent compounds obtained by the 
insertion of nitrogen into the carbocyclic nucleus of tetrahydrocannabinol; 
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the potent biological activity of the latter is, of course, well-known. Ring 
systems containing nitrogen in all four possible positions have now been 
synthesised, but the structural assignment of these compounds is a 
rclativeiy complex problem. Accordingly, we have developed specific 
methods of synthesis for compounds of this type; in particular, a con
venient and useful synthetic route to benzopyrano[3,4-c]pyridin-5-ones has 
been established. Few of these compounds were known hitherto, because 
of the difficulty of obtaining them, although their potential importance, 
from a biological and pharmaceutical point of view, was recognised. Other 
results obtained have helped to clarify structural problems in this field. 

The fact that many of the reactions involve nucleophilic attack at the 
4- and 2-positions of substituted coumarins lends additional interest to 
this investigation. 

(b) Dihydropyridines 
In the last few years, the use of dihydropyridine calcium-antagonistic 
drugs such as nifedipine has been established in the treatment of angina 
and hypertension. These compounds are highly-active inhibitors of trans
membranal calcium flux. Anti-inflammatory properties have also been 
claimed for them, and very recent patents indicate that the corresponding 
pyridines, obtained by oxidation of the dihydropyridines, are useful as 
antihypoxics and anti-ischemics. 

We have synthesised a number of 1, 4-dihydropyridines, whose properties 
are being investigated. Many new intermediate compounds have also been 
isolated, and these are of considerable potential interest, both in the 
chemical and biological fields. It has proved possible to make use of these 
intermediates to produce new dihydropyridines containing chiral centres. 
New pyrimidine and amino-pyridine derivatives have also been isolated, 
and the factors governing the production of these are being examined. 

It has also proved possible to obtain a new series of dihydropyridines. 
A programme of synthetic studies has yielded a consistent and reliable 
method of preparation, and at present the properties of these compounds 
are being studied. 

PUBLICATION 
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J. F. O'Sullhan, MSc., PhD. 

Clofazimine Analogues 
Filariasis 
The programme of synthesis outlined for this project has proceeded as 
planned. To date seven compounds have been sent to Professor McCall 
at the University of Georgia. Assessment is carried out against Brugia 
pahangi, Dipetalonema viteae and the microfilaria of Dipetalonema viteae, 
in the jird. 
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Results for the first four have been received and they show that two of 
the derivatives display moderate activity versus microfilaria. 

Leprosy 
The synthesis of analogues of clofazimine, active against a clofazimine 
resistant organism, continues. Initially the compounds were tested against 
a Smegma 607, which Dr. Morrison at Johns Hopkins University had 
made resistant to clofazimine. Now, in association with our collaborators 
in New Delhi, it has been shown that the compounds retain activity against 
human leprosy bacilli maintained in macrophages, in culture (Lep. Rev. 
56, 99, 1985). 

A number of derivatives is being screened for absorbability prior to 
submitting them to the mouse foot-pad test. This test is carried out at 
the Center for Infectious Diseases in Atlanta, Georgia. 

The animal feeding studies have been arranged with the assistance of 
Dr. Richard O'Kennedy of NIHE Glasncvin. 

Amino acid and small peptide derivatives of the compound B3640 
have been synthesised as bioreversible forms of the parent. The absorption 
of these will also be estimated. 

B3640 

We have now received the mouse foot-pad test results from Atlanta, 
carried out on the seven compounds previously submitted (1984 Annual 
Report). Four of these have shown activity comparable to that of 
clofazimine when fed to mice at 0.01% in the diet. This marks a major 
step toward a successful conclusion of the project. 

It remains, however, to test the new drugs against a strain of M . leprae 
resistant to clofazimine. 

In vitro studies in association with Dr. Joan Byrne of these laboratories 
continue and are detailed in her report. 

Related Studies 
Imm.uno-modulatory properties of clofazimine 
Professor Anderson of the University of Pretoria has shown that 
clofazimine enhances prostaglandin Ez(PGE;J production by human 
polymorphonuclear leucocytes (PMJ'<'L) in vitro. Clofazimine also inhibits 
lymphocyte transformation. A collaborative study of the pharmacological 
mechanisms involved is under way. 
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Investigations intended include: The effect of analogues of clofazirnine 
on (a) PGE2 synthesis by PMNL, (b) intracellular killing of Staph. aureus 
by PMNL, and (c) intracellular killing of mycobacteria by macrophages. 

PUBLICATION 
MTTTAL, A., SESHADRI, P. S., CoNALTY, M. L., O'SULLIVAN, J. F. and 

N ATH, Indira. Rapid, radiometric in vitro assay for the evaluation 
of the anti-leprosy activity of clofazimine and its analogues. Lep. Rev. 
56, 99-108, 1985. 

D. Twomey, MSc., PhD., MRIA. 

Halogenated Phenazines 
The examination of the halogenated phenazine derivatives has been 
completed. In summary the findings were as follows: Iodination of 
aryliminophenazines e.g. (I) yielded exclusively a monoiodinated product 
which was shown by NMR examination to have structure (2). This 
product was also obtained by oxidation of the appropriate N-aryl-o
phenylenediamine with sodium iodate in the presence of acid. Iodination 
of clofazimine yielded an unstable product so that the possibility of using 
a 'labelled' iodo-derivative for biological studies does not appear to be 
feasible. 

Bromination of aryliminophenazines, employing bromine in chloroform 
solution, led to dibrominated products, one bromine atom substituting in 
the 4-position of the phenazine nucleus and the second one entering the 
para position of the arylirnino substituent. This has been a consistent 
feature of all these brominations - any substituent on the imino nitrogen 
atom, other than hydrogen, precludes substitution in the !-position of 
the nucleus due presumably to steric restrictions. However, if the imino 
nitrogen is incorporated into another heterocyclic ring e.g. in the 
imidazophenazine (3), bromination results in disubstitution i.e. in positions 
1 and 4. 

(1); R = H 
(2); R =I 

(5) 

(3) 

8:~:(:( 
(6); R = H 
(7); R = Br 
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Bromination of arylaminophenazines (4), i.e. B.283 type compounds, 
led to tetrabromo derivatives, two of the bromine atoms substituting in 
the 1- and 4- positions of the phenazine nucleus and the other two in the 
ortho and para positions of the arylamino substituent. Bromination of 
compounds (5) in which the imine group of (4) is replaced by an oxygen 
function also yielded tctrabromo derivatives having the same halogen 
substitution pattern. On the other hand bromination of aposafranone 
(6) yielded a mono-substitution product which was shown by NMR 
examination to have structure (7). Reaction of (7) with amines e.g. 
aniline, pyriOiidin and cyclohexylamine led to substitution in the 3-position 
of the phenaz.ine nucleus which is in accord with literature precedent and 
with our previous experience. 

Chlorination of these phenazines employing sulphuryl chloride as a 
chlorine source led to chlorinated products having the same substitution 
pattern as that described for the brominated compounds. 

PUBLICATION 
TwOMEY, D. Some novel halogenated phenazine derivatives. J. Heterocyclic 

Chem. (in press). 
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VIROLOGY STUDIES 

M. Aideen O'Sullivan, MSc., PhD. 

Department of Microbiology, Trinity College, Dublin. 

Analysis of Rubella Virus Pathogenicity 
in collaboration with Dr. G. Atkins, Miss Annette Hearne and Miss 
Deirdre Fahy. 

We have established an animal model system to study the teratogenic 
effects of in utero viral infection using developing mouse embryos in vitro 
and in vivo, and the mouse-specific virus Semliki Forest Virus (SFV) as well 
as Rubella Virus (RV). In this system RV does not damage the embryo 
but can multiply to a limited extent in zona-free blastocysts infected in 
vitro. RV multiplication is confined to trophoblastic cells, no virus is 
found in inner cell mass cells. To complete this study we are attempting 
to reimplant infected embryos into surrogate mothers. 

SFV strain A7 is lethal for the mouse embryo in vivo and in vitro once 
the zona has been removed. We have isolated temperature sensitive 
mutants of this strain, two of which are interesting. Both mutants are 
lethal for the developing embryo in vitro. However, under our infection 
conditions in vivo, mutant ts14 grows in placental but not in foetal tissue, 
does not damage the offspring and induces post-natal immunity. We 
conclude that slow gro\\'th in the placenta induces immunity which 
prevents infection of the foetus. The alternative explanation is that foetal 
tissue is less susceptable to infection than embryonic. Mutant ts22 causes 
teratogenic effects rather than abortions. 

Since RV can also cause panencephalitis we are examining CNS cell
type susceptibility using rat primary CNS cell cultures. Viral multiplication 
is observed in mixed glial cells but not in neurons. 

Molecular Analysis of Dengue Virus 
in collaboration with Dr. G. Atkins, Dr. H. Killen and Miss A. McGinn. 

Dengue virus grows in human monocytes and macrophages, infection is 
enhanced by prior infection with heterologous serotype and such infection 
can lead to Dengue Haemorrhagic Fever/Dengue Shock Syndrome. 
In vitro monocyte infection is enhanced by low levels of heterologous 
antiserum. This effect appears to be due to increased numbers of infected 
monocytes because of viral uptake via Fe receptors as well as viral 
receptors. We have initiated a project on dengue virus by obtaining two 
strains of Den-1 which differ in their ability to grow in human monocytes. 
Our objective is to relate the difference in pathogenicity to molecular 
structure of the virus, both by cloning the viral genome and by comparing 
structural and non-structural viral proteins of the two strains. 

We have established conditions for growth, assay and purification of the 
virus as well as for large-scale growth, genomic RNA extraction and 
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radioactive labelling of viral proteins. We are currently improving con
ditions for efficient denaturation of secondary structure at the 3'0H end 
of genomic RNA, prior to polyadenylation and reverse transcription 
to cDNA. 

PUBLICATIONS 
GATES, M. C., SHEAHAN, B. J., O'SULLIVAN, M. A. and ATKJ::-<S, G. J. 

The pathogenicity of the A7, M9 and LlO strains of Semliki Forest 
virus for weanling mice and primary mouse brain cell cultures. 
J. Gen. Virol. 66, 2365-2373, 1985. 

HEARNE, A . M., O'SULLIVAN, M. A. and ATKIKS, G. J. Infection of 
cultured early mouse embryos with SemJiki Forest and Rubella 
viruses. J. Gen. Virol. (in press). 
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STUDENT GRANT REPORTS 

Ke'in Vincent Blake 

Biochemistry Department, University College, Dublin. 

Director: Professor Michael G. Harrington. 

Comparison of Inhibitory Action of Acetyl Salicylic Acid and Salicylic Acid 
on Platelet Aggregation. 

Platelet aggregation and release reactions are mediated by Thromboxane 
A 2 - a metabolite of arachidonic acid (Hamberg et al., 1975, Proc. Natl. 
Acad. Se., U.S.A. 72, 2994-2998). Aspirin, i.e. acetyl salicylic acid (ASA) 
inhibits platelet aggregation by a mechanism believed to involve acetyl
ation of the enzyme cyclo-oxygenase which is the first step in the formation 
of Thromboxane A2 (Smith and Willis, Nature New Bioi., 231, 235-237, 
1971). Salicylic acid (SA) is also reported (O'Brien (1968) Lancet 13, 
779-783) to inhibit platelet aggregation but clearly by a mechanism other 
than acetylation. Kinetics of inhibition of platelet aggregation by these 
two agents were examined to elucidate the relations, if any, between 
their antiaggregatory actions. Platelet-rich-plasma (PRP) was isolated 
from rat blood. Aggregation induced by adenosine diphosphate (ADP) 
was determined using the Chrono-Log Aggrometer, Model 440. 

Platelet aggregation was dose-dependent with maximum at 75 x I0-6 

M ADP (1 5 experiments). At this level of ADP aggregation of rat platelets 
was completely inhibited by 1 x I0-2M ASA (6 experiments) ; aggregation 
ofrat platelet was completely inhibited by 7.5 x 10 - a SA (6 experiments). 
Salicylic acid therefore appears to have a marginally stronger inhibitory 
effect on platelet aggregation. 

Noel Boyle 

Department of Biochemistry TCD Medical School Dublin. 

Director: Professor J. M. Scott. 

Degradation of Folate in Stored Blood. 

Severe thrombocytopenia has been reported in post operative patients 
with significant haemorrhage who had received adequate transfusion 
therapy. Acute folic acid deficiency has been postulated as a pos~ible 
mechanism (1). The aim of this project was to estimate the rate of degrada
tion of serum folate in blood stored under standard pre-transfusion 
conditions. 

Radiolabelled 5-methyltetrahydrofolic acid (14C-5CH3-THF) was added 
to fresh anticoagulated blood which was then stored at 4°C. The stored 
blood was then sampled immediately into an antioxidant to prevent any 
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further degradation of the 5CH 3- THF by the assay procedure. This 
process was repeated over subsequent days. The serum was assayed for 
the 14C5CH3-THF and its breakdown products using High Pressure 
Liquid Chromatography (HPLC). The eluate was collected by a fraction 
collector and counted in a scintillation counter. The HPLC system was 
calibrated with folate standards, and the reproducibility of the assay 
verified . Initial results indicate that an appreciable percentage of the 
radiolabelled folate in a blood sample stored for up to two weeks has 
degraded to other as yet unidentified species. The experiment is continuing 
to further determine the absolute percentages involved. 

Reference: 
1. Mant, M. et al., Critical Care Medicine 1, 297, 1979. 

Mary Carmel Burke 

Departments of Surgery and Anaesthesia, Mater Misericordiae Hospital, 
Dublin. 

Director: David McAvinchey, FRCS!. (Surgical Lecturer). 

An Evaluation of Pre-Operative Assessment. 

Pre-operative assessment is based on the presence of specific risk factors. 
The American Society of Anaesthesiologists (A.S.A.) introduced a five 
point classification based on patients' general condition(Anaesthesiology 
24, 111, 1963). 

145 adult patients undergoing major elective general surgery were 
assessed for cardiac, renal, pulmonary and nutritional risk factors and 
assigned an A.S.A. category. All complications were recorded. Nine 
patients died post-operatively. Mortality was closely related to age, 16% 
in patients over 70 years and 3% in those less than 70 (p < 0.01). 

There was a linear relationship between A.S.A. category and com
plications; no deaths in A.S.A. l category and 12% mortality in A.S.A. 
IV. All patients who died had risk factors involving the primary system 
responsible for mortality. Post operative complications occurred in 77% 
of the patients in A.S.A. IV category. 

Accurate pre-opcrative assessment is valuable in predicting the likeli
hood of post-operative morbidity and mortality. The A.S.A. classification 
is reliable but requires sophistication in order to improve pre-operative 
assignment if this system is to be used for surgical audit. 

Robert Chan 

Department of Pharmacology and Therapeutics, St. James's Hospital, 
Dublin. 

Director: Professor John Fecly. 

Evaluation of a Hospital Formulary. 

An agreed recommended list of 330 drugs, chosen from the 2,500 drugs 
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in common usage, was circulated to each prescriber in St. James's Hospital. 
Recommended antibiotic schedules, dosage guidelines, and notes on 
therapeutic drug monitoring, intravenous additives and drug interactions 
were included. 

While the evaluation of prescribing habits and possible economic 
consequences is ongoing preliminary trends are discernible. Prescribing 
by approved (generic) names is higher in medical than in surgical units. 
One month following introduction there was an approximately 15% 
increase in the use of approved names. Five percent of prescriptions were 
for drugs not in the Formulary and these were com.mor>Jy for compound 
analgesics and combined antibiotics preparations. Feedback of information 
on the use of (an expensive) third generation cephalosporin was associated 
with a 25% reduction in its usage. Long term evaluation is necessary to 
determine if early trends become established practice. 

Pauline M. Clerkin 

Mater Misericordiae Hospital, Dublin. 

Director : Professor Sean Blake. 

The Incidence of Infective Endocarditis in Intravenous Drug Abusers, 
Dublin 1980- 85. 

The total number of intravenous drug abusers who attended the eight 
larg~st Dublin hospitals* in the years 1980 to 1985 inclusive are not 
known precisely but arc not less than 3,000. During the same period 
eight of these attended these same hospitals with infective endocarditis. 
This gives a prevalence of less than 3 per 1,000. This is a surprisingly low 
rate and much lower than that reported in other western countries. The 
explanation is not clear. There may be a degree of underdiagnosis, but 
this can scarcely be a major factor in a disease that is ultimately fatal 
without special treatment. Clearly the duration of drug abuse will deter
mine the frequency of endocarditis and this may be shorter in Ireland 
than in many other countries. If this is the explanation then the prevalence 
of endocarditis is likely to increase with time. As of now it is clearly not 
a major problem. 

*The Mater, Jervis Street, Elm Park, St. Laurence's, St. Jamcs's, James 
Connolly, Dr. Steeven's and the Meath. 

Genevieve A. Comiskey 

Endocrine Unit, Mater Hospital, Dublin. 

Director : Professor D. Powell. 

Computer Analysis of Thyroid Dysfunction. 

One hundred patients, sixty-three hyperthyroid and thirty-seven hypo
thyroid were reviewed. Thirty-five of these I interviewed personally and 
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the remaining data was extracted from medical records. Clinical features 
of the disease, laboratory results, treatment and outcome were recorded 
in a formalised protocol, and this data was entered into the laboratory 
computer for analysis and correlation. 

Results showed "L.~at the incidence of signs and symptoms in this series 
of patients correlated well with those found in similar studies and this 
was also true for the treatment and outcome. In view of the relatively 
small numbers of patients involved, correlations between symptoms and 
signs did not yield significant results. There was, however, a positive 
correlation between the levels of thyroid hormone and the incidence (and 
degree) of the symptoms and signs. 

The use of the computer in this research project proved very helpful 
and by providing an open system into which many more patients with 
thyroid dysfunction can be entered in the future, we could expect to 
achieve significant results from a wider range of analytical procedures. 

Denis P. Coughlan 

Department of Anatomy, University College, Cork. 

Director: Victor Robin O'Sullivan. 

Differences between the Regions of Translucent and Opaque Dentine in the 
Roots of Lower Premolar Teeth. 

This study examined dentinal tubule calibre and packing density in the 
apical third of 50 human premolar roots. Transverse ground sections cut 
at this level generally revealed elliptical root and root canal profiles with 
a butterfly-shaped distribution of opacity in the dentine affecting the 
buccal and lingual sides of the root, with translucent areas in between 
on the mesial and distal sides. Scanning electron micrographs of trans
versely fractured dentinal tubules from the peripheral and pulpal regions 
of the dentine adjacent to the level of ground section showed that dentinal 
tubules were of larger calibre and more numerous in opaque areas than 
in translucent areas. These hitherto-unsuspected regional differences can 
be interpreted as differences in the maturation rate of dentine, and they 
suggest that in such teeth the buocal and lingual regions near the root 
canal will be more likely to harbour bacteria in pulp infections. 

Ronald Cuffe 

Department of Biochemistry, Royal College of Surgeons in Ireland, 
Dublin. 

Director: Dr. P. B. Collins. 

Xanthine Dehydrogenase (XD) and Xanthine Oxidase (OX) Activities in 
Rat Intestine. 

The biochemical mechanisms of ischaemic damage to tissues has become 
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a topic of considerable interest. Reactive forms of molecular oxygen 
(02), particularly the superoxide anion (02) are implicated in the de
generative process. An enzyme, xanthine oxidase (XO) has been suggested 
as a possible source of 02 and may arise, through a proteolytic process, 
from an NAD +-dependent xanthine dehydrogenase (XD), a widely 
occurring purine catabolising enzyme. 

Quantitative assays were performed on rat intestinal homogenates for 
XO (- NAD+) and XD ( +NAD+) activities in the presence and absence 
of phenylmethylsulphonyl flouride (PMSF), a potent inhibitor of proteo
lysis. Qualitative analysis of XO/XD ratios in cells, with and without 
PMSF, were also carried out using polyacrylamide gel electrophoresis 
(PAGE) followed by histochemical staining for XO/XD activity. This 
technique indicated a rapid conversion of the XD form to the low 
molecular weight XO form, a process only partly arrested by PMSF 
addition due, most likely, to the inevitable delay between sacrifice of the 
animals and exposure to PMSF in the homogenising buffer. The pre
valence of the XO form was confirmed by quantitative measurement of 
uric acid production and by Oi radical generation. These results indicate 
that an in vitro intestinal cell culture system might be more suited to the 
further study of this topic. 

bn Davidson 

Department of Experimental Medicine, University College, Galway. 

Director: Professor S. M. Lavelle. 

Numeric Descriptions of Low Back Pain Syndrome. 

The project undertaken was the computer recording of pharmacological 
experimentation. Apparatus for registering heart rate, temperature, 
isotope tracers, urinary output and amount of drug injected was interfaced 
to a PET microcomputer and was being calibrated when a short-circuit 
occurred which damaged the interface. A replacement could not be 
obtained before the end of the support period. 

Accordingly, the balance of the time was put into consolidating the 
work of M. Lowery in the preceding year of documenting by proforma 
the incidence of symptoms and signs in patients presenting with low 
back pain to Merlin Park Orthopaedic Unit. Some twelve patients were 
followed up from the previous year and diagnoses obtained. A further 
thirty cases were entered, bringing the total database to over 200 cases. 
The proportion of cases with non-specific pain is still about 20%. Efforts 
continue to correlate diagnosis and treatment with the numeric incidence 
of symptoms and signs in each syndrome. 

The finding from databases of other disease presentations that patients 
sho\\'ing a typical picture on numeric diagnosis may not need further 
confirmation of the disease would be very useful if found also in low 
back pain. 
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Neil Dolan 

Department of Biochemistry, University College, Dublin. 

Director: Professor D. J. Hingerty. 

Biochemical Markers of Exposure to Tobacco Smoke. 

Of many substances used to monitor exposure to tobacco smoke con
stitituents; cotinine (a nicotine metabolite) is most specific. 

A recently published method (H. Peach et al., Thorax 40, 351, 1985) for 
determining urinary "cotinine" (including other nicotine metabolites) 
gave excellent discrimination between smokers and non-smokers, either 
as a qualitative or quantitative test. The procedure was found unsuitable 
for serum or saliva testing. 

Serum thiocyanate (derived from cyanide) also gave good discrimination 
between the smokers and non-smokers. Poor correlation between serum 
thiocyanate and urinary "cotinine" in smokers probably related to 
differences in absorption and disposal rates of the cyanide and nicotine 
as well as to non-tobacco sources of cyanide (food, environment). 

Individual variations (conscious or unconscious) in smoking behaviour 
and "extraction efficiency" (e.g. inhalation patterns, puff frequency/ 
volume, butt length) result in poor correlation between levels of thiocyanate 
or cotinine and the number of cigarettes smoked. 

Roger Feakins 

The Adelaide Hospital, Dublin. 

Director: Dr. G. H. Tomkin. 

Purification of Catecho/-0-Methyl Transferase (COMT) from Rat Liver 
Homogenate. 

Mr. Feakins carried out a project on the purification of Catechol-0-Methyl 
Transferase (COMT) from rat liver homogenate as a step in the estimation 
of catecholamines. Assessment of enzyme was satisfactory, and measure
ments of catecholamines (noradrenaline and adrenaline) are now running 
very satisfactorily in our laboratory. 

During the second part of the project, a study on the effects of 
catecholamines in control animals, diabetic animals well-controlled with 
insulin and diabetic animals poorly-controlled with insulin was carried 
out in order to examine the effects of diabetes on blood lipids. 

Experience was gained in the management of research animals and 
some of the results of this study which is nearing completion were assessed. 
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John :YI. GreaUy 

Department of Pathology, Regional Hospital, Galway. 

Director: Professor J. F. Greally. 

Immunoglobulin A Subclass Identification. 

The purpose of this study was to biochemically differentiate the two 
subclasses, IgA 1 and IgA 2. Streptococcus Sanguis, an organism found in 
dental plaques, is one of several bacterial types that produces an extra
cellular enzyme which cleaves human IgA 1 but not IgA 2. This organism 
was grown in liquid culture, the supernatant was ammonium sulphate 
precipitated, dialysed and concentrated and extracellular protein was 
collected. On high performance liquid chromatography (HPLC) the protein 
solution was shown to consist of one heterogenous peak. IgA cleavage 
was demonstrated for the solution on a myeloma serum on immuno
electrophoresis using anti-alpha chain antiserum and observing double 
instead of single crescentic immunoprecipitate. The optimum lgA mass 
to enzyme solution volume ratio was determined, and sera were screened 
for cleavage or non-cleavage. A serum producing equivocal results using 
anti-subclass antiserum or monoclonal antibody in precipitin assays was 
demonstrated to have cleavage allowing its identification as IgA 1. Thus a 
simple and effective test for IgA myeloma subclass identification was 
produced. Unfortunately, no source oflgA 2 was available, so biochemical 
differentiation was impossible. However, the IgA protease is available in 
sufficient quantity to cleave IgA 1 into Fab and Fe components for puri
fication and allow a strategy for development of subclass-specific mono
clonal antibodies. 

Eugene Healy 

Department of Pathology, Trinity College and St. James's Hospital, 
Dublin. 

Director: Dr. A. B. West. 

Identification of Bacterial Pathogens in Routinely Processed Intestinal 
Biopsies by Immunohistochemical Methods. 

This project was concerned with the development of an immunoperoxidase 
staining technique with high specificity for Yersinia enterocolitica sero
type 0 :9. 

Using primary rabbit antiserum provided by the Yersinia Reference 
Laboratory in Leicester and the peroxidase-anti-peroxidase method, an 
immunoperoxidase technique which stained formalin-fixed smears of 
Y. enterocolitica 0 :9 was developed. Application of the technique to 
sections of formalin fixed, paraffin embedded clotted suspensions of this 
bacterium in plasma proved it to be sensitive. 
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The technique was tested against 18 control ba<..-teria from human 
intestine (including common inhabitants and major pathogens) and found 
to be of low specificity. Subsequently the primary antiserum was purified 
by selective absorption, resulting in a procedure that was both sensitive 
and specific. 

Preliminary attempts to stain Y. enterocolitica 0:9 in available experi
mentally infected mouse tissue, and in sections from a patient with culture 
proven 0 :9 colitis, were unsuccessful. However, this component could 
not be completed in the time available. 

Eugene C. Kennedy 

Department of Anatomy, Trinity College, Dublin. 

Director: Professor Moira O'Brien. 

Changes in Common Carotid Blood Flow in response to Maximal Exercise 
Testing. 

Traditionally, it is accepted that cerebral perfusion is maintained constant 
in response to exercise. However, a review of the literature indicates that 
under conditions of maximal exercise, this may not be so. To investigate 
the blood flow changes in one extracerebral setting, namely the common 
carotid, in response to exercise, we used continuous wave Doppler 
ultrasonography. Twenty-five subjects were studied using this non
invasive technique. Pre and post maximal exercise measurements of blood 
flow were determined with the subjects in both the supine and erect 
posture. It was found that common carotid mean volume flow was 
reduced by 10% on average in the supine position following maximal 
exercise, and by 17% on average in the erect position following maximal 
exercise. Tn addition, five subjects exhibited retrograde common carotid 
blood flow patterns in the erect position in response to maximal exercise. 
These findings may be related to blood vessel responses to decreased 
arterial C02 content consequent to the hyperventilation associated with 
maximal exercise, as suggested in the literature. Further investigations 
on these phenomena is being presently carried out in the Trinity College 
Human Performance Laboratory. 

Margaret Kennedy 

Mater Misericordiae Hospital, Dublin. 

Director: Dr. P. Dervan. 

Usefulness of Leu MI staining in the Diagnosis of Hodgkin 's Disease. 

The histological diagnosis of Hodgkin's disease is occasionally difficult, 
and can be confused with benign reactive hyperplasia, metastatic carcinoma 
or other forms of malignant lymphoma. If a staining technique were 
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available which would reliably distinguish Reed Sternberg cells from other 
cells, such a technique would be of immense diagnostic value to the 
pathologist. The usefulness of immunohistochemical staining of tissues 
with the monoclonal antibody to Leu Ml was evaluated using the avidin 
biotin immunoperoxidase technique. Positive staining was obtained in 
17 of 20 cases of Hodgkin's disease: 1 of 20 cases of non-Hodgldn's 
lymphoma, 0 of 20 cases of benign reactive hyperplasia and 7 of 20 cases 
of metastatic carcinoma. The pattern of cellular staining in Reed Sternberg 
cells was usually readily differentiated from the pattern of staining in 
other diseases. However, in 2 cases of non-Hodgkin's lymphoma, the 
appearance was similar. 

Although Leu MI staining is potentially useful in the diagnosis of 
Hodgkin's disease, the staining reaction is neither entirely specific nor 
I 00% sensitive in the detection of Reed Sternberg cells. 

Roderick Ciaran Kilduff 

Mater H ospital, Dublin. 

Director: Dr. John Lennon. 

Exercise Testing f or Oesophageal Reflux. 

The effect of exercise on gastro-oesophageal acid reflux was studied using 
a bicycle ergometer in 13 normal and 22 symptomatic subjects. A pH 
probe was {laced 5 ems, proximal to the lower oesophageal sphincter to 
position o which has been dermined by manometry and a standard 
exercise routine was undertaken over a 15 m.inute period with progressively 
heavier load from 0 to 150 watts on the bicycle ergometer. A Synectics 
computerised pH monitor was used to assess pH. 

In the asymptomatic group the oesophageal pH fell below pH 4 in 8% 
for an average of 0.35 % of the monitored time. T n the symptomatic group 
the pH fell below 4 in 55 % with an average time below pH 4 of 15.75%. 
The technique will be refined by testing various volumes of instilled 
intragastric acid and fatty food formulations. 

Gregory Kinsella 

Department of Medicine, University College, Dublin, Mater Misericordiae 
Hospital, Dublin. 

Directors: Professor T. B. Coun.ihan and Dr. D . A. Cusack. 

An Analysis of Medical versus Surgical Treatment of Coronary Artery 
Disease. 

The aim of this study was to evaluate the results of Coronary Bypass 
Graft (CABG) versus conservative therapy of two hundred patients 
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diagnosed by arteriography to have more than fifty per cent stenosis of 
I , 2, 3 or left main stem vessels. 

The conclusions were : 
(1) CABG gave greater relief of symptoms of coronary artery disease 

in 3-vessel stenosis and in LMS disease. 
(2) CABG reduced the average number of subsequent hospital ad

missions. 
(3) CABG did not improve life expectancy. 

Fei Lin Lai 

Physiology Department, University College, Galway. 

Director: Professor D. J. O'Donovan. 

Metabolic Effects of Fasting in tlze Rat. 

Male Sprague-Dawley rats were starved for 5 days and the fluid intake 
was monitored. The fluid intake of the starved group was significantly 
lower than the control group. A third group, receiving food ad libitum 
and water intake restricted to that of t..1.e starved group, was then estab
lished. The three groups were placed in metabolism cages; body weights 
were recorded and faeces and urine were collected daily. 

The daily rates of urinary creatinine excretion in both starved and 
dehydrated groups decreased continuously throughout the experimental 
period. The glomerular filtration rate also decreased in both groups. 
There was a 60% and a 38 % decrease in liver weight in the starved and 
dehydrated rats respectively. The weights of the heart and kidneys de
creased slightly in both experimental groups. Dehydration and starvation 
resulted in a similar loss in body weight. Dehydration resulted in a 
significant lowering of the food intake. Faecal weight diminished in 
starved rats and water loss in the faeces of the dehydrated group was 
reduced. 

Terence A. Lyons 

Research Laboratory, TCD School, St. James's Hospital, Dublin. 

Director : Dr. D . S. O'Briain. 

An Immunohistochemical Study of Antidiuretic Hormone (Arginine Vaso
pressin) in Malignant Lung Tumours. 

The syndrome of inappropriate ADH secretion has been associated with 
malignant lung tumours (in particular small cell carcinoma) and is usually 
attributed to ectopic production of arginine vasopressin (AVP) by the 
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tumour. Proof of tumour AVP production, however, is incomplete and 
there is only a single case report demonstrating A VP within tumour cells 
immunohistochemically. 

Using antibodies to AVP and to its physiological carrier protein 
(neurophysin), we attempted localisation in 36 lung tumours by immuno
cytochemical techniques on formalin fixed paraffin embedded tissue. 
Human pituitary tissue removeci at autopsy served as a positive control. 
No AVP could be localised in 14 small cell carcinoma (3 with SIADH), 
9 squamous carcinomas, 5 adenocarcinomas, 3 bronchoalveolar car
cinomas. Of 5 broncrJal carcinoids, 2 (both with clinical SIADH) stained 
for A VP and one for neurophysin. The failure to demonstrate A VP 
suggests that SIADH in small cell carcinoma may be caused by a different 
mediator, possibly a variant molecular form of AVP. 

John Maher 

Department of Immunology, St. James's Hospital, Dublin. 

Director: Dr. Conleth Feighery. 

To examine the relationship between Alpha Gliadin, Alpha Gliadin Anti
bodies and HLA-DR Antigen in patients with Coeliac Disease. 

Aims: 
I. To determine if Alpha Gliadin binds preferentially to peripheral blood 

mononuclear cell (PBMC) membrane proteins in patients with Coeliac 
Disease (CD). 

2. To determine whether Alpha Gliadin and PBMC membrane proteins 
interact by examining the binding of Alpha Gliadin to these proteins. 

Methods: 
Cell membrane proteins were extracted by Triton-X 10.0, electrophoresed 
on SDS-PAGE gel, transferred to nitrocellulose and then probed with 
Alpha Gliadin followed by Alpha Gliadin positive or negative anti-sera. 

Results and Conclusions: 
The experimental approach was shown to work in that cell membrane 
proteins could be separated by this form of electrophoresis and then 
immuno-blotted to nitrocellulose. Multiple protein bands were seen in the 
experimental design with both control and patient cell membrane prepara
tions. However, an additional band was seen with the patient cell protein 
when compared with the control. This might be due to selective binding 
of Alpha Gliadin by Coeliac cells. This result was dependent on the use 
of AGA positive sera since the finding was absent when AGA negative 
sera was used. 

The experimental design used appeared capable of answering the 
hypotheses proposed in this study but the evidence to date is incomplete. 
Further ongoing experiments will allow a specific answer to be given. 
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Dalid Mitchell 

Department of Clinical Microbiology, St. James's Hospital, Dublin. 

Director: Dr. Mary T. Cafferkey. 

To Develop a Readily Applicable Method to Assess Clinical Isolates of 
Yersinia species for their Ability to Cause Human Disease. 

Sixteen clinical isolates of Yersinia enterocolitica and three of Yersinia 
fredericksenii were studied. Production of coagulase, lipase and lecithinase 
was found to be widespread. Growth on two selective media, magnesium 
oxalate agar and congo red agar was studied. Magnesium oxalate agar 
was found to be useful in differentiating strains. Congo red agar was not 
found to be useful. The isolates were initially screened for virulence
associated plasmids by the standard reported methods which were found 
to give poor results. A method of plasmid screening was developed that 
gave consistent results and was found also faster and easier to perform. 

This study showed that production of strains for coagulase, lipase and 
lecitb.inase was not useful in screening for disease-producing strains. 
Growth characteristics on magnesium oxalate agar, and use of the rapid 
plasmid-screening method allows differentiation of potentially virulent 
from avirulent strains. 

Eoghan Mooney 

Department of Pharmacology, University College, Dublin. 

Director: Dr. Michael P. Ryan. 

Investigation of Aminoglycoside Nephrotoxicity. 

Nephrotoxicity is a serious toxic effect of genta:nicin and cystic fibrosis 
patients requiring prolonged intravenous administration of gentamicin 
may be especially at risk from nephrotoxic effects of gentamicin. The 
aims of this study were: (i) to monitor urinary excretion of the lysosomal 
enzyme ~-N-Acetylglucosaminidase (~ NAG) in cystic fibrosis patients 
hospitalised for respiratory infections requiring i.v. gentamicin therapy 
and (ii) to relate any alterations in ~ NAG excretion with: 
(a) urinary excretion of gentamicin, 
(b) trough and peak plasma levels of gentamicin 
(c) other indices of nephrotoxicity including plasma creatinine and blood 

urea nitrogen. 
Urinary excretion of ~ NAG greatly increased in 3 C.F. patients 

following commencement of i.v. gentamicin therapy. Peak excretions of 
~NAG tended to occur on day 10 and appeared to be dissociated from 
peak gentamicin excretion which tended to occur later than peak NAG 
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excretion. Grossly elevated levels of ~ NAG excretion were detected even 
though plasma creatinine and blood urea nitrogen remained well within 
the normal range. Trough levels of gentamicin were always well within 
the acceptable limits indicating adequate renal drug clearance. Elevated 
excretion of ~ NAG and significant concentrations of gentamicin were 
detected in the urine of a C.F. patient being maintained on nebulized 
gentamicin indicating some systemic absorption and p ossible nephrotoxic 
action of nebulized gentamicin. The results suggest that urinary excretion 
of ~ 1 AG may be a useful indicator of early nephrotoxicity and probably 
reflects lysosomal labilization subsequent to accumulation of gentamicin 
in the lysosomes. 

Helena :vloore 

Department of Medicine, Regional Hospital, Galway. 

Director : Dr. Fiona M. Stevens. 

The Prevalence of Lactase Deficiency in Gastrointestinal Disease. 

Using a GMI breath hydrogen detector, which gives an immediate digital 
display of concentration of H2 in ppm in exhaled air, patients with 
gastrointestinal disease together with local and ethnic controls were 
tested for lactose intolerance. End expiratory exhaled gas samples were 
studied before and after the administration of 50g load oflactose in 300 ml 
of water to the fasting individual. Breath samples were collected every 
15 minutes for the next three hours. Although the literature suggests that 
a rise of > 10 ppm from fasting level, or double baseline is considered 
indicative of lactose intolerance, in this series every individual would thus 
have been lactose intolerant. We thus considered that a rise of 40 ppm 
indicative of lactose intolerance, this rise occurring within 90 minutes 
(estimated small bowel transit time). When lactase levels became available, 
a more detailed analysis will be made. 

Ethnic Control 
Local Control 
Bacterial Overgrowth 
Post Gastrectomy 
Blind Loop 
Diverticulosis 
Malabsorption 
Inflammatory Bowel 
Irritable Bowel 
Peptic Ulcer Disease 

Number 
5 
3 
4 

2 

1 

2 
1 
5 
4 
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Joseph McKeever 

Department of Preventive Cardiology, St. Vincent's Hospital, Dublin. 

Director: Professor Risteard Mulcahy. 

I. Cardiac Pain S tudy. 2. Follow-up of Patients in St. Vincent's Hospital 
Heart Study. 

This work began on the 29th July and finished on the 2(Y-t..h September 1985. 
l . A cardiac pain study was organised. Admission cards were read and 

ECG recordings examined of every patient complaining of chest pain 
who was admitted to the Casualty Department of the Hospital. 

2. Papers on various aspects of coronary heart disease were prepared. 
The literature on a number of subjects, including coronary heart 
disease in women and in the elderly was reviewed. 

3. Besides these two tasks, a follow up of some of the patients in the 
St. Vincent's Hospital Heart Study was done, particularly those 
patients who had failed to return for routine check-ups. Their homes 
were visited to ascertain their recent history, their electrocardiograms, 
blood pressure and cholesterol levels, and to complete a prepared 
questionnaire. 

Gerard O'Dowd 

Department of Clinical Medicine, TCD Medical School, St. James's 
Hospital, Dublin . 

Director: Professor D. G . Weir. 

Pteridines as isoxanthopterin and Xanthopterin in Human Urine. 

The aim of this project was to analyse the urine of cancer sufferers for 
pteridines, folate breakdown products, and to extract and purify these 
compounds with a view to a quantitative assessment of their possible role 
as markers of a malignant p rocess. 

After ethical approval by the appropriate committee, 35 f.!Ci of 14C-folic 
acid was administered to a 45 year old male with a frontal lobe glioma and 
sequential 24 hour urine collections obtained over an 18 day period. 

Attempts to purify the urine were made using: 
(a) Methanol precipitation; 
(b) Simple freezing; 
(c) Colu:mn extraction, separately, or in some combination. 

A system was eventually devised involving Dowex AG 50 X-8 cation 
exchange resin columns from which the pteridines in question, namely 
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xanthopterin, isoxanthopterin, pterin, biopterin, ncopterin, and carboxyp
terin, were eluted before being concentrated by lyophilisation. This process 
was followed by reconstitution in methanol and development by Thin 
Layer Chron:atography on silica and cellulose gels with several solvent 
systems using the co-chromatography technique. Optimum results were 
obtained using NH4CI and K H 2P04 solvents on c~llulose gel (0.5 mm). 

Analysis of gel scraping using High Pressure Liquid Chromatography 
and Gamma counter radioactivity assessment produced equivocal results 
leading us to suggest that further study is required along similar experi
mental lines using a larger timescale and with increased initial levels of 
radioactivity where ethically permissible. 

Miriam Ryan 

Microbiology Department, Mater Hospital, Dublin. 

Director: Dr. R. Hone. 

Cryptosporidial Diarrhoea; Incidence, Diagnostic Evaluation and Epidemi
ology. 

The following study was undertaken to assess the incidence of crypto
sporidia infection in our hospital populations. Faecal samples were 
examined by a modified Ziehl-Neelson stain and by the auramine 
fluorescent technique. A concentration technique employing the sucrose 
phenol floatation meL"'lod was applied to a number of samples in order 
to assess any increase in sensitivity of detection of the parasite. 

Two hundred and ninety eight faecal samples from one hundred and 
eighty eight patients (98 adults, 90 children) were exanlined. 

Cryptosporidium was detected in the faeces of one adult and one child, 
an incidence of 1 %- Use of a concentration technique did not increase the 
detection rate. 

In this study Cryptosporidium was found to be a significant pathogen. 
Our findings would suggest that it should be sought in immunocom
promised patients and in children who have significant diarrhoea. 

Marwan Salloum 

Royal College of Surgeons in Ireland, Dublin. 

Directors: Professor D. Bouchier-Hayes and Mr. T. F. Gorey. 

Surface Fluorescence in Peripheral Vascular Disease. 

In this study fiuor:escein was used to assess the level and quality of skin 
vascularity in peripheral vascular disease. 

To date 20 patients have been studied and the project is ongoing. All 
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the patients had femoro-popliteal occlusive disease and presented either 
with ischaemic ulcers or intermittent claudication. Each patient was then 
clinically assessed before fluorescence study. 

The assessment included a full cardiovascular system examination with 
grading of all peripheral pulses, doppler pressure measurements and 
recording of angiograms in a diagramatic form indicating level of 
occlusion. 

A 20% fluorescein dye was then injected into the femoral artery of 
the diseased limb and within a minute the dye was distributed throughout 
the vessels and the limb was then viewed in a dark room. Viable areas of 
skin appeared as "blue-green glows" and non-viable areas were just dark 
non-fluorescent. The type of fluorescence seen was essentially of three 
grades: no fluorescence, patchy fluorescence or full fluorescence. Patchy 
fluorescence indicates a compromised blood supply to that area of skin. 

Next the level of vascularity along the limb was assessed by: 
I. Making scratches along the length of the limb with the tip of a needle or 
2. by r~ising blebs at intervals by injection of 1 c. c. volumes of histamine. 

In dther case the scratches or blebs fluoresced in viable areas. All 
fluorescence was recorded on diagrams of limbs for each patient, a scoring 
system for the fluorescence was devised and results are presently being 
compared with other modalities such as doppler pressures, angiogram.s 
and clinical assessment. The project is ongoing and I hope to take photo
graphs of the actual fluorescence of the limb. 

Richard Sal\'-yer 

Department of Clinical Pharmacology, Royal College of Surgeons in 
Ireland, Dublin. 

Director: Dr. J. R. Docherty. 

Barorejlex Function i."l the Spontaneously Hypertensive Rat (SHR). 

The SHR is a genetically hypertensive rat used as a model for human 
hypertension. In this study we examined, in anaesthetised rats, baroreflex 
responsiveness as compared with normotensive wistar rats (NWR). There 
was no significant difference between SHR and NWR in the baroref!ex 
bradycardia produced by the pressor agent phenylephrine. The bradycardia 
to phenylephrine could be blocked by atropine, and so is largely vagal 
in origin. However, the baroreflex tachycardia produced by the depressor 
agent sodium nitroprusside was significantly reduced in SHR as compared 
to NWR. The tachycardia to nitroprusside could be abolished by 
propranolol but not by atropine, and so is largely beta-adrenoceptor 
mediated. The tachycardia to isoprenaline was not altered in anaesthetised 
SHR. Hence, in SHR the sympathetic component of the baroreflex is 
reduced, and this does not appear to be due to a decreased ability of the 
heart to respond to beta-adrenoceptor stimulation. 
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PUBLICATIONS FROM SUMMER STUDENT GRANTS 

DAVIES, M. G. (1983 Summer Student) with CHAMBERS, P. L. and ROWAN, 
M. J. The effects of methylglyoxal on central synaptic transmission 
in the isolated nerve cord of the cockroach. Arch. Taxico] .• Suppl. 8, 
337-341, 1985. 

DAVTES, M. G. (1983 Summer Student) with CHA.\fBERS, P. L. and RowAN, 
M. J. Stimulation of central synaptic transmission in the cockroach 
by methylglyoxal. Jr. J. Med. Sci. Vol. 154, No. 8, 329, 1985. 

GRA~, J. A. (1983 Summer Student) with GAFFNEY, E. F. and Farrell, 
M. A. Intracranial and spinal tumours in a homogeneous population 
from 1969-1983. Jr. Med. J. Vol. 78, No. 4, 1985. 

SAWYER, R. (1984 Summer Student) with DOCHERTY, J. R. Involvement 
of vascular alpha2-adrenoceptors in blood pressure control in the 
anaesthetised spontaneously hypertensive rat. Br. J. Pharmacal. 84, 
145p, 1985. 

SAWYER, R . (1984 Summer Student) with DOCHERTY, J. R. and WARNOCK, 
P. Role of vascular alpha2-adrenoceptors as targets for circulating 
catccholamines in the maintenance of blood pressure in anaesthetised 
spontaneously hypertensive rats. J. Cardiovasc. Pharmacal. 1, 809-
81 2, 1985. 
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FINANCES 

The research funds made available to the Council during 1985 were 
as · follows: 

THE MINISTER FOR HEALTH 
For General Research .. 

IRISH TOBACCO MA:-ruFACTURBRS' ADVISORY 
COMMliTEE 

For Cancer Research in St. Luke's Hospital, Dublin 
under the direction of Dr. W. A. Boggust 

GLAXO GROUP REsEARCH LTD. 
For Antiviral Research in MRC Laboratories under 
the direction of Dr. R. S. McElhinney 

DONATIONS 

MISCELLANEOUS 

£ 
1,233,000 

20,000 

3,117 

2,418 

19,340 

£1,277,875 

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

FROM THE MI'l\'lSTER'S ANNUAL GRANT 
Fellowships 
Student Scholarships .. 
Summer Student Research Grants 
Science Degree Scholarships 
Grants in Aid - Assistance 
Grants in Aid - Expenses 
MRC Laboratories 
Research Units .. 

FROM SPECIAL GRANTS Ar·m MISCELLA:r-.r.ous 
Cancer Research under Dr. Boggust 
Antiviral Research under Dr. McElhinney 

ADMINISTRATION (7.9% of total) 
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£ 
100,547 
164,665 
I 1,770 
2,640 

135,020 
191 ,065 
304,975 
359,875 

£ 

1,270,557 

12,521 
1,617 

110,258 

£1,394,953 
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