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FOREWORD 

As in previous years and as is the practice in other countries, the 
Council has supported medical research using three different funding 
mechanisms; grants to individual investigators for single projects, support 
for research units to undertake programmes of research, support for 
the Medical Research Council's own laboratory located in Trinity 
College, Dublin. 

A total of 55 new applications were received for project grants in the 
year under review. Of these 13 were not recommended for funding for 
a variety of reasons such as lack of facilities, faulty design etc. The 
remaining 42 were highly recommended and, of these, 27 were funded 
but 15 were not funded. The latter, though highly recommended were 
not granted due to insufficient funds being available. Furthermore, in 
the majority of cases where funding was granted, the sums granted were 
substantially less than requested. 

T he scheme for supporting research units is now well under way with 
three of the units in the third year while one, that on brucellosis, has 
finished. The Alcohol Research Unit has a broad remit, varying from basic 
laboratory investigations to studying mental health problems associated 
with alcohol addiction. The Coel iac Disease Research Unit a lso continues 
its studies of a disease which is known to have a particularly high 
prevalence in this country. The problem of high blood pressure, surely 
a major cause of medical concern in developed countries, is being 
investigated both at a laboratory and clinical level by the Hypertension 
Research Unit. 

rt was possible to start funding a programme of research on Lung 
Fibrosis under the direction of Professor M. Fitzgerald in St. Vincent's 
Hospital to replace the Brucellosis Unit. fn addition, support was made 
available for a unit on Hospital fn fection u nder the direction of Professors 
Arbuthnotl and Keane. Additional programmes approved but not funded 
were for Drugs in the Elderly and Peri natal Mortality and Morbidity. 

The personnel of the Medical Research Council Laboratories continue 
their studies into the development of a drug which could be used in 
combatting cancer. They are also maintaining an active role in the 
development of new anti-leprosy drugs, an area where they have a lready 
gained international recognition with the synthesis of clofazirnine some 
years ago. 

The Council's ability to meet its fi nancial commitments in these areas 
has disimproved over the year under review. This problem, coupled with 
our historically low tu nding base, has put great constraints upon a ll of 
our investigators. In practical terms, this has resul ted in the Council 
being unable to fu nd 36 % of projects that were highly recommended 
after peer review. Furthermore, two approved units could not be funded. 
Clearly, much important research is left undone and, when funding is 
reduced, investigators must continue to carry out their studies in 
increasingly difficult circumstances. 



fn a break with tradition, the Council held a press conference in its 
premises on the occasion of the presentation of the annual report for 
1981 to the Minister for Health, Dr. Michael Woods T.D. The conference 
was well attended by representatives of the press who played an active 
role in the proceedings. Subsequent to the press conference a useful 
exchange of ideas took place between the members of the Council and 
the Minister. 

SUMMER STUDENT SCHEME 

T wenty-eight student grants were made. All of the directors and 
seventeen students submitted reports. 

As usual the topics of the projects were extremely wide-ranging and, 
with few exceptions, were completed to a high standard. The main 
objective of the scheme have been to familiarise medical undergraduates 
with the practicalities of research, particularly reviewing the literature, 
planning and carrying out the research In a gratifyi ngly high proportion 
of cases, these objectives have been achieved and the scheme, which is 
relatively inexpensive, continues to justify itself. 

GRAVES LECTURE 

The twenty-second Graves Lecture, awarded jointly by the Medical 
Research Council of Ireland and the Royal Academy of Medicine in 
Ireland, was given by Professor Kevin O ' Malley, MD., PhD., FRCP(Edin), 
FRCPl. His subject was "Altered Drug Responses in the Elderly: 
Mechanisms and Therapeutic Implications''. 

MRCI SCIENCE DEGR EE SCHOLARSHIPS 

The M RCI Science Degree Scholarship scheme which enables medica l 
students to study for a science degree during an intercalated year and is 
funded jointly by the Council and the [rish Universities continued during 
1982, when three scholarships were awarded to: 

Marcella S. O' Mahony, Department of Physiology, University College, 
Cork. 

Mary H. O'Brien, Department of Physiology, University College, Cork. 
Michael Byrne, Department of Biochemistry, University College, 

Dublin . 
It is gratifying to note that all four scholarship holders fo r the previou~ 
year obtained their degrees with first class honours. 

NIH INTER ATIONAL R ESEA RCH FELLOWSI IlPS 

The Counci l submitted six nominations for International Research 
Fellowships for the academic year 1982/83. lt is an indication of the 
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high standard of Irish applicants that, in competition with 131 applications 
from 49 countries, no less than four Fellowships were awarded to Ireland, 
as follows: 

Dr. lames O'Hare, under Dr. L. Landsberg, Harvard Medical School, 
Boston. 

Dr. Michael Donovan, under Dr. M. C. Carey, Brigham & Women's 
Hospital, Boston. 

Dr. Mark Morgan, under Dr. C. E. Thorescn, Stanford University, 
California. 

Dr. Colm O'Morain, under Dr. K. M. Das, Yeshiva University, 
New York. 

THE EUROPEAN MEDICAL RESEARCH COUNCIL 

The European Medical Research Council (EM RC) is one of the 
standing committees of the European Science Foundation (ESF), the 
latter being based in Strasbourg. The EMRC met twice in 1982. The 
development of a research and training programme in toxicology has 
been the result of one of its activities in which the Council had a special 
role. The Council has been concerned that due to our small size, and 
absence of a large research and development effort in the chemical and 
pharmaceutical industry, Ireland has very few trained toxicologists or 
even ready access to toxicological information at an international level. 
This must be a cause for great concern in a country which has a very 
wide range and diversity of chemical and pharmaceutical industries. The 
Council hopes that this programme will enable us to have Irish medical 
scientists, primarily engaged in other occupations, trained in toxicology. 
Furthermore, the presence in this country of a group of people who 
would have access to expert opinion in Europe could form the basis of 
a response to an industrial emergency, should one arise. Professor Kevin 
O'Malley is the Council Representative on this group that considers 
research and training applications. In 1982 all three Irish applicants to 
this programme were successful. 

In June l 981, this group held a workshop on methodology in evaluation 
of psychiatric treatment which was attended by 30 scientists from European 
countries listed on the EMRC. The proceedings of this conference will 
be published. 

As a result of this workshop a symposi um has been arranged to take 
place in Rome in May 1983 on needed areas of research into long-term 
treatment of functiona l psychoses. In addition a "Development Group" 
has been set up to investigate available methodology for the evaluation 
of psychotherapy including behavioural therapy. This group is chaired 
by Professor R. J. Daly. 

Professor Scott was requested by the EMRC to coordinate the initiative 
taken by the Social Sciences Standing Committee of the ESF in the area 
of Health Economics, with the EMRC and the Committee on Medical 
Research and Public Health (CRM). This was achieved by attending two 
meetings of the Social Sciences Standing Committee where their outline 
proposals were put forward in the following areas: health beliefs, 
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inequalities and health, the effects of the medical structure on the 
behaviour of genera l practitioners, changes and innovations in the 
relationship between health systems and patients, and the process of 
ageing. It is expected that this programme will be fi na lised at meetings 
of the EMRC, C RM and the Social Sciences Standing Committee, all 
to take place in June 1983. 

EEC COMMITIEE ON MEDICA L R ESEA RC H 
AND PUBLIC H EALTH (CRM ) 

The Jrish representatives on this body, Professor John Scott, Honorary 
Secretary of the Council, and Dr. John Hum phreys of the Department 
of Health, attended a total of five meetings of this Committee during the 
year. The main activity of this Committee was to implement the new 
programme of concerted action in the fie ld of medical and public health 
research (1982 to 1986). The principal task was to decide how the areas 
of the programme outlined in the last annual report would be divided up 
between four specialised working groups called Concerted Action 
Committees ('CO MACS'). These four groups, fo llowed by the name of 
the l rish representative, and the area assigned to them are listed below: 

Epidemiology (Dr. G. Dean, Professor John Kevany); Congenital 
anomalies, upgrading occupat ional health, upgrading epidemiology, diet, 
hypertension and digestive diseases, clinical trials, drug surveillance. 

Biomedical engineering (Professor S. Lavelle); Perinatal monitoring, 
ch romosome analysis, sensorial impairment, aids to the disabled, replace
ment of body functions, quantita tive functional assessment, imaging 
techniques, ambulatory monitoring, clinical and tech nical evaluations, 
upgrading advanced technology. 

Applied biology (Professor R. Moo1e); Inborn metabolic e rrors, cellular 
ageing and disease, thrombosis and disabilities, quantification of para
meters, performance decrement, cardiovascular diseases, gastrointestinal 
diseases, drug abuse, upgrading toxicology, upgrading clinical investigation. 

Health services research (Mr. S. T rant, Mr. Benton); Care delivery 
systems, coordination of health services research, health status assessment, 
research on prevention, commu nity and hospital care, upgrading health 
services management. 

An initiative mentioned in the last Annual Report, in the area of 
Tropical Medicine, has now been agreed and funded by the Council of 
Ministers. The programme will be fi na lised during the early part of 1983 
and a research proposal will be sought mid-way through that year. 
Funding would be in certain areas of infectious diseases and nutrition 
which would be relevant to the tropics and would be available under 
the terms of so-called indirect action programmes, where the EEC would 
supply up to half of the cost of the project. 
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CANCER COMMITTEE 

A total of seven erojects were being funded in 1982. Dr. Martin Clynes 
examined 'Anchorage-independent growth of human tumour cells in 
cultu re' in an effort to provide a system which can be used to predict 
responsiveness of tumour to chemotherapeutic agents. Dr. Michacl Duffy 
continued to study ' Peroxidase activity in breast cancer' and found that 
the basal levels of peroxidase do not appear to be a useful predictor of 
endocrine responsiveness of breast cancer but it may be a good marker 
of disease free interval. J n Dr. Duffy's other project, plasminogen activator 
is being studied in breast carcinoma. 

Drs. Johnson and Collins continue their investigat ion of control of 
T-Jymphocytes activity in cancer patients. They have shown differences 
between cancer patients and controls and are currently attempting to 
elucidate the mechanisms involved. Dr. Michael Moriarty's study of 
radiobiological and ·ultra violet repair mechanisms in patients with skin 
cancer includes examining the effect of ionising radiation on skin 
fibroblasts from controls and patients with skin carcinoma and the 
possibility exists that the response observed may help in predicting radio
sensitivity of skin tissue. 

Dr. David PoweiJ continued his studies on Substance P in human 
t issues and Dr. Honor Smyth reports progress with her studies of 
membrane glycoprotein alterations in malignant cells and sia lic acid 
release from lympbocytes. 

Finally, Dr. Thompson reports on the resolution of the hot spots of 
damage of DNA caused by a potent carcinogen and suggests that 
mutational damage to DNA does not occur at random, but a t a very 
few highly selective regions or 'hot spots' of DNA. 

CARDIOVASCULAR DISEASES COMM ITTEE 

There was again a wide spread of research projects. Mr. J. P. Phillips 
of the Department of Neurosurgery at St. Laurence's Hospital reported 
on the value of brain-type creatine phosphokinase in various forms of 
cerebra l injury. This enzyme provides a sensitive index of injury and 
abnormally high values were detected in the blood of patients who had 
ruptured intracranial aneurysms. Some elevation of the enzyme con
centrations was found among marathon runners: the levels were not 
high, except in one runner who developed a hemiplegia. Studies of the 
enzyme in patients being treated by ECT indicated no significant increase, 
thus providing reassurance that ECT does not cause brain injury. Dr. 
Ronan G. O ' Regan reported on the importance of carotid chemoreceptors 
in adjustments of respiration and circulation, and suggested that the 
inhibition of the chemoreceptors by sympathetic nerves is associated with 
reductions in activities of calcium and potassium, and that these changes 
depended on dopamine release within the carotid body. Professor Kevin 
O'Malley reported on the effects of hydralazine in reducing the blood 
pressure of elderly hypertensive subjects, ~nd fou nd ~ydral.azine very 
effective. T he study was extended to examtne the re latiOnship between 
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cardiac responsiveness to isoprenaline, beta-adrenoceptor function and 
age of the subjects. Dr. Terence P. G. Doorly and colleagues studied 
the natural history of asymptomatic internal carotid artery stenosis and 
their preliminary results have so far not shown a clear relationship 
between the severity of the stenosis nor progression towards occlusion, 
and the development of symptoms. This study is proceeding. Dr. J. R. 
Docherty, working in Professor Kevin O 'MaUey's Department at the 
Royal College of Surgeons, studied adrenergic mechanisms in animal 
tissues, and found presynaptic alpha-1 adrenoceptors, in addition to the 
known presence of presynaptic alpha-2 and postsynaptic alpha-1 and 
alpha-2 adrenoceptors. Dr. Michael Ryan and colleagues continued their 
studies of magnesium therapy in congestive heart fai lure and in other 
oedematous states, at the Departments of Pharmacology and Medicine 
of University College and at the Mater Hospital. In this extension of 
the project, patients with chronic renal failu re were studied. lt was found 
that cellular potassium depletion could occur despite hyperkalemia. 
Dialysis reduced red cell and plasma potassium concentrations; produced 
a small decrease in plasma magnesium, but not in red cell magnesium. 

The studies which the late Professor Murnaghan had been engaged in 
for a number of years, in the Department of Physiology at University 
College, were continued by him and he reported on the effects of lignocaine 
and hyperkalemia on induced circus wave as a mechanism of cardiac 
arrhythmia. He concluded that local hyperkalemia could significantly 
modify the effects of lignocaine. 

Dr. Ian M. Graham commenced his computer-assisted ECG inter
pretation study, a nd this work is in progress. 

GASTROENTEROLOGY COM MITTEE 

The activities of the Gastroenterology sub-committee during 1982 arc 
related to four projects. 

In Our Lady's Hospital for Sick Children work has continued into 
the identification and characterisation of the salivary proteins in patients 
with Cystic Fibrosis and their relatives as compared with normal controls. 
A further project from the same institution is attempting to raise mono
clonal antibodies to human ganglion cells obtained at lumbar sympa
thectomy. I t is hoped that these may be of diagnostic significance in the 
management of Hi rshsprung's Disease. 

In University College, Galway, the study on the chaotrophic action of 
bile salts terminated and work sta rted on the influence of diet on low and 
high density serum lipoproteins. 

The assessment of liver blood fl ow and metabolism in health and 
disease in the sheep model, at the Veterinary College of Ire land has 
concentrated on the effects of pyrexia induced by an E. coli pyrogen and 
chronic carbon tetra chloride poisoning. Hepatic blood fl ow was also 
assessed under conditions of jugular and mesenteric vein infusions of 
adrenaJine. 

Work on the metabolism of cholesterol under varying metabolic 
conditions such as diabetes and following vagotomy has continued a t 
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the Adelaide Hospital. Interesting effects of the drug Metformin have 
been demonstrated on the enzyme HMG CoA reductase, the main 
enzyme concerned with cholesterol metabolism in the liver and the 
intestine. 

H AEMATOLOGY COMM ITTEE 

There were welcome developments in this area this year. 
Doctors Meldrum and McCann began studying the conditions which 

affect the viability of bone-marrow in cold storage with encouraging 
early results on cell survival. 

Professor Lavelle extended the model of thrombosis so as to measure 
both a rterial and venous thrombosis responses in the same subject at 
the same time, thus opening up a means of comparing thrombosis on the 
two sides of the circulatory tree in its responses to thrombotic and 
antithrombotic agents. 

MENTAL HEALTH COM MITTEE 

The Council supported five projects during the year. 
Dr. Traolac Brugha at St. Vincent's Hospital, Elm Park, has been 

looking at life events in depressed out-patients. He has found that com
pared with controls, patients reported significantly more undesirable life 
events during the six months before interview. However, patients with 
neurotic depression were found to be no different from controls in this 
respect. 

Professor R. D a ly and Ms. B. McLeavey at Cork Regional Hospital 
have been examining cogn itive problem-solving ability in patients who 
take overdoses and found that they perform significantly worse than 
normal controls. They have been developing self-management as a 
treatment programme for these patients. 

Professor Fahy of U.C.G. has been surveying psych iatrists' attitudes 
to and practice regarding E.C.T. treatment in rreland. This is a replication 
of a study canied out by the Royal College of Psychiatrists in Britain and 
interesting comparisons should emerge. 

D1. J. M. O'Donnell of U.C.G. has been examining endocrine influences 
on neurotransmitter rcceptor characteristics in the limbic system of rats. 
They have continued to delineate the mechanisms involved in the regula
tion of adrenergic neurotransmitter receptors. 

Dr. D. C. Williams of Trinity College, Dublin, has been characterising 
benzodiazepine receptors in intact brain cells. So far, platelet benzo
diazepine receptors have been shown to be regulated by a plasma factor 
suggesting a possible role in haemostasis and t hrombosis. 

METABOLISM AND ENDOCRINOLOGY COMM ITTEE 

Eighteen projects in the field of metabolism and endocrinology were 
supported by the Council during the year. Applications were once again 
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numerous and successful ones were of a very high standard. 
Dr. Andrews and his colleagues continued their studies on thermal and 

hormonal responses in obese rats and have found that relatively minor 
external differences can profoundly influence energy ftuxes. 

Drs. Bloomfield and Young have produced further evidence for en
hanced neutrophil activity in psoriasis and have shown that these cells 
have a greater capacity to produce tissue damage. 

Two groups of workers have studied different aspects of the role of 
amines. Drs. Frankish and Shaw are seeking further evidence for a 
functional role of polyarnines in brain while Dr. McKenna continues to 
elucidate the role of neurogenic amines on aldosterone biosynthesis. 

Dr. Martin and his associate are developing methods for the analysis 
of chemical end products of vitamin D metabolism, both with a view 
to understanding the biochemical nature of the processes and to allow 
consideration of their possible diagnostic usefulness. Dr. Mantle has 
completed his studies on the nature of the multiple forms of Glutathione 
$-transferase while Professor O'Donovan, investigating the sources of 
glutamine production in acidosis, considers that the liver plays an 
important role in the detoxification of ammonia. Dr. Donlon continues 
his study of the hormonal regulation of the multiple form of an enzyme 
phenylalinine hydroxylase deficiency which is responsible for phenyl
ketonuria (PKU) - a syndrome of mental retardation. Dr. O 'Cuinn has 
examined four purified enzymes from the cytoplasm of guinea-pig brain 
and has shown that they are capable of breaking down TRH, an important 
hypothalamic hormone. Professor Leonard is examining the eiTects of 
pre- and post-natal alcohol administration on another important group 
of enzymes, ATP'ases in the brain, while Professor Winder is attempting 
to determine the significance in different mammals of an enzyme which 
degrades DNA. 

Professor Kernan, using the frog's skin as a model to investigate ion 
transport is concerned in the determination of the source of the electrical 
profile in epithelial tissues in the presence of diuretics, while Dr. Corrigan 
is seeking to identify and quantify the constituents of Irish gallstones 
with a view to discovering solvent systems which would dissolve them by 
chemical means, thus hopefully avoiding surgical interference in at least 
some instances. 

Professor Harrington is investigating the relationship between poly
unsaturated fatty acids and prostaglandins, substances which exert an 
extremely wide range of physiological effects. These include platelet 
aggregation which is important in blood clotting. He is in particular 
interested in the role of vitamin 8 8 in both the metabolism of these acids 
and in platelet aggregation. 

Dr. Smyth has introduced and validated a cytochemical assay which 
measures factors which influence growth of the thyroid gland. Using this 
method he is studying goitre in people with otherwise normal thyroid 
function and also certain aspects of the treatment of hyperthyroidism. 

Bodily functions in both the young and the old have been studied by 
different investigators. Dr. Watson in his study of the assessment of 
fitness variables in school-children found that in 32 % of sports injuries 
a deficiency of some aspect of fitness was considered to be a contributory 
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factor. Dr. Kelly and Professor O'Malley, continuing their investigation 
of the mechanism of reduced sympathetic nervous system responsiveness 
in the eldetly, find that while B-adrenoceptor function declines with age, 
lymphocytic receptor density rises between the third and sixth decades. 

MICROBrOLOGY, lMMUNOLOGY 
AND PATHOLOGY COM MITTEE 

The transfer of resistance by bacteria to the important drug gentamicin 
has been investigated by Dr. O'Gara in U.C.C. The role of bacteria in 
diarrhoea in children is under investigation in the Regional Hospital in 
Galway under Dr. Moloney. Certain bacteria cause their harmful effects 
by producing toxic materials. Two studies on these toxins are in hand, 
one involving Dr. Arbuthnott and Dr. Hartigan in T rinity College and 
another of a more fundamental nature also in Trinity College under 
the direction of Dr. T. Foster. An antimutagen produced by E. coli is in 
the process of being characterised by Dr. Stevens in U.C.G. In the same 
Department a project involving the new technology of genetic engineering 
has also been funded under Dr. Gannon, the aim being to increase the 
number of genes available for the production of medically important 
compounds. The parasitic disease caused by the organism Trypanosoma 
brucei which causes a public health problem in a number of developing 
countries is being examined by Dr. Voorheis in Trinity College with a 
view to designing new methods of controlling it by attacking its amino 
acid transport systems. In the same institution Dr. Owen is comparing 
the properties of pathogenic micro-organisms grown under laboratory 
conditions with those that they express in their natural state in an infected 
animal or man. 

Two projects associated with pregnancy have been funded - both under 
the direction of Dr. Jenkins in University College, Cork. He is trying to 
establish if high blood pressure found in some pregnant women is related 
to failure in these women of the normal response to the presence of an 
embryo. In the other study the cause of premature rupture of the mem
branes surrounding a baby is being investigated. 

The disease multiple sclerosis has proved difficult to treat or to under
stand in man. Two studies by Dr. Atkins, one in conjunction with Dr. 
Sheahan, are attempting to throw light on this intractable condition by 
viral studies. 

A funda mental study on the development of the nerve tissue is in 
hand under the direction of Dr. G. F. Kaar in U.C.C. 

Dr. M. J. Carrell in Trinity College continues his work on the molecular 
architecture of the exterior of sperm cells with a view to understanding 
the mechanism of ferti lisation of the ovum. 

PREGNANCY AND CONGENITAL DEFORMITIES COMMITTEE 

The Council supported three grants which had been recommended by 
the Pregnancy and Congenital Deformities Committee. Two of these 
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were concerned with investigation of human chromosomal patterns in 
health and disease and the third was a sLUdy on the place of electronic 
monitoring of the foeta l heart during labour. 

Dr. de Arce's work was carried out in the Medical Genetic Section of 
the Department of Pathology in University College Dublin. He studied 
the timing and pattern of DNA replication in the X chromosome of 
normal females. Replication of DNA precedes cel l division and abnor
malities in DNA synthesis result in genetic disorders. These investigations 
indicate that the sequence of DNA replication in the X chromosome of 
the normal female is variable, at least six sequences having been identified, 
and that this variation is not random. Having derived a model from these 
investigations, it was found that three patients with abnormalities of the 
X chromosome showed a sequence of DNA replication which correlated 
well with this model. 

The genetic research carried out by Professor Houghton in the Depart
ment of Microbiology at University College Galway was concerned with 
the nucleolus organi7er regions (NOR) or human chromosomes, since 
aberrations of these regions may account for some chromosomal abnor
malities in man. Study of the effects of physical and chemical agents on 
human cells in culture showed no abnormality in NOR activity. Direct 
visualisation of the chromosomes of human spermatozoa was possible 
by means of a specia l in-vitro preparation involving the production of 
hamster eggs by sperm. T he successful development of this preparation 
has allowed study of the NOR activities and the effect of hormones, 
enzymes and amino-acids on the development of the chromosomes. 
Reproducibility of this technique for analysing human sperm chromosomes 
will be valuable in understanding the causes of chromosomal abnormalities 
in man. 

Dr. Kuoz Ramsay's work on a study of visual cell renewal and disease 
continued and one section on the development of rods and different 
colour-cones was completed and published. Other aspects of the study are 
concerned with the level of hormones thought to trigger rod and cone 
shedding; elemental changes in the ellipsosome and mitochondria during 
light and dark adaptation; the effect of constant light and constant 
darkness on rhythmical events in developing photoreceptors; diurnal 
changes in the photoreceptors and pigment epithelium. 

Dr. Sheridan-Pereira is conducting a randomized controlled trial 
comparing electronic foetal heart rate monitoring during labour with the 
established policy of monitoring labour by intermittent auscultation of 
the foetal heart. The trial will be completed when thirteen thousand 
patients have been accrued and this is by far the largest study of this 
technique ever to be carried out. T he trial is designed to find out whether 
electronic foetal monitoring reduces the incidence of neonatal neurological 
abnormalities, reduces the rate of intrapartum stillbirth and neonatal 
death and brain dysfunction, reduces the need for special paediatric 
support of the neonate or increases the Caesarean section or forceps 
delivery rate. Almost twelve thousand patients have been studied to date 
and the trial is progressing satisfactorily. The results, which should be 
available in May J 983, will be of major interest and importance. 
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AD HOC COMM ITTEES 

During the year the Council supported two projects which had been 
referred to ad hoc committees, specially set up for the purpose. 

Dr. Adrian Dunne, in the Dcparllnent of Pharmacology, U.C.O., is 
working on the development of mathematical/ statistical techniques for 
use in the design of optimal pharmacokinetic experiments aimed at 
discriminating between competing models. 

Dr. Mary Garrctt, in the Department of Physiology, T.C.D. examined 
the events which occur in the walking cycle in children with cerebral 
palsy before and after corrective surgery and compared these events with 
those occurring in the walking cycles of normal children. 

ALCOHOL RESEARCH UN IT 

Director: Professor D. G . Weir 

As in previous years studies are continuing into the pathogenesis of 
alcoholism and alcohol related metabolic diseases. 

The nature and development of alcohol dependence in patients admitted 
to psychiatric and general hospitals were compared. Misconceptions that 
the form and degree of alcoholism varies in the two groups have been 
dispelled. 

The elfect of alcohol addiction on the secretion of leucine and 
metencephaline in rats has revealed an inverse dose relationship between 
alcohol intake and the secretion of both the enkephalins up to a certain 
level. Beyond this level the enkephalin secretion suddenly rises to very 
high values. The relationship of this finding to the development of 
alcoholism is intriguing. 

Post acetaldehyde levels in the relatives of alcoholics have elsewhere 
been reported to be higher than in controls. This has been shown to be 
incorrect. ft has also been claimed that alcoholism is related to variations 
in the iso-enzymes of alcohol and acetaldehyde dehydrogenascs. Studies 
by us on the pattern of hepatic iso-enzymes in alcohol related liver disease 
have, however, shown no difference from controls. Further reports have 
claimed that in contradistinction to previous scientific papers published 
from this unit, the physiologically dominant hepatic acetaldehyde 
dehydrogenase is in the cytoplasm rather than in the mitochondria. Recent 
studies have confirmed our unit's previous observations, and demonstrate 
that the other reports are due to methodological artifacts. 

Interactions between ethanol, aldehydes and neurotransmitter meta
bolism continue to be studied. Histamine metabolism has been shown to 
be related to that of acetaldehyde, a finding which may explain the 
pharmacological effects of the 'alcohol-aversive' drug disulphiram 
(antebuse). Studies on the efTect of ethanol on the metabolism of biogenic 
amines suggest that the enzyme involved may be related to aldose 
reductase, the action of which has been implicated in cataract format ion 
and diabetic neuropathy. T he possibility that the foetal alcohol syndrome 
is related to direct effects of ethanol on folate metabolism suggests a 
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possible relationship with neural tube defects. Work continues on an 
animal model of alcohol related liver disease. Alcohol induced folate 
deficiency has been shown not to be related to biliary folate loss as 
extensively reported elsewhere. Studies continue on the effect of ethanol 
on folate catabolism and hepatic uptake. 

Abnormalities of the ratio of activator to suppressor regu latory 
lymphocytes have been found both in the blood and livers of patients 
with alcoholic liver disease. These immunological findings may have 
connections with the pathogenesis of alcohol related disease. 

BRUCELLOS IS RESEARCH UNIT 

Director: Dr. J . G . Devlin 

The basic objectives of this study, that is, to provide a more specific 
laboratory test in the investigation of brucellosis and secondly to establish 
the cellular response, have been completed. 

There was good statistical correlation between immunoassay with 
specific brucellin immunoglobulins agglutina tion titre and Coomb's 
testing. In the cellular response to chronic brucellosis, a reduction in the 
absolute nu mber of Helper lymphocytes and a lso an increase in Suppressor 
lymphocyte activity was found. 

COELIAC RESEARC H UNTT 

Director: Professor C. F. McCarthy. 

During the past year further studies into the aetiology of lymphoma 
in coeliacs have been established. These include studies into the role of 
the Epstein Barr vi rus and other viruses and the role of hyposplenism. 
Data from many coeliacs attending hospita ls throughout the country 
now have been entered in the computer register. Analysis of this data 
awaits a total or near total ascertainment of the number of coeliacs in 
the country. An exciting but as yet tentative fi nding has been that some 
relatives of coeliacs show a minor reduction in the level of enzymes in 
t he intestine and another group show evidence of slight hypo function 
of the spleen. The levels of enzymes in a large number of coeliacs and 
non coeliacs have been ana lysed and there is some evidence of females 
with the HLA B8 antigen responding better to a gluten free diet than 
those without. The genetic background of coeliacs is being further 
investigated by evaluating the c2 and c4 phenotypes of compliment. 
Lipid levels in coeliacs have been measured to investigate their reported 
freedom from coronary heart disease. 
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HYPERTENSION R ESEARCH UNIT 

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

Epidemiological studies have shown that hypertension is commoner 
amongst diabetics than in the non-diabetic population, and this association 
cannot be fully explained by co-existing renal disease or obesity. We 
previously reported that exchangeable sodium (NaE) is elevated in normo
tensive diabetics without specific complications of their disease, and have 
investigated whether sodium retention is the cause of the increased 
prevalence of hypertension among diabetics. 

In diabetics with hypertension and nephropathy, NaE was markedly 
increased and positively related to mean arterial blood pressUie. Despite 
sodium retention, the renin-angiotensin system was not suppressed and 
the sodium-renin product was also positively related to blood pressure. 
This indicates that sodium retention and fail ure of the renin-angiotensin 
system to suppress each maintain the elevated blood pressure in diabetic 
nephropathy. 

Jn patients with essential hypertension, exchangeable sodium was 
similar to normals. In normotensive diabetics without specific compli
cations, NaE was significantly higher than in normals. In hypertensive 
diabetics with normal renal function, NaE was not further increased 
and was not related to mean arterial blood pressure. Furthermore, the 
sodium-renin product was not related to blood pressure in this group. 
Thus we were unable to demonstrate a relationship between sodium 
retention and hypertension in diabetic patients with normal renal function. 

We have shown that poor metabolic control of diabetes may cause a 
small increase in blood pressure and improved control results in a small 
blood pressure fa ll. Poor metabolic control is common in most diabetic 
populations and may result in a small increase in blood pressure in some 
patients. This may cause blood pressure to rise from just below to just 
above whatever arbitrary definition of normal blood pressure is used. 
This phenomenon may explain the increased prevalence of hypertension 
among diabetics. 

MRCl LABORATORIES 

Director: Dr. M. L. Conalty 
Deputy Director: Dr. R. S. McEihinney 

During the year 1982 work progressed in the main areas of research 
set down below: 

Antileprosy Agents 
Investigations into the bioavailability of analogues of the antileprosy 

agent, clofazimine, have been continued in collaboration with Professor 
R. F. Timoney (School of Pharmacy, TCD) and the effects of new 
molewlar modifications on bioavailability and on activity were also 
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examined. This work has become particularly pertinent with the report 
of the first case of clofazimine resistance (Warndorff-van Diepen, lnt.J. 
Leprosy, 50, 139, 1982). 

Other collaborative work is in progress in the experimental field with 
the All India Institute for Medical Research in New Delhi and with the 
Chemistry Department of North Carolina. 

In the clinical field the study of clofazimine in Crohn's Disease was 
expanded and explorative studies in other fields were initiated. 

New chemical studies of halogenated phenazines are providing infor
mation which may help in determining the mechanism of antibacterial 
action of these agents. 

Problems in the manufacture of clofazimi ne in India have been solved 
and it is now in production in Bangalore. 

Allficancer Agents 
Studies into the structurefantileukaemia (P.388) activity relationships 

of benzopyranopyrimidines have reached an advanced stage. The chemical 
study of dihydropyridine compounds related to the antianginal nifedipine 
has been extended and has disclosed interesting reactions which may be 
useful in determining the mechanism of action of such compounds. 

The study of molecular combinations of 5-fluorouraci l (5-FU) and 
chloroethylnitrosourea residues based on nucleoside structures is being 
continued with the a im of finding sti ll more effective drugs. The activity 
should be influenced by the physical and chemical properties of the 
fragmentary sugar which links the pyrimidine antimetabolite and the 
nitrosourea grouping. 

The ease of cleavage of the bond between the sugar and 5-FU has been 
investigated. A series of seco-nucleosides was prepared from which the 
antimetaboli te is split off chemically at widely different rates and whose 
toxicity in preliminary tests using Salmonella (Dr. S. Thompson, Depart
ment of Genetics, TCD) follows the trend of chemical reactivity. 
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GRANT HOLDERS' REPORTS 

CANCER 

Martin Clynes, BSc., PhD., in collaboration with Valeric McManus, BSc. 

National Institute for H igher Education, Glasnevin, Dublin. 

Anchorage-independent Growth of Human Tumour Cells in Culture. 

The principal objectives of this project are: 
( I) To establish optimum conditions for cloning of human tumour cells 

in semi-solid media; 
(2) To use semi-solid and monolayer culture systems to assess in vitro 

drug sensitivity. 
Such systems may have potential in predicting the response of individual 
human tumours to specific forms of therapy, including chemotherapy. 

The investigation of optimum conditions is in progress using two types 
of experimental material: 
(I) Established human tumour cell lines, which provide abundant 

material for investigation of many variables; 
(2) Primary human tumour cells, which can be used to test the applica

bility of data obtained using established Iincs. 
H uman tumour biopsies are being provided by the following: 

Dr. M. Moriarty, St. Luke's Hospital, Dublin (skin); 
Mr. C. Pidgeon, St. Vincent's Hospita l, Dublin (gliomas) ; 
Mr. V. Lynch, St. Vincent's Hospital, Dublin (lung). 

During the initial six-month period covered by thil. report, we have 
imported a number of human tumour cell lines from U.S.A. and have 
established a small human tumour cell collection which includes carcinoma 
lines derived from breast, colon and lung, a glioma, a fibrosarcoma and 
a lymphoma. The clonogenic assay in agar has been set up successfully, 
and these lines are now being used in pilot studies to optimise growth 
conditions. In order to provide a sufficient number of cells for clonogenic 
assays it may sometimes be necessary as an initial step to allow primary 
tumour cells to proliferate in monolayer culture. We have successfully 
cultured in monolayer, non-fibroblastic cells from several gliomas and 
skin tumours. One of the gliomas is now at its 14th passage, and may 
possibly become established as a permanent cell line. 

M ichael Joseph Duffy, BSc., PhD., in collaboration with 
Paulioe O'Grady, MSc. 

Nuclear Medici ne Department, St. Vincent's Hospital, Dublin. 

A Study on Plasminogen Activator in Breast Carcinoma. 

Plasminogen activator (PA) is a proteolytic en£yme which catalyzcs 
the conversion of the inactive plasminogen to the active plasmin. Increased 
levels of PA arc found in most tumors compared with control surrounding 
tissue and this increased PA is claimed to play a role in cancer invasion 
and metastases. The object of this investigation is to see if the levels of 
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PA in breast carcinomas correlate with invasion and metastases of these 
tumors. Jn breast cancer PA exists in 2 main forms, a urokinase-like PA 
and a non-urokinase form. Our initial investigations have concentrated 
on the u rokinase form. 

Urokinase-like PA activity was measured using L-pyroglutamyl-glycyl
arginine-P-nitroanilide as substrate. Initial investigations showed that for 
some breast tumor extracts, activity was not linear with e ither time or 
protein concentration. Each assay was therefore carried out for varying 
time intervals between 5 and 40 mins and at different protein concentra
tions. Urokinase-like activi ty was found in 32/48 breast tumors. Activity 
did not correlate with levels of estradiol receptors, trypsin-like immuno
reactivity or total protein. The lack of linearity of urokinase with time 
and protein concentration appears to be due to endogenous inhibitors. 
Preliminary results s uggest that these inhibitors can be separated from 
urokinase by chromatography on lysine-Sepharose. Urokinase activity is 
not inhibited by amino caproic acid. However. PA activator assayed 
using valyl-leucyl-lysine-p-nitroamilide is inhibited by low levels of this 
compound. Amino caproic acid rrught thus be used to differentiate between 
the urokinase and the non-urokinase forms of PA. 

The pathophysiological significance of the varying amounts of PA in 
breast carcinomas is presently unknown. Future work will determine if 
these levels correlate with disease free interval and survival of patients. 

Micbael Josepb Duffy, B c., PbD., in collaboration with 
Maura O 'Connell, BSc. 

Nuclear Medicine Department, St. Vincent's H ospital, Dublin. 

A Study on Peroxidase Activity in Breast Carcinomas. 

We had previously shown that peroxidase is massively induced in 
immature rat uteri following estradiol administration. If a similar induction 
occurred in human breast tumors, peroxidase could be a marker for a 
functional cstradio l receptor and thus be of value in predicting hormone 
dependent carcinomas. Although peroxidase was mostly confined to 
estradiol receptor-containing tumors following estrogen administration to 
patients, basal levels of peroxidase did not correlate significantly with 
cytoplasmic eshadiol receptors. In tumors with low levels of lymphocyte 
infiltration, the correla tion between peroxidase and KCI extractable 
nuclear estradiol was close to significant. 

From these findings it does not appear that basal levels of peroxidase 
will be a useful marker for predicting endocrine responsive breast 
carcinomas. Peroxidase may, however, be a marker for disease free 
interval in these patients. After 24 months follow-up, 46 % of 46 patients 
with peroxidase-positive tumors have had tumor recurrence whereas only 
24% of 41 patients without peroxidase have had recurrence. These results 
are preliminary but they suggest that peroxidase in b1east tumor extracts 
might be a progn ostic marker in breast cancer. Better discrimi nation 
between patients likely to get recurrences and those that remain disease
free will probably be obtained by combining peroxidase values with 
estradio l reccptors results. 
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Alan H . Johnsoo, BSc., PhD. and Patrick B. Collins, MSc,, PhD., in 
collaboration with Dr. Michael Moriarty and Ms. Bernadette Haonigan, 
BA. (Mod.). 

Royal College of Surgeons in I reland. 

The Control ofT Lymphocyte Actirity in Cancer Patiems. 

This study is investigating the biochemica l basis for the impaired 
cell-mediated immune responsiveness that accompanies malignancy. 

Lymphocyte preparations of > 95 % purity were prepared by percoll 
densi ty gradient centrifugation. We have demonstrated in such monocyte
depleted cell populations from healthy contro ls that, fo llowing mitogenic 
stimulation with phytohaemagglutinin (PHA), the increased rate of DNA 
synthesis was paralleled by an a lteration in the lactate dehydrogenase 
(LDH) isoenzyme profile resulting in an increase in the H:M subunit 
ratio of 3.35 at the time of peak DNA synthesis (72 hr.) consistent with 
an increased demand for energy. Tn lymphocytes from patients with 
squamous cell carcinoma of the head and neck, the H :M subunit ratio 
was lower in the resting cells and the isoenzymic shift following trans
formation was reduced with an increase in the H :M subunit ratio of only 
1.9 after 72 hours in culture. The impaired ability of the patients' cells 
to effect this changeover (probably the result of altered gene expression) 
may play a part in their decreased PH A responsiveness. 

Analyses of the T lymphocyte subsets u sing monoclonal antibodies 
(Leu 2a and Leu 3a) indicated that there were no significant differences 
in the relative proportions of helper a nd suppressor-T cells in the pat ients 
a nd controls. This finding suggests that decreased mitogen responsiveness 
of the patients' lymphocytcs was the result of impaired or imba lanced 
interaction between these major T cell subsets. 

Our studies on lysosoma l enzymes have been aided by the development 
of highly sensitive fluorimetric assays which a llows their estimation in 
small numbers of purified lymphocytc populations a nd monocytes. We 
have shown that acid phosphatase, which has been implicated in the 
modulation of mitogenesis, is p resent in increased amounts in patients' 
cells. Attempts arc now in hand using mr-PHA to identify and quantitate 
the receptors for this mitogen on patients' and contro ls' lymphocytes. 

Michael Moriarty, FRCPI., FRCR., FFRR CSI., in collaboration with 
S tephanie Mulgrew. 

Saint Luke's H ospita l, Du blin. 

A Comparative in-vitro and in-vivo Study of Radiobiological and Ultra 
Violet Repair Mechanisms in Patients with Skin Carcinoma. 

Introduction 
lreland has the highest incidence of skin carcinoma in the world relative 

to its latitude. It has long been recognised that subjects with xeroderma 
pigmcntosa (XP) are very prone to develop skin carci noma and it is also 
accepted that ski n fibroblasts, grown in-vitro from persons with X P, are 
particularly sensitive to both ionizing and ultraviolet radiation. 
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Objectil'eS 
Accordingly this study is looking at the sensitivity to UV and ionizing 

radiation of skin fibroblasts from both patients with skin carcinoma and 
controls, to determine if patients with skin carcinoma have differing 
sensitivities from the controls and if so might this be a useful clue as to 
why these patients developed skin carcinoma and/or be used as a predictor 
for skin carcinoma if a consistent difference between cases and controls 
emerges. 

Findings 
So far 13 cases and 12 controls have been studied with successful skin 

fibroblast culture no1r being obtained in nearly all new patients. To study 
sensitivity to ionizing radiation, cloning of the!>e cells is required and 
this has proved more difficult. llowever, 6 people have had full cell 
!>urvival curves performed (4 cases, 2 controls) and it is anticipated to 
increase this number to at least 30 in each group by the end of this year, 
when analysis will then be possible. 

Prospects 
Many of the patients with ski n carcinoma will have been treated 

previously for other skin carcinomas and the in-vivo tissue effects of this 
radiation will be compared to the in-vitro effects recorded in these studies. 
It is hoped in this way to determine if this in-vitro test could be used as 
a predictor of radiosensitivity of skin tissue. 

Duid Powell, MD., MRCP., MRCPI., in collaboration with Alan Balfe, 
BSc. H ons. 

Department of Endocrinology, Mater Hospital, Dublin . 

Substance P in Human Tissue. 

Radioimmunoassay and non-specific effects 
We have shown the presence of low molecular weight immunoreactive 

substance P (iSP) in dried acetone extracts of human tissues including 
carcinoid tumours, and high MW substance P-like immunoreactivity 
(SPLI) in human plasma. Radioimmunoassay (RlA) is prone to non
specific interference from many sources. Several reports of the detection 
in tissues of various peptides including growth hormone, glucagon, 
somatostatin and calcitonin have been shown to be aiTected by the 
presence in the samples of enzymes which degraded radioactive tracer. 
Plasma samples and tissue extracts containing apparent SPLI were tested 
for such enzymatic effects. SP tracer retained its immunoreactivity after 
assay incubation when tested with excess antiserum, indicating that it 
had not been degraded. Addition of excess antiserum to assay tube~ 
abolished the dose response eiTect of the sample. Boiling samples to 
inactivate enzymes, prior to assay, did not alter the SPLI result. 

Since acetone can interfere in the RIA for SP, the dried-down acetone
HCI extracts of tissues are tested to ensure complete removal of acetone. 
Artifacts due to acetone are thus eliminated, in the assay of the extracts. 

These results show that the SPLI resu lt was not affected by proteolytic 
enzymes in the samples or by acetone. 
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Honor Smyth, MSc., PhD., in collaboration with Ena Walsb and Antonia 
Corrigan. 

Department of Biochemistry, University College. Dublin. 

(l) Membrane Glycoprotein Alterations in Malignant Cells. 
(2) Sialic Acid Releasefrom .Lymplwcytes. 

(I) Membrane Glycoprotein Alterations in Malignant Cells 
As described in previous reports, a close correlation exists between 

malignancy and increases in the molecular size of the carbohydra te 
portions of certain surface membrane glycoproteins. This must have 
importance for cell recognition and metastatic behaviour. Having found 
the altered entities in mouse ascites tumour, we have been attempting 
to purify and characterise them . 

To obtain separation of the specific high-molecular weight components 
from the bulk glycoconjugates in cell trypsinates and ascitic fluid, a 
variety of gel filtration techniques have been used. The outcome, in brief, 
is that ion exchange chromatography on D EAE-Sephacel yielded five 
main peaks. Chromatography of each individua l peak on Sephadex G-50 
showed the material of interest to be that which had eluted between 30 
and lOO mM on DEAE-Sephacel. This is now being further purified on 
Biogel P-4. 

Attachment of an enriched fraction to a solid support for affi ni ty 
chromatography should enable purification of a nti body a nd greatly 
facilitate our invest igations into (a) dynam ics of release of the abnor mal 
material into body fluids and (b) identification of the parent glycoproteins 
from which the abnormal oligosaccharides were derived. Antiserum 
(rabbit) agai nst ascites tumour membrane has already been raised and 
is in storage. 

(2) Sialic Acid Release from Lymphocytes 
Last year we reported that spontaneous release of sialic acid from 

blood lymphocyte preparations was related to clinical status in cancer 
and anergy. Monocyte contamination of such pre parations has since 
been assessed (by esterase histochemistry) in samples from 8 normals 
and 24 anergies (5 cancer, 19 brucellosis). Results showed high variability 
(range 2-30%) in a ll 3 groups and no significant differences. 

Individual values could no t be correlated with clinical state. Frozen 
aliquots have been retained for sialic acid a na lysis. 

ShahJa Thompson, BA. (Mod), PhD., in collaboration with Yvonne 
McKcown, BA. (Mod). 

D epartment of G enetics, Trinity College Dublin/TNO Laboratories, 
Rijswijk, Netherlands. 

Resolution of the Hotspots of Damage on DNA caused by the Potent 
Carcinogen, 2-Nitrosojfuorene. 

2-Nitrosofluorene is a member of the potent class of Nitroso carcino
gens. This research has shown that the interaction between this carcinogen 
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and DNA occurs at highly specific sites. The objective is to reveal the 
basis for the observed specificity by DNA sequencing of the sites of 
interaction. 

In Salmonella, 2-Nitrosonuorene-induced mutants fall overwhelmingly 
within the methionine operon, with an induced frequency 20 times that 
of the spontaneous rate. Moreover, 75% of the methionine mutants 
occur at botspots within a single gene, metB. Clearly, some structural 
feature of portion of the metB renders this gene highly susceptible to 
2-Nitrosotluorene (2NSF). To reveal these features we have cloned the 
wildtype metB gene. Utilizing a Sau3A partial digest of Salmonella DNA, 
a hybrid plasmid has been constructed containing a 3.8Kb insert. A 
restriction map of this insert to date is as shown: 

4 5 6 7 8 9 
I 

: : l ! ; I 1 2 3 10 
I I I 
I I I I I 

' .... ...... I ' ..... I .... .... I 
Eco RI Clal EcoRV Sphl Sst ll Claf Sphl Hpal Smar Sphl 

Verification and exact location of the metB gene on the insert will be 
necessary before cloning of the mutant hotspots for sequencing studies. 
Two lines of evidence independent of us appear to suggest that 2NSF 
hotspots may correspond to CG repeat segments of D NA. Some of our 
experiments suggest that if such segments are indeed the exclusive sites 
of 2NSF action, then either longer stretches than six bases and/or 
additional features are essential to mutagenesis. For verification, on the 
suggestion of Dr. Peter Pouwels ofTNO laboratories, we have constructed 
synthetic Iinker plasmids deliberately containing or lacking a CG repeat 
segment. The relevant base composition on the sense strand of these 
plasmids is as follows: 

Plasmid I .. GAT, TCA, CTG, GAA, TTC, CCCGCGCGCG. 
GGG, GAT, CCC, GTC 

Plasm id 11 .. GAT, TCA, CTG, GAA, TTC, CCCGCGCGCGG, 
GGG, ATC, GAT, CCC, GTC 

Plasmid Il l .. GAT, TCA, CTG, GAA, TTC, CCGCTGCAGC, 
GGG, GAT, CCC, GTC 

Plasmid lV .. GAT, TCA, CTG, GAA, TIC, CCGCTGCAGCG, 
GGG,ATC,GAT,CCC, GTC 

If indeed CG repeat segments are the hotspots for 2NSF, then one or 
both plasmids r and TJ, but neither of plasmids 11 r or I V (which lack a 
CG repeat segment) should respond to 2NSF mutagenesis. Strains both 
containing plasmids and excision repair deficiencies to enhance muta
genesis are now under construction. 
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CARDIOVASCU LAR DISEASES 

Timothy B. Counihan, MD., FRCPI., FRCP. and Michael P. Ryan, 
BSc., PhD., in coUaboration with Loretto T hornton, BSc. 

Departments of Pharmacology and Medicine, University College Dublin 
and Mater Miscricordiae Hospital, Dublin. 

Magnesium Therapy in Congestil•e Heart Failure and in other Oedematous 
Patients. 

Work continued on 
(I) Effects of diuretics on magnesium and potassium levels in oedematous 

patients. 

(2) Pharmacoki netic modelling of 28Mg transport in cardiac and other 
tissues. 

Studies on renal fai iLrre patients were extended to investigations of 
potassium and magnesium changes during haemodialysis. Potassi um (K) 
and Magnesium (Mg) a re predominantly contained within cells. Reports 
indicate that chronic renal failure (CRF) patients may be K-dcpleted 
despite the presence of hyperkalaemia. Jt has been suggested that uremic 
patients may suffer from a 'sick-cell syndrome' resulting from reduced 
activity of the Na-K-ATPase. Conflicting reports have appeared con
cerning the intracellular contents of Mg in C RF patients. 

12 CR F patients who were undergoing thrice-weekly dialysis of 4 hour 
periods were studied. Patients were dialyzed using a Gambro negative 
pressure machine with a solution containing I mM K and 0.85 mM Mg. 
Blood samples were taken immediately before and after dialysis. Blood 
was then separated into plasma, red blood cells and lymphocytes. 
Lymphocytes were isolated on a ficoll-metrizoate gradient. 

The pre-dialysis values for plasma K (p < 0.005) and Mg (p < O.OOl) 
were significant ly increased in C RF patients compared to control subjects. 
However, lymphocyte K (expressed either as m molfkg d ry wt. or m mol/1. 
cell H 20) was significantly reduced (p< O.OS) in these patients. Lymphocyte 
Mg was not significantly different from that in contro l subjects. After 
dialysis, plasma K decreased significantly (p < O.OOI) and a small but 
statistically significant (p < O.OI) decrease occurred in plasma Mg. No 
significant alterations were detected in lymphocyte K or Mg immediately 
following dialysis. H aematocrit values increased a fter dialysis (p < 0.005). 
A significant decrease was detected in red blood cell K after dialysis 
(p < 0.005). No change occurred in red blood cell Mg. 

Our results with lymphocyte K support studies which indicate cellular 
K depletion in C RF patients despite the presence of hyperka laemia. 
Lymphocyte Mg was no t altered in these patients. Acute dia lysis reduced 
p lasma K and Mg but did not significantly alter lymphocyte K or Mg. 
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J . R. Docherty, BSc., PhD. 

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

DireCfor: Professor Kevin O'Malley. 

An Investigation of Pre and Postsynaptic Alpha-adrenoceptors in Human 
and Animal Vascular Tissues. 

In the pithed rat, pressor responses are mediated by both alpha1 and 
alpha2 adrenoceptors, whereas presynaptic alpha-adrenoceptors are 
presumed to be exclusively of the alpha2 subtype. However, the anti
hypertensive agent prazosin which is a selective alpha1 antagonist, has 
been reported to have potency also as a presynaptic alpha antagonist. 
The present investigation was carried out to determine whether this 
presynaptic action of prazosin is due to loss of selectivity when used in 
high doses, or whether it indicates that presynaptic receptors are not a 
homogeneous population. In pithed rats presynaptic alpha adrenoceptor 
agonism was assessed against the cardioaccelerator response to a single 
sti mulus pulse. The alpha 2 antagonist yohimbine (0. 1 & I mg/kg) produced 
large shifts in the cardio-i nhibitory dose response curve of the alpha2 
agonists xylazine and clonidine, but only small shifts in those of the alpha 1 
agonists cirazoline and amidephrine. Prazosin (0.1 & l mg/kg) failed to 
shift the cardio-inhibitory dose response curve of xylazine, produced a 
small shift in that of clonidine, but produced large shifts in those of 
cirazoline and amidephrine. The combination of yohimbine and prazosin 
produced a larger shift in the cardio-inhibitory dose response curve of 
cirazoline than did either alone. Hence, no evidence was found for alpha2 

agonism by prazosin, since it did not alter responses to xylazine, but 
prazosin did exhibit presynaptic potency against alpha1 agonists, demon
strating that alpha 1 receptors as well as the conventional alpha2 receptors 
are present on nerve terminals. Further experiments on the rat isolated 
vas deferens have confirmed the existence of presynaptic alpha 1 adreno
ceptors under more controlled conditi ons. Future work will investigate 
alpha adrenoceptor populations in human blood vessels in relation to 
the mode of action of anti-hypertensive drugs which act via alpha
adrenergic mechanisms: namely alpha 1 antagonists such as prazosin and 
alpha2 agonists such as clonidine. 

Tcrcncc Peter Gerard Doorly, MA., MB., BCb., BAO., in collaboration 
with Violet Kingston, SRN. 

Department of Vascular Surgery, St. James's Hospital, Dublin. 

Director: D. G. Shanik, MD., MCh., F RCS., FRCSI. 

The Natural History of the Asymptomatic Imernal Carotid Artery Stenosis. 

The importance and management of the asymptomatic internal carotid 
artery stenosis is the most controversial subject in the field of cerebro
vascular insufficiency, and will remain so until the natural history of this 
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condition is established. The ai m of this study is to determine the natural 
history of the asymptomatic internal carotid artery stenosis in an Irish 
population. 

The first physical manifestation of an asymptomatic carotid stenosis 
may be the presence of a carotid bruit. ln the past year 68 carotid bruits 
were detected in 62 asymptomatic patients. Each patient was documented 
with a history, physical examination and noninvasive evaluation of the 
carotid arteries using periorbital Doppler sonography, ultrasonic 
arteriography and real time sound spectral analysis. 

Noni nvasive examination of the carotid bifurcation underlying these 
bruits identified 66 stenoses of the internal carotid artery in 60 patients. 
The stenosis was less than 50% in 40 arteries and greater than 50% in 26. 
There were 36 males and 24 females with a mean age of 63 years and a 
range of 44 to 75 years. 

In the past year 105 patients (114 arteries) were reviewed on one or 
more occasions. Progression of the previously documented stenosis was 
detected in 11 arteries, one of which had progressed to occlusion. Only 
one of these patients developed classical transient hemispheric o r ocular 
symptoms referable to the stenosed artery. Three other patients developed 
classical symptoms without showing progression of the stenosis on 
noninvasive examination. No strokes occurred. Two patients died of 
myocardial infarction. 

This study commenced in January 1981. The relationship between the 
severity of the stenosis, nor the documented progression of the stenosis, 
and the development of symptoms in previously asymptomatic patients 
remains unclear. The number of patients who will develop a stroke and 
the time required for this to occur also remain to be determined. 

Ian M. Graham, MB., MRCP!., in collaboration with Bernard Reardon, 
PhD. and Micbael Gleeson, MSc. 

St. Vincent's H ospital, Dublin and Department of Computer Science, 
University College, Dublin. 

Computer Assisted E.C.G. Interpretation. 

The aims of this project are twofold to contribute to the E.E.C. 
Common Standards for Quantitative Electrocardiography (C.S.E.) 
project, and to evaluate the Marquette (M) computerized electrocardio
graph. 

The M is an electrocardiograph which records eight E.C.G. leads, 
generates the full set of 12 leads from these, and uses a self-contained 
micro-computer to produce an E.C.G. and report. E.C.G. data are also 
stored on cassette magnetic tape for processing and storage if required. 

Since the project started in October, 1982, transfer of data from the 
M cassette to the U.C.D. mainframe computer has been achieved, to 
allow submission of suitable data to the C.S.E. centre in Leuven. These 
E.C.G. data will form part of the C.S.E. data-base, and will be used to 
compare the M computer E.C.G. measurements with those of o ther 
programmes. The eventual aim is to reduce interprogramme variation in 
tbe E.C.G. measurements and interpretation. 
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The M is also being evaluated locally. The aims are to report on the 
utility of the M, to correlate M measurements (including P- R & R P 
intervals, & Q RS & QT durations) with those oft wo independent observers 
and to assess the ability of the M to diagnose myocardial infarction in 
terms of sensitivity, specificity, and positive and negative predictive values. 
To date, 50 E.C.G.s have been acquired and measurement by the observers 
has started. The M has proved easy to operate. Preliminary impressions 
suggest considerable diagnostic capabi lity. 

Professor Maurice F. Mumaghan, MD., DSc. 

Department of Physiology, University College, Dublin. 

Study of induced Circus Wave as a Mechanism of Cardiac Arrhytlunias. 
(Effects of Lignocaine and Hyperkalemia). 

The electrophysiological effects of antiarrhythmic drugs are usually 
studied using normal mammalian cardiac muscle. However, most life
threatening a rrhythmias arise from damaged, usually ischaemic cardiac 
tissue. Hypoxia, low pH and high extracellular potassium concentration 
occu r in such tissue. In fact extracellular potassium concentration, [K +]0 , 

is increased about two-fold in the ischaemic marginal zone and about 
four,fold in the infarcted tissue. Consequently in studying antiarrhythmic 
drugs, such as lignocaine, the effect of these factors on their properties 
should be considered . 1 

In this study the effect of increasing concentrations of Ko on the 
electrophysiological effects of lignocaine were investigated in isolated 
right ventricular muscle of the rat bathed in Krebs-Henscleit solution 
gassed with carbogen. Action potentials were recorded with conventional 
intracellular microelectrodes. The muscle strips were driven by a stimulator 
at a rate of 0.5Hz and effective refractory period (ERP) was determined 
by measuring the minimal interval at which a second pulse had to be 
applied to produce an action potential, with an amplitude of at least 
50% of the contro l. How increasing [K +]0 modified the effect of increasing 
concentrations of lignocaine on electrical activity was investigated. 

Increasing [K +]0 a lone depressed the resting potential (R P) and the 
action potential amplitude (APA) and slowed the maximum rate of 
depolarization (MR D) in a linear manner. Lignocaine alone had no 
significant effect on RP or APA. High concentrations decreased MRD 
and the action potential duration (APD00) but the latter effect was 
antagonized by high [K +]0 . The most remarkable effect of lignocaine 
was the lengthening of the ERP at normal and particularly at high [K +]0 . 

The rate of change of ERP against concentration of lignocaine was 
significantly different at the I % level for all four [K +]0 tested, and 
increased with increasing [K +]0 . 

The ratio of ERP/A PD90 is considered important as a determinant of 
antiarrhythmic effect. This ratio increased dose dependently at all [K +]0 . 

At the upper end of the normal therapeutic range (I 0-30uM) of lignocaine, 
[K +]o of J4mM resulted in a 5.6-fold increase in the ERP/APD90 ratio. 
The results indicate that local hyperkalaemia may modify significantly 
the properties of lignocaine. 
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P rofessor Kcvin O'MaUey, MO., FRCPI., in collaboration with 
F. Meaghcr, MRCPI. and 0. Fitzgcrald, MRCPI. 

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

Physiological Response to Cardiol'ascular Drugs ll'itlt Particular Reference 
to tlte Aged. 

Baroreflex function is reduced in the elderly. The reflex increase in 
heart rate and associated symptoms on vasodilator antihypertensive 
therapy might therefore be less in elderly hypertensive patients. The 
objective or this study was to assess the efficacy and tolerability of 
hydralazine when used alone in the treatment of such patients. 

Eleven patients with essential hypertension with normal renal and 
hepatic function were studied. The mean age was 69 years (range 61 81). 
Patients began with a tritration phase (hydralazine 25 mg twice daily) 
and the dose of hydralazine was doubled until a diastolic of 90 mmHg 
or less or a fall of 15 mmHg in diastolic pressure was obtained, or until 
a maximum dose of 200mg per day was reached. Patients then entered a 
controlled comparison of placebo vs. hydralazine. 

Placebo Hydralazine p 

BP, mmHg 186.3 ± 7.6 156.8 ± 7.0 < 0.01 
104.3 ± 3.0 84.7 ± 3.9 < 0.01 

Heart rate, 
B.P.M. 79.6 ± 3.5 82.4 ± 2.1 NS 

N, 9; mean± SEM 

The supine blood p ressure was reduced by 29.4 ± 8 (mean ± SEM) 
and diastolic by 19.6 ± 2.2 mmHg while there was no significant change 
in resting heart rate. 

Two patients were withdrawn from the trial because of side effects, one 
because of breathlessness and swollen ankles and the other because of 
headaches. 

This preliminary study suggests that hydralazine is an effective blood 
pressure lowering agent in elderly hypertensives with an efficacy at least 
equal to diuretics or beta blockers. It is tempting to suggest that the 
considerable efficacy of hydralazine was due to blunted baroreflex function 
in the elderly and that it is a useful antihypertensive agent. However, 
larger studies comparing young and elderly hypertensives and dillerent 
treatments will be necessary to test tbis hypothesis. 

The second body of the work undertaken on this grant was to examine 
the relationship between cardiac responsiveness to isoprenaline, lympho
cyte beta adrenoceptor function and age and this is described elsewhere 
in this report. 
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Ronan G. O'Regan, MB., BSc., PhD. 

Departmen t of Physiology, University College, Dublin . 

Control of Carotid Chemoreceptors by Sympathetic Nerves. 

The inftuences exerted by sympathetic efferent nerves on extracellular 
activities of calcium ([Ca ++]e) and potassi um ([K +]e) in the carotid body 
and on carotid chemosensory potentials were examined in order to gain 
further insight into the mechanisms responsible for the effects mediated 
by these nerves on carotid chemoreceptors. 

Experiments were carried o ut on 33 anaesthetized (pentobarbitone), 
paralysed (pancuronium) and artificially ventilated cats. Small-diameter 
cannulae whose tips lay in carotid arteries in t he thorax were used to 
infuse solutions (0.1-0.5 ml. min- 1) containing dopamine. Electrode 
assemblies, consisting of microelectrodes sensitive to Ca + + and K + were 
inserted (300-600 J.1M) into the carotid body. C hemosensory activity was 
recorded from sinus nerve preparations. The distal ends of cut pregang
lionic cervical sympathetic trunks were electrically stimulated. 

Sympathetic stimulation (56 tria ls) was without effect on [Ca + +]e in 
28 trials and on [K +Je in 29 trials. This procedure induced decreases 
(22 trials ; mean change, 0.24 mM) and increases (6 trials; mean change, 
O.l 8mM) in [Ca ++]e. Red uctions (mean change, 0.69 mM) and elevations 
(mean change, 0.5lmM) in [K +Je during sympathet ic stimulation were 
noted in 18 and 9 trials respectively. Chemosensory activity was either 
unaffected, excited or occasionally inhibited. Infusion of solutions 
containing dopamine (25 j.1g. min- 1) in 13 tria ls was associated with 
reductions in [Ca + +Je (9 tria ls; mean change, 0.49 mM), [K +Je (12 trials; 
mean change, 2. 7 1 m M) and chemosensory discharge rates. No increases 
in these measurements were noted in any tria l. Haloperidol (J - 2 mg. kg- 1 

i.v.) reduced or abolished the effects of both sympathetic stimulation and 
dopamine administration on [Ca + +]e and [K +]e. Inhibitory responses of 
chemosensory activity to sympathetic stimulation and to dopamine were 
also abolished by administration of this agent. 

This investigation provides evidence that reductions in [Ca + +]e and 
[K +Je within the carotid body accompany the inhibitory changes induced 
by sympathetic efferent nerves on carotid chemoreceptors. These changes 
depend on dopaminergic mechanisms. 

J . P . P hiUips, MA., MD., FRCSI. 

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

Brain-Type Creatine Phosphokinase (CPK-BB) and Cerebral Injury . 

Increased Brain-Type CPK-BB in Marathon Runners 
We used a sensitive radioimmunoassay to measure CPK-BB in the 

serum of ten healthy volunteer athletes competing in the recent Dublin 
marathon (42 km). For comparison CPK-MB was measured by an ion 
exchange chromatographjc assay in the same sera. 
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Seven runners had abnormal CPK-BB and CPK-MB levels I hour after 
the race. The upper limits of normal for CPK-BB is 3 ng/ml and 3 units/! 
for CPK-MB. Most had elevated CPK-BB and CPK-M B after 24 hours. 
All athletes, however, had normal BB levels at 4 days, while seven con
tinued to have abnormal M levels. 

No athlete had demonstrable neurological abnormalities following the 
race, although all were visibly distressed. Many had minor electro
cardiographic changes, in some instances suggesting myocardial ischaemia. 
Afterwards, all had normal 99m Tc-pyrosphosphate myocardial scinti
grams, indicating no evidence of myocardial necrosis and suggesting a 
non-cardiac source for C PK-MB, a finding described by others. CPK-BB 
rises rapidly in the serum after brain injury and fa lls quickly thereafter. 

The MB isoenzyme in this series remained abnormal after 4 days in 
seven runners, supporting the probability that different isoenzymes were 
being detected in many instances. 

CPK-BB was also estimated by radioimmunoassay in a fourteen year old 
boy competing in a thirteen mile marathon. After ten miles the boy 
developed a right-sided l1emiparesis and he became dysphasic. A C.T. 
brain scan and carotid and cerebral angiography revealed changes sug
gestive of cerebral ischaemia or early infarction. Abnormal CPK-BB 
levels were detected after forty-eight hours when hypoxic cells developed 
structural changes due to continuing ischaemia. The enzyme remained 
high and then fell correlating with subsequent clinical improvement. The 
evidence suggested the enzyme is a reliable index of cerebral injury. 

Brain Type CPK-BB and Cerebra/Ischaemia after Subarachnoid 
Haemorrhage 

ln 27 unselected patients with clinical evidence of neurological deficit 
4-5 days after SAH serum CPK-BB was estimated by radioimmunoassay. 
25 patients had abnormal levels. The J 8 patients with enzyme levels not 
greater than twice normal were drowsy or had minimal neurological 
signs; none had cerebrovascular spasm demonstrable at angiography, and 
all recovered quickly and abnormal isoenzyme levels were not sustained. 

7 patients had C PK-BB levels many times normal, 3 of these were 
deeply unconscious, with evidence of SAH on C.T. scan, and died . In 
each case the enzyme level remained elevated until approximately 48 hours 
before death. The other 4 patients were conscious but mildly confused 
when they presented and later had severe, sustained cerebrovascular 
spasm with resulting cerebral ischaemia. 

Their clinical deterioration was followed by increases in serum CPK-BB; 
only one was fit for elective surgery. 

CPK-BB present in cerebral astrocytes is released at time of injury. 
Serum levels correlate with clinical radiological assessment of cerebral 
ischaemia. CSF levels are high in laboratory animals after cardio
pulmonary bypass, and we found serum levels slightly or moderate ly 
raised in 10/4 patients after open-heart bypass surgery. 

Brain-Type Creatine Phosphokinase Serum Levels before and after ECT 
Brain-type creatine phosphokinase isoenzyme (CPK-BB) was measured 

by radioimmunoassay in the serum of 31 depressed patients undergoing 
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bilateral ECT on 36 occasions. Samples were taken shortly before and at 
one hour, two hours and six hours following ECT. ECT did not cause a 
significant alteration in serum CPK-BB concentration during the six 
hours following the treatment. Similarly, there was no difference in mean 
pre-ECT concentration of serum CPK-BB between patients teceiving the 
first ECT of their current admission and those receiving subseq uent 
treatments. The pre-index ECT concentration was raised above the 
laboratory normal limit of 3.0 ngfml in 9 of the 36 samples. Three of 
these samples were taken before any ECT had been given on the current 
admission, and no convincing explanation was fol.lnd for these un
expectedly high levels. 

These findings do not support suggestions that ECT causes gross 
alteration in permeability of the blood-brain barrier, nor that it causes 
detectable brain injury. 

GASTROENTEROLOGY 

Frank M. HaJJinan, BSc., PbD., in collaboration with M. Rose, BSc. 

Child ren's Research Centre, Our Lady's Hospital for Sick Children, 
Crumlin, Dublin. 

Characterisation of the Salivary Proteins of Normal Individuals, Cystic 
Fibrosis Patients and their parents by Electrophoretic and fmmunoe/ecrro
phoretic Techniques. 

As reported previously no major differences between C F and control 
parotid saliva proteins in different gel systems or, between different 
classes of proteins, such as lectin binding glycoproteins, heparin binding 
proteins etc. were found. However, these comparisons were complicated 
by the large amount of polymorphic variation between individuals. 
Hence, in the last year our work has concentrated on the characterisation 
of human parotid saliva proteins to understand the normal organisation of 
these proteins and the basis of differences between normal individuals. T o 
this end, we have (a) analysed the polymorphic anodic salivary proteins by 
PAGE techniques: All were shown to be proline rich proteins by their 
collagenase sensitivity and their reactivity with an antiserum to a well 
characterised salivary proline rich protein (a gift from Dr. A. Bennick, 
University of Toronto). Individual proteins were isolated by non de
naturing PAGE and their polypeptide composition determined by SDS/ 
PAGE and immunoblotting techniques. A si ngle polypeptide of 23000 
Mr, with two common polymorphic forms termed a and a 1, either alone 
or, in combination with other higher (26000 Mr, polypeptide b) and 
lower (21000 Mr, polypeptide c). Mr polypeptides account for much of 
the variation in this system although certain proteins have not yet been 
fully characterised. (b) Analysed the basic proteins of parotid saliva using 
a new disc PAGE system. Up to 12 different basic proteins, all proline 
rich also, were recognised in this system. The M r values of these proteins, 
determined by a second dimension SOS/PAGE analysis varied from 
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12500 to 77000. A nu mber of these proteins are a lso genetically poly
morphic. The major diffuse protein appears to be a glycoprotei n based 
on blotting analysis, lectin binding studies and specific staining techniques. 
Analysis of the effects of various pro teases on the electrophoretic mobilities 
of the basic proteins has shown that there is a specific limited proteolysis 
of the basic glycoprotein by the enzyme gland ular kallikrein. (c) A number 
of antisera to parotid saliva proteins have been prepared. An anti amylase 
antiserum has been used in crossed immunoisoelectric focusing and lecti n 
immunoaffinoelectrophoresis studies of CF and control amylase but no 
differences cou ld be detected. Antisera against whole saliva and both the 
acidic and basic proline rich protein fractions have a lso been prepared 
but these antisera are too weak and exhibit unusual cross reactivity and 
can not be used in immunoelectrophoretic analysis. 

Denis R. Headon, BSc., PhD., in collabora tion with Anne Walsh, BSc. 
and Anne McMabon, BSc. 

Biochemistry Department, University College, Galway. 

Tlte Susceptibility of Gastric and Intestinal Mucosa to the Chaotrophic 
Action of Bile Salts. 

Previous experiments have shown that a vanatwn existed in the 
susceptibility of plasma membrane preparations of gastric and intestinal 
origin to the chaotrophic action of bile salts. Radiolabelling of intact 
stomachs followed by subcellular fractionation has led to the identification 
of the membranes exposed to the luminal contents of the stomach. These 
membranes are damaged on exposure to bile salts first by removal or 
lipid components followed by the liberation of membrane protei ns. The 
degree of cellular damage has been studied histologically with a high 
degree of correlation between the biochemical an d histological data. 

As the damage to the membranes has been shown to be temperature 
dependent, the analyses of cholesterol and phospholipid compositions of 
the membrane preparations in terms of their impact on membrane fluidity 
was undertaken. The fatty acyl composition of the phospholipid molecules 
indicates a greater degree of unsaturation in the plasma membrane 
preparations of gastric origin compared to those of intestinal origin. 
Comparison of the degree of unsaturation of the phospholipid molecules 
in the outer and inner leaflets of the phospholipid bilayer serves to highlight 
this difference. 

rt is with the outer leaflet of the phospholipid bilayer that the biles 
salts first interact and thus the greater the difference in the degree of 
unsaturation of this area of the membranes to bile salt damage. T he 
outer leaflet of the phospholipid bilayer in the gastric preparations 
contains almost twice the number of double bonds per 100 phospholipid 
residues as does the intestinal membrane preparation. T his difference in 
the degree of unsaturation would account fo r the variations in the 
susceptibility between mucosal membranes of gastric and intestinal origin 
to bile salt damage. 
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Dcnis R. Headon, BSc., P hD., in collaboration with Marian Oevitt, BSc., 
Brigid Cunningham, BSc. and A1an Dobson, BSc. 

Biochemistry Department, University College, Galway. 

The fnjluence o.f Diet on Low and High Density Serum Lipoproteins. 

The very low density (VLDL), low density (LDL1, LDL2) and high 
density (HDL2, HDL3) serum lipoproteins have been prepared by 
floatation in sodium bromide gradients. The interest in the above serum 
lipoproteins stems from the association of some of these fractions with 
the incidence of cardiovascular disease. 

Samples of serum from 7 volunteers on a free choice diet have been 
fractionated and analysed in terms of their cholesterol, cholesterol ester, 
phospholipid, triglyceride, and apolipoprotein composition. 

Dietary data of the 7 volunteers has been recorded over a 7-day period 
and the recorded data analysed by computer using the McCance and 
Widdowson data base. The diets of these 7 volunteers have been supple
mented with a fatty acid containing 14 carbon atoms over a period of 
6 weeks and the influence of this dietary regime on the composition and 
concentration of the serum lipoproteins is being assessed. 

A group of coeliac patients have been examined in terms of their total 
serum cholesterol concentrations and their serum lipoprotein concen
trations. Coeliacs, because of their demonstrated poor absorptive 
condition, do not efficiently absorb cholesterol from the gut; however, 
as a group their serum cholesterol levels are not significantly different 
from a control non-coeliac population. In these subjects the levels of 
LDL and HD L were decreased, this decrease possibly resulting in the 
increased endogenous synthesis of cholesterol to compensate for the 
deficiency in absorption of cholesterol from the gut. The impact of a 
gluten free diet on the concentration and composition of the serum 
lipoproteins in the coeliac population is under investigation. 

Professor B. F. Leek, BVMBS., BSc., PhD., M RCVS., in collaboration 
with K. St. J . Lucas, MVB., MS., MRCVS. and D. N. Kisauzi, BVM ., 
Dip. P bysiol., PbD. 

Veterinary College of Ireland, University College, Dublin. 

An Im•estigation of Lil•er Blood Floll' and Liver Metabolism in Health 
and Disease. 

T he previous report described the effects, in sheep, of varying the feedi ng 
state and of chronic carbon tetrachloride p oisoning on hepatic blood 
flow and metabolism. The present study involved 14 chronic surgically 
prepared sheep, of which 9 were successfully used in experiments. The 
Fick principle was used to investigate the effects of experimental pyrexia, 
and of adrenaline and nor-adrenaline infusions. 

Experimental pyrexia was induced in eleven experiments by intravenous 
injection of an E. Coli lipopolysaccharide pyrogen. The pyrexia reaction 
was characterised by a latent period followed by a biphasic temperature 
rise. During the latent period total hepatic blood flow (TH F) fell, due to 
reductions in both portal venous flows (PVF) and hepatic arterial flows 
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(1-I AF). During the first temperature rise, there were big transient increases 
in HAF. During the second temperature rise, THF was below control 
levels, due to reductions in PVF. Hepatic oxygen consumptions were 
increased slightly during the latent period and the earlier part of the 
temperature rise, but were slightly below control levels thereafter. 

Jugular vein infusions of adrenaline (5 experiments) ca used progressive 
increases in THF while infusions of noradrenaline (4 experiments) initially 
caused a decrease and later an increase. in both cases the changes were 
mainly attributable to changes in PVF. Hepatic oxygen consumption was 
increased by nor-adrenaline and even more by adrenaline. 

Mesenteric vein infusions of adrenaline (4 experiments) or nor
adrenaline (3 experiments) which delivered high concentrations to the 
liver before the systemic circulation, did not cause marked or consistent 
changes in THF. Thus the effects of the catecholamine effects were not 
via a direct effect on the intra-hepatic vasculature. 

1 n general the I iver was able to meet its oxygen demands during the 
diverse oxygen supply conditions by altering oxygen extraction - control 
sheep having a large extraction reserve. The pyrogen effects were unlikely 
to be mediated by catecholamine mechanisms. 

Prem Puri, MS., and Denis J. Reen, MSe., PhD., in collaboration with 
Catberine ScaUan, BSc., PhD. 

Children's Research Cemrc, Our Lady's H ospital for Sick Children, 
Crumlin, Dublin. 

Application of Monoclonal Antibodies in the Diagnosis of 1/irschsprtmgs 
Disease. 

The objective of this project is to produce a monoclonal antibody for 
the identification of human ganglion cells. Tbe source of antigens used in 
the study are human ganglion cells obtained during lumbar sympathec
tomy. Following unsuccessful attempts to isolate intact ganglion cells from 
non-neuronal cells, whole tissue extract was used. Female Balb/c mice 
were immunised by intraperitoneal injection of extract in Freunds complete 
adjuvant. Followi ng three booster injections a t weekly intervals, the 
spleens were removed and cell fusion was carried out using the Sp2 
myeloma cell line. At ll days post fusion at least one cell colony was 
visible in 75 % of culture wells. Hybridoma supernatants were screened 
by indirect immunonuoresence using FlTC labelled rabbit anti-mouse 
lgG antibody on 8 J.1111 tissue sections. Sections of sympathetic ganglia 
from adults were found unsuitable for immunofluoresence screening 
because of marked autofluoresence due to the presence of lipofuscin 
deposits. Rectal tissue, being a rich source of parasympathetic ganglia, 
was therefore used for all hybridoma screening. Of 250 culture s uper
natants tested in the first fusion experiment, none reacted specifically with 
ganglion cells. 8 out of 250 wells produced antibody reacting with whole 
tissue sections. Other screening procedures including immunoperoxidase 
and biotin-avidin complexes are being tested. Further fusjon experiments 
providing larger numbers of hybridomas for screening arc now being 
evaluated. 
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Gerald Tomkin, MD., FRCPI., FACP., in collaboration with Louise 
Scott, BSc. 

Biochemistry Department, Trinity College, Dublin. 

Cholesterol Metabolism in Diabetes Melli111s. 

Diabetes Mellitus produces considerable change~ in cholesterol meta
bolism. We have shown that H MG CoA reductase, the rate-limiting 
enzyme of cholesterol biosynthesis, is significantly decreased in the liver 
(p < O.OOI) and significantly increased in the intestine (p< O.OOI) of 
diabetic rats when compared with controls. ACA T, which catalyses the 
conversion of cholesterol to cholesterol esters intracellularly was also 
found to be significantly decreased in the diabetic rat Jiver (p< 0.05), but 
unchanged in the intestine when compared with control rats. Cholesterol 
?a-hydroxylase, which catalyses the rate-determining step of bile acid 
biosynthesis, was significantly increased in the liver of diabetic rats 
{p< O.OOJ) when compared with controls. Tt was also shown that the more 
diabetic the animal, the greater the deviation from normal enzyme 
activilies was found. When bilateral subdiaphragmatic vagotomy was 
performed in normal rats, there was a marked incrC'ase in both hepatic 
HMG CoA reductase and ACAT activities (p< O.Ol) and cholesterol 
?a-hydroxylase activity was decreased (p< 0.02) in comparison with 
sham-operated controls. In diabetic rats vagotomy produced no significant 
change in hepatic HMG CoA reductase activity, but ACAT activity was 
significantly reduced (p< O.OI). The effect of vagotomy on cholesterol 
?a-hydroxylase is as yet inconclusive. These results suggest that the 
changes in the rate-limiting enzymes play an important role in the produc
tion of abnormal cholesterol metabolism in diabetes. 

In an effort to elucidate the mechanism of the cholesterol-lowering 
action of the biguanide Mctformin , we studied the influence of both 
acute and chronic treatment of this drug on HMG CoA reductase and 
ACA T activities in the liver and the intestine. No effect was shown on 
either enzyme in the liver. Intestinal ACAT activity was significantly 
reduced (p< O.OOI) in both normal and diabetic rats when compared 
with controls. Furthermore, whereas intestinal H MG CoA reductase 
activity was markedly increased in diabetic rats, Metformin admin istration 
resulted in normal levels of activity. These results could possibly explain 
the anti-atherosclerotic effect of Metformin. 

HAEMATOLOGY 

S. M. Lavelle, MD., in collaboration with Maura Maclomhair, FIMLS. 

Department of Experimental Medicine, University College, Galway. 

Allfithrombotic Effect of Anticoagulants 011 Hypercoagulable States. 

We are quantitating the thrombotic response by measuring the weight 
of thrombus which gathers on a standard wire surface in a blood vessel 
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for one hour, and the effects of factors which increase or reduce 
coagulability. 

The differences in response among untreated animals were considerable. 
Some animals seemed to be naturally hypercoagulable. We explored this 
aspect further. Six experiments were carried out. 

I. A further 48 rats completed the series examining the effect of a 
combination of low-dose heparin, warfarin, aspirin and dipyridamole 
in reducing venous thrombosis. At Factor Tl levels 12- 25 %, mean 
thrombus was reduced by three-quarters and at Factor lllevels of26-50%, 
by one third. Such combinations might provide a safe anticoagulant regime 
free from haemorrhagic complications. 
2. Aspirin and dipyridamole reduced thrombus by 43 % in 20 rats 
versus 18 controls (dose 14 mgfkg). 
3. Epsilon-aminocaproic acid increased arterial thrombus by 18 % in 
46 test animals versus 35 controls (dose 333 mgfkg). 
4. Ellagic acid increased thrombus on the arterial side by 22 % and on 
the venous side by 17 % in 24 animals as against 24 controls (dose 5 mg/kg). 
5. Variations in thrombus weight might be due to variations in intake 
in vitamin K. Pilot experiments indicated that prior injection of vitamin K 
increased thrombus weight. Twenty-one males and twenty-one females 
were given vitamin K, as against 19 controls. Plasma factors 11 , Vlf and 
X were appreciably raised. Venous thrombus was not affected in the 
females, but was reduced by 22 % in the males. Arterial thrombus was 
increased by 8 % in the females and remained reduced by 8 % in the 
males. Observations are continuing, (dose 0.014 mg/kg). 
6. Pilot experiments were also carried out to determine the dose of 
intravenous dopamine in which its effect on thrombus weight in males 
and females at arterial and venous sites might be explored. 

Sbaun R. McCann, MB., .BCh., MRCPJ., MRCPath., in collaboration 
with Rosalind Meldrum, BSc., PhD. 

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

Cryopreservation of Human Bone Marrow: Application in Autologous 
Marrow Transplantation. 

Autologous transplantation of marrow may be important in the 
treatment of leukaemias and certain solid tumours. 

Such treatments require the marrow to be stored, effects of which may 
be evaluated by culturing the marrow which gives rise to colonies of 
haemopoietic progenitor cells. 

Our aim was to establish a culture assay for granulocyte progenitors 
in the marrow. Cultures of placental tissue were established. The culture 
supernatant contains a colony stim ulating activity (CSA), necessary for 
the promotion of granulocyte colonies in semi-solid culture. Forty-seven 
marrows were cultured for measurement of granulocyte colony (CFU-C) 
content, forty from patients with severe idiopathic aplastic anaemia 
(SIAA) and seven from healthy volunteers. The numbers of granulocyte 
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progenitors (CFU-C) in aplastic marrow ranged from 0 to 30 per 105 

nucleated cells. Changes in the marrow CFU-C content parallel changes 
in the state of the aplasia. The number of CFU-C's in normal marrow 
Jay in the range 27-100 per 10s nucleated bone marrow cells. 

For short term storage at 4°C for 48 hours the marrow is diluted in 
culture medium supplemented with heparin and dextrose. For longer 
periods the marrow is frozen and stored in liquid nitrogen ( 196°C). 
A cryoprotectant (DMSO) is added. 

A programmable freezer was obtained. The efficiency of the freezing 
procedure was tested by assessing preservation of cell viability, erythroid 
progenitors (BFU-E, CFU-E) and granulocyte progenitors (C FU-C). 
Three normal bone marrows were cultured (Table 1). 

From 12 samples of normal blood buiTy coat, the average number of 
erythroid colonies stimulated by erythropoietin (BFU-E 2) and CFU-C 
were obtained . The numbers of stem cells in peripheral blood buiTy coat 
are shown in Table 2. Such blood may prove a useful source of stem cells. 

The number of stem cells are well preserved despite low cell viability 
after freezing. The engraftment potential of the marrow should be 
satisfactory. 

TABLE I 

Cell 
viability Storage 

Normal after Interval Before/ BFU-E1 BFU-E2 CFU-E CFU-C 
Marrow freezing (days) After 

A 55.73 % 15 B NO 6.50 69.00 59.50 
A 5.00 11.50 

B 49.17 % 15 B 24.50 96.50 272.00 43.50 
A 30.50 37.50 20.50 43.50 

c 11.4 % 2 B 16.50 20.50 74.00 37.50 
A 13.00 13.00 0 18.50 

0 10 % 17 B 16.50 20.50 74.00 37.50 
A 11 .00 19.50 0 24.00 

T ABLE 2 
Normal Blood Buffy Coat 

M ean number of colonies± SE from 12 samples 
(X 2. JQ- 5 cells) 

Before Freezing 

After Freezi ng 

Cell viability 
>30 % 

Storage 
Jnterval (days) 
5 

BFU-E., 
12.78 ± 4.75 
4.50 ± 1.75 

CFU-C 
8. 10 ± 1.29 
9.25 ± 3.45 

>20% 21 
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MENTAL HEALTH 

Traolac Brugha, MB., BCh., MRC.Psych., in collaboration with Ronan 
Conroy. 

St. Vincent's Hospital, Dubl in. 

Director : Professor Noel Walsh. 

A Controlled Study of Life Events in Depressed Out-Patients. 

Although numerous retrospective studies have shown an impressive 
association between recent 'undesirable' or 'threatening' life events ami 
episodes of depression, two clinically relevant questions have been posed: 
I. A re episodes of clinical depression leading to psychiatric out-patient 
treatment associated with recent stressful life events; 
2. D o more severe depressive disorders conform to the same pattern 
of association as less severe disorders? 

A sequence of fifty newly referred psychiatric ou t-patients was compared 
with healthy general population controls matched for age, sex, occupa
tional and marital status. The Present State Examination was used to 
standardise clinjcal judgments and the CATEGO computer progra mme 
to classify patients according to internationa lly agreed clinical syndromes 
and categories. Each subject was interviewed concerning the occurrence 
of a specified list of life events during tbe previo us year. 

Compared with controls patients reported significantly more undesirable 
life events during the six months before interview (p < O.OJ).Further 
comparisons showed that no statistically significant difference in the 
frequency of undesirable events was reported by 22 patients with a 
research diagnosis of ne urotic depression when compared with controls. 
More severe depressive disorders ( 19 cases of retarded depression) were 
associated with a significantly greater frequency of reported events 
compared with matched controls. 

In conclusion the association between depression and adversity has 
been confirmed in a clinical sample. In newly referred cases of depression 
this association is certainly not confined to minor degrees of clinical 
disorder. These findings a re consistent with a multifactorial aetiological 
model of depressive disorders. 

R. J. DaJy, MA., MD., FRCP., FRCPsych. and B. McLeavey, Al\1.1., 
BSc., MA. 

Department of Psychiatry, Regional Hospital, Cork . 

Se(f-management as a Treatment Programme for Self-poisoning Patients. 

The importance of interpersonal difficulties in precipitating self
poisoning behaviour is frequently referred to in the li terature. However, 
to date no study has undertaken a n empirical investigation into specific 
deficits in interpersonal problem-solving skills in these patients. The 
present study was designed to assess such skills a nd to investigate the 
effectiveness of a treatment programme of In terpersonal Problem-solving 
witruo a Self-management framework in reduci ng self-poisoning attempts. 
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Self-poisoning patients (N - 20) were compared with a psychiatric 
control group (N 20) and a normal (non-patient) control group on 
measures of interpersonal problem-solving. Three aspects of cognitive 
problem-solving were assessed usi ng a standardised test (MEPS): 
1. Means-ends problem-solving (the ability to plan, in a step-wise fashion, 

means to reach a stated goal). 
2. The ability to generate alternative possibilities for overcoming real-life 

problems. 
3. The awareness of the consequences of responding to temptations to 

behave irresponsibly. 
Following significant F rati os (see Table I) a posteriori comparisons 

(Tukey (a) proced ure) showed that on all measures the self-poisoning 
patients performed significantly worse than normal controls. Their 
performance was as poor as, and on some measures, worse than that of 
psychiatric patients. 

Rating scales were designed and developed for use in the present st udy 
to assess attitudes and behavioural responses to interpersonal problems. 
A reliability st udy using 100 university student subjects showed an 
adequate level of internal reliabili ty. 

Following a significant F ratio (see Table 2) a posteriori comparisons 
(Tukey (a) procedure) showed that the self-poisoning group scored 
significantly lower than the normal control group on the Rating Scales. 
The psychiatric group scored significantly lower than the normal group. 
The trend was also for the self-poisoning group to score lower than the 
psychiatric group. The results confirmed the hypothesis that self-poisoning 
patients are deficient in interpersonal problem-solving skills. 

On the basis of these findings an experimenta l treatment programme 
was commenced to compare the effectiveness of a new treatment pro
gramme (Interpersonal Problem-solving within a Self-management 
Framework) with the standard supportive treatment normally offered to 
self-poisoning patients. All self-poisoni ng patients passing through the 
Emergency Department of Cork Regional Hospital are screened, and 
suitable patients are assigned randomly to either the experimental or 
control treatment groups. This phase of the study is still in progress. 

TABLE I 
Means, Standard Deviations and F Ratios for Comparison Groups on 

Measures of Cognitive Tnter-Personal Problem-solving (M EPS) 

Variable Self-poison Psychiatric Normal 

Means-ends M so M so M so F 

problem-solving 6.68 5.20 8. 19 4. 18 12.75 5.84 7.42** 
Generation of 
Alternatives 5. 10 2.07 3.85 1.73 7.65 3.38 12.04*-t. 
Awareness of 
Consequences l 2.25 1.29 2.35 1.04 3.80 0.70 12. 70*'' 
Awareness of 
Consequences 1I 1.70 1.38 1.40 1.14 2.65 1.22 5.36** 
** P< .O I 
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TABLE 2 
Means, Standard Deviations a nd F Ratio for Comparison Groups on 

Rating Scales 

Group M S D F 
Self-poison 68.95 12.16 
Psychiatric 75.65 10.82 I 6.80*~· 

Normal 88.05 8.39 
•• P< .OI 

Professor T. J. Fahy, MO., FRCPsych., FRCPI., DPM., in collaboration 
with R. H. Latey, MB., MRCPsych., DCH . 

Department of Psychiatry, University College, Galway. 

E.C.T. Utilisation Survey (Republic of Ireland). 

The objectives of the E.C.T . usage survey are threefold. The fir~t is to 
establish psychiatrists' opinions and patterns of prescription of E.C.T. 
in Ireland by means o f a postal questionnaire (Questionnaire A) and a 
survey of patients who received E.C.T . in a three month period. Secondly 
the survey is to establish the way in which E.C.T. is given in E.C.T . 
clinics by means of a postal questionnaire (Questionnaire B) and visits 
by an E.C.T. survey team. Thirdly, a cross-cultural comparison with the 
U. K. will be possible as similar methods were used in the U.K. survey 
published in 1981 by the Royal College of Psychiatrists. 

T he returns o n the questionnaire have been as follows: 
Questio nnaire A: Corn pleted by 80% of a ll psycltiatrists at present 

practising in the Republic of Ireland. 
Questionnaire B: Completed for a ll clinics where E.C.T. is regularly 

given and the majority of clinics where it is rarely 
given. 

Data on approximately 380 patients in 24 hospitals is being collected for 
the Three Months Survey. 

42 centres where E.C.T. is regularly given were visited by an E.C.T. 
survey team and feedback, either written or verba l, given. 

Analysis of the data collected and comparisons with the U. K . survey 
will be completed in the fi rst half of 1983. 

J. M. O'Donnell, MSc., PhD. 

Department of Pharmacology, University College, Galway. 

Endocrine Influences 011 Neurotransmilfer Receptor Characteristics in Limbic 
System of Rat Brain. 

Investigations continued into the physiological mechanisms involved 
in the regulation of adrenergic neurotransmitter receptors in rat brain. 
Specifically, this phase of the project was concerned with the interrelation-
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ships between subclasses of alpha- and beta-adrenoceptors when the 
neurotransmitler milieu was specifically altered by drugs having well
characterised actions on neural functions. Rats were administered the 
beta-agonist ~albutamol, the beta-blocker propranolol or the selective 
alpha-2-agonist clonidine for various periods of time, and the profile of 
adrenergic reccptors in different functional regions of the brain determined 
by radio-ligand binding methods which have been previously described. 
l n addition to conventional ligands for adrenergic receptors the binding 
of tritiated propranolol was also studied, si nce receptors for this antagonist 
are known to exist in the cerebral cortex. 

Significant effects of these drugs on beta-adrenergic and propranolol 
receptors of cerebral cortex and on alpha-2 subtype adrenergic receptors 
of limbic region are shown in Table I. Salbutamol increased the affinity 
of cortical beta-receptors and significantly decreased the density of both 
beta and propranolol receptors. Propranolol treatment increased the 
density of beta-receptors while reducing the binding of propranolol itself. 
Neither salbutamol or propranolol a ltered the alpha-adrenergic receptors 
of limbic areas. The alpha-2-agonist clonidine caused very similar 
alterations in density and affinity of binding of both propranolol and 
beta-ligand in cortex, and also increased the binding sites for clonidine 
itself in the limbic regions. These results show that cortical beta receptors 
are altered in many instances without changes in the alpha-adrenergic 
receptors. Clonidine although an agonist is assumed to reduce nora
drenaline release by presynaptic inhibition, but in cerebral cortex ca used 
erTects more consistent with augmented noradrenaline availability. 

TABLE I 
Significant Changes in Brain Adrenergic Receptors following Agonist 

or Antagonist Treatment 

Drug Type: Receptor Effect: 
Beta Prop A/p/w-2 

Bma~ Kd Bmax Kd Bmax Kd 

Beta-agonist 
Beta-blocker 
Alpha-2-agonist 

i 

i 
Bmax = maximum density of binding sites 
Kd = affinity constant 

i i 

0 . C. Williams, BSc., PhD., in collaboration with G. O ' Beirne, BA (Mod). 

Biochemistry Department, Trinity College, Dublin. 

Characterisation of Benzodiazepine Receptors on Intact Brain Cells. 

The objective of the project is to study the molecular nature and 
regulation of the Benzodiazepine (BZ) receptor on intact brain cells in 
o rder to more readily determine the mechanism of action of the benzo
diazepine tranquillizers. 

Binding of [3H]-diazepam and -flunitrazcpam to ox-brain synaptie 
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membranes has been measured using both filtration and centrifugation 
methods in o rder to introduce the student to receptor assay techniques 
as well as determine the optimum system for use in cell studies. Best 
results were obtained using ftunitrazcpam with the filtration assay. Binding 
was found to be specific, reversible, high affinity, proportional to 
membrane concentration, stoichiometric for different BZ ligands (showing 
binding to identical site) and stoichiometric to 3H -muscimol binding 
(consistent with BZR and GABA receptor being present in a I: I molecular 
complex). 

Photoaffinity labelling of the BZR using [3H]-ftunitrazepam has been 
used to identify receptor subtypes, size and location. In this study the 
experimental conditions for labelling have been optimised for time 
dependence, light-intensity, oxygen tension using ox-brain cerebral 
cortical membranes. T rreversible affinity labelling of a 51 ,000 molecular 
weight protein has been demonstrated by SOS-PAGE. Only 25 % of 
available BZ-binding sites could be labelled. These values are consistent 
with published values and demonstrate cooperativity of BZ binding to 
a tetramer. 

Platelets have been chosen as a convenient model cell system for 
developing techniques for studying BZRs on intact brain cells. BZRs had 
initially been reported to be present on platelets. Rat platelet rich plasma 
was prepared and 3H-[BZ] binding was measured to intact platelets using 
the filtration method. Binding was found to be specific, high affinity and 
dependent on cell concentration essentially as published. Subsequent 
purification of the platelets by several established methods led to a 
population of single, intact, unaggregated but activated platelets which 
did not bind 3H-BZ. Addition of platelet-free plasma to the purified 
platelets caused reactivation of 3H-BZ binding. Subsequent fractionation 
of the plasma into high and low molecular weight fractions showed that 
both a high and low molecular weight component was necessary for 
reactivation of receptor. 

All techniques necessary for the aims of the project have now been 
developed. Work is now in progress to apply these techniques to the st udy 
of BZ receptor on intact brain cells. Work is a lso being undertaken to 
relate the activation of BZ receptors on platelets to platelet function and 
their involvement in haemostasis. 

TABLE I 
EITect of Washing Platelets Free of Plasma on 

3H-DZ Binding 

PRP 
First wash 
Second wash 
Third wash 
+ PFP 

Binding {fmol/5 x I 07 cells) 
Specific Non-Specific 

97 3 
15 25 
0 45 
0 47 

80 13 

Data show inactivation of specific 3H-DZ binding to platelets when 
platelets washed free of plasma. PRP refers to platelets assayed in 1/ 10 
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volume of plasma. 3H-DZ binding was also measured to platelets which, 
after three washes, were incubated with an equivalent amount of platelet
free plasma. 
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Figure I shows d istribu tion of radioactivity in membranes from ox 
cerebral cortex after photoaffinity labelling with 3H-FZ under optimal 
conditions for I hour. Membranes were dissociated and subjected to SOS
PAG E electrophoresis. Gels were sliced and slices counted for (3 H]. 
Protei n standards were also included in gel. 

Jnsert shows time dependence of incorporation of 3H into protein peak 
with Rf 0.25. = Mol Wt 51,000. 

METABOLI SM AND ENDOCRlNOLOGY 

J . F. Andrews, BSc., MA., MIBioJ.I., PhD., in collaboration wi th G. 
McKee, BA and B. Donne, BSc. 

Department of Physiology, Trinity College, Dublin. 

Thermal and 1/ormona/ Responses of the Obese Rat. 

This study continues our investigations into the physiological 
mechanisms regulating energy flux. We use the rat as an animal model 
in an attempt to further o ur understanding of the causes of human 
obesity. 

Controversy continues unabated in the literat ure as to the existence 
of any mechanism for surplus energy dissipation. We support by practical 
demonstration those who claim that the rat at least possesses such a 
mechanism of 'diet-induced thermogenesis' (D .I.T.) (see last year's 
Report). H owever, our results are very variable. Therefore, in our recent 
work we have concentra ted on identifying nutritional and/or environ
mental factors which infl uence the activation of D.T.T . in overfed rats. 
Three factors have been tentatively identified as positive: (i) in two 
experiments, each on 4 groups of 6 rats, high dietary s ucrose content 
was shown to be necessary for the st imulation of D. I.T. (ii) examination 
of all our experimental data, spread throughout the year suggests that 
day-length affects the occurrence of D.LT., since in the lengthening days 
of spring and in early summer D.I.T. occurred but not in the shortening 
days of autumn ; (iii) disturbance of the animals from their usual ro utine 
caused the suppression of D. I.T. We consider that our experiments 
provide a resolution of the d ifferences in experimenta l fi ndings of the 
disputants in the rat D . T.T. controversy. 

Finally, we feel that our findings may have relevance to man. (f such 
relatively minor external differences can so profoundly influence energy 
fluxes in groups of supposedly identical rats, how much more are such 
facto rs likely to infl uence flux in man with all his dietary, environmental 
and psychological va riables? We hasten to add that it yet remains to be 
proven that the brown fat (the putative site of D.l.T.) observed in ad ult 
man has any physiological function. 
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Frederick J. Bloomfield, PhD., in collaboration with Marjorie M. Young, 
MD., MRCP. 

Trinity College Medical School. 

Director: Dr. Marjorie M. Young, MD., MRCP. 

Neutrophil Function in Psoriasis. 

Objectives: 
The objectives of this study are to establish a link between enhanced 

neutrophil function, increased levels of inflammatory mediators and 
abnormal cellular proliferation in psoriasis. 

Methods and Results: 
Blood was collected from normal volunteers, selected from laboratory 

personnel and students with no known personal or family history of 
inflammatory skin disease. Blood taken from patients with psoriasis was 
selected by Dr. Marjorie Young. They were of mild to moderate severity 
and were either untreated or on mild topical therapy. Techniques used to 
study degranulation were· based on the observations that lithium salts 
stimulate the release of inflammatory mediators from whole blood. The 
research on lithium-stimulated degranulation was extended into the early 
months of 1982 to include further observations. The paper was submitted 
to 'Inflammation' in March 1982 and accepted for publication in April 
(Vol. 6, No. 3, pp. 257- 267). Degranulation of inflammatory mediators 
from psoriatic neutrophils were shown to be enhanced compared to 
normal control cells. In addition, enzymes associated with neutrophil 
function (catalase, myeloperoxidase and NAD(P)H oxidase) and elastase 
were found to be increased in psoriatic neutrophils. Part of this work is 
currently in press (British Journal of Dermatology). 

Techniques were set up to study the production of reactive oxidants 
by measurement of chemiluminescence using luminometry, and it was 
observed that reactive oxidant production is greatly enhanced in psoriatic 
neutrophils compared to control cells. These observations have been 
submitted to the Journal of Investigative Dermatology. 

Conclusion: 
All these observations add further evidence for enhanced neutrophil 

activity in psoriasis. The grant holder has demonstrated that such cells 
have enhanced levels of enzymes associated with neutrophil function, a 
greater capacity to produce reactive oxidants (which cause tissue damage) 
and a greater capacity to release inflammatory mediators such as lysosomal 
enzymes and elastase, which can also cause tissue damage. 

Owen I. Corrigan, BSc. (Pharm.), MA., PhD., MPSI. 

School of Pharmacy. Trinity College, Dublin . 

The Role of the Secondary (i.e. non-cholesterol) Components of Gallstones 
in limiting their dissclution. 

ln western civilizations the principal component in gallstones is 
cholesterol, but the proportion and amount of the other constituents 
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present differ between countries. Chemical agents are being used clinically 
to dissolve cholesterol stones. Duct stones have been removed by T-tube 
infusion of monooctanoin and gall bladder stones have been dissolved 
by oral administration of chenodeoxycholic acid. However, these methods 
appear to fail when significant amounts of non-cholestero l components 
are present in the stones. We have examined the composition of Irish 
gallstones and the influence the non-cholesterol components have on 
stone dissolution in monooctanoin. Using X-ray, I.R. and chemical 
methods, the principal components identified in gallstones from 35 non 
selected patients were cholesterol, calcium bilirubinatc, calcium carbonate, 
calci um palmitate, palmitic acid, magnesium and phosphorous. Cholesterol 
was present in over 95%, bilirubinatc in 80% and carbonate in over 70% 
of stones examined. The average composition of stones analysed is 
summarised in Table 1. A picture of Irish gallstones is emerging which 
suggests that the proportion of mixed stones is higher and the proportion 
of cholesterol stones lower than in comparable U.S. studies. 

Si nce calcium carbonate and calcium bilirubi nate are significant 
secondary components of Irish gallstones, p ure sa mples of these were 
prepared for physicochemical investigation. The estimated solubilities of 
the calcium bilirubinates (acid and neutral fo rms) in monooctanoin were 
orders of magnitude lower than that of cholesterol. Theoretical calcula
tions suggested that even low concentrations of calci um bilirubinate 
should markedly retard the dissolution of predominantly cholesterol 
stones. Model systems containing varying proportions of cholesterol and 
calcium bilirubinate were prepared and their dissolution rates in 
monoocta noin determi ned. The results were in qualitative agreement 
with theory. 

TA BLE I 
Average Composition of Irish Gallstones as a 

percentage of Dry Weight 

Constituent Mean % n. 

Cholesterol 68.78 32 
Calcium carbonate 10.85 33 
Calcium bilirubinate 1.2 15 
Phosphorous 0.2 1 11 
Tron 0.09 9 
Magnesium 0.05 14 

John DonJon, BSc., PbD. 

Department of Biochemistry, Un iversity College, G a lway. 

In vestigation of the Hormonal Regulation of the Multiple Fom1s of 
Phenylalanine hydroxylase. 

Previous studies by this investigator had shown that the multiple forms 
of rat liver phenylalanine hydroxylase are correlated with the degree of 
phosphorylation. 1t had a lso been shown tha t the a<.:t ivi ty of these forms, 
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as assayed in the presence of tetrahydrobiopterin, can be differentially 
stimulated by covalent modification through phosphorylation. ln addition, 
multiple forms and the tetrahydrobiopterin-dependent activity of this 
enzyme can be modified in vivo (leading to phosphorylation and transient 
stimulation of activity) by intraperitoneal administration of pharmacolo
gical doses of glucagon. The primary objective of this present study is 
to establish if the activity and multiple forms of phenylalanine hydroxylase 
can be regulated by physiological changes in the c irculating levels of 
glucagon and/or other hormones, especially insulin. The long-term 
objective of this study is to establish if any such modifications to 
phenylalanine hydroxylase activity may be of therapeutic value to 
phenylketonuria patients. 

The studies conducted over the past year have shown that the 
tetrahydrobiopterin-dependent activity and apparent state of phosphory
lation of rat hepatic phenylalanine hydroxylase is stimulated three days 
after induction of diabetes by the administration of streptozotocin. This 
response can be prevented by concurrent treatmen t with insulin. Animals 
that are subjected to the diabetic state for five to seven days show an 
apparent increase in the amount of hydroxylase present. The latter effect 
is not sensitive to insulin treatment. 

In addition, rats fed on a high-protein diet for one week have elevated 
tetrahydrobiopterin-depeodent hydroxylase activity and an altered dis
tribution of the multiple forms of this enzyme. These combined observa
tions support the conclusion that rat hepatic phenylalanine hydroxylase 
can be modulated in 1•il•o both by transient and sustained mechanisms that 
are responsive to an altered physiological status. 

G. Ann Frankish, BSe., PhD., MPS., in collaboration with Graham G. 
Shaw, BPharm., MA., PhD., MPS. 

Department of Pharmacology, School of Pharmacy, Trin ity College, 
Dublin. 

Release of Po!yamines from Brain Tissue. 

Previous experiments (1981 report) indicated that potassium evoked 
depolarisation will induce calcium dependent release of spermidine from 
perfused brain tissue. Tn the present experiments we have examined the 
kinetics of spermidine uptake, investigated the ability of other depolarising 
agents to evoke spermidine release and begun to determine the effects of 
drugs on the system. 

Experiments on spermidine uptake indicate that, like spermine, spermi
dine is accumulated into cerebral cortex slices by two distinct saturable 
active transport systems. These have Km values si milar to those previously 
reported for spermine but substantially higher Vmax values. The likelihood 
is that the same system transports both spermine and spermidine. At 
the uptake concentration used in the present experiments concerning 
release (5.5 nM) most of the spermidine is taken up by the highest affinity 
system. 

Tn experiments usi ng vera trine (10 gJml) as a depolarising agent perfused 
for 4 min., spermidine release amounted to 3.38±0.80% (SEM, n = 5) of 
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total tissue radioactivity. In a sodium-free medium this was reduced to 
1.62±0.68 % and in calcium free conditions to 0.24±0.13 %. Experiments 
with veratridine (0.05 nM) the alkaloid thought to be the active agent in 
the veratrine mixture, also indicated that spermidine release was sodium 
and calcium dependent. Veratridine normally released 6.12± 1.29 % 
(SEM, n = 5) of to tal tissue radioactivity decreasing to 1.88±0.97 % in 
calcium free and 0.33±0.09% in sodium free conditions. Sodium and 
calcium dependent release by veratrine and veratridine has been observed 
with several established neurotransmitters. Experiments with other 
depolarising agents were less successful. Whereas glutamate (5mM) 
released 2.36±0.74 % (SEM, n+5), IOmM glutamate was no more 
effective and release was biphasic suggesting a non-specific effect. Ouabain 
(I0- 4M), which effectively evokes spermine release, was ineffective in 
releasing spermidine. 

Attempts to detect presynaptic inhibition of spermidine release by 
perfusing with concentrations of spermidine ranging from IOnM to 
IOflM during potassium evoked release were unsuccessful in that no 
decrease in release was detected. Morphine (lOf.IM) increased potassium 
evoked spermidine release by 93 % whereas triftuoperidol (Sf.IM) decreased 
it by 38%. These latter effects require further study, but overall, encourag
ing evidence for a neuromediator or modulator role for polyamines 
continues to be forthcom ing. 

Professor Michael G. Harrington, PhD., FICI., in collaboration with 
Marie Wright, BSc. 

Biochemistry Department, University College, Dublin. 

The E/fect of Pyridoxai-5-Phosphate on Polyunsaturated Fatty Acid 
Utilisation in Guinea Pigs. 

Previous studies in this laboratory have shown that the unsaturated 
fatty acid content of guinea pig tissues may be increased by controlled 
dietary supplementation with vegetable oils. As a result, the capacity of 
microsomal preparations isolated from these tissues was shown to be 
increased, as was the level of circulating prostaglandin E2 as measured 
by radioimmunoassay. The fate of orally administered polyunsaturated 
fatty acids (PUFA) has been studied using 14C-Iabelled linoleic, linolenic 
and arachidonic acids. Pyridoxal-5-phosphate (P-5-P) was shown (1938) 
to exert a beneficial effect on the metabolism of PU fA, and in 1979 was 
reported to be a potent inhibitor of platelet aggregation. The present 
study was undertaken to determine the relationship between these 
observations. 

Measured doses of P-5-P were administered to control and dietary 
supplemented guinea pigs who, having been starved overnight, accepted 
from a spoon a standard laboratory food pellet impregnated with the 
additive. Animals were slaughtered at intervals following administration 
of the compound. Tissues were removed and microsomal preparations 
were isolated from adipose tissue, kidney medulla, liver, seminal vesicles, 
skin and spleen. Prostaglandin synthetase activity in the microsome was 
determined by incubation with 14C-arachidonate, extraction, t.l.c., auto
radiography and liquid scintillation counting. 
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Pyridoxal-5-phosphate in doses of 0.1 - 0.2 mg/day/ IOOg resulted in 
alteration in the range of prostaglandins detected in incubations of lung 
microsomes from control and from PUFA supplemented guinea pigs. 
Prostaglandin syntheses by microsomes from other tissues were unaffected 
by P-5-P. 

Attention was then focussed on the effects of dietary supplementation 
on the aggregability of blood platelets. Platelet rich plasma (P.R.P.) from 
control and PUFA fed rabbits was treated with ADP and the resulting 
aggregation of platelets determined by a spectrophotometric procedure. 
Aggregation was shown to be dose dependent with respect to ADP and 
to be inhibited by aspirin, which inhibits prostaglandin and thromboxane 
syntheses. Results from the limited number of experiments performed to 
date point to an increased tendency to aggregation in P. R.P. from PU FA 
supplemented rabbits wben compared to that from control animals. T his 
effect was also inhibited by aspirin. The effect of P-5-P on these responses 
is being investigated. 

Roderick P. Kernan, DSc., PbD., MRIA., in collaboration with Briao 
.J. Harvey. 

Department of Physiology, University College, Dubl in. 

Determination of the Source of the Electrical Profile in Epithelial Tissues 
in the presence of Diuretics - (Na + f 11 + exchange pump). 

Intracellular pH (pH i) of epithelial cells of isolated frog skin, measured 
by us with intracellular recessed-tip microelectrodes (Thomas, J. Physiol. 
238, 159, 1974) under steady-state open circuit conditions (OC) was found 
to be 7.10±0.06 when skin was bathed on both sides with normal ringer. 
This value was close to equilibrium (pH 6.96) at the apical membrane 
and to the value of pH 7.03±0.03 based on bicarbonate distribution across 
this membrane ( I Jarvey & Kernan, J. Pbysiol. 318, 54P 1981). However, it 
was far removed from equilibrium at the basolateral membrane and at the 
apical membrane under short-circuit (SC) conditions, when the apical 
potential 'Vac increased from -25± 1.6mV to -58mV. When the external 
sodium concentration [Na0 ) was reduced from IOOmM to I.OmM in SC 
and 'V ac increased to -97mV, pHi decreased to 6.98 probably due to 
increased electrochemical potential gradient for this cation a t the apical 
membrane, but this was still greater than the equilibrium pH of 5.73 
indicating active transport from the cell. 

To test whether a Na + /H + exchange pump at the apical membrane 
might be responsible for H +extrusion we measured pHi and intracell ular 
sodium activity, a~a (by means of sodium -selective microelectrodes), under 
control conditions and when sodium was removed from the fluid bathing 
the apical surface, or its entry blocked by 10-4 M ami loride. The non
permeant anion methylsulphate was used to replace chloride in the apical 
fluid here to promote Na :H exchange rather than NaCI uptake in control. 

When Na + was omitted (OC) a; a fell from 10.6±0.4mM to 1.2:;:0.1 mM 
and pHi decreased to 6.6±0.05. Tn the presence of ami loride a~a fell to 
J.8±0.2mM and pHi to 6.54±0.05, which was still greater than its 
equilibrium pH of 5.4 under these conditions. This suggests that while 
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Na: H exchange may contribute to intracellular buffering it is not the 
only mechanism available. Under con trol conditions, the electrochemical 
energy, b,uj, available from the sod ium distribution across the apical 
membrane was -7293J.M - 1 compared with 733J.M- 1 needed for H + 
excretion at this membrane. 

John G. Kelly, PhD. and Kevin O'Malley, M D., FRCPJ., in collaboration 
with Dr. D. Fitzgerald, MRCPI., Dr. F. Meagber, MRCPI. and Ms. J . 
Butler, BSc. 

Department of Clinical Pha rmacology, Royal College of Surgeons in 
Ireland, Dublin . 

Mechanisms of Reduced Sympathetic Nen •ous System Responsiveness in 
the Elderly. 

B-adrenoceptor functi on declines with age but lymphocytc rcceptor 
density rises between the third and sixth decades. We examined the 
relationship between lymphocyte B-adrenoceptor function and chono
tropic response to isoprenaline in young and middle aged adult!>. The dose 
of isoprenaline required to increase heart rate by 25 beats min - 1 (CD25), 
was determined in 11 normal subjects (J 9- 46 years). Lymphocyte receptor 
density using 3H-dihydroalprenolol binding, and basal and maximum 
lymphocyte c' AMP concentra tion in response to isoprenaline were 
determined. CD25 increased wi th age (r, 0.79; P< O.Ol) as did receptor 
density (r, 0.62; P< 0.05). A correlation between C D25 and receptor 
density (r, 0.6 1; P< 0.05) reflected the underlying relationship of both 
parameters to age, being reduced (r, 0.25; NS) after controlling for age 
by pa rtia l correla tion coefficients. The correlation between C D25 and 
age persisted even after controlling for reccptor density (r, 0.66; P< 0.05). 
Lymphocyte c' A MP concentra tion was no t related to age, lymphocyte 
receptor density or CD25, although there was a weak negative correlation 
between age and maximum c'AMP/ 1,000 receptors (r, -0.51; NS). 

This study confirms the findi ng of an increase in C025 and lymphocyte 
receptor density wi th age. The decrease in cardiac sensitivity to iso
prenaline with age in young and middle age adults cannot be explained 
by any a lteration in beta-adrenoceptor function, at least in the isolated 
lymphocyte. 

The clinical aspects of this were partially fu nded by M RC grant 
'Physiological response to cardiovascular drugs with particular reference 
to the aged ', which is described elsewhere in this report. 

Professor B. E. Leonard, P hD., DSc. 

Pharmacology Department, University College, Galway. 

Effects of Pre- and Post-Natal Alcohol Administration on Membrane bound 
ATP'ases in rat brain. 

Rats were exposed to increasing concentrations of alcohol either 
in utero, during the period of weaning or for 21 days after they had been 
weaned. I n this way it was possible to determine the most vulnerable 
period of brain development from the effects of the drug on membrane 
bound ATP'ases. Post-natal exposure to alcohol during the period of 
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weaning caused a significant reduction in vesicle bound Mg + + A TP'ase 
in the mid-brain. No other changes in the activities of the A TP'ases were 
found following post-natal exposure to alcohol but pre-natal exposure 
caused a rise in the activity of this enzyme. The concentration of GABA 
was reduced in those rats exposed to alcohol post natally but increased 
in those exposed pre-natally. T he only change in exploratory behaviour 
occurred in rats that had been exposed from conception until 21 days 
after weaning. These results indicate that exposure to a lcohol at any time 
between conception until the brain matures after weaning, causes changes 
in membrane bound enzymes involved in amine transport and in inhibitory 
transmitter metabolism. The direction of these changes depends on the 
period of brain development during which alcohol is administered. These 
effects of alcohol were not associated with any retardation of brain or 
body growth. 

T. Josepb McKenna, MD., FRCPI., MRCP., FACP. 

Department of Endocrinology, St. Vincent's Hospital; Department of 
Medicine, Therapeutics and Surgery, University College, Dublin. 

Elucidation of the Role of Neurogenic A mines 011 Aldosterone Biosynthesis. 

A diabetic patient treated with heparin developed mineralocorticoid 
insufficiency. This patient had sympathetic neuropathy and when sub
sequently tested he demonstrated an impaired plasma renin activity 
response to diuresis. ln order to examine whether this was an effect of 
heparin seen only in diabetic pa tients, we studied 20 non-diabetic patients 
treated with the drug. The anticoagulant was found to consistently inhibit 
a ldosterone production. Heparin brought about a significant fall in 
aldosterone levels (Fig. 1), a significant rise in plasma renin activity 
(Fig. 2) and as a consequence the a ldosterone/plasma renin activity ratio 
(an index of aldosterone responsiveness to angiotensin), fell dramatically 
with the introduction of heparin. These effects were promptly reversed 
when heparin was withdrawn (Figs. I and 2). The aldosterone inhibiting 
p roperty of heparin was partially compensated for in normal subjects 
by an increase in plasma renin activity and presumably an increased 
generation of angiotensin lT. Therefore, the effect of heparin is exerted 
at the adrenal level. However, investigations to identify an enzymatic 
defect induced by heparin were unrewarding. We measured plasma levels 
of pregnenolone, progesterone, 11-deoxycorticosterone and corticosterone 
before, during and after treatment with heparin. A pattern consistent 
with a specific enzymatic defect did not emerge. Heparin may have a 
non-enzymatic toxic effect on the glomerulosa cells, or simultaneous 
changes in the cortisol biosynthetic pathway may have obscured an 
enzymatic defect. We now wish to extend our studies to examine this 
question in in vitro glomerulosa cell suspensions. Patients with pre-existing 
limitations of the renin-antiotensin-aldosterone axis may be at particular 
risk of mineralocorticoid insufficiency when heparin is utilised. We 
recommend the prophylactic use of a mineralocorticoid, such as 
fludrocortisone, when heparin is given to vulnerable patients, e.g. diabetic 
patients with neuropathy. 
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Fig. I Plasma aldosterone levels prior to, during and following treatment with heparin 
in 20 patients. Heparin brought about a significant decrease in aldosterone levels 
which was corrected on withdrawal of the drug. 

Fig. 2 Plasma renin activity prior 10, during and following treatment with heparin in 
20 patients. 1-lcparin brought about a significant increase in plasma renin aclivily, 
thi~ was corrected on withdrawal of the drug. 
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Finian Martin) PhD., in collaboration with Bernard Ayton, BSc. 

Pharmacology Department, University College, Dublin . 

Biliary and intestinal Metabolites of 25-hydroxy- and 1 ,25-dihydroxy• ilamin 
D 3 in 1he Rat. 

We have previously detected significant a mounts of cationic conjugated 
metaboljtes of [3 H]-25-hydroxy- and [~H]-1 ,25-dihydroxyvitamin 0 3 in 
rat bile. We have now attempted to characterise these metabolitcs by 
ion-exchange chromatography. T o this end we have synthesized radio
actively labelled and unlabelled arginyl-, histidyl-, lysyl- a nd ornithyl
cholate for use as cationic chromatographic standa rds. A cationic 
exchange column chromatographic system utilizing sulphopropyl Scpha
dex and run in bu!Tcrcd 70% methanol capable of separating these 
standards was then developed. Jt was subsequently shown to !>epara te 
[ 3H) -25-hydroxy- and [3H] -1,25-dihydroxyvitam in 0 3 cationk conj ugated 
metabolites into four fractions. Metaboli tes eluting ea rl ier than lysyl
cholate and coincident with histidylcholate were predominant in these 
analyses. 

We have also shown that a signi11cant fraction of these cationic 
conjugated mctaboli tcs a re also conj ugated to anionic species: this has 
been shown by sequentia l alkaline hydrolysis (under conditions which 
cleave conjugated bile aci ds) a nd anion-exchange ch romatography (using 
TEAP-lipidcx) of cationic metabolites. In these analyses mixed glucu ro
nide/cationic a nd monosulphatejcationic conjugation was detected. Tn 
addition, the release of free carboxylic acid metabo lites was confirmed . 

We arc continuing in our efforts to establish definitively that these 
cationic metabolites arc conjugates o f cationic amino acids and side 
chain carboxylic acid mctaboJjtes of 25-hydroxy- and 1,25-dihydroxy
vitamin 0 3. 

T. J. Mantle, BSc., PhD., in collaborati on with 0. Shcehan, BSc(ll ). 

Department of Biochemistry, Trinity College, Dublin. 

The Nature and Distrihwion of the Multiple Forms of Glutathione 
S-trans.ferase. 

We have completed o ur studies on the nature of the multiple forms of 
GST. Our earlier hypo thesis that the multiple fo rms arise from limited 
proteolysis has been reviewed in the light of recent literature reports and 
our latest fi ndings. There is now evidence (from Or. Reddy's laboratory) 
that there are two genes coding for highly homologous b-subunits. 
Kinetic evidence has been obtained by Dr. Mannervik (Stockholm) that 
identifies three major b-subunit dimers as two homodimers a nd the 
corresponding heterodimcr. In addition to the two major b-subunit 
dimers GST's A and C we have recently isolated two further b-subunit 
dimers GST-E and the acidic GST-M . lt appears that GST's A, C a nd E 
correspond to Dr. Mannervik's three basic b-subunit dimers, while 
GST-M may be the product of a separate gene. We have also obtained 
evidence for hetero-geneity of a-subunits in that we have been able to 
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purify two a-subunit dimers (GST's D and L) and there is evidence for 
a third form (J. D. Hayes, personal communication). The c-subunit of 
GST-AA and GST-B probably represents the product of a sixth gene. We 
have already noted the variable expression of forms A, B, C and AA in 
dilferent tissues and fu rther studies in this direction monitoring GST's 
D, E, L and M seem warranted. 

Gerard O'Cuinn, BSc., PhD. 

Department of Biochemistry, University College, Galway. 

An Investigation of the Relationship between Enzymatic Degradation 
Mechanisms for TRH and Enzymatic Degradation Mechanisms for Other 
Biological Actil•e Peptides in Guinea-Pig Brain. 

Four enzymes, thought to be involved in TRH metabolism, were purified 
from the soluble fraction of guinea-pig brain. Each enzyme was charac
terised and particular attention was paid to inhibition st udies on each 
enzyme. These studies revealed that (a) the pyroglutamyl aminopeptidase 
could be specifically inhibited by iodoacetamide (b) the post proline 
cleaving enzyme (PPCE) was specifically inhibited by Bacitracin (c) the 
post proline dipcptidyl aminopeptidase (PPDA) was specifically inhibited 
by puromycin and (d) that the proline dipeptidase was not affected by 
any of these inhibitors. As each of these enzymes was not specific for 
TRH they are identified by their broad specificity. By use of inhibitors 
and by use of combinations of the above p uri fied enzymes it was shown 
that these enzymes participate to metabolise TRH to its constituent amino 
acids by two possible routes as follows: 

PyroGlu-H is-ProNH 2 

< Giu aminopept;day ~CE 

PyroGlu + His-ProNH ~ PyroGiu-His-Pro + NH
3 

Spontaneou( ~A / < Giu am;nopept;dasc 

, His-Pro 1 His-Pro 

Proline ~ dipeptidase 

His+ Pro 

Characterisation studies on the pyrogl utamyl aminopeptidase, the post
proline cleaving enzyme and the post proline dipeptidyl am inopeptidase 
revealed that each of these enzymes is capable of acting on other bio
logically active peptidases. The proline dipeptidase has been shown to 
exhibit biphasic kinetics wi th x-proline substrates (where x any amino 
acid which is not proline). 
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Daniel J . O' Donovan, B.Agr.Sc., MSc., PhD., in collaobration with 
AbduUab Hassen. 

University College, Galway. 

An Investigation of the Sources of Glutamine Production in Acidosis. 

The kidney increases the rate of extraction of glutamine in chronic 
metabolic acidosis without causing any major alteration in the blood 
glutamine concentration. Obviously the extra-renal production of 
glutamine must increase in acidosis. We have investigated the role of 
the liver as a glutamine-producing organ during altered acid-base balance 
conditions. Rats were given 1.6 ml carbon tetrachloride in an equal 
volume of liquid paraffin per Kg body weight via stomach tube for varying 
periods of time. This procedure decreased the activity of liver glutamine 
synthetase within 24 hours. The activity was at an almost indetectable 
level on the second day and remained at this level for 20 days. Con
comitant with the decrease in liver gl utamine synthetase activity the blood 
ammonia level rose. There was no alteration in acid-base balance during 
carbon tetrachloride treatment. Despite the absence of acidosis the rate 
of urinary ammonia excretion increased in a manner similar to that of 
chronic metabolic acidosis. Under normal circu mstances the rate of 
urinary ammonia excretion is dependent on the acid-base status and not 
on the level of blood ammonia. With carbon tetrachloride treatment the 
rate of urinary ammonia excretion was directly related to the level of 
ammonia in the blood. Rats were made acidotic by the daily intragastric 
administration of 5 ml 0.5 N HCI. The blood ammonia concentration 
remained constant, while the rate of urinary ammonia excretion increased 
from 0.5 to 1.2 m. moles per day within 4 days and remained at this 
elevated level for the next 6 days. Superimposing acidosis on carbon 
tetrachloride treatment accelerated the rate of urinary ammonia beyond 
that of either treatment alone. 

Peter P. A. Smyth, MSc., PhD., in collaboration with Niall M. McMullan, 
BSc. 

Department of Medicine, University College, Dublin. 

Studies on Thyroid Groll'tft Promoting Factors. 

An assay for thyroid growth stimulating immunoglobulins (TGI) using 
quantitative cytochemical measurements of glucosc-6-phosphate dehydro
genase (G6-PD) activity was introduced and validated. Maximum 
separation between basal and TSH (0.3 mU/ 1) stimulated G6-PD activity 
in follicular cells from frozen sections of guinea pig thyroid was achieved 
using a coenzyme NADP concentration of 0.3 mU/ 1 and a section 
thickness of 10 urn. The homogeneity of G6-PD activity in guinea pig 
thyroid, both resting and TSH stimulated, was investigated. Basal G6-PD 
activity measured in 100 individual cells within 10 thyroid follicles gave 
an intra-follicular co-efficient of variation (C.V.) of 9.1 %. The within 
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section C. V. was 11.9 %. Mean intra and inter-segment CV., obtained by 
measuring G6-PD activity in 2,900 cells from multiple sections cut from 
each of 4 segm7nts of a thyroid g land (2 from each lobe), were 13.2 % and 
13.3 % respectively. When G6-PD measurements were made in thyroid 
cells which had been exposed to stimulation by TSH for 5 hours, intra
follicle, inter-section and intra segment C.V.'s were 6.9, 10.3 and 11.0% 
respectively. 

The accompanying Figure shows the effect on G6-PD activity of 
incubating segments of guinea pig thyroid with varying concentrations of 
plasma lgG concentrates prepared from a goitro us patient and a non
goitrous volunteer. 

~ Goitrous Patient 
% Change lo 

in G6-PD 10 

activitY 12S .... , 
-•o -- --

IgG ug/ml 

-.2o 

ll is concluded that if a sufficient number of measurements are made, 
sections cut from different areas of a thyroid g land could be used for 
reproducible G6-PD measurements. Using this system TG L in plasma 
from goitrous patients could be detected in lg concentrates and the 
optim um concentration was 500 ug/ ml. 

Peter P. A. Smyth, MSc., PhD., in collaboration with Derek Ncylan, BSc. 

Department of Medicine, University College, Dublin. 

Cytochemical Studies on Thyroid Slimulators. 

Thyroid stimulating immunoglobulins (TSJ) in human plasma were 
mea!>urcd by cytochemical bioassay (CBA) and TSH by radioimmuno
assay in plasma from 30 patients following various therapies for hyper
thyroidism. Sequential TSL measurements a lone did not appear to be of 
great value in predicting recurrence of hyperthyroidism as many patients 
who had a persistent elevation of TSr with a normal TSH did not have a 
relap c. However, a faJling TSl titre, particularly when viewed in con
junction with a rise in TS II , suggested that either euthyroidism would be 
maintained or that the patient was at risk of developing hypothyroidism. 

The unique ability of C BA to detect TSH and TSI when both arc 
simultaneously present in whole plasma has been demonstrated in this 
laboratory. This was a surprising finding as it required lysosomal 
membranes in gui nea pig thyroid follicular cells to undergo two sequential 
phases of labi lisation. The functional state of lysosomal membranes at 
various points in the stimulatory cycle was assessed by pretreating thyroid 
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sections for varying times with acetate buffer before measuring lysosomal 
naphthylamidase activity. This study showed that the increase in lysosomal 
membrane permeability within thyroid follicular cells following stimulation 
was a reversible phenomenon. That s uch recovery represented restitution 
of lysosomal membranes was confirmed by the finding that latent 
naphthylamidase activity was restored without a change in total activity 
of the enzyme. 

A. W. S. Watson, BSc., MSc., PhD. 

Thomond College, Limerick. 

Assessment of Fitness Variables in School Children. 

The objective of this project is the development of straightforward 
screening procedures which can be used for the assessment of aspects of 
fitness relevant to health. These include: cardiovascular fu nction, posture, 
joint mobili ty, muscular strength and body fat content. During the current 
year investigations have been concerned with flexibility, anaerobic power 
output and lung function. 

Flexibility and Anaerobic Power Output 
Straightforward methods of quantifying flexibility and anaerobic power 

output, using only equipment commonly available in schools, have been 
developed. These correlate reasonably well with laboratory measures of 
the same variables and fulfil all the requirements of screening tests. 
Flexibility was found to be highly joint specific and a battery of six tests 
is necessary in order to obtain a reasonable estimate of this variable. 
Together these six tests account for 87% of the variance of a battery of 
22 tests. About 70 % of the variance in anaerobic power output can be 
accounted for by measures of body size and shape. The relationship is 
complex and the data analysis is not yet complete. 

Lung Function 
Regression equations for the prediction of the following respiratory 

variables in adolescents have been produced: Forced Vital Capacity, 
Forced Expiratory Volume (one second), Peak Expiratory Flow Rate. 
The usefulness of measures of lung function as screening tests for physical 
fitness is still being analysed. 

Application 
The relationship of fitness variables to the incidence of sports injuries 

in school children has been investigated in a survey involving 6,935 
children. The overall incidence of injury in this sample was 0.0166 per 
child per year. Tt was three times as high in boys as in girls and was 
higher still in boys over 15 years of age and those who a rc physically 
talented. In physically active males over 15 years of age the injury rate 
was 0.143 per individual per year. In 32% of the injuries a deficiency of 
some aspect of fitness was considered to be a contributory factor. 
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P rofessor F. G. A. Winder, MA., MSc., SeD., in collaboration with 
Carl Smythe, BA. (Mod.). 

Biochemistry Department, Trinity College, Dublin. 

Characterization of Deoxyribonuclease 1-type Enzymes from Mammalian 
Tissues. 

Deoxyribonuclease I (DNAase 1) has been reported, by other workers, 
from a number of mammalian tissues, but has been well characterized 
only from bovine and ovine pancreas. We have examined and improved 
several techniques for examining DNAase l-like enzymes from tissues of 
other mammals to determine their relationship with bovine pancreatic 
DNAase I and for their assay. These have included: (i) Gel electrophoresis 
in SDS-polyacrylamide gels containing DNA, fo llowed by renaturation 
of the enzymes and their visualization by their action on the DNA in 
the gel, which has permitted assay of the enzymes and the determination 
of their molecular weights; (ii) Use of rabbit antibodies raised against 
bovine pancreatic DNAase I to determine immunological relationships 
between this enzyme and other mammal ian DNAases; (iii) Use of rabbit 
muscle actin, which strongly inhibits bovine pancreatic DNAase I ; 
(iv) Use of 2-nitro,5-thiocyanobenzoic acid (NTCB), which is reported 
to be a specific inhibitor of DNAase T, though we have found that it 
also inhibits DNAase TT. 

We have shown that human pancreatic juice contains a DNAase 
identical with bovine pancreatic DNAase T by all criteria except that it 
is not inhibited by NTCB. Human pancreas contains about 0. I% of the 
concentration in bovine pancreas. Contrary to one report in the literature, 
but in agreement with another, rat pancreas contains no detectable 
DNAase T whatever. Thus, a high level of DNAase I in the pancreas 
may be an idiosyncrasy of the ruminants. 

Bovine parotid gland contains as high a level of DNAase T as does its 
pancreas, but it is all in inhibited form presumably by combination with 
actin. Human parotid gland has not yet been examined. Rat parotid 
contains a very high level of a DNAase with si milar molecular weight 
and properties to the bovine enzyme, though it is not inhibited by actin 
(and, probably for this reason, the enzyme is fully active in extracts of 
this gland) or by the antibody to the bovine enzyme. 

Thus, the DNAase 1 of the mammalian digestive tract, which may be 
produced in the pancreas or the parotid or both, is much more closely 
related in structure in the ruminant and man than in the ruminant and 
the rat, even though the evolutionary distance is less between the latter 
two mammals. 

A number of non-digestive tissues in the ruminant and rat have also 
been examined for DNAase 1-like activity. The level of such activity in 
all of the tissues was very low, and we have not yet been able to show that 
any of it is identical with the enzyme of the digestive tract. 
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MTCROBfOLOGY, IMMUNOLOGY AND PATHOLOGY 

J . P. Arbuthnott, BSc., PhD. and P. J. Hartigan, BSc., PhD. 

Trinity College, Dublin. 

An Animal Model for the Toxic Shock Syndrome. 

Toxic factor (TF), a polypeptide of M. W. 23,000, was isolated from 
88 % of S. aureus strains associated with Toxic Shock Syndrome (TSS) 
in the British Isles. This factor gives rise to a shock-like syndrome in 
rabbits with a lethal outcome. Other laboratory animals, mice, hamsters, 
rats and guinea-pigs are not susceptible to lOOJlg TF. The objective of 
this work was to create an animal model for TSS. In order to evaluate 
the rabbit as a suitable model for the study of the pathogenesis of the 
disease prior to implantation of chamber-enclosed TSS strains in vivo, 
a detailed investigation of the effects of TF in the rabbit was made. 

Initial experiments suggest that older rabbits (> 2 years old) are more 
susceptible than young rabbits (< I year old). The dose response in young 
and old rabbits is shown in Table I. 

TAB LE I 

Susceptibility of Young and Old Rabbits to the Lethal EITects of 
Jntravenous Injection of TF 

Dose (Jlg) 

20 
50 

100 

No. dead/ No. injected (mean time to death, h) 

Young (< I yr) Old (> 2 yr) 
-------------------------

1/5 (32) 5/5 (25) 
2/5 (61) 3/5 (30) 
4/5(19) 4/5(53) 

The diiTerence in susceptibility of young and old rabbits to the effects 
of TF is evident by the relative mortalities at a dose of 20 Jlg (p - 0.05 
by the chi-square test). The reasons for this are unclear at present and 
need further investigation. 

Post-mortem find ings revealed changes consistent with death due to 
damage to capillary walls such as petechiae in the kidney and liver, fluid 
in the pericardial sac and ecchymotic haemorrhages in the thymus. 
Histological screening of tissue is currently being carried out. 

TF was found to enhance capillary permeability by the rabbit blueing 
test, doses from 2-20 Jlg gave blueing zones from 1- 2.5 cm within 3h 
after challenge. lt also transformed human peripheral lymphocytes into 
blast cells and was pyrogenic in rabbits. 

(n a pilot experiment to examine the effect of implanting a chamber
enclosed TSS strain in utero in the rabbit, death occurred within 5 days 
and the symptoms prior to death were simi lar to those observed with 
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injection of pure TF; contro l strains had no a pparent effect. This indicates 
tha t TF may be strongly implicated in the pathogenesis of TSS. 

Future work will involve further investigations into the biological 
effects of TF and a systema tic study of the effect of chamber-enclosed 
TSS strains in the rabbit. 

Gregory J. Atkins, BSc., PhD. 

D epartment of Microbiology, Trinity College, Dublin. 

Genetic Control of Pathogenicity in Alphaviruses. 

Our previous work was concerned with the isolation and characterisation 
of neurovirulence mutants of Semliki Forest virus. In the final part of 
the project we have concentrated on the mutant M9 which induces severe 
demyelination in infected mice, a lthough the majority s urvive. The 
demyelination prod uced by this mutant is associated with the destruction 
of oligodendrocytes, (myeljn-producing cells), a nd we have suggested 
that tltis is the basis of demyelination. Other workers, however, have 
produced evidence to suggest that virus-induced demyelination is imm une 
mediated. We have, therefore, carried out experiments to assess the 
effect of immune suppression on the demyelination mortality and clinical 
signs produced by M9. 

Experiments were conducted on nude (T-cell deficient) and beige 
(NK -cell deficient), as well as on mice treated with cyclophosphamide 
(a B lymphocyte inhibitor) and myocrisin (a macrophage inhibitor). 
Groups of infected mice were examined pathologicaiJy on day 7 and 14 
after infection, in collaboration with Dr. B. J. Sheahan, a nd samples of 
blood and brain were titrated for infectio us virus. T he survival of the 
mice over 14 days was a lso scored. l t was found that mortality a nd 
clinical signs among the survivors were greatly increased for cyclo
phosphamide a nd myocrisin treated mice, a ltho ugh not for beige o r 
nude mice. Virus ti trations showed that there was no significant difference 
in titres of virus in blood and brain for immune s uppressed mice, except 
in the case of cyclophosphamide where there was a delay in clearance of 
virus from the blood. D emyelination was less severe in nude mice, but 
other groups of mice showed severe demyelination. 

These data suggested that there was a primary effect of the vi rus on 
o ligodendrocytes, fo llowed by a secondary T-cell mediated demyelination. 
Support for the primary effect on o ligodendrocytes has been obtained 
from experiments on G26-24 oligodendroglioma cells a nd Cl300 ne uro
blastoma cells. G26-24 cells show a rapid cytopathic effect when infected 
with either the wild-type or M9. C l 300 cells show a cytopathic effect 
only when infected with the wild-type. 

Our conclusion, therefore, is that destruction of o ligodendrocytes by 
by M9 leads to the release of myelin antigens which in turn stimula tes 
immune-mediated demyelination possibly through the action o r T 
lymphocytes. Since the wild-type virus is lethal ror the mouse because of 
the destruction of neurons, the demyelinating effect is la rgely masked. 
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M. J. Carroll, BSc., MA., PhD. 

Department of Biochemistry, Trinity College, Dublin. 

The Maturation of Spermatozoa. 

Spermatozoa achieve functional maturity during their passage through 
the epididymis and studies in this laboratory suggested that the onset 
of fertilising ability required modification of the spermatozoa plasma 
membrane. 

The non-penetrating probe, 14C-Isethionyl Acetimidate, has been used 
successfully to radiolabel the mouse spermatozoa plasma membrane. 
Optimum conditions for reaction required high pH (9-9.5), and electron 
microscopic examination of spermatozoa which had been fixed in 
glutaraldehyde immediately after reaction with 14C-Tsethionyl Acetimidate, 
confirmed that the plasma membrane was undamaged by the labelling 
procedure. Autoradiography, at the electron microscope level, is currently 
under way to demonstrate that the radioactive probe is reacting only 
with exterior proteins of the plasma membrane. The plasma membrane 
of the spermatozoa was removed using Triton X-100 and the extracted 
proteins were fractionated by electrophoresis in polyacrylamide gel. There 
were marked differences in labelling patterns between spermatozoa from 
the caput, corpus and cauda epididymis and a protein of molecular 
size 27,000 was characteristically present only on cauda spermatozoa. 

Antibodies to mouse cauda epididymis fluid were raised in the rabbit, 
and the antibodies were purified by immunoadsorption using erythrocytes, 
Jiver and brain cells followed by precipitation in ammonium sulphate 
solution and chromatography on DEAE-Sepharose. This antibody 
preparation gave rise to a single precipitation band against cauda 
spermatozoa membrane extract, and no reaction against extracts of caput 
and corpus spermatozoa, in the Ouchterlony double-diffusion technique. 
The antibody preparation was attached to Sepharose-48 by the cyanogen 
bromide method and the immobilised antibody selectively bound an 
ass-methionine labelled proteins, of size 27,000, which was secreted by 
the cauda epididymis. When the three anatomical regions of the epididymis 
were separately cultured in vitro in the presence of ass-methionine, only 
the cauda epididymis secreted a detectable amount of the 27,000 dalton 
species. 

T. J. Foster, BA., PhD. 

Department of Microbiology, T rinity College, Dublin. 

Molecular Genetic Studies of Virulence Factors of Staphylococcus Aureus. 

The aim of this project is to develop techniques for genetic manipulation 
of virulence factors of Staphylococcus aureus. The S. aureus a-toxin gene 
was cloned in a phage lambda vector in Escherichia coli. It was subcloned 
into plasmids pBR322 and pACYCI84. Small amounts of a-toxin were 
synthesized in E. coli as shown by the slowly developing zones of haemo
lysis around colonies growing on blood agar and by haemolytic titrations 
of broken cell extracts. The pattern of haemolysis was the same as the 
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a-toxin purified from S. aureus and haemolysis was inhibited by specific 
antiserum. 

The a-toxin structura l gene was localised in a 500bp region on the 
cloned DNA fragment between two Kpnr sites by analysing deletions and 
transposon Tn5 insertion mutations (Figure I). 

The pBR322-a +-hybrid plasmid was linked to the S. aureus cloning 
vector plasmid pCW59. The construction was selected in E. coli and was 
facilitated by the expression (albeit at low levels) of the pCW59 
chloramphenicol resistance determinant. T he resulting pBR322 -a+
pCW59 plasmid should be capable of replicating in S. aureus as well as 
E. coli. To test this it was transformed into protoplasts of a restriction
deficient derivative of S. aureus which had a lso lost the abili ty to produce 
a-toxin. The chloramphenicol resistant transformants expressed a-toxin 
and appeared to maintain the plasmjd stably. Similar hybrids of 
pBR322-a + and otherS. aureus plasmids are currently being constructed. 

This strategy for cloning and expression of a-toxin could be applied 
to other S. aureus virulence factors and indeed to genetic manipulation 
of other bacterial species. 

HB C CK KCEX 

11 I 11 11 11 

X 

I f 
1000q, 11tn 

Hly 

Hl{ 
Figure I. Map of the S. aureus chromosomal DNA fragment carrying 

the -toxin gene. 

A restriction map of the 7.3kb DNA fragment is shown. The restriction 
sites arc H (Hind llT), B (BgiiD, C (Cial), K (Kpnl), E (EcoRl ), P (Pstl) 
and X (Xbal ). The short arrows indicate the sites of haemolysin-defective 
(Hly- ) Tn5 insertion mutations. The extents of deletions are shown by 
the thin horizontal lines. 

Dr. Frank Cannon, BSc., PhD., in collaboration with Lynda Henry, BSc. 

University College, Galway. 

The Testing of a Hypothesis 011 the Easy E11riching of Minor (loll' frequency) 
m RN A Sequences, such as the Estrogen Receptor, for Cloning. 

A problem faced by those who wish to examine genes and their prod ucts 
by recombinant DNA methods (Genetic Engineering) is that often the 
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sequence sought is a very minor com ponent in the cell. A case in point 
is the oestrogen receptor, the mR NA of which corresponds to only 
approximately I part in 20,000 of the m RNA in certain breast cells. Many 
schemes have been used in the past to enrich such minor sequences. 
These approaches have been only occasional ly successful. 

Examination of the enzyme reactions involved in cDNA preparation 
lead us to a proposal of a novel and simple a lternative procedure. lt 
involves (i) the synthesis of cDNA from the to tal mRNA; (ii) the 
hybridization of the cDNA to such an extent that all but the minor 
sequences will be hybridized; (iii) the synthesis of the 2nd strand of 
cDNA using this mixture; (iv) the destruction of the mRNA and sub
sequently the single-stranded cDNA by alkali fo llowed by S I nuclease 
treatment ; and (v) the cloning of the surviving ds cDNA. The unknown 
step in this series of reactions is No. (iii) as no clear data are avai lable 
to show if DNA polymerase or reverse transcriptase will be blocked by 
the presence of RNA in a hybrid wi th the template strand. 

The project, therefore, involves the construction of a model system 
with known assayable components to see if the procedures work. We have 
chosen a mixture, chicken ovalbumin mRNA and rabbit globin mRNA 
to be the model system with the ovalbumin servi ng as the major component 
and globin diluted to be a minor component. Si nce the project was started 
in July, we have succeeded to: 
(a) Prepare the req uired RNAs and enrich for mRNA. 
(b) Establish in the laboratory the ability to take the mRNA through 

all the steps necessary to make double-stranded (ds) cDNA. 
(c) Link the ds cONA to plasmid vectors and transform E. coli. 
(d) Hybridize the cD NA to mRNA and analyse the hybrids by SI 

nuclease digestion. 
All of these steps a re necessary and often complex preliminary experiments 
to the project as outlined. We arc now in a position to sta rt testing the 
effect of the m RNA- cON A hybrids on the synthesis of the second strand. 

David M. Jenkins, MD., FRCOG. 

Department of Obstetrics and G ynaecology, University College, Cork. 

Immunofluorescence and Electromicroscopic Study of Membranes that 
Rupture Prematurely. 

Prematurity contributes as much as a third to perinatal mortality and 
premature membrane rupture, which may be recurrent contributes 
significantly to premature labour and prematurity. Mechanisms involved 
in membrane rupture at term and prematurely a re not understood. 
Degeneration in amniotic epi thelial cells at term has been previously 
reported but it is not known if this also occurs in premature membrane 
rupture. A role for plasm inogen in damaged amniotic epithelia l cells 
leading to rupture has been postulated previously. Our objective was to 
see if membrane rupturing prematurely showed evidence of amniotic 
epithelial degeneration and if so if there was any evidence that this was 
associated with any immune response or the presence of plasminogen. 
A total of 64 patients have been studied having Caesarean sections or 
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vagi nal deliveries at term or prematurely. All were studied by immuno
fluorescence and 25 were also studied by electron microscopy in collabora
with the Department of P hysiology, King's College, London. The 
tabulated results are appended to this report. The results show that 
plasminogen staining was seen proportional to the degree of amniotic 
epithelial degeneration. Amniotic epithelial degeneration was seen in 
minimal degree in all membranes rupturing spontaneously in labour at 
term and to simi lar degree in association with premature labour. Pre
mature membrane rupture prior to premature labour was associated with 
the most severe degeneration and plasminogen fixation. No evidence of 
imm une reaction was seen in degenerating membranes as evidenced by 
deposition of immunoglobulins or complement. Alpha 2 macroglobulin, 
an inhibitor of plasminogen was not seen in any specimen. 

We conclude that amniotic epithelial degeneration occurs in membranes 
rupturing at term and particularly in membranes rupturing prior to 
premature labour. The consistent association of plasminogen with 
degenerative changes s uggest a role for plasminogen in membrane 
rupture. 

As premature membrane rupture contributes significantly to pre
maturity, a cause of up to a third of all perinatal mortality, we need to 
find the cause of rupture so that therapy can be considered in this 
recurrent problem. The finding of a role for plasminogen in this rupture 
leads to the hope that its inhibitors may be of therapeutic value in vivo. 
This possibility is now being investigated further in vitro. 

TABLE 
E. M. and immunological Mcasures of Cell Damage and Plasminogen Binding in lluman 

Amniotic Epithelia from Different Clinical Conditions 
Clinical Conditions 

Before 36 Weeks Gestation Arter 36 Weeks Gestation 

Vaginal Caesarean Vaginal Caesarean 
Delivery Section Delivery Section 

23 12 24 s 
Plasminogen Binding Minimall6 Minimal 10 Minimal24 Minimal4 
in Amniotic Epithelium 

Widespread 2 Wid~pread I W1despread 7 

E. M. Evidence of Minimal4 of Minimal4 of Minimal all Minimal2 of 
Amniotic Epithelial above 16 10 above 8 studied of 4 above 
Degeneration above 24 

Marked 4 of Marked both Marked I of 
above 7 of2 above I above 

David M. Jenkins, MD., FRCOG., in collaboration with Nora Flavin, BSc. 

Regional Hospital, Cork. 

Immunological Aspects of Pre-Eclampsia-Eclampsia. 

We have ajmed to define any changes in numbers of subpopulations 
of T lymphocytcs in women with pregnancies complicated by pre
eclampsia-eclampsia. Tn particular we wanted to know if the hypoimmune 
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state of women, with this disease, with respect to both non-specific and 
parternal antigens was related to changes in suppressor and helper T 
cell numbers. We have used monoclonal antisera and immunofluorescence 
to quantify these lymphocyte populations in a total of sixty three patients, 
19 with severe P.E.T., 10 with mild P.E.T., 14 pregnant controls and 20 
non-pregnant controls. We have not detected any alterations in these 
parameters in association with this disease, see Table I. This finding is 
in agreement with the results obtained by another group at the University 
of Oxford. 

TABLE I 
PERCENTAGE POSITIVELY STAIN ING CELLS 

(mean± SO) 

Non- Normal Severe Mild 
Ant ibody Pregnant Pregnant Pre- Pre-

3 

4 

8 

OKT 

OKT 

OKT 

% 

% 

% 

Control 

68.12 ± 7.47 

51.8 ±4.64 

27.47 ± 4.9 

Controls Eclamptic Eclamptic 

70.87 ± 6.94 69.57 ± 6.95 73.33 ± 7.42 

54.92 ± 5.82 52.42 ± 6.09 53.77 ± 4.86 

27.88 ± 4.69 29.08 ± 4.95 29.46 ± 3.3 

OKT4/0KT8 

3 -

2 -

I -

non-pregnant normal pre-eclamptic 
pregnant 

Figure I. Ratios of helper to suppressor cells (OKT4/0KT8). 
The horizontal bars mark the means for each group. 
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George F. Kaar, MB., BSc. 

Department of Anatomy, University College, Cork. 

Director: Professor John P. Fraher, MB., PhD. , BSc. 

The Development of the Ventral Root - Spinal Cord Transitional Zone. 

The typical ventral spinal nerve root consists of a large number of 
rootlets which emerge separately from the spi nal cord and join one another 
in the subarachnoid space. Each individual rootlet is surrounded by a 
cellular rootlet sheath and a close network of small blood vessels runs 
between the rootlets close to the cord surface. The transitional zone 
between CNS and PNS lies within individual rootlets, at or immediately 
distal to the cord surface. Here the ensbeathment of the motoneuron 
axons changes. Within the CNS the axons are enveloped by glial cells, 
while within the PNS they are enveloped by Schwann cells. In the mature 
animal a characteristic transitional node of Ranvier, situated between a 
myelinated oligodendrocytic internode within the CNS and a myelinated 
Schwann cell internode within the PNS, is present along each fibre. 

Alternate sequential series of semithin and ultrathin sections through 
the transitional zone have been examined and photographed at 20 days 
foetal and at 1, 3, 6, 12, 20 and 300 days postnatum. 

The following series of morphological and quantitative observations 
have been completed at each of five ages from 20 days foetal to 12 days 
postnatum. 

1. Morphological Observations 
1.1 The light microscopical appearance of: 

The ventral rootlet 
The transitional zone 
The cellular sheaths surrounding the free rootlet 

I .2 The ultrastructural appearance of: 
The transitional zone 
The glial and Schwann cells within the transitional zone 
The transitional node of Ranvier 
The cellular sheaths surrou nding the free rootlet 
The blood vessels related to the ventral rootlet 

2. Quantitative Observations 
2.1 The T ransitional Zone 

The length and position of the zone 
The distribution of glial perikarya within the zone 
Ensheathment within the zone 
Axon calibre distribution within the zone 
The number of fibres at each level of the zone 
The spatial arrangement of small and large fibres within the zone. 
The cross-sectional area of the zone 
A stereological analysis of the relative and absolute amounts of 
zone components. 
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2.2 The Transitional Node 
The proportion of fibres displaying transitional nodes 
The position of nodes within the transitional zone 
The length of the nodal axolemma 
Axon calibre changes at the node 
The length and pitches of the centra l and peripheral paranoucs 
The form of the central and peripheral abnodal myelin sheaths 

The above observations remain to be completed only in the two older 
age groups, i.e. 20 and 300 days postnatum . 

When these have been completed the results will be integrated together 
to give comprehensive morphological a nd morphometric descriptions of 
the development of the region. 

Anne Moloney, MB., BCh., BAO., BSc. and Geraldine Corbctt-Fccncy, 
MB., BSc., DRCOG., DCH., MRCPath. 

Department o f Medical Microbiology, Regional Hospital, Galway. 

Director: Joh n Flynn, MD., MSc., MRC Path. 

A Laboratory fln·estigation of the Microbial Causes of Diarrhoea in 
Children. 

Objectives: 
Overall objective is to establish the role of microbes as causes of 

diarrhoea in children and to investigate the role of Escherichia Coli in 
this condition. 

Design: 
Using culture methods to isolate all possible bacterial pathogens. 

To isolate Cl. OifficiJe and to identify toxin producing strains by tissue 
culture methods. 
To isolate strains o f E. Coli, and to serotype enteropathogenic strains and 
to test fo r production of enterotoxin by Biken Test, Tissue culture 
methods and suckling mouse assay. Tt is hoped to extend these st udies 
to include ELTSA methods for detection of heat-labile entero toxin. 
Virological studies for af detecti on of rota virus a ntigen and b/ Elec tron 
microscopy of faecal samples. 
To examine specimens for ova a nd para!>itcs. 

Findings and Conclusions: 
In the first year of this survey our isolation rate of pathogens has risen 

from a level of I 0 % to 35 %. The role of Cl. Difficile in diarrhoea! con
ditions apart from antibiotic associated pseudomembranous colitis has 
not been fully explored and if these isolates are included in our final 
figures, the overall isolation ra te is 45 %. The total numbe r of specimens 
examined during this period was 420. We have identified the first recorded 
outbreak of diarrhoea associated with Enterotoxigenic E. coli in this 
country. We conclude from our results that this study is very valuable 
and hope to continue for a further two years. 

73 



Fergal O'Gara, BSc., PhD., in collaboration with James Meade, MSc. 

Department of Microbiology, University College, Cork. 

1:./Jidemiology of Plasmid M ediated Gentamicin Resistance in Clinical 
Isolates from Hospital Environments. 

The involvement of plasmids in the development and persistence of 
gentamicin resistance in gram negative clinical isola tes is under in
vestigation. 

Transm issible plasmids of high molecular weight ( > 100 m.d.) were 
identified in gram negative clinical isolates which encoded gentamicin 
resistance. The similarity in the mol. wt. of these plasmids from different 
organisms based on electrophoresis of total cellular DNA through agarose 
gels indicated that a single plasmid species may be responsible for 
mediating gentamicin resistance within hospital isolates. 

To investigate this possibility plasmids encoding gentamici n resistance 
were characterised using D NA fingerprint analysis exploiting restriction 
endonuclease enzymes. Purified plasmid DNA isolated by the alkaline 
denaturation procedure from a number of clin ical isolates representative 
of difl'erent species and from different locations wi thin the hospital were 
analysed with the following restriction enzymes - EcoRl, BamHI , Smal, 
Bglll, Hind lll , Sail, Pstl, Taq and Hpa. The main conclusions from 
these experiments were that the plasmids involved in gentamicin resistance 
in isolates from the Cork Regional Hospital could be divided into two 
classes (L and 11) based on their fingerprint patterns. Based on these 
results it is evident that the plasmids identified were endemic in the hospital 
and responsible for the emergence of gentamicin resistance during the 
period investigated. An important question to be answered now is whether 
these specific plasmids are still present in gentamicin resistant isolates 
recently isolated within the hospital. The identification of at least two 
classes of plasmids involved in gentamicin resistance suggested that the 
genetic determinant(s) for gentamicin resistance could be transposable. 

Peter Owen, 8Sc., PhD., in collaboration with Caro Condon. 

Department of Microbiology, Trinity College, Dublin. 

A migenic Analysis of in vivo groll'n Escherichia coli. 

E. coli Bl88 CoJV + was grown in vivo in implanted chambers in rabbits. 
Envelopes and cytoplasm were prepared from equivalent pools of in vivo 
and in vitro grown cells, and used to raise antiserum to envelope-associated 
and soluble cytoplasmic antigens of in vivo and in vitro grown £. coli. 
A reference crossed immunoelcctrophoresis profile was established for 
envelopes of in vitro grown £. coli. Up to 25 discreet membrane antigens 
were detected. Of these, about I 0 correspond to antigens of the well
characterised £. coli M L308- 225 membranes as determined by tandem 
crossed immunoelectrophoresis of tbe two preparations. Three such 
antigens were ATPase, lipoprotein and common protein antigen. A 
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precipitate corresponding to NA 011 dehydrogenase was identified by 
zymogram. Analysis of envelopes prepared from in vivo grown E. coli is 
presently underway. 

Envelopes from in vil•o and in vitro grown cells were also compared by 
SOS-polyacrylamide gel electrophoresis. Of the major components of 
envelopes from in viro grown E. coli, three, with molecular weightl> of 16, 
18.5 a nd 46 kilodaltons (Kd) were absent, or present in greatly reduced 
amounts in envelopes from in vitro grown cells. Several minor components, 
with molecular weights in excess of 70 Kd were also observed in envelopes 
from in vivo but not in 1•itro grown organisms. Envelopes from in vitro 
grown E. coli contained a major polypeptide of 23 Kd which was absent 
from the corresponding in vil•o envelopes. The origin, host or bacterial, 
of components observed for envelopes prepared from in vivo g rown E. coli 
is still uncertain. 

Further studies were performed on a major membrane-bound antigen 
(succi nate dehydrogenase, SOH ) of in vitro grown E. coli. Analysis of 
membranes from cells grown in the presence of the haem precursor 
( 14C)aminolaevulinic acid indicated that the SOH antigen is intimately 
associated with cytochromes. Using antiserum specific to SOH, the subun it 
composition and immunological properties of the enzyme in five sdh 
mutants was investigated. Three of the five mutants lacked the 30 Kd 
SOH subunit and failed to precipitate with specific serum in agarose gel 
precipitation tests. 

B. J . Sheahan, MVB., MS., PbD., MRCVS., in collaboration with 
G. J. Atkins, BSc., P hD. 

Veterinary College, Ballsbridge and Biological Sciences Electron Micro
scope Unit, Belfield, Dublin. 

Ultrastructural Studies on the Mechanism of Virus-induced Demyelination 
using Murant Semliki Forest Virus fl?(ection as a model. 

The objectiv~ of this work is to elucidate the mechanism of virus
induced demyelination in mice ul>ing mutants of Semliki Forest virus 
(SFV) and to assess the potential of this model in the study of human 
demyelinating diseases. 

Weanling inbred mice of the BALB/C and C57BL/6 strains were 
infected intraperitoneally with the M9 neurovirulencc mutant of SFY. 
These strains were selected because of the known susceptibility of BALB/C 
and resistance ofC57 BL/6 mice to experimental allergic encephalomyelitis. 
The mice were anaesthetised at different intervals after infection and 
perfused via the left ventricle with glutaraldehyde. The brains and spinal 
cords were removed and examined by light and electron microscopy. 
BALB/C mice were killed after 5 days (8 mice), 7 days (3 mice), 14 days 
(17 mice), 21 days (3 mice), 28 days ( 14 mice), 56 days (3 mice) and 112 
days (3 mice). C57BL/6 mice were killed after 5 days (3 mice), 7 days 
(3 mice), 14 days (3 mice) and 21 days (2 mice). The morphology and 
distribution of lesions in the central nervous system was correlated with 
virological data collected in parallel by Dr. G. J. Atkins (T.C.O.) on 
similarly infected mice. 

75 



Focal demyelinating encephalomyelitis occurred in both strains of 
mice after infection with M 9-SFV but demyelination was more severe in 
BALB/C than in C57BL/6 mice. Virus particles were seen in oligodendro
cytes in areas of myelin vacuolation 5 and 7 days post-inoculation (DPl). 
Oligodendrocytes containing virus in BA LB/C mice showed hypertrophy 
and vacuolar degeneration. There was a mononuclear cell infiltrate and 
lymphocytes and necrotic cells were present in vacuoles in myelin sheaths. 
Demyelinating plaques con taining macrophages laden with myelin debris 
were most prominent 14 DPI when virus was cleared from the brain. 
Remyclination of the central type occurred 28 DPf in BALB/C mice. 

We are presently uti lising a range of immunologically comprised mice 
to assess the significance of immune mechanisms in the pathogenesis of 
demyelination in this model. The roles of T and B lymphocytes are being 
investigated in athymic (n ude) mice and mice treated with cyclophos
phamide. The roles of natural killer ( . K.) cells and of macro phages are 
being investigated in beige mice and mice treated with myocrisin. Our 
results to date indicate that the cytopathic effect of the virus on o ligo
dendrocytes acts as a trigger for demyeli nation in this system and that the 
severity of demyelination is greatly increased by the T-lymphocyte and 
macrophage responses. 

We believe that the completed studies will show that M9-SFV infection 
of mice is a very useful model for human demyelinating diseases. 

Evelyn Ste,·cns, BSc., P bD., in collaboration with Dcirdrc A. Cunningham, 
BSc. 

Department of Microbiology, University College, Galway. 

Characterisation of an Antimutagen produced by Escherichia coli. 

Objectives: 
(a) To investigate a suppression of mutagenesis in £. coli a t high cell 

plating densities, postulated to be due to prod uction of an anti
mutagenic agent at high cell densities. 

(b) To investigate the repair of DNA damaged by the mutagen cis
platinum (II) diamminodichloride (cis- PDD). 

Findings: 
(a) The suppression of mutagenesis observed when mutagenised cells arc 

plated al high density ( I x 105 cells/ p late), termed CDM has been 
described by us. 1t was found tha t -

(1) CDM was not specific for E. coli. 
(2) C DM was not specific for reversion of auxotrophic mutations. 
(3) CDM was manifested at lower cell densities on cis-PDD or M NNG 

(M-Methyi-N-Nitro-N-Nitrosoguanidine) induced mutagenesis than 
an UV induced mutagenesis. 

(4) CDM was not due to killing by cis-PD D, to lower growth rates on 
crowded plates nor to UVR dependent mutation frequency decline. 
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We also demonstrated that an antimutagenic (A M) fraction could be 
isolated from plates on which approximately 10; E. coli were grown. The 
incorporation of this AM fraction (sterilized by filtration) into plates 
used in a mutagenesis assay caused a reduction in the mutation rate. 

The maximum reduction in mutation rate achieved by addition of the 
AM fraction to plates was 60 % (approximately 2 fo ld) whereas CDM can 
result in up to a 9 fold decrease in mutation rate. Thus it was concluded 
that the AM fraction is not responsible for CDM, and no further attempt 
was made to analyse this fraction, as it proved difficult to isolate in 
anything other than small volumes. 
(b) Various responses of£. coli K12 to the antitumour agent cis-PDD 
were studied in an attempt to understand the repair of cis-PDD damaged 
DNA. The relative sensitivity of wild type and D NA repair deficient 
E. coli treated with cis-PDD was recA ( uvrB)> IexA > uvrA> recBC > 
recF> wild type. Strains deficient in excision repair (uvrA or uvrB) or 
unable to induce increased excision repair and SOS repair (recA or lexA) 
were most sensitive to cis-PDD. 

Mutagenesis after cis-PDD could not be detected in the uvr B mutant 
nor in the recBC, recA, lexA, or reeF mutant strains, implicating SOS 
repair, and one of the genes involved in excision repair in cis-PDD 
induced mutagenesis. 

Filamentation, another known manifestation of SOS repair, could not 
be detected on cis-PDD treatment of recBC, lex A or recA mutant strains. 

Conclusions: 
cis-PDD damage of E. coli DNA is repaired by the inducible excision 
repair and SOS repair systems. 

Mutagenesis and filamentation occur due to induction of the SOS repair 
system, but mutagenesis also requires a functionaluvr B gene. 

H. P. Voorhcis, MD., PhD., DCMT., in collaboration with Christine 
Lowry, BA. 

Department of Biochemistry, Trinity College, Dublin. 

Affinity Labelling of rite N 1 Amino Acid Transport System in Trypanosoma 
brucei. 

The substrate-binding component of the N 1 amino acid transport 
system (transports short chain neutral amino acids) in Trypanosoma bmcei 
has been identified by affinity labelling with f H]glycinc chloromethyl 
ketone. The major criterion used for the identification of a 53K plasma 
membrane protein as the substrate-binding component of the carrier was 
the ability of excess substrate to specifically protect that protein from 
reaction with inhibitor. The success of this technique has been found to 
depend critically on (I) specificity of affinity label, (2) specific radioactivity 
of the label and (3) concentration of the protein to be identified. 

Although GlyCH2CI acts as a highly specific inhibitor of the N 1 amino 
acid transport system, radioactive inhibitor (5 mCi/ mmol) has been 
reported to react predominantly in a non-specific manner with all cell 
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protein (Owen, 1976). rn the past this fact, together with the probable 
low concentration of N 1 carriers in the cell, prevented identification of the 
transport system. However, these difficulties have been overcome in this 
present study by the synthesis of f H]GlyC H 2CI of much higher specific 
activity (73.3 mCi/mmoJ) in large quantity. 

A new synthetic pathway to f l l]glycine of high specific radioactivity 
was developed as this radiochemical is not available commercially at an 
economic price. [2-3H]glycine was prepared by the base-catalysed exchange 
of the two active hydrogens of 2-phenyl-5-oxazolone in the presence of 
9H 20, followed by acid-hydrolysis and purification of the [3H]glycine 
end-prod uct. (3H]GlyCH 2CI (73.3 mCi/ mmol) was then prepared from 
this rad ioactive precursor. 

Our results have yielded the following information: 
I . A speciflc-substrate protected component can be detected unequi
vocally in purified plasma membranes when the radiolabelling of cells is 
carried out in parallel samples in the presence and absence of substrate 
(L-serine). 
2. Protection agai nst radiolabelling of this component with [3H)GiyCH 2CI 
was highly specific and could only be provided by the L-isomer of true 
substrates of the N1 ami no acid transport system at concentrations of 
hydrogen ion that favour the binding of substrate. Similar concentrations 
of substrates of other transport systems were completely ineffective. 
3. The substrate-protected component was found to have a molecular 
weight of approxi mately 53,000 daltons, as judged by $OS-polyacrylamide 
gel electrophoresis and gel fi ltration on Sephadex G-150, and an iso
electric point of 5.65 as determined by analytica l isoelectric focussing. 
4. The substrate-binding component of the N1 transport system was 
determined to exist in 4. 7 x I 04 copies/cell. 
5. The radiolabelling and subsequent isolation procedure represents the 
first purification of a transport carrier from any eukaryotic parasite. 

PREGNANCY AN D CONGENITAL DEFO RMITIES 

Miguel A. de Arce, MSc., PhD. 

Section of Medjcal Genetics, Department of Pathology, 
University College, Dublin. 

Director: Professor Joseph G. Masterson. 

Studies on the Replication of X-chromosome DNA in Normal Females and 
in Patients with Numerical or Structural X-chromosome Abnormalities. 

This report consists of this introd uction plus two other paragraphs. 
Paragraph l summarises the results of our investigation on the rules 
governing the timing of the process of DNA replication in the late X 
chromosome of a normal female, emphasising the intra-ind ividual 
variability. Paragraph ll explains bow those rules made possible to 
predict the variability of replication patterns in patients with numerical 
or struct ural X chromosome abnormalities. 
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( I) The sequence of replication of R-bands in a particular autosome 
seems to be unique. We have found that in the late replicating X chromo
some of a normal female this is clearly not so. There are at least six 
sequences of replication, with starting points on p22, p 11, q 13, q22 or 
q24, q26 and q28, respectively, although they do not occur with the 
same frequency. There might be more than six sequences because in some 
X chromosomes the replication might start simultaneously in two or 
more bands. We have found that these associations of simultaneously 
replicating bands do not occur at random, as it has been suggested, and 
we have derived some simple rules governing their formation. We have 
also found that it is not possible to establish an absolute chronology (in 
terms of hours) for the replication of each R-band on the late X chromo
some. We, therefore, propose that the process of DNA replication of the 
late X differs from the autosomal not only in its timing, but also in that 
the mechanism coordinating the sequence of replication intra-chromo
somally operates much more loosely in the case of the late replicating X. 

(li) Lymphocytes of two patients with similar isodicentric X chromo
somes in mosaic condition showed after R-banding the coexistence of 
symmetric and asymmetric patterns of DNA replication in their 
isodicentrics. The frequencies with which each type of two-banded 
isodicentrics were found could be calculated in both patients as the product 
of the frequencies of the corresponding single-banded isodicentrics. This 
occurred in spite of the fact that both patients showed different frequencies 
of each type of single-banded isodicentric. To explain these findings, we 
propose that the genetic symmetry that can be assumed at both sides of 
the break point is reflected in symmetric distribution of the probability 
of each band to replicate first, and that both arms replicale independently. 
The finding in a case of triple X of some cells showing the two late 
replicating X's having the same bands replicating first, together with 
cells showing the two lateX's having different bands starting replication 
at the same time, is interpreted as confirming our previous suggestion. 

Professor James Houghton, 8Sc., PhD., in collaboration with Cyril V. 
CarroU, MSc. 

Department of Microbiology, University College, Galway. 

A Study of the Nucleolus Organizer Regions of Human Chromosomes and 
their role in Chromosome Aberration in Man. 

This project is intended to determine the control and the activities of 
the rRNA genes in the nucleolus organizer regions (NOR) of the satellites 
of the human acrocentric chromosomes and to investigate the role of 
NOR activity in the causation of chromosome aberration in man. 

Studies during this project have indicated that NOR activity determines 
the frequency of satellite association of the acrocentric chromosomes. 
Furthermore, the frequency of satellite association varies between 
individuals and differences arc apparent between normal individuals and 
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those with abnormalities of the acrocentric chromosomes. It has, therefore, 
been suggested that satellite association and nucleolus organisation may 
play an important role in the aetiology of non-disj unction and ch romosome 
aberration in man . To attempt to modify NOR activity and the participa
tion of the acrocentric chromosomes in satellite association, the effects 
of a wide range of physical and chemical agents on c ultured human cells 
have been studied. N one of these agents could be shown to have a 
significant effect. Studies also continued on isolated nucleoli from 
c hromosomally normal and abnormal cell lines and variation in NOR 
activity on nucleolar biochemistry was investigated. These studies have 
involved the cytogenetic analysis of somatic tissue. H owever, it was 
considered that a more useful approach to the understanding of the 
causation of chromosome aberration would be the investigation of the 
chromosomes of human gametes. To achieve this, several techniques have 
been studied for the direct visualisation of the chromosomes of human 
spermatazoa. Presently, these studies have concentrated on a method for 
the penetration of zona pellucida-free eggs from hamsters by human 
sperm in vitro. ln the last year, each step in this procedure has been 
studied and optimised and a modified procedure developed. This modified 
technique has proved successful and, in recent months, 20-25 % of all 
penetrated eggs have consistently yielded sperm chromosome preparations 
of analysable quality. Usi ng conventional staining, ll 0 sets of human 
sperm chromosomes have been examined and all have revealed apparently 
normal haploid chromosome constitutions. Satellite association frequen
cies and NOR activities have been studied in these preparations, 
nucleolus formation having occurred by the first mito tic division. lt has 
not yet proved possible to develop a suitable technique for the G-banding 
of the pronuclear chromosome preparation a nd this is a major priority 
as it will permit more accurate a nalysis of the sperm karyotypes. 

To enable this technique to be used for sperm samples with low fertility, 
vidcomicrographic and biochemical techniques are being used to determine 
seminal characteristics that influence penetration of zona-free hamster 
eggs and subsequent development. ln particular, the effects of a number 
of catecholamines, amino acids and eo-enzymes on sperm behaviour in 
culture media are being assessed. The applicability of semen freezing anri 
thawing techniques to this method are also being evaluated to facilitate 
the transport of semen samples. Other techniques for sperm chromosome 
visualisation are also being investigated including: 

(I) The in vitro decondensation of sperm chromosomes by disulphide 
cleaving agents. 

(2) Fusion of sperm nuclei with c ultured somatic cells. 

(3) Microinjection of sperm or sperm heads into c ultured somatic cells. 

(4) l nterspecific penetra tion by microinjection of sperm or sperm heads 
into zona pellucida intact eggs from rats, mice or ha msters. 

A reliable method for the effective analysis o f human sperm chromosomes 
will make a significant contribution to the understanding of the aetiology 
of chromosome a berration in man. 
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Yvette Kunz-Ramsay, BSc., MA., PhD., in collaboration with S. Mansoor 
and M. Shuilleabh:iin. 

Department of Zoology, University College, Dublin. 

Visual Cell Renell'al and Disease. 

Retinitis pigmentosa and progressive cone degeneration represent a 
family of human diseases caused by different abnormal genes which do 
not prevent the differentiation of photoreceptors but interfere with their 
survival. It is suggested that the interference is caused by an interruption 
of the daily renewal pathways of their light-sensitive outer segments. 
The objective of our study has been to investigate the development of 
photoreceptors and the different steps of their renewal. 

{I) An extensive study into the development of rods and different colour
cones was completed and published. Jt showed that at midgestation 
all types of photoreceptors are differentiated in the fundus and at 
birth differentiation extends over the entire retina. Rod and cone 
primordia appear at the same time, but rods differentiate more rapidly 
than cones. Longwave length-sensitive cones develop first and short
wave-length cones last. Wherever cones are differentiated they are 
arranged in an adult-type mosaic. The rods, as opposed to the adult, 
are likewise regularly arranged within the mosaic. Subsurface
cisternae arise in close proximity to mitochondria and are found 
coextensive with regions of intimate contact between different types 
of cones and rods. These cisternae disappear during dark-adaptation. 

(2) The onset of the following diurnal changes were established: (a) 
retinomotor movements, (b) shedding of outer segment discs, (c) 
change of square to row-mosaic in the dark, (d) changes in density 
of the ellipsosome. [t was found that all changes - ellipsosome 
excepted - start at midgestation, following differentiation of photo
receptors and pigment-epithelium cells. Newly-differentiated photo
receptors in the embryo are, therefore, already vulnerable to 
disruption of cyclical systems. 

(3) A phagosome count of 150 eyes sampled over a 24 hour period 
established two peaks during the day (rod-shedding) and one peak 
at night (cone-shedding). Experiments, using radioimmunoassay, 
have commenced to study the level of hormones thought to trigger 
the shedding. 

(4) Assays on elemental changes in the ellipsosome and mitochondria 
during light and dark-adaption have been continued, using X-ray 
microanalysis (in collaboration with Professor Rlittner, University 
Hospital, Zlirich, and Dr. S. Cameron, Royal Victoria Hospital, 
Belfast). 

(5) Studies on the effect of constant light and constant darkness on 
rhythmical events in developing photoreceptors are near conclusion. 

(6) The eye of Trachinus vipera, a fish with a duplex retina and living in 
different habitats, was analysed by light and electronm.icroscopy. The 
study also included diurnal changes in the photoreceptors and pigment 
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epithelium. In the latter, a hitherto unknown body was discovered 
which a lso undergoes diurnal changes. The visual pigments of both 
rods and cones were established by microspectrophotometry (in 
collaboration with Dr. Jim Bowmaker, University of London). 

Margaret Sheridan-Pereira, MRCPI., DObst., DCH. 

National Maternity H ospita l, Holies Street, Dublin. 

Director: Dr. Dermot MacDonald, MAO., FRCOG., FRCPL 

Randomised Control Trial of Electronic Intrapartum Fetal Heart Rate 
Monitoring (E.F.M.). 

Electronic fetal heart rate monitoring (E. F. M.) is widely used to assess 
fetal well-being in labour, but its role is still uncertain. A recent 
Parliamentary Report in the United Kingdom recommended that 
"continuous recording of the fetal heart rate should increasingly become 
part of the surveillance of a ll babies during labour". In contrast the 
United States National Tnslitute of Child Health and Human Development 
Task Force conclude that "periodic a uscultation of the fetal heart rate 
(F.H.R.) is an acceptable method of assessment of fetal condition for 
women at low risk of intra-partum fetal distress". 

Many studies purporting to demonstrate beneficial effects of E. F. M. 
have lacked val id control groups; some compare time periods before and 
after the introduction of E.F.M. and others compare selected high risk 
groups with low risk groups. 

The four randomised control trials published to date had conflicting 
results. Three showed no significant benefit from E.F.M. but the fourth 
was termi nated because fo ur out of the 175 babies in the control group 
were found to be permanently brain damaged compared with none in 
the E.F.M. group. 

Objectives: 
The aim of this study is to evaluate the role of E. F. M. during labour. 

The following hypotheses are being tested: 
That the policies of intrapartum E.F.M.: 

(i) Reduces the number of babies with apgar scores of 2 or less at one 
minute and/or 6 or less at five minutes. 

(ii) Reduces the need for paediatric intervention at birth (intubation or 
admission to special care). 

(iii) Reduces the combined rate of intrapartum stillbirth, neonatal death 
and cerebral dysfunction. 

(iv) Reduces the incidence of abnormal neonatal neurology. 

(v) Increases the Caesarean section rate and/or the forceps delivery rate. 

In addition the effect of intrapartum E.F. M. on cord pH has been 
assessed over a two-month period in I ,423 cases. The attitudes of mothers 
and staff to the policies of E. F. M . and its effect on the relationship between 
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patient and midwife during labour, and between mother and baby in the 
puerperium are being explored. To assess the long-term eiTccts of E. F. M. 
on the babies in the trial paediatric follow-up is planned. 

Design: 
The study is a randomiscd controlled trial comparing the policies of 

E.F.M. during labour (with option to measure scalp pH) with the current 
policy at the N.M.H. of monitoring labour by intermittent auscultation. 

Patients with the following characteristics are excluded from the study: 

I. Elective lower segment cacsarcan section. 

2. Antepartum stillbirth. 

3. Gross fetal abnormality. 

4. Gestational age less than 28 weeks. 

5. Grade 2/3 meconium-stained liquor at first inspection of liquor. 

6. No visible liquor after rupture of membranes. 

7. Rapid delivery prior to randomisation. 

8. Patients who deliver immediately after admission to the labour ward. 
Participants in the trial arc allocated randomly immediately the liquor 

has been inspected following artificial or spontaneous rupture of 
membranes. 

The data collected includes information on the following socio
demographic factors, past medical history, labour, delivery, traces, 
condition of the baby at birth and the puerperium. 

Neurological assessment has been carried out on all babies admitted 
to special care and babies with problems on the postnatal wards. 

To date 11,600 patients have been studied. 
The results on the first 4,000 patients have been analysed and reviewed 

by an Ethical Committee. In this review there were no contraindications 
to the continuation of the trial. The research is still ongoing and will be 
completed when 13,000 patients have been studied (April 1983). Pre
liminary results will be available towards the end of April. Detailed results 
and analysis of data and conclusions will take somewhat longer. 

AD HOC 

.t\drian Dunne, BSc., PhD., in collaboration with Laurence Lacey, BSc. 

Department of Pharmacology, University College, Dublin. 

Optimal Design of Pharmacokinetic Experiments. 

The aim of the project is to develop mathematical/statistical techniques 
for use in the design of optimal pharmacokinetic experiments aimed at 
discriminating between competing models and precise estimation of the 
parameters of the ''best" model. 
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The work to date has concentrated on the design of model discriminatory 
experiments. A suite of computer programs to design sequential experi
ments for discrimination between competing models was wri tten. The 
design technique was based on the information theory approach. These 
programs were tested for programming errors and debugged. Tn order 
to ensure that the use of these programs leads to discrimination in favour 
of the correct model, the programs were tested using computer simulated 
experiments in which the correct models were known to the experimenter. 
The results of some of these experimen ts are tabulated in tables T and rr 
which show the probability associated with each of three possible models 
following a specified number of sequential observations. Before any 
observations were made the models were allotted equal probabilities. 
In table 1 the data was generated using a biexponential model and in 
table li the triexponential model was used. The results demonstrate that 
in each case discrimination was achieved in favour of the correct model. 

Further testing revea led that the discrimination technique was unstable 
in particular circumstances. The theoretical basis of the technique was 
examined in considerable detail. The instability was found to be due to 
the form of the assumed prior distribution in the Bayesian analysis. A 
number of alternative prior distributions which would remove the unstable 
behaviour have been considered and fitted into the theoretical fra mework. 
Computer programs for experiment design based on this new theoretical 
approach have been written and debugged. These programs are now being 
tested by means of sim ulated data. 

TABLE f 

Model Probability 
Number of 

Observations M onoexponential Biexponential Triexponential 

0 0.333 0.333 0.333 
12 0.000 0.559 0.441 
13 0.000 0.802 0.198 
14 0.000 0.865 0.135 
15 0.000 0.813 0.187 
16 0.000 0.864 0.136 
17 0.000 0.926 0.074 
18 0.000 0.927 0.073 
19 0.000 0.928 0.072 
20 0.000 0.923 0.077 
21 0.000 0.932 0.068 
22 0.000 0.933 0.067 

Probability val ues associated with each of the three models being con
sidered, before and at each stage of the experiment with data generated 
from a biexponentia l equation. 
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TABLE 11 

Model Probability 
Number of 

Observations Monoexponential Biexponential Triexponential 

0 0.333 0.333 0.333 
12 0.000 0.506 0.494 
13 0.000 0.178 0.822 
14 0.000 0.185 0.8 15 
15 0.000 0.054 0.946 
16 0.000 0.044 0.956 
17 0.000 0.007 0.993 
18 0.000 0.000 1.000 
19 0.000 0.000 1.000 

Probability values associated with each of the three models being con
sidered, before and at each stage of the experiment with data generated 
from a triexponential eq uation. 

Mary Garrett, MSc., PhD., in collaboration with E. C. Finch, R. G. 
Luckwill, R. E. Moore and F. Murphy. 

Trinity College, Dublin. 

Comparison of Pat/erns of Locomotion in Normal Children and in Children 
with Cerebral Palsy. 

In previous studies the relationship between the velocity of joint 
movement and muscle activation in the leg has been investigated during 
normal and resisted walking in healthy adults. The present study examines 
the events which occur in the walking cycle in children with cerebral palsy 
before and after corrective surgery and compares them with those occurring 
in normal children. 

Work has been carried out on 3 cerebral-palsied children (4, 6 and 
9 years) before surgery and on one (aged 9) 6 months after surgical 
lengthening of knee flexors and Achilles tendon. Two normal children, 
matched for age and sex, have also been tested. Subjects walked on the 
treadmill at their most comfortable speed for l 0 tests of 2 m ins. E.M.G. 
activity of knee extensor and flexor muscles from surface electrodes, 
patterns of knee angular velocity from a polarised light goniometer, and 
durations of swi ng and stance from pressure switches on the foot were 
displayed on a storage oscilloscope and photographed and recorded on 
videotape. 

Step-length is shorter in the cerebral-palsied chi ld, preopcratively and 
postoperativcly (25 cm) than in normal children (40 cm). The normal 
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speed (2.5 k.p.h.) observed in one cerebral-palsied child was apparently 
achieved by a higher step frequency ( 126 steps/min) than normal (82 
stepsfmin). The duration of swing showed no significant difference in the 
2 cerebral-palsied children, nor pre- and post-surgery. 

Irregularities were observed on the knee angular velocity patterns of 
the palsied children pre-surgery, similar to those observed in normal 
adults fo llowing sudden resistance during swing. In normal adults we 
checked tbe relationship between the trough periodicity and the length, 
mass and radius of the tibia, to verify whether the mechanism underlying 
these troughs was vibration of bone, as calculated values had suggested. 
Preliminary analysis suggests this is so. Vibration of bone in the walking 
patterns of cerebral-palsied children may need to be examined. 

Investigations of this type may lead to a better understanding of the 
mechanisms by which operative procedures restore more normal walking 
patterns in children with cerebral palsy. 
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RESEA RCH UNITS REPORTS 

ALCOHOL RESEARCH U NlT 

Director: Professor D. G. Weir, M D., FRCPJ. 
St. James's Hospita l, Dublin. 

The objective of the unit has continued to be the elucidation of the 
patho-physiology of the major diseases associa ted with excessive alcohol 
indulgence. Such diseases include the foetal alcohol syndrome and its 
relationship to neural tube defects, alcoholic addiction, alcohol related 
psychosis and a lcohol induced liver disease. 

As before the work of the unit has been divided into two areas (A) 
alcohol addiction and (B) alcohol related metabolic diseases. 

(A) Research into Alcohol Addiction 
(I) Professor M. Webb and Dr. G. Corrigan 

St. Patrick's H ospital and Department of Psychiatry, 
Trinity College, Dublin. 

The Natural History of Alcohol Dependence and Selected Disabilities in a 
General Hospital Population. 
Earlier studies from this Unit provided evidence for the validity of the 
alcohol dependence syndrome in a population of alcoholics in a psychiatric 
hospital.<1> We investigated the natural history of alcohol dependence 
and associated disabili ties, particularly focusing on biochemical and 
haematological markers. In this study similar aspects of alcoholism found 
in the general medical wards of two Dubl in hospitals were explored. The 
clinical impression has been that general hospital alcoholics present with 
physical disabilities, whi le psychiatric hospital alcoholics present with 
alcohol dependence. This study has explored the extent of alcohol depen
dence in genera l hospital patients and compared the development of 
a lcohol dependence in these patients with our findings in psychiatric 
patients. 

Methods 
All medical patients admjtted over several one-month periods to St. 
James's H ospital and Sir Patrick Dun's Hospital were interviewed within 
72 hours of admission. 

Selected patients were administered the MAST and the CAGE 
questionnaires to assess the prevalence of alcoholism. Patients with 
positive scores on the MAST of 5, or on the CAGE of 2, or more were 
deemed alcoholic, and thus completed the Severity of Alcohol Dependence 
questionnaire (SADQ) and the Alcohol Dependence Schedule (by Chick 
and Duffy). 

The latter sched ule identifies 23 symptoms of alcohol dependence, and 
the patient is required to arrange these in the temporal order in which 
they developed. 

Patients who were not diagnosed as alcoholics by the MAST or CAGE 
questionnaires were asked verbally by the investigator regarding alcohol 
dependence symptoms, and were required to order these symptoms if 
positive responses occurred. 
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All patients had a serum biochemical profile (SMAC) and blood count 
estimated on admission. Results of gamma GT, AST and MCV tests 
were ana lysed for a lcoholic patients. 

Results 
A total of 327 patients were admitted to the ho~pitals during the months 

s urveyed, 159 patients met the inclusion criteria, 95 males (mean age 
45.3 years) and 64 females (mean age 44.7 years). 35 patients (22 %) 
showed a positive diagnosis of alcohol ism, 33 males (34. 7 %> and 2 
females (3. 1 %). 

The clinical discharge diagnosis of the identified alcoholic patients 
included a lcoholism in 2. 

The biochemical parameters, gamma GT and AST and MCV did not 
satisfactorily identify a lcoho lics. Amongst the identified alcoholic 
patients, investigation of the o rder in which symptoms of alcohol depen
dence developed resembled our earlier fi ndings in psychiatric hospital 
patients. There was a trend towards symptoms of physical dependence 
occurring earlier than occurred in the psych ia tric hospitals. 

Conclusions 
The diagnosis of alcoholism in 22% of the selected p opulation IS 111 

line with studies elsewhere and our own study in the gastro-entero logical 
out-pa tient clinic. 

The primary objective in this study was to explore the development 
and severity of alcohol dependence amongst the alcoholics identified by 
the MAST and CAGE questionnaires. The analysis of SADQ scores has 
not been completed. J lowever, the development of alcohol dependence 
symptoms appear to proceed in the same manner among general hospital 
alcoholic patients as in a lcoholics attendi ng psychiatric hospitals. This 
finding requires confirmation and further exploration. 

The limited diagnostic aid provided by the selected biochemical and 
haematological markers of liver damage is in line wi th simila r reports 
from Britain . 

(2) Dr. R. O' Moorc and Mr. G . Murphy 
Biochemistry D epartment, Trinity College, Dublin . 

An animal model of Alcohol Addiction 
The object of this study is the development of an animal model which 

would allow biochemical and physiological studies into the pathogenesis 
of alcoholism. We have previously reported that mature male rats on 
exposure to U. V. light show a preference for Ethanol (8 %) over water. (I ) 

Jn addition corticosterone levels in the plasmas were significantly reduced 
when the animals were ei ther drinking o r under U.Y. light.<2> These 
results a re similar to those of o ther studies on chronic alcohol exposure. <3'

4> 
We hypothesized that the animals showing a lcohol preference under U. V. 
light were relief drinking to overcome the 'stress' of U.V. exposure. The 
postulated mechanism is that the rats obtained relief by release of ACTH 
(known to occur following some forms of alcohol administration)<5> and 
possibly endorphins and enkephalins. These natural opiates are usually 
released in parallel with ACTH. 
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The present investigation involved the measurement of ACTH, 
corticosterone levels in the blood and Mctcnkephalin and Leucine 
enkephalin levels in the brain tissues of rats exposed to U. V. light and 
Ethanol as described previously.<1> Twelve groups of 8 rats have been 
studied for periods of 36 to 68 days under ultra violet light. Rats given a 
choice of Ethanol or water did not produce a consistent preference for 
alcohol, although some rats did achieve high mean alcohol intakes. The 
Ethanol intakes of rats on a Golden Maverick (G. M.) diet with alcohol 
and no choice of water showed considerably increased daily mean alcohol 
consumption when compared with either controls or the other groups. 
Rats on the G. M. diet when given a choice had alcohol intakes similar 
to those on a Purina diet. 

At low levels of alcohol consumption a peak intake is reached wi thin 
three weeks and then returned to normal. However, at levels of > 5 g. 
Ethanol/day there was a consistent increase in alcohol consumption with 
time up to seven weeks. 

There was, however, a significant negative correlation ( P = .::0.00 I) 
between the leucine enkephalin level and mean ethanol consumption. 
This was true up to a level of 2.5 g. ethanol/day. A similar pattern was 
found with metenkephalin levels. Above this level increasingly high levels 
of leucine enkephaline were found . lt is possible that a threshold level 
exists a nd this requires further investigation. 

Conclusions 
J. Removing choice water and/or changing the diet has led to in::rea!>ed 

mean ethanol consumption. 

2. Mean ethanol consumption of less than 5.0 gfday shows peak con
sumption within three weeks. Above this level the ethanol consumpti<'n 
increased linearly for at least seven weeks. 

3. There is no consistent pattern of blood ACTH and corticosterone 
levels with mean alcohol consumption. 

4. There is a correlation between enkephalin levels and et hanol con
sumption up to a mean ethanol level of 2.5 g/day. Above this level 
the enkephalin levels increase with increasing ethanol consumption. 
The quantity of data in th is region is 'S till small. 
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(3) Professor K . Tipton, Dr. K. Ward, Dr. C. J . Fowler, Ms. C. M. 
Ryle, Mr. G. Henehan and Mr. J. McCrodden. 

A~coholism and 1he 111etabolism of alcohol and acetaldehyde 
(1) Blood acetaldehyde lel'els in relation to alcoholics 

The concentrations of acetaldehyde in the blood of first-degree 
relatives of alcoholics and controls have been compared following a 
test··dose of ethanol. Tn both groups a transient appearance of 
acetaldehyde was detected but, contrary to an earlier report, there 
was no dilference between the groups either in the maximum con
centrations of acetaldehyde reached o r in its rate of clearance. These 
results do not support the suggestion that a genetically determined 
factor resulting in a greatly enhanced release of acetaldehyde into the 
blood may be an important factor in alcoholism. lt is suggested that 
the results from the earlier report were in error because of artefacts 
generated by the assay method used by those workers. The enzymic 
method used in the present study does not appear to sulfer from 
such problems. 

(ii) Alcohol and aldehyde dehydrogenase isoenzymes in human liver 

The isoenqmes of alcohol and aldehyde dchydrogcnases were 
examined in liver biopsy samples from alcoholic and control subjects. 
A total of 45 samples (21 alcoholic and 24 control) were studied. 
The isoenlymes were separated by isoelectric focusing, using a pH 
range of 9 If for alcohol dehydrogenase and 3.5-8.5 for aldehyde 
dehydrogenase. The separated bands of activity were stained for 
enzyme activity before the gels were scanned spectrophotometrically. 
This procedure allowed tentative identification of the individual 
isoenzymes of alcohol dehydrogenase in terms of known buman 
phenotypes. Although there was considerable intra-individual 
variation, there was no indication of the presence or absence of any 
specific isoenzyme being associated with alcoholism or with the 
severity of alcohol-related liver disease. Neither was there evidence 
of any association of specific phenotypes with these conditions. The 
pattern of aldehyde dehydrogenase isoenzymes was simpler than that 
given by alcohol dehydrogenase. Four major forms were resolved 
under these conditions, but again there was no evidence tha t the 
absence or presence of a specific isoenzyme might be associated with 
alcoholism or alcohol-related liver disease. 

These results provide no support for suggestions that the pre ence 
or absence of a specific isoenzyme of either or both of these enzymes 
may be a genetically determined factor associated with a tendency 
towards alcoholism or alcohol-related liver disease. lf variations 
between these isoenzymes are important as determining factors in 
alcohol-related disorders, variations in the levels of isoenzymes rather 
than in the types present would thus be involved. Studies will shortly 
be started to investigate this possibility. 
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(B) Alcohol related metabolic diseases 
(I) Professor K. Tipton, Dr. K. Ward, Dr. C. J . Fowler, Ms. C. M. 

Ryle, Mr. G. Henehan, Mr. J . McCrodden. 

(i) lmeractions betu·een ethanol, aldehydes and neurotransmitter 
metabolism 

(a) Histamine 
Histamine is metabolised either by direct oxidation to imidazole
acetaldehyde or by methylation to N-tclc-methylhistamine 
followed by oxidation to N-tele-methylimidazoleacctaldehyde. 
The relative importance of these two pathways depends on the 
o rgan or animal species involved. These aldehydes are subse
quently oxidised to their corresponding acids by aldehyde 
dehydrogenase activity. In an extension of our previous work 
(see MRC report 1981) on the possible interactions between 
ethanol and biogenic aldehyde metabolism, the forms of aldehyde 
dehydrogenase catalysing the oxidation of N-tcle-methylimi
dazoleacetaldehyde were investigated in sub-cellula r fractions 
prepared from rat liver. These results showed that only the 
enzyme associated with the cytosolic fraction played a significant 
role in this process. This form of the enzyme. which has a rather 
high Km-value for acetaldehyde, is also particularly sensitive to 
inhibition by the "alcohol-aversive" drug disulphiram {antebuse). 
These results thus raise the possibility that some aspects of the 
alcohol-antebuse reaction may be related to interference with 
histamine metabolism. 

(b) Biogenic amine.1· 

Further studies on the effects of ingested ethanol on the 
metabolism of the biogenic amines has concentrated on the 
low-Km aldehyde reductase which we have previously shown to 
be the main enzyme involved in the reduction of the biogenic 
aldehydes to their alcoholic metabolites. Since the concentrations 
of these alcohols a re significantly affected by ethanol. it was 
important to study the spccificity, kinetics and inhihitor sensitivity 
of this enzyme in detail to assess whether these effects could 
result from direct interactions. In addition, it has been suggested 
that this enzyme might be identical to the lens entyme aldose 
reductase whose action has been implicated in cataract formation. 
Thus interactions of ethanol on the functions of this enzyme could 
have other toxic effects. 

The low-Km aldehyde reductase has been purified from ox 
brain to a state of homogeneity, as judged by several electro
phoretic criteria, and its kinetic properties and inhibitor sensi
tivities a re being studied. A study of its specificity towards a 
range of aldehydes, including acetaldehyde, aldoses and the 
biogenic aldehydes is in progress. 
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(ii) Acetaldehyde metabolism in human li~w 
A recent report has suggested that the cytoplasmic form of aldehyde 
dehydrogenase may play the major ro le in acetaldehyde metabolism 
in human liver. T his is contrary to our own results, and those of 
others. on the specificities of aldehyde dehydrogenases in ox and rat 
liver, that suggested a mitochondrial isoenzyme to play the dominant 
ro le, with the contribution from the cytoplasm being relatively sma ll. 
Since it has a lso been suggested that the activity of the cytoplasmic 
isoenzyme may be reduced in alcoholics, it is important to evaluate 

the contribution of this enzyme to acetaldehyde metabolism. 
A study is in progress on the distribution and specificities of 

aldehyde dehydrogenase activities in fresh human liver obtained 
intra-operatively. The subcellular fractions were separated by 
ditrerential centrifugation and assayed spectropho tometrically. Results 
to date, from three individual samples, are consistent with the 
distributions of acetaldehyde oxidising activities being simjJar to 
those of the rat and ox with the mitochondrial a ldehyde dehydro
genase being the most important at the concentrations likely to be 
attained under physiological conditions. Continuation of these 
studies will be directed towards confirming these results and extending 
them to investigate the roles of these enzymes in the metabolism of 
the aldehydes derived from the biogenic a mines a nd histamine in 
order that the effects of etha nol and disulphiram on these processes 
may be evaluated. 

An aldehyde dehydrogenase from human erythrocytes has been 
purified to apparent homogeneity with the aims of comparing its 
properties with the cytoplasmic enzymes from human liver . Methods 
have been developed for the separation of the a ldehyde dehydrogenase 
isoenzymes from human erythrocytes a nd studies on their q uantitation 
are in progress so that the activities o f these enzymes in alcoholic 
and control patients may be compared. 

(2) Professor J . M. Scott, Miss L Wilson, Mr. S. Keating, 
Mr. P. Wilson and Dr. G. McDonald. 
Biochemical Laboratory, Trinity College, Dublin. 

(i) The Teratogenicity of Alcohol 
Jt has been established by others that maternal alcohol ingestion 
causes foetal alcohol syndrome in humans a nd a n increase in neural 
tube defects in a nimals. A number of studies have shown that folate 
deficiency produces foetal abnormalities in experimental animals. 
1n humans, deficiency of the vitamjn has been shown to cause low 
birth weight in infants and may also cause ne ura l tube defects. 
Alcohol is known to have antifolate effects both in man and experi
mental animals. The objective of these studies was to determine if a 
relationship ca n be established in animals between folate deficient 
states concu rrent with ethanol ingestion a nd eventua l foetal ab
normalities. 
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(ii) Development of an Animal Model of Alcohol Related Liver Disease 

The dietary supply of methyl groups from lipotropic compo unds 
such as methionine a nd choline has been found to influence the 
appearance of fatty liver in experimental animals and the incidence 
of cirrhosis in man. Methyl group metabolism may be a ltered in a 
contro lled manner by selectively inhibiting the vitamin 8 12 dependent 
enLyme, methionine synthetase, using nitrous oxide. The objectives 
of these investigations were to determine if s uch inhibition exacerbated 
the effects o f chronic ethanol ingestion in rats. l t appears that while 
the same level of fatty change is induced by ethanol in both nitrous 
oxide treated and untreated animals, some other serious deterioration 
occurs in the former group. Ongoi ng studies seek to establish the 
consistency of this difference and its cause. 

(iii) Aetiology of Alcohol-Induced Folate Deficiency 
(a) Studies on the effect of bilary folate loss have now been concl uded. 

1t appears that the extensive publications by others which claim 
tha t this is the mechanism by which fo late deficiency is included 
in alcoholics a re unfounded . 

(b) Previous studies in anima ls on the effect of ethanol administration 
on the rate o f fola te breakdown (catabo lism) could not be extended 
to humans, si nce the method involved administration of the 
vitamin in radioactive form. Efforts continue to produce a com
parable assay which by using the highly sensitive method of high 
pressure liquid chromatography (H PLC) permits the detection of 
the catabolites in non-radioactive form. 

(c) The effects of ethanol ingestion on fo late upta ke, incorporation 
and metabolism by the liver a rc still proceeding. 

(3) Dr. C. Feighery and Miss U. McKeever 

immunological mechanisms of alcohol related liver disease 
The normal immune response is controlled by regulatory lymphocytes. 
I m balances in the cell populations which inhibit (suppressors) o r augment 
(helpers) this response have been implicated in various li ver diseases. 

We have studied the rela tive distribution of periphera l blood T lympho
cyte subpopulations of 22 individuals with a lcoho lic liver disease using 
B-D monoclonal antibodies directed a t suppressor/cytotoxic cells (anti 
leu 2A) and helpers (anti leu 3A). These results were compared with 22 
patients with various o ther liver diseases a nd 21 healthy controls. 

Since a bnormalities of helper:suppressor ratios (H:S) may innuencc 
B cell differentiation and s ubsequent synthesis of immunoglobulin, scrum 
levels of classes lgG, TgA a nd LgM were also investigated. 

A highly significant increase (P < 0.005) in the H :S (mean - 4.2±3.2) 
was found in the alcoholics when compared with contro ls (mean = 1.9± 
0.5). This contrasted with various o ther liver diseases where the increase 
in H :S (mean 2.6±2.0) was no t significan t. 
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Ln the alcohol ic group, levels of £gG (P< O.OOS), IgA (P < O.OO I) and 
lgM ( P< O.OOS) were all significantly above normal values. However, 
statistical analysis revealed no direct correlation between H :S and scrum 
lg levels. 

We have fou nd altered H :S in the peripheral blood of alcoholic liver 
disease patients which could be due to migration of s uppressor/cytotoxic 
cells to the si te of inflammation in the liver. 

Current Studies 

Hypergammaglobulinaemia is a well documented feature of alcoholic 
liver disease (ALD). There are two theories to explain this: 

(a) The decreased filteri ng capacity of the liver in ALD allows gut 
related antigens to spill over into the systemic ci rculation resulting 
in non specific B cell stim ulation. 

(b) Decreased suppressor cell activity may fail to "switch off" the 
immunoglobulin production. Our previous results s upport this 
concept. 

Our latest studies set out to investigate these 2 theories. 

(i) Using a sensi tive enzyme linked immunosorbent assay (ALLSA) 
technique we are measuring the ability of peripheral blood mono
nuclear cells (PBM Cs) from ALD patients to spontaneously produce 
lgG , lgA and lgM compared with controls. 

(ii) Most suppressor cells seem to be T lymphocytes but immune sup
pression has also been induced by B cells as well as by monocyte
macrophages. We a re, therefore, using 3 separatefimctional immuno
regulatory assays in conjunction with further analytical studies, 
employing monoclonal antibodies, of PBMC subsets in a group of 
ALD patients. 

The analytical studies involve the identification of the PBMC 
subsets, T cells, monocytes and B cells. These will be assayed by the 
Pokewced mitogen, tonsi llar B cells lg production and Con A 
generation functional assays 

BRUCEL LOSIS RESEARCH UNIT 

Director: J . G . Dcvlin, MD., MSc., FRCP!. 
St. Laurence's H ospita l, Dublin. 

Radio-immunoassay of brucellin specific immune-globulins: 
The technique and preliminary results have been given in previous reports. 
A significant correlation with immunoassay and Coomb's/aggl utina tion 
titres has been found previously. To establish the comparative incidence 
of •·false" positive testing with immunoassay and conventional Coomb's 
serology, I 00 sera from the Blood Bank were assessed. 89% were 
negative by all tests. 5 % showed positive Coomb's tests, 3 titres 1/ 10, 
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I titre of l/ 40 and I titre of 1/60, and aU of these were negative for 
TgG (brucellin) specific immuneglobulin by immunoassay. 4% were 
negative by conventional serology and were positive for immuneglobulin 
G specific brucellin antibody. The incidence of "false" positive tests, 
assuming that either test is the true definitive test, is identical. Agglutina
tion titre was positive to 1/ 160 in one sera only, and this was also positive 
for brucellin specific lgM. Three other sera were also positive for brucellin 
specific lgM, and one of these was positive by Coomb's. This study was 
disappointing in the Jack of a closer correlation between the two series 
of investigations, but confirms the accepted practice of neglecting low 
titres in Coomb's as indicating significant quantities of brucellin specific 
antibody, and also indicates that our immune globulin specific radio
immunoassay test is less sensitive than the Coomb's insofar as sera 98, 
which is positive by Coomb's, negative lgG immunoassays, positive for 
TgM antibody. Reference has already been made in the previous report 
to the lesser sensi tivity of immunoassay of lgG antibody by comparison 
with Coomb 's testing. 

Statistical evaluation of correlations between Coomb's testing and 
brucellin specific immuneglobulins in a series of 21 patients who were 
studied in detail for the cellular immune response a lso indicates a high 
degree of correlation with both lgA and !gM antibody. From this we 
conclude that the Coomb's test is not immuneglobulin G specific and 
also believe that this is one explanation for the lack of correlation between 
Coomb's testing and radioimmune assay of rgG. The agglutination titre 
correlates well with the radio immunoassay for brucellin specific lgM, 
but not brucellin specific lgG or lgA and this confirms accepted belief 
in the value of SAT to detect acute phase brucellosis. We also conclude 
from this study that the agglutination titre is a reasonable index of brucellin 
specific rgM, but that in the chronic brucellosis patient the brucellin 
specifi: rgM is no longer readily measured by the agglutination titre. 

Lymphocyte Studies: 
Reference has already been made to a significantly lower T Helper cell 
population in patients with brucellosis. This st udy has been confirmed. 
In addition, there is a highly significant increase in suppressor cell activity 
as determined by stimulation with sub-optimal doses of Con A. Thus, 
there arc clearly differentiated two abnormalities of lymphocyte function 
in patients with chronic brucellosis: 

1/ . A reduction in the absolute number of Helper Cells. 
2/ . An increase in suppressor Cell activity. 

Both of these differences by comparison with a group of controls, arc 
significant at the I % level. 

Attempts to relate these findings to symptoms such as general malaise, 
subjective symptoms of depression, sweats, etc., were disappointing in
sofar as there is not a I 00 % correlation. Attempts to alter symptomatology 
and relate changes to specific therapy, i.e., Levamisole, Prednisone, 
Cyclophosphamide and Warfarin were not satisfactory. 
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COELTA C RESEARC H UNIT 

Director: Professor C. F. McCarthy, MD., FRCPJ. , FRCP., in 
collaboration with Professor R. McNicholl, MD., FRC PL, FRCP., DC H., 
Professor P. F. Fottrcll, Ph D., DSc., M RI A., Dr. F. M. Stevens, M B., 
BS(Lond)., MRCP., MRCS., Dr. D. R. Headon, BSc., PhD. and D r. 
J . J. Phelan, MSc., PhD. 

Department of Medicine, Regional Hospital, Galway. 

The research may be considered under the following headings: 

Malignant Disease 

Tbe distressingly higb occurrence and death rate from this complication 
continues to be observed. The aetiology of malignant d isease and whether 
it is preventable remains unclear. Studies on (a) the role of the Epstein 
Barr virus (with Dr. J. Greally, and Dr. Purtillo) and {b) the role of 
hyposplenism (Dr. J . O'Grady) have been completed and await ana lysis. 
The study on the H LA type and genetic analysis of coeliacs with malignant 
disease has been published. (c) Studies with Dr. E. Connolly, Dr. J. 
Greally, Dr. M. Little and Professor D. rsaacson on cellular tumour 
markers have been initiated. 

Computer Register 

This study has been extended to the Mater Miserieordiae Hospital, 
Dubli n, the Sick Children's Hospital, Temple Street, Dublin, the National 
Children's Hospital, Harcourt Street, Dublin, Castlebar General Hospital, 
Sligo G eneral Hospital and the Children's Unit of Cork Regional 
H ospital. We are very grateful for the enormous amount of co-operation 
received from the staff of these hospital-;. 

Genetic Background 
Dr. J . Cahill who joined the unit in July, 1982 has established the tech
niques for evaluati ng C2 and C 4 phenotypes of complement. She is 
applying these tech niques to the genetics of coeliac disease. Most of the 
techniques involved a re carried out in Dr. John Greally's laboratory in 
the Department of Immunology, Regional Hospita l, Galway. 

D r. J . O'Grady has defined two groups of coeliac relatives both with 
normal histological jejuna! mucosa. One group has an increased number 
of pitted red cells indicating hyposplenism, the other group has a reduced 
level of disaccharidase enzymes in the mucosa. 

The ana lysis of coeliac patients with and without the HLA antigen B8 
has been completed by Dr. E. Cryan. The most striking differences ob
served a re that coeliacs who do not have the 88 antigen a re much less 
likely to develop other auto immune conditions. Females who have the 
HLA 138 antigen respond better to a gluten free diet than those without B8. 
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IGA Studies 
Miss Mary Booth, BSc., has jointed the unit and, with Dr. Cryan, is 
establishing an Elisa technique for measuring lgA sub classes. 

Hyposplenism 
Clear evidence that the hyposplenism of coeliac disease is at least in part 
reversible has been obtained by Dr. O 'Grady. Hyposplenism has been 
demonstrated in symptomless relatives with normal intestinal biopsies. 

L1jJid Studies 
A study on the analysis of plasma lipo-proteins in coeliacs has been 
completed (Marion Devitt). Incl uded in this is an analysis of the sub classes 
of high density lipo proteins. This study was undertaken because of the 
doubt about the importance of coronary heart disease in coeliacs. 

Lactase 
Normal values for lactase, m1ltase and a lkaline phosphatase has been 
established in 477 biopsies from individuals without gastrointestinal 
disease. Variations that occur from the first part of the duodenum to the 
upper jejunum have been documented and published. 

A similar study on over 800 biopsies from coeliacs has also been 
prepared. 

HYPERTENSlON R ESEARCH UNlT 

Directors: Professor 0 . J. O 'Sullivan, M D., FRCP., FRC PI., Professor 
J. B. Ferriss, MD., MRCP., FRCP!., in collaboration with Dr. J . A. 
O ' Hare, M B., MRCP., MRCP£., Mr. David Brady, BSc., Miss Bernadette 
Walsh, BSc. 

Department of Medicine, Regional Hospital and U niversity College, Cork. 

We have examined the rela tionships between blood pressure, plasma 
electrolytes, exchangeable sodium (NaE), blood volume and the renin
angiotensi n system in normal s ubjects, in patients with essential hyper
tension and in normotensive and hypertensive diabetics. NaE and blood 
volume were measured by isotope dilution techniques, plasma renin 
activity (PRA) and plasma angiotensin 11 were measured by radio
immunoassay. We a lso studied abnormalities of sodi um and potassium 
transport across the red cell membrane of patients with essential 
hypertension. 

We have previously reported that exchangeable sodium (NaE) is 
elevated in normotensive diabetics free of long-term complications and 
is even higher in diabetics with nephropathy, while in hypertensive 
diabetics without renal impairment NaE is sim ila r to normals and to 
patients with essen tial hypertension (Annual Report 1981 ). We have 
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now expanded our observa tions and have studied 42 normotensive non
diabetic controls, 22 patients with essential hypertension, 30 normotensive 
diabetics free of long-term complica tions, 16 patients with hypertension 
associated with diabetic nephropathy and 21 hypertensive diabetics with 
normal renal function . Sodium intake was unrestricted in a ll, no patient 
had clinical or radiological evidence of cardiac failure and none was 
receiving drugs known to a lter sodium balance or the renin-angiotensin 
system. Metabolic control was good and comparable in the various 
diabetic groups. 

NaE (now expressed as % predicted by leanness index) was lOO ±(SEM) 
2 % in controls. fn normotensive diabetics wi tho ut complications NaE 
was significa ntly greater at 108± 1.3 % (P < O.OOI ) and even higher 
( 11 8± 4 %} in hypertensive diabetics with nephropathy (P < O.OO I). Na E 
was not significantly different from controls in patients with essentia l 
hypertension {100±3 %) or diabetic hypertensives with normal function 
( 105± 2 %). Blood volume was significantly lower than controls in essentia l 
hypertension (P < 0.05) and in diabetic hypertension (P < 0.05) but was 
similar to controls in diabetics without complications and in hypertensive 
diabetic nephropathy. PRA was similar to normals in type I diabetics 
without complications, in patients with essential hypertension and in 
diabetic nephropathy, but was simila rly suppressed in type I 1 diabetics 
without complications (P < 0.0 I) and in type 1 I diabetics with hypertension 
(P < O.OI ). Plasma concentrations of angiotensin If , sodium and potassium 
were generally simila r in the va rious gro ups. 

ln normals, mean a rterial blood pressure was not re la ted to NaE, 
blood volume, plasma sodium, plasma potassium, circulating PRA, 
angiotensin 11 or the product of exchangeable sodium X log PRA {the 
sodi um-renin product). NaE was not rela ted to plasma sodi um, plasma 
potassium, PRA or angiotensin I/ but was positively rela ted to blood 
volume (P< O.OO I). T he latter observa tion underlines the role of sodium 
in determining intravascula r volume. In normotensive diabetics free of 
long-term complications, mean arteria l pressure was not rela ted to NaE, 
blood volume, plasma sodium, plasma potassium, PRA, angiotensin If 
or the sodium-renin product. NaE was not related to plasma sodium, 
plasma potassium, PRA or angiotensin 1 I but again was posi tively 
related to blood volume (P < O.Ol ). 

ln patients with essentia l hypertension mea n a rteria l pressure was 
not rela ted to NaE, blood volume, plasma sodium, plasma potassium, 
PRA or angiotensin 11 . Na E was not related to plasma sodium, plasma 
potassium, PRA or angiotensin I 1 but was posi tively rela ted to blood 
volume (P < 0.05). In hypertensive diabetics in wh om renal function was 
normal, the relationships were genera lly as in patients with essential 
hypertension alone. However, in hypertensive diabetics exchangeable 
sodium was inversely related to plasma potassi um (P < O.O l). In patients 
with hypertension and diabetic nephropa thy, mean arteria l pressure was 
positively related to NaE (P< 0.02) and to the sodium-renin product 
(P < 0.02). Mean a rteria l p ressure did not correla te with blood volume, 
plasma sodium, plasma potassium, P RA or angiotensin I f. NaE did not 
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correlate with plasma sodium but was inversely related to plasma 
potassium (P< 0.05). There was no relationship between NaE and PRA 
or angiotensin //, while NaE and blood volume were only weakly 
related (P < 0.06). 

We conclude that sodium retention and inappropriately " normal" 
renin levels each contribute to the hypertension of diabetic nephropathy. 
In the absence of renal impairment "diabetic hypertension" is similar to 
essential hypertension and is not volume dependent. PRA is suppressed 
in type // diabetics without complications and this may explain why 
essential hypertension in diabetics, which mainly affects type 11 patients, 
is a form of low-renin hypertension. 

We also measured total exchangeable sodium and plasma renin activi ty 
in 17 diabetics with postural hypotension due to autonomic neuropathy. 
Results were compared with those in diabetics free of complications and 
in non-diabetic controls. Jn diabetics with postural hypotension mean 
arterial pressure (MAP) was significantly higher when supine and 
significantly lower when upright, compared with the other groups. NaE 
was higher than controls in diabetics without complications {I 08± 1.4 %. 
P < O.OOI) and in diabetics with postural hypotension (112±4 %. P < 0.005). 
NaE and MAP were related when supine (r 0.64, P< 0.005) and when 
upright (r = 0.73, P < O.OOI) in patients with postural hypotension but 
not in the other groups. Supine P.R.A. was similar in the 3 groups and 
the mean postural rise was also similar. 

We conclude that sodium retention contributes to supine hypertension 
associated with postural hypotension, but may attenuate the postural 
BP fall. The postural PRA rise, although perhaps inappropriately small, 
may also prevent an even greater BP fall. 

Abnormalities of sodium and potassium transport have been described 
in the red cells of patients with essential hypertension and it has been 
suggested that this phenomenon may act as a genetic marker for essential 
hypertension. We measured sodium and potassium transport of erythro
cytes, after prior sodium loading, using a +- and K +-selective electrodes. 
There was a negative relationship between potassium influx and mean 
arterial pressure (P < 0.05) but sodium efflux and mean arterial pressure 
were not related. We were unable to distinguish normotensive from 
hypertensive subjects by this method and, like o thers, have not confirmed 
initial promising reports. There was a positive association between sodium 
effiux and age (P < 0.02) and between potassium influx and age (P< 0.05) 
in normotensives, but not in hypcrtensives. 

Flurescence polarisation studies of erythrocyte membranes are in 
progress, examining for intrinsic differences in structure between normo
tensive subjects and essential hypertension. 
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CHEMOTHERAPY 

Medical Research Council of Ireland Laboratories, Trinity College, 
Dublin. 

DIRECTOR: Dr. M. L. Conalty. 

DEPUTY DIRECTOR: Dr. R. S. McEihinney. 

CHEMISTRY: 
D. Twomey, MSc., PhD., MRIA. 

J . G . Belton, MSc., PhD., FIC I., MRIA. 

J. F. O'Sullivao, MSc., PhD., MICJ. 

Joan E. McCormick, MSc., PhD., MRSC. 

R . S. McEJhinney, BSc., PhD., FRSC., M RI A. 

C. N. O'Callaghan, MSc., PhD. 

J . 0 . Jones, BSc. (H). 
C. M. Lucey, BSc. (H). 

ANTITUMOUR AND ANTIBACTERIAL EVALUATiON, VIROLOGY, HISTO
CHEMISTRY: 

M. L. Conalty, MD., FRCPath., DPH. , MRIA. 

Joan Byrne, BSc., PhD. 

Aidcen O'Sullivan, MSc. , Ph D. (now transferred to Microbiology, 
TCD). 

CLOFAZIMINE (8.663) AND ITS ANALOGUES 

The investigation into the bioavailability of a series of new clofazimine 
analogues synthesized in U1ese laboratories and which had been found 
active against a clofazirnine-resistant variant of Mycobacterium smegmatis 
607 was continued in co-operation with Professor R. F. Timoney of the 
School of Pharmacy, T.C.D. (M.smegmatis 607, it will be recalled from 
our earlier reports, had been shown to be useful in evaluating potential 
antileprosy agents and was used in the earlier stages of the investigation 
which were supported by WHO). This study has necessitated a revision 
of the existing extraction procedure to take into account the dilferent 
physico-chemical characteristics of the newer compounds, and has proved 
to be unexpectedly time consuming. 

Tn addition we have been examining ways of facilitating the absorption 
of those analogues which showed extremely high antimycobacterial 
activity in vitro but which were poorly absorbed . The formation of 
pro-drugs to temporarily alter and hopefully optimizc the pharmacologica l 
and toxicological time properties of an agent has been de cribed (J.Med. 
Chem. 23, 1275, 1980; J.Med.Chem., 23, 6, 1980). Accordingly, we 
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prepared enamines of structure T in the hope of increasing the in vivo 
absorption of the new compounds. 

C&H4CI(p) 

CC
NDN(CH,),NH)~H, 

......::::: ~ NH O- C n-=3 or4 
N I CH3 

C&H4CI(p) 
(I) 

Regrettably, the pro-drugs were not absorbed any more readily than 
were the parent compounds. 

In another approach to the problem of clofazimine resistance isomers 
of clofazimine (8.663) and 8 .1912 were prepared. 8 .1912 it may be 
remembered had activity of the same order as that of B.663 against 
M.leprae in the mouse foot-pad. Both isomers, however, were inactive 
against the test organism M.smegmatis. 

B.1912 Isomer of B./912 

The importance of these investigations is highlighted by the first report 
of a case of "Ciofazimine-resistant Leprosy" (T. Warndorff-van Diepen, 
lnt.J.Lepr. 50, 139- 142, 1982). Tn brief, a male, middle-aged Ethiopian, 
following diagnosis of lepromatous leprosy, was treated with dapsone for 
33 ·months, followed by a period of 24 months without dapsone because 
of serious recurrent attacks of erythema nodosum leprosum (ENL). 
Thiambutosine was then given for 2 years and this was followed by a 
further period of 34 months dapsone, a t the end of which period the 
patient clearly had clinically dapsone-resistant leprosy. At this time 
(March, 1973) clofazimine (100 mg daily) was started and continued for 
33 months when the dose was increased (200 mg daily for 9 months) to 
deal with serious ENL reactions. The dose was then decreased to 100 
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mgfday for 12 months and by the middle of this period (March, 1977) 
the disease was quiescent and bacteriologically negative for the first time. 
In September, 1977, the clofazimine dose was further decreased to 100 mg 
three times a week. Surprisingly, although reactivation of the disease was 
clinically apparent after 25 months (October- December I 979), and 
confirmed bacteriologically, this low-dose regimen was continued for a 
further 20 months (to June, 1981) at which time the dose of clofazimine 
was increased to 100 mg daily for 6 months. Treatment was then changed 
to rifampicin (January, 1982). Foot-pad inoculation with biopsy material 
(5 x 103 M.leprae), removed in November, 1980, showed proliferation 
of the bacilli in mice trea ted with 0.0001 % clofazimine in the diet, a dose 
which normally inhibits growth . However, the rate of proliferation in the 
treated mice was noticeably less than in the controls, which also showed 
a decidedly lower proliferation rate than usual in not having reached 106 

organisms per paw in 9 10 months with the inoculum used (5 x 103 

organisms), whereas this count is normally seen in ~6 months. 
Retrospectively one can see that the occurrence of ENL reactions after 

33 months of clofazimine (100 mg dai ly) indicated low tissue levels, 
probably due to either poor absorption or patient non-compliance. l n 
those circumstances the decision to reduce the dose to 100 mg thrice 
weekly at a later period and, when after 25 months of this reduced dose 
reactivation had become apparent, continuing this regimen for a further 
20 months, was a great mistake. Hindsight is easy but this case does 
provide lessons for the future. 

Collaborative C/ofazimine Research with Other Centres 
The study by Dr. lndira Nath of the All Tndia Institute for Medical 

Research, New Delhi, on the growth inhibitory activity of clofazimine, 
and new analogues of it provided by these Laboratories, agai nst M.leprae 
in human macrophages was, unfortunately, interrupted. However, in 
December Dr. Nath assured us that this study would be "receiving top 
priority for the next 6 months". 

During the year we supplied a representative cross-section of newly 
prepared analogues of clofazimine (13 in all) to Professor D . J. Hodgson 
of the Chemistry Department of North Carolina, as o ur contri bution to 
a study at the molecular level of their interaction with guanine-containing 
nucleic acid constituents, so as to identify the essential structural and 
electronic features which determine antimycobacterial activi ty. The 
crystal structures of these compounds arc also to be determined. 

Clo(azimine in Diseases other than Leprosy 
The studies on clofaziminc in Crohn's disease reported last year were 

continued. Tn addition, further explorative studies in other conditions in 
which auto-immune processes may be implicated have been initiated. 

Re-examination of some Halogenated Phenazines 
The effect of a number of oxidising agents other than rerric chloride 

and p-benzoqui.none, on N-phenyl-o-phenylenediamine derivatives has 
been examined. These agents, e.g. hydrogen peroxide, potassium ferri
cyanide, potassium dichromate and toluquinone, yielded complex mixtures 
of oxidation products containing variable amounts of 8 .283 and 8 .595 
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type materials, together with other unidentified pigments. Tt became 
obvious that they were less effective than the established oxidants. 
However, when an aqueous solution of N-phenyl-o-phenylenediamine 
containing excess hydrochloric acid was treated with a solution of sodium 
iodate, a high yield of a novel iodine-containi ng product was obtained 
which, after basification and purification, was found to have the empirical 
form ula (C24H 171N4)x. An identical product was obtained by treatment 
of a chloroform solution of 8 .595 with iodine, followed by neutralisation. 
Chemical and spectroscopic examination, especially 1 H NM R examination, 
showed that an iodine atom had entered the phenazine nucleus and that 
the iodo compound had structure A. Of special interest is the extreme 
!ability towards nucleophilcs of the iodine atom, without concomitant 
substitution of the nucleophilic residue. 

8 .283 8 .595 

0 -cr::os=> 
I 

A 

The substitution of a n iodine atom in the phenazine nucleus and its 
faci le removal by treatment with nucleophiles has necessitated a re
examination of previously described brominated phenazines. Tt has now 
been fo und, in every case examined, that one bromine atom enters the 
phenazine nucleus (in the position occupied by the iodine atom in A) 
and, where steric and spatial factors permit, a second bromine atom 
enters the other quinoneimine position. 

These findings are of interest in that they may be used to differentiate 
between 8.283 and B.595 type isomers. They may also be of value in 
determining the mode of action of these phenazine pigments. ft is clear 
that the quinoneimine positions arc extremely reactive centres that may 
become involved in vital biological processes which determine the activity 
or otherwise of these pigments. There is some evidence available that 
substituents in these positions result in reduced antibacterial activity. 
This work is being prepared for publication. 

Production of Clofazimine in India 
ln our report last year we drew attention to problems in the production 

of clofazimine in Tndia and referred to new approaches to the synthesis 
of clofazimine which have been developed in the Laboratories. We are 
pleased to report that our latest information from India is that with our 
help all problems have now been overcome and the drug is now in 
prod uction. 

ANTi-CANCER AGENTS 

Benzopyranopyrimidines and Dihydropyridines 
The anti-tumour activity of a number of 2-aryl-4-oxo-2,3-dihydro

benzopyrano[2,3-d]pyrimidines (L) against the P.388 lymphocytic leu-
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kaemia is summarized in Table I (only positive results are given). J n 
general, the most active compounds have proved to be those having phenyl, 
o-, m- and p-tolyl, and 3,4-methylenedioxyphenyl substituents in the 
2-position. T he substitution of electron attracting groups such as Cl, 
N02, OH and OCH3 on the 4-aryl substituent tends to reduce activity. 
Detailed testing results a re being published. 

0 
(I) 

Characteristically, a ll of these active compounds undergo isomerisation 
to 2-aryl-4-hydroxy-511-benzopyrano [2,3-d] pyrimidi nes (ll) and we have 
established that the latter do not share the activity of their parent isomers. 
It seems unlikely tha t this loss of biological activity could be caused by a 
simple lactam--+ lactim tautomeric change, being more probably due to 
the fundamental structural change caused by internal hydrogen transfer. 

In order to investigate this more fully, and to delineate areas of activity, 
a number of compounds has now been synthesised in which the 4-hydroxy 
group in the isomers ( 11) is replaced by alkyl and aryl groups. We have 
established that the condensation of o-hydroxybenzaldehydes with ali
phatic and aromatic 2-aminoethylene-1· carbonitri les provides a satisfactory 
synthetic method. (T he literature shows that o-hydroxybenzaldehyde has 
been condensed with 2-aminopropene-1-carbonitrile in the past, but that 
the structure of the product was not elucidated). Spectral data now leave 
no doubt that products are correctly represented as tricyclic compounds. 
Acid hydrolysis of these yields substituted pyrimidone derivatives. 

Preliminary screening results indicate that the 4-alkyl and 4-aryl 
derivatives of (11) resemble the parent 4-hydroxy compounds in lacking 
significant anti-tumour activity. [t is clear that the 2:3-dihydro structure 
is necessary for activity in compounds of this type, and accordingly a 
group of compounds containing this structu re and featuring interesting 
novel modifications is at present being prepared for screening. 

Among the other products isolated during this investigation were 
coumarins with a 3:4 fused ring system, related to a group of compounds 
whose physiological activity has been the subject of a lengthy review 
(Synthesis 1982, 337). Compounds resembling these coumarios which arc 
obtained when the method of synthesis is varied, are cyanochromens and 
dichromenylamines. 

We have a lso extended an investigation of the chemistry of dihydro
pyridine compounds related to nifedipine. The remarkable activity of this 
calcium channel blocker (and of the structurally-similar Syntex drug, 
Nicardipine) in the treatment of cardiovascular disease has been the subject 
of much recent interest (Lancet, Aug. 7th, 1982; Pharrnacotherapy 1981, 
1 (2); Chemical and Engineering Neu•s, July 12th, 1982). interesting 
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reactions which may help to cast light on the biochemistry of nifedipine 
have been elucidated. The possibility of identifying new synthetic routes 
to related compounds is being explored, and it is now clear that the 
synthesis of a number of interesting new derivatives is feasible. (An 
unexpected side-reaction has also yielded new dicoumarin products, 
closely related to the well-known dicoumarol anticoagulants). Our study 
of these compounds is continuing. 

TABLE I 
Antitumour activity of 2-aryl-4-oxo-2,3-dihydrobenzopyrano[2,3-d]-

pyrimidines (L) against P.388 lymphocytic leukaemia. 

Early Deaths Test and 
Compound Dose (on or before Control TjC 

(mgjkg) 5th day) M.S.T. (days) % 
R= Ph,R'= H 256 0/7 9.6 88 

128 
" 

18.0 165 
64 

" 
15.9 146 

32 " 
14.7 135 

0 " 
10.9 

R = C6HtMe-2,R' = H 512 0/7 12.0 111 
256 

" 
20.1 186 

128 13.1 121 
64 

" 
14.0 130 

0 
" 

10.8 

R = C6H 4Me-3,R' = H 512 0/7 15.6 146 
256 " 

16.3 152 
128 

" 
13.6 127 

64 
" 

12.7 ll9 
0 

" 
10.7 

R = C6H 4Me-4,R' = H 256 0/6 17.5 161 
128 0/7 15.6 143 
64 " 

13.0 119 
32 " 

11.6 106 
0 " 

10.9 

R = C6H 3(0CH ~0)-3,4, * 512 1/7 19.3 153 
R' = H 256 0/7 18.9 150 

128 
" 

17.4 138 
64 

" 
15.9 126 

32 14.0 112 
0 " 

12.6 

R = C6 H3(0CH 20)- 3,4,* 512 0/7 15.6 129 
R' = 7-0CH 3 256 16.1 133 

128 16.0 132 
64 

" 
16.7 138 

0 
" 

12.1 

*3,4-Metbylenedioxyphenyl. 
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Molecular combination of 5-.f/uorouracil and a chloroethylnitrosourea. We 
have proceeded in two principal directions from the original combination, 
B.3839, described in last year's Report. 
(A) Initial attempts have been made to explore the scope of the synthetic 
route devised for .8.3839. As indicated earlier, the proportion of mono
cyclic and bicyclic isomers of the precursor of the next higher homologue 
ofB.3839 might be somewhat different from those for .8.3839. Accordingly, 
compound (I) was prepared in the now familiar manner. Dephthaloylation 
led to the bicyclic isomer only (loss of u.v. absorption maximum charac
teristic of 5-fluorouracil) which on reaction with chloroethyl isocyanate 
gave the urea (2). However, we have not yet isomerised this to the desired 
monocyclic compound, since preliminary experiments have shown that 
in contrast to the lower homologue (fused 5-membered ring) it is relatively 
sensitive and readily loses fluoride, forming a tricyclic compound (3). 

0 0 

HN:r :co:~C~CI 
MeS?f:I,J' ToiS S..fU 

ol N NCONHCH
2
CH

2
CI 

:> ToiSU T~u CNU 
NPfrt 

B.3839 (1) (2) (3) 

This product is a 3, 7,9-trialkyl-substituted 4,5-dihydrouric acid. 
Derivatives of 4,5-dihydrouric acid have not to our knowledge been 
described, even though it is 207 years since Scheele discovered uric acid 
in gallstones and urine. Normally they would revert to "aromatic" 
5-ureidouracils, but compound (3) is stabilised by the cyclic 3,9-substituent. 
The study of compound (2) continues, and we have also prepared the 
starting-materials for the next higher homologue of (1). 
(B) fn another part of the programme, the question of the release of 
free 5-fluorouracil (5-FU) from compounds like 8.3839, by breaking the 
SC-N bond, is under consideration. The ease of cleavage of the base-sugar 
linkage YC-N in a series of nucleosides (4) would be expected to influence 
the biological activity, and the stable carbocyclic analogue (4b) is much 
less effective than the well-known 5-FUDR (4a). In the sulphur analogue 
(4c) the SC-N bond is a lso stronger than the OC-N in (4a) and the 
compound is recorded as having only in vitro activity. 

While the cleavage to 5-FU in biological systems is possibly the result 
of enzymic action, it was of interest to establish a sequence of chemical 
stability in a series of derivatives, using acid or alkali, for subsequent 
comparison with biological activity. Since simple sulphides (5; X = OH 
or NH2) are now readily available from our earlier work, the general 
structure (6) provides a convenient framework for assessing chemical 
stability. Y could be any of a variety of sulphur functions, and we have 
also successfully converted these into acetoxy and alkoxy groups; such 
transformations from penicillin derivatives to clavulanic acid and related 
antibiotics are now well-known. Variation of X from OH to phthalimido 
(NPht) or functionally-substituted methyl (CH20 H, CH 2NPht) gives some 
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idea of the influence of a P- o r y-s ubstituent (corresponding to positions 
2' and 3' in 5-fluoro uridine). There is much current interest in designing 
drugs that will act as sources of 5-FU, with a view to improving its 
cl inical performance. 

HO()FU 

OH 
(4) 

a; v-o 
b; Y- CH, 
c; Y- S 

~FU 
X 

(6) 

a; X- NPht, Y · MeSO 
b; X NPht, Y- AcO 
c; X NPht, Y MeS 
d; X• NPht, Y Cl 
e; X NPht, Y McO 
f: X OH, Y \1c0 

5- FU 

~ 
NPht 

(7) 

5-FU 

z"'/ 
I 

NPht 

(8) 

In the preparation of the phthalimides (6; X = NPht) with C 2 side-chain, 
the transformation of the a-functionally-substituted sulphoxide (6a) into 
the acetate (6b) by the action of acetic a nhydride illustrates a reaction 
mode different to the Pummercr rearrangement. This ester is readily 
cleaved by cold alkali (change in u.v. spectrum) or hot dilute acid 
(phthalimidoacetaldehyde 2,4-dinitrophenylhydrazone, 85 %. 15 m in). The 
sulphide (6c) when treated with su lphuryl chloride afforded the chloride 
(6d) (stable to cold alkali). Chloride could be displaced from this 
compound by acetoxy or methoxy with some difficulty; the latter, leading 
to the ether (6e), required silver carbonate. Pyrolysis at 2 15°C converted 
either (6a) or (6d) into the olefin (7). Addition of hydrogen bromide to 
this olefin led exclusively to compounds of type (8), isomeric with (6; 
X = NPht), and demonstrated that the Pummerer rearrangement (on 
MeSOCH 2C H 2N Pht) can lead ultimately to an aldehydic centre at the 
P carbon. 

The homologous Ca phthalimides (9; X = NPht) were prepared similarly. 
The ch loride (9a) was much more reactive towards alcohols and acetic 
acid than the C 2 compound (6d), and the ethers (9b) were formed simply 
by healing I 0 m in with excess alcohol. Also, the trans-olcfln was obtained 
from the sulphoxide at temperatures 100°C lower than the homologue 
(7) from (6a). 

The C 2 and C3 alcohols (6,9; X - OH ) were more reactive than the 
corresponding phthalimides. Compound (9c) was protected as the 
trifluoroacetate before chlorinolysis to (I 0). Neither inter mediate was 
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isolated, but subsequent treatment with alcohols gave the ethers (9d) 
directly. The C 2 alcohols were obtained by a similar sequence. The C 3 
isopropyl ether (9d) could also be prepared by acid-catalysed nucleophilic 
displacement from the sulphoxide (9e). 

~-FU u: X NPht. Y Cl C~FU 
Ry 0 " 5-FU 

b: X NPht. y RO J r c; X OH. y ToiS r 
X <1 : X OH, Y RO ococ~ NPht 

c; X OH . \ ToiSO 

(9) (10) (11 ) 

Compounds (6) are N1-substituted 5-FUs with A.max 265- 273 nm and, 
except where Y "-AcO, no shift on addition of alkali. When hydrolysed 
under standard conditions (2N-HCI in 1: I aqueous dioxan at 100°C) the 
free 5-FU gradually formed leads to increasing absorption at 295 nm in 
alkaline solution, culminating in a maximum at the end of the reaction. 
The observed times for complete hydrolysis varied from very fast (ea. 
10 min) to very slow (slight or even negligible after 24h). 

The difference in reactivity between derivatives with a n itrogen- or 
oxygen-containing substituent and none at the position corresponding 
to C-2' in 5-fiuorouridine is considerable: methyl ethers (9d), (9b), (6f), 
and (6e) required 2,6,15, and much greater than 24h respectively, illustrat
ing the general trend in hydrolysis rate of P-N Pht< P-OH< y-NPht< y
OH. For comparison, 5-FUDR (4a) required llh, while 5-fiuorouridine 
(4a with 2'-0H) was attacked only slightly after 24h (comparable to 
5-FUDR after I 0 m in). 

Variation of the ether grouping was studied most extensively in the 
C 3 phthalimides (9b), and for example compounds with R Me, n-Pr, 
i-Pr, t-Bu required 6,4, 1.5, and 0.2h respectively. Many seco-nucleosides 
of type (11) were studied in this series : when R OH, N H COPh, 
N HCON HCH 2CH2Cl, hydrolysis times were respectively 7, > 24, 13h. 
From the last a nitrosourea (CN U) was obtained but as yet the location 
of the nitroso group has not been determined. 

We arc now in a position to use these findings about the ease of cleavage 
of 5-FU from seco-nuclcosides of general structure (6) to help in designing 
other interesting molecular combinations of 5-FU and CNU residues. 
Meantime, some preliminary tests using Salmonella carried out by Dr. S. 
Thompson of the Department of Genetics, Trinity College, indicate that 
the toxicity of compounds (6) follows the trend of chemical reactivity. 

Virology Studies 
During the year D r. Aideen O'Sullivan moved to the Virology G roup 

in the Moyne Institute, T.C.D. ln collaboration with Dr. G. Atkins, three 
neurotrophic and teratogenic members of the Toga viridiae arc being 
grown and assayed in various cell culture systems. Current experiments 
are aimed at characterizing the intracellular messenger RNA of species 
of Border Disease virus and Rubella virus. 
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STUDENT GRANT REPORTS 

Edel Beirne 

Department of Biochemistry, University College, Galway. 

Director: Dr. J . Donlon. 

Modulation of Rat Liver Phenylalanine Hydroxylase due to High-Protein 
Diet. 

Previous studies, in this laboratory, had shown that rats fed on a 
high-protein diet, for one week, have an elevated level of tetra
hydrobiopterin-dependent phenylalanine hydroxylase and an altered 
distribution of the multiple forms of this hepatic enzyme. This project 
was undertaken in order to establish the minimum time and dietary 
protein content required to achieve this effect. Ln addition, an initial 
attempt was made to explore the physiological consequences of this 
modulation. 

R ats were fed for periods of up to eight days on a laboratory-formulated 
diet containing 9 1% protein. It was found that an optimal 3-fold 
stimulation of enzyme activity occurred after eight days. In another 
experiment rats were fed, for one week, on diets having protein content 
varying from 16% (equivalent to standard laboratory chow) up to 91 %. 
A diet having at least a 70 % protein content is capable of affecting the 
tetrahydrobiopterin-dependent hydroxylase activity. 

I n order to explore the functional consequences of the modulation of 
phenylalanine hydroxylase activity, p lasma concentrations of phenyl
alanine and tyrosine were measured chemically. No significant change in 
the ratio of these two amino acids was observed. 

Patrica Blake 

Department of Radiation Therapy, Saint Luke's llospital, Dublin. 

Director: Dr. Michael Moriarty. 
(A) Results and Analysis of Surgical Treatment of Skin Cancer at St. 

Luke's Hospital. 
(B) The Incidence and Pattern of Secondary Spread of Skin Cancers (incl. 

Lip Lesions). 

Ireland has one of the highest prevalences of skin cancer in the world. 
Over a ten year period from 1964-1973, 1,144 patients with skin cancer 
had s urgery performed for their lesions. A detailed analysis of these 
patients was undertaken including their age, sex, site and numbers of 
lesions, previous history of skin cancer, type of operative procedure and 
subsequent fo llow-up. 

The overall results of treatment were excellent with over 90 % of patients 
being cured of their original tumour. However, a number of interesting 
points emerged including the fact that skin cancer is a multi focal disease 
in a relatively high number of patients, with considerable morbidity to 
patients and significant cost to the community in this country. 
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A low incidence of secondary involvement of lymph nodes was noted 
in this series when compared to other national surveys. Consequently, a 
more detailed analysis of this was performed including analysis of an 
additional 846 patients with sq. care. of the lip. These extra patients 
confirmed an unusually low incidence of spread to nodes when compared 
to the literature and the reasons for this are being explored. 

Michael Byrne 

Department of Biochemjstry, University College, Dublin. 

Director: Professor M. G . Harrington. 

Platelet Aggregability in Blood from Polyunsaturated Fatty Acid (PUF A) 
Supplemented Rabbits. 

Dietary supplementation of guinea pigs with vegetable oils (containing 
polyunsaturated fatty acids - PUFA) has been shown to increase the 
unsaturated fatty acid content and the activity of the prostaglandin 
synthase complex in a variety of tissues (Harrington, M. G., McGrath, A. 
and Tritschler, C., Biochem. Soc. Trans. Vol. 9, No. 2, April 1981). The 
postulated role of PU FA derivatives in platelet aggregation prompted the 
investigation of the aggregation characteristics of platelets from such 
dietary supplemented animals. 

In the absence of a conventional aggregometer in the Department, the 
project involved an attempt to devise a system to measure the aggregation 
tendencies of platelets. This system was based on the observation that the 
light absorbance of a suspension of platelet rich plasma (P.R.P.) decreased 
foUowing induction of aggregation of the platelets by a variety of agents 
(O'Brien, J. R . (1962) J. Clin. Path. 15, 446). 

Conditions were standardised so that a concentration dependent 
decrease in the optical density of PRP was observed on addition of ADP 
in the range 1 x IQ- 6 M to I x JQ- 6 M. 

Using a concentration of 2.5 x JQ-6ADP, platelet aggregation was 
determined in PRP from rabbits on a control diet and from rabbits on 
PUFA-supplemented diets. In a series of ten analyses on plasma from 
control, short- and long-term s upplemented animals, marginal differences 
were observed. The procedure will be repeated on a larger series of animals 
to allow statistical analysis. 

Ciaran Clarke 

Department of Pathology, Section of H uman Genetics, University 
College, Dublin. 

Director: Dr. M . A. De Arce. 

A Model for the Variability of R-banding Pa((ems of Human lsodicentric 
X Chromosomes. 

This short term project, which is basically theoretical, consisted in 
finding generalised formulae to determine the number of replication 
patterns that can possibly occur in symmetric isochromosomes of any 
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length or origi n, and regardless of the level of resolution or the type of 
banding used. 

Our model o f isochromosome consists of a linear a rrangement of m 
bands, n of whkh fluoresce brightly while (m-n) appear dull. This arrange
ment is divided into two identical groups - a rms - by an element of 
symmetry that does not necessarily coincide with the centromere. The 
number of possible replication patterns, as a function of m and n, are 
given in the table below. 

Further work currently being done in our laboratory will determine 
if the types of replication pattern found in c linical cases represent a real 
departure from the model - a nd in this case we will be able to describe 
it systematically - or if they are the result of sampling effects. 

NUMBER OF POSSIBLE 
REPLI CATION PATTE RNS LN ISOCHROMOSOMES 

m odd m even 

n odd ~ [(~) + (:~: ) ] ~ (~) 

~ [(~) . (T)J 1 [ (~) -(:)J 2 
n e ven 

m - maximum number of bright bands, depending on the resolution of 
the banding, and determined by the number of bright bands present 
in the early replicating X of the same cell. 

n = number of bright bands actually seen in a particular case. We have 
considered only one intensity of fluorescence. 

Ann Marie Connolly 

D epartment of Surgery, Regional Hospital, G a lway. 

Director: Professor F. Given. 

Simple Repair of Perforated Peptic Ulcer. When is it Adequate? 

A retrospective study of a ll patients operated on for perforated peptic 
ulcer at Ga lway Regional H ospital during the ten-year period 1970 80. 

113 patients underwent si mple repair of a perforated ulcer of the 
duodenum or pylorus. 100 were traced as follows: 
89 males; 11 females; age range - 20-81 (mean 55 years). 
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60% had previous ulcer symptoms for a mean duration of six years. 
Average time from perforation to admission was ten hours. 

20 patients had post-operative complications. Nine were ulcer-related, 
bleeding or reperforation, the others were cardiopulmonary, sepsis or 
wound dehiscence, 14 died (mean age of 67 years), 6 survived (mean 
age of 49 years). 

17 died from unrelated causes. 
The remaining 69 were followed up for a mean interval of seven years. 

Their present condition wa~ classified according to Visick {l) Class I - no 
ulcer symptoms, (Il) - mild dyspepsia, (Ill) - severe dyspepsia o r com
plications, ( lV) - those who had a further definitive operation. 

A good result {class I or 11) occurred in 73%, a bad result {class Ill or 
IV) in 27 %. 

Indications for definitive operation in 16 patients were elective 6, 
stenosis 4, bleeding 3, reperforation 3. 81 % were operated on within 
two years of the original perforation. 

Of the 27 patients with no previous ulcer symptoms 25 had a good 
result following simple closure. A multi way analysis using the Biomedical 
data package (UCLA) showed a highly significant relationship between 
good or bad results and absence or presence of previous ulcer symptoms 
(p = .0024). The relationship between results and age at perforation was 
not significant, contrary to others (2). 

James Crotty 

Department of Histopathology, Regional Hospital, Cork. 

Director: Professor C. T. Doyle. 

The Incidence and Significance of Epithelial Dysplasia in the Oesophagus. 

Seventy eight biopsies from 65 patients with chronic oesophageal 
disease were examined for atrophy, oesophagitis, ulceration, dysplasia 
and carcinoma-in-situ using established histological criteria. 

Using a Swiss-Ross technique entire oesophagi from patients over 50 
(age of highest incidence of oesophageal carcinoma), dying of unrelated 
diseases, were examined for the listed lesions. 

The microscopic findings in 78 biopsies from 65 patients were as follows: 

Atrophy 
20 % (13) 

Oesophagitis Ulceration 
61.5 % (40) 40 % (26) 

Dysplasia 
51 % (33) 

Ca-in-situ 
1.5 % (1) 

Ten (15%) of the biopsied patients were subsequently found to have 
invasive carcinoma. Undetected malignancy at the time of biopsy, i.e. 
sampling error seems certain. Fifty patients (85 %) had not developed 
carcinoma after two to ten years. None of the postmortem oesophagi 
showed asymptomatic premalignant changes. 

Asymptomatic premalignant oesophageal disease is rare in the elderly 
in our population. While a proportion of patients with chronic oesophageal 
disease may eventually develop invasive carcinoma, this study suggests 
that this is not the common or usual development of oesophageal cancer. 
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Brid Crowley 

Department of Surgery, University College, Cork. 

Director: Professor M. P. Brady. 

The Effect of Vindesine on Abdominal Wounds and Intestinal Anastomoses 
in Rats. 

With increasing use of Vindesine as an adjuvant to surgical therapy, 
it is necessary to evaluate its effect on wound healing. 

71 female Wistar rats weighing J 95 g- 300 g were used in the experiment. 
Each rat had a midline laparotomy and a single layer everting anastomosis 
of the small intestine performed. Ether anasthesia was used. 26 rats were 
given the test d rug Vindesine sulphate, in a dose of 0.1 mgfkg, intra
peritoneally, immediately postop. 

Animals were sacrificed on days 3, 5, 10, 14 and 21 postop and bursting 
strengths of the abdominal and intestinal wounds were measured. 
Abdominal wounds were burst by means of an inflatable intra-abdominal 
balloon. The bursting pressure was measured in mmHg. The segment 
of bowel containing the anastomosis was then excised and weights were 
suspended from the bowel until the wound separated completely. The 
bursting strength was measured in grams. 

Data was analysed using the M ann-Whitney U-test. No significant 
difference was found between treated and control abdomens on days 
3, 10, 14, 2 1. The bursting strength of the treated abdomen was reduced 
on day 5 (p< 0.07). Intestinal wounds showed no significant difference 
between treated and control on days 3, 5 and 2 1. The treated wound had 
a lower bursting strength on days 10 (p < 0.07) and 14 (p < 0.05). Although 
statistically significant, these differences were not considered to be 
clinically stgnificant due to the inherent error of the method. A further 
ana lysis was carried out using grouped data. Again, no clinically sig
nificant difference in wound bursting strength was detected between treated 
and control rats. 

William A. Curtin 

Department of Anatomy, University College, Cork. 

Director: Professor J. P. Fraher. 

The Effects of Local Anaesthetic and Electrical Stimulation on Axon 
Morphology. 

In this study the effects of an aq ueous local anaesthetic solution and 
of electrical stimulation on the dimensions of myelinated axons in the 
rat Sciatic Nerve were investigated. 

Using computerised quantitative analysis techniques, randomly selected, 
transversely sectioned axons from three untreated, three locally anaes
thetised and three electrically stimulated nerves were assessed fo r axon 
perimeter, axon cross-sectional a rea and axon circula rity. 
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It was found that local anaesthetic blockade of a mixed peripheral 
nerve was associated with statistically significant reductions in mean 
perimeter, mean cross-sectional area and mean circularity. It was also 
noted that electrically stimulated peripheral nerve fibres tended to have 
higher mean perimeter and mean cross-sectional area measurements than 
untreated, control fibres. These differences were not, however, statistically 
significant. 

Shcraz Daya 

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

Director: Dr. T. G. Cotter. 

Conjugation of Chlorambucil to a Monoclonal Antibody and its Effect 011 

Drug and Antibody Activities. 

The object of the project was to determine the optimal conditions for 
coupling the alkylating agent chlorambucil (a drug used in cancer 
chemotherapy) to an anti-neutrophil monoclonal antibody termed NCO I. 
Initially the sodium salt of chlorambucil was synthesised to enhance its 
solubility in aqueous solutions in which subsequent experiments were 
performed. Sodium chlorambucil was conjugated to NCO I using 
1-ethyl-3(3-dimethylaminopropyl) carbodiimide as the cross-linking agent. 
Alkylating activity of the conjugated chlorambucil was measured by 
Epstein et al. Anal. Chem. 27, 1435, 1955. Considerable difficulty was 
experienced in getti ng this assay to work properly. The specificity of 
NCD I with attached drug was measured by indirect immunofluorescence 
(Cotter et at, J. lmmwwl. 127, 1355, 1981). 

Between 10-15 active chlorambucil molecules could be coupled to the 
monoclonal antibody without affecting its specificity. At higher drug/ 
antibody ratios, antibody titre declined sharply. The activity of the 
conjugated drug declined rapidly at 37°C, half-life = 90 min, whereas at 
lower temperatures the decay occurred more slowly, at 4°C, half-life = 3 
days and at -20°C, half-life = 8 days. 

These studies suggest that the anti-cancer drug chlorambucil can be 
effectively conjugated to a monoclonal antibody and provide the basis 
for further studies on the use of monoclonal antibodies as vectors in drug 
delivery systems. 

George Fowlis, BSc. 

Department of Preventive Cardiology, St. Vincent's Hospital, Dublin. 

Director: Professor R. Mulcahy. 

Follow-up and Secondary Pre11ention Programme for Coronary Patients 
under 60 Years. 

The most recently available World Hea lth Organisation statistics on 
heart disease were studied. Relevant data were extracted from the WHO 
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printouts for both males and females in the 40 59 year age brackets. Data 
were available from all the European countries and from nine countries 
on the American continent and from Japan. 

These data were presented in graphic form from all the countries listed 
and other data were also provided which were important in arriving at 
conclusions about secular changes in all-causes coronary and stroke 
mortality which had been taking place in these countries during the 
11-year period 1968- 1978. 

Data were also compiled to compare mortality from all-causes, coronary 
disease and stroke between the different countries. 

These data arc in the process of compilation and will be submitted to a 
medical journal for publication. T hey have already been published in a 
preliminary form as part of the public ed ucation programme of the Irish 
Heart Foundation in the the Irish Medical Times and in the popular press. 

Johanna Garvey 

Department of Endocrinology, Mater Hospital, Dublin. 

Director: Dr. P. Skrabanek. 

Causes of Infertility in 317 Couples. 

This project was a retrospective study of patients attending the Fertility 
Clinic in the Mater Misericordiae Hospital between December 1978 and 
July 1982. Out of the total of 317 couples presenting with infertility, 222 
(70 %) had primary infertility, and 95 (30 %) had secondary infertility. 
Causes of infertility in 215 couples were as follows: (a) psychosexual, 
11 (5 %) ; (b) male factor only (azoospermia, sperm agglutination, abnormal 
sperm analysis, varicocele), 31 (14 %); (c) female factor only (abnormal 
gonadotrophins, menstrual/ovulatory disorder, hyperprolactinaemia, tubal 
blockage, cervical hostility, habitual abortions), 108 (50%); (d) both male 
and female factors present, 45 (21 %); (e) 16 couples (9 %) conceived 
without treatment during the investigation period. In the remaining 102 
couples, no cause of infertility was found due to either a lack of informa
tion or inconclusive investigations. 

Michael T. Geraghty 

Department of Pathology, Mater Hospital, Dublin. 

Director: Dr. P. Dervan. 

Venous Invasion in Colo-Recta/ Carcinoma using Immunoperoxidase Stain. 

Many investigators have studied venous invasion in Colo-rectal 
carcinoma using a variety of techniques. T he incidence of invasion has 
varied from l 7- 52 %. These investigations have shown a relationship 
between venous invasion and the occurrence of visceral metastases and 
a lowered 5 year survival rate. There is considerable variation in the 
results of these studies owing to the difficulty in identifying small veins 
and capiiJaries. In this study, Factor V Ill Rela ted Antigen (FVJJ I-RAG) 
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was used as a vascular endothelial cell marker, and was localised in 
formalin fixed paraffin embedded tissue by Immunoperoxidase techniques. 

Forty-three sections of colo-rectal tissue containing carcinomatous 
tissue with submucosa and muscular layers were studied. T he commonest 
site of tumour association with blood vessels was fou nd to be in the 
submucosa. Definite intraluminal invasion was not found in any section 
examined. Furthermore, in areas of vascular tumour contact, there was 
a loss of staining, and it was felt that if invasion did occur, it would not be 
identified by Immunoperoxidase. In view of the close association of 
tumour with small vessels and the lack of invasion seen, one must propose 
that only invasion of large vessels is important for metastases and 
prognosis (Willis '73 & Talbot '81) or that metastases occur by another 
mechanism (Eiias, Dallas '82). 

In conclusion, Tmmunoperoxidase does not offer any advantage over 
routine staining. 

Marie Hickey-Dwyer 

Department of Surgery, U niversity College, Dublin. 

Directors: Professor N. O'Higgins and Mr. T. F. Gorey. 

Changes in Acid-Base Metabolism in Acute Small Bowel Ischaemia in 
the Rat. 

Acidosis occurs in patients with mesenteric infarction and acid-base 
changes affect cardiovascular stability. This study was designed to test 
whether acidosis could be modified by bicarbonate therapy. 

Occlusion of the Superior mesenteric artery (SMA) in the rat caused a 
reproducible, progressive, but not severe, acidosis, the pH falling to, but 
not below, 6.8. Revascularisation by release of the occlusive changes on 
the SMA produced a rapid exacerbation of the acidosis and death within 
ten minutes. Serial potassium measurements demon trated no fluctuation 
in serum potassium during clamping but a steep rise occurred after 
revascularisation. [ntravenous bicarbonate given during occl usion 
abolished the acidosis duri ng clamping, modified the post-occlusion 
acidosis and prolonged life. The timing and dosage of bicarbonate were 
critical, I m mol of sodium bicarbonate at 20, 60 and 90 minutes being 
required. Acid-base changes were recorded from venous blood samples 
but correlated well with changes occurring in the aorta. 

Ui Soon Khoo 

Department of Experimental Medicine, University College, Galway. 

Director: ProfessorS. M. Lavelle. 

The Utility of Ancillary Aid in the Diagnosis of Jaundice. 

The cljnical features of cases of jaundice admitted to the Regional 
Hospital over the last six years have been documented prospectively by 
proforma to compile a data base tbat can be used as an aid to diagnosis. 
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The present study set out to similarly document the laboratory findings 
from the hospital records. 

Of the 302 cases, 243 records were located and abstracted, involving 
eight diseases with nine cases or more each, and seven diseases of lesser 
numbers. A total of 30 tests were used. The abnormal range of each test 
was divided into three bands - mild, moderate and severe. 

For each band, the number of cases in each disease was divided by the 
total number with results in the band, to find the prior probability of 
being in that band. 

The usefulness of a test is a product of its salience p(S/ D) and its 
discrimination p(S/D)/p(S/P). As such a product, p(S/D) {pS/D 
[p(S/P)-p(S/D)J}/p(S/D) + [p(S/P) - p(S/D)] was arbitrarily chosen. (Ini
tial results indicate that this formula is less conservative than clinicians' 
judgement). 

When the product was obtained for each band, only seven had a score 
of 0.2 or greater. On our assumptions, only these tests were worth doing. 
T hey included ultrasound, transhepatic CCG, urine urobilinogen and 
alkaline phosphatase. These tests were used in from 20 to 90 % of 
appropriate cases. 

John Lavelle 

Department of Surgery, Mater Hospital, Dublin. 

Directors: Mr. M. Neligan and Mr. J. P. Duignan . 

The Effect of Cardiopulmonary Bypass on Immune Responses. 

To assess the effect of cardiopulmonary bypass (CPB) on immune 
responses in man a group of six patients were studied. l n these patients, 
all male, and all undergoing operation for coronary artery disease the 
following studies were carried out. Serum immunoglobulins, (lgA, IgG, 
and lgM), serum complement- C3 and C4, C-reactive protein, neutrophil 
chemotaxis and phagocytotic and microcidal capacities were all evaluated 
pre-, per, and post-operatively. The serum immunoglobulins showed a 
fall in each fraction, being most prominent in lgA and IgG; the com
plement levels C3 and C4 fell also. There was a rise in C-reactive protein 
in the postoperative phase. Neutrophil chemotaxis showed the presence 
of a serum inhibitor in the postoperative studies, while there was a 
neutrophil leucocytosis without any change in the phagocytic or micro
cidal capacity, except for an increased ability to phagocytose Candida 
albicans in the postoperative phase. These results indicate that while 
there is a diminution of some of the host defence mechanisms in patients 
undergoing CPB this is balanced by the neutrophil leucocytosis which 
occurs. 
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Gerald Leonoo 

Department of Microbiology, Trinity College, Dublin . 

Director: Dr. C. J. Smyth. 

Purification and Characterization of Epsilon-Toxin of Clostridium his
tolyticum (histolysin). 

Purification of the thiol-activated haemolysin (cytolysin) of Clostridium 
histoly ticum, known as epsilon-toxin, was achieved by sucrose density 
gradient isoelectric focusing of crude toxin, which had been harvested 
from culture superoatant nuids of broth cultures in prereduced, anaero
bically sterilized peptone-yeast extract medium by fractional ammonium 
s ulpha te precipitation. Elution of the cytolysin was monitored by haemo
lytic assay, spectrophotometric measurements at 280 nrn, sodium dodecyl 
sulpha te polyacrylamide gel electrophoresis, and fused rocket immuno
electrophoresis. Epsilon-toxin had a molecular weight of 56,000 daltons 
and an isoelectric point in the pH range 5.25 to 5.40. 1t was inhibited by 
cholesterol, was inactiva ted by heating a t 60-65°C for 10 mi n, and was 
inhi bited by anti-streptolysin 0 and by anti-0-toxin present in Clostridium 
perfringens anti toxin. Elect ron microscopy of cholesterol-containing 
liposomes and of a cholesterol dispersion treated with epsi lon-toxi n 
revealed the fo rmation of arc and r ing-shaped structures characteristic 
of the action of thiol-activated cytolysins on cholesterol-containi ng lipid 
dispersions. 

Guy A. MacGowan 

Department of Biochemistry, Royal College of Surgeons in Ireland. 

Director: D r. A. H . Johnson. 

Lipoprotein Profiles and Acute Phase Proteins in Coronary Artery Disease. 

Fasting lipid profiles and estimation of 2 acute phase protei ns (a1 acid 
glycoprotei n and haptoglobin) were performed on the sera of patients 
under the care of Dr. John Horgan, Consultant Cardiologist, St. 
Laurencc's Hospital, in an attempt to correlate these parameters with 
coronary a rtery status. 

T otal cholesterol, LDL-cholesterol and triglyceride levels were highest 
and apolipoprotein A levels were lowest in patients with coronary artery 
disease (proven by angiography) compared with normal individuals and 
pa tients considered a t risk from coronary a rtery disease (hypertensives 
and diabetics). HDL-cholesterol was significantly lower in both the 
diabetics and patients with coronary arte ry disease. No major differences 
were observed in levels of acute phase proteins, in the 4 donor categories. 

Contrary to previous reports no correlations were found between 
serum levels of cholesterol and triglyceride and either of the acute phase 
proteins. 

118 



Brian McLaughlin 

Department of Community Health, Human Nutri tion Unit, Trinity 
College, Dublin. 

Director: Professor J. Kevany. 

A Pilot Investigation into the /:.)feet of a Short Term Restriction in Sodium 
Intake on Blood Pressure. Sodium Chloride Taste Threshold and tire 
Problems associated IVith suclt a dietary restriction. 

A group of 5 non-smoking males aged 20-30 years red uced their 
sodium intake over a period two weeks. The subjects' body weights, salt 
taste thresholds, systo lic and diastolic blood pressures were measured 
over the tria l period and compared with a control group of 5 similar males 
who also had the same variables measured over a two week period. 
Diastolic press ure fell significantly in one of the control group over the 
two week period while three of the experimental group had significant 
decreases and a fourth had a decrease which almost reached significance. 
There was a significant decrease in systolic pressure in one of the control 
group subjects. Taste threshold showed no fluctuations over the trial 
period in both groups and no clear trend could be found. The experimental 
group showed a slightly larger increase in weight over the two weeks when 
compared with the control gro up. Problems with the low sodium diet 
were encountered in regards to food which had a high sodium content 
as a consequence of processi ng or preparation. In addition the subjects 
felt that eating out at restaurants or burger houses may pose problems 
in the maintenance of a low sodium diet. 

Michacl J. Murphy 

Department of Biochemistry, Trinity College, Du blin. 

Director: Dr. B. A. Orsi. 

Mitochondrial Nitroreductase Activity in Beef Liver. 

Enzymes that reduce aromatic nitro gro ups a re not widespread in 
nature and the few that have been investigated a rc found ei ther in the 
cytosol, associated with xanthi ne oxidase or aldehyde reductase, or in 
the microsomal fraction where they appear to be associated with cyto
chrome P 450• Recently a nitroreductase activity from the inner mito
chondria l membrane has been described and this preliminary project 
was concerned with the establishment of a reliable assay proced ure. 

The enzyme is extracted from the mitochondrial membrane with Triton 
X-1 00 and is assayed by measuring the change in absorption at 340 nm 
as NA DH reduces 1,3-dinitrobenzene. Considerable problems were 
encountered in establishing a precise and accurate enzyme assay. These 
problems were eventually traced to the fact that NADH caused a rapid 
inactivation of the enzyme and that the "Tritonised" enzyme was under
going a large conformational change with a half-life comparable in 
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magnitude to the assay time. Although T riton X-100 is an important 
agent in the stabilisation of the enzyme, it should be removed prior to 
the assay; in addition, the presence of 3.3 M methanol and the initiation 
of the reaction with NADH led to precise and reliable estimates of the 
enzyme's activi ty. Using this procedure the Michaelis constant of the 
enzyme for 1,3-dinitrobenzene was established as 0.49 mM. This low value 
suggests that nitro compounds are probably the natural substrates. This, 
however, poses a problem in that naturally occurring nitro compounds 
are rare and yet this enzyme appears to have a wide d istribution in 
mammalian mitochondria. 

Kjeran O'Connor 

Department of Nephrology, Mater H ospital, Dublin. 

Directors: Drs. M . S. Laher and J. Donohoe. 

Calcium-Phosphate-PTH Balance in Renal Disease. 

Renal failure has profound effects on divalent ion metabolism, par
ticularly calcium and phosphorous, with secondary elevation of scrum 
parathormone (PTH). This study was undertaken to correlate renal 
function (GFR) with serum calcium, inorganic phosphorus, PTH and 
alkaline phosphatase, in patients with broadly dissimilar type and severity 
of renal diseases. 

Forty nine patients were recruited and were divided into the following 
groups: 

I. Chronic Renal Failure 

(a) Mild (n 8) 
(b) Moderate ( n = 15) 
(c) Severe-Dialysis dependent (n = 1 0) 

II. Acute Renal Failure 
Ul. Nephrotic Syndrome 

Serum Calcium: 

n - 33 

n 6 
n = 10 

This was normal in all gro up 1 and 11 patients when corrected for 
serum a lbumin. In group fl (ARF), corrected calcium was significantly 
depressed. Serum calcium and albumin showed a positive correlation 
(r = 0.48). The correlation between GFR and serum calcium was not 
significant (r= 0. 16). 

Serum Phosphate: 
When GFR fell below 40 mlsfmin., serum phosphate was raised irres

pective of the type of renal disease. The highest phosphate values were 
recorded in group TT (AR F) patients. 
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Serum Paratltormone: 
This was elevated in a ll patients with GFR less than 40 mlsf min. 

PTH showed a negative correlation with GFR (r = 0.31) and a positive 
one with serum phosphate (r= 0.35). PTH and calcium were not sig
nificantly correlated (r= 0. 18). 

Serum Alkaline Phosphatase: 
As expected this enzyme was elevated in patients on maintenance 

dialysis (group I (c)) but also in group ll (A R F) patients, an expected 
finding. 

Conclusions: 
Serum calcium (when corrected for serum albumin) is maintained in 

the normal range over widely different types and severity of renal disease 
with one notable exception, acute renal failure. This normocalcaemia is 
observed despite the presence of marked hyperphosphataemia, a powerful 
hypocalcaemic stimulus. The probable mechanism is that of sometimes 
severe secondary hyperparathyroidism, noted in patients with GFR below 
40 mlfmin. These interlinked changes are not operative in patients whose 
renal failure develops abruptly (A R F). 

Brendao O'Hare 

Medical Professorial Unit, Mater I rospital, Dubli n. 

Directors: Professor T . B. Counihan and Dr. M. S. Laher. 

Digoxin Content in Myocardial Cell Preparations. 

The therapeutic activity of digoxin is likely to depend on the con
centration at the active sites in myocardial tissue rather than on plasma 
concentration. Attempts to correlate plasma or serum values with myo
cardial concentrations have been inconclusive. 

The objective of this study was to assess the relationship between atrial 
and ventricular concentrations of digoxin and to correlate each with 
plasma digoxin levels. 

Six patients undergoing open heart valve surgery, who were on digoxi n 
therapy prior to surgery, were studied. Blood samples for estimation of 
plasma digoxin were collected after induction of anaesthesia. Myocard ial 
biopsies were taken from the left atrial appendage prior to cardiopul
monary bypass, and left ventricular papillary muscle biopsies were taken 
upon removal of the diseased mitral valve, 30 minutes after the beginning 
of cardiopulmonary bypass. Tissue samples were frozen immediately in 
a 0.04M phosphate buffer solution. The tissue was carefully dissected, 
weighed, homogenised and extracted with dicholoromethane and dried. 
Digoxin was estimated by radioimmunoassay of the rcsuspended tissue 
extracts. 

There was a positive correlation between myocardial tissue cone. and 
digoxin levels (r = 0.7). There was no significant difference between atrial 
and ventricula r digoxin concentrations. 
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Richard C. O 'Regan, BSc. 

Department of Physiology, University College, Galway. 

Director: Dr. M. Kane. 

Carbon Monoxide Levels in Blood in a Centre City Environment. 

Because of the known toxic effects of carbon monoxide and its high 
concentration in the exhaust fumes of cars, the present experiment was 
set up to measure the effect of prolonged exposure to a centre city en
vironment on the levels of carboxy haemoglobin (COHb) in the blood of 
rats and humans. Levels of carboxyhaemoglobin were determined using 
a spectrophotometric method (Tietz, N. W., Fundamentals of Clinical 
Chemistry) and expressed as a percentage of total haemoglobin con
centration. Groups of rats exposed to centre city air for 2 hours and 
4 hours had mean percentage carboxyhaemoglobi n contents of 25.1 and 
24.8 respectively as compared with non-detectable levels in rats in a 
t raffic free environment. Street sellers in the centre city area were fo und 
to have mean carboxyhaemoglobin percentages of 13.3 as compared with 
non-detectable levels in subjects in a traffic free environment. Because 
these res ults are so stri king it is hoped to replicate them and sample the 
centre city air for carbon monoxide. 

Daniel J. Penny 

Department of Physiology, University College, Cork. 

Director: Professor J. 0. Shcchan. 

Effect of Age on the Haemodynamic Responses to Isometric Exercise. 

Subjects were healthy males. Seven were under 22 (mean age 20 years). 
Five were over 45 (mean age 56 years). T he subject maintained hand-grip 
to exhaustion (av. 7 minutes in younger and 6 iu the older group). Heart 
rate was monitored continuously and arterial pressure was measured (by 
auscultatory method) at I min ute intervals. lleart rate increased more in 
the younger group (P - 0.05). Similarly diastolic pressure was significantly 
greater (P= O.OOl) in the younger group though resting diastolic pressure 
was higher in the older (normotensive) subjects. 

Raymond M. Quinlan, BSc. 

Department of Medical Microbiology, University College, Dublin. 

Director: Professor Jrcne B. Hillary. 

Incidence of Chlamydia trachomatis in non specific Urethritis (NSU) - a 
sexually transmitted disease. 

The purpose of the study was to eval uate the incidence of Cll/amydia 
trachomatis as a cause of non specific urethritis in males. Urethral 
specimens were collected from 104 young heterosexual males attending 
special clinics in the Dublin area. These were examined at the Department 
of Medical Microbiology using specialised stajning and microscopical 
techniques. 

122 



Chlamydia were found to be present not only in 61.5 ~0 of patients 
examined who had a severe mucoid discharge but also in 23.5 % of all 
specimens examined. Other points of interest were that chlamydial 
infection was more liable to be present in patients who had recently 
changed their sexual partners (83.4 %) and also in those who had had 
chlamydial infection previously (66.6 %). 

C. traclwmatis was also found in patients wi th concomitant gonococcal 
infection in whom symptoms were more acute and more severe than in 
those with uncomplicated NSU. 

The results compare favo urably with those of studies a lready published 
and provide further evidence that this organism is sex ually transmitted 
in non specific urethritis. 

Ronald Regan 

Department of Medicine and Gastroenterology, Jervis Street Hospital, 
Dublin. 

Director: Dr. J. F. Field ing. 

Blood Pressure Response to Immersion of the Hand in Iced Water in the 
Irritable Bou•el Syndrome. 

On two separate days fifteen irritable bowel syndrome patients ( ll 
female, ages 17- 25. 7-47 years) and 10 controls (8 female, ages 19- 27. 
1-47 years) had baseline pulse and blood pressure readings taken each 
minute for five minutes. Thereafter for the first sixty seconds of each of 
the next fifteen 75 second intervals each patient and control immersed 
a hand into (on the o ne day) iced water at 0°C a nd (on the other day) 
water at 37°C. Pulse and blood pressure readings were taken at minute 
intervals. 

The rise in systolic pressure on immersion in iced water was significantly 
(p < O.OI) higher in patients (21.9± 13.9mmHg) than in controls 
(6.6±4.0mmHg) and significantly higher (p< O.OO I) than the patients 
following immersion at 37°C (3.1 ±3.7mmHg). Similar differences were 
noted in the diastolic rises: 18.4±6.9mmHg, 8.6±4.1mmHg (p < O.OOl), 
6.3±5.1 mmHg (p < O.Ol) respectively. 

These fi ndings further suggest that the gastrointcstinal manifestations 
of IBS arc but part of a more widespread abnormality and do not conflict 
with the concept of dysautonomia in lBS. 

Alison Rodgers 

Department of Surgery, Mater J lospital, Dublin. 

Director: Mr. J. P. Duigna n. 

Lymplwcyte Subsets in Surgery and Trauma. 

There is increasing evidence that immune defects occur in surgical 
patients in relation to surgery and accidental trauma. This study was set 
up to evaluate the effect of surgery or trauma in patients who had under
gone either. T welve patients were studied over a three month period. 
There were twelve healthy volunteer controls evaluated at the same time. 
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T cell rosettes were performed using the techniques of Jondal, while 
subsets were measured using monoclonal antibodies. T lymphocytes 
decreased in number in the fi rst 24 hours following surgery or trauma; 
they rose to reach a normal level again in 72 hours. T cell subsets also 
showed a reduction, this being more prominent in the helper cells than in 
the suppressor cells. The preoperative helper/suppressor ratio fell from 
the preoperative value of 2.15±.35 to a 24 hour value of 1.08±.25 and 
rose to within the range of the preoperative value at 72 hours. 

These results may explain in part the sepsis that occurs in the post
operative period; further work needs to be done to correlate these findings 
with other abnormalities in surgical patients and to study the evolution 
of these changes. 

Michael F. Ryan 

Department of Pharmacology, University College, Dublin. 

Director: Dr. Michael P. Ryan. 

The Effects of Magnesium on Binding of[3H]-digoxin to the Membranes of 
Intact Human Red Blood Cells. 

Study of the factors affecting digoxin binding to membranes may have 
therapeutic implications for treating digitalis toxicity. Hypokalaemia 
increases the risk of digitalis toxicity and it is established that K can 
inhibit binding of digoxin to membranes. Some reports indicated that 
hypomagnesaemia is also associated with digitalis toxicity but the 
mcchanism(s) involved have not been elucidated. Red blood cell mem
branes provide a useful model for study of the characteristics of digoxin 
binding (Ford, A. R., Aronson, J. K., Grahame-Smith, D. G. and Rose, 
J. A., Brit. J. Clin. Pbarmac., 8, 115- 124, 1979). An investigation of 
digoxin binding to red cell membranes was carried out in media con
taining different concentrations of K and Mg. 

Various amounts of both unlabelled digoxin and 12-a-[3H]-digoxin 
were incubated with 0.5 ml of packed red cells at 37°C for 2 hours. After 
incubation, cells were separated at 4°C, haemolysed and membrane 
fragments prepared. (3H]-digoxin binding was assessed by liquid scintil
lation spectrophotometry. The apparent dissociation rate constants (Ko) 
for digoxin binding were calculated from Scatchard plots. 

Incubation Additions (mM) Ko(M) 
K Mg 
0 0 3.05 X 10-s 

0 0.62 3.74 X 10-s 

0 0.26 1.05 X 10-s 
4 0 1.08 X 10-s 
4 0.62 15.4 X tQ-8 

4 1.26 7.9 X JO-B 

The results as shown in the table indicate that the ability of K to reduce 
digoxin binding is dependent on the concentrations of Mg in the incuba-
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tion medium. In the presence of 4 mM K, reduction of the added Mg 
concentration from 0.62 mM to zero markedly enhanced digoxin bi nding. 
The detection and correction of hypomagnesaemia in patients treated 
with digoxin may be important even in patients with normal plasma K. 

Simon Wansa 

Blood Pressure Clinic, Jervis Street Hospital, Dublin. 

Director: Dr. E. T. O'Brien. 

(i) Assessment of the Accuracy of the Pa/patory Met/rod of Blood Pressure 
Determination. 

(ii) Assessment of the Roll-Over Test in Pregnancy. 

The accuracy of blood pressure determination, especially for diastolic 
pressure, by palpation has been evaluated only once and the technique 
employed was unsatisfactory in some respects. In this study blood pressure 
was measured with a Hawksley sphygmomanometer in both arms in each 
of 70 subjects, and an independent observer measured both systolic and 
diastolic blood pressure by palpation without being aware of the Hawksley 
readings. Analysis of the results shows a good correla tion between the 
ambulatory and palpatory techniques for both systolic and diastolic 
pressure. 

The Roll-O ver test ( R.O.T.) is advocated by some workers as a means 
of predicting pregnancy induced hypertension. There are conflicting 
reports in the literature on the accuracy of this procedure. T he present 
study is designed to assess the accuracy of the R.O.T. in pregnancy, and 
to determine blood pressure behaviour in these women by measuring 
ambulatory blood pressure. This study continues and will not be completed 
for some months. 
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APPENDIX I 

FINANCES 

The research funds made available to the Council during 1982 were 
as follows: 

THE M1 ISTER FOR H EALTH 

For General Research .... 

IRISH T OBACCO MANUFACTURERS' ADVISORY 
COMMl TTEE 

For Cancer Research in St. Luke's Hospital, 
Dublin under the direction of Dr. W. A. 
Boggust .... 

I RISH CANCER SOCIETY 

For Chemotherapy Research in the M RC 
Laboratories under the direction of Dr. M. L. 
Conalty .... 

DONATIONS .... 

MISCELLANEOUS 

126 

£ 
1,087,000 

6,333 

10, 135 

69 

6,721 

£ 1, 110,258 



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

FROM THE MINISTER'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 
Cancer Research under Dr. Boggust 

Chemotherapy Research under Dr. Conalty 

ADMINISTRATION (6.6° 0 of total) ... 
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£ £ 
78,730 

87,940 

10,080 

2,300 

80,379 

132,888 

385,000 

192,569 
969,886 

6,168 

10,135 
16,303 

69,623 

£1,055,812 
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