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FOREWORD 

The Council has attempted to achieve a balance in the way in which 
medical research under its sponsorship is supported. The majority of 
the funds at its disposal are still used to assist individual research \\Orkers 
who request funds to carry out a speci~c project usually over a three year 
period. As has been the practice, these requests are first evaluated by 
the individual subcommittee mentioned above and only those which are 
considered to have real scientific merit and a realistic chance of being 
brought to a successful conclusion, are recommended. The Council 
regrets that in this area insufficient funds existed to support all of those 
who had such recommendations. This resulted from a general lack of 
funds and from increase in the numbers of young physicians and scientists 
interested in and capable of doing medical research. 

Last year the Council engaged in 'programme research' for the first 
time. Tlris concept, widely used in other countries, identifies an area 
where research is needed and specifically sets out to stimulate a significant 
effort in that area by setting up a unit to carry out a research programme 
with a definite termination date. In the first instance, with the assistance 
of the Department of Health, four such units were established in late 
1979 and have now had a full year of operation. Finally the Counetl 
has continued to support its own laboratories sited in Trinity College 
Dublin. It was most gratified to bear that the outstanding work of these 
laboratories in the past in their development of the anti-leprosy drug 
Clofazimine, has been recognised internationally, by the award of the 
UNESCO Science Prize for 1980. This historic event is all the more 
pleasing since it comes at a time when most of the members of the original 
team are drawing near the end of their distinguished careers. It also under
writes the Council decision to continue to support similar work by their 
younger associates in this and other areas of chemotherapy. In this 
context the Council has almost finalised plans to provide new accom
modation within the Chemistry Building in Trinity College for the 
laboratory staff who will not be retiring within the next few years. Tlris 
move will provide access for the group to a whole range of modem 
scientific equipment not currently available to them. 

Later in this Annual Report the considerable achievements in the 
area of general research, the new research units and the MRC Laboratories 
are dealt with in general terms (pages 9 - 20) and as specific progress 
reports (pages 23-126). A list of published work is also included 
(Appendices 11 and Ill). 

The Council has continued to maintain a keen interest in medical 
research at a European level through its membership of the EEC 
Committee on Medical Research and Public Health (CR.\1) and European 
Medical Research Councils (EMRC) with a view to availing of existing 
and future funding opportunities and keeping the medical community 
and the Department of Health fully informed of new developments in 
international medical research (pages 20-22). 
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As a re.sult of discussions with the National Board for Science and 
Technology C'BST) the Committee responsible for sanctioning research 
projects in the area of Genetic Engineering has been expanded in response 
to industrial developments in this area. In addition, the Council felt 
that the expanded role of this Committee could be better coordinated 
by its transfer to the NBST. 

While the Council feels very satisfied with progress on some of the 
new developments outlined above. it must be stressed that the financial 
provision for medical research (Appendix I) is totally inadequate. 
Ireland's total expenditure, corrected for gross national product, in this 
area, is at the bottom of the European table by a very wide margin. 
The Council gratefully acknowledges the private bequests it received 
which, while though not improving our finances to any significant extent, 
did permit us to fund two individual projects which c.ould otherwise 
not have been undertaken. 

CANCER COMMITTEE 

Cancer is next to cardiovascular disease as the biggest cause of mortality 
in our society. It surprises us that this area of medical research is relatively 
undersubscribed, at least in-so-far as the Medical Research Council is 
concerned. It may well be that much work is carried out in Ireland but 
with the help of other agencies. 

In the present report the work of five investigators is summarised. While 
all the work has a strong biochemical slant, the studies are quite disparate 
and reflect the many faceted nature of present day cancer research. 

Dr. David Powell continues his studies with substance P in relation to 
various clinical disorders. His work on the molecular nature of endogenous 
substance P suggests that the high molecular weight form is a complex 
of substance P bound to carriers. Dr. Honor Smyth has studied the 
spontaneous release of lymphocyte sialic acid as an indicator of clinical 
status in cancer and energy. Her results suggest that it may be better than 
conventional T cell function tests. Investigations of another marker -
peroxidase activity as a marker for a functional estradiol receptor was the 
basis of work carried out by Dr. Michael Duffy. Previous reports have 
shown estradiol to massively induce peroxidase in the rat uterus. He found 
a high concordance between estradiol receptor, positive tumours and 
peroxidase activity from patients treated with ethinyl oestradiol but not 
in un-treated patients. 

Professor G. Dawson·s long involvement in the development of the 
spot test for mutagenesis continues. He tested a number of compounds 
which gave helpful results. 

The effect of polyamines on cancer (primary and metastatic) growth 
was studied by Dr. Bo&,oust who demonstrated that these agents while 
increasing the size of the primary tumour in mice simultaneously pro
longed survival by inhibiting de,·elopment of secondary metastases. He 
further examined tbe mechanism responsible and concluded that 
immunological reactions may be mediated by changes in polyamine levels. 

9 



CARDIOVASCULAR DISEASES COMMITTEE 

The grants approved by the Cardiovascular Diseases Committee again 
covered a wide range of activity. The interesting new family of cardioactive 
drugs, known briefly as calcium antagonists, was elucidated by Dr. Alan 
Keenan, in respect of their action at synapses. Further studies on the 
myocardial action of free fatty acids were undertaken by Professor 
Maurice Murnaghan, and the possibly protective role of polyunsaturated 
acids in the anoxic myocardium was revealed. Alterations of drug 
responsiveness in older patients were confirmed by Professor Kevin 
O'Malley; and he and Dr. J. G. Kelly sought for mechanisms to explain 
this change, for example in receptor pathways, but the exact way in 
which the alteration of responses occurs with age remains as yet unclear. 
Further work is in progress in this field . 

The relative safety of isotope scanning in the diagnosis of venous 
thrombosis in the pregnant woman, with a special comparison with 
venography, was confirmed by Dr. J. Ennis, and his results give reassurance 
that when this diagnosis has to be pursued, the risk to the foetus is an 
acceptable one, when scanning is employed. Dr. M. Ryan and Professor 
T. B. Counihan extended their studies on magnesium in congestive and 
other oedematous states; their results indicate that there are practical 
therapeutic implications involved as well as some highly interesting 
theoretical ones. These studies are also continuing. 

GASTROENTEROLOGY COMMITTEE 

The Gastroenterology Committee's activities during 1980 have been 
relatively small compared with previous years but what it lacked in 
quantity was made up for by the quality of the projects funded. 

Professor McCarthy's group has now separated five types of ATPases 
from the gastric mucosa. These compounds control acid secretion by the 
mucosa and their characterisation may help us to understand the 
mechanisms whereby the gastric mucosa maintains its integrity under 
normal circumstances and loses it when gastritis or ulceration occurs. 

Dr. Headon on a related topic has been studying the particular 
characteristics of gastric and intestinal mucosa which makes one sus
ceptible and the other impervious to the erosive effect of bile acids. 

Professor Lavelle has continued to develop his computer profile to 
aid in the diagnoses of the acute abdomen. 

Dr. Greatly and Miss O'Farrelly have demonstrated that the lympho
cytes of patients suffering from Coeliac disease reacts specifically with 
alpha gliadin, a component of gluten the toxic protein in wheat which 
produces Coeliac disease in susceptible people. Perhaps most significantly 
the Iymphocytes of these patients did not react with other gluten 
components. 

This work has improved our understanding of the immunological 
mechanisms of Coeliac disease and lends hope for the development of 
routine methods for the diagnosis of Coeliac disease on a population basis. 

Dr. Tomkin has continued his studies into the mechanism of hyper-
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cholesterolaemia in diabete:.. He has found that the better the control of 
the diabetes in rats (with artificially induced diabetes) the closer their 
cholesterol metabolism match that of normal animals. 

Professor Hcnnessy has been overcoming some methodological 
problems in his SUidies of retrograde pacing of t~e intact canine intestine. 

Professor );eaJe's studies of faecal enzyme:. in health and disease f>_ave 
shown that a high fibre diet alters the activity of colonic bacterial enzymes. 
This could be significant in assessing whether such diets have an effect 
on the incidence of colonic diseases and in particular colonic cancer. 

Dr. ~fcGeeney·s group is investigating the significance of anti-amylase 
enzymes which they have found :r wh~t flour. These findings could have 
significance when assessing the nu:...rjtional value of diets containing'' heat. 

Dr. Hallinan is characterising •he salivary proteins of cystic fibrosis 
patients and their relatives in an effort to identify a pattern which would 
identif) carriers of the cystic fibiOsis gene. 

HAEMATOLOGY COMMITTEE 

Agam this year few applications were received by the Committee. 
Those that were received'' ere of high Quality a ne augur well for expansion 
of research in this field. 

The two projects that were eventually funded are reported in detail 
below. They relate to two relatively common haematological disorders 
hereditary spherocytosis and vitamin Bl2 deficiency. Drs. McKillen and 
~fcCann are investigating the reason the red cell in hereditary spherocytosis 
assume:, an abnormal shape. The method employed is an analysis of a 
major structural component of the cell. 

Professor Scotfs project is principally concerned wjth the mechanism 
of neurological damage that ma) occur if there is deficiency of vitamin 
Bl2. It seems probable that an ;mportant biochemical mechanism has 
been discovered. 

MENTAL HEALTH COMMITTEE 

The mental health componen~ o: Lhe Councirs research programmes 
continues to be smali. ~1ost of the projects are carried our b) non-medical 
personnel. "\\'hile the basic science component is essential for psychiatric 
research, it is hoped in the future to have more involvement of young 
psychiatrists in the clinical field. It is possible that the continuing develop
ment of senior registrar posts w;ll make it more practicable for young 
doctors to carry out research as ?art of a programme of higher training. 

Dr. James O'Donn~ll has been studying agonist regulation of alpha 
adrenergic receptors in the limbic system of the rat brain. This research 
is of importance in potentially providing further insight into human 
neurophysiology and pharmaco·ogy. 

Dr. Mary Joyce has been in,·estigating in collaboration with the 
1\ational Blood Bank, Dublin the possible association between diagnosis 
of schizophrenic and HLA antigens in the serum. 
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Professor R. J. Daly and Ms. Breda McLeavey have been investigating 
the use of the technique of self-management as a treatment for self
poisoning patients. 

Dr. Ronald Draper has been seeking to develop and standardise 
continuous performance tests for detection and monitoring of covert 
alcohol brain damage. 

Professor Marcus Webb has been collaborating with the Pharmacology 
Department of University College, Galway, in studying the cyclic 
nucleotide excretion and monoamine metabolism in manic-depressive 
illness. 

METABOLISM AND ENDOCRINOLOGY COMMITTEE 

The importance and wide range of research in the fields of metabolism 
and endocrinology is reflected in the fact that 27 projects were supported 
by the Council during 1980. These covered many aspects of the subjects 
from basic concepts to applied clinical problems. In this report, it is 
possible to mention individual projects only briefly. Competition for 
grants was keen, and successful applications for grants were of a very 
high standard. 

Dr. Roger Anwyl is endea:vouring to elucidate the mechanism of long
term potentiation of synaptic transmission in the mammalian brain. 
Currently, the role of Calcium in transmission is being studied. 

Professor Tipton is investigating the enzyme systems which may be 
involved in the function and breakdown of histamine, a substance which 
may be involved in the transmission of nerve impulses in the brain. So 
far, the work suggests that a variety of biochemical and dietary factors 
may affect the concentrations of histamine and hence the physiological 
response to states that stimulate its release. 

Dr. R. G. O'Regan is studying the control of carotid chemoreceptors 
by efferent nerves. Tbese chemoreceptors convey vital information to the 
brain which causes adjustments in the heart, blood vessels and breathing 
pattern to enable the body to cope with different situations. He has 
shown that activation of efferent nerves supplying the carotid body can 
alter receptor responsiveness, utilising a variety of mechanisms to achieve 
this effect. 

A number of workers in different centres are studying transport 
systems across membranes, functions which are critical in health and 
disease. Dr. Voorheis is studying the N1 Amino Acid Transport Carrier 
in the organism Trypanosoma Brucei, while Professor B. E. Leopard is 
concerned with the acute and chronic effects of alcohol on membrane 
processes in the nervous system. Initial experiments here have shown that 
acutely administered. alcohol, sufficient to cause rats to appear 'drunk•, 
selectively inhibits enzymes in areas of the brain concerned with emotional 
events. As one of the brain areas affected is thought to function as a short 
term memory store, these findings may well provide an explanation for 
the memory deficit seen in alcoholics. 

In studying the transport of salts from pond water to blood in frogs, 
Professor R. P. Kernan is endeavouring to throw light on bow similar 
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transport takes place in less accessible human organs such as the kidney 
and gut. In particular, he is using his model to study the precise mode 
of action of certain drugs commonly used in heart disease in the hope 
of developing more effecthe ones nth fewer side effects. 

Dr. M. P. Ryan is examining the effects of diuretics and other cardio
vascular drugs on the way the kidney handles magnesium. He is doing 
this because he has shown that magnesium is required for the maintenance 
and restoration of cellular potassium. 

At membrane level, Dr. T. J. Mantle has produced evidence suggesting 
that albumin and glutathione-S-transferase preparations "protect" certain 
membranes of the rat by binding bilirubin at high concentration. He and 
his group are current!~ examining bilirubin binding at more physiological 
concentrations. 

In studying Glutamine Metabolism in rabbit renal tubules, Professor 
D. J. O'Donovan and his associates hope to elucidate the mechanism 
underlying the increased production of ammonia by the kidney in 
metabolic acidosis in man. 

Dr. J. Costello, in studying oxalate metabolism in man has developed 
a procedure for analysis of blood oxalate which is unaffected by the 
presence of certain compounds which commonly cause falsely high 
readings. It is hoped that this will contribute significantly to the study of 
kidney stone disease. 

Dr. E. R Tully is investigating purine metabo1ism in man and has, 
to date, found particularly interesting results in a rare genetic disease, 
the Lesch-~yhan Syndrome. 

Professor M. G. Harrington, in examining the prostaglandin synthetic 
activit) of gujnea pigs on polyunsarurated fatty acid supplemented diets, 
found that sucil diets lead to increased formation of highly active products 
of their metabolism - prostaglandins and thromboxanes. This aspect of 
increased dietary polyunsaturated fatty acid intake is being further 
studied. In his examination of the biochemical properties and clinical 
usefulness of placental alkaline phosphatase levels in plasma, Dr. P. F. 
Duggan noted that this isoenzyrne was lower than normal, in complicated 
pregnancies, and is pursuing the possible diagnostic and prognostic 
significance of his finding. 

In endocrine research, the thyroid gland in health and disease was 
studied by four separate groups. Dr. A. R. Tuffery confirmed his earlier 
finding that the mitotic rate of thyroid follicular cells was rapidly increased 
after TSH administration, and established the significance of TSH in 
mediating the response of the thyroid gland to goitrogen treatment. 

Dr. o·cuinn, in investigating the molecular events in the interaction 
of Thyrotrophin Releasing Hormone with brain and pituitary tissue, 
found that suitable receptors for the substance exist in the brain. It may 
thus act either as a neuro-transmitter or as a modulator of neuro
transmission. 

Dr. P. P. A Smyth continued his cytochemical bioassay studies on 
thyroid stimulators, and showed that stimulator concentration alters the 
time at which maximum responses are observed in the assay. This enables 
the potency of thyroid stimulators in human plasma to be determined. 
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Drs. Cullen and Malone, having earlier induced thyroid cells in tissue 
culture to differentiate into histologically definable follicles, have now 
been examining the requirements of the media and cell handling which 
control the functions of the cells, including thyroid hormone synthesis. 

Professor P. F. Fottrell, in his investigation of the regulation of Pyruvate 
Kinase Tsoenzymes in Granulosa Cells, has provided new evidence of 
how female reproductive hormones control some of the enzymes involved 
in providing energy for the growth of cells in the female reproductive 
system of an animal. He hopes to extend this investigation to human 
reproductive cells. 

Dr. J. P. Gosling is engaged in quantifying the potency of certain 
hormones which stimulate the testicle, while Dr. T. G. Brien has developed 
a simple method of measuring Free Testosterone which is probably a 
more true indication of a patient's clinical condition than the present 
commonly used measurement of total plasma testosterone. . . 

Dr. J. B. Ferriss and his eo-workers, in studying Plasma Angiotensin n 
and Aldosterone (substances involved in the maintenance of blood 
pressure) in diabetic patients, found that hypo-aldosteronism is rare in 
unselected diabetic patients, and further concluded that factors other than 
the Renin Angiotensin system maintain plasma aldosterone levels in 
diabetic patients with long-term complications. 

Dr. T. J. McKenna's group has been studying the effects of a number 
of substances - neurogenic amines - on aldosterone biosynthesis, and 
examining the possible broader clinical implications of these amines. 

Dr. David Powell has begun to examine the cellular effects of hormones 
affecting calcium metabolism, while Professor Muldowney and Dr. 
Freaney have continued their study of the prevalence of bone disease and 
vitamin D deficiencies in "at risk" groups in Ireland. They conclude 
that elderly Irish patients being admitted to hospital in winter were in 
need of and can benefit from vitamin D supplementation. Apparently 
healthy non-hospitalised elderly people may well be in similar need. 

Mrs. M. Garrett and her collaborators are examining the relationship 
between the velocity of joint movement and reflex muscle activation in 
the leg during walking. 

Dr. A. W. S. Watson, in investigating the physiological and fitness 
variables in children, concludes that one third of 400 children examined 
had significant posture defects. These were found to be particularly 
common in children from the lower socio-economic group and in those 
from rural backgrounds. 

MICROBIOLOGY, IMMUNOLOGY 
AND PATHOLOGY COMMITTEE 

The problem of the development of drug resistance by microorganisms 
continues to be actively investigated. One approach taken by Dr. 
Colleran's group has been to determine the incidence of antibiotic 
resistance in organisms found in effluent in Galway. The results indicate 
the presence of an unexpectedly extensive reservoir of drug-resistant 
E. Coli. Work continues to determine the public heaith significance in 
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tbe context of sewage dispersal into the sea. A similar study is in hand 
under Dr. O'Gara. H is studies centre on the factors responsible for the 
development of multiple drug resistance in bacteria in hospital environ
ments. Specifically investigated has been the role of transposable elements 
of eenetic material in uansferring resistance to the new antibiotic 
gentamicin. A somewhat more basic approach has been taken in this 
area by Dr. Owen. He has studied the mechanism by which tetracyclines 
gain entry into bacterial cells and the molecular basis of resistance which 
he suggests may be coded for by a piece of extrachromosomal DNA. 
Dr. Dougan, in association with the Central Microbiology Laboratory 
Federated Hospitals, has found antibiotic resistance to be extremely 
common in certain strains of bacteria isolated from infections in patients 
in Dublin hospitals. His studies on the mechanism of resistance suggest 
that exchange of genetic material may be occurring between different 
organisms. 

The fat malabsorption associated with patients who have bacterial 
c.ontamination of their small bowel has been studied by Professor Keane 
and others. They have found evidence that in these patients the wall of 
the intestine is actually damaged by substances produced by the contamin
ating bacteria . The problem of toxins produced by bacteria has been 
investigated by two groups. One group, under Professor Arbuthnott, is 
using the modern technique of genetic engineering in an attempt to define 
the genetic regulation of a potent endotoxin produced by Pseudomonas 
aeruginosa. A different endotoxin which produces a skin lesion in patients 
called 'scalded skin syndrome' has been investigated by Dr. Foster. He 
has found that two different types are produced, the gene for one of 
which is located on the chromosome of the bacteria while the other is 
found on a plasmid. Tbe plasmids involved have been isolated from 
different strains of staphylococcus aureus from djfferent geographical 
regions of the country and have been shown to be closely related to each 
other. A number of mutants of a yeast suain have been isolated by 
Dr. Carter which are involved in regulation of the cell cycle. The control 
of the cell cycle in yeast has many similarities to that found in human 
cells and it is hoped that these studies will elucidate some of the basic 
mechanisms involved. 

The role of anti-neuronal anuoodies in the development of cerebral 
disease has been studied by Dr. Bresnihan. Impaired lymphocyte function 
in patients with coeliac disease has been described by Dr. Feighery. 

Many neurological diseases, for example multiple sclerosis, are thought 
to be due to a slow acting virus. A group under Dr. Atk.ins is using a strain 
of mouse that develops a lesion similar to multiple sclerosis to examine 
this posSioilicy. 

Dr. Mantle has investigated the physiological role of lysosomal 
sulphatases. 

Two studies on muscle have been supported. A basic approach using 
the electron microscope has been taken by Dr. Hooper to study muscle 
ultrastructure. Dr. Heffron investigated 'malignant hypenhermia syn
drome'. This condition is thought to be due to a defective enzyme in 
the muscle. Comparative enzymatic studies to determine if such differences 
exist are under way. 
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Professor M. X. Fitzgerald carried out studies designed to extend 
observations which noted that cystic fibrosis patients have a high 
prevalence of atopy with age. 

PREGNANCY AND CONGENITAL DEFORMITIES COMMITTEE 

The applications received were concerned with factors influencing the 
growth and development of cells in the developing organism. The possible 
harmful effects of physical and chemical agents on chromosomal function 
and on specialised cells have been studied in fundamental fashion. Studies 
on the effects of agents on the cells of the chick embryo, on chromosomal 
behaviour, on the specialised cells of the retina and on lymphocytes 
have been approved by the Committee. 

Dr. Bannigan's work involves investigation of the effects of the 
substance 5-bromodeoxyuridine on the developing cells of the chick 
embryo. The formation of cells of specialised function may be altered 
by this substance and an understanding of its mode of action at the early 
stage of tissue formation may give useful information about congenital 
abnormalities. 

The effects of radiation and chemical agents on the genetic activity of 
chromosomes from human cells have been studied by Professor Hough ton. 
He has developed a technique for studying chromosomes in human 
spermatazoa. This technique may be significant in yielding new knowledge 
on chromosomal abnormalities in man. 

Dr. Kunz-Ramsay continues to work on retinal cells by studying the 
effects of different lighting conditions on the shedding and renewal of 
visual cells. Some inherited diseases of the retina are thought to act by 
disturbing the normal cycle of light and dark sensitivity. 

Chromosomal fragility in skin cancer was studied by Professor 
Masterson, who has demonstrated that increased chromosomal fragility 
does not occur spontaneously with skin cancer, but does occur in the 
lymphocytes of skin cancer patients when these cells are cultured in the 
presence of bromodeoxyuridine. This observation does not apply to the 
lymphocytes of people without skin cancer when cultured under similar 
conditions. 

All these investigations are being carried out in different kinds of 
academic areas, such as Department of Microbiology, Anatomy, Zoology 
and Genetics. This probably reflects the wide based interest of research 
workers in cellular differentiation and congenital abnormalities. In view 
of this, it is somewhat surprising that only three new applications were 
received by the Committee during the year. 

ALCOHOL RESEARCH UNIT 

Director: Professor D. G. Weir. 

The work of this Unit has been spread over the Departments of 
Biochemistry, Haematology and Gastroenterology, Histology, Immun
ology and Psychiatry. It is proposed that this research programme will 
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run for a six year period. As a consequence, the work in 1980 has been 
directed towards the development and setting up of new methods for 
measuring the products of alcohol metabolism and defining the toxic 
effects of the metabolites. Thus, results wiU tend to be long-term rather 
than jmmediate. Nevertheless, significant observations and publications 
have already been obtained in two areas. 

Folic acid deficiency is commonly found in patients suffering from 
chronic alcoholism. A possible pathogenic mechanism of this deficiency 
is that alcohol induces enhanced catabolism of the vitamin. We have 
shO\'<"ll that this does not occur, at least in alcoholic rat models. Never
theless, preliminary findings indicate that alcobol radically alters the 
intracellular vitamin, which in rum probably affects the efficiency of the 
folate cofactors. Since folate controls the construction of nucleic acids, 
compounds which regulate the activity of all animal life at the cellular 
level, this change in the intracellular folate composition could be significant 
in helping to elucidate the mechanism of alcohol induced disorders. 

The second observation relates to the metabolism of the neurotrans
mitter gamma-aminobutyric acid, through succinic seroialdehyde to 
gamma-hydroxybutyrate. The latter compound is known to produce 
sedative effects in the brain. Other workers have suggested that alcohol 
enhances the rate of this metabolic pathway. We have confirmed that 
alcohol does facilitate this reaction but only at very high concentrations 
which are incompatible with levels obtained in clinical practice. Accor
dingly it seems unlikely that this metabolic pathway is responsible for 
the well known sedative effects of alcohoL 

BRUCELLOSIS RESEARCH UNIT 

Director: Dr. J. G. Devlin. 

Brucellosis in man causes problems in diagnosis and therapy. Diagnostic 
problems arise from difficulties in interpreting the significance of 
agglutination titres, both direct and indirect, especially at low titres. For 
this rea .. •:on we have pursued tbe development of radio-immunoassay for 
brucellin specj:fi.c antibody of the three major immune globulin classes, and 
attempted to define the accuracy and specificity of this. Comparison with 
the specific enzymatic linked assay was undertaken with the help of an 
outside laboratory. 

In therapy, there are problems with recurrent or chronic active 
brucellosis. The organism is intracellular and apparently can reside in the 
macrophage system for long periods. Recurring infection or chronic 
infection may be related to a disorder of cellular immune response. 
From our attempts to achieve Jymphocyte transformation with protein 
extracts of brucellin antigen prepared for us by Wellcome Laboratories, 
in patients with proven brucellosis. we have formed the opinion that there 
is a significant suppression of cellular immune response. The object of 
our studies is ro try to identify ihe circumstances in which tiris occurs. 
A parallel example might be the situation in infectious mononucleosis, 
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in which temporary suppression of cellular immune responsiveness arises, 
due to a reduction in suppressor cell number, resulting in an increase in 
antibody production followed by a fall in antibody production with increase 
in suppressor cell numbers. 

COELIAC DISEASE RESEARCH UNIT 

Director: Professor C. F. McCarthy. 

The high prevalence of coeliac disease in Ireland and the close 
cooperation between various University and hospital departments in 
Galway facilitated the operation of this unit when it was established 
towards the end of 1979 and intensified the research already in progress 
in tbe area. 

Coeliac disease is caused by the action of the cereal protein gluten 
on the intestinal mucosa in genetically susceptible individuals. The 
malabsorption which is produced responds to exclusion of gluten from 
the diet. In addition, a proportion of coeliac patients have a predisposition 
to some forms of malignant disease. 

The research projects are directed towards : identifying the genetic 
background, identifying aud characterising the fraction of gluten that 
damages the intestinal mucosa, refining methods of diagnosis, identifying 
the precipitating factors of coeliac disease when the disorder does not 
present until adult life and the early identification, treatment and preven
tion of malignant disease. 

HYPERTENSION RESEARCH UNIT 

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

Our priority in the first full year of this grant has been to develop 
techniques for measuring variables which may influence blood pressure. 
We previously developed radioimmunoassays for measuring plasma 
concentrations of angiotensin I I and aldosterone. 

We have now developed measurements of total exchangeable sodium, 
total exchangeable potassium, plasma volume and transcapillary escape 
rate, using isotope dilution techniques. We are working on a radioenzy
matic plasma catecholamine assay, using catechol-o-methyl transferase 
(COMT) for methylation and high performance liquid chromatography 
for catecholamine separation. We are also working on a micro-assay for 
plasma renin, based on antibody trapping of angiotensin I. This method 
is suitable for measuring both active and total renin. In collaboration 
with Dr. J. J. A. Heffron (Department of Biochemistry, University 
College Cork) we are developing assays of sodium and potassium flux 
across cell membranes. 
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MRC LABORATORIES 

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

Progress in the main areas of research in the Laboratories continued 
during the year. 

Anti-leprosy Agents 
The synthesis and examination of new analogues of the anti-leprosy 

agent clofazimine (which originated in the Council's Laboratories and 
for which work Drs. Belton, Conalry, O'Sullivan and Twomey shared 
in the U::-..'ESCO Science Prize for t980) in readiness for the expected 
emergence of clofazimine-resistaut strains of M.leprae, have reached an 
advanced stage. 

Three members of the Laboratories' personnel (Drs. Conalty, 
O'Sullivan and Twomey) visited India under the aegis of the Department 
of Foreign Affairs and IDL Chemicals Ltd. of Hyderabad, to advise on 
the manufacture of clofazimine on a non-profit basis. As a result, it has 
been possible for IDL Chemicals ro set the start of production for May 
1981. The anticipated substantial decrease in cost should greatly increase 
the compound"s availability to the some four million known cases of 
leprosy in India. 

Anti-cancer Agents 
In the cancer area the study of the benzopyrano [2,3-d] pyrimidines, 

the anticancer activity of which has been con.4inned by the U.S. National 
Cancer Institute, has also been continued and has led to the isolation of 
dihydropyridone compounds which may be of interest as antimetabolites. 
A novel variation of the classical synthesis of purines has also been 
established and this could have far-reaching possibilities in making 
available hitherto inaccessible purines. 

The development of novel nucleosides, in which the oxygen of the 
sugar moiety is replaced by sulphur, continues. This extensive study is 
of importance nm only in the field of cancer but also in the field of the 
viral diseases. 

Compounds for Gram-Negative Tnfections 
The programme of synthesis of new derivatives of nalidixic acid has 

progressed and a number of compounds are being examined for their 
potential as agents against Gram-negative organisms. The other approach 
to anti-Gram-negative compounds, the synthesis of analogues of 
2-6-diaminopimelic acid which it is hoped will act as anti-metabolites, 
also progresses. 

DNA Replication and Segregation 
Advance in the iechnically difficult determination of whether there is 

a specific termination site in the replicating chromosome is also being 
made, and an analysis of the gene order of replication is under way. 
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SUMMER STUDENT SCHEME 

In the year 1980, 20 summer student awards were made. The content 
of the reports tended towards the more basic sciences rather than the 
clinical reflecting possibly the level at which the students were working. 
The standard varied but some of the reports were excellent and confirmed 
the value of the Summer Student Grant Scheme for the Council. It 
enables students to get an initial contact with research methods, par
ticularly the importance of researching the literature. 

The Council was gratified to note that, as in 1979, a publication arose 
from work carried out under the scheme. · 

GRAVES LECTURE 

The 20th Graves Lecture, awarded jointly by the Medical Research 
Council of Ireland and the Royal Academy of Medicine in Ireland, was 
given by Joseph Ennis, MD., FFR(RCSI)., FRCR., the subject being 
"Vascular Thrombosis - a new look at an old problem". 

MRCI AND WELLCOME TRUST MEDICAL SCHOLARSHIPS 

Of the six scholarships awarded last year, four of the holders obtained 
First Class Honours degrees and two obtained Second Class Grade I 
Honours. This is a very creditable result and shows that the previous high 
standard. of holders of these avvards is being maintained. 

With the generous assistance of the Wellcoroe Trust and the Irish 
Universities, the scheme was continued for the academic year 1980/81. 
There were only four applicants and two scholarships were awarded 
to the following: 

Thomas Clive Lee, Department of Physiology, Trinity College, 
Dublin 

David Michael Kerins, Department of Physiology, University 
College, Cork. 

NIH INTERNATIONAL RESEARCH FELLOWSHIPS 

The Council agreed to nominate four applicants for these Fellowships 
for the year 1980/81 but, unfortunately, three of these withdrew their 
applications for various personal reasons. The fourth nomination was 
forwarded but, because of unforeseen difficulties with the applicant's 
American sponsor, it was administratively withdrawn by the NIH. 

EEC COMMITTEE ON MEDICAL RESEARCH AND 
PUBLIC HEALTH (CRM) 

During the year four meetings were held in Brussels and work started 
on the preparation of a multi-annual research programme. The topics 
which may be dealt with by this programme include breakdown in 
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adaptation, pre-natal and post-natal health care research, ageing and 
health care research for the elderly, the disabled and the handicapped, 
drug abuse, technology for health care, upgrading of human resources 
for health care, some aspects of pharmaceutical research, nutrition, 
particularly in relation to salt intake and fibre intake. 

From an Irish standpoint the continuation of the policy of the 
Committ~ of avoiding direct funding of research is a disadvantage. It 
also prevents the Committee from fulfilling one of its aims, that is the 
aim of impro,ing the standard of research throughout the community 
to the le.,.·el of that :n the best centres. The only progress along these 
lines has been the institution. of ?esearch fellowships but the number of 
these has not been large. 

During the year a new Chairman of CRM was elected to replace 
Professor L. Donato. He is Professor B. Sorensen from Denmark. Dr. 
Gcoffrey Dean was elected as Chairman to one of the main sub
committees of the CRM. He takes over from Dr. M. Bleiker of the 
Netherlands as Chairman of the Specialised Working Group on 
Epidemiology. 

E~!RC ACTIVITIES 

The European :Medical Research Council (EMRC) ,.,..as set up in 
1971 and meets twice-yearly to discuss science policies and research 
activities of its member organisations and to consider ways in which 
co-operation T!lay be improved. There are representatives from the 
Medical Research Co:1ncils of countries sending delegates to the European 
Science Foundation (ESF). There are also observers from the United 
States' National Institutes of Health and the World Health Organisation. 
T he EMRC Secretariat is provided by the European Science Foundation 
and the EMRC is a Standing Committee of the Foundation. 

Sub-Committees have been set up reporting back to the EMRC. 
Thus the Advisory Sub-Group on Toxicology (AS1) has been very 
concerned about the need to establish a list of European experts who 
could be called upon following an accident such as that which occurred 
in Seveso. in 1976. It is felt that showd an accident occur, experts should 
be available to give advice quickly and to help monitor ~he effects. A list 
of Irish experts has been preparec by the Council. 

In addition the AST has felt there is a serious Jack of toxicologists in 
most European countries. In particu]ar, highly trained toxicologists are 
needed, al though training in applied toxicology (testing for toxicity) 
seems to be adequately provided for by government agencies. Therefore 
the AST has proposed the setting up of a programme of grants for training 
and research in toxicology. It is expected that the proposal will be 
submitted to the ESF Assembly in 1981. 

The Advisory Sub-Group on Human Reproduction is another such 
Sub-Committee and has already held a joint European-U.S. colloquium 
on .. Chemical Methods for Male Fertility Control'". Again they recom
mend the setting up of fellowships and grants for research on human 
reproduction., panicularly to allow co-operation between institutes in 
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different countries. An inventory of research programmes supported by 
Medical Research Councils on Human Reproduction is being drawn up. 

The Study Group on Mental Illness Research has concerned itself 
with a number of topics. Currently there is considerable interest in 
improving the scientific evaluation of efficacy of treatments in mental 
illness. A study of existing literature on the effectiveness of treatments, 
including psychotherapeutic and pharmacological treatments, has been 
prepared by B. Cronholm of Stockholm and R. J. Daly, Ireland. A 
workshop is being held with the aim of reaching agreement at an inter
national level about the aims of treatments, terminology used, and 
methodology in general. 

The Working Party on "Research in Biomedical Research" organised 
an international symposium last year and proposes a survey in 1981 of 
Research Funding and Policies of the EMRC member organisations. 

Discussions have also been held on Technology Transfer focusing · 
more on transfer between the health care systems of the countries con
cerned, rather than between developed and emerging countries. 

A number of discussions also have been held on Recombinant DNA 
Research. The initial fears and reservations appear to be fading with 
increasing evidence that anticipated hazards have been purely conjectural. 
Exchange of information on Recombinant DNA Regulations has been 
facilitated between the member countries. Legislation levels on this topic 
in different countries vary considerably. 
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GR.A .... l'iT HOLDERS' REPORTS 

CA.'\C:ER 

David PoweU, MD., FRCPI., in collaboration with Alan Balfe, BSc. 

Endocrinology Department, Mater Hospital, Dublin. 

Substance P in Clillical Disorders. 

Studies were ca>-ried out on (1) the molecular nature of immuno
react ive substance P (iSP) in human blood plasma and tissue extracts. 
(2) Plasma levels of iSP during electroconvulsive therapy (ECT). (3) Plasma 
levels of iSP during labour. 

(1) The molecular nature of endogellous iSP 
Bio-Gel P-100 chromatography of plasmas from carcinoid patients 

with elevated iSP levels (900-3,000 pg/ml) showed two large molecular 
weight forms of iSP eluting before synthetic SP undecapeptide. One of 
these moieties was also found in the plasma of a patient with thyrotoxi
cosis. After extraction with acetone O.lM HCl(l00:3) (extraction efficiency 
30-50°{), the plasma iSP eo-eluted ~ith SP undecapeptide. This suggests 
that the high MW forms represent a complex of SP non-covalently 
bound to ca:rriers. Extracts of normal or tumour tissues with high levels 
of SP (80-200 ng/1) using acid-acetone or aqueous buffer, contained 
only "small" iSP. 

(2) PlOSliUllel·els of iSP during ECT 
In collaboration with Prof. M. Webb and Dr. J. Maguire, Sr. Patrick's 

Psychiatric Hospital, plasma levels of SP, prolactin (PRL), growth 
hormone (GH), gonadotropins (LH, FSH) and thyrotropins (TSH) in 
depressed patients were measured before and after ECT. After ECT, 
significant increases above ba:sfu levels were found in PRL, GH, LH 
(P<O.OOI) and FSH (P<0.05). SP and TSH valut.s were unchanged. 
These results are compatible vrith a non-specific stimulation of the 
hypothalamo-pituitary stystem due to the stress of ECT. The normal 
basal SP level, unchanged after ECT, makes the possibility of SP involve
ment in ECT-induced endocrine changes unlikely. 

(3) Plasma le-.els of iSP during labour 
In collaboration ·with Dr. D. McDonald and Dr. J. McK.aigney, 

National Maternity Hospital, iSP levels were measured in 12 paired 
samples of maternal and cord blood during labour. The mean plasma 
iSP in the cord vein was 42.5 pgfml ± 17.2 (SD) compared with 77.3 
pg/ml ± 32.8 (SD) in maternal peripheral blood (0.001<2P<0.005). 
There was no difference in the mean Jevel of iSP in 4 paired samples of 
cord vein and artery. ~o iSP was detected in extracts of 12 placentas, 
but synthetic SP was rapidly inactivated in vitro by a crude placental 
extract, suggesting the presence of a SP degrading enzyme. The role of 
SP in the neonate will require further study. 
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Honor Smyth, MSc., PhD., in collaboration with Richard o·Kennedy 
(supported by C.R.AB.), Antonia Corrigan and Ena Walsh (M.R.C. 
assistants). 

Department of Biochemistry, University College, Dublin. 

Spontaneous release of sialic acidfrom blocked lymphocytes: evidence for 
correlation with clinical state in cancer and anergy. 

Blocking ofT lymphocyte function is a feature of many disease states 
including advanced cancer. It is thought to arise from loose adherence 
of certain serum sialoglycoproteins to the lympbocyte surface. While 
many authors have, therefore, attempted to correlate serum sialic acid 
levels with progress of diseases, we felt that analysis of the lymphocytes 
themselves would be a more direct approach. Lymphocytes from patients 
with impaired T cell function (negative skin tests, low E rosetting) were 
compared with those from normal subjects for {a) the amount of sialic 
acid released spontaneously on incubation in saline, (b) the amount 
released by neuraminidase and (c) the total cellular content of sialic acid. 
Peripheral blood, comprising predominantly T cells, was used and isolation 
of sufficient lymphocytes was greatly facilitated by the availability of 
lymphocyte-rich samples from the IBM separator (Crumlin Hospital). 
Samples from 13 metastatic cancer patients, 5 non-cancer patients (anergy, 
sarcoidosis, toxoplasmosis) and 13 healthy volunteers were tested. 

Spontaneously released sialic acid was elevated (>3 SD above normal 
mean) in 5/9 cancer patients and 3 '3 non-cancer patients tested. Sub
sequent access to clinical information re"·ealed that all the patients whose 
values were abnormal were i.n an advanced stage and not responding to 
treatment. Furthermore, of the 4 cases (mestastatic cancer) which gave 
normal values 3 had responded to treatment and were controlling their 
disease at time of testing. The single false negative here was a rectal 
adenocarcinoma with bone and liver metastases. 

Mean values for neuraminidase-susceptible and total sialic acid were 
abnormally high in blocked patients as a group (n-9), but individual 
values showed no correlation with clinical status. 

Since all patients had depressed E rosening and negative skin tests 
prior to and at time of testing. it appears that spontaneous release of 
lymphocyte sialic acid may be a better indicator of clinical status and 
response to chemotherapy than these T cell function tests. 

A more sensitive assay is needed to overcome the problem of scarcity 
of material before a more comprehensive study can be carried out. 

Micbael Joseph Duffy, BSc., PhD., in collaboration with ~laura o·eonnell. 
Nuclear Medicine Department, St. Vincent's Hospital, Dublin. 

A study on peroxidase activity in breast carcinomas. 

The main objective of th.is study is to establish if peroxidase activity 
is a marker for a functional estradiol receptor (ER) in breast carcinomas. 

Previously we have shown that peroxidase was massive}) induced by 
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estradiol in the immature rat uterus. We have now shown that this effect 
is specific for estradiol as neither testosterone, progesterone, cortisol or 
thyroidectomy had any statistical effect on peroxidase activity. 

Following administration of ethinyl estradiol to patients undergoing 
operation for breast cancer peroxidase activity was found in 78% of 
ER-positive tumors and in only 20% of ER-negative carcinomas. However 
in the unstimulated tumors the correlation between cytoplasmic ER and 
peroxidase activity was not statistically significant. This was not due to 
nuclear ER presence in the absence of cytoplasmic ER or endogenous 
progesterone inhibiting estrogen induction. However the lack of correlation 
may be due in part to endogenous estrogens occupying the cytoplasmic 
ER at least in some tumors. Evidence for this was the finding of a 
significantly higher median concentration of endogenous estrogens in 
ER negative-peroxidase positive tumors than in ER negative-peroxidase 
negative tumors (1.7 versus 0.75 pmoles/G). A further reason for the 
lack of correlation between ER and peroxidase activity may be the varying 
amount of lymphocyte infiltration into tumors. In support of this was a 
trend towards high peroxidase activity in some tumors with high levels 
of lymphocyte infiltration. 

Finally peroxidase activity did not correlate with a variety of 
pathological and biochemical parameters including tumor stage, grade, 
cel!ularity, size, presence or absence of axillary nodes, tumor CEA or 
cytoplasmic levels of either estrogens or progesterone. 

It is concluded that while peroxidase activity may be a useful marker 
for a functional ER in breast carcinomas following cstrogen administration 
its role in the unstimulated tissue requires further investigation. 

Professor G. W. P. Dawson, in collaboration with Dr. G. Mahon. 

Department of Genetics, Trinity College, Dublin. 

The derelopment of the spot test in the mouse. 

The spot test in the mouse is becoming established as a valuable test 
for the likely mutagenic hazard of pharmaceutical and industrial chemicals. 
Pregnant females carrying embryos heterozygous for coat colour genes 
are treated. 

Induced mutations in about six such genes are recognised by spots of 
changed coat colour in these offspring. The test has been more fully 
described in previous reports. 

The following compounds have been tested during the year : manganous 
chloride, chromium trioxide, chrome alum and 9-aminoacridine. The 
results were: 

Manganous chloride. This is a known mutagenic agent in bacteria. Treat
ment was with 150 mgfkg. This dose did not cause death of treated 
females, and litter sizes were normal. There was no significant difference 
between treated and controls (P= 0.66), no significant difference between 
the days after conception when the treatment wa.<> given (P=0.48), and 
residual variation was consistent with binomial sampling (P=0.23). 
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Chromium trioxide. Treatment was with 25 mgsfkg. This dose caused the 
death of 9/ 83 treated females; litter sizes of those which survived were 
normal. There was no significant difference between the treated and 
controls (P=0.52), nor between days of treatment (P=0.39) and residual 
variation was consistent with binomial sampling (P=O. 77). 

Chrome alum. Treatment was with 500 mg/kg. This dose caused the death 
of 7/102 treated females ; litter sizes of those which survived were normal. 
There was a significant difference between treated and controls (P=.0054), 
no difference between days (P=0.88), and residual variation was consistent 
with binomial sampling (P= 0.46). lt appears mutagenic. 

9-Aminoacridine. Treatment was with 100 mg/kg. This dose caused the 
death of 22/103 treated females; litter sizes of those which survived were 
normal. There was no significant difference between treated and controls 
(P= 0.80), nor between days of treatment (P=0.32), and the residual 
variation was consistent with binomial sampling (P=0.59). 

W. A. Boggust, MA., MSc., PhD., in collaboration with S. O'Connell, BA. 
(Science); R. Carroll, MB., BCh., DCP., FRCPI; P. Wilson, MVB., MA., 
MSc., :vlRCVS. 

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

Polyamine levels in cancer cells and tissues. 

Following our demonstration of the critical relationship between 
polyamine (PA) concentration and increased or decreased proliferation of 
He-La cells and our findings of increased P A levels in tumours of mice 
receiving the antimetastatic drug ICRF-159, the direct administration of 
PA to tumour-bearing mice has been investigated. 

Putrescine, spermidine and spermine were found to increase primary 
tumour growth and simultaneously to increase survival by inhibiting 
development of secondary lung metastases. 

WHT/Ht mice received intradermal inoculat!ons of 150,000 viable 
cells of the syngeneic 'G' squamous carcinoma which was excised after 
12 days growth. Test solutions, or CMC-saline in controls, were given 
daily for 12 days by intraperitoneal injection. 

Putrescine was effective over the range of 41-164~-tg/gfday (75-300Jlg 
di HCl), spermidine over the range 50--71~-tg/gfday (88-l25Jlg tri HCl) and 
spermine, which is nephrotoxic, over the range 0.02-0.20Jlg/gfday (0.03-
0.34J.lg tetra HCl). With putrescine 2 · HCl (200llg/g) and spermine 4 · HCl 
(0.3~-tg/g), formation of metastatic lung secondaries was completely 
inhibited with mice alive and well after 200 days or longer. With spermidine 
,·3 HCl (11 5Jlgfg), sm·vival was in the range 167-190 days with some 
animals alive and well after 200 days. The survival period for unprotected 
control mice is 40 days. 

Increased primary tumour growth and survival appeared not to be 
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related directly as over an effective range of PA values, increased survival 
was associated with weight increases from zero to 3-fold. This resembles 
the effect of ICRF-159, a polyamine oxidase inhibitor, reported to 
suppress metastasis formation at concentrations having little effect on 
primary tumour growth. 

The promotion of primary tumour g;-owth by PA and the suppression 
of metastatic growth closely resemble the effects of mild immunological 
stimulation. Contrary to classica! theory, immunosuppressive therapy is 
reported to retard p;:imary tumour growth and pro;note metastasis. Our 
preliminary findings that with WHT /Ht mice also, hydrocortisone sup
presses primary growth and that tbe inhibition is overcome by spermine, 
support the hypothesis that im,;nunological reactions are mediated through 
changes in PA. 

CARDIOVASCULAR DISEASES 

Alan K. Keenan, BSc., PhD., in collaboration with Kathy Callanan, BSc. 

University College, Dublin. 

The role of calcium in presynaptic adrenoceptor activation. 

Studies were made of the interactions between calcium ion antagonists 
and isoprenaline in modulating evoked transmitter release from isolated 
rat atria preloaded with 3H-noradrenaline. 

Compa,.-ison of the reductions in evoked tritium release obtained with 
D600, nifedipine and dantrolene sodium showed a clear dose dependence 
only in the case of D600 (Table 1). The latter agent was also the most 
potent. Tbe action or isoprenaline in offsetting these reductions in overflow 
was greatest against dantrolene, while both nifedipine and D600 anta
gonised this effect at higher concentrations (lOO )lM- Table 2). When 
tissues were bathed in calcium-free solution, evoked release was greatly 
reduced in the absence or presence of isoprenaline (Table 3). 

Tbe dose-dependent inhibition of transmitter release by D600 in rat 
atria is compatible with progressive reduction of transmembrane calpium 
movements; dantrolene is thought to reduce the stimulation-dependent 
release of calcium from intracellular storage sites and the contribution of 
this action to a reduction in transmitter release may be maximal at the 
lower dose. The dose-dependence of nifedipine's action is not estabiished 
by the present experiments and it can be infetTed that this agent is less 
potent than D600 in reducing transmembrane flux. 

While isoprenaline offsets the actions of all antagonists to some extent, 
this effect is most pronounced for dantrolene. It can therefore be inferred 
that isoprenaline mobilises calcium for exocytosis in a manner which is 
least def>endent on dantrolene-sensitive calcium movements. Facilitation 
of transmitter release depends ultimately on extraneuronal calcium, since 
isoprenaline does not increase overflow when calcium is removed from 
the bathing solution. 

The modulation of evoked transmitter release from human anticubital 
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St 
Treatment 

1\t (x105) 

Control 5.47 ± 0.81 

D600 (~tM) 20 9.71 ± 1.53 
100 2.72 ± 0.72 

Dantrolene (~tM) 20 3.42 ± 0.87 
lOO 3.75 ± 0.08 

Nifedipine (11M) 20 3.08 ± 0.22 
lOO 5.33 ± 0.80 

------------- ----- ----------------

s2 
L::. t (x105) S:USt 

4.92 ± 0.86 0.89 ± 0.05 

8.54 ± 2.00 0.06 ± 0.07 
0.24 ± 0.24 0.06 ± 0.06 

3.89 ± 1.46 1.05 ± 0.14 
4.17 ± 1.30 1.04 ± 0.19 

3.01 ± 0.50 0.95 ± 0.1 1 
5.45 ± 0.75 1.03 ± 0.04 

-----------------------------

s3 
L::.t (xlOS) S3/S1 

5.01 ± 0.79 0.93 ± 0.04 

5.57 ± 1.45 *0.53 ± 0.06 
0.24 ± 0.1 5 **0.06 ± 0.04 

2.43 ± 0.07 *0.70 ± 0.09 
2.9 ± 0.8~ *0.75 ± 0.10 

2.34 ± 0.17 *0.77 ± 0.04 
3.60 ± 0.64 *0.67 ± 0.06 

- --------

n 

9 

8 
4 

4 
5 

5 
6 

Table 1. Effects of calcium ion antagonists on evoked transmitter release from isolated rat atria. S1 - S3 indicate stimulation periods; 
t:, t = fractional release per shock, i.e. total dpm released per shock divided by the total cl pm remaining in the tissue at the onset of nerve 

tv stimulation; drugs were added 15 min. before S2 and were present for the remainder of the experiment; • evoked release significantly 
oo depressed with respect to control (p < 0.05) ; **evoked release depressed significantly w/r to depression obtained with 20J,tM D600 (p< O.OOl). 

St 

l 
Sz SJ 

Treatment I I n 
L::. t (xlOS) 1\t (x lOS) S2/St t:, t (xiOS) S3{S, 

---- · 

D600 (ltM)·I Isop 20 7.85 ± 1.71 7.45 ± 1.47 0.99 ± 0.08 6.80 ± 1.1 8 "'0.97 ± 0.11 6 
lOO 14.89 ± 0.39 0.51 ± 0.51 0.09 ± 0.09 0.71 ± 0.41 0.13 ± 0.07 4 

Nifedipine (J.tM) 1 lsop 20 4.28 ± 0.62 4.31 ± 0.84 1.02 ± 0.14 3.88 ± 0.65 *0.90 ± 0.04 4 
100 4.50 ± 0.59 5.87 ± 0.79 1.32 ± 0. 1 I 3.68 ± 0.73 0.82 ± 0. 12 10 

Dantrolene (J.tM) Hsop 20 4.20 ± 0.91 3.75 ± 0.75 0.93 ± 0.08 5.30 ± 1.11 $J.3Q ± 0.10 4 
100 3.32 ± 0.56 3.97 ± 0.83 1.18 ± 0.06 4.27 ± 0.62 q ,37 ± 0.24 4 

Table 2. Effects of isoprenaline (20 mn) on the reductions in evoked release obtained with dilTerent calcium ion antagonists in ra t at ria; 
antagonists were added 15 min. before S2 and were present for the remainder of the experiment; isoprenaline was added 15 min. before 
S3; "'S3/S1 ratio significant ly increased with respect to value in the presence of antagonist alone (p < O.OS). 



t6 

----s. 
I 

s2 s3 
Treatment I I n 

D.t (x lOS) t.t (x f05) S2/S • 1\ t (x l05) S3/S1 
--- --

Control 

I 
3.08 :1: 0.30 

I 
0.1 1 :1: 0.04 0.04 ± 0.01 0.72 ± 0.15 0.26 ± 0.08 4 

Isoprenaline (20 nm) 2. 74 :1: 0.48 0.06 ± 0.4 0.03 ± 0.02 0.72 :1: 0.34 0.23 :1: 0. 13 4 

Table 3. EJJect of isoprenaline on the reduction of evoked release obtained in calcium-free Locke's solution (isolated rat ntria); isoprenaline 
was added 15 min. before S3. 

--
I Stimulation 

Period Treatment 

I St C'onh·ol 

s2 Control 

S3 Isoprenaline 

s4 Control 

Ss l'ropmnolol 

s6 Propranolol 

s1 J>roprunolol j lsoprenaline 

I /\I (xJOS) 
--

1.33 ± 0.34 

1.08 :1: 0.32 

1.59 ± 0.38 

1.18 ± 0.45 

0.93 ± 0.28 

0.74 ± 0.23 

0.62 ± 0.18 

S,/S, 

J .62 ± 0.19• 

1.22 ± 0.33 

0.91 ± 0.23 

0.75 ± 0.23 

0.66 :1: 0.11 

Table 4. Effects of different treatments on the evoked release of tritium from human 
nutecubital veins. The mean ofS, and S2 was taken as St for theealculntion of S1/St ratios; 
'jSignificantly different from J, p < 0.05; 30 nM isoprenaline was added 6 min. before 
stimulation and was present for 9. min; 0.5 ttM QJ'<lPranolol was added 6 min. before 
Ss und was present f<l t' the remainder of the experiment; n= 4. 



veins was also studied. Samples were obtained from patients undergoing 
cardiac catheterisation. Isoprenaline increased the release of tritium from 
spiral strips preincubated with 3H-noradrenaline ; propranolol did not 
alter overflow, but prevented the isoprenaline-induced increase (Table 4). 
The presence of presynaptic B-adrenoceptors has therefore been estab
lished in this tissue. 

Professor Maurice F. Murnaghan, MD., DSc. 

Department of Physiology, University College, Dublin. 

Ventricular fibrillation and free fatty acids. 

In last year's report ]t had been shown that long-chained saturated 
fatty acids (14-20 carbons) potentiated the lowering effect of hypoxia on 
the ventricular arrhythmia threshold (V AT) in the isolated Ringer
perfused rabbit heart (Langendorff pre;Paration) and that linoleic and 
linolenic acid antagonized this effect of the hypoxia. The V AT was 
determined by applying a single square-wave pulse of current to the left 
ventricle during the vulnerable period of late systole, the fatty acid was 
bound to 0.15 mM albumen incorporated in the Ringer-solution and 
hypoxia was produced by gassing it with 5% C02 in air. 

Further studies have sho>vll that 0.2 mM arachidonic also significantly 
(P<O.OOI) antagonized the lowering effect of h:y-poxia on the VAT. In 
addition, the polyunsat::~rated fatty acids, linoleic and linolenic, an
tagonized the potentiating effect of the long-chained saturated acids when 
the proportion of the poly-unsaturated to saturated was 10%; when the 
proportion was increased to 20-25 % the effect of the hypoxia itself was 
also completely antagonized (see table). 

These results suggest that polyunsaturated free fatty acids prevent the 
increased susceptibility to an arrhythmia produced by an increased level 
of long-chained saturated fatty acids. 

In order to account for this increased susceptibility to an arrhythmia 
produced by a long-chained saturated fatty acid, the effect of the latter 
on the action potential duration (APD) was measured because shortening 
of the APD is arrhythmogenic. The APD of the right free ventricular 
wall of the rat was measured from the beginning of the upstroke of the 
action potential to the point of 90 % repolarization (APD90). The influence 
of hypoxia alone or when combined with 0.6 mM sodium palmitate 
bound to 0.15 mM albumen was measured on the APD90 using an 
intracellular microelectrode. In 15 trials on 3 hearts hypoxia alone 
signincantly (P<O.Ol) shortened the APD90 from 50.7 ± 2.3 msec to 
39.7 ± 2.4 msec. Hypoxia plus the palmitate in 10 trials on 2 hearts 
significantly (P < 0.01) shortened it further to 27.9 ± 3.3 msec. These 
results confirm that an increased arrhythmogenicity is produced by a 
combination of hypoxia with a long-chained saturated fatty acid. 
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Antagonism of Saturated by Polyunsaturated· Fatty Acid on V AT Change 
Ratio (VAT Test/ VAT Control) during Hypoxia 

Number V AT Change 
Treatment of Ratio 

Trials Mean±S.E.M. 
0.2 mM Na Oleate +0.2 mM Na Linolenate 8 1.13 ± 0.102 

0.3 mM ,. , +0.1 mM ,. ,. 8 0.96 ± 0.101 

0.18 mM , , +0.02 mM , , 7 0.76 ± 0.05 
0.16 mM Na Palmitate + 0.04 mM Na Linoleate 8 0.94 ± 0.032 
0.18 mM , , +0.02 mM , 16 0.77 ± 0.03 

Superscript numbers indicate significance of difference from hypoxia 
alone P<O.OP, O.OOF. 

Professor K. O'Malley, BSc., MD., PhD., MRCPE., FRCPI., in colla
boration with Dr. K. McGarry, MRCPI. 

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

Physiological response to cardiovascular drugs with particular reference to 
the aged. 

Baroreflex function diminishes with increasing blood pressure and 
with age up to 65 years. In this study we examined blood pressure and 
heart rate response to nitroprusside in elderly hypertensives as a function 
of age. 

Mean arterial pressure was reduced 20% using intravenous nitroprusside 
infusion in 10 elderly hypertensives (older than 65 and diastolic pressures 
over 95 mm Hg), 10 young hypertensives (under 60 and diastolic pressure 
over 95 mm Hg), and in 7 young normotensive subjects (under 60 and 
diastolic pressure under 95 mm Hg) and heart rate responses were 
compared. 

Baseline Mean 
Arterial Pressure, mm Hg 
Increase in Erect Heart 
Rate, Min- 1 

Young Young Elderly 
Normotensive Hypertensive Hypertensive 

98 ± 1.9 
15.2 ± 1.7 
(P< 0.005) 

123 ± 2.2 
12.9 ± 1.8 
(P<0.005) 

127 ± 5.1 
6.6 ± 1.6 

(NS) 

Values are mean ± SEM. P values are for change from baseline. 

There was no significant change in supine heart rate. Erect heart rate 
increased significantly in both the young hypertensives and young 
normotensives but not in the elderly hypertensives. Comparison of the 
increase in heart rate between groups revealed no significant difference 
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between young groups but that for the elderly hypertensives was sig
nificantly less than for the two young groups. 

We conclude that the heart rate component of the baroreflex is impaired, 
and anticipate that the clinical response to antihypertensive drugs is 
altered in elderly hypertensives. 

J. G. Kelly, PhD.; Professor K. O'Malley, MD., FRCPI., in collaboration 
with V alerie M. Doyle, BSc. 

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

Evaluation in the elderly of beta adrenergic receptor number, function and 
responsiveness to drugs. 

There is considerable evidence for an age-related decline in beta 
adrenoceptor mediated response. This is especially evident in man in 
the cardiovascular system. At individual cell level we have demonstrated 
a reduced cyclic AMP response to isoprenaline in lymphocytes from elderly 
people. One possible mechanism for this decline in responsiveness would 
be a decrease in cellular beta adrenoceptor density. 

Lymphocytes were isolated from peripheral venous blood samples 
obtained from 12 young adults and 11 elderly ambulant drug free subjects. 
Beta adrenoceptor. density was estimated by a radio-ligand binding tech
nique using dihydroalprenolol (102 Ci/mmole; Radiochemical Center, 
Amersham) at concentrations ranging from 0.5- 10 nM. Receptor numbers 
and dissociation constants were calculated by Scatchard analysis. 

The mean number (± SEM) of beta adrenoceptors per lymphocyte 
from young and elderly subjects were 1213 ± 169 and 1509 ± 143 
respectively. The respective mean dissociation constants were 3.31 ± 0.44 
nM and 2.71 ± 0.52 nM. There was no significant difference between 
either group for either parameter. 

These results are not ·consistent with the hypothesis that age related 
decreases in beta adrenoceptor mediated responses are the result of a 
decrease in receptor numbers. Further work examining other mechanisms 
is in progress. 

Joseph T. Ennis, MD., FFR. (RCSI), FRCR., in collaboration with 
Lesley Malone, PhD. 

Department of Radiology, Mater Hospital, Dublin. 

Foetal radiation dose from radionuclide venography. 

Radiation dose to the foetus was estimated for pregnant patients 
receiving 5 milliCuries of technetium labelled MAA for venography and 
lung scanning. Kinetic data on the organs involved in the elimination of 
MAA was obtained from non-pregnant patients going for routine scans, 
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by taking serial scans over 48 hours. These were stored in computer and 
cumulated activities were found for each organ by region of interest 
analysis. Skin dose readings were taken on scan patients and, for 
comparison, patients having X-ra) contrast venograms. A total of 32 
patients were studied. 

A pregnant woman phantom was constructed and thermoluminescent 
dosemeters used to measure doses from known cumulated activities 
within maternal organs to model uteri of 3, 6 and 9 months gestation. 
Combining kinetic and absorbed dose data gave the external dose to the 
foetus from isotope in maternal organs and also doses to the maternal 
organs themselves. Doses from contrast venography were found by 
X-raying the same phantom. 

The internal dose from isotope passing the placental barrier was 
examined in 16 pregnant rabbits. Foetal whole body and thyroid activities 
were assayed in over 100 rabbit foetuses. Assuming the human foetus to 
accumulate activity similarly to rabbit foetus, calculations were made to 
ghe internal dose to foetal organs 

Results 
WHOLE BODY DOSE EQUIVALENT (rems). 

Gestation Bilateral isotope venogram Unilateral 
(months) and lung scan contrast veno!!Tam 

0-3 0.0'70 0.360 -
3-6 0.075 0.250 
6-9 0.100 0.290 

Mother 0.230 0.330 

~AXIMlJM RECORDED DOSE (rads). 
Isotope venogram Contrast venogram 

Excluding thyroid Thyroid 
0-3 0.100 0.020 } 
3-6 0.130 0.050 1.000 
6-9 0.110 0.300 

Conclusion 
Accurate diagnosis of deep vein thrombosis and pulmonary embolism 

can be obtained with lower radiation dose by radio-nuclide scanning 
than by contrast venography giving information on one leg only. Further 
reduction in risk without loss of information could be achieved by using 
lower injected dose and blocking the foetal thyroid. 

T1mothy B. Counihan, :\ID~ FRCPI .. FRCP; Michael P . Ryan, BSc., PhD., 
in collaboration ·with Loretta Thomton, BSc. 

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

Magnesium therapy in congestil·e hearc failure and in other oedematous 
patiems. 

Our studies on lymphocyte magnesium and potassium levels in con
gestive heart failure (CHF) patients have been expanded and results 
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have also been obtained for alcoholic cirrhotics and chronic renal failure 
patients. Data has also been obtained on the absorption of magnesium 
salts in normal subjects. A study was carried out in normal volunteer 
subjects to assess which salt of magnesium would be most suitable for 
or<'l administration. The studies consisted of 2 day control periods 
followed by 14 day experimental periods during which either magnesium 
gluconate, magnesium aspartate hydrochloride or magnesium hydroxide 
was administered in doses of 160 mg (--.. 6 m moles) per day. Normal 
dietary intake was calculated to be approximately 300 mg daily. Urinary 
magnesium excretion was significantly increased (p<O.Ol) after magnesium 
gluconate administration, the mean increase being approximately 2 
m moles/24h. Lymphocyte Mg was also increased after magnesium 
gluconate administration (p<0.05). No changes in either urinary, plasma 
or lymphocyte Mg were detected after magnesium aspartate hydro
chloride administration. Magnesium hydroxide resulted in only a slight 
increase (p<Q.05) in urinary Mg. On the basis of the chemical data and 
the high level of acceptability, it would appear that magnesium glueonate 
is a suitable salt for oral supplementation of Mg. 
We have previously reported that 
(1) congestive heart failure patients had reduced lymphocyte Mg and K 

and 
(2) acute (3 day) amiloride administration reduced urinary K and Mg, 

increased plasma K and Mg and increased lymphocyte K and Mg. 
Sixteen CHF patients on long-term (6 months - 3 years) treatment with 
amiloride were found to have lymphocyte Mg and K contents which 
were not significantly different from control subjects. This is in contrast 
to results from CHF patients not being treated with amiloride. Thus, 
long-term amiloride treatment appeared to be successful at preventing 
depletion of lympbocyte K and Mg in CHF. However, plasma Mg 
appeared to be reduced in patients on long-term amitoride. This may be 
related to continued elevation of aldosterone secretion but further studies 
are required to elucidate these interrelationships. 

Fifteen alcoholic patients with cirrhosis were found to have reduced 
mean values for plasma K (p<0.025) and Mg (p<O.Ol) and also for 
lymphocyte K (p<O.OOl) and Mg (p<0.025) compared to control 
subjects. Significantly reduced lymphocyte K (p<O.OOl) and Mg 
(p<0.025) was detected in 4 chronic renal failure patients. 

GASTROENTEROLOGY 

C. F. McCartby, MD., FRCPI., FRCP., in collaboration with P. Mooney, 
PhD. and B. KeUy, BSc. 

Department of Medicine, Regional Hospital, Galway. 

Bile-induced Gastritis. 

Previous investigation in this laboratory has shown that bile salts alter 
the sensitivity and human gastric mucosal A TPase to K +-activation. A 
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variety of ATPase activities have been found in human gastric mucosal 
homogenates. 
The objectives of this study include: 
(1) separation, purification and characterization of these ATPases. 
(2) determination of the localization of Na + + K + -ATPase. 

METHODS AND RESULTS 
1. Separation, purification and characterization 

Biopsies from the same area of the body of the stomach were taken 
during routine endoscopy. Only biopsies which were found to be normal 
on histological examination were used. Four biopsies were homogenised 
in 100 mM Tris-HCl pH 7.5 and the homogenate was assayed for ATPase 
activity. One ml of the homogenate was applied to a column of Sephadex 
G200 superfine at 0-4°C. Fractions were collected automatically and 
assayed for ATPase activity. 

Figure I represents a trend of elution pattern and A TPascs which 
was similar in 1 8 different experiments. · 

ANa+ stimulated ATPase which is insensitive to inhibition by ouabain 
could be detected in the eluate fractions whereas it was not present in 
the homogenate. This implied the removal by Gel Filtration of an 
inhibitor of the Na +-ATPase. 

Table 1 shows the activities in international units MI- 1 and specific 
activities in units per mg protein and the various ATPases before and 
after Gel Filtration. 

TABLE 1 

ACTIVITY PROPERTIES OF ATPases BEFORE AND AFTER 
GEL FILTRATION 

Type of Activity Specific 
ATPase Units ml- 1 Activity 

Before Homogenate Basal 0.349 0.08 
After Fraction 

24 mls (Vo) Basal (I) 0.049 0.5 
42mls Basal (2) 0.026 0.91 
42 mls Na-'- 0.006 0.22 
44 mls Na++K+ 0.010 0.15 

Recently it has been shown that a Ca2+-ATPase (which is not present 
in the homogenate) can be detected in the eluate thus suggesting that an 
inhibitor of this enzyme is removed by molecular sieving. 

A qualitative lipid analysis of the partially purifi.ed ATPases using 
Thin Layer Chromatography has detected the presence of phospholipid, 
triglyceride, cholesterol, cholesterol-esters and stearic acid. 

2. Localization of Na+ +K+-ATPase 
The histochemical method of Mayahara et a1 (I) which includes an 

inhibitor of non-specific alkaline phosphatases is currently being used. 
Results to date suggest a diffuse localization of Na + + K +-A TPase. 
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Conclusions 
(1) Five types of ATPases have been identified and partially purified. 
(2) These enzymes appear to be membrane-bound. 
(3) The removal of an inhibitor of Na +-A TPase and Ca2 + -ATPase by 

Gel Filtration has been suggested. 

Reference-
(!) H. Mayahara, K. Fujimoto, T. Anda and K. Ogawa. Histochemistry 

67, (1980). A new one step method for the cytochemical localization 
of ouabain-sensitive, potassium-dependent p-Nitrophenylphophatase 
activity. 
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D. R. Headon, BSc., PhD., in collaboration with Anne Walsh, BSc. and 
Anne McMahon, BSc. 

University College, Galway. 

Mucosal membranes of gastric and intestinal origin and their susceptibility 
to the chaotrophic action of bile salts. 

Analysis of the plasma membrane fractions of mucosal preparations 
of the small intestine and of the stomach indicate variations in the 
quantities of lipid and protein present. The cholesterol to protein ratio 
is high in these plasma membrane preparations and appears to be con
centrated in the outer leaflet of the phospholipid bilayer. 

Incubation of preparations of the gastric mucosa and of mucosal 
preparations from the small intestine in varying concentrations of bile 
salts (cholate :deoxycholate, 1:1 wfw) results in a concentration dependent 
release of cholesterol and protein. This release is, at lower concentrations 
of bile salts, also time dependent. The research has established that 
cholesterol release can be used as an indicator of membrane damage 
because of its early release from the outer leaflet of the bilayer. This 
occurs prior to rupturing of the membrane and the release of the cellular 
contents. Results have indicated a varying susceptibility between gastric 
and intestinal preparations to the detergent action of bile salts. This 
variation in susceptibility appears to be related to the onset and develop
ment of bile reflux gastritis. 

S. M. LaveDe, ~. and B. Morpby, FRCS. 

Departments of Surgery and Experimental Medicine, University College, 
Galway. 

Clinical profile of acute abdomen on objective data. 

The purpose is to collect, prospectively, accurate and complete clinical 
data on cases of acute abdominal pain by means of a proforma in order 
to permit more accurate or more rapid diagnosis of cases on clinical 
evidence. The cases were worked up by members of the surgical team and 
reviewed with a senior member week by week. 

As the data-base on acute appendicitis and non-specific abdominal 
pain was already sufficient, effort was directed mainly to other causes. 

A further 103 cases were added bringing the numbers to over 50 cases 
for appendicitis, non-specific pain, cholecystitis and urinary infection. 
A large number of other diseases provide a few cases each. 

In order to obtain a data-base of adequate size within a reasonable 
time it may be necessary to use data gathered retrospectively. A computer 
program was written to estimate the probability of the various diagnoses 
by Bayesian calculation. 
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J. F. Greally, MD., MSc., in collaboration with Cliona O'Farrelly, 
BA. (MOD). 

Trinity College, Dublin. 

The role of the major histocompatibility complex in:-coeliac disease. 

The objectives of the research were to examine how HLA antigens 
were involved in the maturation defect which occurs in the small intestinal 
mucosa as well as in the submucosal lymphoid cells in coeliac disease. 
The project first required that the appropriate constituent of wheat be 
identified which sensitizes the immune system in this condition. Eight 
different preparations of gliadin were produced including alpha, beta 
and gamma forms as well as a peptic digest. These were used in the 
leucocyte migration inhibition factor (LMIF) assay in an attempt to 
distinguish patients from normal individuals. Only two preparations 
were found which clearly distinguished these two groups. Two other 
preparations showed slightly more reactivity in the patients. 

A more sensitive two-stage LMIF assay was developed in order to 
~ompare the two groups. By this method 100% of untreated and 95 % of 
treated coeliac patients reacted to alpha gliadin as compared with 15% 
of controls. 

Figures I and II show that patients with coeliac disease who were on 
a normal diet at the time of study gave clear evidence of lymphocyte 
sensitization in the indirect test whereas this group gave ambiguous 
results when the direct assay was used. 

It would appear therefore that the indirect LMIF is a useful test for 
screening for coeliac disease as patients with other gastro-intestinal 
disease did not show this effect. 

In addition to the above work an assay for identification of alpha
gliadin induction of lymphocyte suppression has been developed and is 
currently being tested. Work directly related to the HLA system has yet 
to be carried out in the context of these assays. 
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Gerald H. Tomkin, )1!)., FRCPI, FACP., in collaboration with Louise 
Scott, BSc. (Hons). 

Biochemistry Department, Trinity College, Dublin. 

Cholesterol metabolism in diabetes mellitus. 

Aims: 
The aim of this project is to study the effect of diabetes mellitus on 

cholesterol metabolism and in particular to elucidate any changes in the 
activities of the rate-limiting enzymes which may occur under different 
states of diabetic control. 

Methods: 
An experimental model for diabetes using alloxan-treated rats has been 

set up to allow careful monitoring of the diabetic state. Radiochemical 
assays for HMG CoA reductase and Acyl CoA : Cholesterol Acyl 
Transferase (ACAT) have been established and work is in progress on 
an assay for cholesterol ?a-hydroxylase. Fecal bile acid excretion is 
measured using Gas Liquid Chromatography. 

Results and Discussion : 
Enzyme assays were carried out on microsomal preparations from 

normal, well-controlled and poorly-controlled diabetic rats. Animals 
were well-controlled on 3-+ 5 units of soluble insulin per day. The 
activity of HMG CoA reductase was found to be markedly decreased in 
the poorly-controlled group (p<O.OOI). ACAT activity was significantly 
lower in the poorly-controlled group in comparison with the normal 
rats (p<0.05). Thus it can be seen that the better the degree of diabetic 
control maintained, the smaller the deviation from normal values is found. 

An increase in the size of the cholesterol pool is known to occur in 
diabetes. As this is apparently not a result of increased synthesis then it 
may be due to decreased fecal steroid excretion or decreased bile acid 
synthesis. Bile acid excretion of our diabetic rats is being monitored and 
conversion of cholesterol to bile acids will be estimated using the 
?a-hydroxylase assay. 

Biguanides have already been shown by this group to bave effects 
on cholesterol metabolism in human subjects. Therefore, the effect of 
metformin on the cholesterol enzymes was investigated. Rats were given 
acute doses of 250-+ 500 mg/Kg for 2 hours or chronic doses of 150-+ 500 
mgfKg for 14 days. No change in the activity of HMG CoA reductase 
or ACAT was found in either case. However, as normal rats are believed 
to be relatively insensitive to metformin we intend to continue our studies 
using diabetic rats as these are known to be more sensitive to biguanides. 

It is known that the onset of neuropathic complications in diabetes 
results in further abnormalities of bjle acid metabolism and in certain 
respects the onset of autonomic nephopathy resembles the situation which 
arises after vagotomy. Thus, we have measured the cholesterol enzymes 
in vagotomised and sham-operated rats. Histological examinations were 
performed to ensure that the vagus was cut. The results obtained are as 
yet inconclusive but we hope to find more significant information when 
greater numbers of animals have been studied. 
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T. P. J. Hennessy, MCh., FRCS., FRCS!., in collaboration with G. Keye, 
FRCSI. 

Department of Experimental Surgery, Trinity College, Dublin. 

Retrograde pacing of intact canine intestine. 

We have previo.usly shown that retrograde pacing of the intact canine 
intestine after transection and reanastomosis can delay the passage of 
ingested Barium in the upper intestine and delay the passage of a marker 
substance, Cl4-PEG, in the distal intestine (Fry et al; 1980). The method
ology employed involved the use of a single marker and the results, 
therefore, required to be confirmed using a second marker during steady 
state transit of the first marker. The achievement of steady state transit 
has been difficult using the present canine model. A further difficulty has 
been the inadequacy of mercury in rubber strain gauges to record 
muscular contraction during pacing and a number of experiments have 
been carried out to find a more durable strain gauge for long term 
recording. Future experiments will use a shorter length of intact intestine 
for pacing and a new type of strain gauge for long term recording. A 
trial of trimebutine has failed to show any enhancement of the response 
to electrical pacing. 

G. Neale, MB., BSc., FRCP., FRCPI., in collaboration with G. Bourke, 
BSc. (Research Assistant). 

Department of Clinical Medicine, Trinity College, Dublin. 

Faecal enzymes in health and disease. 

In previous work it was demonstrated that more than 90% of glycosidase 
activity in faeces is bacterial in origin. In man this enzyme activity is 
diluted to less than 40% of control values by the ingestion of 25 g bran 
per day. One of the enzymes studied(~ glucuronidase) plays an important 
role in the entero-hepatic circulation of both endogenous substances and 
drugs excreted by the liver as glucuronides. 

Objective of present study 
An experimental model has been devised to assess the effect of a high 

fibre diet on the metabolism of synthetic oestrogens which are largely 
conjugated with glucuronide before excretion via the biliary tree. Reduc
tion of the entero-hepatic circulation of low oestrogen contraceptive 
agents might seriously impair therapeutic efficiency. 

Design 
Groups of rats were acclimatised to the taking of artificial diets and 

the effect on ~ glucuronidase activity in the caecum was assessed at 7- 8 
weeks. Values for ~ glucuronidase for animals fed a fibre-free diet were 
less than 1/3rd those on a high iibre diet (Table). 
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Tbe metabolism of 14C-oestradiol was assessed. 14C-oestradiol
glucuronide was prepared from bile obtained from stock animals fed 
the parent compound and its purity was checked by thin layer chromato
graphy. Measured amounts of this material were given intraduodcnally 
to rats taking a fibre-free diet and rats taking a high fibre diet. Recirculated 
14C-oestradiol was collected from bile fistulae over 8 hours. Recovery 
of radioactivity was variable with a mean of 47% in rats on fibre-free 
diet and 69% in rats on high fibre diet. lV1ore than 95 % of recovered 
radioactivity was bound to glucuronide. This result is surprising and may 
accord with recent reports of high levels of plasma £2 in both men and 
women on vegetarian diets. This is being expiored further. 

Tahle Diet 

Caecal Contents 20% Bran 

Protein 39.2 ± 6.5 mgfg 

13 glucuronidase 816 ± 470 iulg 

Zero Fibre 

42.5 ± 5.1 mgj g 
p=N.S. 

2563 ± 1282 iu/g 
p 0.001 

Diet: Casein 20%, Sunflower Oil 10%, Minerals 4%, Vitamin 0.5%, 
Bran 20% or 0%, Sucrose 45.5% or 65.5%. 

Conclusion 
Intra-colonic bacterial enzyme activity is significantly affected in both 

men and experimental animals by the feeding of a high fibre diet. This 
may be an important control mechanism of the enterohepatic circulation. 

Kevin F. McGeeney, in collaboration with Oare M. O'Connor, BSc., PhD. 

Department of Medicine and Therapeutics, University College, Dublin. 

An investigation of the chemical and kinetic properties of proteinaceous 
a-amylase inhibitors. 

The presence, in wheat, of proteins capable of inhibiting a-amylase 
was first noted in 1946. Since then, the effect of these inhibitors on human 
pancreatic a-amylase has received little attention, even though it is the 
major starch-degradjng digestive enzyme in man. In this study, the 
interaction of four wheat inhibitors with human salivary and pancreatic 
a-amylases was investigated. To further characterize the inhibitors and 
to provide a simple and sensitive method for detecting wheat amylase 
inhibitors in foods, the immunological properties of the four isolated 
inhibitors were also examined. 

Our previous studies had indicated tbat the isolated inhibitors (desig
nated 11> 12, 13 and IJ displayed a non-competitive mechanism of in
hibition towards both human amylases. Three of the inhibitors were 
found to inhibit salivary amylase to a greater extent than pancreatic 
amylase, whereas the fourth inhibitor, (14), was equally potent against 
both iso-enzymcs. Further kinetic investigation demonstrated the for-
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mation of 1 :1 complexes between the inhibitors and salivary amylase. 
The stoichiometry of these EI complexes was confirmed by chromato
graphic studies. Kinetic and chromatographic experiments also demon
strated the formation of a 1:1 complex between inhibitor 14 and pancreatic 
amylase. Similar experiments did not clearly demonstrate the stoichiometry 
of complex formation between the pancreatic isoenzyme and inhibitors 
I1, 12 and 13 since these EL complexes, isolated by gel filtration, displayed 
significant enzyme activity. 

Antibodies to all four inhibitors were raised in rabbits. Inhibitors I 1 and 
12 were found to be immunologically identical, 13 also had antigenic 
determinants in common with I1 and 12• Inhibitor 14 was immuno1ogically 
distinct from the other three inhibitors. Whole wheat, wheat flour, bread 
and wheat-based biscuits were found to contain proteins which were 
immunologically similar to the four isolated inhibitors. Active inhibitor 
was also present in these foods. Germinated wheat did not contain any 
of the four inhibitors or any proteins with similar immunological 
properties. This indicated that the inhibitors are degraded during ger
mination but are not affected by cooking or other processing procedures. 

Frank M. Hallinan, BSc., PhD., in collaboration with M. Eagleton, BSc. 

Research Centre, Our Lady's Hospita~ for Sick Children, Dublin. 

Characterisation of the salivary proteins of normal individuals, cystic 
fibrosis patients and their parents by electrophoretic and immunoelectro
phoretic techniques. 

The primary objective of this project is to determine what differences 
there are in the protein constituents of saliva from normal individuals 
and homozygote and heterozygote carriers of the CF gene. 

We have collected parotid saliva samples from control, heterozygote 
and homozygote CF gene carriers. We have used preparative isoelectric 
focusing to isolate a number of salivary proteins from control saliva. 
We are presently using this material to prepare anti-human salivary 
protein antisera in rabbits to be used in the immunoelectrophoretic 
characterisation of these proteins. We have begun the electrophoretic 
characterisation of control parotid saliva proteins but have not yet 
examined the CF samples. 

HAEMATOLOGY 

Michael N. McKillen, MA., PhD. and Shaun R. McCann, MB., BCh., 
MRCP I. 

Departments of Biochemistry and Haematology, Trinity College, Dublin. 

Nature of erythrocyte defect in human hereditary spherocytosis. 

The goal of this project continues to be the elucidation of the nature 
of the membrane defect in the erythrocyte in human hereditary sphero-
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cytosis (HS). Although the available evidence points to the involvement 
of a defective membrane peptide(s) component in HS, as yet no con
vincing report on the detection and isolation of this peptide has been made. 

Attention has now been directed at the spxtrin and actin components 
o: the erythrocyte cytoske!eton. Since the cytoskeleton controls the 
shape of the red cell it seems logical to seek evidence for an altered 
cytoskeletal component in the HS red cell. 

Spectrin and actin, as extrinsic p::ptides of the erythrocyte membrane, 
were extracted from normal and HS erythrocytes by low ionic strength 
buffer treatment in the presence o!' EDT A using published procedures. 
Spectrin and actin were isolated by column chromatography using 
Sepharose 4B by elution '"'itb a lo\\ ionic strength buffer system. Spectr~n 
is made up of the two similar. bu~ non-identical, subunits of very high 
relative molecular mass (a and ~ subuoits: 240,000 and 220,000 Mr 
respectively). Under physiological conditions the subunits associate to 
form a heterotetramer (a2~2) . A heterodimer species (a~) can also exist 
under suitable conditions. The hetero-tetramer and -dimer species can 
be separated from each other by Sepharose 4B column chromatography 
in the presence of buffer systems of physiological ionic strength at 4:C. 

Evidence was sought for a change in the association equilibrium 
ben,een the hetero-dimer and -tetramer species and higher Mr forms of 
spectrin isolated from HS patients. 

Spectrin derived from normal controls at 4"C and subsequently 
chromatographed on Sepharose 48 columns using high ionic strength 
buffers yielded tetramers (52%) and dimers (40%) and larger aggre
gates (5%). 

Spectrin derived from normal control red cells that had been subjected 
to 48 h incubation at r o in the absence of glucose showed a marked 
tendency to aggregate in comparison to sp....-ctrin derived from a corres
ponding control incubated in the rresence of glucose. 

Spectrin could not be so readily extracted from HS red cells and its 
chromatographic behaviour on Sepharosc 4B columns more closely 
corresponded to the pattern obtained with spectrin derived from normal 
red cells incubated at 37° in the absence of glucose. 

The significance of this laner finding must be further explored before 
it can be concluded that the molecular lesion in HS involves a defective 
spectrin. 

Professor John M. Scott, BSc., PhD., in collaboration with Dr. John 
Dinn and Professor D. G. Weir. 

Department of Biochem;stry, Trinity College, Dublin. 

The intracellular synthesis. turnol·er and catabolism of folate polyglutamates. 

It has been apparent for some time that the intracellular metabolism 
of the two vitamins, folic acid and vitamin B12, are inextricably linked. 
This presents clinically with the appearance of an identical form of 
anaemia as a result of deficiency of either vitamin. In the past and during 
the early stages of this project '"e produced studies to elucidate the 
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mechanism by which vitamin B12 deficiency produces a 'pseudo folate 
deficiency' within the cell. We have shown that vitamin B12 deficiency, 
by preventing the action of methionine synthetase, interferes with normal 
folate metabolism. This leads to the same lack of DNA synthesis with 
consequent megaloblastic anaemia which occurs in true folate deficiency. 

Patients with vitamin B12 deficiency frequently develop another clinical 
problem termed Sub Acute Combined Degeneration (SACD) of the 
spinal cord. If not treated by the administration of vitamin B12 this 
condition leads to irreversible demyelination of ihe spinal cord and 
consequent paralysis. Because SACD often appears with no concomitant 
megaloblastic anaemia and since even severe folate deficiency does not 
appear to give rise to this condition, it has been widely believed that 
SACD was caused by a different mechanism unrelated to folate meta
bolism. Indeed, a body of experimental evidence was produced to demon
strate that inactivation of methylmalonyl CoA mutase during vitamin B12 
deficiency was the cause of SACD. 

A major problem in this area has been the difficulty of inducing 
deficiency of this vitamin in the laboratory. We began to use the anaesthetic 
gas nitrous oxide to produce effects in exper1mental animals following a 
chance observation by another group that patients who had been exposed 
to this gas developed an anaemia identical to that found in vitamin B12 
deficiency. We have found that treatment of experimental animals with 
nitrous oxide inactivates methionine synthetase within the cells but does 
not inhibit the other vitamin B12 dependent enzyme - methylmalonyl 
CoA mutase. Of greater interest was our discovery that monkeys 
developed SACD during nitrous oxide exposure. This clearly demon
strated that SACD resulted from inactivity of the same enzyme that 
produced the haematological effects, namely methionine synthetase. 
However, in view of the widely different clinical pictures presented in the 
two conditions, it seemed to us that absence of this enzyme produced a 
different problem in nerve cells to the inhibition of DNA biosynthesis 
which affects the marrow. Since this enzyme produces methionine as well 
as regulating folate cofactors we speculated that absence of methionine 
produced demyelination of the spinal cord. We have recently demonstrated 
that this hypothesis is correct by showing that supplementation with large 
amounts of oral methionine can prevent the development of SACD in 
monkeys exposed to nitrous oxide. 

MENTAL HEALTH 

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

Department of Pharmacology, University College, Galway. 

Endocrine influences on neurotransmitter receptor characteristics in limbic 
system of rat brain. 

The adrenergic reccptors of the hippocampus were characterised by 
use of specific ligaods for alpha-adrenergic binding sites. The total density 
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of alpha-rcceptors as indicated b) the saturable, sp~ific binding of 
dibydroergocryptine (DHE) range~ •rom 200-300 picomol per gram 
protein. The total population of re:eptors was comprised of at least two 
sub-types, designated alpba-1 and alpba-2, respectively. Using specific 
ligands for each sub-type, the response of the receptors to changes in 
the ambient concentration of the natural agonist, noradrenaline. \\as 
studied. Rats were administered a blocker of noradrenaline synthesis. 
and the profile of adrenergic recep or density in hippocampus of brain 
measured. The total density of a1pba-receptors was increased when 
noradrenaline levels were diminished in response to drug treatment, an 
effect similar to the supersensitivit) known to occur in beta-adrenergic 
receptors of cortex under similar conditions of agonist depletion. While 
in the untreated animals the total density of alpha-receptors corresponded 
well with the arithmetical sum of the receptors of the alpha-1 and the 
alpha-2 subtypes, as indicated by specific ligands for these receptors, it 
\~as not clear which of the sub-type" may account for the increased total 
accompanying agoniSI depletion. I. is of considerable theoretical and 
practical interest to answer this q.Je:)tion, since the alpha-2 subtype is 
responsible for regulation of noradrenergic nerve activity by means of 
presynaptic feedback inhibition, and thereby plays a central role in 
noradrenergic mechanisms. 

There is knov;n to be a degre~ of interdependence in regulation of the 
density of rcceptors in hippocampus for adrenergic and serotoninergic 
neurotransmission mechanisms. The density of serotonin (5-HT) receptors 
has been measured in freshly-dissected hippocampus and also in slices 
kept in vitro for periods up to 2 hours incubation. It has been found 
possible to preserve the serotonin b;nding at values near to those in fresh 
tissue, and using this technique e\ :dence has been obtained for agonist
induced desensitization of these central receptors. 

Mary Catherine Joyce, :\IRC Psych. 

Cluain Mhuire Family Centre, Dublin. 

Director: K. Sinanan, MRC Psych. 

H.L.A. and Schizophrenia for an Irish population. 

The objective is to establish if there is a correlation between schizo· 
pbrenia. in an Irish population, and H.L.A. Typing and to eYaluate the 
relationship. if positive, to progno"is. response to treatment. pattern of 
illness, family history and other parameters. 

The H.L.A. antigens are considered to resemble receptors for various 
ligands and thus interfere with the interaction between ligands and their 
receptors at the cell surface. There is an association too between H.L.A. 
antigens and Immune Response Genes and particular Compliment 
factors. Should an assodation exist between schizophrenia and H.L.A. 
antigens it encompasses a number of possibilities regarding the aetiology 
of the illness (biochemical viral and immunological). 
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One hundred schizophrenics, male and female, approximately 50% of 
whom are chronic, (diagnosed using the internationally accepted criteria 
of Feighner) will be assessed by two psychiatrists. 

Information concerning the .illness onset, pattern, response to pheno
thiazines, 'diagnostic category' along with family history of schizophrenia 
and other psychiatric illness will be documented. 

Blood for the H.L.A. Typing will be processed by the Blood Transfusion 
Service Board using Teraskis and McClellands lymphocytotoxicity 
method. All antigens oa the A locus, on the B locus and antigens on the 
C locus will be tested. 

Analysis of the results will be carried out on the completion of the 
project using the computer at St. John of God's Computer Centre in 
Granada, Stillorgan. 

A statistician will evaluate the results against 100 control profiles 
supplied by the Blood Bank using a Chi square test. The association, if 
any, between the parameters documented and the histocompatibility 
antigen frequency will be examined using regression analytic techniques. 

Number of Experimellts: 
The project commenced in mid November and to date the number of 

evaluations is 15. rne project is expected to be complete by June, 1981. 
The small sample size precludes definitive conclusions at this stage. 

Ronald J. Draper, BA., MD., MRCPsych., DPM., in collaboration with 
Angela Manning, MA., Research Psychologist. 

St. Patrick's Hospital, Dublin. 

Director: Professor P. J. Meehan, FRCP I., DPM. 

Development and standardisation of continuous performance tests ( CPT) 
for detection and monitoring of covert alcohol brain damage. 

Preliminary analysis indicates that responses to a variety of visual 
signals do not usefully discriminate brain impaired and normal subjects. 
A range of commercially available apparatus has been tested including 
Pursuit Rotor Tasks (PRT) and the more refined Choice Reaction Time 
(CRT) and Critical Flicker Fusion (CFF). No available apparatus will 
test "concept formation" and "abstract attitude", which both the study 
and the literature indicate to be those impaired by alcohol. A sophisticated 
cognitive function test is therefore being developed which will test critical 
areas of concept formation maintenance and shifting of perceptual set. 

The necessary review of the literature relating to psychometric tests 
has been completed and a test battery developed. As soon as the required 
materials can be obtained this battery will be validated in a prospective 
study. 

The validity of the concepts of "visual memory" and current views on 
cerebral lateralisation of function have been further explored, together 
with preliminary assessment of the relevance of hemisphericity and field 
dependence. 
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A Data Bank has been established to collate case history and alcohol 
consumption data obtained by Dr. Daly, psychometric and performance 
data obtained by Miss Manning, and the results of extensive biochemical 
screening of patients admitted to St. Patrick's H ospital with a diagnosis 
of alcoholism. Detailed analysis of this data mass is about to commence. 

Patrick A. Sollivan, l\IB., MRCP., in collaboration with Prof. G. Curzon, 
Dr . X Callaghan and Dr. D. 2\iornaghan. 

St. Finbarr's Hospital, Cork; Institute of Neurology, London. 

Director: Dr. N. Cal!aghan, MD., FRCPI. 

Effect of dialysis on plasma and C.S.F. tryptophan and C.S.F. 5-
Hydroxyindoleacetic acid in advanced renal disease and the dialysis 
dementia syndrome. 

Previously it was found that patients with uraemic encephalopathy 
had low total tryptophan (bound plus free) but high free tryptophan 
concentrations in the plasma and high C.S.F. tryptophan concentrations. 
The 5-hydroxytryptamine (5HT) metabolite 5-hydroxyindoleacetic acid 
(5HIAA) was also raised in the C.S.F. The present paper describes a 
study of the effect of dialysis treatment on the above substances in chronic 
uraemics with and without dialysis dementia. After an episode of dialysis 
the patients without dialysis dementia showed significantly increased 
plasma total tryptophan and decreased free tryptophan. These changes 
were associated with a significant degree of plasma free fatty acid. The 
patients with dialysis dementia did not show significant tryptophan 
changes and plasma free fatty acid rose significantly. C.S.F. concentrations 
of 5-hydroxyindoleacetic acid fell moderately but significantly in both 
groups of patients on dialysis towards control values. This finding is 
consistent with a degree of brain SHT synthesis on dialysis, though 
increased egress of 5HIAA from C.S.F. is not excluded. 

The suggestion that the psychiatric consequences of dialysis might be 
explained by brain tryptophan deficiency seems unlikely as evidence 
indicates that brain tryptophan concentrat ions parallel not plasma total 
but plasma free tryptophan concentration and this did not differ signfi
cantly from control values in either group of dialysed subjects. Similarly, 
C.S.F. tryptophan values were normal. 

METABOLISM AND ENDOCRINOLOGY 

Roger Am>t-yl, PhD. 

Department of Physiology, Trinity CoUege, Dublin. 

Long-term plasticity and potentiation in the hippocampus. 

The study is concerned with the elucidation of the mechanism of long
term potentiation of synaptic transmission in the mammalian brain. 
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Long-term potentiatiqn is the enhancement of synaptic transmission by 
high frequency pre-synaptic stimulation. Such enhancement of synaptic 
transmission has been shown to last for several hours in the rat hippo
campus. Experiments are being carried out on the 'in vitro' slice prepara
tion of the rat hippocampus, using standard neuro-physiological 
techniques. Synaptic transmission is being studied between Schaffer 
collaterals and pyramidal cells in the CAI area, and also between 
perforant path fibres and granule cells in the dentate fascia. Initial 
experiments have been concerned with elucidating whether the long term 
potentiation is due to enhancement of the pre-synaptic action potentiais 
during and after high frequency stimulation. An increase in amplitude 
of pre-synaptic action potentials has been found during such stimulation, 
but the increase returned to normal immediately after stimulation, and 
therefore would not be a mechanism of long-term potentiation. Work is 
presently being undertaken to investigate the role of calcium in the 
process of long-term potentiation. 

Terence G. Brien, MSc.~ PhD., in collaboration with Deirdre Meany, BSc. 

Department of Pathology, University College, Dublin. 

Measurement offree testosterone in serum. 

Total Testosterone Concentration: 
A double-antibody radioimmunoassay for testosterone was established 

using Jl25-labelled testosterone as tracer. The assav was sensitive and 
reproducible. The minimum detectable level of testosterone was 10 pg. 
Within-batch C. V. was 7.1% and between batch C. V. was 12.2 %. Overall 
recovery was 86.6 %. Cross reactivi ty with dihydrotestosterone was 
15%. 

Testosterone Resin Uptake Ratio (Te RUR): 
A resin uptake technique was developed to measure the degree of 

saturation of binding sites for testosterone on testosterone binding 
globulin (Te BG) in serum. Results were expressed as a ratio to a pooled 
normal control serum. Sera with a high degree of saturation of binding 
sites had raised TeRUR values e.g. in hypothyroidism, hirsutism and 
hypoproteinaemia. 

Free Testosterone Index (FTei) : 
The FTel was calculated as follows: FTeT= Total testosterone x 

TeRUR. FTei correlated well with the absolute level of free testosterone 
as measured by equilibrium dialysis (r= 0.97, N=47) suggesting that the 
FTei gives a good indication of the actual free testosterone in serum, 
and thus should prove to be a clinically useful parameter of androgenic 
status. The FTei was measured in various clinical conditions. The results 
are given in the following table. 
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Subjects N 
(T) 

ng/ml TeRUR FTei 
Normal 
males 24 7.14 ± 2.4 1.00 ± 0.10 7.15 ± 2.34 
Normal 
females 20 0.62 ± 0.21 1.00 ± 0.08 0.65 ± 0.26 
Hyperthyroid 
females 23 0.87 ± 0.34 1.05 ± 0.10 0.91 ± 0.38 
Hypothyroid 
females 9 0.55 ± 0.21 1.18 ± 0.12 0.69 ± 0.23 

Hirsutes 27 1.11 ± 0.52 1.11 ± 0.12 1.24 ± 0.62" 
Underdeveloped 
males ll 0.47 ± 0.21 1.08 ± 0.14 0.51 ± 0.27 
Hypoproteinemic 
males 4 2.83 ± 1.85 1.14 ± 0.16 3.33 ± 2.30 
Hypoproteinemic 
females 5 0.53 ± 0.25 1.21 ± 0.23 0.67 ± 0.45 

A study of FTei throughout pregnancy was made on 15 women from 
their first visit to an antenatal clinic to term. Results show an increase 
in FTei throughout the gestation period, however it was not possible 
to discriminate between mothers bearing male and female foetuses on 
the basis of FTei values. 

Jeremiah Costello, BSc., PhD. 

Department of Clinical Medicine, Meath Hospital, Dublin. 

Studies of oxalate metabolism. 

Ingestion of 8g of pure ascorbic acid (2g x 4) daily by eight subjects for 
seven days showed no increase in urinary oxalate over control values. 
In a previous study we observed significant increases in urinary oxalate 
during ingestion of the same quantity of Redoxon (an effervescent 
ascorbate tablet with other non-vitamin additives). Plasma oxalate was 
significantly raised during intake of both forms of the vitamin. However, 
some recent work by Akcay and Rose (1) reported that all previous 
plasma oxalate values determined by direct methods (e.g. chemical-enzymic 
techniques) were too high. Their work supported the hypothesis that 
glyoxylate present in blood was immediately converte,d to oxalate during 
blood sampling and resulted in a falsely high plasma oxalate value. They 
further observed that when inhibitors of all enzymes capable of converting 
glyoxylate to oxalate were added considerably lower plasma oxalate 
values were obtained. Consequently we investigated the effect of added 
glyoxylate and ascorbate on plasma oxalate levels during storage at - 20°C. 

We observed that plasma oxalate significantly increased on storage 
and was further increased if glyoxylate or ascorbate were added. The 
addition of the inhibitors used by Ackay and Rose (1) were ineffective in 
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preventing glyoxylate conversion to oxalate by whole blood. A modifica
tjon of our previous assay procedure (~) has been developed for analysis 
of plasma (blood) oxalate which is unaffected by the presence of glyoxylate 
or ascorbate. A new normal range for plasma oxalate has been derived. 
Storage of urine at 20"C was found to be unaffected by the presence of 
added ascorbate 5g/litre. 

References 

1. The real and apparent plasma oxalate. T. Akcay and G. A. Rose. 
Clin Chim Acta 101, 305, 1980. 

2. New enzymic method for serum oxalate determination. M. Hatch, 
E. Bourke and J. Costello. Clin Chem 23, 76, 1977. 

Micbael J. Cullen, MA., 1\'IB., BCb. and J ames F. Malone, BSc., PhD., 
in collaboration with Carmel Motbcrsill, PhD. 

Department of Physics, Dublin Institute of Technology, Kevin Street; 
Department of Clinical Medicine, Trinity College and St. James's 
Hospital, Dublin. 

Identification and examination of the requirements for long term preservation 
of differentiation of thyroid cells in culture. 

In earlier studies from our laboratories thyroid cells in tissue culture 
have been induced to differentiate into histologically definable follicles. 
They retain such physiological function as iodide trapping and thyroid 
hormone synthesis. In this project we have been examining the require
ments of the media and cell handling which control this process. 

Collagenase and trypsin dispersed sheep thyroid cells were maintained 
in Basal Medium (Eagles) with 20% lamb's serum, and other hormone 
additives including TSH and cortisone and insulin. The system was 
buffered using a C02 : AIR (5:95)/Bicarbonate system and the p .H. was 
7.25- 7.45 until cell death occurred. In routine cultures medium is changed 
every 3 days to resupply necessary nutrients such as glucose in many 
different tissue culture systems. We observed: 
1. that medium changes sustained viable cells in excess of 30 days. 
2. that early tendencies towards follicle formation were soon replaced 

by monotonous monolayer from the first week on. 
3. that delay in medium change enhanced morphological follicle formation 

and function; 
4. in the total absence of medium change cell death ensued at about 

15 to 20 days; 
5. recovery of and extended differentiation life could be obtained by the 

use of "conditioned" medium obtained from 10 day old cultures. 
We therefore decided to examine the energy sources in the media, whose 
depletion could be responsible for cell death. Since glucose is the main 
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energy substrate its utilisation and lactate production was simultaneously 
assessed. Standard enzymic assay methods were used. Fig. 1 shows the 
disappearance of glucose by 7 days in a typical experiment in which 
medium was not changed. The rate of glucose breakdown was 4--6 JlmOl/ 
2 x 106 cells/24 hrs. Near stoicometrical amounts of lactate were pro
duced, peaking when glucose was exhausted. Lactate then disappears at 
a similar rate until cell death coincides with exhaust ion of lactate. We 
have found that conditioned media capable of prolonging differentiation 
are also rich in lactate. 

P . Finbarr Duggan, PhD., DSc., FICL, FRSC., in collaboration with 
Janet Tully, BSc. and Jennifer Duggan, BSc. 

Biochemistry Laboratory, Regional Hospital, Cork. 

Biochemical properties and clinical usefulness of placental alkaline 
phosphatase levels in plasma. 

The susceptibilities of the four human isoenzymes of alkaline phosphate 
of clinical interest, placental, intestinal, Jiver and bone, to inorganic 
phosphate, pyrophosphate, bilirubin and biliverdin were investigated. 
Relative activities in non-transphosphorylating and transphosphorylating 
buffers were determined to study the behaviour of the phosphoenzyme. 
As reported by others, tbe placental enzyme was competitively inhibited 
by inorganic phosphate and to a much greater extent in transphosphory
lating buffers. The other isoenzymes underwent increasing competitive 
inhibition in these buffers also as would be expected from their mechanism 
of enzyme activation. Pyrophosphate had a more potent effect but 
interestingly the placental enzyme in this instance was least affected. 

Bilirubin was shown to be an uncompetitive inhibitor of the various 
isoenzymes and also of brain alkaline phosphatase. The latter finding 
represents one of the few observations of an effect of bilirubin on a 
membrane bound enzyme and may be relevant to its toxic effect on 
neurones. Biliverdin is a more potent inhibitor than bilirubin and for 
both tetrapyrroles the inhibitor of phosphate was additive. 

One hundred and three women were followed through pregnancy and 
sequential plasma samples taken for oestriol and placental alkaline 
phosphatase measurements. Of these, eighteen showed some evidence of 
toxaemia and 14 were anaemic. In mild pre-eclampsia both mean oestriol 
and alkaline phosphatase levels were less than the mean in normal 
pregnancies, but individual variations were large for alkaline phosphatase. 
Oestriol levels were more discriminatory but more difficult to measure. 
The ease of measurement of heat stable {placental) alkaline phosphatase 
has advantages but sequential samples must be taken. 

Alkaline phosphatase is unusual in being inhibited by hetergeneous 
groups of drugs and some categorization of these effects is being carried 
out. Sulphonamides and xanthine derived drugs represent the first phase. 
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J. B. Ferr!ss. \ID.. :\IRCP., FRCPL. in collaboration with Helga 
Gonggrijp, BSc., :\1Sc. and Dartd Brady, BSc. 

Department of Medicine. Regional Hospital and University College, Cork. 

Plasma angiotensin 11 and aldosterone in diabetes mellitus and hypertension. 

We investigated the effects of long-term diabetic complications on 
plasma concentrations of angiotensin 11 and aldosterone. We studied 
101 unselected out-patient diabet!cs. with and without long-term com
pEcations, and 53 normal controls. Because of skewed distributions of 
angiotensin 11 and aldosterone, log transformation was used for com
parison of various sub-groups. 

Angiotensin 1I and aldosterone \\ere similar in uncomplicated diabetes 
and normal controls. Angiotensin 1l was significantly lower in diabetic 
patients with neuropathy (P<0.05) or hypertension (P<0.05) and 
somewhat lower in those with retinopathy or nephropathy. ln striking 
contrast. aldosterone was not reduced in any sub-group. Angiotensin 11 
and aldosterone correlated posit:-. ely in normals (P<0.05), and in un
uncompiicare<i rP<0.005' and bypertensi\e (P<0.02) diabetics, but were 
not re:ate<! in patients with neuropathy, retinopathy or nephropathy. 
It is conclud::d that factors othe; than the renin-angiotensin system 
maintain plasma aldosterone in diabetic patients with long-term com
plications. 

Tn the same group of patients, plasma potassium was within the range 
of normals in all diabetics. Plasma aldosterone was slightly below the 
range of normals in 2 patients, but in each plasma potassium was low 
and angiotensin 1 I was close to the mean of normals. Thus there was no 
evidence of hypoaldosteronism in these patients, indicating that hypo
aldosteronism is rare in unsel~ted diabetics (see MRC report 1978). 
The observation that plasma aldosterone levels are maintained when 
angiotensin 11 is suppressed helps to explain the rarity of bypoaldos
teronism amongst diabetics. 

We studied the short term effects of a long-acting beta-adrenergic 
blocker (Propranolol LA.) on blood pressure and plasma angiotensin 11 
in six patients with mild hypertension. There was a significant decrease 
in blood pressure within eight hours of starting treatment and the 
maximum hypotensive response had occurred within live days. However, 
we were unable to relate blood pressure response to either pre-treatment 
plasma angiotensin 11 concentration or the change in angiotensin 11 
during beta-blockade. 

Professor P. F. FottreD, PhD., DSc., MRIA. 

Department of Biochemistry. University College, Galway. 

Regulation of pyrurate kinase isoenzymes in granulosa cells. 

The pUi1)0se of this project is to study the control of pyruvate kinase 
and glucose-6-phospbaLe dehydrogenase in bovine granulosa cells. \Vben 
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more information is available about these control systems human 
granulosa cells will be examined. Human chorionic gonadotropin or 
lutenizing hormone increase the specific activities of both glucose-6-
phosphate dehydrogenase and pyruvate kinase 2 fold in granulosa cells. 
The increase occurs within 10 hrs. of exposing the cells to the hormone. 
Jnhibitors of ribonucleic acid or protein biosynthesis such as 8-azaguanine 
or fiuorophenylalanine have no effect on the action of the hormone. 
The possible involvement of adenosine -3', 5'-monophosphate in the 
increase in enzyme activity was investigated using 0.6 mM 3-iso-butyl-1-
methyl xanthine - an inhibitor of the hydrolysis of adenosine 3'-5' 
monophosphate by the enzyme phosphodiesterase. In the presence of this 
inhibitor the increase in enzyme activity of pyruvate kinase was 3.6 fold. 

One isoenzyme of pyruvate kinase was detected in granulosa cells and 
two isoenzymes of glucose-6-phosphate dehydrogenase. The kinetics of 
pyruvate kinase were similar to the M-type isoenzyme from skeletal 
muscle. 

Mary Garrett, MSc., in collaboration with Dr. R. G. Luckwill and 
J. J. A. McAleer. 

Department of Physiology, Trinity College, Dublin. 

Director: Professor R. E. Moore. 

Relationship between the velocity of joint movement and reflex muscle 
activation in the leg during walking. 

In recent years much evidence has accumulated which suggests that 
in man control of walking is mediated by a spinal programme rather 
than by simple reflex mechanisms. The results of previous studies have 
demonstrated the presence of reflex response in the quadriceps (latency 
85 msec) to an unexpected resistance applied during the swing phase of 
walking (n=422) despite the lack of muscle response to more extensive 
natural stretches at the beginning of swing. During the last year the 
study was extended by the addition of an EMG record of knee flexor 
activity (semimembranosus) and of a polarized light goniometer to examine 
angular velocity of the knee joint. 200 trials (100 control, 100 tests) were 
carried out on 10 subjects (2 males, 8 females) walking at a comfortable 
speed on a treadmill. 

Duration of swing was significantly longer in resistance as compared 
with normal swing (474 msec ± 56 and 459 msec ± 63 respectively) 
when measured from "toe-otr' to "heel strike". When duration of swing 
was measured from maximal velocity of .knee flexion at "t0" to heel strike, 
no significant difference could be seen in normal and resistance swing 
(419 msec ± 47 and 417 msec ± 45 respectively). 

The association (r= 0.84) between application of resistance and onset 
of quadriceps activation was confirmed and the latency (78.2 msec ± 26) 
was of the same order as in the previous study. An association (r=0.68) 
between application of resistance and onset of hamstrings activity does 
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not support the theory or reciprocal inhibition, rather it would indicate 
the presence of central processing of peripheral input. 

No association could be seen between onset of muscle activation and 
velocity of knee movement during the swing except the velocity at ''550" 

immediately following application or resistance (r=0.75). Maximum 
velocity of knee extension at t 2 was virtually unchanged in normal and 
resistance swing (361 "'/sec and 359°/sec respectively). However, the time 
at which this velocity occurred was significantly earlier in resistance 
swing. Acceleration of knee extension (t1 - tz.) in resistance swing 
(2499°fsec2) was maintained at normal level but deceleration of knee 
extension later in swing (t3 - tJ was much less than normal (4500ofsec2 

as compared with 6173°/sec2). 

Application of resistance was associated with the appearance of 1 - 3 
short (30 msec) periods of reduced velocity or "troughs", on the rising 
phase of the velocity trace between t 0 and t 2• Analysis of variance showed 
that the closer the application of resistance to maximal velocity of flex ion 
"t0" the fewer the number of "troughs", and the greater the interval 
between resistance application and initial trough. Maximal velocity of 
flexion "to" thus appears to possess an inherent stability. The average 
interval between the troughs was 62.5 msec ± 25. Calculated values for 
the periodicity of vibration in bone 70 msec suggest that this may be the 
mechanism underlying the "troughs". 

James P. Gosling, BSc., PhD., HDipEd., in collaboration with M. A. Ryan, 
BSc. and M. McNamara, BSc. 

Department of Biochemistry, University College, Galway. 

Gonadotrophin interaction and the regulation of testicular LH receptors. 

The principal objective of this project is to quantify the potency of 
well characterized PMSG* as a regulator or LH-specific receptors in rat 
testis. 

The design of the present stage of this study involves the preparation 
of pure, well-characterised PMSG to be used in treatments etc. and the 
validation of specific assay systems for PMSG as well as testosterone 
and 3', 5'-cyclic adenyline acid. These are being applied in the measure
ment of receptor occupancy, the half-life of PMSG in the rat circulation, 
the in vivo biological response to PMSG treatment, the in vitro sensitivity 
of Leydig cells from treated rats to hCG stimulation etc. 

In cooperation with the laboratory of Dr. G. Hennen of the University 
of Liege a crude (10-I 5% pure) preparation of PMSG has been partially 
purified (specific activity X 5, recovery 60% or better) by hydroxylopatite 
and Sephadex G-100 chromatography. During purification the activity 
of PMSG was monitored by radioreceptor assays specific for equine LH 
and equine FSH activity. Further purification of this PMSG is in progress. 
The purified product will be fully characterized biologically and chemically. 

Specific radioimmunoassays for testosterone and PMSG have been set 
up and validated with respect to recovery of hormone added to serum, 
specificity etc. 
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Using the testosterone RIA, the stimulatory effect on the Leydig cells 
of treatment with PMSG was examined (see figure). The concentration of 
testosterone increased immediately, reaching a maximum at 12 to 24 hr. 
after treatment and fall ing to basal levels by 4 day~. Since the half-life of 
testosterone is short, it appears, therefore, that though the treatment 
greatly reduced LH receptor numbers it did not inhibit the testosterone 
synthetic capacity of the testes. This emphasises the necessity to evaluate 
the in vitro sensitivity of Leydig cells to hCGfLH stimulation. 

~·PMSG, pregnant mare serum gonadotrophin. 

Professor Michael G. Harrington, PhD., FICI., in collaboration with 
Asoncion .McGratb, Lie. en Bioquimica (Bilbao). 

Biochemistry Department, University College, Dublin. 

Prostaglandin synthetic activity of guinea. pigs on polyunsaturated fatty acid 
supplemented diets. 

The objective of this project was to determine the extent to which the 
polyunsaturated fatty acid (PUF A) content of lipid fractions of guinea 
pig tissues could be altered by dietary supplementation and to study the 
effect of such alterations on the capacity of the microsomal fractions 
isolated from these tissues to synthesise prostaglandins and thromboxanes. 
The development of a satisfactory feeding regime, the procedures for fatty 
acid anaiysis and for the assay of prostaglandin synthesis have been 
reported previously. Six tissues - brain, lung, kidney medulla, spleen, 
seminal vesicles and adipose tissue from control animals showed the 
patterns of products characteristic of each tissue. Prostaglandin F 2.:, was 
the predominant product in brain, thromboxane B2 in lung and 
prostaglandin E2 in adipose tissue, while spleen and kidney medulla 
produced considerable quantities and seminal vesicles produced limited 
amounts of all these products. Microsomes from tissues of dietary 
supplemented animals produced increasing amounts of these tissue
characteristic compounds in parallel with the observed increase in tissue 
PUFA content. Thus it would appear that the increased availability of 
precursor facilitated an increase in capacity or each tissue to synthesise 
prostaglandins without altering the characteristic pattern of products of 
the tissue. It has not been possible to demonstrate the extent of this 
enhanced synthetic activity in each of the tissues in vivo. Using radio
immunoassay procedures the prostaglandin E2 level of serum from blood 
obtained from different locations showed considerable variation. Repro
ducible results were obtained with blood obtained directly from the 
heart immediately following slaughter. Results (duplicate analyses) 
showed that PGE2 production increased from 1.52 ngfml PGE2 in control 
animals to 2.92 ng/ml PGE 2 following two months and to 4.65 ngfml 
PGE2 following four months PUF A supplementation. These increases 
broadly correspond to the degree of enhancement of the PUF A content 
of the tissues over the same periods. 

These results highlight the relevance of further examination of the 
biological implications of a diet rich in polyunsaturated fatty acids 
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arising from the increased synthesis of the physiologically active derivatives 
reported here. 

Roderick P. Keman, DSc., PhD., MRIA., in collaboration with Brian 
J. Harvey, BSc. 

Department of Physiology, University College, Dublin. 

Determination of the source of the electrical profile in epithelial tissues in 
the presence of diuretics and other agents. 

Using multibarreled micro-electrodes, including a barrel containing ion 
sensitive liquid ion exchangers for potassium or chloride, we have measured 
the electrical profile through frog skin as representing tight-junctioned 
epithelium, and_ also the intracellular activities of pottasium, ak, and 
chloride ions act> and membrane resistance under various conditions. 
Measurements were made in steady-state control conditions with normal 
frog ringer bathing both sides of the skin. In other cases 10- 5M amiloride 
was added to block sodium entry across the apical membrane, I0- 6M 
ouabain was used to block the sodium pump al the serosal membrane or 
80 J.LM SITS was used to block the chloride pump or channels in the skin. 

Linear correlation was found in controls between ak and transepithelial 
potential, Vt, the lower the former the greater Vr and short-circuit current 
Isc. The diuretic amiloride which reduced the !alter to zero, increased at:_ 
from 61.6 ± 2.3 m. equiv. 1-1 to 85.6 ± 3.1 m. equiv. 1-1 cell water. 
Ouabain reduced Vt from 51.8mV to 12.5mV and aK: to 8.7 ± 0.3 m. 
equiv. 1 - 1• Mean serosal membrane potential in controls, '!' cs was 
-78.0 ± 1.2 m V and apical potential 'If ac was -25.6 ± l.lm V (n= 93). 
In control conditions a~1 was 19.1 ± 1.6m. equiv. 1-1 (n=40). Calculated 
equilibrium potentials for potassium and chloride, Ek and Ec1 were 
-87.6 ± 3.3mV and -29.8 ± L8mV respectively, indicating that 
chloride ions were near to equilibrium or passive distribution at the 
apical membrane but far from equilibrium at the serosal membrane. The 
permeability ratio Pc1/Pk at the latter, calculated using the Goldman 
equation, was 0.05 so low serosal permeability probably explained the 
accumulation of this anion within the cells. When 'If cs was plotted 
against the log of the concentration ratios, [K]i/[K]o and [CI]o/[Cl]i, the 
linear regression lines for these graphs had slopes of 54 m V and 48.6m V 
respectively, indicating that potassium ions were more permeable at the 
serosal membrane. However, even these cations were probably not 
passively distributed as 'If cs was significantly less negative than Ek 
(P<O.Ol). These cations must be actively accumulated by the cells. In the 
presence of amiloride '!' cs was -96.5 ± 2.1 m V (n- 26) compared with 
Ek of -95.9 ± 3.4mVand Ect of ---67.0 ± 3.4mV (a61= 4.26 ± 0.5, n= l_I) 
indicating that sodium entrance brought abo~t a 4-fold increase in a(;l> 
decrease of Ec1 rel~tive to 'If cs and reduced a_K. SITS added to the apical 
surface reduced a(;1 bringing about better agreement between 'If cs and 
Ec1. The results suggested passive chloride movement through the skin 
and a dependence of a-k and sodium transport on sodium leak at the 
apical membrane. 
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B. E. Leonard, PhD., DSc. 

Pharmacology Department, University College, Galway. 

Acute and chronic effects of alcohol on membrane transport processes. 

The purpose of the present study was to determine the effects of ethanol 
on the activities of some of the enzymes that are possibly concerned in 
the transport of neurotransmitters into the nerve terminal (Na +, K +, 
ATP'ase) and storage vesicle (Mg+ + ATP'ase) in various regions of the 
rat brain. In addition, the effect of ethanol treatment on catecholamine 
stimulated ATP'ase activity was also assessed as it has been shown by 
other investigators that ethanol administration profoundly influences 
neurotransmission in the brain. 

In the first experiment, the direct effect of ethanol on the activities of 
the ATP'ases in four regions of the rat brain was assessed. The results 
showed that ethanol had a concentration dependent inhibitory effect on 
the activities of these enzymes in all regions studied. 

In the second group of experiments, the acute effects of ethanol 
(2gjkg i.p.) in vivo on the activities of the ATP'ases was determined. 
This dose of ethanol, sufficient to cause profound ataxia, caused an 
inhibition of both Mg + + and Na +, K + dependent ATP' ases in the 
amygdaloid cortex and hippocampus of the rat brain but no changes 
occurred in the activities of these enzymes in the mid-brain or cerebellum. 

In the third group of experiments, the effects of in vivo ethanol pre
treatment on the stimulation of the A TPases by noradrenaline and 
dopamine was assessed. Ethanol pre-treatment markedly reduced the 
catecholamine induced stimulation of Na +, K + ATP' ase in the hippo
campus and cerebellum but had no effect on the activity of this enzyme 
in the amygdaloid cortex. In contrast to the effect on Na +, K + ATP' ase, 
ethanol treatment slightly increased the activity of Mg+ + ATP'ase in the 
amygdaloid cortex. The effects of ethanol treatment on the activities of 
serotonin stimulated ATP'ases were found to be equivocal. 

These results suggest that there are qualitative differences between the 
in vitro and in vivo effects of ethanol. Furthermore, in vivo, ethanol has 
qualitatively different effects in different brain regions. Its effect on the 
hippocampus may be of importance when considering the effects of this 
drug on memory mechanisms. 

T~ J. McKenna, MD., MRCPI., MRCP., FACP., in collaboration with 
R. O'Kelly, BSc. (Hons), A. A. Heffeman, MD. and Prof. N. O'Higgins. 

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

Elucidation of the role of neurogenic amines on aldosterone biosynthesis. 

The dopaminergic agonis~ bromocryptine has been noted to blunt 
the plasma aldosterone response to diuresis in man, in vivo. We have 
previously shown that dopamine specifically inhibits the action of 
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angiotensin on the late phase of aldosterone biosynthesis i.e. the conversion 
of deoxycorticosterone to aldosterone (McKenna et al., J. Clin. Invest. 
64:287, 1979). This work was performed using isolated bovine glomerulosa 
cell suspensions. In the present project we have attempted to examine 
the possible broader implications of neurogenic amines on aldosterone 
biosynthesis. An in vitro approach was initially adopted because the 
action of catecholamines on renin release, and therefore on the generation 
of angiotensin, would obscure any immediate action of catecholamines 
on glomerulosa cells. However, an inhibitor of the converting enzyme 
necessary for the generation of angiotensin II became available to us. 
This agent, Captopril, was donated by Squibb (Treland) Limited. This 
was fortunate as it allowed a direct in vivo approach using dogs. Eight 
initial baseline experiments have now been performed from which plasma 
aldosterone and angiotensin II concentrations and plasma renin activity 
have been measured. During the past year a specific assay for aldosterone 
has been developed involving organic solvent extraction, celite micro
column chromatography and radio-immunoassay using tritiated steroids 
and liquid scintillation counting methods. Blood was obtained every 
20 minutes from untreated greyhounds and Captopril pre-treated dogs 
during 3 hour saline infusions; in general we found a gentle fall in plasma 
aldosterone concentration. To our surprise 4 preliminary experiments 
suggest that if dopamine (1 5 J..!gfkgjmin) is infused during the third hour, 
plasma aldosterone concentrations rise. These observations are currently 
being extended and the effects of a- and (3-sympathetic stimulators and 
inhibitors will be explored during the coming year. 

Timothy J. Mantle, BSc., PhD., in collaboration with 0. Phillips, BSc. 

Department of Biochemistry, Trinity College, Dublin. 

The nature and distribution of the multiple forms of the glutathione S
transferases. 

An analysis of the subunit composition of the multiple forms of 
glutathione-S-transferase from liver, kidney, spleen, lung and testis has 
provided evidence in favour of a well defined proteolytic model for the 
generation of the multiple forms. We are currently preparing radioactively 
labelled forms of glutathione-S-transferase to test the predicted product
precursor relationships experimentally. Preliminary results from partial 
proteolysis studies are entirely consistent with our proteolytic model. 

Synaptosomal membranes and rat liver plasma membranes have been 
incubated with bilirubin and we have preliminary evidence for bilirubin 
binding to both membrane populations. In addition we have evidence in 
support of our hypothesis that albumin and glutathione-S-transferase 
preparations "protect" these membranes by binding a significant pro
portion of the bilirubin. We have not extended these studies to determine 
whether brain cytosol protects, since we have only observed these effects 
at non-physiological levels of bilirubin and with high concentrations of 
membrane. We are currently examining bilirubin binding at lower 
concentrations. 
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Professor F. P. Muldowney, MD., FRCP (Ed) and Dr. R. Freaney, 
MSc., PhD. 

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

Prevalence of bone disease and vitamin D deficiencies in 'at risk' groups 
in Ireland. 

The prevalence of vitamin D deficiency, as assessed by serum 25 (OH) 
vitamin D levels, was assessed in a group of 37 consecutive admissions to 
a short-stay geriatric ward at St. Vincent's Hospital in February and 
March 1980. Results were compared with normal elderly control subjects 
(n=36) randomly selected from the non-hospitalised community. 

The accompanying figure I illustrates the pattern of results obtained. 
Vitamin D levels were significantly depressed in the consecutively ad
mitted patients, with many being in the undetectable range. Tn addition, 
serum calcium was depressed and alkaline phosphatase raised, suggesting 
osteomalacia in many cases. 

Treatment with small oral doses of vitamin D (900 units daily) resulted 
in significant elevation of both serum 25 (OH) vitamin D and serum 
calcium (Fig. 2). 

Results indicate that elderly Irish patients being admitted to hospital 
in winter are in need of and can benefit from vitamin D supplementation. 
The further suggestion that apparently healthy, non-hospitalised elderly 
people may be in similar need is supported by the finding of moderately 
depressed vitamin D levels in our control elderly group compared with 
younger healthy adults (p<.005). 
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Gerard O'Cuinn, BSc., PhD. 

Department of Biochemistry, University College, Galway. 

An investigation of the molecular events in the interaction of thyrotropin 
releasing hormone with brain and pituitary tissue of guinea-pig. 

Pyroglutamyl histidyl prolineamide (TRH) can be degraded by two 
pyroglutamyl peptidases in guinea-pig brain tissue. Soluble enzyme was 
found to be relatively wide in specificity while the particulate enzyme was 
found to remove pyroglutamic acid from TRH alone of substrates which 
contained pyroglutamic acid in the aminoterminal position. This latter 
activity was also found to reside in the synaptosomal fraction suggesting 
its possible role in the inactivation of TRH arising outside the brain. 
TRH has been postulated to aot either as a neurotransmitter or as a 
modulator of neurotransmission and our observation that saturable 
receptors for TRH exist in the brain supports this possibility as indeed 
does the presence of a degradive mechanism for TRH in synaptomal 
preparations. Controversy exists at present as to the fate of His-Pro NH2 -

a split product of TRH. One avenue is non-enzymatic cyclisation of 
His-Pro diketopiperazine and this path is widely accepted although it is 
not the only pathway operating in vivo. The other possibilities are either 
conversion, enzymatically to His-Pro and NH3 followed by conversion 
of His-Pro to His and Pro or alternatively deamidation of His-Pro NH2 
to His and Pro NH2• We have studied the former pathway and have 
partially purified an enzyme capable to conversing His-Pro to His and Pro. 

Daniel J. O'Donovan, BAgrSc., MS., PhD., in collaboration with Patrick 
A. Walsh, BSc., MSc. 

University College, Galway. 

Glutamine metabolism in rabbit renal tubules. 

By comparison with carnivores and omnivores the rabbit, which is a 
herbivore, is normally a very poor producer and excretor of ammonia 
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even when challenged wi~h high acid loads. The reason for the disparity 
between the two groups IS not completely understood. Furthermore, the 
mechanism underlying augmented renal ammoniagenesis in metabolic 
acidosis in man has not been clearly elucidated. The following experiments 
were undertaken to investigate the role of the infusion medium in the 
ammoniagenic response of the rabbit to acid infusion. 

Ammoniagenesis in the rabbit was stimulated by infusion of O.IN HCl 
in 5% dextrose with 3% ethanol over 8 hours (0.87 ml/min). The pattern 
of the increase in the urinary excretion of ammonia demonstrates con
siderable inter-rabbit heterogeneity with respect to latency period and 
magnitude of the response e.g. a minimum of 10-fold and maximum of 
125 times the control value have been obtained. When isotonic saline is 
substituted for 5% dextrose-3 % ethanol in the acid infusion medium, 
no effect was observed on rabbit renal ammoniagenesis. A paradoxical 
response to renal ammonia production was obtained with isotonic phos
phate infusion. When urinary ammonia was measured by the Bertholet 
reaction, no increase was noted whereas with the formal titrimetric 
method there was an apparent 10-fold increase in the rate of urinary 
ammonia excretion. The possibility of an increased excretion of amino 
acid(s) which would be detected by formal titration but not by the 
Bertholet reaction was investigated using the Sanger reagent but was 
found to be negative. Experiments involving ammonia recovery studies 
and titrations of standard phosphate solutions seem to indicate non
specificity in the formal titration procedure of urinary ammonia analysis. 

Work is now in progress with the view to obtaining a (1) chemical 
explanation for the reaction of formaldehyde with phosphate buffer 
solutions and (2) clarification of the mechanism underlying the augmented 
ammoniagenesis with infusion of acid, ethanol and dextrose. 

Ronan G. O'Regan, MB., BSc., PhD. 

Department of Physiology, University College, Dublin. 

Control of carotid chemoreceptors by sympathetic nerves. 

The effects of sympathetic stimulation and of catecholamines on 
respiration and carotid sinus nerve (CSN) activity were investigated in 
anaesthetized rats. The object of the study was to obtain physiological 
data to relate to the extensive biochemical and ultra-structural studies 
which have been carried out on the rat carotid body. 

Forty-seven Wistar rats of either sex were anaesthetized with pento
barbitone sodium or with a combination of chloralose and pentobarbitone 
sodium. Respiratory airflow at a tracheal cannula was measured using a 
Fleisch pneumotachograph and the signal was integrated electronically 
to record tidal volume. A transducer and electromanometer were used 
to measure femoral arterial blood pressure (BP). The distal ends of the 
cut preganglionic cervical sympathetic trunks were stimulated electrically. 
An external carotid arterial cannula was used for intracarotid (IC) 
injection of drugs. 
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Sympathetic stimulation usually reduced ventilation and increased BP. 
Cutting the sinus nerves abolished the ventilatory changes to sympathetic 
stimulation and to hypoxic hypoxia but pressor responses during 
sympathetic activation were still elicited. Chemosensory activity recorded 
from the whole sinus nerve was either unaffected or was increased by 
sympathetic stimulation. Barosensory discharges were not recorded. 
Chemosensory activity was unaffected, by I C injections (5-50~g) of 
dopamine, adrenaline and noradrenaline. It was increased by IC injections 
(5-20 ~g) of acetylcholine and sodium cyanide. 

An unexpected finding in this investigation was the ventilatory depres
sion during sympathetic stimulation, an effect opposite to that reported 
in the cat. The sinus nerve fibres involved in the response are difficult to 
define. The increased chemosensory discharges during sympathetic 
stimulation should have enhanced ventilation. An increased barosensory 
activity could have inhibited respiration but a depressor effect on BP 
would then have been expected whereas the reverse was noted. An 
involvement by sympathetic fibres coursing centrally in the CSN is also 
possible but the function of this innervation is obscure. Dopamine did 
not affect chemosensory activity in contrast to the inhibitory effects 
observed in other species. 

David PoweiJ, MD., FRCPI., in ce>llaboration with James Fox, BSc. 

Mater Hospital, Dublin. 

Cellular effects of hormones affecting calcium metabolism. 

This report covers the four-month initial funding period of the present 
research assistant. During this period experiments were carried out to 
standardize bone cell growth and propagation in culture. Eight experiments 
were undertaken- on average 5 rats being used per experiment. Calvarian 
bone was extracted from 1-5 day old Wistar rats under sterile conditions, 
collagenase at a concentration of 5 mgfml was found to be optimal under 
the scheme in operation. Hank's balanced Salt Solution - which was 
originally used in the digestion step was abandoned in favour of Eagles 
Minimum Essential medium containing 15% foetal calf serum as pro
longed collagenase treatment i.e. overnight, was found necessary to 
achieve maximal cell liberation. On average 6-8 X 105 cells were obtained 
per calvarium - as determined by counting in a Fucbs-Rosenthal chamber. 
Confluence at an initial plating density of 105 cells/ml was arrived at in 
11-12 days. Investigations to compare the value of deactivating the 
serum to negate complement activity vis a vis its active counterpart 
showed cell growth to be more favourable using the active form of the 
foetal calf serum. Now that standardization of cell growth has been 
achieved fur ther experiments are being undertaken to examine hormonal 
effects on them, but studying (a) cyclic AM P metabolism in response to 
hormone applicat ion, and (b) Microdensitometric assessment of enzymatic 
changes resulting from hormone application. 
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Michael P . Ryan, BSc., PbD., in collaboration with John Devane, BSc, 

Department of Pharmacology, University College, Dublin. 

The effect of diuretics and other cardiovascular drugs on the renal handling 
of magnesium. 

We have previously reported that "potassium-sparing" diuretics 
amiloride and triamterene reduced urinary magnesium excretion in 
conscious saline-loaded rats. However, under these experimental con
ditions, it was not possible to establish whether the reduced urinary 
magnesium excretion was due to a direct action of these diuretics on the 
kidney or was secondary to changes in either glomerular filtration rate 
(GFR) or extracellular volume. We have therefore extended our investiga
tions to the effects of amiloride on the renal clearance of magnesium in 
anaesthetized rats. 

Male Wistar rats were anaesthetized with inactin. GFR was measured 
using 8H inulin and ultrafilterable plasma magnesium was measured after 
filtration of plasma through Amicon membranes (Centrifio, 50,000 Mol. 
Wtr). Amiloride (2.0 mg kg- 1 h- 1) was infused through the jugular vein. 
Amiloride did not alter mean arterial blood pressure, GFR or blood 
haematocrit. Amiloride resulted in significant diuresis (p<0.05) and 
% FENa increased (p<O.OOl). Both % FEK (p< O.OOI) and % FEMg 
(P<O.Ol) decreased during amiloride infusion. No change was detected 
in blood pH. 

We have also investigated the effects of amiloride at two dose levels 
(0.2 mg kg - 1 h-1 and 2.0 mg kg- 1 h-1) during combined administration 
with the "loop-blocking" diuretic frusemide. At both dose-levels, amiloride 
did not alter either blood pressure, G.F.R. or urinary volume. However, 
amiloride reduced % FEMg as well as % FEca and % FEK while 
increasing % FENa-

These results provide convincing evidence that the potassium-sparing 
diuretic .amiloride can exert magnesi'Um-sparirig properties when ad
ministered either alone or in combination with the loop-blocking diuretic 
frusemide. The mechanism(s) by which amiloride reduces renal clearance 
of magnesium remains to be elucidated. 

Peter P. A. Smyth, MSc., PhD., in collaboration with D. Neylan, BSc. 

Department of Medicine and Therapeutics, University College, Dublin. 

Cytochemical studies on thyroid stimulators. 

The effect of stimulator concentration on the times at which maximum 
responses are observed in a cytochemical section bioassay for thyroid 
stimulators was investigated. Increasing the TSH standard concentration 
from IQ- 2Mufl to I Mu/1 and the LATS-B standard concentration from 
1.5 x 10- 6 to 1.5 to IQ- 2 Mu/1 changed maximum stimulation times 
from 90 to 60 and 180 to 90 seconds respectively. 

Response patterns in plasma from hyperthyroid patients showed similar 
changes in maximum stimulation times with increasing plasma concen-
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tration. H ighly diluted plasma showed two stimulatory peaks of activity 
corresponding to TSH., the earlier peak, and to thyroid stimulating 
antibodies (TSAb) respectively. Increasing plasma concentration resulted 
in progressively earlier stimulation peaks which, at high concentrations, 
appear to merge. Selective neutra;ization experiments confirmed that a 
merger of TSH and TSAb stimulatory activity occurs at higher con
centration of patients' plasma. 

The effect of stimulation time on the dose-response pattern of hyper
thyroid plasma is shown in the accompanying fignre. The higher plasma 
concentrations show maximum stimulation at earlier times thus explaining 
the apparently decreased stimulatory activity shown by higher con
centrations of patients' plasma at the standard assay stimulation time 
(180 seconds). 
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Extracts prepared from thyroid glands of hyperthyroid and TSAb 
positive euthyroid goitrous patients were found to have both TSH and 
TSAb stimulatory activity when measured by cytochemical bioassay. 
The addition of such extracts to plasma from hyperthyroid and euthyroid 
goitrous patients lowered the TSAb stimulatory response observed, 
suggesting that neutralization of stimulatory activity occurred. However, 
it was subsequently found that this apparent neutralization was due to 
a combination of the stimulatory effects of both the extract and patients 
plasma shifting the peak of maximum stimulatory activity to earlier 
times as discussed above. 

K. F. Tipton, BSc., :VIA., PhD., in collaboration with D. J. Keeling, BA. 
and W. L. Gitomer, BSc. 

Department of Biochemistry, T rin.ity College, Dublin. 

The regulation of histamine metabolism in brain. 

Work has continued on the enzymes involved in the metabolism of 
the putati.-e neurotransmitter histamine with the aim of assessing the 
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factors that may regulate its concentrations within the cell and to gain 
more information of its possible role as a neurotransmitter. 

The breakdown of histamine involves its methylation to form N-tele
methyl histamine which is then oxidised by monoamine oxidase to form 
the corresponding aldehyde. This aldehyde is then further oxidised by an 
NAD+-dependent dehydrogenase to form the acid. Subcellular distri
bution studies have shown that in the rat liver the cytoplasmic isoenzyme 
of aldehyde dehydrogenase is the only form able to catalyse this reaction. 
In contrast it is the mitochondrial form that appears to be involved in the 
metabolism of aldehydes derived from the other neurotransmitter amines. 
The metabolism of histamine could, however, be affe.cted at this level by 
acetaldehyde derived from ingested alcohol. 

Because of its reactivity it has not proved possible to obtain pure 
samples of N-te/e-methyl imidazolacetaldehyde. However, its oxidation 
has been studied by generating it in situ from the parent amine using 
amine oxidase. Equations describing the kinetics of consecutive enzyme 
reactions have been adapted to provide a computer-assisted method of 
evaluating the kinetic parameters of the oxidation process. The method 
developed would be applicable to any enzyme system using an unstable 
substrate that could be generated in situ. 

The inhibition of histidine decarboxylase, the enzyme responsible for 
histamine formation, by y-fiuoromethylhistidine has been studied. This 
compound has been shown to be capable of inhibiting the enzyme in 
mouse brain when administered in vivo. The recovery of enzyme activity 
after such inhibition indicates that it is relatively rapidly turned over in 
brain with a half-life for degradation of about 50 hours. 

Alan R. Tuffery, BSc., MA., PhD., in collaboration with Olga Redmond, 
BA (Mod), PhD. 

Trinity College, Dublin. 

Goitrogens and cell proliferation in the thyroid. 

In the final year of the project the main objectives of the project were 
achieved. 

Our previously-reported original observation that the mitotic rate of 
thyroid follicular cells was increased only 15 min after TSH (I i.u.fkg, s.c.) 
was confirmed in a replicate experiment (30 rats). Such a rapid mitotic 
response indicates that cells in the G 2 phase of the cell cycle can respond 
to a mitotic stimulus. 

Radio-immunoassays of serum levels of TSH, T 3 and T 4 in all experi
ments gave the following principal results: 
· i) Chronic administration of the antithyroid drug, carbimazole, led to 

a rise of about 55 % in TSH levels after 2 days. The increase continued 
for 4 weeks and thereafter the level was maintained for up to 24 weeks. 
Both T 3 and T 4 were depressed after 2 days. T 3 recovered after 8 
weeks of carbimazole but T 4 remained at 20-25% of control levels. 
Hence the decline in mitotic rate during long term carbimazole 
treatment may be attributed to the continued deficiency of T 4• 
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ii) :\e1ther T 3 nor T ~ showed a distinct circadian rhythm, but TSH 
had a tendency to higher values around mid-day. This finding, 
together with the rapid mitotic response, implies that TSH is largely 
responsible for the previously-reported circadian rhythm of mitosis 
in the thyroid gland. 

iii) After injecting 1 i.u. of TSH. the serum TSH level rose after J 5 min 
peaked at I hour and returned to normal after 6 hours. The maximum 
TSH concentration \\as similar to that obtained during the first four 
weeks of stimulation ''"·ith carbimazole. T 3 also rose after 15 min 
and remained elevated for 12 hours. T 4 showed increases only after 
12 and 15 hours. 

A survey of the quantitative histological changes in the thyroid con
firmed earlier qualitative descr;ptions. All the major morphometric 
parameters showed significant changes after carbimazole and in all 
experiments generally follo\\ed the time course of changes in serum 
TSH le,els. 

The high degree of synchron;y between hormonal, structural, mitotic 
and metabolic changes establishes the significance of TSH in mediating 
the response of the thyroid gland to goitrogen treatment. 

Eric Robert Tnlly, :\1Sc., PhD., in collaboration with Gerard Sullhan, BSc. 

University College, Cork. 

Biochemical inrestigation of purine metabolism in man. 

El) throcytes and leucOC)'tes can metabolise pre-formed purine bases 
and nucleosides. Some are com erted to nucleotides which co-operate in 
general cell metabolism, while others are degraded and excreted. The 
overall objectives of the research were 
(a) to establish how normal cells metabolise purine bases and nucleosides; 
(b) to investigate metabolism of these compounds in diseased states. 

The erythrocytes, and or leucocytes from volunteers were incubated 
\\ith labelled purine bases and nucleosides. The ceUs were then extracted 
with perchloric acid. neutralised. and centrifuged. Labelled purine 
metabolites were separated by thin layer chromatography, visualised 
under UV light, and transferred to vials for counting in a liquid scintillation 
counter. In the six months of 1980 funded by the MRC, work was 
concentrated on 
(a) purine nucleoside metabolisffi in normal erythrocytes and Jeucocytes 

(thirteen volunteers): 
(b) purine base and nucleoside metabolism in erythrocytes in pernicious 

anaemia (three patients): 
(c) purine base and nucleoside metabolism in erythrocytes of a Lesch

Nyban patient and his mother. 
The results are shovm in Tables 1 and 2. 
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TABLE 1 
Purine Nucleoside Metabolism by Normal Blood Cells 

Nucleoside 
Cell Type Metabolised 
Erythrocytes Adenosine 

Guanosine 
Inosine 

Mixed Leucocytes Adenosine 
Guanosine 
Inosine 

Principal Metabolites Formed 
Hypoxanthine>ATP>Inosine 
G TP> Guanine> Adenosine 
Hypoxanthine> IMP 
Hypoxanthine> ATP>Inosine 
GTP=Guanine> Adenosine 
Hypoxanthine> ATP> ADP 

TABLE 2 
Purine Base and Nucleoside Metabolism in Erythrocytes of Patients 

Patient 
Purine 
Metabolised 

Pernicious Anaemia Adenine 
Guanine 
Hypoxanthine 
Adenosine 
Guanosine 
Inosine 

Lesch-Nyhan 
Homozygote 

Lesch-Nyhan 
Heterozygote 

Adenine 

Guanine 

Hypoxanthine 
Adenosine 
Guanosine 

Inosine 
Adenine 
Guanine 
Hypoxanthine 
Adenosine 
Guanosine 
Inosine 

Principal Metabolites Altered 
ATP (+) 
None 
None 
None 
AMP ( +) Adenosine ( +) 
None 
ATP(+)ADP(+)AMP(+) 
Inosine ( +) 
Hypoxanthine ( +) 
GTP(-)GDP(- )GMP(-) 
Xanthine ( +) 
IMP(- ) 
Hypoxanthine ( + ) 
GTP (- ) XMP (+)IMP(+) 
Guanine ( +) Xanthosins ( +) 
IMP(-) 
GTP (+) GDP (+) GMP (+) 
ATP (+)ADP(+) 
AMP(+) 
ADP(-) AMP(+) 
No change 
No change 

The results establish the metabolic capabilities of erythrocytes and 
leucocytes with respect to purine ribonucleosides. Some minor abnor
malities of adenine nucleotide metabolism were indicated in the erythro-
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cytes of pernicious anaemia patients. The significance of this finding 
requires further investigation. 

Purine base and nucleoside metabolism in the Lesch-Nyhan homozygote 
and heterozygote is markedly different from normal, and many of the 
results obtained on heterozygote blood were quite unexpected. 

H. Paul Voorheis, BA., MD., DCMT (Lond), PhD (Cantab). 

Department of Biochemistry, Trinity College, Dublin. 

Studies on the N 1 amino acid transport carrier of Trypanosoma brucei. 

Glycine chloromethyl ketone was synthesised as an active site directed 
irreversible inhibitor of the N 1 amino acid transport system in T. bmcei 
in order to study the active site and to label the carrier prior to isolation. 

Phenylalanine chloromethyl ketone was synthesised as a potential 
active-site directed irreversible inhibitor of the N 2 amino acid transport 
system in order to study the active site and to determine the relationship, 
if any, between the N 2 and N 1 systems. 

GlyCH2Cl inhibited the active transport of L-serine and other N 1 
L-amino acids into bloodstream forms of T. brucei. Protection against 
inhibition could be afforded only by N1 substrates. Inactivation could 
not be brought to completion, and a residual activity of 30% remained. 
Inactivation was independent of [H +] but protection by N 1 substrates 
was markedly dependent on [H +]. f H] GlyCH2Cl was found to be 
incorporated into cell protein. The glycoprotein surface coat was labelled 
and other protein(s) in the molecular weight range 56,500-58,000. 

Phe-CH2Cl inhibited the active transport of N 2 L-amino acids and 
N1 L-amino acids into T. brucei. Protection against inhibition was afforded 
by phenylalanine. Serine only conferred 10% protection against inhibition 
of the N 1 system by PbeCH2Cl and did not protect at all against inhibition 
of the N 2 system by PheCH2Cl. Complete inhibition of the N 2 system by 
PheCH2Cl could not be achieved under any conditions and in this respect 
resembled the behaviour of the N1 system. Residual phenylalanine uptake 
after inhibition was unaffected by the GlyCH2Cl treatment, while the 
residual uptake of serine was decreased by the second inhibitor. Inhibition 
of the N 1 and N 2 systems was found to be also independent of [H+]. 
Protection by N1 substrates against PheCH2Cl inhibition of the N 1 
system was [H +] dependent. 

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

Thomond College, Limerick. 

Estimation of physiological and fitness variables in children. 

A number of pathological conditions are more common in individuals 
who are physically unfit: the obese, those with postural defects, individuals 
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who lack adequate levels of strength, joint mobility or cardiovascular 
function. It is well known that suitable exercise is capable of improving 
physical fitness and it might be expected that school physical education 
programmes would be planned with this point in mind. Yet it has been 
repeatedly shown that many pupils leave school in very poor physical 
condition. This may be due in part to the absence of straightforward tests 
capable of identifying those in need of assistance. The aim of this project 
is the development of screening procedures for the aspects of fitness listed 
above, which are valid but at the same time suitable for use in schools. 

During the first year of the project a test for 10 aspects of posture 
has been developed and validated by comparisons with laboratory 
measures. The test has been used in schools on a sample of 400 children. 
The results indicate social-group and rural-urban differences in posture. 
Defects were found to be more common in country children and those 
from the lower socio-economic groups. Tn combination with other work 
the results also suggest that excessive specialization in certain sports may 
lead to the development of postural deviations which may increase the 
risk of athletic injury. 

Current work involves the development of screening procedures for 
muscular strength and joint mobility. Because of the large number of 
independent muscles and joints it is proving difficult to develop viable 
tests that are not either time-consuming or involve the use of costly 
measuring devices. The evaluation of strength is also complicated by the 
need to allow for differences in age, gender and physique. 

MICROBIOLOGY, IMMUNOLOGY AND PATHOLOGY 

Emer M. Colleran, BSc., PhD., in collaboration with Andrew Donnellan, 
BSc. and Cyril Carroll, BSc. 

Department of Microbiology, University College, Galway. 

Epidemiology of R-factor resistance in faecal col{forms. 

Studies have continued on the incidence of antibiotic resistance, the 
extent of multiresistance and the prevalence of R-factors in the faecal 
coliform populations of raw city sewage and of hospital sewage in Galway. 
The results obtained confirm and extend the previous finding that the 
incidence of faecal coliform resistance to a range of key antimicrobial 
drugs is very similar in both sewage coliform populations. Between 
80 and 90% of the resistant E. coli strains isolated from city sewage were 
shown to harbour conjugative R-factors carrying from one to seven 
separate resistance determinants. The results suggest the presence of an 
unexpectedly extensive reservoir of drug-resistant, R-factor carrying E. coli 
in the faecal flora of the non-hospitalised human population in Galway. 
It was important, therefore, to determine the extent to which R-factor 
transfer in sewage or the input of resistant strains from abbatoirs, food 
processing plants or hospitals might be contributing to the overall 
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incidence levels in pooled city sewage. A study of the populations i..J. small 
sewers serving specifically residential areas of the city yielded the same 
pattern of results as were obtained by simultaneous sampling of the 
pooled sewage at the main outfalls. This ruled out non-human or hospital 
sources as a major source of resistant strains to city sewage. The results 
obtained to date on R-factor transfer in sewage confirm earlier findings 
by other workers that R-factor transfer is an unlikely contributory factor 
in the ecology of R-factors. Work is continuing on the possible role 
played by strains which are temperature-sensitive for transfer and which 
can transfer efficiently at temperatures ranging from l4°-22°C. Since 
raw sewage is pumped directly into Galway bay from a number of outfalls 
on the shoreline, it was important to determine the public health sig
nificance of this in the context of the use of Galway Bay for recreational 
and for shell-fish culture purposes. To this end, a detailed study has been 
carried out for a period of 12 months on the incidence of faecal coliforms 
and on the proportion and variety of resistant strains in receiving water 
from Bama to Clarenbridge. Water studies have been correlated with 
studies on sediment and on mussel populations at the various sites. A 
variety of new techniques have been developed and compared with 
previous techniques for faecal coliform estimation in sediments and in 
shell-fish . Genetic and biochemical characterisation of temperature
sensitive R-factors obtained from coliforms from different sources is 
also in hand. 

Fergal O'Gara, BSc., PhD., in collaboration with John Conroy, BSc. 

Department of Microbiology, University College, Cork. 

Epidemiology of plasmid mediated gentamicin and associated drug resistance 
in clinically important isolates from hospital environments. 

The role of plasmids and transposition events in the development and 
persistence of resistance to gentamicin and other antibiotics in clinical 
isolates was investigated. A survey of all aerobic gram negative bacilli 
which infected in-patients in the Regional Hospital, Cork and which 
were resistant to gentamicin was made during the period May 1979 to 
October {980. The frequency of resistance to gentamicin recorded during 
this period was approximately 5% and Table 1 shows the distribution 
of species amongst the gentamicin resistant bacteria. Experiments designed 
to monitor R-factor transfer from Gentamicin resistant isolates to 
genetically marked recipient strains in conjugation matings indicated 
that over 50% of the isolates were capable of transferring gentamicin 
resistance. The.se isolates also transferred other antibiotic resistance 
determinants important io clinical therapy (e.g. resistance to ampicillin, 
tetracycline, cotrimoxazole, penicillin G, tobramicin and kanamycin). 
The isolates were able to transfer all these resistance determinants en:.bloc 
during conjugation at a 100% cotransfer frequency with gentamicin 
resistance, indicating that a single composite R-factor was mediating 
transfer. This R-factor capable of transferring gentamicin resistance had 
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a broad host range and could transfer between E. coli and Pseudomonas 
aeruginosa at a frequency of I0- 4 per recipient. Clinical isolates were 
screened for the physical and molecular properties of R-factor plasmids. 
All isolates capable of auto-transferring gentamicin resistance were 
found to harbour a common R-factor plasmid, (mol wt> lOO x 106 

daltons). This gentamicin resistant mediating R-factor was identified in 
a number of bacterial species from five wards in the hospital. This suggests 
that this R-factor was responsible for the development of gentamicin 
resistance in clinical isolates and that it persisted and autotransferred 
between strains in the hospital during the course of this investigation. 

A simple procedure for detecting transposition events in the develop
ment of multiple drug resistant combinations was developed and will 
be valuable in the future study of the role of transposition in the emergence 
and persistence of gentamicin resistance. 

TABLE 1 
Incidence of Gentamicin Resistance 

Genus % o.f Total 
Escherichia 12.9% 
Klebsiella 2.5% 
Proteus 6.5% 
Serratia 12.9% 
Pseudomonas 57% 
Acinetobacter 7.7% 

Peter Owen, PhD. 

Moyne Institute, Trinity College, Dublin. 

The molecular basis of tetracycline resistance. 

The tetracycline resistance genes in E. coli are carried on a transposon 
(Tn10) which may be located either on a plasmid or on the chromosome. 
One of the original objectives of the present research was to isolate the 
proteins encoded by TnlO and associated with tetracycline (Tc) resistance. 

Antiserum to tetracycline resistant (TcR) cell envelopes was raised in 
rabbits and tested by crossed-immunoelectrophoresis (CIE) using en
velopes obtained from tetracycline sensitive (TcS) and TcR cells. In other 
experiments, antiboclies to the proteins common to Tcs and TcR envelopes 
were removed from the antiserum by immunadsorption with TcS 
envelopes prior to analysis by CIE. No precipitates corresponcling to a 
TcR antigen could be detected by any of these procedures. This may be 
related to the fact that the TcR proteins are present in very low copy 
numbers and thus may (a) elicit a poor antibody response in the rabbit 
andjor (b) be below the normal levels of detection for standard staining 
techniques. 
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In order to circumvent the latter possibility TcR proteins were induced 
and labelled in a minicell system, in which only plasmid proteins are 
synthesized. A Tc-inducible 36,000 dalton protein (TET protein) was 
detected and shown to be associated with the minicell envelope. In an 
attempt to raise antiserum specific for the TET protein, the 36K poly
peptide was excised and eluted from SDS polyacrylamide gels and used 
to immunize rabbits. Extensive analysis of these sera by a variety of 
techniques, including antibody overlay gels and CIE, have so far failed 
to demonstrate the presence of anti-TcR protein antibodies. 

In related experiments 3H-Tc uptake in cells was monitored by flow 
dialysis and shown to be biphasic in nature. A phase of energy independent 
binding, or passive accumulation, was fo1lowed by one of active accumu
lation requiring an intact proton gradient across the membrane. Notably, 
Tc accumulation by TcR cells was 10-fold lower than by TcS cells. In 
contrast, membrane vesicles from TcR cells accumulated the antibiotic 
to a similar extent as Tcs vesicles. The results are compatible ·with the 
thesis that resistance to Tc is a function of active efflux of the drug from 
the cell. The 36K TET protein probably plays an essential role in this 
process. 

Gordon Dougan, BSc., DPbil. 

Moyne Institute, Trinity College, Dubl in and Central Microbiology 
Laboratory, Federated Dublin Voluntary Hospitals. 

Epidemiology of clinically important plasmids in Ireland: a rapid screening 
technique. 

A rapid plasmid screening technique was combined with simple genetic 
analysis to characterise the mechanisms of antibiotic resistance associated 
with bacterial strains isolated from nosocomial infections in Dublin 
hospitals. Two organisms, Staphylococcus aureus and Providencia stuartii 
were studied in detail. 

Staphylococcus aureus strains which are resistant to many antibiotics 
are common causes of serious infections in Dublin hospitals. Strains 
which fall into four main phage typing groups are unusual because they 
are gentamicin resistant (Gm-R) and extremely widespread in the hospital. 
Plasmid screening of over 200 of these Gm-R isolates revealed a conserved 
plasmid profile. Transfer experiments and restriction enzyme digestion of 
purified plasmid DNA showed that (a) all strains harboured a 21 Md 
penicillinase plasmid; (b) strains of type 77 and 85 carried an additional 
2.3 Md Tetracycline-R plasmid; (c) strains of type 90 and 54/85 harboured 
a 24 Md Tc-R plasmid; (d) Gm-R could be transducted to recipients 
but was not associated with detectable plasmjd DNA; (e) cloxacillin and 
erythromycin resistance was chromosomal. 

Studies on Providencia stuartii centred on 238 strains isolated over a 
period of seven years in the Federated Dublin Voluntary Hospitals. 
Tetracycline, polymixin, nitrofurantoin and penicillin resistance was 
intrinsic to this organism. Ampicillin resistance was both plasmid and 
chromosomally encoded whereas kanamycin and carbenicillin resistance 
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was invariably encoded on transmissible plasmids of between 60 and 120 
M d. Over 60 % of Providencia stuartii Dublin isolates are resistant to 
gentamicin and although this resistance was transferred at low frequency 
it was not encoded on a detectable plasmid. It was assumed to be encoded 
on chromosomally integrated plasmids of tbe type recently described in 
other organisms. Aminoglycoside inactivating assays on both Gm-R 
staphylococci and Providencia showed these organisms harboured acetyl 
and phosphotransferase activities. 

It is concluded that although certain antibiotic resistance plasmids 
are found frequently in these organisms both chromosomal and plasmid 
encoded genes are responsible for clinically signiftcant resistance. 

Professor C. T. Keane, BSc., MB., MRCPatb., in collaboration with 
Prof. D. G. Weir, Prof. G. Neale and Dr. R. R. O'Moore. 

Moyne Institute, Trinity College, Dublin. 

The pathogenic role of bacterial phospholipases and other extracellular 
enzymes in contaminated small bowel syndrome ( CSBS). 

Abnormal meillar solubilisation of (14C)-Tripalmitate in 25 patients 
with CSBS could not be demonstrated. This is at variance with the 
generally accepted theory. The aim of this study was to examine the 
probability of other mechanisms for fat malabsorption in CSBS. 

In 25 patients with CSBS, there was no correlation between fat 
malabsorption and the presence of any bacterial genus. However, an 
inverse relationship between the ratio of aerobes to anaerobes (0 2 : an 0 2) 

which is an index of the oxygen concentration, and faecal fat excretion 
(FFE) was shown (P - 0.01), indicating that anaerobic bacteria are 
probably important in fat malabsorption. 

Bacteroides me!aninogenicus, which posesses a haemolysin which is 
probably a phospholipase (Table 1), was more frequently isolated from 
patients with a low 0 2 : an 0 2 (P - 0.01). This organism was associated 
(p- 0.01) with Veillonella, anaerobic Gram positive cocci and Neisseria, a 
grouping derived from the oral flora but unique to the USP. In 24 patients 
with chronic renal failure (CRF), the 0 2 : an 0 2 was higher and the 
isolation of B.melaninogenicus less frequent. These patients had normal 
FFE even though the (14C)-glycocholate breath test was abnormal in all. 

In order that access to the mucosa may be gained by bacterial 'toxins', 
the presence of a bacterial mucinase was postulated. Several organisms 
isolated from the small intestine were subsequently found to produce a 
mucinase (Table 2). 

We observed raised intestinal IgA levels in our CSBS patients and 
evidence of patchy mucosal damage in using transmission electron 
microscopy in 2/4 patients, but not in patients with CRF or in control 
subjects. 

In the light of these data we suggest that drainage to the mucosal surface 
by B.me/aninogenicus haemolysin may be a contributing factor to the 
steatorrhoea of CSBS. 
* Upper Small Intestine. 
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TABLE 1 
Partial Purification of B.melaninogenicus Haemolysis 

Hu./Mg. Phospholipase 
Protein Mol. Wt. Activity 

Culture supernatant 94 + 
concentrate 

G-200 Peak 1 
Peak 2 

Hu=Haemolytic units. 

15,800 
128,000 

2,_133 

TABLE 2 

607,000 
141,000 

+ 
+ 
+ 

Mucinase Activity of Isolates from the Small Intestine 

Organisms No. Strains No. Positive 

Bacteroides spp. 5 0 
B.melaninogenicus 3 
B.asaccharo!yticus 2 1 
Veillonella 10 5 
Anaerobic GPC 2 0 
Anaerobic GPB 5 0 
Fusobacterium spp. 0 
Aerobic GNB 51 18 

Professor J. P. Arbuthnott, BSc., MA., PhD., in collaboration with 
Kenneth D. Coleman, BA Mod. 

Moyne Institute, Trinity College, Dublin. 

The molecular biology of Pseudomonas aeruginosa exotoxin A . 

The objectives of this project are threefold: 
(i) using recombinant DNA techniques, to prepare a gene bank of 
Pseudomonas aeruginosa in E. coli and especially to isolate and study the 
gene encoding for Pseudomonas exotoxin A ; (ii) to extend our study of 
non-toxic, enzymically active fragments of exotoxin A; (iii) to assess the 
importance of exotoxin A in serious Pseudomonas aeruginosa infections 
by examining sera and matched clinical isolates. 

Mr. Coleman obtained a European Molecular Biology short term 
fellowship which enabled him to spend 3 months at the Max Plank 
Institute for Molecular Genetics in Berlin. He gained experience in 
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genomic cloning using the cosmid system which involved ligation of large 
chromosomal fragments to a small plasmid containing the cos region of 
phage :>... Milligram quantities of restricted Pseudomonas aeruginosa DNA 
were prepared and ligated to the cosmid vector pHC 79, and transduced 
into E. coli recipients. The resulting clones were however highly unstable 
and a modified procedure is being developed that should overcome this 
problem. 

Work on the purification of exotoxin A together with the description 
of a fragment of the toxin, which is non toxic but retains ADP ribosylating 
activity and cross-reacts with anti-exotoxin A antiserum, was published. 
It is likely that this fragment results from proteolytic 'nicking' of the 
native toxin. The fragment has been further characterised and resembles 
a 26,000 dalton peptide isolated by another group. 

Progress on assessment of the clinical significance of exotoxin A 
requires the availability of a sufficient number of serum samples and 
matched isolates. The necessary material should become available in the 
coming year. 

Timothy James Foster, BA., PhD. 

· Moyne Institute, Trinity College, Dublin. 

Molecular genetic studies of virulence factors in Staphylococcus aureus. 

An exotoxin known as epidermolytic toxin (exfoliatin toxin, ET) is 
produced by some strains of Staphylococcus aureus and it causes Staphy
lococcal Scalded Skin Syndrome (SSSS). Two serological types of the 
toxin (types i and ii) have been isolated and characterised. Some strains 
of S. aureus produce type i alone or type ii alone, while others produce 
both serotypes. Thirty-fou r independent ET producing strains were 
screened for the presence of plasmid DNA. The results strongly suggested 
that the two serotypes of ET are specified by genetic determinants residing 
on different replicons in the cell. Thus serotype i ET always appeared to 
be a chromosomal determinant because strains which were cured of all 
detectable plasmids or which were naturally devoid of extrachromosomal 
DNA could not be cured of the T ox+ i phenotype. Serotype ii ET was 
invariably plasmid controlled be"...ause it was readily lost from all strains 
grown in conditions which promoted plasmid loss. Tox +ii was correlated 
with a ea 42kb plasmid. Most epidermolytic staphylococci also produced 
a bacteriocin (Bac +). In serotype ii ET producing strains both the Tox + ii 
determinant and Bac + were associated with the same 42kb plasmid. In 
five strains CdR was also linked to this element. Some strains that 
produced only serotype i ET were also Bac+. Here a 42 kb plasmid was 
also implicated. 

The 42kb plasmids from seven strains with different phenotypes were 
analysed with restriction endonucleases and the fragments separated by 
gel electrophoresis. Each plasmid was cleaved four times by EcoR l. The 
seven plasmids shared three (I8.4kb, 7.7kb and 4.5kb) of the four frag
ments. The remaining fragment was the same size (11.4kb) for five of the 
seven plasmids. It was replaced by a lOkb band in the case of one plasmid 
and by a 12kb fragment in another. 
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Cleavage by Hindiii followed by separation of the fragments on 
polyacrylamide gel allowed a more detailed analysis of sequence relations 
between the plasmids. Each of the seven plasmids shared 19 of 22 Hindill 
fragments. The conclusion from these experiments is that the plasmids 
studied are very closely related to each other despite the fact that the 
plasmids were associated with different phenotypic markers and were 
isolated from different host strains of different phage group and came 
from different parts of the world. The slight differences in fine structure 
could not be correlated with phenotypic differences. The molecular weights 
of the plasmids (ea. 42kb) were estimated from the sum of the sizes .of 
their HindiTI fragments. 

Bruce L. A. Carter, PhD. 

Genetics Department, Trinity College, Dublin. 

Control of cell proliferation in yeast. 

The aim of the project is to identify the products of genes involved in 
cell division in yeast. The rationale has been to isolate nonsense mutations 
in genes involved in cell division in a strain carrying a temperature
sensitive (t.s.) nonsense suppressor. Protein extracts of the wild type and 
mutant (previously grown at 37°C) can be compared after two-dimensional 
electrophoresis and products identified by the absence of a protein spot 
in extracts from the nonsense mutants. A number of mutants have been 
characterised as t.s. cell cycle mutants and six of these have been shown 
by different genetic tests to have nonsense mutations in cell cycle genes. 
Four of these represent newly discovered cell cycle genes but genetic 
analysis has revealed that one carries a nonsense mutation in cdc 20 and 
one is particularly interesting because it carries a nonsense mutation in 
the cdc 28 gene. A considerable amount of data indicates that this gene 
is involved in the control of cell proliferation at "Start". 

In addition we have isolated two novel regulatory mutants that are 
altered with respect to the conditions in which start accurs. Two types of 
mutant have been isolated. One starts the cell cycle at a smaller size than 
normal. The other fails to arrest in Gl as cells approach stationary phase 
but continues to divide. 

It continues to start the cell cycle under conditions where the wild 
type stops. Each of these phenotypes is controlled by a single nuclear 
gene whi-1 and whi-2 respectively. These are the first regulatory cell cycle 
mutants controlled by single nuclear genes to be isolated in any eukaryote. 

Barry Bresnihan, 1\tiD., MRCP 

St. Vincent's Hospital, Dublin. 

An antineuronal antibody cross-reacting with erythrocytes and lymphocytes. 
Further studies of lupus erythematosus sera. 

Neuropsychiatric manifestations occur in most patients with systemic 
lupus erythematosus (SLE). Previous studies have demonstrated anti
neuronal antibodies in some selected SLE sera and suggested an association 
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Table 1. Tissue reactivity of cluates 

7'issue 
Drain only 
Brain and Liver 
Liver only 

Total Positive 

Total Negative 

No. Positive 
20 
38 
2 

60 

56 

Table 2. Selective neuronal reactivity and cerebral 

disease 

Total Patients 

Eluates wilh Select ive 
Neuronal Reactivity 

Cerebral 
disease 

11 

10 

No cerebral 
disease 

13 

5 

Table 3. Selective Neuronal Reactivity during Active Cerebral Disease 

Tissue Reactivity of Wuates 
- - - -

Serum DNA· Human Human Human Human Human 
Patient Age Sex Clinical l?catures ANA binding brain live r skin brain liver 
- " ------------ ... -.---- --·-···- - - -----· - -·----- - - ---· ... ____ 

RA 25 M Generalised vasuilitis, cerebral 
haemorrhage. (died) s, 3+ 93 + - - + 

LF 23 F Alopecia, rash, depression 
headaches H , 3+ 95 + - - + 

MN 46 F Cerebral infarct H, 3+ 92 + - .. - + 

KY 19 r Rash, psychosis S, 3+ 65 + - - + 

VM 28 F Vasculitis, mononeurit is H,3+ 77 + ·- - + 
-- - - - -

N 
00 



with cerebral disease. This study was undertaken in order to confirm and 
extend previous clinical observations, and to further characterize the 
tissue reactivities of neuronal-reactive material. One hundred and sixteen 
serum samples were obtained from 24 SLE patients over a 2.5 year period. 
Anti-neuronal antibody was isolated from serum after eluation from 
foetal erythocytes. All were incubated on sections of human cerebral 
cortex and human liver and the tissue reactivity examined by indirect 
immunofluorescence. Sixty eluates demonstrated positive nuclear reactivity 
(Table 1). Twenty eluates demonstrated selective neuronal staining, 38 
mixed, and 2 selective liver staining. Fifty-six eluates were negative. 
Nuclear staining was confirmed by counter-staining with ethiduim 
bromide (0.01 %). Eleven of the 24 patients had a history of cerebral 
lupus, and 13 had no previous neuropsychiatric involvement. Selective 
antineuronal eluates were obtained at least once from 10 of the cerebral 
disease group (91 %), compared to 5 (38 %) of the non-cerebral disease 
group (Table 2). No consistent association with episodes of cerebral 
disease was observed. However, 5 patients were identified in whom 
eluates from sera obtained during active cerebral disease demonstrated 
selective anti-neuronal staining on both human and rat tissues (Table 3). 

These data confirm the previous observation of an anti-neuronal 
antibody in some SLE sera. The neuronal reactive eluates are directed 
against nuclear determinants. Eluates which are selectively antineuronal 
occur more frequently in those patients with a history of cerebral involve
ment. Some episodes of cerebral disease are associated with selective 
antincuronal eluate activity. It does not appear that isolation of anti
neuronal antibody has an application in clinical management, though 
further studies may result in important immunopathological observations. 

C. Feighery, MB., MRCPI., in collaboration with Una McKeever, BA. 
(Mod). 

Immunology Department, Trinity College, Dublin. 

A study of suppressor cells in coeliac disease. 

Impaired function of peripheral blood lymphocytes and abnormalities 
of lymphocyte distribution have been described in coeliac disease. 
Regulation of the immune response is thought to be controlled by regu
latory cells having suppressive or enhancing influences. The net reactivity 
then represents the balance between these two forces. Excessive sup
pression has been reported in variable hypogammaglobulinaemia, multiple 
myeloma and patients with fungal infections. Evidence for the absence 
of normal suppression in systemic lupus erythomatosus has also been 
presented. 

A functional assay has been used to measure the suppressive ability 
of peripheral blood mononuclear cells (PBMCs) using the mitogen 
Concanavlin A (Con A). In this assay the effect of Con A induced 
suppressor cells to alter the response of Con A stimulated autologous 
lymphocytes was measured. The percentage inhibition or stimulation of 
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the Con A pre-activated cells compared with non-activated cells was 
calculated in this manner: 

(CMCA- CCA) 
1 ------X 100% 

(CM- C) 
where 
CMCA represents countsfmin of PBMCs precultured in the presence of 

CCA 

CM , 

c , 

Con A and then mitomycin C treated and added to 
autologous responder PBMC in the presence of Con A. 
counts/min of PBMCs precultured in the presence of 
Con A and then m itomycin C treated and added to 
autologous responder PBMCs. 
countsjmin of PBMCs precultured in the absence of 
Con A, mitomycin C treated and added to autologous 
responder PBMCs in the presence of Con A. 
counts/min of PBMCs precultured in the ab sence of 
Con A mitomycin C treated and then added to auto-
logous responder PBMCs. 

The Student t Test for non paired data was used to analyse the statistical 
significance of the results and these are summarised in Table I. 

TABLE 1 
Results of non-paired Student t-test using 24 coeliac patients and 28 controls 

Con A J,tgjml 1.0 2.0 5.0 

t value 0.92 2.05 2.7 

degrees f freedom 47 47 46 

p > 0.05 <0.05 I < 0.01 
' 

The results show increased suppression at the Con A 2.0 !lg/ml and Con A 
5.0 Jlg/rnl doses. This demonstrates the increased ability of lymp hocytes 
from patients with coeliac disease to suppress Con A stimulated autologous 
cells compared with those of healthy controls. 

G. J. Atkins, PhD. 

Department of Microbiology, Trinity College, Dublin. 

Genetic control of pathogenicity in alplzaviruses. 

The objective of this project is to analyse neurovirulence in a lpha viruses 
through the isolation and characterization of mutants altered in this 
property. We initially isolated four neurovirulence mutants of Semliki 
Forest virus following chemical mutagenesis. At low doses (102- 103 p.f.u.) 
given intraperitoneally to weanling mice, these mutants did not kill 
whereas the wild-type (wt) was 100% lethal at doses above 10 p.f.u. 
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Mice surviving low doses of mutant virus were protected against lethal 
challenge with the wt virus. At higher doses (103 p.f.u.) mice infected with 
mutant virus showed a random pattern of death or protection. Death 
was associated wich reversion of the mutation to wt. Two of the mutants 
caused a viraemia but did not enter the brain, whereas the other two 
entered the brain and multiplied transiently. These latter mutants caused 
demyelination at I 4 days after infection, at a time when no infectious 
virus could be detected in the brain. This demyelination was associated 
with the selective destruction of oligodendrocytes at 5 days after infection. 
Unlike the wt vims, the mutant virus showed poor growth in neuro
blastoma cells in vitro, but both m..ttant and wt viruses multiplied to the 
same extent in oligodendrocytoma cells and were equally cytopathic. 

Thus the altered cost range characteristics of these mutant viruses could 
be detected both in vitro and in vivo. We are currently investigating the 
molecular basis of this altered host range, and we believe this system is an 
excellent model to study the molecular and genetic control of virus
induced demyelination. 

Timothy J. Mantle, BSc., PhD., in collaboration with Ciaran O'Fagain, 
BSc(H). 

Departmen~ of Biochemistry, Trinity College, Dublin. 

Study of the physiological role of the lysosomal sulphatases. 

The kinetics of inhibition of ox liver and human placental sulphatases 
A and B by ATP have been completed. These show that the placental 
B-form is more sensitive to A TP inhibition (Ki=6!1M) than the rat liver 
B-form and that the placental A-form is less sensitive to ATP inhibition 
(Kr=3.6mM) so that the selectivity towards the B-form previously shown 
for the rat is even more pronounced in the case of human placenta. 
Unfortunately the human A-enzyme exhibits a hysteretic time course 
with a half life of 110 seconds at 38°C. In the case of the rat A-form this 
half life is 8.66 min so that obta"ning initial rates for the unmodified 
enzyme presents no problem. Ho,,ever, since human sources available 
for screening purposes have relatively low activity we have conducted 
preliminary studies on the nature of the hysteresis to determine whether 
there are any assay conditions wh;ch will increase the hysteretic half-life 
thereby increasing the time spent in a true initial rate. By reducing the 
assay temperature to l0°C we have determined a half life of 33.8 minutes 
so that ATP inhibition under carefully defined conditions appears to 
present a new rapid method for assaying A and B-sulphatases clinically. 

The purification of sulphatase A and B by DEAE cellulose chromato
graphy CM-ceJlulose chromatography, affinity chromatography on Con
A-Sepharose and Procion Dye-Sepharose has resulted in highly purified 
preparations which will enable us to test for dermatan sulphate de
sulphating activity. 

The colorimetric assay previously referred to for inorganic sulphate 
has been shown to be accurate at pH 4.5 and will be used to determine 
activity, if any, towards N-acetylgalactosamine 6-sulphat.e. 
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A. C. B. Hooper, MB., BSc., PhD. 

University College, Dublin. 

An investigation of the ultrastructure of mouse muscles after genetically 
determined alterations in muscle mass. 

The study of myofilament length reported previously was extended 
and the mean length of the actin and myosin filaments of the biceps 
brachii, sternomastoid, tibialis anterior, pectoralis major, brachioradialis 
soleus and gastrocnemius muscles has been determined in ten adult Q 
strain mice. The F test revealed significant musvle variation in myosin 
length but not in actin length (P<O.Ol). The explanation of the variation 
is not apparent. 

The mean length of actin and myosin filaments of post-rigor muscle 
was found to be significantly greater when compared with specimens 
from freshly killed mice (P<O.Ol). Again there is no ready explanation 
for this finding which has not been reported previously. Mitochondrial 
architecture was altered and the internal structure of fibres was greatly 
distorted by disruption of the saroo-tubular system. The presence of these 
postmortem changes renders post-rigor muscle less suitable for quan
titative studies than specimens taken from freshly killed animals. 

Myofibril number, mean myofibril area and fibre area were measured 
in the mid-region of fibres from the biceps brachii and sternomastoid 
muscles of male mice selected for high and low body weight. The lines 
were examined both at a fixed age (17 weeks) and at a fixed body weight 
(25 g). When the lines were examined at the same body weight fibre 
area and myofibril number did not differ significantly (P>0.05). There 
were some correlated changes when the lines were examined at 17 weeks 
of age. The mean area of the individual myofibrils was unaltered through
out the investigation. The cross-sectional area of myofibrils does not 
contribute to genetically determined alterations in muscle weight. Further
more it did not alter during the growth observed in the present study. 
Differences in fibre diameter would appear to be due solely to differences 
in the number of the constituent myofibrils of the fibres. 

J. J. A. Heffron, BSc., PhD. and J. P. J. Curran, MB., BS., MRCS., 
FFARCS., in coilaboration with Mark Adams, BSc. 

Department of Biochemistry, University College, Cork. 

Membrane defects in skeletal muscle of humans and swine susceptible to 
malignant hyperthermia syndrome. 

It has recently been suggested that Na + + K + -ATPase may be defective 
in the skeletal muscle of stress-susceptible pigs. Using a re;::ently developed 
( 3H) - ouabain binding assay which allows the estimation of the con
centration of Na + + K + -ATPase and its affinity for ouabain, we report 
here results obtained to date from normal human muscle and from 
muscle of pigs susceptible to Malignant Hyperthermia. 

Using biopsy specimens of M. Vastus lateralis obtained from patients 
undergoing orthopaedic surgery we have found that the normal human 
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enzyme is latent and maximum enzyme concentrations may be detected 
in muscle preparations only after freezing and thawing. The affinity of 
the enzyme for ouabain is not altered. Increasing concentrations of sodium 
deoxycholate does not produce this effect. A summary of the results to 
date for human vastus lateralis is given in Table l(a). We have also 
invest igated the relative affinities of the enzyme for Na + and K + and 
preliminary results have shown that both monovalent cations decrease 
the affinity of the enzyme for ouabain in a similar fashion. Results suggest 
that the 150 for Na + lies in the range 5.0-7.0 mM and for K + in the 
range 0.5-0.7 mM. 

A similar study was carried out on stress-susceptible Pietrain pigs. 
Biopsy specimens of M . Semitendinosus were obtained under Pheno
barbitone anaesthesia and assayed. The results show that the porcine 
skeletal muscle Na + + K +-A TPase is also latent, with freezing and 
thawing causing an almost threefold increase in (3H)-ouabain binding-site 
concentration without altering the affinity for ouabain. A summary of 
the results obtained for porcine M. semitendinosus is given in Table l(b). 
! 50 values for Na + and K + obtained to date range from 10-13 mM and 
0.6-0.8 mM respectively. Equivalent data from Malignant Hyperthermia 
susceptible human muscle and from suitable control porcine muscle will 
allow a detailed comparison of the Na + + K + -ATPases. This work is 
in progress. 

Table 1 
(a) (3H)-ouabain binding to normal human M.Vastus lateralis 

Specific-binding 43.8 ± 3.33 p mol/g muscle 
Non-specific binding 6.03 ± 0.39 p moljg muscle 
Ko 11.6 ± l.l 4 nM 
Maximum binding-site 10.2 ± 5.46 p molfg muscle 

(b) (3H)-ouabain binding to Stress-susceptible porcine M.semitendinosus 
Specific binding 19.56 ± 2.3 p moljg muscle 
Non-specific binding 4.76 ± 0.51 p moljg muscle 
Kct 9.66 ± 1.9 nM 
Maximum binding-site 38.4 ± 6.2 p mol/g muscle 
concentration 

Results are given as mean ± SE for at least 6 biopsy specimens. 

Professor M. X. Fitzgerald, MD., FRCP., FRCPI., in collaboration with 
Dr. D. Reen, Mr. A. O'Connor, Dr. E. Tempany, Dr. M. Tobin and 
Dr. M. Murphy. 

Medical Professorial Unit, St. Vincent's Hospital, and Children's Research 
Centre, Our Lady's Hospital for Sick Children, Dublin. 

Atopy and airways re-activity in cystic fibrosis ( CF). 

Studies were designed to extend observations which noted that CF 
patients had a high prevalence of atopy with increased age. Objectives 
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were (I) to determine if chronic infection produced an atopic status or if 
atopy was linked to the CF gene and (2) to determine normal ranges for 
atopy-related IgG subclasses in the normal population for comparison 
with CF, and (3) to define aspergillus sensitivity in CF. 

(I) To define the role of infection in atopy induction, a non-CF sup
purative lung-disease was chosen- bronchiectasis. 23 patients with proven 
disease were compared with 23 matched controls in respect of skin 
positivity, immunoglobulin levels, total eosinophil count, etc. Table 1 
indicates that bronchiectasis did not feature a higher level of immediate 
hypersensitivity (atopy) when compared to controls. 

(2) Normal values for JgG sub-classes (IgGclgGJ were determined by 
radial immunodiffusion. Values for males/females in each decade were 
similar to recent European data. 

(3) A. fumigatus was purified, and protein bands separated by iso-electric 
focusing. Tests of antigenic potency of each band, using sera from patients 
with aspergillus antibodies are underway. 

Conclusions : Bronchiectasis patients and age I sex matched controls are 
similar in their atopic profile, suggesting that all infections do not induce 
atopy. Atopy in CF may be due to (1) genetic linkage of atopy and CF 
or (2) antigenic stimulation due to organisms particular to CF (mucoid 
Pseudomonas and Stapb. aureus). 

Estimation of IgG sub-classes in Irish population is now feasible, and 
values are similar to other European studies. 

Multiple protein bands were detected in A. fumigatus. !so-electric 
focusing may allow definition, and development of more specific I sensitive 
tests to detect antibodies. 

TABLE 1 

Skin Tests Results, IgE Levels and IgG Subclass Levels in Bronchiectasis 
Patients and Controls 

%skin 
IgG 4 test IgE IgG1 IgG2 IgG3 

positive (u/ml) (g/L) (gfL) (g/1) (g/L) 

Bronchiectasis 
Patients 30 % 44.0 .79±.36 .41 ± .17 .11 ±.60 .07±.10 

n=23 

Controls 
n=23 26% 57.0 .77±.17 .35±.11 .07±.03 .05± .03 

P-value N.S. N.S. N.S. N.S. N.S. N.S. 
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PREG'\A'\CY 

John Bannigan, :WB., BCb., BSc. 

Department of Anatomy, University College, Dublin. 

An im·estigatio" of the teratogenic actions o/5-bromodeoxyuridine. 

The halogenated analogue of thymidine, 5-bromodeoxyuridine (BUdR), 
is incorporated into DNA of replicated cells. Exposure of embryonic 
cells in vitro to BUdR results in their failure to differentiate, but basic 
cell function is unaffected. Whe"' injected into pregnant mammals. 
Bt:cR causes gr0\\1h retardation and cell necrosis but does not suppress 
cellular differentiation. In rNo BUdR is available for only a fraction of 
one S-phase, \\hereas in vitro exposure may last for several cell cycles. 

The objective of our recent experiments was to determine whether 
injection of Blid R into the albumen space of the chicken embryo would 
result in longer avai!abitity times anc to examine the effects of such 
treatment on embryo growth and di~erentiation of spinal cord motor 
cells. Eggs were injected with 0.02 mg BUdR plus 15 !.l Ci 3H-BUdR. 
Controls received 15 !.l Ci tritiated thymidine t3H-TdR). Autoradiography 
demonstrated that the percentage of labelled cells in the control embryos 
remained constant for the first four hours, but in the 8H-BUdR treated 
it increased by 10-12% per hour during this time. Thus BUdR was avail
able for incorporation in the D"\A for an extended period of time. 
T\\enty-four hour5 after 3H-TdR there were many more label:ee neuro
blasts in the sp nal cord than after 'H-BlJdR. Hence BUdR had blocked 
a substantial number of prospective neurob!asts in the proliferative 
population. Forty-eight hours after injection, the numbers of labelled 
neuroblasts were similar in both cases. Therefore, subsequent rounds of 
D~A synthesis in the absence of BudR had diluted the latter out of the 
D:\A and allowed the blocked cells to d!fferentiate normally. 

Both BUdR treated and control embryos gained weight at the same rate 
until four days after treatment. Subsequently the growth rate of the 
former was significantly reduced. At 24 hours after treatment, and 
subsequently, the total embryo DNA was smaller in the BUdR treated. 

Professor James A. Houghton. BSc., PhD., in collaboration with Pauline 
O'Grady, :MSc. 

Department of Microbiology, University College, Galway. 

A study of the nucleolus organ;sed regions of lutm!m chromosomes and their 
role in chromosome aberration in man. 

This project is intended to determine the factors which control the 
activities of the rRna genes in the nucleolus organiser regions (NOR) 
of the satellites of the human acrocentric chromosomes and to investie:ate 
the role of ~OR activity in the ca!lsation of chromosome aberration in 
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man. The effects of a wide range of agents on NOR activity and the 
related phenomenon of satellite association have been studied. These 
agents included a variety of radiation sources and mutagenic chemicals. 
Radiation, including UV, X, gamma, alpha and neutron rays, have been 
found to have no observable effect on NOR activity or satellite association. 
Therefore the possibility of these radiation sources leading to an increased 
risk of satellite association-related chromosomal non-disjunction in man 
may be discounted. 

The effects of several chemical agents on the cells of normal and 
chromosomally abnormal individuals have also been studied. Actinomycin 
D is known to preferentially inhibit the synthesis of ribosomal RNA and 
a study has now been completed on its effects on NOR activity and 
satellite association (s.a.). It was found that whilst it caused morphological 
changes in the nucleoli, no consistent changes in NOR activity or s.a. 
were detected. Investigation of seminalplasmin, a protein isolated from 
human semen and known to inhibit rRNA synthesis in micro-organisms, 
demonstrated no observable effects on NOR activity or s.a. frequencies 
in normal er chromosomally abnormal cells. 

It has been suggested that s.a. frequency decreases with the numbers 
of cell cycles in culture. Using cells taken from normal and cbromosomally 
abnormal individuals, the relationship between s.a. frequency, NOR 
activity and the number of nucleoli in interphase cells is being established. 
Cultural cells in first and subsequent mitoses were determined using the 
5-bromodeoxyuridine (BUdR) technique and observations suggest that 
the length of time the cells spend in interphase influences the association 
of the NOR chromosomes. A new technique has been developed that 
permits the investigation of chromosomes in human spermatozoa. Work 
has now started in this laboratory into the possibility of utilising this 
technique for the investigation of NOR activity and its control in human 
gametes. 

Y. Kunz-Ramsay, MA., PhD. 

Department of Zoology, University College, Dublin. 

Visual cell renewal and disease. 

Vertebrate photoreceptors shed and renew their photosensitive outer 
segments (OS) according to a biphasic daily rhythm. Several inherited 
retinal diseases, which result in the degeneration of rods and cones, are 
thought to act by interrupting this cycle. The objective of our investigations 
has been to study various steps of visual cell renewal. 
(1) The influence of different light regimes on OS growth was studied. 
Pregnant females of Poecilia reticufata were held under a 12 hrs. day and 
night cycle (LD), in constant light (LL) and constant darkness (DD), 
and their progeny was reared under the same lighting conditions for 2 
months. The OS were measured using dissociated cells and 1 J.l.m sections. 
The rate at which rod OS develop varied greatly. At 2 months, the values 
for rod OS were considerably higher in LL than in LD, and the values 
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for DD were smaller Ihan for LD. The values for cone OS lengths showed 
the same trend: LL> LD> DD. However, the differences were not 
significant, except for the "blue cones" which elongated greatly under 
LL conditions. 
(2) Tne effect of different light regimens on the occurrence of serotonin 
and melatonin was investigated. Retinal extrac-..s of trout larvae reared 
under LD, LL and DD were studied using chromatographic techniques. 
The results were inconclusive and , . .,ill be repeated. 
(3) Changes in shedding and renewal of OS should be reflected in meta
bolic changes in the inner segment, which stores the mitochondria. We 
im·estigated diurnal changes in the giant mitochondria (ellipsosomes) of 
P. reticulata. 
(a) In the adult the ellipsosome of the dorsal hemisphere are electron
translucent during daytime and e1ectrondense at night. The eilipsosome 
in the ventral half remains dense over the whole 24 hour period. Ir, the 
newiy-born :fisb. ail the ellipsosomes remain electron-translucent. 
(b) In the adult, sulphur was detected in the ventral but not in the dorsal, 
ellipsosomes during night. This distribution was reversed by day. 

Joseph G. Masterson, l\ID., :\ISc., FRCPI., FRCPath., in collaboration 
>vith Miguel A. de Arce, MSc., PhD. 

Department of Medical Genetics, University College, Dublin. 

Cytological el·aluation of somatic cell and germ cell mutagenic potential 
of medical products. 

PUV A TREATMENT 
The numbers of Sister Chromatid Exchanges (SCE) in lymphocyte 

cultures have been analysed in three psoriatic patients, before and after 
sessions of PUV A treatment. Ko significant variation was found after 
treatment. Since this disagrees with published data on lymphocytes 
treated in vitro, it might be due to failure of the UV light to reach the 
circulating lymphocyte, or the concentration of psoralen in blood being 
too low to induce SCE. 

fNDUCED CHROMOSOME FRAGILITY TN SKIN CANCER 
Most patients affected with Xeroderma pigmentosum (XP) show 

chromosome fragility and skin cancers. We investigated chromosome 
fragility in skin cancers in patients without XP. Blood samples from 
ordinary skin cancer patients and controls were cultured 5'-BrdU w-4M 
(Figure 1). The figure within each box represents the mean frequency 
of cells showing one or more achromatic lesions or fragments. A minimum 
of three persons were analysed in each group, a!ld a minimum of 50 cells 
per person. The conclusions are: 
(I) Skin cancer occurs without spontaneous increased chromosomal 

fragility. 
(2) .BrdU does not induce chromosomal fragility in unaffected people, 

but does so in the lymphocytes of cancer patients. 
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BIOLOGY OF THE CU LTURED LYMPHOCYTE 
Obsenations on cells showin!!' sister chromatid differentiation obtained 

from children, adults and elderi}' people allow us to establish that people 
in the age bracket 30-40 have a higher number of SCE per cell. Age 
affec-.s both sexes equally (Figure 2 . The proponion of slow-growing 
lymphocytes increases \\<ith age (Figure 3). The chromatid hi-substituted 
with BrdU is more fragile than the mono-substituted one. 
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RESEARCH li~ITS REPORTS 

ALCOHOL RESEARCH L~TJT 

Director: Professor D. G. Weir, \iD., FRCPI. 

Sir Patrick Dun's Hospital, Dublin. 

The major emphasis of the Unit has been to ass..--ss the effe;::ts of alcohol 
at a molecular level, particular significance being placed on the interaction 
of alcohol on the metabolic processes of the brain and Jiver. The Unit 
has been subdivided into Biochemical. GastroenterologicaJIHaematolo
gical, Histological, T rnmunological and Psychiatric sub units. 

1. Metabolism of Alcohol an:l its effeets on ~eurotransmitters. 
Director: Professor K. Tipton. 
The Metabolism of Alcohol and the measurement of the products 

derired. 

A. ,\letabolism of Alcohol 
(1) Measurement of blood acetaldehyde levels 

A simple method for measuring acetaldehyde has been evolved 
using a bulb e!ectrode coated \\ ith aldehyde dehydrogenase in 
gelatin. The response of the electrode measured in mY was 
found to be a linear function of the acetaldehyde concentration 
which was dependent on the buffer concentration. Tt is hoped 
that further development of th;s model will provide a reiatively 
simple stable and reliable assa~. This technique v.ben perfe:::ted 
will be utilised to investigate the mechanisms of alcohol sensitivity 
in man. 

(2) Assessment of the hepatic isoenzymes of alcohol and aldehyde 
dehydrogenase 
Techniques for measuring the presence of the isoeozymes of 
alcohol and aldehyde dehydrogenases in liver biopsies obtained 
during clinical practice from patients with normal and alcohol 
related liver diseases are being de\eloped using isoelectric focus
sing on pol)acrylamide gels ... or aldehyde dehydrogenase and 
starch gel ele:trophoresis for alcohol dehydrogenases. The 
sensitivity of these methods is being refined to increase their 
reliability and applicability to the small spe:::imens derived from 
needle biopsies of the human ~\er. The presence or absence of 
atypical isoenzymes could exp:ain why certain individuals are 
relatively more susceptible than others to alcoholism and possibly 
to alcohol related liver damage. 

B. Effect of Alcohol on Xeurorransmis~i.,•JS 
This work has centred on two areas: 
(I) Effect of alcohol on mitochondrial storage of calcium 

Calcium ions are taken up into ne1 ve endings as neurotransmitters 
are released. It has been suggested elsewhere that changes in the 
intracellular cystosoJic redox state which are well known to 
occur during alcohol metabolism could affect calcium transport 
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into mitochondria. It has been shown that at alcohol concen
trations obtained in vivo, mitochondrial calcium transport 
pathways are unaffected. Whether other mechanisms are inter
fered with is unknown and remains to be investigated. 

(2) The relationship of alcohol metabolism to that of Gamma Amino 
Butyric Acid (GABA), an inhibitor of neurotransmission. 
It is known that one of the intermediate metabolites Gamma
Hydroxy Butyrate (GHB) has an hypnotic effect. whereas low 
le,els of GABA can produce convulsions in experimental animals. 
So far no evidence has emerged from this study that physiological 
concentrations of alcohol or its products significantly affect the 
metabolism of GABA or the rate of production of GHB as has 
been implied elsewhere. This work is being extended. 

2. The Effect of Alcohol on Vitamin Storage and Metabolism 
Directors: Professor J. Scott and Professor D. G. Weir. 

A. The Possible Relationship of Aico/w, Toxicity to Folate Catabolism 
It is '"ell known that folate deficiency is common amongst chronic 
alcoholics. The possibility that alcohol ingestion might accelerate the 
rate of folate catabolism was therefore studied. Other workers have 
suggested that alcohol ingestion incre~os the rate of folate catabolism 
in man by inducing hepatic microsomal enzyme induction. Srudies 
in our laboratory using mice have shown that acute alcohol ingestion 
had no effect on either hepatic enzyme induction or folate catabolism. 
Furthermore, despite satisfactory evidence of hepatic enzyme induction 
following chronic alcohol ingestion, no significant effect on folate 
catabolism was observed. Whether or not this represents a species 
variation between man and mice is at present under investigation. 

B. The Effect of AlcohOJ on the Capacit} of rhe Lil·er to Store Folate Acid 
It has been sho,.,.n that alcohol does nor inhibit the uptake of folates 
by the liver cells, nevenheless, it does significantly affect the form in 
which folate is stored within the hepatocyte. Normally the rats liver 
folate is stored as the pentaglutamate derivative, however, following 
chronic alcohol consumption for periods of 7 weeks and 13 weeks 
it \Vas found that the polyg!utamatc chain length was very significantly 
reduced. It is likely that such changes in folate chain length significantly 
alter the efficiency of folale cofactor enzymes in intermediate 
metabolism, and may also affect the ability of the bod;r to mobilise 
folate from the hepatic stores. 

3. Electrone :\licroscopic and Histochemical Assessment of the Alcohol 
induced Liver Lesion 
Director: Dr. G. MacDonald. 
The special interest here is in the areas of the hepatocyte where 
collagen is deposited in patients with early alcohol induced hepatic 
damage. [n particular, the action of sinusoidal cells, and especially 
the lipocytes, in the spaces of disse in the centri-lobular and peri-portal 
areas of the hepatic lobule where both collagen and fibrone~tin are 
formed is being studied. The relationship of the newly formed collagen 
to rhe deposition of IgA in the same area is also being assessed. 
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4. Alcohol Dependence and Alcohol related Disability 
Director: Professor M. Webb. 
This study is assessing the validity of the W.H.O. definitions of 
alcohol dependence and alcohol related disability as encountered in 
Ireland. Data is being col!ected to measure severity of alcohol 
dependence and disability with reference to personality assessments. 
Preliminary results suggest that these definitions can be separated 
on the basis of a disability index and personality and biochemical 
profiles. 

5. Assessment of Alcoholism and its Pathogcncsis 
Director: Dr. R. O'Moore. 

A Rat Model of Alcohol Dependence and Relationship to Enkephalin 
Levels to Dependence 
It has previously been suggested that ultra violet light will induce 
alcohol dependence in rats. Further work on this model has shown 
that the conditions have to be carefully controlled in order that 
discrimination can be achieved. Assays for A.C.T.H. and Methionine 
and Leucine enkephalins have now been set up and preliminary results 
suggest that enkepbaline levels may be affected by alcohol dependence. 

B. Biochemical Assessment of Alcohol Dependence 
Patients admitted to a psychiatric hospitai for management of 
alcoholism have had blood levels assessed for aspartate transaminase, 
high density lipoprotein and T4/T3 ratios. These have been compared 
with abstainers and people with a high alcohol intake. The biochemical 
profile derived successfully separated the subjects with alcohol 
addiction. This study is to be published shortly. 

6. Immunological Mechanisms of Alcohol induced Liver Disease 
Director: Dr. C. Feighery. 
Preliminary work has been undertaken to prepare an in vitro assay 
of lymphocyte cytotoxicity which wnen established will be correlated 
with clinical and histological parameters of alcoholic liver disease. 
ln this way it may be possible to produce a haematological assay for 
alcoholic hepatitis. 

BRUCELLOSIS RESEARCH UNIT 

Director: J. G. Devlin, MD., MSc., FRCPI. 
St. Laurence's Hospital, Dublin. 

RADIO-IMMUNOASSAY RESULTS: 
Comparison has been made with the semrn agglutination titre (S.A.T.), 

Coomb's test, and radio-immunoassay of IgG, IgM and lgA, and 
approximately 400 sera have been assayed. The results are given in the 
Table. 

In this Table there are six columns, column one is Coomb's test or 
AHG, and column six is Serum Agglutination Titre. As can be seen, an 
agglutination titre in the Laboratory in question is considered positive 
if equal to or in excess of 1/10. The second column is the total number of 
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counts in the IgG radio-immunoassay, and the third, fourth and fifth 
columns refer to attempts to define tbe significant count. A control 
serum, in six triplicates, acts as a reference standard and a test is considered 
to be abnormal if it deviates by two standard deviations from the mean 
of this value. NS refers to normal sera. - means not significant, + means 
significant. 

In all cases studied so far, a Coomb's test in excess of 1 in 5,120 is 
always associated with a positive radio-immunoassay, or looked at from 
the aspect of the Coomb·s test the latter must be in excess of I in 640 
before the radio-immunoassay figures can definitively be described as 
abnormal, (Fig. 1). Using one standard deviation a better eo-relation is 
found between the radio-immunoassay and the Coomb's test, and using 
no standard deviation again a better eo-relation still may be found 
between radio-immunoassay and the Coomb's test. What needs to be 
established therefore, is whether the radio-immunoassay or the Coomb's 
test is more specific for brucellosis at low concentration of antibody. 
Theoretically the radio-immunoassay results should be more reliable than 
the Coomb's results, but we await serial studies of patients with known 
brucellosis, in whom there is a variable Coomb's and therefore also a 
variable radio-immunoassay, to assess the actual sensitivity of the assay. 
T have established contact with Dr. Robertson and an inter-change of 
samples has been arranged, and I hope to be in a position to make a 
definitive statement about the best method of interpretation of the radio
immunoassay within the next 3 months. I believe that the assay shows 
tremendous promise for screening large populations such as factory 
workers and in epidemiological studies for brucellosis, and once we 
have established the sensitivity of the assay, it could become the routine 
serologic test for bruceJiosis. My recommendation is rhat this would 
be done in one centre ultimately. 

Figure 2 shows the relationship between agglutination titre and radio
immunoassay of IgM. It can be seen that there is a very good eo-relation. 

Brucellosis has also been studied on the immunological front, in terms 
of cellular immunity. Over 100 lymphocyte cultures from patients with 
brucellosis have been attempted. Brucellin antigen has been obtained 
as a highly purified protein derivative from Wellcome Laboratories 
initially, by courtesy of the Wellcome Research Division, and, more 
recently, a purified protein derivative and a lipopolysaccharides derivative 
have been obtained. The other antigen which we used was prepared by 
Dr. T. Gallagher and is a phenol-insoluble extract of killed brucella 
suspension obtained from the Department of Agriculture, Thorndale. 
No evidence of stimulation of lymphocytes from patients with brucellosis 
was obtained using any of the Wellcome re-agents, but in a very small 
number of cases the phenol-insoluble brucellin suspension resulted in 
lymphocyte stimulation. This part icular antigen was not pursued exten
sively because of its impurity. We formed the opinion that there must 
be significant suppression of lymphocytes in patients with brucellosis. 
The lymphocytes responded normally to the non-spe1::ific mitogen poke
weed. Some recent observation would suggest that the percentage of 
suppressor T -Cells is raised in brucellosis. The technique used is specific 
assay of suppressor T-Cells using monoclonal antibody, developed against 
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specruc markers on T-Cell surface. These studies have been effected by 
Dr. D. Reen, in Our Lady's Hospital, Crumlin. It is intended to pursue 
this aspect of the study by combining a survey of patients with brucellosis 
in terms of their current clinical status and past therapy, and lymphocyte 
culture using the classic Con A method for identifying suppressor cell 
activity. This study has already commenced. 

The final stage of the study will be to see what alters the suppressor/ 
inducer T-Cell population in patients with brucellosis. From the work 
published in 1980, it would appear that exposure of the patients to 
levamisole results in progressive improvement in patients with chronic 
brucellosis and by extrapolation a return of T-Cell function to normal. 
This compound however is relatively toxic, and refers to only one aspect 
of chronic brucellosis. 

Reference 
Journal ofTmmunopharmacology, 2 (1), 85-97 (1980). 
"Levamisole in the Treatment of Chronic Brucellosis". 
M. Raptopoulou-Gigi, J. Kountouras, G. Goulis. 
2nd Medical Department, University of Thessaloniki, Thessaloniki, 
Greece. 

Table RADIO-TMMUNO ASSAY 1. IgG V. ANG. 

AHG IgG lgG - NS (1377 ±.152) IgG-NS +ISD JgG-NS ..!.2SD SAT 

1il0 1287 
1352 + 
1539 + T 

1/20 1614 + 
1098 

1i40 1517 + + 
1140 
1125 

1!80 1463 + + 
1533 + 
1215 + 

1/160 1526 + + -:-
1322 
2133 + + T + 
1461 ..L + 
1192 
2177 + -1. ..!. 

2420 . 
T -:-

1260 
1435 .... 
2733 + + + + 

1!320 1622 + T -l.. 

Ii640 1605 + + T 
1457 ..!. + 
1617 + + 
1506 + + 

1/1280 5437 I 
T + 

1470 + ..,.. 
7285 ..!. + T + 

1/5120 12988 ' + + +-
12939 + ..J.. + + + 

+~1.\r 

98 



~ "' .:. c. 0> ... H 
Q 0 0 0 t) ~ + "l 

0 0 0 0 0 ...... > 0 
0 0 0 0 0 ;3 

>;! 
H 
0 .... 

] ' 
c 

0 fg 

; 

"' .. 
0 

I 

.:. I 
0 ·-i ' 

\ <» IH 0 J,Q 
J~ 
I 

l I+ 
fg I \ IH (l \ .a H 1:»' 

"" I g .... -· ' I 
I "' I > 0 1<: 

I" !• 

~ 
I 
I .... I -l I ., 
I :'l 

"" 
1:»' J:::: 0 N 10 

"1 0 

> ... 
~ 

"' 
... .. 1:»' 0 

~"-...... "" "" 1:>' 
I>< 
I 
1,... 
I • 

• 

I 
.. • ,.... 

"' <» 
0 

N 

"" "' 0 

99 



.... "' 
.., C\ "' (! ... 

0 0 0 0 0 ' .Q ... 
0 0 0 0 0 0 

j::O 
>1 
i'O :-. ... 

I " 

"' .. , 
0 

.:. 
0 

ltn 
I> 
1-l 
I 
I 
I 
I 

:0 I< 

"' I • 
n I 
~ I ., I 

~ >- I 
c- .... 
C> 

\ 
>'l 

~ I ll: 

"' ;:j 

w 1:00 
N ltn 
0 ltn 

,;:. 
I M: 
I 
1>-
I• 

100 



COELIAC DISEASE RESEARCH UNIT 

Director: Professor C. F. McCarthy, MD., FRCP., FRCP!. 

Department of Medicine, Regional Hospital, Galway. 

The Research Projects are directed towards : identifying the genetic 
background, identifying and characterising the fraction of gluten that 
damages the intestinal mucosa, refining methods of diagnosis, identifying 
the precipitating causes of Coeliac Disease when the disorder does not 
present until adult life and early identification, treatment and prevention 
of malignant disease. 

Genetic Background 
Studies in HLA antigens have continued and were extended to include 

B lymphocyte typing. Families have been studied with the result that in 
a given family it is possible to predict with a reasonable degree of certainty 
those relatives of a coeliac patient that do not have Coeliac Disease. This 
reduces the need for intestinal biopsy when the relatives of coeliacs are 
being studied and is useful clinically when it is considered that 10-15% 
of first degree relatives of coeliacs also have the disease. It also became 
apparent during the studies that the addition of B lymphocyte typing adds 
little to the prediction of disease and that the more easily done and readily 
available typing for A and B locus antigens is satisfactory. This work has 
been aided by the supply of antisera and much practical advice from 
Professor E. Albert of Munich. A team from his laboratory spent a week 
in Galway during the summer months. Studies of maternal sera (fifty in all) 
did not reveal a sera with an antibody specific for coeliac patients. 

Miss R. McKenna BA. carried out most of the studies with the assistance 
of Miss M. Bourke and Miss M. Kearns. The main HLA antigen related 
to coeliac disease is B8 and studies have been initiated to ascertain in 
what way people with B8 differ from those without HLA B8. These 
studies are being conducted by Dr. E. Cryan. 

A preliminary study on the chromosomes of patients with Coeliac 
Disease has been completed by Professor J. Houghton, and Dr. S. 
Houghton, Department of Microbiology, University College, Galway. 
Cytogenetic studies revealed that coeliac patients had normal chromo
somal constitutions. However, C-banding studies on coeliacs with 
malignant disease indicated a high incidence of heteromorphism on 
chromosome 1. This incidence is comparable to non-coeliacs with 
malignant disease and these studies are continuing in an attempt to develop 
a technique for the early detection of malignancy. · 

A study will be carried out on the incidence of coeliac disease in 
families with known in-breeding, such as itinerants. 

Early Detection of Malignant Disease 
. The measurement of serum lysozymes has been thought to be a useful 
predictor of the development of malignant disease in coeliacs. A study 
has been completed on serum levels of this enzyme and no evidence was 
found that measurement of the enzymes was useful. Studies on other 
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tumour markers have started and are continuing under the direction of 
Dr. J. Gosling, Department of Biochemistry, University College, Galway. 

Chemical Studies on Gluten 
Our earlier studies have indicated that the glutenin fraction as well as 

the gliadin fraction of gluten are toxic. Studies on further chemical 
analysis are in progress under the direction of Dr. J. Phelan, Department 
of Biochemistry. 

Mechanism of Damage to the Mucosa 
Studies have started under the direction of Miss J. Greene and Dr. D. 

Headon of the Department of Biochemistry on cellular and membrane 
fractionation of the coeliac mucosa. Early results indicate differences 
between normals and coeliacs in remission and untreated coeliacs. 

Oatmeal Study 
Some studies are in progress in adult volunteers concerning the toxicity 

or otherwise of oatmeal to coeliacs. A further study in a selected group 
of children will be carried out by Professor B. McNicholl and Dr. B. 
Egan-MitcheJl in co-operation with Professor C. F. McCarthy and Dr. F. 
Stevens. 

Precipitating Factors 
The tendency for adult coeliac disease to present after a recent pregnancy 

was noted by Dr. F. Stevens and the possibility that Prolactin may be 
involved in this precipitation of the disease is being investigated. Prolactin 
has been identified in the gut by immunohistochemistry and its chemical 
identification is continuing. 

General Studies 
With the cooperation of Physicians, Gastroenterologists and Paedia

tricians from all over the country, an analysis and ascertainment of the 
total number of coeliacs in Ireland is being carried out. This has been 
done with the assistance of Mrs. M. O'Riordan of the Computer Services 
Department, University College, Galway. 

Studies on the pathology of the tumours coeliacs develop are in progress 
at the Department of Pathology, in particular by Dr. M. Little and Dr. 
E. Connolly. Splenic function is being studied by Dr. J. O'Grady. 

HYPERTENSION RESEARCH UNIT 

Directors: D. J. O'Sullivan, MD., FRCP., FRCPI., FACP and J. B. 
Ferriss, MD., MRCP., FRCP!. in collaboration with J. A. O'Hare, 
MB., MRCP., MRCPI; Helga Gonggrijp BSc., MSc.; David Brady, BSc. 
and Bernadette L. Walsh, BSc. 

Department of Medicine, Regional Hospital and University College, Cork. 

Our priority in the first full year of this grant has been to develop 
techniques for measuring variables which may influence blood pressure. 
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We previously developed radioimmunoassays for measuring plasma 
concentrations of angiotensin 11 and aldosterone (see Annual Reports 
1977-1980). We have now developed measurements of total exchangeable 
sodium, total exchangeable potassium, plasma volume and transcapillary 
escape rate, using isotope dilution techniques. We are working on a 
radioenzymatic plasma catecholamine assay, using catechol-o-methyl 
transferase (COMT) for methylation and high performance liquid 
chromatography for catecholamine separation. We are also working on 
a micro-assay for plasma renin, based on anti-body trapping of angiotensin 
I. This method is suitable for measuring both active and total renin. In 
collaboration with Dr. J. J. A. Heffron (Dept. Biochemistry, University 
College, Cork) we are developing assays of sodium and potassium flux 
across cell membranes. 

We have a long-standing interest in the renin-angiotensin-aldosterone 
system in diabetes mellitus (see Annual Reports 1977- 81). Recent evidence 
suggests that hypertension is commoner in diabetic patients than in the 
non-diabetic population, and that elevated blood pressure accelerates 
the development of specific long-term diabetic complications. However, 
the pathogenesis of hypertension in the diabetic, and its relationship to 
essential hypertension, are uncertain. Studies are underway of groups of 
diabetic patients, with and without hypertension, together with patients 
with essential hypertension and normal controls. We are examining 
exchangeable sodium, exchangeable potassium, plasma volume and 
transcapillary escape rates in these patients, together with circulating 
levels of catecholamines, renin, angiotensin 11 and aldosterone. The 
inter-relationships of these variables may indicate whether hypertension 
in the diabetic is typical of essential, mineralocorticoid or renal hyper
tension. The pressor and aldosterone responses to infused angiotensin 11 
in these groups, in the light of exchangeable sodium concentrations, is 
also under investigation. 

We are investigating the prevalence of hypertension in our diabetic 
population, with special emphasis on family history and red cell sodium 
flux. We are also examining the effect of both short-term and long-term 
blood glucose control on blood pressure levels. 

Other investigations include a prospective study of women with normal 
and hypertensive pregnancies, including serial measurements of cate
cholamines, renin, angiotensin 11 and aldosterone. We also plan a 
prospective study of patients with progressive renal disease, before and 
during the development of hypertension. 

Treatment of essential hypertension often presents major difficulties, 
particularly in asymptomatic patients. Recent evidence suggests that 
even mild asymptomatic hypokalaemia may increase the risks of cardiac 
arrhythmia in patients who suffer heart attack, a complication to which 
the hypertensive patient is particularly prone. We are examining the 
effects of various combinations of hypotensive drugs, including ~
adrenergic blockers and diuretics, on potassium balance and the renin
angiotensin-aldosterone system. We are also examining the short-term 
effects of a -blocker on blood pressure and the renin-angiotensin system, 
in an attempt to predict the long-term response to specific medication. 
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CHEMOTHERAPY 

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

DIRECTOR: Dr. M. L. Conalty. 
DEPUTY DIRECTOR: Dr. R. S. McElhinney. 

CHEMISTRY: 
D. Twomey, MSc., PhD., FICI., MRIA. 
J. G. Belton, MSc., PhD., MRIA. 
J. F. O'Sullivan, MSc., PhD., MICI. 
Joan E. McCormick, MSc., PhD., MRSC. 
R. S. McElhinney, BSc., PhD., FRSC., MRIA. 
C. N. O'Callaghan, MSc., PhD. 
J. 0. Jones, BSc. (H). 
C. M. Lucey, BSc. (H). 

BIOCHEMISTRY: 
Aideen O'Sullivan, MSc., PhD. 

ANTITUMOUR AND ANTIBACTERIAL EVALUATION, MICROBIOLOGY, H ISTO
CHEMISTRY : 

M. L. Conalty, MD., FRCPath., D PH., MRIA. 
Joan Byme, BSc., PhD. 
E. Hickey, BSc. (Resigned 31 May 1980). 

CLOF AZIMI:t\TE (B.663) AND ITS ANALOGUES 

Clofazimine Analogues 
The third year of the three year W.H.O. project on the synthesis and 

evaluation of analogues of clofazimine for use in the treatment of 
clofazim.ine-resistant leprosy, was completed during the year. Happily, the 
financial support by W.H.O. has been extended for a further year so it 
has been possible to continue, without interruption, this study which is 
being carried out in collaboration with Dr. N. E. Morrison of the Tropical 
Medicine Center at Johns Hopkins University in Baltimore and with 
Dr. C. C. Shepard at the Center for Disease Control at Atlanta, Georgia. 

NH 
I 
C
6
H

4
CI(4-) . 
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The initial eight compounds examined by Dr. Shepard in the mouse 
foot-pad assay against M.leprae gave, disappointingly, essentiaUy negative 
results. However, there was some indicaticn that the compounds were, 
apparently, being poorly absorbed. We have now established that while 
this may have been true for some compounds, in other instances, where 
there was a second nitrogen in the imino substituent, the compounds were 
unstable in the diet if there was heating during the preparation of the 
drug-food mixture. 

Some thirty new clofazimine analogues, capable of inhibiting in vitro 
the test organism M.smegmatis 607 (resistant to clofazimine at 30 J.Lgfml) 
at concentrations of 3 J..Lg/ml or less, are being assessed by us for their 
bioavailability on administration in the diet, as a preliminary to further 
assays by Dr. Shepard in the mouse foot-pad against M.leprae. 

Manufacture of Clofazimine in India 
In March/April three members of the original team which developed 

clofazimine (Drs. Conalty, O'Sullivan and Twomey) visited India at 
the request of IDL Chemicals of Hyderabad, to advise on the production 
of clofazimine there. This Company had requested our visit through tbe 
Department of Foreign Affairs and it was made possible by the support 
of the two Ministers for Foreign Affairs, Mr. Michael O'Kennedy, T.D., 
and his successor, Mr. Brian Lenihan, T.D. Arising from this visit it now 
appears most likely that clofazimine will be produced in India on a non
profit basis during I 981. 

A rewarding feature of this visit was the opportunity it provided for 
the team to visit Indian leprosy research centres and leprosaria to see 
clofazimine in action. 

Another most valuable outcome of this visit was that contact was 
established between these Laboratories and the Central Drug Research 
Institute of India at Lucknow and the All India Institute of Medical 
Sciences at Delhi and, as a result, collaborative work is now in progress 
between these centres and the Laboratories. 

Clofazimine in Non-Myobacterial Diseases 
In 1971 attention was drawn to the probability, in view of its ability 

to control erythema nodosum leprosum reactions, that clofazimine might 
also be useful in diseases in which there was possibly an auto-immune 
factor operating. 

Mackey and Barnes (Brit. J. Dermatol. 91, 93, 1974) have demonstrated 
the usefulness of systemic clofazimine in discoid lupus erythematosus. 
Michaelsson et al. (Arch.Dermatol., 112, 344, 1976) and Thomsen and 
Rothenborg (Arch. Dermato/., 115, 851, 1979) in pyoderma gangrenosum, 
and Mo1in (Acta Dermatovener, 55, 151, 1975) in pustulosis palmaris et 
plantaris. EUis and Taube have reported on its value in the treatment of 
trophic ulcers when applied topically in an ointment (S.Afr.Med.J., 47, 
378, 1973). Dr. D. O'Donoghue, Department of Gastroenterology, St. 
Vincent's Hospital, is now investigating its potential in the control of 
Crohn's disease, when given systemically. 
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A New Synthesis for Clofazimine 
Clofazimine was originally prepared by oxidising 2-amino-4'

chlorod-iphenylamine hydrochloride using quinone in acetone and the 
imidazophenazine hydrocJ1loride formed was converted to the base and 
was then reduced catalytically. On exposure to air clofazimine was 
produced. 

Altematively the 2-aminodiphenylamine salt was oxidised with ferric 
chloride and the resulting 2-iminophenazine was reacted with isopropyla
mine, in alcohol and in a sealed tube, to yield the required product. 

We have now prepared clofazimine by a further method by reducing 
the 2-iminophenazine in the presence of acetone using Adams catalyst. 

" (CH,),co OC~v.· NH ! Red.Adom• 
N o&' NHR 

R=C.H.CI(4-) 
R'= CH(CH.), 

Presumably the iminophenazine was reduced and then formed a Schiff 
base as indicated; further reductio.n gave the reduced colourless 
dihydrophenazine which on exposure to air was converted to clofazimine. 

CANCER 

Benzopyrano{2, 3-d]pyrimidines 
Our study of the antitumour properties of benzopyrano[2, 3-d] 

pyrimidines has continued: the biological activity of closely-related 
tricyclic compounds has been the subject of various recent reports (cf. 
Althuis et al., J .Med.Clzem., 23, 262, 1980). 

In view of the influence of the imino group qn biological activity, which 
has been demonstrated in these Laboratories, it was important to devise 
a tricyclic compound in which the imino-group was preserved intact. 
This has now been achieved by the condensation of 2-iminochromens with 
methyl ketones, resulting in the formation of 2·imino-benzopyrano[3, 4-d] 
pyridines. These products are presently undergoing evaluation. 

· The surprisingly high reactivity displayed in this synthesis by the 
4-methylene group towards the methyl group resembles the affinity 
previously shown by this site for alkoxy groups yielding products whose 
antitumour properties have already been described (O'Callaghan and 
Conalty, Proc.Roy.Jr .. Acad., 79B, 87, 1979). 

Among the unexpected byproducts isolated in the course of the synthesis 
were substituted dihydropyridones. Remarkably, spectroscopic studies 
show that in solution these exist not as the normal lactam (- CONH-) 
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isomers but as iminoalcohols having the isomeric -CH(OH)N= formu
lation. This type of isomerism is unusual but not unique, having previously 
been discovered in the clinically important anxiolytic oxazepam, and more 
recently in other compounds having considerable pharmacological activity 
(Rester et al., J. Med. Chem., 23, 643, 1980,). Its discovery now strongly 
indicates that these dibydropyridones may be of interest as potential 
antimetabolites, and their evaluation is being arranged. 

In a separate study, preliminary investigations are being carried out on 
a variation of the classical method of purine synthesis which has recently 
been discovered by us. Only a very limited study has so far been carried 
out, and the scope of the method has not yet been defined, but tbe impor
tance of the whole field of purine chemistry is such that further investiga
tion is clearly necessary. No new purines have yet been prepared, but it 
appears that this method may make it possible to synthesise new purine 
derivatives which were previously inaccessible. 

Thio-sugar Nucleosides 
The programme of synthesis of nucleosides from cytosine, 5-fiuorouracil 

and other pyrimidines and novel sulphur-containing sugars, cyclic or 
linear, referred to in last year's Report, has continued during 1980. The 
antitumour or antiviral properties of these compounds, and their effects on 
certain enzymes, wiil be compared with those of standard biologically 
active nucleosides. 

Again, the principal emphasis has been on acyclic carbohydrate com
ponents. The sugar synthesis based on Pummerer rearrangement has made 
simple Nl-(~-substituted ethyl)pyrimidines (I, 2) readily available. This 
permits further study of the scope of cyclisations familiar in pyrimidine 
nucleoside chemistry which give rise to 2, 2'- and 2' , 6-cyclonucleosides. 

HN O y t) olJ (1) x~oH 0 
UN NR (3) R'=SMe 

NI (2) X=NH2 (4) R'=OCHO 
R' 

0 

~l)' (~ 
I 

MeSCHCH2NHR 

Experiments concerning the latter mode of cyclisation were particularly 
interesting. The alcohols (1) were stable to alkali under conditions where 
the corresponding furanosides (with 2'-0H cis to pyrimidine) gave 2', 6-
cyclonucleosides. On the other hand the amine (2; Y= F) evidently exists 
in equilibrium with the bicyclic isomer (3; R=H), and acylation yields 
largely or only the amides (3; R=acyl). We have now found that sodium 
methoxide regenerates, in good yield, the 5-fluorouracil derivatives (5) with 
characteristic u .v. spectra. 
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The 5-unsubstituted compounds (1, 2; Y=H) had to be made indirectly 
since silylated uracil yielded an inseparable mixture of N1- and N 3-

substituted derivatives. The alcohol was obtained in high yield by catalytic 
hydrogenolysis of its 5-iodo analogue (1; Y=I). It was converted via the 
mesylate into the azide which on catalytic reduction in acid solution gave 
the crystalline hydrochloride of (2; Y=H). It is possible that some bicyclic 
isomer was present when the reduction was performed without acid, but 
none has been identified. 

Br 1)' 
0 

R R. 

(~ (~ (8) 

R=4-thio-DL-erythrofuranose R=2-deoxy-D-ribofuranose 

In a different area, we have prepared a nucleoside (~ from 
6-iodotetrahydroquinazoline-2, 4-dione. The base, made from 5-iodoan
thranilic acid and urea in boiling phenol, was readily silylated and gave 
mainly the N 3-substituted nucleoside ester from the 4-thioerythrose 
1-acetate 2, 3-phenylboronate. When more of this compound and related 
derivatives become available, it will be of interest to compare their antiviral 
properties with the established agents 5-iododeoxyuridine (8) and 
5-bromovinyldeoxyuridine (7). 

Formyl Nitrite Desulphurizations 
An attempt to nitrosate the chloroethyl urea (3; R= CONHCH 2CH2Cl) 

using sodium nitrite in formic acid (a better solvent than acetic) gave a 
complex product from which two sulphur-free compounds were isolated. 
The methylthio had been replaced by a formate ester group and the com
pounds were [4; R=CONHCH2CH2Cl and R=CON(NO)CH2CH2Cl]. 

It was important to establish the scope of this novel desulphurization. 
The simpler amide (3; R= Ac) afforded (72% yield) a clean product in 
which MeS was again replaced by OCHO, but was recovered in high 
yield when treated with formic acid alone. It is possible that formyl nitrite 
HCOONO is involved in a concerted cyclic process which yields the 
formate ester together with unstable methyl thionitrite MeSNO and its 
decomposition products. 

We found that the reagent afforded a great variety of products, often in 
good yield, with other sulphides (Pht = phthaloyl below), e.g. 
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MeSCH2CH 2NPht --+ MeSOCH2CH2NPht 
(also from NaN02- AcOH) 

OAc OCHO 
I I 

MeSCHCH2NPht --+ [MeSCHCH2NPht] --+ PhtNCH2CHO+ MeSH 

5-FU 
I 

[NaN02- AcOH unreactive, 
HC02H alone --+ PhtNCH2CH(SMe)z] 

MeSCHCH2NPht--+ mos.tly unchanged 

0 0 

' 1H 
Me~ 

[from (2; Y I)] 

The reagent may prove most useful for generating the free aldehyde, 
or its derivatives, from the Pummerer rearrangement products 
RSCH(OAc)R', and should be a valuable asset in the chemistry of 
thio-sugars and their nucleosides which forms an important part of 
our investigations. 

GRAM-NEGATIVE INFECTIONS 

Compounds Related to Nalidixic Acid 
Reports continue to appear in the literature on the synthesis of nalidixic 

acid type compounds which are being examined as potential agents for 
the treatment of bacterial infections, especially those caused by Gram-
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negative organisms. This continuing interest stems from the inadequacy 
of known nalidixic acids which permits the rapid development of highly 
resistant bacterial strains. \Ve have continued our synthesis of compounds 
of type (9) in which Rand/or R' are leaving groups (see report for 1979) 
which we propose to react with a variety of nucleophiles, and thus provide 
nalidixic acid related compounds carrying various combinations of 
substituents in the pyrimidine ring moiety. 

Cl . 

1 J "I:OOEt), l _,;::. .CH 
NeS N ~W 

Et 

(9) (10) (11) 

A key intermediate in this synthesis is the pyrimidine (10) which we 
have synthesised by conventional methods. Reaction of this compound 
with ethoxymethylenemalonate yielded the enamine (11) which by thermal 
cyclisation in boiling diphenyl ether yielded the pyrido[2, 3-d]pyrimidine 
derivative (9; R=Cl, R'=SMe). However, this cyclisation was accom
panied by the formation of a complex mixture of products which proved 
extremely difficult to resolve. We have evidence from preliminary experi
ments that the ease of cyclisation of these enamines and the purity of 
the products formed, are markedly influenced by the nature of the 
substituent in the 4 (6) position of the pyr-imidine ring. Accordingly, we 
have initiated a series of experiments in which the chlorine atom was 
replaoed by nitrogen-containing heterocyclic residues, e.g. pyrrolidino, 
before condensation with ethoxymethy1enemalonate. Subsequent cyclisa
tion followed by alkylation and oxidation has yielded products 
(e.g. 9; R= l-pyrrolidyl, R'=S02Me) in which the methylsulphonyl 
residue is readiiy replaceable by nucleophiies. So far we have reacted it 
with piperidine, morpholine and N-methylpiperazine. The final stage in 
the synthesis i .e. alkaline hydrolysis of the ester proceeds smoothly. 

These compounds together with the various intermediates are currently 
being examined in a bacterial screening programme. 

Compounds Related to 2,6-Diaminopimelic Acid 
Of the various approaches to the synthesis of antimetabolites (15) of 

2,6-diaminopimelic acid (DAP) incorporating a 4-aryl substituent, the most 
promising is the Bucherer hydantoin synthesis from 3-arylglutaraldehydes 
ArCH(CH2CH0)2 or the variation mentioned in last year's Report which 
avoids isolation of these sensitive dialdehydes. 

This route is iliustrated by the sequence to the "one-armed" model 
compound 4-phenyl-2-aminobutyric acid which we _have now carried out 
satisfactorily, isolating the amino-acid as the N-benzoyl derivative (16) in 
good overall yield from the starting alcohol, 3-phenylpropan-l-ol (12): 
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OCO,h -QC!\ c~:;:H /---(~~9~ = 
N Ar NH Ar ptJI' • 

NH, 
CO,H CN CO,I-' 

(13) {14) (15) (16) 

The extension of this scheme ,o the desired bis(amino-acids) (15) 
requires bis-sulphoxides ArCH(CH!CH2SOAr')!- We initially us...od the 
p-chlorophenyl compounds [Ar'=C,,H4Cl{p-)] although more recently we 
made p-tolyl analogues which are ,..ormed faster from the sulphides; this 
permits more satisfactory selective oxidation (using periodate). 

We have not yet attempted to separate the stereoisomers of either 
these sulphoxides or the Pummerer rearrangement products [bis(a
acetoxysulphides)}. Preliminary experiments indicate that the subsequent 
cyanide-ammonia reaction gives primarily the cyclic iminodinitriles (14) 
which will of course be useful precursors for antagonists of the bacterial 
metabolite (13 related to DAP. Synthesis of the linear diacids (15) may 
best be achieved by convening the Pummerer products into bis-hydantoins 
~7a cyanohydrins. and work towards this end is in ~and. 

DNA REPLICATIOX A~D SEGREGATIO 

Our previous experiments strongly suggested the existence of a unique 
DNA site for replication termination in a large replicon, the chromosome 
of BacWus subtilis (see Report for 1979). A definitive experiment to 
establish the existence of such a site has been designed. The partial 
merodiploid SLrain, GSY 1127. contains a circular chromosome 25% 
larger than normal: the inserted duplication creates an asymmetry in 
origin-terminus distance between ;he bi-directionally replicating arms of 
the chromosome. In this strain the replication order of terminal genes, 
when compared with the order in \\ild type strains, should determine if 
there is a block in replication (terminus) on one of the chromosome arms. 
The experiment requires synchronous growth in medium containing a 
density isotope or analogue, such that as DNA is replicated its density is 
changed. The presence of various genes in replicated or non-replicated 
DNA can be determined by genetic transformation. 

Technical difficulties arise because of the instability of the merodiploid 
and the duplication of man) genes. We have succeeded in overcoming 
these by isolating a synchronous subpopulation of merodiploid spores 
on renografin gradients. Because of extra membrane components these 
spores germinate only in nutrient broth. The thymine and thymidine 
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content of this has been estimated by dilutions to minimal growth support 
of the thyAthyB derivative and by competition experiments in the 
incorporation of 3H-thymine and 3H-tbymidine with thymine or 
thymidine. Because of the lethal effects of 5-bromo-2'-deoxyuridine 
(BUdr) a theoretical density transfer medium has been estimated by 
competition experiments with 5-bromouracil and BUdr and prepared. 
This medium has allowed us to get a clean separation of replicated and 
non-replicated DNA during synchronous out-growth of the spores. The 
analysis for gene order of replication is in progress. 
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STUDENT GRA. ... ~T REPORTS 

Dal-id C. Bristol 

Department of Physiology, University College, Cork. 

Director: Dr. ~f. G. O'Regan. 

The effects of prostaglandins on chloride absorption; secretion by guinea-pig 
ileum in vitro. 

Pairee segments of guinea-pig ileum. stripped of the external muscle, 
were mounted in Ussing-rype cba~bers, bathed by oxygenated Krebs 
solution and maintained at 3TC. ~et chloride flux was evaluated by 
simultaneous determination of the unidirectional fluxes of radioactive 
chloride (36Cl). The transmural po;:ential difference and tissue resistance 
\\ere also determined. 

In control conditions, \\e found substantial movements of chloride in 
both mucosal to serosal and serosal to mucosal directions, \\'.ith an 
overall net secretion. Acetylsalicylic acid (3.2 x 10- 4 M) induced net 
chloride absorption which was due to an increase in the mucosal to 
serosal flux.. The resistance and potential difference were also reduced. 
Exposure of the acetylsalicylic acid-treated tissue to prostaglandin E 1 
(5.5 x w-• M) returned the chloride fiuxes to control values but the 
resistance and potential difference remained unchanged. 

It is concluded that guinea-pi; ileum contains an active chloride 
secretoi) mechanism which is st:imu · ated by prostaglandins. Analysis of 
the flux ratios suggests that the '1Cl absorption seen in acetylsalicylic 
acid-treated tissue is probably by a passive mechanism. 

Catherine Carey 

Department of Medicine, University College, Galway. 

Director: Dr. F. ~. SteYens. 

Clinical associations of tile costal f,;nge 

In many adult patients a network of irregular cutaneous vessels is seen 
around the lower chest wall. This costal fringe or zona corona has long 
been recognised. but no underlying pathological condition has been found 
to be responsible for its development, although the clinical impression of 
an association with emphysema, tuberculosis or chronic heart failure had 
been mooted by W. B. Bean in 1959 in "Vascular Spiders and related 
Lesions of the Skin'·. 

A survey of the frequency of the costal fringe in 58 male and 10 female 
unselected medical inpatients has been undertaken. A fringe was detected 
in 44 patients. The density of the vascular lesion, its relationship to age, 
sex. smoking habits and to the clinical measurements of blood pressure, 
cardiothoracic diameter. peak fio rate and forced expiratory volume in 
1 second (FE V J failed to demonstrate any significant correlations. 
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Bridin Ni Chanainn 

Department of Medicine, University College, Dublin. 

Director: Professor T. B. Counihan. 

Oral Mg Therapy (Dietary Mg). 

In conjunction with a trial of Oral Mg therapy 13 volunteers were 
asked to keep a dietary record for 1 week. This report concerns the 
relationship of dietary Mg to lymphocyte Mg. No relationship was found 
between dietary Mg and urinary or plasma Mg. 

Dietary Mg. Ca & K were calculated from McCance and Widdowsons 
"The Composition of Foods" with estimated accuracy of 5-10%. Mg 
intake ranged from 185-611 mg Mg:day. Mean=350 mg Mgfday. 

In the 9 subjects with intake of 275-399 there was a close correlation 
between dietary and lymphocyte Mg R=0.88 P>O.l. Lymphocyte Mg 
in those 3 with a dietary intake > 410 mg Mg/day was low in proportion 
to dietary intake, whereas Iymphocyte Mg in the 1 subject with low intake 
was high in proportion to dietary intake. This is in accordance with an 
increased absorption of Mg with low dietary intake and decreased absorp
tion with high dietary intake as has been reported. 

These results suggest that there exists a relationship between dietary 
and lymphocyte Mg but further study is warranted. 

Geraldine Conlon 

Department of Medicine, University College, Dublin. 

Director: Professor T. B. Counihan. 

Bioassay of 25-0H Vit DJ in patients with alcoholic liver disease using 
H.P.L. C. 

The project is designed to investigate serum 25-0HD3 levels in patients 
with a history of heavy alcohol ingestion. Eighteen patients from the Mater 
Hospital were selected and grouped according to hepatic changes 
(determined histologicaUy) into four sections, i.e. those with normal liver 
histology, mild liver damage, moderate damage and severe damage. 

Three female and 15 male patients were selected, ages ranging from 
twenty-four to sixty-four years and a full dietary history including recent 
U.V. light exposure was obtained. Age-matched control subjects were 
also investigated. Except for one patient who was found to have a very 
high level of vitamin D, none had previously received either oral or 
parenteral vitamin D supplements (this fact further validates the method). 

Results 
The mean circulating 25-0HD3 levels in the control group was 

approximately I lng/ml (the controls all being pioneers) whereas the mean 
level in the alcoholics with normal liver histology is 7.5ngjml. This is to 
be expected due to factors associated with alcoholism i.e. diet, enzyme 
induction etc. 

114 



With progressively severe hepatic damage the 25-0HD3 levels fall 
until only lng/ml is found in those with severe liver destruction. 

Thus 25-0HD3 levels are directly related to the extent of liver damage 
in alcoholism. The reason for this is not clear, the most likely explanation 
would be a hepatic hydroxylation defect. 

John Cunningbam 

Department of Obstetrics and Gynaecology, Mater Hospital, Dublin. 

Director: Professor E. de Valera. 

Hyperpro/actinaemia in Stein-Leventhal syndrome, hirsutism, and post-pill 
amenorrhoea. 

The frequency of hyperprolactinaemia was studied retrospectively and 
prospectively in patients attending the Mater Hospital and the National 
Maternity Hospital in Dublin. There were 33 patients with Stein-Leventhal 
syndrome, 53 patients with hirsutism, and 23 patients with post-pill 
amenorrhoea. Plasma prolactin was measured by radioimmunoassay in 
the Endocrine Unit of the Mater Hospital. Also measured were plasma 
gonadotrophins, and testosterone and urinary steroids where appropriate. 

Plasma prolactin was elevated in 24% of patients with Stein-Leventhal 
syndrome. The hyperprolactinaemia was of a mild degree (range 320-860 
mU/1; normal less than 300 mU/1) and there was no correlation between 
individual clinical and biochemical features of the syndrome. 

ln patients with hirsutism, 11 of 53 patients (20%) bad mildly to 
moderately elevated plasma prolactin. The hyperprolactinaemia was more 
often found in patients with oligomenorrhoea or amenorrhoea (30 %) than 
in patients with normal periods (13 %). However, there was no correlation 
between plasma prolactin levels and testosterone levels. 

In post-pill amenorrhoea, plasma prolactin was elevated in 30% of 
patients. One of these hyperprolactinaemic patients had also galactorrhoea. 
The range of hyperprolactinaemia was from 300 to 1,000 mU/ 1. The 
frequency of hyperprolactinaemia in post-pill amenorrhoea is higher 
than the 21% frequency in idiopathic amenorrhoea reported previously 
by us (Irish Journal of Medical Science 149, 236, 1980). 

Stephen Cusack 

Department of GynaecologyfEndocrinology, Mater Hospital, Dublin. 

Director: Mr. B. M. Coughlan. 

Motility characteristics of human spermatozoa: effect of time, temperature 
and cyclic nucleotides. 

This study was designed to determine the optimum storage time and 
temperature for human semen between sample production and routine 
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analysis. The effect of temperature including sub-zero and addition of 
cyclic-AMP and theophylline on sperm motility was also evaluated. 

Semen samples were collected from 9 donors. Initial evaluation com
prised sperm count, percent normal morphology and viability. Motility 
and kinetics were re-evaluated after set times (2, 4, 8 and 24 hours) and 
temperatures ( - 70°C, 4°C, room temperature and 37°C). 

Storage at room temperature for up to 4 hours results in negligible 
deterioration in motility and viability whereas, at 4°C and 37°C a significant 
decrease in motility was observed. Viability was maintained at 4° but 
impaired at 37°. Storage at room temperature for over 4 hours caused 
deterioration in kinetics in most samples. 

Cryopreservation (-70°C) caused loss of all motility. Addition of 
glycerol (7 .5 %) prior to freezing allowed recovery of about 30% of original 
values. Freezing in plasma or semen/cervical mucous mixtures was 
ineffective. Theophylline (final conen 5.4 mM) added to asthenozoo
spcrmic or post-thawed semen increased the forward progression 
dramatically. Cyclic-AMP (18 pmolfml) was ineffective. 

These findings show the importance of storage conditions in the 
analysis of the routine spermiogram and also the use of cryopreservative 
techniques and motility modifiers for the preservation and improvement 
of spermatozoal kinetics. 

John Dowling 

Department of Surgery, Mater Misericordiae Hospital, Dublin. 

Directors: Professor Eoin O'Malley and Mr. J. P. Duignan. 

A review of thyroid carcinoma. 

A retrospective study of 23 years experience with thyroid carcinoma 
at the Mater Misericordiae Hospital was performed. 2,600 patients had 
a thyroid procedure performed in this period and of these 79 cases of 
carcinoma were identified. The presenting signs and symptoms, operative 
notes, post-operative complications, and long-term follow up were 
reviewed. The histology was independently reviewed by a pathologist. 

This study revealed an increasing incidence of thyroid carcinoma 
being treated in this hospital in the past 5 years; that a single thyroid 
nodule in a male patient is the single most reliable indicator of malignancy; 
ultrasound was found to be more reliable than thyroid scanning as a 
diagnostic aid. Histology revealed tht 33% of patients with thyroid 
cancer had long standing goitres and that follicular carcinoma ( 44 %) was 
more common than papillary (24 %). 

The follow-up rate so far in this study is poor - 30% but shall be 
continued to further assess prognosis. 
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Mary Feerick 

Department of Pathology, University College, Galway. 

Director: Professor John D. Kennedy. 

Data processing of autopsies. 

Reports of post mortems performed at the Regional Hospital, Galway 
over the past :five years were examined. An index card was prepared for 
each autopsy stating the patient's age and sex, the P.M. Number, the 
cause or causes of death and the Pathologist's name. SNOMED 
(Systematized Nomenclature of Medicine) was used for coding causes 
of death. In each case a topography number was used and at least one 
of the following numbers - morphology, disease function or aetiology. 
In many reports more than one cause of death was given. In such cases 
all diagnoses, both anatomical and histological were entered on the index 
card and the principal cause of death indicated. 

It is hoped to continue on with the data processing and to enter all 
information into a computer, thus enabling the updating of a previous 
paper on the incidence of myocardial infarction and thromboembolism 
as a cause of death in Galway. 

G. :\1. Glynn 

Anatomy Department, University College, Galway. 

Director: Professor M. J. T. Fitzgerald. 

Extensor digitorum longus muscle of the rat. 

Extensor digitorum longus is composed of two sub-bellies. One of these 
is histochemically composed of white muscle and gives rise to one tendon 
which runs to the lateral digit. The other sub-belly is composed of red 
muscle and gives rise to three tendons which run to the three middle digits. 

Each of the three types of muscle fibres in EDL appears to receive a 
nerve input from a morphologically distinct type of motor end plate. 

EDL has 21-25 spindles. They are disposed in a markedly eccentric 
pattern. The spindle distribution is markedly similar to the. pattern of 
motor end plate distribution. 

EDL is phylogenetically a new muscle. lt has only developed in 
mammals. In lower vertebrates there exists an Extensor Digitorum 
Communis which represents the EDL and EHL of mammals. 

Evidence is advanced to suggest that the white sub-belly of EDL is 
perhaps in the process of evolution in that it may eventually differentiate 
in suitable mammals into a long extensor of the lateral digit. 
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Patrick Halligan 

Department of Medicine, University College, Dublin. 

Director: Professor T. B. Counihan. 

Long-term clinical experience with atenofol 
An open study assessing the effects of atenolo1 therapy in three groups 

of patients (a) Hypertension; (b) ischaemic heart disease and hypertension; 
(c) ischaemic heart disease with normotension, with long term follow-up 
was evaluated. 

(a) Hypertension group: 35 patients were followed up for periods ranging 
from 12 to 48 months (mean 16 months). Blood pressure control was 
maintained with atenolol (100 mgms daily) or in combination with 
combined diuretic (Moduretic) for moderate hypertension or in com
bination with prazosin (Hypovase) for severe hypertension. Therapy was 
discontinued in 9 patients for worsening intermittent claudication (3), 
exacerbation of chronic obstructive airways disease (1), cost of drug (2), 
poor BP control (3). The latter 3 patients bad severe hypertension requiring 
multiple drug combinations. Other minor side effects were attributed to 
the drug, namely, cold extremities (6), rash (1), sore eyes (I), paraes
thesia (1). 

(b) Ischaemic heart disease and hypertension: 21 patients with a history 
of angina pectoris and hypertension were commenced on Atenolol. The 
ages ranged between 55-78 years (mean 61 years). 10 patients had mild 
hypertension, 6 moderate and 5 patients had severe hypertension. Five 
patients were treated with 50 mgms atenolol, 14 patients treated with 
100 mgms and 2 patients required 150 mgms. Eleven patients had a 
diuretic added to their therapy and 4 patients required both a diuretic 
and prazosin. Blood pressure was adequately controlled during a follow up 
over months (mean), and there was subjective improvement in symptoms 
related to angina. However, treatment was discontinued for aggravation 
of peripheral vascular disease in one case and for cost in another. Other 
side effects included cold extremities (I), impotence (1), and worsening 
intermittent claudication (2), but did not require cessation of therapy. 

(c) Normotensive patients with Ischaemic heart disease: Eleven patients 
were included in the study. The mean age was 56 years and duration of 
history of angina ranged from {}-5 years. All patients were treated and 
followed for a mean period of 13 months. Effective relief of symptoms 
was achieved in 10 patients as noted by reduction of number and severity 
of attacks and or reduction of glyceryl trinitrin tablets consumed. Treat
ment was discontinued in two cases, for poor compliance and substitution 
with another beta-blocking drug respectively. Side effects reported 
included: cold extremities (2), worsening peripheral vascular disease (2), 
heart failure (1), skin rash (1) and impotence (1). The side effects reported 
did not require discontinuation of atenolol therapy in any patient. 
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Antonia Lebane 

Department of Clinical Pharmacology, Royal College of Surgeons in 
Ireland and The Blood Pressure Clinic, The Charitable Infirmary, Jervis 
Street, Dublin. 

Directors: Professor Kevin O'Malley and Dr. E. T. O'Brien. 

Reporting of blood pressure data in medical journals. 

This was a retrospective study of literatUre published on blood pressure 
in four leading general medical journals. The purpose of the study was to 
determine if the criteria usually applied to scientific methods were being 
applied to blood pressure measurement reporting. 

Four prestigious general medical journals were selected, The British 
Medical Journal, The Lancet, The ~ew England Journal of Medicine 
and The Journal of the American Medical Association. The papers were 
detected through the subject index under the headings, blood pressure, 
hypertension, hypotension, antihypertensive agent or drug. Correspon
dence, editorials, leading articles, commentaries and book reviews were 
excluded as these were unlikely to contain relevant data. Most articles 
were originals, short papers or progress reports. The years 1969 and 1979 
were studied and compared to assess possible differences which might 
have emerged \vith the recent increased awareness of the importance of 
measurement techniques. Each article was read and a check list compiled. 
The following information was sought - type of apparatus used, whether 
the diastolic pressure was taken as Korotkoff phase 4 or 5, number of 
readings taken, position of patient during measurement, limb used, bladder 
size, presence of obesity or arrhythmia, clinical setting (hospital, surgery, 
home), personnel taking the measurement and the time of day. 

Ninety-six papers were studied, 36 for 1969 and 60 for 1979. Of these 
85 bore the words ''blood pressure" or "hypertension". The following 
details were not stated: type of sphygmomanometer, 61 papers; which 
diastolic end point was used, 62; position of the subject, 49; number of 
measurements per assessment, 70. For the remaining data virtually no 
information was given. There was no obvious difference between data 
for 1969 and 1979. 

We conclude that referees and editors do not apply sufficiently strict 
standards with respect to blood pressure measurement when assessing 
scientific papers on blood pressure and there has been no discernible 
improvement in the past decade. The lack of relevant data makes inter
pretation difficult and comparison between reports impossible in blood 
pressure research. 

Mel McEvoy 

Mater Misericordiae Hospital, Endocrine Unit, Dublin. 

Director: Dr. Petr Skrabanek. 

Idiopathic familial elevation of alkaline phosphatase. 

Only sporadic cases of idiopathic elevation of serum alkaline phos
phatase have been reported in the literature. In a unique case described 
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by Wilson (New Engl J Med 1979, 301, 983) familial idiopathic elevation 
of serum alkaline phosphatase was inherited as an autosomal-dominant 
trait. We have had an opportunity to study the first European family 
with this disorder. A systematic survey of the family of the propositus 
showed abnormally high serum alkaline phosphatase in all siblings of the 
propositus and in his mother, in the absence of disease. Isoenzyme 
analysis, using Gelman Isozyme electrophoretic system showed that the 
elevation of alkaline phosphatase was due to a mixture of a slow liver 
fraction, bone fraction, and intestinal fraction. 

The awareness of this benign condition should prevent exhaustive 
investigations once its familial nature is established and the family 
reassured. 

Brendan Madden 

Department of Biochemistry, University College, Dublin. 

Director: Professor D. J. Hingerty. 

Biochemical investigation of catecholamine-secreting tumours. 

Recent advances in catecholamine (CA) methodology have led to 
increased detection of the rare but diagnostically misleading phaeochro
mocytoma and neuroblastoma tumours. The variable metabolic patterns 
for catecholamines in such cases can sometimes give useful information 
about the size, location, and nature of the tumour. 

A simplified method for differential estimation of epinephrine (E) and 
norepinephine (NE) was applied to urine from two patients with 
phaeochromacytoma and to extracts of tumours later successfully 
removed. Despite the location of the tumour in each case in the adrenal 
(where E normally predominates) high NE/E ratios (9/1 and 13/1) were 
found; this is related to the limited capacity of the methylating system in 
conversion of NE to E. The larger tumour contained much higher levels 
of the major CA metabolite vanilmandelic acid (VMA) indicating the 
development in long standing tumours of increased capacity for local 
inactivation of CA so that patients with larger tumours may paradoxically 
have less dramatic symptoms. 

Recent reviews have indicated the usefulness of E estimations as 
indicators of Multiple Endocrine Neoplasia Type II (MENu; Sipples 
Syndrome). Tests on four siblings of a child recently diagnosed as having 
MENn showed no increase in urinary E levels but further monitoring 
will be necessary because of possible later development of the syndrome. 

A recently published method for separation of CA metabolites in 
cerebrospinal fluid was modified and applied to the previously mentioned 
tumours and to urine from phaeochromocytoma and neuroblastoma 
patients. Good separation was achieved and several compounds of interest 
were identified, particularly homovanillic acid (HV A), a particularly 
useful marker for neuroblastoma and possibly for malignant pha.eo
chromocytoma. 
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J. A. Murray 

Department of Radiology, Regional Hospital, Galway. 

Director: Professor J. P. Murray. 

C/inico-radiological correlations in adult respiratory distress syndrome. 

The project involved the identification of probable patients from the 
register of the Intensive Care Unit of Galway Regional Hospital over a 
period of 2 years. A total of 112 case records were scrutinised and 72 
cases of ARDS identified. In 46 patients the x-ray examinations could 
be closely correlated with the clinical information and physiological 
parameters. Those 46 patients had a total of 612 chest x-rays and of 
those, 297 could be closely correlated with arterial blood gas levels, 74 
with serum albumen and 21 with serum ·osmolality findings. Central 
venous pressure readings were correlatable with 60 x-rays. In all instances 
the blood sampling had been taken within one hour before or after the 
relevant chest x-ray. The chest x-rays were reviewed by the Director 
(Professor J. P. Murray) and graded as to the degree of pulmonary oedema 
and the presence of complications in a "blind manner" without knowledge 
of the biochemical findings. 

The information obtained has been coded and stored in a computerised 
form in the computer centre of U.C.G. as a data base for analysis and 
future reference. 

In 33 of the cases of ARDS due to major trauma or surgery a close 
correlation between the x-ray findings and arterial blood gas levels was 
available throughout the full course of management of each patient in 
the I.C.U. In 15 cases the terminal x-ray findings could be checked and 
related to the autopsy findings. 

Preliminary analysis of those 33 cases of ARDS showed that there was 
clear radiographic evidence of interstitial pulmonary oedema in 15 cases 
before there was any appreciable disturbance of arterial blood gas levels 
and a fall in arterial oxygen saturation anticipated the radiographic 
changes in only 2 patients. 

Clinically evident dyspnoea appeared either before or coincidentally 
with radiographically evident pulmonary oedema in all cases. 

Of the 18 survivors, 10 had progressed to widespread air space oedema 
before regressing on positive pressure ventilation. Progression to the 
coarse reticular pattern of "respirator" lung was evident in 5 patients, 
all dying from respiratory insufficiency and with autopsy confirmation of 
the radiological diagnosis. There was autopsy confirmation of radiographic 
evidence of significant pulmonary sepsis in 6 patients. The extent and 
degree of pulmonary oedema per se, did not appear to influence the 
ultimate result but did affect ventilatory factors such as ventilatory 
oxygen concentration and pressures. 
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Margaret Murray 

Department of Experimental Medicine, University College, Galway. 

Director: Professor S. M. Lavelle. 

Analysis of acute abdominal pain for diagnostic data base. 

The aim was to collect an accurate disease profile of the frequency of 
symptoms and signs in patients who had presented with acute abdominal 
pain in the Regional Hospital, Galway, in order to aid and develop 
micro-computer aided diagnosis, from case notes. 

A proforma of relevant clinical findings was drawn up in the department. 
Following a search and examination of the case notes filed in the Medical 
Records '-department, the proforma was completed for these patients 
who had presented in the period 1975-1980. 

The profiles were allocated to the final diagnosis obtained on hospital 
discharge. Those, where the final diagnosis was appendicitis or non-specific 
abdominal pain were disregarded, as a sufficient number had already 
been collected in the department. 

The diseases where proven diagnosis were available were: 

Cholecystitis 74 Ulcer 5 
Urinary tract infection 32 Duodenitis 2 
Renal calculi 20 Gastroenteritis 4 
Perforation 18 Epididymorchitis 3 
Small bowel obstruction 21 Vascular 3 
Mesenteric adenitis 20 Muscular 1 
Diverticulitis 11 Prolapsed disc 1 
Other obstruction 10 Carcinoma colon 3 
Pancreatitis 9 Alcoholism 1 
Gastritis 9 Pulmonary embolism 1 
Ovarian cyst 5 Foreign bodies 1 
Pelvic inftam. diseases 5 Cystitis 2 
Cholelithiasis 5 
Cholangitis I 
Bilary peritonitis 2 
Mucocoele 1 

Due to the wide range of diseases involved, and some inadequacies 
of the case notes, the information collected is not wholly adequate to 
allow accurate statistical analysis. However, when added to the larger 
data base already present in the department, they will be of value in the 
completion of a diagnostic programme on the acute abdomen. 

A working knowledge of the Medical Records' department and its 
filing systems was achieved. Familiarity was obtained with the working 
of the Commodore PET micro-computer and a course in BASIC language. 
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Rajen K. Naidu 

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

Directors: Dr. J. G. Kelly, Professor K. O'Malley. 

Digoxin receptors ln hypertension. 

Abnormalities in red blood cell sodium and potassium transport have 
been reported in essential hypertension. As membranes Na/K A TPase is 
equated with the digoxin receptor we investigated the possibility of there 
being an alteration in digoxin binding characteristics of red blood cells 
from hypertensive patients. 

Venous blood samples were collected in heparinized tubes from 9 
hypertensive and I 0 normotensive adults. The normdtensives had no 
familial history of high blood pressure. All subjects were drug free. 

Erythrocyte membranes from these patients were prepared and in
cubated for two hours with varying concentrations of tritium labelled 
digoxin and an Omidazole-based buffer, pH 7.25. Both free and membrane 
bound digoxin were estimated and the binding parameters calculated by 
the method of Scatchard. 

The results obtained (see below) show no significant difference in 
receptor numbers or binding affinity between normotensives and hyper
tensive subjects. These findings are consistent with the transport defects 
being confined to the non-digitalis sensitive component of sodium 
transport. 

Digoxin Binding to Erythrocytes 

Molecules Kd 
per Cell X J0-8 

Normotensive 214 1.03 
± 18 ± 0.23 

Hypertensive 186 1.37 
± 20 ± 0.4 

{Mean± SEM) 

Stepben Raftery 

Department of Biochemistry, University College, Dublin. 

Director: Professor M. G. Harrington. 

The fate of administered arachidonic acid in the guinea pig. 

The arachidonic acid content of tissue lipids has been shown to be 
increased by feeding guinea pigs with polyunsaturated fatty acid supple-
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mented diets. In the present study an attempt was made to chart the tissue 
distribution of arachidonic acid injected intraperitoneally. In four 
experiments gross differences were recorded in the tissue distribution of 
(l-14C] arachidonic acid (1.6 ~g: I 84 ~Ci per mg). Difficulties encountered 
in the fractionation of tissue lipids using the Folch extraction procedure 
(Folch and Lees (1957) J.Biol.Chem. 226, 497-509) as applied~to guinea 
pig tissues were not resolved. In the final experiment whole tissue extracts 
were analysed without further processing. Five tissues from animals 
slaughtered 6 hours and 24 hours after injection were analysed. Up to 
20% of the administered dose was recovered. At 6 hours the tissues 
showed the relative distribution: liver> kidney>> lung>> brains= 
semina vesicles. At 24 hours the relative distribution was brain>> >liver 
= kidney>seminal vesicles>kidney. 

Robert Stuart 

Departrnent of Endocrinology, Mater Hospital, Dublin. 

Director: Dr. D . Powell. 

A genetic study of two families with congenital adrenal insufficiency. 

Two pairs of siblings from two families of the same name were found 
to have famil ial congenital insufficiency. Endocrine studies showed 
adrenal insufficiency with no enzyme defects. The children had bronze 
skin, elevated plasma ACTH levels, and minimal abnormalities in serum 
electrolytes. 

The possibility that the two families were related was suggested by the 
rarity of the condition and the fact the patients had the same family name. 
Genetic and genealogic studies were carried out, recording full names, 
including maiden names, dates of birth, death, or marriage, occupation, 
and addresses. This information was collected from interviews with 
surviving members of the families, from records of the Registrar-General 
in Dublin, from the Irish Census Returns of 1901 and 1911, from the 
Genealogic Office in Dublin Castle, from parish registers, and from 
grave-stone inscriptions. 

The genetic family tree in each family was constructed for five genera
tions including those of the propositi. No evidence of illegitimacy, 
adoption, or consanguinity was found. The origins of both families in 
the first half of the 19th century were traced to the same Dublin district 
which together with certain other similarities (oc{;upations, social status) 
suggest that a family link is likely. Unfortunately, the official records 
did not extend back beyond this and so the relation between the two 
families could not be ascertained conclusively. 
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Orla Sheil 

Department of Pathology, University College, Dublin. 

Director: Dr. T. G. Brien. 

Serum angiotensin converting enzyme in sarcoidosis. 

Serum angiotensin converting enzyme (SACE) \Vas measured in six 
groups of subjects: (a) 25 patients with histologi~ally proven sarcoidosis, 
untreated (b) 19 patients with histologically proven sarcoidosis on steroid 
therapy (c) 8 patients with clinical manifestations of sarcoidosis, untreared 
(d) four patients with clinical manifestations of sarcoidosis on steroid 
therapy (e) eight patients suspected of sarcoidosis in whom this diagnosis 
was subsequently excluded and (f) 15 normal controls. 

Untreated patients with histological sarcoidosis had bighe.r mean SACE 
levels (44.2 ± 20.4 U/ml) than controls (23.0 ± 4.8 U/ml) and 72% of 
these patients had SACE levels above the upper normal limit (35 Ujml). 
After steroid treatment mean SACE levels fell to normal although 3 out 
of the 19 patients still had values above the upper limit of normal. Patients 
originally suspected of sarcoid in whom the diagnosis was later excluded 
all had normal SACE levels. Thus, although 28% of patients with 
sarcoidosis had normal SACE levels (false negatives) t here were no false 
positives. SACE may be useful not only in the diagnosis of sarcoid 
disease but also in monitoring the response to therapy. 

Kevin P . Wa1sh 

Department of Clinical Medicine, T.C.D. Medical School Building, 
St. James's Hospital, Dublin. 

Director: Dr. J. S. Prichard. 

Sodium and potassium concentration in human leucocytes. 

Work carried out during the summer of 1979 established a method for 
measuring the sodium and potassium concentration of mixed human 
leucocytes after these bad been separated in specially designed centrifuge 
tubes. A more detailed study of this method was undertaken in 1980 and 
the new technique was compared with that previously used by Baron & 
Ahmed (I 969) in which leukocytes were separated in polythene bags. 
The results are shown below. It can be seen that the method of Baron & 
Ahmed provides a considerably greater yield of white cells but the amount 
of blood necessary is also much greater. Preliminary experiments were 
carried out to determine the rate of sodium effi.ux from leucocyte prepara
tions using 22Na. The first three studies suggest a half time for efflux of 
approximately 20-30 minutes and these results are of the same order of 
magnitude as those already published in the literature. 
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Studies upon Isolated Human Leucocytes 

H 20 /Dry weight 

Weight Leukocyte pellet 

Total H 20 content 

Extracellular H 20 

Intracellular H 20 

Tissue dry weight 

Intracellular Na 

Intracellular K 

Method ! 
20 ml 

2.01 

66.4±6.2 (23) mg 

56.4± 4.3 {23) mg 

34.0± 2.7 (23) mg 

22.4± 1.9 (21) rng 

11.0± 1.9 (18) mg 

46.5±9.7 (18) rnEqfl 

147.8± 7.7 (15) mEqfl 

Method ll 
10 m/ 

7.02±0.51 {19) ul 

2.42±0.25 (1 9) ul 

4.66±0.33 (19) ul 

57.6±4.3 (19) mEqf1 

134.2±4.3 (19) mEqfl 

Method I Preparation in polythene. After Baron & Ahmed (I 969). 
Method ll Specially designed centrifuge tubes. 

126 



APPENDIX I 

FINANCES 

The research funds made available to the Council during 1980 were 
as follows: 

THE MINISTER FOR HEALTH 
For General Research .. .... 
For Research Units 

IRISH TOBACCO MAKUFACTURERS' ADVISORY 
COMMITTEE 

For Cancer Research in St. Luke's Hospital, 
Dublin, under the direction of Dr. W. A. 
Boggust ...... 

THE WELLCOME TRUST 
Medical Student Scholarship Scheme 

GRA:t-.'TS FROM VARIOUS SOURCES 
For Chemotherapy Research in the MRC 
Laboratories under the direction of Dr. M. L. 
Conalty: 
WHO (Leprosy Division) 
Irish Cancer Society ...... 
National Board for Science and Technology 
Department of Foreign Affairs 
Hospitals' Trust (1940) Ltd. 
Messrs. May & Baker Ltd. 

BEQUESTS AND Do~ATIONS 
Bequest from estate of Seonaid Mulville, to 
be used in psychiatric research 
Bequest from estate of Thomas P. Hayden, 
to be used for cancer research 
Contribution by Rathdrum and Derralossary 
Select Vestry for cancer research 

MISCELLANEOUS 

127 

£ 
543,000 
140,000 

12,206 
9,209 
4,776 
2,444 

538 
216 

5,000 

1,546 

5 

£ 

683,000 

16,000 

2,355 

29,389 

6,551 
8,600 

£745,895 



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

FROM THE MINISTER'S A~lJAL G RANT 
Wholetime Fellowships 
Part-time Fellowships ...... 
Summer Student Grants 
Medical Student Scholarships 
Research Unit Salaries 
Research Unit Expenses 
Grants-in-aid - Technical Assistance 
Grants-in-aid - Expenses 
Grant to MRC Laboratories ..... . 

FROM SPECIAL GRANTS 
Cancer Research under Dr. W. A. Boggust ..... . 
Chemotherapy Research under Dr. M. L. 
Conalty .. 
Medical Student Scholarships 

fROM BEQUESTS AND DONATIONS 
Psychiatric Fellowship at Maudsley Hospital, 
London ..... . 

ADMII'ISTRATION (5.9% of total) 
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20,071 
2,894 
4,425 

645 
64,1 10 
73,1 32 

171,086 
64,227 

225,000 

18,200 

29,400 
2,355 

625,590 

49,955 

4,900 

43,400 

£723,845 



APPE.."'DIX II 

GRAJ.~T HOLDERS' PUBUCATIO:'IlS AND COMMUNICATIONS 

PUBLICATIONS AND ABSTRACTS 

ARBuTHNOTT, J. P. with CoLEMAN, K. Immunologically cross-reacting 
derivatives of Pseudomonas Exotoxin A. FEMS Microbiology Letters, 
8, 195-199, 1980. 

ATKINS, G. J. with BARRETT, P. N. and SHEAHA')f, B. J. Isolation and 
preliminary characterisation of Semliki Forest virus mutants with 
altered virulence. J. Gen. Virol., 49, 141- 147, 1980. 

BRIEN, T. G. The free cortisol index in renal disease. Irish J. Med. Sci., 
149, 129, 1980. 

BRIEN, T. G . with CLERICO, A., DEL CHICCA, M . G . and ZUCCHELLI, G . C. 
Concentrazione del cortisolo lib~ro ed indice di cortisolo libero: uno 
studio comparative. J. Endocrinol. Invest . 3, 77, 1980. 

BoGGUST, W. A. Changes in polyamine concentrations in relation to the 
proliferation of He-La cells. I.R.C.S. Medical Science, 8, 600- 601 , 
1980. 

Boc;cusr, W. A., O'CO::-n-."ELL, S., CARROLL, R. and WILSON, P. Inhibition 
of metastatic tumour development in WHT/ Ht mice by putrescine, 
spermidine and spermine administration. J.R .C.S. Medical Science, 
8, 597-598, 1980. 

Boccusr, W. A. and O'CONNELL, S. Changes in cells induced by drugs 
inhibiting experimental tumour metastasis in mice, by polyamines 
and by radiation. pp. 374-386 in 'Human Cancer. Its characterisation 
and treatment'. Editors: Davis, Harrap and Stathopoulos. Excerpta 
Medica, 1980. 

CARTER, B. L. A. with SuOBERY, P. and GOODEY, A. Genes which control 
cell proliferation in yeast. Nature (Lond), 288, 401-404, 1980. 

CARTER, B. L. A. with RAI, R. The isolation of nonsense mutations in 
cell division cycles genes of the yeast Saccharamyces cerevisiae. 
Molec. Gen. Gen. (in press). 

CARTER, B. L. A. with SuoBERY, P. Small sized mutants in Saccharomyces 
cerevisiae. Genetics (in press). 

CARTER, B. L. A. with SuoBERY, P. The isolation of cell cycle genes 
which alter the behaviour of cells at "start". Proc. of lOth International 
Yeast Genetics and Molecular Biology Conference 81, 1980. 
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CARTER, B. L. A. with RAI, R. and JAGADISH, M. The isolation of 
nonsense mutations in cell division cycle genes of yeast. Proc. of 
lOth International Yeast Genetics and J'y/ofecular Biology Conference 
82, 1980. 

CoLLERAN, Emer. Antibiotic resistance in faecal coliforms in the Galway 
area. Galway Medical Amzual, 36-41, 1979. 

CosTELLO, J. with HATCH, M., MuLGREW, S., BOURKE, E. and KEoGH, B. 
Effect of megadoses of ascorbic acid on serum and urinary oxalate. 
Eur. Urol. 6, 166, 1980. 

CosTELLO, J . The effect of ascorbate on oxalate metabolism. Proceedings 
of an International Symposium in London in October 1979 in 
"Oxalate in Human Biochemistry and Clinical Pathology" . Published 
by the Wellcome Foundation Ltd. London. Editors G. A. Rose, 
W. G. Robertson and R. W. E. Watts, June 1980. 

CosTELLO, J. with .MAGUIRE, M., FITURT, N. and KEoGH, B. The effect 
of storage on oxalate values. Proceedings of 4th international 
Symposium on Urolithiasis Research, Williamsburg, Virginia, U .S.A. 
1980 (in press). 

CoUNIHAN, T. B., RYAN, M. F. and R YAN, M. P. Comparison of intra
cellular electrolyte concentrations in soleus, gastronemius and cardiac 
muscle during combined magnesium and potassium deficiency in rats. 
Irish J. Med. Sci. (in press). 

Cou~HA:'I, T. B., KENNEDY, H. and RYAN, M. P. Lymphocyte volumes 
in control subjects, congestive heart failure patients and during 
experimental magnesium and potassium deficiencies. Irish J. Med. Sci. 
(in press). 

COUNIHAN, T. B., KE:IIJ\'"EDY, H., RYAX, M. F. and RYAN, M. P. The 
effects of amiloride administration in congestive heart failure, upon 
lymphocyte magnesium and potassium and upon aldosterone output. 
Excerpta Medica International Congress Series No. 536, Abstract 
c 19.8, 1980. 

CouNIHAN, T. B. with RYAN, M. P. and RYAN, M . F. Effects of diuretics 
on lymphocyte magnesium and potassium. Acta Medica Scandinavica 
(in press). 

CuLt~, M . J., with MOTHERSILL, C., .MURPHY, A., O'Co~oR, M. K . 
and MALONE, J. F. Use of lactate by sheep thyroid cells in culture. 
Irish J. Med. Sci. 149, 130- 131, 1980. 

CULLEN, M. J. with O'CONNOR, M. K. and MALONE, J. F. Long term 
culture of sheep thyroid cells. Acta Endocrino/ogica. 93: Supple
mentum 231, 1-43, 1980. 
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CULLEN, M. J. with MOTHERSILL, C., O'CONNOR, M. K., MURPHY, A. 
and TAAFE, J. K. Lactate production and utilisation by a differen
tiated culture of sheep thyroid cells. Biochemical Society Transactions 
8, 433-434, 1980. 

Ct:LLE:--J, M . J. with DOCKERAY, S., CAHALANE, S., BRODY, M. and 
Mullins, C. Screening for Congenital Hypothyroidism in the 
Republic of Ireland. British Medical Journal, Vol. 281, 1519-1 522, 
1980. 

DRAPER, R. Standards of patient accommodation in psychiatric hospitals 
in Ireland. J . Irish Med. Assoc. 13, 3, 132-135, 1980. 

DRAPER, R. T he Health (Mental Services) Bill 1980. Editorial, J. Irish 
Med. Assoc. 1980. 

DRAPER, R. Treatment of alcoholics. Irish Medical Times, 14, 7, 4, 1980. 

D RAPER, R. Rational choices in the selection and use of appropriate 
psychotropic drugs. Irish Medical Times, 14, 1980. 

D uFFY, M. J. Measurement of progesterone receptors in human breast 
t umours using the synthetic progestin 16a.-ethyl-21-hydroxy-19-nor-4-
pregnene-3, 20-dione. J. Steroid Biochem. 13, 1005, 1980. 

DUFFY, M. J. Estradiol and progesterone receptors in human breast 
tumours. J. Irish Med. Assoc. 73, 311, 1980. 

D tJFFY, M. J. with O'Co::-~t-:ELL, M. Estrogen sensitive peroxidase activity 
in normal and neoplastic tissues. Irish J . Med. Sci. 149, 132, 1980. 

D UFFY, M. J., McGARRY, Y., HY:-.~ES, N., DuFFY, G. J., ToBIN, M. J. 
and FtTZGERALD, M. X. Decreased immunoreactive trypsin levels in 
sera from cystic fibrosis patients. C/in. Chim., Acta, 103, 233, 1980. 

El'NIS, J. T. with MALONE, L. Radiation dose to the foetus from 
radioisotope and contrast venography. Nuclear Medicine Communi
cations. July 1980. 

El'."NIS, J . T., DowSETT, D. J. and HORGAN, J. The effect of pacing on 
ventricular performance. Nuclear Afedicine Communications. July 
1980. 

EKN1S, J. T ., DARBY, S., DowSETT, D. J. and HORGAN, J. Radionuclide 
angiocardiography in. the diagnosis of intracardiac shunts. Nuclear 
Medicine Communications. July 1980. 

ENNIS, J. T. and DOWSETT, D. J. Dynamic lymphoscintigraphy in the 
evaluation of limb oedema. Nuclear Medicine Communications. 
July 1980. 
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El'<"NIS, J . T. Breast ultrasound. British Journal of Radiology, Vol. 54, 
638, 1980. 

ENNIS, J. T. with REILLY, M. Ultrasound in breast disease. British Journal 
of Radiology, 1980. 

FARRELL, R., DuFFY, M. J., MORIARTY, M. and DuFFY, G. J. Elevated 
levels of the platelet specific protein beta thromboglobulin in 
malignancy. British J. Cancer, 41, 989, 1980. (This work was carried 
out by R. Farrell while holding an MRC summer student grant). 

FERRISS, J. B. with SuLLIVAN, P. A., GoNGGRIJP, H., CROWLEY, M. J. 
and O'SULLIVAN, D. J. Plasma angiotensin 11 and the control of 
diabetes mellitus. Clinical Endocrinology, 13, 387- 393, 1980. 

FERRISS, J. B., SULLIVAN, P. A., GoNGGRIJP, H., CROWLEY, M. J. and 
O'SULLIVAN, D. J. Plasma angiotensin 11 in diabetes ketoacidosis 
and in hyperosmolar non-ketotic hyperglycaemia (abstract). Irish J. 
Med. Sci., 149, 131, 1980. 

F£RRISS, J. B. with SULLIVAN, P.A., CROWLEY, M. J., O'S'GLLIVAN, D. J. 
and GoNGGRIJP, H. Plasma angiotensin 11 and blood pressure in 
diabetes mellitus (abstract). Diabetes 29, (Supplement 2), 67a, 1980. 

FnzGERALD, M. X. with TOBIN, M . J., MAGUIRE, 0., REEN, D ., and 
TEMPANY, E. Atopy and bronchial reactivity in older patients with 
cystic fibrosis . Thorax 35, 807- 8 l3, 1980. 

FITZGERALD, M . X. with REEN, D. J., M uRPHY, M. B. and O'CONNOR, A . 
IgG sub-class levels in healthy Irish adults - a population study. 
Irish J. Med. Sci. (in press). 

fiTZGERALD, M. X. with REEN, D. J., CARSON, J., MAGUIRE, 0. and 
TEl\fPANY, E. Atopy and cystic fibrosis - a study of cystic fibrosis 
sibling pairs and their families. Clinical Allergy. (in press). 

FOSTER, T. with O'REtLLY, M., DoUGAN, G. and ARBUTHNOTT, J. P 
Plasmids in epidermolytic strains of Staphylococcus aureus. Journal of 
General Microbiology. (in press). 

GREALLY, J. with O'FARRELLY, C. and WEIR, D. G. An improved technique 
for the detection of Alpha gliadin sensitised cells in the peripheral 
blood of untreated coeliac patients. (in press). 

HARRINGTON, M. G. with RAMASWAMY NARAYANAN. Hydroperoxyeico
satetraenoic acid: an activator of prostaglandin synthase activity. 
Biochem. Soc. Trans. 8, 449- 450, 1980. 

HEFFRON, J. J. A. with MITCHELL, G. and V AN RENSBURG, A. J. J. 
A halothane-induced biochemical defect in muscle of normal a nd 
malignant hyperthermia-susceptible Landrace pigs. Anesthesia and 
Analgesia, 59, 250-256, 1980. 
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HuFRo •. J. J. A. with MITCHELL, G. The occurrence of pale, soft exudative 
musculature in Landrace pigs susceptible and resistant to malignant 
hyperthermia. British Veterinary J. 136, 500-506, 1980. 

Hl:FFRO~. J. J. A. \\ith GR.ED;. R. A. and MITCHELL, G . Effects of 
temperature, A TP and ~fg~- concentrations on the contraction of 
actomyosin isolated from halothane-sensitive and -insensitive German 
Landrace pigs. British J. Anaesthesia, 52, 319- 323, 1980. 

HEFFRO'\, J. J. A. with .MrrcHELL. G. ~lalignant hypertherntia. A.nesrhesia 
and Analgesia (U.S.A.) 59, 891-892. 1980. 

H ENNESSY, T. P . J. with FRY, G., ATMATZIDIS, K. and BYRJ\"E, P. J. 
Retrograde pacing of intact canine intestine prolongs transit time 
British Journal of Surgery, Vol. 67. 361, 1980. 

H OOPER, A. C. B. and HURLEY, M. Myofilament length in mice selected 
for high and low body weight. Irish J. Med. Sci., 149, 78, 1980. 

HooPER, A. C. B. and Htau.EY, 'VI. Rigor effects on the ultrastructure 
of skeletal muscle. Proc. Royal .'vficroscop. Soc. (Suppl), 15, 1~1 5, 
1980. 

HOOPER, A. C. B. and HuRLEY. M. A study of myofilament length in 
se\en mouse muscles. Irish J. Jfed. Sci. (in press). 

H OuGHTON, J. A. with BEDARD, M. T. and DUN ;c, F. The control of 
nucleolus organiser activity in normal and chromosomally abnormal 
individuals. Trish J .• 'vied. Sci., 149, 84, 1980. 

Hot..GHTOX, J. A. and O'GRADY, P. i\ucleolus organiser activity in man. 
Proceedings of the European Society of Human Genetics Meeting. 
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Hot:GHTO~. J. A. and KHOKH.-\R. ~1. T. Chromosomal non-disjunction 
and the effect of lo\'\ doses of 6.5 MeV neutrons on the frequency 
of satellite association in man. Proceedings of the European Society 
of Radiation Biology Meeting . 1980. 
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chloride activities in liver cells and in extensor digitorum longus 
muscle fibres of anaesthetised rats in situ. Abstract XXVII! Intern. 
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