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FOREWORD 

The Council's commitment, as outlined in the rest of the report, has 
been in three main areas. Individual research projects are put forward 
by medical and scientific applicants in the universities and hospitals and 
are evaluated by expert sub-committees in the fields of cancer, cardio
vascular research, gastroenterology, haematology, mental health, meta
bolism and endocr inology, microbiology, immunology and pathology, 
pregnancy and congenital deformities. The second main area has been 
in the support of four research units as already described in ou r report 
for !980. These havt covered aspects of alcoholism, brucellosis, coeliac 
disease and hypertension. Finally, the Council conti nues to have a la rge 
financial commitment to its own Laboratories. While financial constraint 
has been necessary in a ll three areas, it is in the first area that the greatest 
difficulties have been encountered. As the universities and hospitals have 
expanded both in terms of number of personnel and expertise, the number 
of first class research proposals that are emerging and being placed before 
the Council has grown steadily over the years. This has led to the situation 
where enormous pressure has been put on the Council's meagre resources. 
Even by drastic restriction in the level of support to any worker by 
declining to fund most equipment costs and by reducing running costs 
:;ranted to a bare minimum, it has not been possible to make the available 
funds meet the minimal requirements. Thus, to an even greater extent 
t han in previ ous years, the Council has found itself turning down highly 
recommended grant applications where the considered opinion of the 
expert sub-committee was that the research should be carried out. The 
Council sees no possibility of this situation improving until the investment 
in medical research by the State is improved. Tn this context, it was worth 
noting that the contribution to medical research either on the basis of 
population or on gross national product is one of the lowest, if not the 
lowest, in the EEC. Tt is obviously difficult in such stringent economic 
times to make too many demands on hard pressed State resources. 
However, the Council considers that it has an obligation to ensure that 
the small amount of money devoted to medical research in this country 
is increased to bring us nearer to our o ther partners within the EEC. 
It is perhaps worth pointing out that within our total grant of £837,000 
last year, the Counci l supported no less than 98 people. 

The Council continues to be involved in international activities through 
its membership of the EEC Committee on Medical Research and Public 
Health (CRM ) and the European Medical Research Council (E MRC). 
The latter is now a sub-committee of the Eu ropean Science Foundation 
(ESF). Such contact ensures that we avail of funding opportunities that 
a rise in Europe and that we benefit from contact with experts in the field 
of research and health services throughout Europe. One of the Counci l's 
representatives, Professor Scott, was appointed as liaison person between 
the EMRC and the ESF Standing Committee for the Social Sciences. 
Another representative, Professor Daly, is a member or the EM RC 
Study Group on Mental Illness Research. 
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CANCER COMM£TTEE 

The Council is currently financing seven projects in cancer research . 
This represents an increase of two over last year. 

Dr. Boggust reports on po lyamine oxidation in relation to tumour 
growth and metastases. He produces evidence to the effect that regulation 
of tumour growth may be attributable to the action of metabolites of 
diamine and polyamine percussors. Dr. Dawson and colleagues report 
on the development of the spot test in the mouse. This project has been 
financed by the Council for some time and the workers have a major 
publication in preparation. One important conclusion is that the evaluation 
of mutagenicity of chemicals might best be expressed as the dose which 
induces a doubling of spontaneous mutation rate. Dr. Duffy has reported 
further progress in his project on the study of peroxidase activity in 
breast carci noma. He concludes that although peroxidase activity 
correlates with the level of lymphocyte infiltration in breast tumours the 
measured peroxidase is not derived from these white cells but appears 
to be induced in the tumour cells by factors released from the white cells. 
Drs. Johnson, Collins and Moriarty have submirted a repo rt on their 
study of the control of T lymphocyte activity in cancer patients. They 
have been examining the activity of various enzymes in lymphocytes and 
sera from 16 patients with squamous carcinoma of the head and neck. 
T hey have found a variety of abnormal constituents in serum and funher 
isolation in characterisation of these proteins is under way. Dr. Moriarty 
has submitted his first repo rt on his study of the comparative radio 
b iological characteristics in ultra violet repair mechanisms in patients 
with skin carcinoma. His major objective is to establish the growth of 
human skin fibroblasts in patients with carcinoma and to examine their 
sensitivity to ionizing radiation. Dr. Powell reports that he has further 
characterised the molecular nature of substance P in human blood and 
the hydra. Dr. H. Smyth reports on trypsin-insensitive glycoproteins in 
malignant cells and also has been examining spontaneous sialic acid 
release from "blocked" lymphocytes. 

As in previous years these projects represent a broad interest in different 
aspects of cancer spanning the spectrum from mutagenicity and bi o
chemical change in laboratory animals to clinical studies of patients 
with cancer. 

CA RDfOVASCULAR D ISEASES COMMITT EE 

The research work, supported by the Council through the recommen
dations of the Cardiovascular Diseases Committee, was wide-ranging and 
diverse. T hree projects concerned themselves with the effects of vascular 
lesions affecting the blood supply to the brain. Dr. Annette Brennan, 
working with Mr. T . V. Keaveny, studied the effect of barbiturates upon 
ischaemic brain lesions, in situations resembling clinical stroke, but were 
unable to show any protective effect when the barbiturates were used in 
therapeutic doses. Dr. Doorly, working in conjunction with Miss Kingston 
and Mr. Shanik, employed Doppler ultrasound to detect and assess 
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stenosing lesions of the carotid artery, thereby identifying subjects who, 
though as yet having no symptoms of the lesion, are at risk for the 
development of stroke and transient ischaemic attacks. They intend to 
document the natural history of carotid artery stenosis and to indicate 
when and how to intervene prophylactically. Mr. J. P. Phillips developed 
radioimmunoassay for the detection of brain-type creatinine kinase 
(CPK-BB) and found elevated levels in the majority of patients suffering 
from even minor head injuries, thus providing a sensitive way of 
detecting damage to the brain even at sub-clinical levels. ft was reassuring 
to find that patients who had received electroconvulsive therapy for 
psychiatric conditions did not have elevation of CPK-BB levels. On the 
other hand, ten of fifteen competitors in the Dublin Marathon Run had 
marginal elevation of CPK levels, though the authors are careful to 
state that the significance of this observation is, as yet, not clear. Mr. 
Joseph O'Donncll and Mr. Joseph Deasy attempted to improve the 
diagnosis of deep venous thrombosis, by occlusive strain gauge 
plethysmography, and their results, though needing to be confirmed by 
expanding the number of patients, suggest that significant degrees of 
thrombosis may be detected by this technique. A reduction in the need 
for venography would then be made possible. Dr. Michael P. Ryan and 
Professor T. B. Counihan extended their studies on magnesium metabolism 
in congestive heart failure and other oedematous states, and significant 
correlations were established between skeletal and cardiac (atrial) muscle 
samples for both Mg and K. The exchange of 28Mg was found to be 
rapid in heart muscle. The results may have therapeutic implications. 
Dr. Alan K. Keenan and Miss Kathy Callanan found that calcium ions 
play a vital place in the functioning of presynaptic beta adrenoceptors 
in man. Their results suggest that calcium antagonists may be effective in 
the treatment of hypertension by their ability to inhibit noradrenaline 
release at the synapsis. Professor Maurice F. Murnaghan extended his 
studies on cardiac arrhythmias by inducing a circus wave, and he 
established the basic conditions which must exist in order for a circus 
wave to persist. He is also studying the ways in which these conditions 
may be beneficially altered. Professor Kevin O' Malley, Dr. K. McGarry 
and D r. F. Meagher extended their observations on the actions of cardio
vascular drugs, especially in the aged. Tn this study, they examined 
baroreflex function and demonstrated the diminished response in this in 
the elderly. They are attempting to set up a model system using the 
lymphocyte, which might be employed to assess beta-mediated response 
in general. 

GASTROENTEROLOGY COMM ITT EE 

Seven projects are being supported by t his section or the Medical 
Research Council. It. the field of enzymology the ATPases or gastric 
mucosa continue to be characterised. Studies on the chaotrophic action 
of bile salts on the gastric and intestinal mucosa have shown the liberation 
of a high molecular protein from the gastric mucosa. The significance 
of this finding has yet to be established. 
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Hepatic blood flow is being measured in pigs under conditions of carbon 
tetrachloride poisoning, blood flow appears to be independent of the rate 
of metabolism in this experimental model. The metabolism of cholesterol 
on experimentally induced diabetic animals has demonstrated interesting 
effects on the enzymes responsible for their synthesis. Treatment with 
biguanide and vagotomy a lso affect these enzymes. 

The possibility that the protein excreted by the salivary glands of 
patients with cystic fibrosis would show differences from those released 
by normal control subjects has so far drawn negative results. Faecal 
enzymes have been assessed in patierlts with inflammatory bowel disease 
and in normal control subjects. Differences in the amount of dietary 
roughage have shown effects on oe trogen metabolism which could have 
significance in the pathogenesis of some forms of human cancer. 

Overall it is surprising that so few applications have been made to the 
Cou ncil in what is an area of rapid medical advance. 

HAEMATOLOGY COMMITTEE 

Few applications were received. With thrombotic events accounting 
for a large portion of the deaths in the country, that is perhaps surprising. 
With the expansion of the haematology services, an increase in appl ications 
may be expected in the future. 

The project conducted by Professor Lavelle tack les experimentally the 
important question of the variation of thrombotic tendency between 
individuals and at different times. 

MENTAL H EALTH COMMITTEE 

Because of financial stringency the Council has not been able to support 
all of the highly recommended projects in the field of Menta l Health. 
This is unfortunate in view of the reportedly very high psychiatric 
morbidity in Ireland. It is felt that new ways should be sought to foste r 
and support good research in this field. 

Dr. Traolacb Brugha has been examining social supports a nd social 
net works in depressed out-patients. 

Drs. N. Callaghan and W. Collins with Miss Olwyn Lanigan have 
been examining plasma prolactin concentrations following epileptic and 
hysterical seizures. 

Dr. R. D raper and Miss A. Manning have been finalising their study 
in developing and standardising of continuous performance test for the 
protection and mon itoring of hidden alcohol brain damage. 

Dr. Ian Daly and Professor M. Webb have been looking at the first 
admission rates to hospital for mania, in a defined catchment area of 
Dublin, and examining the significance of life events in the development 
of mood swings. 

Dr. J. M. O'Donnell has been studying the influences of endocrines 
on neurotransmitter receptors in the limbic system of the rat bra in . 

Professor R. Daly and Ms. B. McLeavey have continued their study 
of self-management as a treatment for self-poisoning patients. 
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METABO LI SM A 0 EN DOCRI NOLOG Y COMM ITTEE 

The Council during 1981 supported twenty-five projects in metabolism 
and endocrinology. Applications for gra nts were numerous, this made 
the area a highly competitive one, and successful applicants submillcd 
projects of a very high standard. A wide range of subjects were investigated 
in laboratory, hospita l a nd community environments. The number of 
projects makes only brief mention of the work of individual g ra nt 
ho lders possible. 

Dr. Andrews and his eo-workers investigated two different aspects of 
obesity. They found the ra t a suitable model for studying the mechanisms 
by which the obese human conserves energy during dieting. They also 
found, in studying teenage boys, :hat the fatter individuals seemed to 
use less energy than they should to keep themselves warm, and suggest 
that this may be part of the 1eason why the fat person fi nds weight loss 
so difficult. 

Dr. Anwyl continues his study of the ro le of divalent ions in the 
spontaneous release of transmitter at the mammalian neuromuscular 
junction, while Dr. Tipton and his colleagues found a previously un
discovered enzyme which may reduce the effects of certain drugs on the 
chemical histamine, a substa nce that may be involved in the transmission 
of nerve messages in brain . The role of polyam ines in transm ission in 
the brain is being investigated by Dr. Frank ish and her eo-worker. Their 
work suggests that two of the compounds, spermine and spermid ine may 
well play a tra nsmittor o r modulator ro le. Studying the acute a nd chron ic 
effects of alcohol on membrane transport processes, Professor Leonard 
has established an animal model o f alcoholism. He has fou nd that, 
fo llowi ng the chronic administration of a lcohol, adaptive changes occur 
in regions associated with emotional, memory and automatic funct ions 
of the brain. 

Dr. Donlon is studying phenylanine hydroxylase, a liver enzyme, a 
genetic deficiency of which is responsible for phenylketonuria (PK U), 
while Dr. Duggan continues his investigation of the susceptibility of 
another enzyme, alkaline phosphatase, to a wide range of inhibitors. 
Dr. Kelly and Professor O' Mallcy, in examining lymphocyte adenylate 
cyclase activity in people of different ages, conclude that the age-related 
decrease in beta ad renoceptor mediated responses is due to a lterations in 
cell membrane. Dr. Mantle, in elucidating the nature a nd distribution of 
the multiple forms of Gluta thione S-T ransferase. has shown that they a re 
all dimers composed of two sub-unit types. He suggests that some of 
these forms are generated by a proteolyt ic mechanism. In an investigation 
of the molecular events in the interaction of TRH with brain and pituitary 
tissue of guinea pigs. Dr. O'Cuinn feels that the breakdown of TRH in 
brain may proceed by a number of different routes mediated by different 
sequences of enzymes. 

I n the field of nutrition, Professor Hegarty ha developed a method fo r 
the determination of bone strength in dia betic and non-d iabetic animals. 
I n this way, he hopes to sntdy the effect of various dietary regimes on 
bone strengt h. Professor Harrington, continuing his work on essential 
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food factors, has established the initial stages of metabolism of arachidonic 
acid , an essentia l fatty acid in the gu inea pig. 

Professor Kernan uses the frog's skin as a convenient model to 
investigate ion transport in less accessible tissues of the human body, 
especially t he kidney. He is examining intracellular changes resulting from 
the action of diu retics, cardiac glycosides, antibiotics and other agents. 
Dr. Ryan has established that the potassium-sparing diuretic, arniloride, 
a lso exerts some magnesium-sparing properties. Professor O' Donovan, 
who is studying glutamine metabolism in rabbit renal tubules, has shown 
that this animal can withstand a large dose of an acidic substance provided 
it is presented in a specia l way. Dr. O ' Regan carried out an investigation 
to determine if motor nerves supplying the caro tid bodies in the neck 
could exert a suppressant innuence on chemo-receptors during anaemia. 
He found that sympathetic motor nerves could inhibit chemo-receptor 
responses during certain stages of an induced anaemia. 

As part of a wider study to elucidate the role of neurogenic amines on 
aldosterone biosynthesis, Dr. McKenna examined the effects of heparin 
in routine clinical practice. He found significant changes in plasma 
aldosterone, renin activity and plasma a ldosterone-renin ratios brought 
about by the introduction of heparin. Dr. Martin has set out to charac
terise biliary and intestinal metabolites of 25-hydroxy- and I, 25-dihydroxy 
vitamin D, and hopes that this will aid in the diagnosis of diseases 
associated with vi tamin D requiring processes. 

Hyperthyroidism and goitre were studied by two cparate investigators. 
In continuing his cytochemical work on thyroid stimulators, Dr. Smyth 
showed that oestrogen has distinct efTects on pituitary-thyroid function 
at both pituita ry and thyroid levels. These effects may have a bearing on 
the female predominance of goitre. In a pha rmacological approach to 
hyperthyroidism, Dr. Kelly concludes that the hyperadrenergic effects 
and the digox in resistance seen in thyrotoxicosis a rc not due to altered 
receptor densities. 

Continuing their work on the effect of pregnancy on the natural course 
of diabetic retinopathy and retinal function, Drs. Moloney and Drury 
found a higher incidence of changes in the ret inal blood vessels in diabet ic 
pregnancy than in comparable non-pregnant diabetic women. While 
diabetic retinopathy deteriorated during pregnancy, it resolved slowly 
afterwards in the majority of patients. Tn investigating gonadotrophin 
interaction and the regulation of testicular LH rcceptors, Dr. Gosling 
concludes that the divergent effects of PSMG and hCG may be due to 
differences in their inOuences on the Leydig cells or to diffe rent responses 
to each hormone by various sub-populations of Leydig cells. Dr. Voorheis 
has synthesised (3H)glycine ch loromethylketone, and is using it in studies 
designed to identify the substrate binding component of the N 1 amino acid 
transport system in Trypanosoma bmcei. 

Dr. Watson, in assessing fitness variables in schoolchildren, recommends 
that, because it is difficult to assess schoolch ildren for fat content using 
only measurements of height and weight, a ll schoolchildren should be 
screened fo r body fat content by measurement of skin-fold thicknesses. 
He a lso investigated the relationship between fitness and the incidence of 
soons injuries in schools. A low level of upper back st rength was common, 
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an alarming finding he feels in view of the possibility of totally disabling 
spinal injury in the game of rugby. The incidence of injury in these young 
rugby players was found to be related to the existence of deficiencies 
of fitness. 

MLC ROBlOLOGY, IMMUNOLOGY 
AND PATHOLOGY COMMTTTEE 

The problem of the emergence of drug resistance in micro organisms 
continues to be one of the main areas of investigation covered by this 
Committee. 

Dr. Colleran's group in Galway continue their studies and have pub
lished some of their findings. They confirm the high incidence of antibiotic 
resistant bacteria in both domestic and hospital sewage. Their studies 
continue on the determination as to the significance of transfer of this 
resistance from one bacteria strain to another in sewage holding tanks. 

Dr. Dougan in Trinity College is carrying out somewhat more funda
mental studies on the same area by the use of genetic mapping techniques 
to locate particular resistance determinants. He is particularly concerned 
with the high level of resistance in Dublin hospitals found in the organism 
staphylococcus aureus, finding this organism resistant to both penicillin 
and tetracycline. 

Tnvestigations by Professor Arbuthnott in conjunction with Dr. 
Coleman also indicate that serious problems may exist in some of our 
hospitals. The gram-negative pathogen pseudomonas aeruginosa can result 
in death of hospital patients. They are using modern genetic engineering 
techniques to analyse the disease process. 

Dr. Foster also in Trinity College is carrying out a genetic analysis of 
virulence in staphylococcus aureus. Experiments are now in progress to 
clone fragments of £. coli plasmid and phage vectors. 

Dr. Owen is carrying out studies in the antigenic analysis of in l'il'o 
grown Escherichia coli. He contends that a study of organisms under 
laboratory conditions may give misleading results with regard to their 
antigenic characteristics. He is growing such organisms in vivo in cells 
and hopes to determine the factors that allow the organism to survive 
and cause disease in the host. 

Dr. Stevens, in conjunction with Dr. Cunningham, is involved in 
investigations to characterise an antimulagen produced by the bacteria 
Escherichia coli. 

A study on the control of cell proliferation in yeast is in hand under 
the direction of Dr. Brucc Carter. The importance of understanding 
yeast application is that yeast cells have very similar characteristics to 
human cells as far as replication is concerned and it is hoped that by 
understanding the mechanisms involved light may be thrown on the 
application of normal and malignant human cells. To date a number 
of genes involved in cell proliferation have been identified. One gene 
has been studied in some detail and has been shown to play a central 
role in the control of cell proliferation. 1t controls the start of chromosome 
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duplication and it is also necessary for the successful segregation of 
chromosomes during cell division. 

The disease Multiple Sclerosis is characterised by an absence of normal 
myelin biosynthesis around affected nerve tissue. The cause of this disease 
is unknown but it has been suggested that it may be due to a slow acting 
virus; this possibility is under investigation in the studies of Dr. Atkins. 
Dr. Atkins' approach has been to use a mutant of a virus which multiplies 
in the brains of infected mice. Two such mutants have been shown to 
enter the brain and destroy myelin producing cells although other cells 
su rvive. He concludes that myelin producing cells are extremely sensitive 
to viral infection, and that destruction of these cells is the trigger for 
demyelination. 

A study with significant practical implications has been undertaken by 
Dr. Colville. He is attempting to determine if carbonized wood can act 
as a matrix for regenerating bone. His results to date indicate that types 
of carbonized material can act as bicompatible, non toxic, workable 
material which, given favourable conditions, might be able to bridge bone 
defects in animals. 

A clinico immunological investigation of tuberculosis patients is in 
hand under the direction of Dr. Hugh McLaughlin in conjunction with 
Dr. Counihan and the Pathology Department, UCD and Peamount 
Hospital. Preliminary conclusions suggest that immunological tests do 
not have good predictive value in detecting patients with tuberculosis 
whose response to an apparently adequate therapy will be slower than 
normal. 

Two studies in this area have been undenaken by Dr. Jenkins in the 
Regional Hospital, Cork. One study is the immunological aspects of 
pre-eclampsia-eclampsia. Tn particular they wished to determine if the 
hypoimmunc state of women with this disease was related to changes in 
suppressor and helper T cell numbers. Their preliminary findings indicate 
no alterations in these parameters are associated with this disease. 
Dr. Jenkin's other study involves the electron microscopy and immuno
logical study of human foetal membranes that ruptured prematurely. 
Such prematurity contributes approximately one-third of the perinatal 
mortality in this country. They have found that the cells of membranes 
that rupture prematurely show degenerative changes not associated with 
an immune reaction by the mother to the membrane. They have, in 
addition, obtained evidence that plasminogen may play a role in the 
rupture of the degenerating membrane. 

Three projects of a biochemical nature have also been carried out. 
Dr. Mantle is studying the physiological role of tbe lysosomal su lphatases. 
Dr. Heffron and Dr. Curran are investigating the defect in skeleta l muscle 
of humans and swine susceptible to malignant hyperthermia syndrome. 
They have developed a test to diagnose susceptibility in cases where it 
may be suspected in individuals or famil ies; such a test was not avai lable 
in this country. Dr. Carroll is carrying out investigations into biochemical 
changes which occur in maturation of spermatozoa. He has isolated 
spermatozoa at different stages during the transit through the epididymis 
and he is attempting to determine if specific glycoproteins from the 
surrounding fluid are incorporated into the spermatozoa membrane 
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during different stages. ll has been postulated that functional modifications 
are brought about by such a mechanism. 

An important clinical investigation of a cooperative nature between 
Doctors Filzgerald in St. Vincent's Hospital and a group in the Children's 
Hospital, Crumlin has been undertaken in the area of cystic fibrosis. 
Previous stud ies showed increased atropy and reversible airway obstruction 
in cystic fibrosis. The present investigations wish to determine whether 
such feature could result from other non cystic fibrotic chronic 
suppurative lung infections. Atopic and immunologic assessments in 
patients with cystic fibrosis and control populations are also in hand. 

PREGNANCY AND CONGEN ITAL DEFORMITIES COMM LTIEE 

The Council has supported the same investigators as it did last year. 
The studies were concerned with identification of fundamental abnor
malities in developing cells. 

Dr. Bannigan continued to investigate possible ways by which the 
chemical compound, 5-bromodeoxyuridine, might be responsible for 
developmental defects in the brain and spinal cord of chick embryos. 
I njection of the substance was followed by a complete, but transient, 
inhibition of nerve cell development. When the substance was administered 
at a somewhat later stage of embryonic development, the normal closure 
of the neural tube was seen to be delayed or prevented. 

Dr. Kunz-Ramsay's work is concerned with the process of renewal 
and shedding of the visual cells of the retina of the eye of the guppy fish, 
P. reticulata. The diurnal rhythm of shedding and renewaJ is related to 
normal light and darkness and can be abolished by an environment of 
constant light or constant darkness. Continuous light was associated 
with elongation of the retinal rods indicating a reduction in shedding 
or an increased rate of renewal of the disc cells. The significance of this 
type of work lies in the possible association of inherited retinal disease 
in humans with alterations in the shedding and renewal of the membranous 
discs of the retina. 

The work of Professor Houghton's group involved study of the effects 
of the substances, 5-fiuorodeoxyuridine and 5-bromouracil, on human 
chromosomes. The finding that 5-bromouracil decreased the activity of 
the chromosomal nucleolus organizer regions has led to further investiga
tions on the effect of this substance on cells in tissue culture. The group 
has developed a technique for isolation of nucleoli, a development which 
may allow studies on DNA, RNA and proteins in the tissues of patients 
with diseases, such as Down's syndrome, which are related to chromosomal 
abnormalities. 

Research into chromosomal abnormalities also formed the basis of the 
work of Professor Masterson and Dr. de Arce, who have developed 
and applied cytogenetic tests which may be significant in understanding 
genetic mutations. 

Reports of the projects demonstrate a continuation and development 
of the work done in the previous year and indicate concern with funda
mental abnormalities at cellular and subcellular level. During the year, 
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the Committee received and recommended grant applications related t0 
clinical aspects of pregnancy and congenital deformities. 

A LCOHOL RESEARC H UNJT 

Director: Professor D. G. Weir 

The activities of the a lcohol unit have been divided into two main 
streams, the first to assess the pathogenesis and diagnosis of alcoholism 
and the second the pathophysiology of a lcohol related metabolic diseases 
of the liver and brain. 

Epidemiological studies to define and quantify the extent of the alcohol 
dependence syndrome in our society have been maintained . The signi
ficance of endorphin secretion in this syndrome is being studied and 
interesting corre lations have been found . EfTorts to create an animal 
model of alcoholism are continuing. 

The effect of alcohol on neurotransmission in the brain is being assessed 
with particular reference to the acute toxic efTects of a lcohol on cerebra l 
function. 

The pathogenesis of the foetal alcohol syndrome remains unknown . 
The incidence of this problem is rising and it is as yet inadequately 
appreciated by our society that severe foetal brain damage can occur 
before an alcoholic woman is even aware that she is pregnant. Efforts 
to determine the biochemical basis of this lesion are continuing. 

The mechanism of alcohol metabolism and the disposal of its products 
are being measured and assessed in an effort to determine the cause of 
alcohol liver disease. Tile possibility that these diseases may be related 
to nutritional deficiencies such as the vitamin folic acid, o r to immuno
logical mechanisms is also being studied. 

Pa rticular attention is being paid to the development of experimental 
models of the diseases associated with a lcohol toxic ity to facilitate their 
study. 

BRUCELLOSIS RESEA RC H UNIT 

Director: Dr. J . G. Devlin. 

A radio-immunoassay of 450 sera sent for diagnosis of possible 
brucellosis to two laboratories has been carried out. The radio-immuno
assay has been compared with conventional serology. There is agreement 
on approximately 70 % of sera being healthy, 6%-8% being afTected and 
a 24% area of disagreement. The radio-immunoassay would suggest that 
the patients' sera in whom there is disagreement are 1110 re li kely to have 
brucellin antibody than no t to have brucellin antibody. T his would suggest 
that the incidence of brucellosis of brucellin infection in areas in which 
the disease is known to exist, is relatively high. 

Although a reported higL1 incidence of anergy with depressed delayed 
hypersensitivity has be~n reported in brucellosis by some workers, a 
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survey of 88 patients with brucellosis showed a small altered helper 
suppressor cell ratio and failed to reveal a statistically significant difference 
between them and controls. A study has been carried out comparing 
brucellosis with sarcoidosis in which a very definite increased incidence 
of suppressor cells has been found. The d iag110sis of chronic brucellosis 
is frequently made in patients with non specific illnesses associated 
frequently with a tendency to recurring or mild depression. These patients 
more frequently have low titre antibod ies to brucellin and in some of 
them a reversed helper suppressor cell ratio has been found. This suggests 
that a relative increase in suppressor cells might be related to the depressive 
problem. This is being pursued. 

COEUAC DISEASE RESEARCH UN LT 

Director: Professor C. F. McCarthy. 

The aim of the Unit as indicated in last year's report continues to be 
identifying the genetic background, identifying and 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 prevention of malignant disease. Many hospital and 
University Departments continue to be involved in these studies. 

During the past year a computer register of patients with coeliac disease 
has been established with the cooperation of the Department of Computer 
Studies, University College, Galway. Already nearly over 1,000 case 
records from Galway, Du blin and Cork have been entered into this 
register. The genetic background of coeliacs as identified by H LA typing, 
who develop malignant disease has been found to be similar to those who 
do not. Identification of additional coeliacs in families where there is 
already one coeliac has been facilitated by HLA typing Splenic function, 
which is impaired in many coeliacs, has been shown to be reversible. 
Analyses of cellular membranes from intestinal mucosa or coeliacs and 
non coeliacs have shown differences in the protein content A declining 
rate of presentation of the disease in ch ildhood has been identified. 

HYPERTENSION RESEARCH UNIT 

Directors: Professor D. J. O'Su llivan 
Or. J. B. Ferriss 

The relationship between blood pressure and total exchangeable 
sodium has been investigated in normals, in essential hypertension and 
in normotensive diabetics, hypertensive diabetics and patients with diabetic 
nephropathy. The independent effects of poor metabolic control a nd 
hypertension on the development of micro-angiopathy in diabetes have 
been studied. The influence of altered diabetic control on blood pressure, 
plasma volume, exchangeable sodium and the ren in-angiotensin
aldosterone system has also been investigated. llyperaldosteronism in 
poorly controlled non-ketotic diabetics is reported. 
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MRC LABORATORIES 

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

Work continued during the year in the main areas of research. 

Anti-leprosy Agents 
In the investigation into new analogues of our anti-leprosy agent, 

clofazimine, a total of twenty compounds more active than clofazimine 
against the clofazimine-sensitive test organism M. smegmatis 607 and also 
active at I ~-tgfml or better against its clofaziminc-resistant variant 
(resistant to 30 ~-ts/ml clofazimine) have been developed. Examples of 
these were shown to be active against M.leprae in human macrophages 
in culture. 

Encouraging results were obtained with clofazimine in pilot trials in 
Crohn's disease and definitive trials a re now being organised. 

Further improvements in the synthesis of clofazimine have been 
devised which it is hoped will make its production cheaper and in this 
way permit its wider use. 

Anti-cancer Agents 
The investigation of the chemistry of anti-tumour benzopyrano

pyrimidines was continued and has led to a new type of anti-tumour 
agent, an aliphatic diamine, further examples of which are under study. 
Cyclisation of these diamines has produced lutidine compounds related 
to the antiangina l and antihypertensive calcium antagonist agents such 
as Nifedipine. They are to be examined for antihypertensive activity. 

The Pummerer rearrangement-based thio-sugar synthesis devised in 
these Laboratories is being used to prepare derivatives of 3-amino-3-
deoxy-4-thio-DL-tetrofuranoses to be subsequently converted into 
analogues of adriamycin and daunorubicin in the hope that their 
cardio toxicity will be avoided without impairing antitumour activity. 

A molecular combination of 5-ftuorouraeil and a chloroethylnitrosourea 
which has been developed has shown high activity in preliminary 
evaluation against mouse leukaemia P388. 

The chemistry of benzofurazans and benzofuroxans, some of which 
we have shown to have moderate antitumour activity, confirmed elsewhere, 
was further investigated. 

Gram-negative 11!/'ections 
The investigation into agents active against Gram-negative infections, 

described in detail last year, was continued but the biological findings 
have been disappointing to date. 

DNA Replication Termination 
The specific termination site for D NA replication in a large replicon 

such as the B.subtilis chromosome, previously postulated, has been 
established experimentally. This additional knowledge of the molecular 
biology of chromosomal events could be helpful in the design of anti
bacterial agents. 
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Virus Diseases 
During the year a study was commenced to determine the optimal 

procedures for a long-term project the ultimate a im of whi :::h is to develop 
vaccines for certain viral diseases by genetic manipulat ion. 

SUMMER STUD ENT SCll EM E 

This year there were 25 student grants. Directors' reports were received 
in a ll cases but three students failed to produce their reports. 

The projects carried out were wide ranging and happily included both 
clinical and basic science studies. The very high quality of most of the 
reports supports the Council's view that this scheme is one of its most 
useful activities. Even at times of financia l shortage it is hoped to maintain 
the scheme at as high a level as possible, since individual grants are 
comparatively small. 

T he Council secs the scheme as providing students with an under-
landing of strategies of research including the basic prepa ration and 

literature review. It is hoped that the scheme will help students to form a 
scientific approach to the practice of medicine and sow the seeds of a 
life-long inte rest in medical research. 

GRAVES LECTURE 

The twenty-first Graves Lect ure, awarded jointly by the Medical 
Research Council of Ireland and the Royal Academy of Medicine in 
Treland, was given by John Randal Hayes, MD., MRCP on the subject 
" Gut Reactions- Control of Antral Hormone Re lease". 

MRCL M EDfCAL SCHOLARSHIPS 

For the three years 1975-1977, the Wellcome Trust entirely funded the 
Council's medical scholarship scheme. For the fo llowing three academic 
years, the students' stipends were funded jointly by the Wellcome Trust 
and the Medical Research Council of Ireland, with the students' fees 
being remitted by the Universities concerned. During these six years, a 
total of 22 medical students obtained Honours Science Degrees through 
the scheme. 

ln 198 1 the Trustees of the Wellcome Trust indicated that they 
considered that the scheme ought now to be supported entirely from local 
funds and that they were unwilling to provide any furthe r assistance. ln 
view of the unqualified success of the scheme to date, the Council decided 
that the scholarships shou ld be continued at the present level a nd, 
accordingly, it was agreed that the Council would fund the full stipends 
from its own resources. The Council again wishes to re~ord its appreciation 
of the fmancial assistance rendered by the Wellcome Trust over these 
six years and a lso of the continued valuable support for the scheme 
which is being accorded by the Irish Universities by the remission of fees. 
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Tn 1981, there were seven applications and four scholarships were 
awarded to the fo llowing: 

Thomas B. Crotty, Department of Physiology, University College, Cork. 
Mary T. Keogan, Department of Biochemistry, Trinity College, Dublin. 
John J. Morrison, Department of Biochemistry, University College, 

Galway. 
William D. Plant, Department of Physiology, University College, Cork. 

NTH INTERNATIONAL RESEARCH FELLOWSH £PS 

The Council forwarded two nominations for these fellowships for the 
year 1981-1982. Both were successful but one nominee subsequently 
declined the award. 

The vthcr successful applicant, Dr. Eamonn Quigley, took up his 
fellowship at the Mayo Foundation under Professor S. F. Phillips. 

E.E.C. COMMLTTEE ON MED LCAL RESEA RCH 
AND PUBLTC HEALTH (CRM) 

During the last year four meetings were held in Brussels. The Irish 
representatives at these meetings were Dr. John Humphreys of the 
Department of Health and Professor John Scott, Honorary Secretary 
of the Medical Research Council of Ireland. 

On-going activities consisted of mon.itoring progress in the areas of 
congenital abnormalities, cellu lar aging, extracorporeal oxygenation, 
thrombosis, hearing, perinatal monitoring, electrocardiography. The 
largest proportion of time was devoted to discussions and formulation 
of the new Medical and Public Health Research Programme to run from 
1982 to 1986. The proposals were formulated for submission to the 
scientific and techokal research committee (CREST) for ultimate 
submission to the Council of Ministers for funding. What has emerged 
is a wide ranging programme divided into three sub programmes. 

Sub-programme I - Health Problems. This includes such topics as perinatal 
monitoring, chromosome analysis, inborn metabolic errors and congenital 
abnormalities. Problems particular to the aged, disabled and handicapped 
arc also dealt with under this sub-programme for example, cellular aging 
and disease, aids for the disabled. The third area handled under this 
sub-programme is the breakdown in adaptation, for example cardio
va cular disea es and drug abuse. 

Sub-programme 2 - Health Resources. An important sub-section of this 
sub-programme is designated as health services research and covers 
aspects such as research on prevention and the consideration of community 
versus hospital care. Also covered by health resources are health 
technology, for example replacement of body functions and biomaterial 
research, imaging techniques and clinical and technical evaluation . A 
third category of health resources are human resources, for example the 
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up-grading of occupational health, epidemiological studies and studies 
of advanced technology. 

Sub-programme 3 - Personal En11ironmen1. This dealt with areas such as 
nutrition, effective diet and hypertension. Also covered were the use of 
drugs in clinical trials and drug surveillance. This comprehensive 
programme now awaits approval by CREST and funding by the EEC. 

A possible initiative by the EEC countries in the area of tropical 
medicine was referred to the CR M for discussion. lt was considered at 
the level of the Counci l of Ministers that a useful contribution could be 
made to the Third World by carrying out research of an advanced 
technological nature which would ultimately be of benefit to developing 
Third World countries. This research would be located in the developing 
countries, but of a type that would be ultimately useful to the under
developed countries. A preliminary outline of this type of research was 
drawn up by the Commission and it included many areas of tropical 
disease. After a discussion the concept was given approval in principle 
with the stipulation that a reas not covered in the outline programme could 
be added subsequently. No further developments in this area have taken 
place to date. 

EMRC ACTIVITIES 

The European Medical Research Council (EM RC) meets twice yearly 
to discuss science policies and research activities of its member organisa
tions and to consider ways in which co-operation may be improved. 
There are representatives from the Medical Research Counci ls of countries 
sending delegates to the European Science Foundation (ESF). There 
are also observers from the United States' National Institutes of Health 
(NJ H) and the World Hea lth Organisation (WHO). The EM RC Secretariat 
is provided by the ESF of which EMRC is a Standing Committee. 

During the year the plan for a programme for grants for training and 
research in toxicology was unanimously recommended to the Assembly 
of the ESF for approval. Working groups were planned on "Immuno
logical mechanisms of heavy metal nephrotoxicity", and " Estimation of 
previous exposure of man to substances reacting covalently with 
macromolecules". NIH agencies were also involved. A representative of 
ECETOC (European Chemical lndustry Ecology and Toxicology Centre) 
also now takes part in AST meetings, i.e. a representative from industry. 

The Advisory Sub-Group on Human Reproduction has organised 
symposia in "Chemical methods for male fertility control", "Breast 
feeding" and "Use of epidemiological methods for the study of human 
reproduction". Since both the WHO and the Ford Foundation have 
reduced their support for research in human reproduction, these bodies 
have expressed particular interest in the work of the Advisory Sub-Group. 

The Study Group on Mental Illness Research held a Workshop in 
Vienna on "Methodology and Evaluation of Psychiatric Treatment". 
A follow-up from this is the organisation of a symposium for the exchange 
of information on long-term treatment. 
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At the origina l instigation of the U.S. N IH, the EMRC has interested 
itself in organising a symposium on Technology Assessment and a three 
day meeting was held in Copenhagen on this topic. 

The EMRC has also interested itself in the topic of Economics of 
Health and closer liaison has been developed with CRM on this matter. 
The EMRC has also sought to improve its exchange of information on 
the activities of member organisations. Useful information has been 
exchanged with NIH and WHO on such matters as Recombinant DNA 
research, Technology Assessment and Priorities in Preventable Illnesses. 
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GRANT HOLDERS' REPORTS 

CANCER 

WiiJiam Austin Boggust, M A., MSc., PhD. 

Department of Experimental Medicine, T rinity College, Dublin. 
Cancer Researrh Un it, Saint Luke's H ospital, Rathgar, Dublin. 

Polyamine Oxidation in relation to Tumour Cr01rlh and Metaslasis. 

Previous work has shown that the proliferation of inoculated primary 
syngenic carcinomas is increased while the growth of secondary tumour 
metastases during the same period is markedly decreased by injections 
of the naturally-occurring bases putrescine, spermidine and spermine. 
Correspondingly the growth of He-La cells in cultures was shown to be 
increased and decreased at critical levels of added putrescine. 

Further invest igation shows that this regulation of growth may 
provisionally be attributed to the action of metabol ites released from the 
diamine and polyamine precursors because corresponding enhancement 
and inhibition of tumour cell proliferation in vivo and in vitro has now 
been demonstrated with the product obtained from putrescine by reaction 
with hog kidney po lyamine oxidase. 

As mouse peritoneal macrophages have been reported to contain 
polyamine oxidase, macrophages from mouse tumour tissue were isolated 
for investigation and these also were found to oxidise putrescine, 
spermidine and sperm ine. Mac rophages added to He-La wltures 
containing polyamines were shown to regulate proliferation in accordance 
with their numbers as had previously been demonstrated by addition of 
polyamine oxidase. 

Increased prol iferation and regression of tumour g rowth have been 
reported to be associated with the immunological response to the presence 
of tumour. Accord ingly, the regulatory effect of putrescine, spermid ine 
and spermine described above may be related to the level of polyamine 
oxidation induced by host macrophage reaction in the environment 
of tumour. 

Gcorge William Percy Oawson, BSc., MA., M RTA., FTCD., in collabora
tion with Dr. G. Mahon and Dr. S. Thompson. 

Department of Genetics, Trinity College, Dublin. 

The Development of the Spot Test i11 the Mouse. 

The spot test, involving the treatment of females pregnant with 
embryos heterozygous for 6 coat colour genes, enables the estimation of 
induced mutation in these genes by scoring spots of changed coal colour 
in the resulting offspring. Assessment of the sensitivity of the test to a 
range of chemicals has been continued and the intercalating mutagens, 
para-rosalanine base, para-rosalanine hydrochloride, and the passive 
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incalator, chlorophenyl phenazine have been used. The first two are 
known carcinogens: the base is positive in the spot-test (it is negative in 
the Ames bacterial system) and the hydrochloride is negative (and has 
been checked as negative also in the Ames system). Tests with saccharin 
showed it to be highJy mutagenic in t he spot-test at 750 mgfkg (without 
higher doses to 7500 mgfkg result ing in fu rther mutagenicity) but not 
delectably mutagenic at 75 mgf kg. Further work proceeds to establish 
response between these dose levels. 

A detailed a na lysis of the results of this work in recent years has 
established a detailed protocol for the experimental design or th is test 
and the statistical analysis of the data. An extensive paper of about 
25 pages is now being submitted for publication. Among its conclusions 
on clustering of mutations, choice of day of treatment, additivity of 
repeated doses is a proposal that the evaluation of the mutagenicity of 
chemicals might best be expressed as the dose whi::h induced a doubling 
of the spontaneous mutation rate. 

M. J . Duffy, BSc., Phd., in collaboration with M. O'Conncll. 

Nuclear Medicine Dept. , St. Vince nt's Hospital, Dublin. 

A Study on Peroxidase Activity in Breast Carcinomas. 

The primary function of this project was to establish if peroxidase 
activity was a marker for a functional estradiol receptor (ER) in human 
mammary carcinomas. Although we have previously shown that 
peroxidase activity is an excellent marker for estrogen action in immature 
rat uteri, the correlation between ER and peroxidase activity did not 
reach statistical significance in human breast tumors. On the other hand 
perox idase act ivity in the breast carcinomas correlated with levels of 
lymphocytc infi ltration (r--0.37, p 0.001, n= 44) suggesting that some of 
the measured tumor peroxidase activity resulted from the presence of 
these wh ite cells. When o nly tumors with low levels of lymphocyte 
infiltration were considered, the correlation between nuclear ER and 
peroxidase activity approached statist ical significance (r= 0.19, p= 0.065, 
n= 31). 

To establish if the measured breast carcinoma peroxidase was a mixture 
of both white cell and tumor peroxidase, the enzyme was purified and 
characterised. Purification was carried out by extraction with CaCI2 and 
chromatography on ConA Sepharose and Phenyl Sepharosc Columns. 
Biochemical characterisation showed that the mammary tumor peroxidase 
was a classical peroxidase, i.e. inhibited by cyanide, azide and excess 
H 20 2• It did not, however, oxid ize chloride ions suggesting that white 
cell peroxidase was not being measured. 

We conclude, therefore, that a lthough peroxidase activity correlates 
with levels of lymphocyte infiltration in mammary turnors, the measured 
peroxidase is not derived from these white cells but appears to be induced 
in the tumor cells by factors released from the white cells. 
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Dr. Alan H. Johnsoo, BSc., P hD. and Dr. Patrick B. Collins, MSc., PhD., 
in collaboration with Dr. Michael Moriarty, FRCPI., FRCR. and 
Ms. Bernadette Hannigan, BA {Mod). 

Department of Biochemistry, Royal College of Surgeons in Ireland. 
The Control ofT Lymphocyte Activity in Cancer Patients. 

This study is an investigation of the biochemical basis for the impaired 
cell-mediated immune responsiveness that accompanies human 
malignancy. 

Lymphocytes and serum from 16 patients with squamous cell carcinoma 
of the head/neck region have been studied and compared with lympho
cytes from healthy age-matched controls. A pronounced depression of 
the patients' lymphocytes response to a variety of mitogens (PHA, ConA, 
pokeweed mitogen and protein A) has been observed. 

A study of the lymphocyte lactate dehydrogenase isoenzyme patterns 
has revealed that the depressed mitogen responsiveness in lymphocytes 
from the cancer patients was paralleled by a switch of LDH isoenzymes 
from aerobic to anaerobic forms. The metabolic significance of this 
process and its possible connection with decreased lymphocyte activity 
is under investigation with particular reference to the lymphocyte 
subsets affected. 

A wide range of lysosomal enzyme activities have been compared in 
lymphocytes from patients and from age-matched controls. Two enzymes 
involved in glycoprotein metabolism, N-acetyl glucosaminidase and 
N-acetyl P-D-galactosaminidase were found to be higher in patients' 
lyrnphocytes, particularly in the case of the latter activity. Preliminary 
studies have failed to find similar increases in the activities of other 
lysosomal enzymes such as cathepsin D, acid phosphatase and a-napthyl 
acid esterase. Attempts are currently in hand to investigate the possible 
correlation of these findings with altered glycoprotein metabolism in 
cancer patients' lymphocytes. [sotopic labell ing of cellular glycoproteins 
with known precursors, such as fucose and glucosamine, and subsequent 
electrophoretic analysis of the labelled products is currently being studied 
to provide information on glycoprotein metabolism in these cells. 

SDS-polyacrylamide gel electrophoretic analyses of the patients' serum 
proteins have revealed a variety of abnormal constituents compared to 
controls, with one particular band in the a 2-globulin region being manifest 
in all of the patient samples. Further isolation and characterisation of this 
protein is intended. 

MichaeJ J. Moriarty, FRCPI., FRCR., FFRRCSI., in collaboration with 
Mrs. S. Mulgrew, AIML T., and Dr. M. A. de Arce. 

Saint Luke's Hospital, Dublin. 
A S tudy of Comparative Radiobiological Characteristics and Ultra Violet 
Repair Mechanisms in Patients H'itlt Skin Carcinoma. 

Objectives 
To establish the growth of human skin fibroblasts in culture from 

patients with skin carcinoma and controls, and to establish and compare 
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the sensitivity of these cells to the effects of ionizing radia tion and ultra 
violet irradiation. T hese results could therefore be of therapeutic and 
aetiological importance. 

Design 
Skin biopsy to be taken from up to 100 skin carcinoma patients a nd up 

to 50 controls and then cultured for fibroblasts using the technique of 
Kopelovich. 1 Radiosensitivity will be carried out using a Cobalt therapy 
source and cell survival surves will be obtained.2 UV repair mechanisms 
indicated by Mutagen Induced Sister Chromatid exchanges will a lso 
be performed.3 

Findings 
To date six months into the study we have only established a re liable 

technique to grow human skin fibroblasts in cu lture. So far, successful 
growth has been obtained on the last six cases so that radiosensitivity and 
UV studies are only starting. 

References 
(1) Kopelovich et al, (1979), Cancer 43. 214. 
(2) K. Smith et a l, ( 1980). Int. J. Rad. On col. Bioi. 6. 1573. 

(3) P. Perry et al, (1978). Mul. Tnduced Chromasomes in Man. P. 201. 

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

Endocrine Laboratory, Mater Hospital, Dublin. 

Substance P in Human Tissues. 

I. The Molecular Nature of Substance Pin Human Blood 
(a) The high molecular weight forms of immunoreactive substance P 
(iSP) found in human plasma were further characterized. Using Bio-Gel 
P-100 and P-300 columns calibrated with molecular weight markers, the 
p lasma iSP forms are found to have molecular weights of 15,000- 30,000 
and over 200,000. Yet both produce dilution curves parallel to synthetic 
SP 1- 11 standard in radioimmunoassay. The elution profiles of plasma 
iSP were also tested using several other antisera to SP. While all antisera 
tested recognised the intermediate molecular weight species, the large 
molecular weight form was not recognised by an anti-serum which 
requires the N-te rmina l sequence of SP for antigenic recognition. 

Chromatofocusing of plasma shows the iS P eluting in a diffuse band 
in tbe PH range 4.4-4.8, suggesting further heterogeneity of the high 
molecular weight species. 

When plasma was treated with the denaturing agent 6M guanidine- He 
at PH 2.5 o r 6.5, most of the iSP still eluted as a high molecu lar weight 
species, but there was some conversion to a smaller species eluting at the 
position of SP1- 11 on Sepharose C L-6B. This too indicates that the high 
molecular weight species may not be homogeneous, and suggests that 
some, but not all of the high MW iSP in plasma exists in a non-covalent 
complex. 
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(b) Since iSP in the venous effluent of carcinoid tumours containing iSP, 
was of small molecular weight while the peripheral plasma contained 
high molecular weight iSP, the possibility of binding of SP1• 11 by plasma 
factor was tested. An 1126 labelled analogue of SP was incubated in 
several plasmas under various conditions of temperature, time and 
dilution. However, subsequent chromatography showed no appreciable 
binding as evidenced by an unaltered elution position of the labelled 
peptide. 

2. Substance P in human adrenal medulla 
The adrenal medulla con tains a number of neuro-peptides as well as 
catecholamines. In extracts of twelve adrenals, we found a mean iSP 
level of 2.2 ng/g wet weight. This is a relatively small level compared to 
the content of the central nervous system and gastrointestinal tract. There 
was no correlation between medullary iSP content and the sex, age, 
cause of death or interval between death and autopsy. 

3. Substance P in Hydra 
In collaboration with Dr. C. Grimmeli khuijzen (Max-Pianck [nstitut, 
Heidelberg) we found SP immuno-reactivity in the primitive coelenterate 
Hydra atlcnuata. The iSP was distributed in the nerve cells of the ectoderrn 
of the foot and tentacles, while nerve cells at the mouth contained 
CCK-activity, and nerve cells at the base of the tentacles contain 
neurotensin-immunoreactivity. These fi ndings indicate a role for these 
neuro-peptides very early in evolution. 

Honor Smytb, MSc., PhD., in collaboration with Ena Walsh (MRC 
Scholar) and Antonia Corrigan (supported by CRAB grant from [CS). 

Department of Biochemistry, University College, Dublin. 

(i) Trypsin-sensitive glycoproteins in malignant cells. 

( ii) Spontaneous sialic acid release from 'blocked' lymplwcytes. 

( i) Trypsin-sensitive glycoproteins in malignant cells 
Certain glycopeptides released from malignant cells by mild trypsin 
treatment are more highly glycosylated than their normal counterparts. 
This a lteration is detected as a region of larger molecular size (earlier 
elution) in gel filtration profiles of trypsinate.:; from fucose-labelled cells. 
Having found this type of profile for Landschutz ascites cells we are 
using this tumour as a convenient model for studying conditions of release 
of the altered glycopeptides in vitro and in vivo. In vitro release was 
trypsin-dependent, no release occurring spontaneously into saline over 
24 hours. In vivo release, in contrast , occurred spontaneously into serum 
and ascitic fluid of host mice within a 24 hour period. The reason for this 
divergence is being examined. The fi ndings of early in vivo release into 
body fluids of tumour bearers could have diagnostic or prognostic utility. 
It is hoped to further fractionate the released glycopeptides with a view 
to characterisation and to raising of monoclonal antibody for easier 
detection. 
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( ii) Spontaneous sialic acid release from 'blocked' /ympltocytes 
Preliminary results reported last year suggested that this could be an 
indicator of clinical status in cancer and anergy. ln an effort to obtain a 
more sensitive sialic acid assay, we attempted column purification of 
samples followed by fluorimetry but this has not proved sati factory. l t is 
now planned to use in virro labelling with 311. 

In addition, following recent reports, it be:ame important to check 
that the lymphocyte content of mononuclear cell s uspensions collected 
by the ficoll method for these experiments was simi lar in normal and 
diseased subjects. In fa~t. cytochcmi::al studies in progress indicate 
abnormally high monocyte contamination in many ea es of cancer and 
anergy. lt remains to be determined whether monocytes, rather than 
lymphocytcs, are the source of the high sialic acid release in such cases. 

CA RDIOVASCULAR D ISEASES 

Annette Brcnnan, MB., BCh., BAO (NUl), in collaboration with M r. 
Christopher Pidgeon, Consultant Neurosurgeon; Or. Richard Assaf, 
Consultant Anaesthetist and Mrs. Ann H ayden, Research Biochemist. 

Department of Surgery, Woodview, Universi ty College, Dublin. 

Director: Mr. T.V. Keaveny, BSc., MCh., FRCSl., FRCSEd., FACS. 

A Biochemical Srudy of the £.ffect of Barbiturates in Brain lscllaemia. 

The ultimate aim of the project is to provide protection from brain 
ischaemia in patients undergoing carotid surgery. Barbiturates in high 
dosage have been shown to protect animals from a variety of ischaemic 
and hypoxic insults. The mechanism of protection is not clear. l t may act 
through depression of intracranial pressure, cerebral blood flow, oedema 
or metabolic rate. This study measures energy substrate adenosine 
triphosphate (A TP) change in brain tissue and cerebro-spinal fluid. 
Greyhounds were used because of constant vascular anatomy. Boehringer 
kits were used in biochemical analysis. The experiments were designed to 
simulate human stroke as closely as possible. An embolus is introduced 
into the internal carotid artery which lodges in the middle cerebral artery. 
adjacent to the circle of Willis, but proximal to the arborization at the 
Sylvian fissure. T his obstructs the origin of the lenticula/striate vessels 
causing a small area of infarction with surrounding ischaemia. It was 
later decided to study at 3 a nd 7 hours and one week later. 'Eponlol' 
( Propanidid) was chosen because of its short duration of action as the 
induction agent in ou r control experiments and anaesthesia was main
tained with nitrous oxide and oxygen. All animals were paralysed with 
pancuronium (Pavulon). Thiopentone was the chosen barbiturate because 
of its widespread use in clinical medicine. An initial dose was given 
(400-900 m g) and I 00 mg/ hour was delivered by constant infusion pump. 
Normal anaesthetic doses were used, although very high doses have been 
used in published reports. 
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Results at 3 Hours. CSF enzyme levels did not show any particular 
pattern at 3 hours. We note that CSF lactate remained at high normal 
levels. 

Control ATP 3.45 j.l molef9m 
ADP 0.42 
AMP 0.107 

C.S.F. G.O.T. 
G.P.T. 
L.D.H. 
Lactate 5- 24 g/100 ml. 
(0-6-2- 7 u mole/ I) 

a) EPONTOL 

Dog No. I 2 

ATP 2.36 1.2 

ADP 0.22 0.07 

AMP 0.11 .07 

GOT 15.3 -

GPT - -

CDH - -
LACTATE 13.2 22. 1 

(1.4) (2.4) 

b) BARBITURATE 

Dog No. I 2 
-

ATP 0.726 1.9 

ADP 0.15 0.70 

AMP 0.04 0.08 
-

GOT 5.56 -
GPT 3.7 -

LDH 98 .4 -
LACT ATE 11.8 13.3 

(1.3) (1.5) 

Paired ' t' test was performed. 
Lactate significance p < O.OI . 

3 

2.26 

0.19 

0.56 

11.1 l 

7.4 

24.6 

23.6 
(2.6) 

3 

1.8 

0.27 

0.05 

8.3 

-

-

10.3 
(I. I ) 

30 

4 5 6 

2.2 1.385 2.5 
-

0.22 0.34 0.23 

0.08 0.10 0.56 
-

8.3 11. 11 7.4 
-

- 5.55 -

18.4 49.21 -

20.6 17.7 16.2 
(2.28) (1.96 ( 1.8) 

4 5 6 

1.82 1.92 2.3 

0.266 0.36 0.27 

0 0. 11 0.07 

11.1 8.3 -

- - -

- - -

10.3 16.2 10.3 
(1.1) ( 1.8) (1.1 ) 



Conclusions: 
Not alone did barbiturates at these doses fail to show any protective effect, 
but ATP levels were even lower than in the animals in the control 
'Epontol' group. 

Timothy Counihan, MD., FR CP I., FRCP . and Micbael P. Ryan, BSc., 
P hD., in collaboration with Loretto T borntoo, BSc. 

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

Magnesium Therapy in Congestive Heart Failure and in other Oedematous 
Patients. 

Plasma and tissue magnesium and potassium were investigated in a 
group of 23 patients undergoing cardiopulmonary bypass for either 
coronary artery bypass, valve replacement or septal defect repair. As 
close to the start of the operations as possible, simultaneous arterial 
blood samples for plasma, red blood cell and lymphocyte analysis, a 
sample of skeletal muscle from the rectus abdominus and a cardiac 
sample from tbe atrial appendage were taken for analysis. At the end of 
the operations, further simultaneous samples of arterial blood, skeletal 
muscle and cardiac tissue were taken for analysis. The irutial plasma Mg 
levels were significantly reduced in these patients compared to control 
subjects (p < O.O I). The post-bypass samples showed significant increases 
in plasma Mg (p < O.OI) and K (p < O.OI). Lymphocyte Mg was also 
significantly increased when expressed as m.moljkg dry weight in post
bypass samples (p < 0.05). Post-bypass atrial samples showed a significant 
decrease in K when expressed as m.molj kg dry wt. (p < O.OI). But this 
change probably reflected local ischaemia as samples were taken above 
the purse string suture. 

Correlation coefficients were determined for all pre-bypass samples. 
No significant correlations were detected between plasma Mg or K on 
the one hand and red cell, lymphocyte, skeletal muscle or cardiac muscle 
Mg or K on the other hand. Lymphocyte K (m. mol/ kg dry) was sig
nificantly correlated with red blood cell K (r= 0.5218; p < O.OS). But no 
significant correlations were detected between lymphocyte Mg or K and 
either skeletal muscle or atrial muscle Mg or K when results were 
expressed as either m. mol/ kg dry wt or as m . moljl. cell H 20. However, 
significant correlations were detected between ~keletal muscle and atrial 
muscle for both Mg and K [Mg (m. mol/ 1. cell H 20), r= 0.6416, p < O.OI; 
K (m. mol/ 1. cell H 20), r= 0.5694, p < O.Ol). 

An experimental study was carried out to compare the in vivo exchange 
of radioactive magnesium in rat lymphocytes, thymocytes, cardiac 
ventricular muscle, soleus muscle and red blood cells. Male Wistar rats 
(210-250 g) were given on i/ v injection of28Mg (1.5- 1.75 ~-tCi/100 g). Rats 
were placed in individual metabolism cages and killed by exsanguination 
from the abdominal aorta under light ether anaesthesia at intervals from 
t to 24 hours after 28Mg injection. Samples of blood, cardiac ventricular 
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muscle, soleus muscle and thymus were removed. Thymocytes and 
peripheral blood lymphocytes were separated on a Ficoll-metrizoate 
gradjent. Red cells, lymphocytes and thymocytes were washed in saline 
solution. 28Mg was estimated in all samples using a y well-type counter. 
All counts were corrected to zero time. Total Mg was determined in all 
samples by atomic absorption spectrophotometry. Values for specific 
activity and relative specific activity were calculated for each time period. 
Relative spe;:;ific activity is the ratio of specific activity of the tissue to 
that of the proportiort of stable Mg that has exchanged during the interval 
between administration of 28Mg and the death of the rat. The plasma 
211Mg spe:::ific activity could be described as a bi-exponential decay curve. 
The 28Mg exchange was rapid in the heart and much slower in skeletal 
muscle. The exchange rate was intermediate in the thymus, thymocytes, 
lymphocytes and red cells. The lower values obtained for relative specific 
activities in thymocytes, lymphocytes and red blood cells may reflect 
exchange of 28Mg during the isolation and washing procedures. This 
requires further investigation. 

Terence Peter Gera rd Doorly, BA., MB., BCh., BAO., in collaboration 
with Violet Kingston, S RN. 

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

Director: D. G . Shanik, M D., MCh., FRCS., FRCST. 

The Natural History of the Asymptomatic Internal Carotid Artery Stenosis. 

The importance and management of the asymptomatic internal carotid 
artery stenosis is the most controversial area in the field of cerebrovascular 
insufficiency, and will remain so until the natural history of this conditio n 
is established. T he aim of this study is to determine the natural history of 
the asymptomatic internal carotid artery stenosis in an Irish population. 

The first physical manifestation of the asymptomatic carotid stenosis 
may be the presence of a carotid bruit. l n the past year 9 1 asymptomatic 
carotid bruits were detected in 81 patients. Each patient was documented 
with a history, physical examination aod noninvasive evaluation of the 
carotid arteries using periorbital Doppler sonography, ul trasonic 
arteriography and real time spe:;tral analysis, the combination of which 
allowed accurate detection and quantification of carotid atherosclerotic 
obliterative disease. 

Noninvasive evaluation of the carotid bifurcation underlying the bruit 
identified 81 stenoses of the internal carotid a rtery in 78 patients. The 
stenosis was greater than 50% in 42 arteries a nd less than 50 % in 39. 
There were 53 males and 25 females in this group, with a mean age of 
66 years and a range or 48 to 79 years. Exam ination of the carotid 
bifurcation underlying the remai ning 10 bruits showed stenosis of the 
external carotid artery alone in 6 cases and was normal in the other 4. 

The 78 patients with internal carotid a rte ry stenosis are being reassessed 
by history, physical examination and noninvasive evaluation at intervals 
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of 6 months. So far 41 patients have been reviewed. Progression of the 
previously documented stenosis has occurred in 30 arteries. Transient 
hemispheric or ocular symptoms referrable to the artery being studied 
have occurred in ll patients. There have been no strokes to date. Patients 
will be followed for at least 3 years. 

Joscph Ocasy, MB., BCH., BAO., FRCSI., in collaboration with Mr. 
Liam Fitzgcrald, Technician. 

Regional General Hospital, Wiltoo, Cork. 

Director: Joseph A. O 'Donnell, MCH., FRCSl. 

Feasibility of Diagnosis of Deep Venous Thrombosis by Occlusi1•e Strain 
Gauge Plethysmography. 

Occlusive mercury strain gauge plethysmography was performed on 
90 patients with suspected deep venous thrombosis (DVT) of the lower 
limb in the non-invasive vascular laboratory at Cork Regional Hospital. 
The main objective of this ongoing study is to determine the feasibility 
of employing plethysmography alone in the definitive diagnosis of DVT. 
Patients with a clinical diagnosis of DVT were referred initially for 
venography and subsequently for plethysmography which was usually 
performed on the same day and without prior knowledge of the venogram 
result. 

A clinical diagnosis of DVT in 90 patients was confirmed by venography 
in only 34 %. The incidence of signs and symptoms in limbs with positive 
venograms is shown below: 

Calf Pain 60 % 
Calf Tenderness 26% 
Calf Stiffness 40 % 
CalfTurgidity 20 % 

Ankle Oedema 73 % 
Raised Calf Skin 
Temperature ~ I°C 80% 
Increased Maximum 
Calf Circumference 80% 

Deep Venous thrombosis impedes maximum venous outflow (MVO) 
to a variable extent, depending on technique and recording apparatus. 
Taking an M VO value less than 20 mls/ I 00 mls tissue/minute as a positive 
result, plethysmography confirmed the venographk result in 86 % of 
cases with no false positive results. A false negative rate of 14 % was due 
mainly to undetected calf clot but also included 3 cases of undetected 
popliteal clot which gave cause for concern. Accordingly the cutoff M VO 
was adjusted upwards to 34 mls/ 100 mls tissue/minute at which level 
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there were no false negative results except for some cases of isolated calf 
clot. At this new MVO level, 7 false positive results were introduced, 
giving this test an overall accuracy in our hands of 89 %. 

In conclusion, all significant thromboses, confirmed by venography 
were detected by plethysmography at MVO less than 34 mls/ 100 mls 
tissue/ minute. The fa lse positive results fell into the range of M VO 
20 34 mls/ 100 mls tissue/minute, suggesting the need for confirmative 
venography. The results need further confirmation by expanding the 
patient number. The falli bility of clinical diagnosis in DVT is aga in 
confirmed. 

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

Department of Pharmacology, University College, Dublin. 

The Role of Calcium in Presynaptic Adrenoceptor Activation. 

Previous experiments ( 1980 report) have demonstrated the presence of 
presynaptic ~-adrenoceptors in human antecubital veins. Further studies 
with this system were undertaken to determine whether these receptors 
were activated by adrenaline. Stimulation-evoked release of 3H-nora
drenaline was measured in the presence of a range of adrenaline con
centrations (Table 1). A hormone concentration of 10 nM was found 
to be effective in significantly increasing evoked release (p < O.OS). Since 
this adrenaline concentration is within the range found in human plasma 
during enhanced secretion from the adrenal medulla, a physiological role 
for presynaptic ~-adrenoceptors can be proposed. 

Studies were continued on the role of calcium ion a ntagonists in 
neuronal processes. The effects of these drugs on muscle preparations 
have been extensively investigated, but little is known about their influence 
on calcium fluxes in neuronal preparations. 

ln the present experiments, the effects of 0 600, nifcdipine and 
dantrolene-sodium on calcium flux into nerves were determined, using 
rat brain synaptosomes as a model. Uptake of 16Ca was measured in 
standard (Sm M K +) and depolarising (45m M K +) Krebs solution. 
Stimulated uptake ( 6 K) was calculated as the difference between uptake 
va lues in the two med ia. 

The results obtained are summarised in Table 2. None of the antagonists 
affected calcium uptake in Sm M K + solution, D600 dose-dependently 
inhibited stimulated uptake, the inhibition being significant at 20 ~tM 
D600 and significantly greater at higher dose levels than at 20 JJM. 
Nifedipine also inhibited stimulated calcium uptake at concentrations of 
50 1-!M or higher. Dantrolene-sodium did not affect 6 K at dose levels 
below 100 1-!M, when the inhibition of stimulated uptake was 35%. It can 
be inferred from these results that nerve endings contain calcium channels 
sensitive to inhibition by tbe channel blockers 0600 and nifedipine. 
Dantrolene is relatively less effective as an antagonist of stimulated 
calcium uptake. This is compatible with its reported selective inhibition 
of depolarisation-induced calcium release from intraceUular stores. 
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Treatment 

S1, 2 Control 9.45± 1.65 J 
S3 Adrenaline l nM 9.40± 1.29 
S4 IOnM 13.20±1.69 
S6 O.l~tM 8.69±2.11 
S6 I J.LM 9.58±2.09 

1.07±0.11 
1.59±0.28* 
1.06±0.28 
1.01±0.11 

Table 1. Effect of adrenaline on the evoked release 
of tritium from human antecubital veins. 

Mean values ± s.e. mean for fractional release per shock ( .6 t/shock). 
Interval between stimulation periods 18 min. Adrenaline was added 6 min. 
before stimulation and was presenl for 9 m in; *significantly different from 
control, p 0.05; n = 6; +fraction of the total tissue radioactivity released 
per shock during successive periods of nerve stimu lation. 

Treatment Ca2 + uptake (nmolesfmg protein) 
5mMK + 45m MK + t,K 

Control 4.51±0.50 10.43±0.34 5.9 1 ±0.36 
0 600 (J.LM) 20 4.32±0.33 8.02±0.51 3.70±0.19* 

50 4.20±0.29 6.49±0.61 2.29±0.5 1 ** 
100 3.97±0.41 5.58±0.34 1.62±0.67** 

Control 3.58±0.16 6.29±0.31 2.72±0.46 
Nifedipine (J.LM) 20 3.22±0.11 5.27±0.35 2.00±0.45 

50 3.67±0.30 4.72±0.43 1.06±0.19* 
100 3.26±0.16 4.50±0.20 1.24±0.26* 

Control 4.27±0.39 7.53±0.55 3.26±0.31 
Dantrolene (~tM) 20 3.72±0.23 7.05±0.56 3.33±0.53 

50 3.49±0.32 6.61±0.56 3.12±0.46 
100 3.86±0.34 6.37±0.23 2.11 ±0.50* 

Table 2. Effects of antagon ists on calcium uptake by synaptosomes. 

Values a re means±s.e. mean of 3- 5 experiments, each in triplicate. 

*p< 0.05, **p < O.Ol when compared with corresponding control. 

Professor Maurice F. Murnaghan, MD., DSc. 

Department of Physiology, University College, Dublin. 

S tudy of an Induced Circus Wave as a Mechanism of Cardiac Arrhythmias. 

An arrhythmia of 0.2 - I 0 sec. duration could be induced in rat 
ventricular muscle by pacing at 1- 2 cycles sec- 1 and applying a single
square-wave pulse of current (10 msec, 10- 50 mA) during the vulnerable 
period of late systole. While in some cases the a rrhytb.rnia appeared to 
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arise due to an ectopic focus, in other trials the arrhythmia could have 
been due to a re-entry mechanism. 

It was decided therefore to try to develop a preparation where a circus 
wave could be induced at will, as this would be a useful model to test 
antiarrhythmic drugs. Isolated rabbit atria were selected and a longti
tudinal split made to produce an ellipsoidal ring of tissue. The magnitude 
of the various parameters, e.g. conduction time; refractory period etc. 
required for the mainterlance of a circus wave investigated using intra
and extra-cellular recording electrodes. In order for a circus wave to be 
produced, assuming depolarization can be induced to proceed in one 
direction only, the conduction time must exceed that of the effective 
refractory period of the atrial action potential. ( t has been found that it is 
not possible to do this with this preparation where the conduction velocity 
and the refractory period were measured and found to be about I metre 
sec- • and 80 msec respectively, and where the length of the pathway 
was measured and found to be about 3 cm unless either the refractory 
period is reduced, the length of the pathway increased or the conduction 
velocity reduced. 

These a re presently being investigated; the action potential duration 
and concomitantly the effective refractory period will be shortened by 
carbacol, the length of the pathway will be moderately lengthened by a 
series of cuts and the conduction velocity will be reduced by partial
depolarization of the muscle by a raised extracellular potassium. The 
conduction time will ini tially be measured in the preparation where the 
ring is broken by a cut to avoid two-way conduction with extinction. 
When the conditions are such that the conduction time exceeds the effective 
refractory period, an attempt will be made to produce a circus wave 
going in one direction only by (a) using a trapezoidal pulse to cause 
anodal block; (b) localized depression of conduction of part of the 
pathway with unidirectional block, e.g. high Ko, low temperature etc. 
(c) repetitive stimulation with a train of pulses. Preliminary trials (i) to 
test the duration of the anodal block will be necessary as it must be less 
than the conduction time and (ii) to determine the optional conditions 
required to produce a one-way conduction block will be investigated. 

Professor Kevin O 'Malley, in collaboration with Or. K. McGarry, 
MRCPI and Or. F. Meagher, MRCPI. 

Department of Clinical Pharmacology, Royal College of Surgeons in 
1 re land, Dublin. 

Physiological Response to Cardiol'ascu/ar Drugs with particular reference 
to the Aged. 

Impaired homeostatic responses are a feature of aging. We examined 
baroreflex function in man. Using a 20 % reduction in mean arterial 
pressure to activate the baroreflex system, we demonstrated diminished 
responsiveness of heart rate in the elderly. Studies currently under way 
are aimed at further assessing baroreflex function in elderly hypertensives. 
SpecificaiJy, we are examining the effect of raising blood pressure 
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{phenylephrine) as well as lowering it (nitroprusside) and in these studies 
we use plasma noradrenaline, plasma renin activity as well as the heart 
rate response as indices of barorefiex mediated responsiveness. 

As many unwanted effects of vasodilator antihypertensive agents are 
mediated by the baroreflex we anticipate that it is possible to use these 
drugs alone in the treatment of hypertension in older patients. We are 
therefore studying the efficacy and unwanted effects of hydralazine alone 
in such patients. 

Using a model system - the human lymphocyte - we have shown that 
beta mediated responsiveness is decreased in old age. We are currently 
attempting to validate the use of lymphocyte beta receptor as a model 
of ~ mediated responsiveness in general in the assessment of many 
variables including age. 

J . P. Phillips, MA., MD., FRCSI., Consultant Neurosurgeon, in collabora
tion with Miss Bernadette Horner, BSc.; Dr. R. J. Thompson, Cambridge; 
Professor Keitb Tipton, TCD and Professor Marcos Webb, TCD. 

St. Laurence's Hospi tal, Dublin. 

Radio-immunoassay oj' Brain Specific Proteins in Patients with Head Injury 
and in Other Neurological Patients. 

A radio-immunoassay for detecting brain-type creatinine kinase 
(CPK-BB) has been successfully utilized at St. Laurence's Hospital, 
Dublin to study patients with head injury and cerebral ischaemia. The 
procedure is carried out two or three times weekly. The study has been 
in progress for one year and over one hundred patients have been assayed. 
Approximately fifty patients with moderate to serious head injuries were 
assayed. It was confirmed that fatal head injuries regularly result in 
CPK-88 isoenzyme being liberated from lacerated brain . 

Approximately fifty patients suffered minor head injuries. Almost 
70% of this group had serum CPK-B8 levels above normal. Half had 
levels twice the control values and five patients had levels normally 
associated with cerebral swelling or contusion. Approximately one third 
of these patients returned for early follow-up at two weeks and none had 
elevated levels. Four patients complained of continuing mi ld post
concussional symptoms. These four had elevated CPK levels when initially 
assessed. This study suggests elevated CPK-BB levels can be detected by 
sensitive radio-immunoassay even in patients with mild head injury. 

The finding that serum CPK-BB can be detected in above normal 
quantities in patients with mild head injury is a most valuable contribution 
to the clinical management of these patients. 

More recently, fifteen volunteers competing in the Dublin Marathon 
were assayed for the presence of brain-type creatinine kinase in their 
blood before and after running. Ten of these competitors had C PK levels 
marginally elevated following their exertions. These levels had returned 
to normal at four days. The possibility of cross reaction with creatinine 
kinase from a cardiac or skeletal muscle source is being explored. 

The most recent utilization of this research has been a study of 
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psychiatric patients receiving electro-convulsive therapy. Four patients 
have been studied to date. None of these patients had elevated CPK-88 
levels following ECT; although preliminary, this is an important negative 
finding because of the conti nuing debate relative to ECT therapy and 
cerebral injury. 

GASTROENTEROLOGY 

Frank M. HaUinan, BSc., PhD., in collaborati on with M. Eagleton, BSc. 
to September 1981, and M. Rose, BSc. from December 1981. 

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

Characterisation of the Salirary Proteins of Normal lndiriduals, Cystic 
Fibrosis patients, and their parents by Electrophoretic and lmmuno
electrophoretic techniques. 

The primary objective of this project is to determine if there are 
differences in the protein constituents of parotid saliva from control 
individuals, Cystic .Fibrosis patients and their parents, related to the 
presence of the CF gene. 

The total protein composition of control, CF heterozygote and CF 
homozygote parotid saliva samples has been analysed by isoelectric 
focusing in polyacrylamide (lEF-PA), by polyacrylamide gel electro
phoresis in the presence of sodium dodecyl sulphate (SOS-PAGE) and 
by non denaturing disc gel electrophoresis (Davis System). No difference 
in the protein pattern unique to the CF state was detected. However, 
the presence in salivary protein electrophoretograms of many individual 
variants, presumably the polymorphic proteins recognised by others, 
makes comparison of the protein patterns extremely difficult as many 
individuals look unique. 

Specific protein classes in parotid saliva samples from all 3 genotypes 
were isolated by analytical affinity chromatography and their composition 
analysed by SOS-PAGE. To date we have examined 3 classes of glyco
proteins (concanavalin A binding, Ulex europaeus lectin. binding, and 
wheat germ agglutinin binding), heparin binding proteins and cibacron 
blue binding proteins. No difference between controls and C F patients 
could be identified. 

A procedure for the preparative fractionation of human parotid saliva 
proteins has been developed and we are continuing the study of the 
fractions obtained. Antisera (in rabbits) arc being prepared against a 
number of antigens (i) whole saliva ; (ii) amylase; (iii) a fami ly of acidic 
proteins from parotid saliva purified by preparative TEF and (iv) a basic 
protein from parotid saliva p1.1rified by preparative IEF. Antisera of 
sufficient potency for use in crossed immunoclectrophoresis and immuno
electrofocusing against antigens (i), (ii) and (iii) are now available although 
(iv) is apparently less immunogenic. These antisera will enable further 
investigation of the pattern of protein microheterogeneity to be 
undertaken. 
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D. R. Headon, BSc., PhD., in collaboration with Anne Walsb, BSc. and 
Annc McMabon, BSc. 

Department of Biochemistry, University College, Galway. 

Mucosal Membranes of Gastric and lntestinal Origin and their susceptibility 
to the Chaotrophic Action of Bile Salts. 

Variations in the susceptibility of gastric and intestinal mucosal 
preparations to the chaotropbic action of bile salts has been demonstrated 
in the earlier part of this study. Gastric mucosal preparations are much 
more susceptible to bile salt action than those of intestinal origin. Radio
labelling studies have identified the exposed surface of gastric mucosal 
membranes in subsequent fractionation procedures and thus made 
possible their isolation. Exposure of intact everted stomachs to varying 
concentrations of bile salts leads to the progressive removal of the exposed 
plasma membrane. Associated with this action is cell destruction. Histo
logical studies of the exposed tissue support the biochemical data. 

An early event in the breakdown of the exposed plasma membrane of 
gastric mucosa is the removal of a high molecular weight protein. This 
protein is rapidly removed at low concentrations of bile salts. The protein 
has not yet been identified nor its function determined. 

Analysis of plasma membranes of gastric and intestinal origi n in terms 
of the fatty alkyl components of the phospholipids indicates differences 
in the average number of double bonds per phospholipid molecule. This, 
together with variations in the cholesterol content of both membranes, 
suggests differences in the fluidity of the membranes as a possible 
explanation of the variat ion in susceptibility to bile salts. 

B. F. Leek, BVM&S., BSc., PhD., MRCVS., in collaboration with 
K. St. J. Lucas, MVB., MRCVS. and D. Kisauzi, BVM. 

Veterinary College of Ireland, Dublin. 

An Investigation of Liver Blood Flow and Liver Metabolism in Health 
and Disease. 

Hepatic blood fl ow and metabolism was investigated in sheep when 
they were in different feeding states ; and when they had either normal 
livers or livers chronically poisoned with carbon tetrachloride (CCIJ. 

Eighteen sheep (nine of which were successfully used in experiments) 
were surgically prepared with carotid arterial loops with rumen fistu lae 
and with indwelling catheters in a hepatic vein (HV), the portal vein (PY) 
and a mesenteric vein. Three of the sheep were given a daily 0.13 mlfkg 
intra-rumina! dose of carbon tetrachloride (CCI4) which caused demon
strable liver damage. T he sheep were examined at fortnightly intervals 
to determine HY and PV blood fl ows, using the creatinine dilution 
technique, when they were either fasted for l8h or infused intra-ruminally 
with volatile fatty acids (VF A) to simulate feeding ("feeding"). 
Hepatic arterial (HA) blood flow was calculated by difference and the 
hepatic oxygen and VFA (acetate, propionate and butyrate) uptakes 
calculated as the inflow-outflow differences. 
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Tn the normal sheep, "feed ing" significantly increased PV flows but 
there was a reciprocal decrease in H A flows, so that HV flows were not 
significantly altered. There was an absolute increase in VFA uptakes 
without changes in extraction ratios; and although oxygen delivery was 
increased, consumption was not significantly altered. 

In the CCI4 treated sheep, PV flows were significantly higher than in 
the normal sheep and " feeding" increased them further. HA flows again 
decreased enough to keep HV flows unchanged in the fasted though not 
in the "fed" sheep. Propionate extraction was significantly reduced when 
the CCI4 sheep were "fed" but acetate and butyrate extraction ratios were 
si milar to the normal sheep. Oxygen consumption was significantly lower 
in the CC14 sheep despite unaltered oxygen deliveries. 

Tt was concluded that the changes in hepatic blood flow after "feeding" 
or during CCI~ induced liver damage are independent of the changes in 
metabolism. 

C. F. McCarthy, MD., FRCPI., FRCP., in collaboration with P . A. 
Mooney, PhD. and B. Kelly, BSc. 

Department of Medici ne, Regional Hospital, Galway. 

ATPases in Normal and Gastric Mucosa of the Human Stomach. 

A Mg2+ -ATPase enzyme system sensitive to histamine stimulation and 
inhibition of this activation by the H 2 receptor antagonist cimetidine has 
been found in human gastric mucosal homogenates (1). Five ATPase 
systems were separated and purified from histologically normal human 
gastric mucosa by gel filtration using Sephadex G-200 superfine at 0-4°C
a basal Mg2 +-ATPase; a Ca2 +-ATPase; Na + +K +-ATPase; Na +_ 
ATPase, ouabain-insensitive, and K + -ATPase, also insensitive to ouabai n 
inhibition ; the response of each of these enzymes to histamine and 
cimetidine were studied. K + -ATPase was stimulated by I 00 !J.molar 
histamine and this sti mulation was inhibited by I 0 m molar cimetidine. 
Table J shows the results obtained from gastric mucosal extracts of 
biopsies from 3 patients. 

TABLE J 
Histamine Stimulation and Cimetidine T nhibition of K +-A TPase 

Patient Number 

1 
2 
3 

1/istamine Stimulation 
% 
37 
35 
50 

Cimetidine inhibition 
% 

100 
8 

25 

K + -ATPase is thought to be involved in the gastric acid secretory 
process in a variety of other species (2); these preliminary results showing 
histamine and cimetidine sensitivity may implicate human gastric K +
A TPase in a H 2-rcceptor mediated process and provides further evidence 
for a role for this enzyme in gastric acid secretion in the human sto mach. 
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Characterization Studies: 
The total carbohydrate content of the ATPase fractions was estimated 

by the Anthrone method. Carbohydrate was found to be contributory 
to molecular weight estimates for the enzymes. Acid hydrolysis of the 
fractions followed by paper chromatography (on Whatman No. l paper 
20 cm x 20 cm) using the solvent system Isopropanol; d. H20 (75 :25 
(vfv)) showed that glucose and fructose are the prindpal sugars associated 
with the A TPases. 

Polyacrylamide gel electrophoresis in sodium dodecylsulphate at pH 7.5 
of the individual fractions resulted in staining of one band only near the 
origin. The glycoprotein nature of individual A T Pases was shown by 
staining in Alcian Blue. 

Thin layer Chromatography of extracted lipids confirmed the presence 
of both phospholipid and neutral lipid in the enzyme fractions. The 
results of experiments in which ATPases were incubated with phos
pholipase C, suggest that the K +-A TPase and Ca2 + -ATPase are membrane 
bound enzymes and that their func..tional integrity is dependent on 
association with membrane bound components. 

References 
I. Mooney, P. A. et al. Gut 19 ( 10) A998 (1977). 

2. Schackmann, R. et al. J. Membrane Biology 32, 36 1-38 1 (1977). 

John Rowat Telford Monson, MB., BCh., BAO. 

Trinity College, Dublin 

Director: Professor T. P. J. Hennessy. 

Retrograde Electrical Pacing of the intact Canine Small Intestine. 

Retrograde pacing is thought to slow intestinal transit by causing 
retrograde propagation of muscular contractions (1, 2). As propagation 
of contraction waves can only be demonstrated during the interdigestive 
migrating motor complex (MMC), that is, during the fasting state, we 
studied the effects of retrograde pacing on the MMCs in fasting dogs. 

Jejuna! transections and re-anastomoses were performed on 5 dogs at 
20 and 60 cm from the ligament of Treitz. Electrical activity was recorded 
using stainless steel electrodes while motor activity was recorded using 
serosal strain gauges, both placed within the segment at regular intervals. 
Retrograde pacing was achieved by electrical stimuli (0.3 Hz) just proximal 
to the distal transection. 

After 10 days recovery post-op. each dog was fasted for 24 hours and 
studied on 4 separate occasions with and without pacing for 2 hours 
after the appearance of an MMC making 8 studies in all. l n a separate 
study the times of reappearance following a test meal of 300 mls of mi lk, 
with and without retrograde pacing were compared. 
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Results 
Retrograde pacing did not alter the frequency of occurrence ( 1.27 ±0.2 

v. 1.37±0.43), direction (6.02±0.67 v. 5.91±0.75), speed (2.15±1.63 v. 
2.48± 1.33), or direction of propagation of the MMCs. However, 
frequency of contractions was significantly increased by pacing (17.7±0.2 
v. 13.6±0.2 per minute P < O.OOI) but their amplitude was unaltered 
(3.3±0.2 V. 3.6±0.3). 

Retrograde pacing did 110t significantly delay the reappearance of the 
MMCs after feeding. (135.7± 10.9 v. 142±9.3 min). 

These findings -
I. Support the hypothesis that M MC propagation is controlled by 

extrinsic nerves. 

2. Do not support the theory that retrograde pacing leads to reversal 
of propagation of muscular contractions. 

3. Suggest that retrograde pacing will have li ttle effect on pacing at least 
during fasting. 

Further studies are in progress to consider the effect of retrograde pacing 
on transit time in both the fed and fasted states. T nitial resu lts would 
suggest that pacing has no effect on transit time. 

References 
I. Fry, G., Atmatzidis K., Byme P.J., Hennessy T. P. J .: Retrograde 

pacing of intact canine intesti ne prolongs transit time. Br. J. Surg. 
1980, 67:361. 

2. Gladen J. E., Kelly K. A.: Enhancing absorption in the canine short 
bowel syndrome by intestinal pacing. Surgery, 1980, 88:281- 286. 

G. NeaJe, BSc., MB., 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 studies we have reported the nature and concentration of 
glycosidic activity in faeces from humans and experimental animals. 

Objectives of present study 
I. T o determine the effect of inflammatory bowel disease on the con
centration of enzymes in faeces and to correlate these with the hypothesis 
that subjects with Crohn's disease have a low intake of dietary fibre. 
2. T o assess the effects of dietary fibre on the entero-hepatic circulati on 
of oestrogens. 

Design 
I. Faeces from patients with Crohn's disease were analysed and results 
were compared with those obtained from hospitalized patients without 
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gastro-intestinal disease. The comparative study of patients with Crohn's 
disease on a high fibre diet was unsatisfactory because of inadequate 
recruitment of subjects. 
2. The entero-hepatic circulation of oestrogens was studied successfully 
in rats, 3 groups of 8 animals were fed standard diet (chow IO % fibre), 
artificial no-fibre diet and artificial diet+20 % bran. The excretory path
ways of I11Ci 14C oestradiol (25l-tg/kg) given intra-peritoneally to each rat 
\\ere assessed over a period of 6 days. 

Results 
I. Faecal enzyme activities (mU/g) in Crohn's disease 

a-glucosidase 
P-glucosidase 
a-galactosidase 
P-galactosidase 
P-glucuronidase 

Hospital Crohn 's 
Controls Disease 

(10) (19) 
620 (280-1350) 470 (75-2155) 
660 (240-1820) 180 (12- 2055) 
630 (290-1380) 275 (25-1320) 

2455 (1550-3890) 1740 (290-3200) 
415 (115- 1480) 110 (10- 950) 

ln Crohn's disease there is a diminution of faecal enzyme activity. This 
may be due to the dilutional effect of increased stool water but there 
was no significant correlation between enzyme activity and faecal weight. 
The effect was least marked for a-glucosidase, an enzyme which we have 
shown previously to be derived in part from intestinal mucosa cells. 

2. Excretion of 14C oestradiol by rats 
Diet A 

(no fibre) 

Mean P-glucuronidase 2560 i.u./g 
activity in caeca 

Faecal excretion 
2 days 
6 days 

Urine excretion 
2 days 
6 days 

T otal recovery 

19.2± 1.1 %* 
53.6±2.1 %* 

18.7±0.8%* 
21.8±0.8%* 

Diet B 
(Diet A+ 

20% Fibre) 

820 i.u./g 

58.3±2.2% 
68.3±2.3% 

11.1 ±0.5% 
11.9±0.5 % 

Diet C 
(Chow = 
10 % Fibre) 

720 i.u.fg 

66.1 ±2.4% 
69.5±2.4% 

10.3±0.5 % 
11.3±0.4 % 

(6 days) 75.4± 1.2% 80.2± 1.2 % 80.8± 1.1 % 
*Diet A significantly different from diets B and C (p < O.OOl) 

These data show that whole cereal (chow) and bran added to an artificial 
diet interfere markedly with the entero-hepat.ic circulation of oestradiol. 
This may provide a possible hormonal explanation for the higher incidence 
of mammary dysplasia in constipated subjects (Petrakis and King 1981 ). 
lt is also of potential significance in assessi ng the efficacy of low oestrogen 
contraceptive preparations in subjects taking high fibre diets. 

Reference: Petrakis and King (1981). Lancet, 2, 1201- 1203. 
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Gcrald H. TomJdn, MO., FRCPI., FACP., in collaboration with Louise 
Scott, BSc. (Hons.) 

Biochemistry Department, Trinity College, Dublin . 

Cholesterol Metabolism in Diabetes. 

Aims 
Diabetes Mellitus produces considerable changes in cholesterol meta

bolism. T he aim of this project was to study the effects of (i) diabetic 
control; (ii) vagotomy and (iii) biguanide treatment on the rate-limiting 
cholesterol enzymes. 

Methods 
HMG CoA reductase and Acyl CoA Cholesterol Acyltransferase 

(ACAT) activities were measured in hepat ic and intestinal microsomal 
preparations using radiochemical assay techniques. Diabetes was induced 
with a lloxan and was controlled with daily insulin injections. Vagotomy 
was performed subdiaphragmatically. 

Results and Conclusions 
We have previously demonstrated the effect of control of hyperglycemia 

on the regulatory enzymes of cholesterol metabolism. The activity of 
hepatic HMG CoA reductase, which catalyses the rate-determining step 
of cholesterol biosynthesis, was markedly decreased in poorly-controlled 
diabetic rats when compared with both normal and well·controlled 
animals (P < O.OOl). Hepatic ACA T, which catalyses the intracellular 
esterification of cholesterol was also significantly reduced in the poorly
controlled group in comparison with normal rats (P < 0.05). When normal 
rats were vagotomised there was an increase in both enzyme activities 
when compared with sham-operated controls (P < O.O I). This alteration in 
enzyme activity after vagotomy suggests that neuropathy may increase 
enzyme dysfunction. As biguanides a re often used in the treatment of 
maturity-diabetes we examined the acute and chronic effects of metformin 
treatment on the hepatic enzymes in both norma.! and diabetic rats but 
no effect was observed. As metformin accumulates in the intestine and 
is known to inhibit various intestina l active transport systems we measured 
the cholesterol enzymes in intestinal cell preparations. T he effect on 
HMG CoA reductase is as yet inconclusive but ACAT activity was 
significantly reduced (P < O.OI). This reduction in cholesterol este r 
production in the intestine appears very signifi cant in view of the anti
atherosclerotic action of metformin as cholesterol esters constitute the 
main li pid materia l in the atherosclerotic lesion. 

HAEMATOLOGY 

S. M. Lavelle, MD., in collaboration with Maura Maclomhair, FIML T. 

Department of Experimental Medicine, University College, Galway. 

Antithrombotic Effects of Anticoagulant Drugs 0 11 Hypercoagulable States. 

Objeclive 
We are mainly concerned with fi nding the causes and indicators of the 
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thrombotic state and the quantitative effectiveness or the several anti
coagulant drugs in combatting it. 

Design 
To obtain a quantitative resuh, thrombosis is measured by its weight 

formed on a standard wire set in the vena cava of the rat for one hour, 
observing control and test pairs si multaneously. The test animals are pre
or concurrently treated with the anticoagulant or thrombotic agent, or 
both. In the report period, two anticoagulant and two thrombotic regimes 
were tested as follows: 

J. Conservative doses of warfarin (3 mgfkg) and aspi rin-dipyridamole 
(ASAD), 15 mgfkg each were given 18-20 hours before operation and 
subcutaneous heparin, 70 ufkg 5 minutes before. Th rombosis was 
reduced by 76 % without significant increase in bleeding time. 

2. ASAD was given to two strains of rats (a and b) in the same experi
mental model. There was marked difference between the strains. 

Trial Drug Rats T(m.g.) c T(m.g.) R 
I W/ASAD/ H 28 2.17 29 8.9 1 76% 
2a ASAD I 10 4.36 8 4.89 11 

b ASAD2 10 2.86 7 5.79 55 

T = thrombosis weight in mg. C = No. of controls. 
R = reduction in thrombus weight. 

3. lntravenous adrenalin proved quite toxic and transitory in its effects. 
The thrombotic effect of subcutaneous adrenalin, 15 ug/kg minutes 
before operation was tested. Subcutaneous ad renalin has little effect. 

4. To seek the source of the variation in thrombus weight between 
individuals, a few test animals were loaded with vitamin K 1 0.015 
mgfkg 24 hours before similar operation. They had a 17 % increase 
over controls. 

Trial Drug Rats T(m.g.) c T(m.g.) I 

3 A 30 10.7 25 7.73 mg 7% 
4 Vit K 1 7 9.15 8 8.55 17 % 

T = mean thrombus in m g. C = No. of controls. 
[= increase in thrombus weight. A= adrenalin. 

Conclusions 
Excess vitamin K 1 may influence thrombotic tendency. Four drugs in 
combination in conservative dose may give considerable protection 
against thrombosis without increasing the risk of bleeding. 
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MENTAL H EALTH 

Traolacb Brugha, MB., BCb., MRCPsycb. 

Department of Clinical Psychia try, St. Vincent's Hospital, Dublin. 

Director: Noel Walsh, FRCPI., FRCP(C). 

Social Supports and Social Networks in Depressed Outpatients. 

Research carried out in Austral ia and the United States has already 
shown an association between minor psychiatric illness and reported 
deficiencies in the patients' available social supports and social contacts 
and relationships. The aim of the present study was to replicate an earlie r 
study which used standardised measurement techniques, in order to 
establish whether these find ings could be confirmed. 

A sequence of fifty new psychiatric out-patient referra ls with depressive 
and anxiety disorders was compared with healthy general population 
controls, matched for age, sex, occupation and marital status. Psychiatric 
diagnosis was based upon a standardised clinical interview, the Present 
State Examination. A standard ised Social rnteraction Schedule was used 
to enumerate close relatives, good friends and attachment figures and to 
quantify contacts and socia l interaction with the subject's social network 
during the previous seven days. The adequacy of support from attachment 
figures was recorded. Where possible a close relative or friend was also 
interviewed to check the reliability of the data and th is was satisfactory. 

Compared with pair-matched normal co11trols, patients nominated 
fewer close attachment figures (mean 4.2) than controls (5.4 Hest p < O.OI ), 
half as many good friends (p < O.O l) a nd close relatives (p< O.Ol ) and 
reported significan tly less socia l interaction with these people during the 
previous week (p < 0.05). Patients reported having fo ur times more 
negative, unpleasant social interaction (p < O.OI) but did not differ from 
controls in the amount of positive, pleasant social interaction with their 
social contacts. Pa tients did not report having less social support than 
controls during the seven days before their first psychiatric consultation. 
However, there were fewer positive findings in patients with more severe 
depressive illnesses. 

T n gene raJ, previous research findings have been confirmed. This 
research was not designed to answer questions about causali ty. In the 
second stage of this work a prospective study will be carried out. 
Ult imately, experimental designs wi ll be used in order to establish the 
value of clearly specified social intervention in minor psychiatric disorder . 

N. CnlJaghan, MD., FRCPI., in collaboration with W. Collins, MB., 
M RCP (UK) and Olwyn Lanigan, MSc. 

Department of Neurology, Cork Regional Hospital, and 
Endocrine Laboratory, Mater Misericordiae Hospital, Dublin. 

Plasma Prolactin Concentrations following Epileptic and 1/ysterical 
Seizures. 

T hirty-six patients were studied, 19 patients who suffered from 

46 



generalised epilepsy, 10 from partial epilepsy, 7 patients from hysterical 
attacks. Plasma prolactin levels were estimated at 5, 15, 30, 60, 90, 120, 
180 minutes following an attack. Prolactin levels were measured usi ng a 
radioimmunoassay technique. The following statistical tests were applied 
to the results: 

AUC: area under the prolactin - time curve calculated using the 
trapezoidal rule. 

Cmax: maximum prolactin level. 

rmax: time of maximum prolactin level. 

Each of these statistics were subjected to a non-parametric analysis of 
variance using the Kruskai-Wallis technique. ff this analysis indicated 
differences between the 3 groups of patients Dunn's multiple comparison 
technique was applied. The tests for AUC and Cmax were significant, 
suggesting that there are differences between the groups. The Dunn tests 
showed that the generalised group was different at a significant level to 
both partial seizures and hysterical seizu res with respect to A UC and 
Cmax, reflecting the fact that prolactin levels run generally higher in 
generalised than in the other 2 groups. There was no difference for the 
Tmax. Although the peaks for prolactin levels are different for different 
groups of patients, they occurred at the same time in all groups, around 
15-20 minutes after a seizure. 

Although baseline (pre-seizure) prolactin levels are not available, our 
results suggest that patients with generalised seizures may have generally 
higher prolactin plasma levels as prolactin levels were sti ll higher 3 hours 
after a generalised seizure than in the other groups. 

lan DaJy, MB., MRCP sych., in collaboration with P rofessor M. G. T. 
Webb, MO., MPhil., FRCPsych. 

St. Patrick's Hospital, Dublin. 

First Admission Rates for Mania in Dublin; Life Events in Mania: Interim 
Report. 

The primary objective of this research is to establish the first hospital 
admission rate for manja from a defined catchment area in Dublin. A 
second objective is an enquiry into the significance of life events in the 
development of manic mood swings. 

The methodology combines a retrospective review of case notes of 
first admissions (years 1974-1980), along with a prospective assessment 
of first admissions (1981). For the life events study, a second sam ple of 
patients (not confined to first admissions) is being interviewed using a 
standardised interview technique. 

The data from the incidence study arc being analysed. Data analysis 
being about 75 % complete, our resu lts are tentative as yet. Preliminary 
results suggest that the first admission rate for mania is at least as high 
here as elsewhere in Europe, but may be higher. Age of onset is primarily 
in the third decade, although first presentations in the seventh decade 
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have been noted. Females predominate in a 2: I ratio. A significant 
minority received a secondary diagnosis of a lcohol/drug abuse when 
first seen. A history suggestive of personality disorder or instability of 
mood was also noted in a significant minority. Family morbidity is high, 
with two-thirds of the families having at least one other member who has 
attended or attends a psychiatrist, although not necessarily with primary 
affe:;tive disorder. There is also a suggestion of considerable mobility 
within this group, a number of them having come to reside within the 
catchment area only recently. A history of adverse life events occurring 
1- 2 months before admission was seen in about one-quarter of these 
newly-admitted patients, which is significantly higher than the incidence 
generally found in population studies. 

Professor R. J. Daly, MA., MD., FRCP., FRCPsych., in collaboration 
with Ms. B. M cLcavey, AMI., BSc., MA. 

Department of Psychiatry, University College, Cork. 

Self-management as a Treatment Programme for Self-Poisoning Patients. 

Literature reports on self-poisoning have stressed the importance of 
unstable interpersonal relationships in the aetiology or precipitation of 
self-poisoning behaviour. Others have outlined the importance offocussing 
on such relationships in any treatment programme. Empirical research 
has been lacking in treatment and no real efforts have been made to 
conduct controlled comparative trials of alternative strategies for reducing 
self-poisoning attempts. The objectives of the study have been to test 
two hypotheses: 
I. Self-poisoning patients are deficient in inter-personal problem

solving skills. 
2. A treatment programme of interpersonal problem-solving within a 

self-management framework will be effective in reducing self-poisoning 
allempts. 

The design of the study has been to compare an unselected series of 
self-poisoning patients with norms on tests of interpersonal problem
solving skills. This has involved the development of specially designed 
rating scales. 

To date 14 patients have been admitted to the treatment programme and 
assigned randomly to the experimental (self-management) and control 
(supportive treatment) groups. The total sample size will be 40 patients. 
The initial findings have supported the hypothesis that self-poisoning 
patients are deficient in interpersonal problem-solving skill . 

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

St. Patrick's Hospital, Dublin. 

Development and Standardization of Continuous Performance Tests for the 
Detection and Monitoring of Covert Alcoltol Brain Damage. 

Subtcsts for the Wechsler Adult [ntelligence Scale are amongst the 
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most widely u ed instruments for the psychometric identification of b ra in 
damage and there is widespread faith that the verbal scales, especially t he 
vocabulary, act as ' ho ld' scales, and, therefo re, indices of premorbid 
levels of functioning. T hey have been widely used in the p revious Dublin 
studies of alcohol brain da mage. Attempts to evaluate the effects of 
Neuropeptides in the alcohol brain damage syndrome dictated the need 
for a conti nuo us performance task which could be given rapidly and 
repeatedly. The various commercially avai lable performance test 
paradigms failed to d iscriminate brain damaged from non-dysfunctional 
subjects. An extensive subsequent literature review suggested that the 
WAlS subtests failed to discriminate acute from chronic impairment 
and separate study, now in press, has demonstrated statistically significant 
decrements in the WAlS vocabulary, a 'hold' scale. The concept of 
discreet visual and verbal memory functions which underpins several 
widely used tests of brain damage, is also questioned and a current study 
has now developed novel tests to explore areas of lateral ity and hemis
phericity. A psychometric test battery for chronic impairment has been 
evolved, the test materials obtained and the necessary electronic control 
equipment developed and constructed . The profile of impairment has 
been identified and the protocol for a novel cognitive funct ion test 
developed. The test, p resented and scored by means of a microscomputer, 
is ready for field tria ls. The overall study is, therefore, in its final phase, 
a prospective comparison of the various tests in alcoholic and non-drinking 
control subjects. 

P rofessor T. J . Fahy, M D., FRCPsych., F RCPI ., DPM ., in collabo ratio n 
with R. H. Latey, M B., M RCPsych., D CH. 

Department of Psychiatry, University Co llege, G alway. 

E. C. T. Utilisation Survey (Republic of ire/and). 

T he E.C.T. survey in Ireland is designed to establish by questionnaire 
the patterns of E.C.T. prescription and uti lisatio n, and the opinions o f 
practising psychiatrists about E.C.T. A further questionnaire has also 
been designed in order to e!.tablish the way in which E.C.T . is given in 
E.C.T . Clinics. The survey has been set up so as to be broadly comparable 
with that in the U.K. 

The first questionnaire has been sent out to 275 psych iatrists a nd the 
second questionnaire to psychiatrists associated with the running of 42 
E.C.T. Clinics. These Clinics will also be visi ted during the course of 1982. 

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

Department of Pharmacology, University College, Galway. 

Endocrine Influences on Neurotransmitter Receptor Characteristics in Limbic 
System of Rat Brain. 

The influence of thyroid hormone status o n the adrenergic receptors of 
central nervous system and cardiac muscle has been studied in rats. 
Animals were rendered hyperthyroid by administration of high doses o f 
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thyroxine (800 1-1g Kg I oay- 1
) for periods up to 8 days or made hypo

thyroid by daily administration of inhibitors of thyroid hormone synthesis. 
In the ventricu lar muscle membranes of the heart hyperthyroidism caused 
a marked increase in density of beta-adrenergic receptors without changing 
the affinity of the receptor population, but there was no significant change 
in either the beta-adrenergic rcceptor density in the cerebral cortex nor 
in the density of alpha-adrenergic receptors in limbic areas of the brain. 
Likewise, when animals were rendered hypothyroid by chronic adminis
tration of synthesis inhibitors the density of central receptors, expressed 
on the basis of number of receptors per unit protein in a crude extract, 
was unchanged in t he regions examined in c.n.s. while the cardiac 
receptors significantly diminished. fl can be concluded that in contrast 
to the heart and presumably to other peripheral sites, the cortical or 
limbic area adrenergic receptors in brain do not show alterations in 
response to changes in thyroid status and that the central effects associated 
with thyroid disorders are mediated by mechanisms other than changes 
in the density of adrenergic reccptors. 

The influence of corticosteroids on central adrenergic reccptors has 
also been examined. The potent glucocorticoid dexamethasone when 
repeatedly administered over 8 days to rats did not a lter the density of 
alpha-adrenergic receptors of limbic region. When the pituitary-adrenal 
system was stimulated by stress (specific sleep deprivation) there was no 
significant change in limbic alpha-adrenergic or serotoninergic receptors. 
In contrast, treatment with the beta-blocker propranolol, which led to the 
expected increase in the density of cardiac beta-receptors, increased also 
the density of cerebral cortical beta-receptors. 

METABOLISM AND ENDOCR I OLOGY 

J. F. Andrews, BSc., MA., PhD., in collaboration with B. Donnc, BSc. 

Department of Physiology, Trin ity College, D ublin. 

Thermal and Hormonal Responses of the Obese Ra1. 

This study is concerned with furthering our understanding of obesity, 
using the rat as an an imal model. l t concentrates on physiological 
mechanisms controlling energy expenditure. 

Can the rat regulate expenditure in such a way as to d issipate excess 
energy intake, rather than storing it as fat? T his contentious question has 
been examined in several experiments. Tn t he first, cafeteria feeding, the 
offering of a varied palatable diet, showed a resultant elevation of 
metabolic rate (diet-induced thermogenesis, D .I.T.). T he effect reached a 
peak after 17 days on the diet, of 60 % above control values, but was 
not sustained, dying away by the end of one month (fig. I). This observation 
led to the proposal, made to the Nutrition Society (ref. I) that detailed 
differences in feeding regimen and/or other environmental factors could 
account for different experimental results, and so resolve the differences 
between that group which denies that the rat has a mechanism for DJ.T . 
a nd a second which claims to be able to demonstrate such a mechanism 
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This question, fundamental to our understanding of obesity has been 
further investigated in a series of experiments in which the effect of the 
degree of variety of the cafeteria diet, and other factors, were i nvcstigated. 
This has so far failed to give the key to understanding the different 
observations of the two groups, but this work continues. 

A third, preliminary experiment was aimed to see whether the rat has 
physiological mechanisms which enable energy conservation when subject 
to dietary restriction. This proved to be so: animals significanrly reduced 
both their metabolic rate (measured indirectly by open-circuit calorimetry) 
and deep body temperature (measured by radiotelemetry) during 
starvation, sufficient to account for a significant conservation of energy. 
Thus the rat is a suitable model for studying the mechanisms by which 
the human obese conserve energy during dieting ("refractory obesity"). 

A parallel investigation into the histological changes occuring in the 
thyroid and brown fat tissues on exposure to (i) sustained cold and 
(ii) increased energy intake has been initiated. 

Blood samples have been stored for subsequent radioimmunoassay for 
thyroid hormones. 
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J. F. Andrews, BSc., MA., PhD., in collaboration with M. Brennan, BSc., 
B. Donne, BSc., and Gabricllc McKee, BA. 

Department of Physiology, Trinity College, Dublin and St. James's 
Hospital, Dubl in. 

Cold induced Thermogenesis in Ohese Teenage boys. 

Are there differences between the metabolic and thermal responses to 
cold in the lean and the obese? Earlier work on a small group of subjects 
had suggested that this was so. 

A standard procedure has been adopted for testing cold induced 
responses. The individual is equilibrated to a warm (32"C) thermoneutraJ 
environment. He/she is then transferred to a mild cool environment 
( l2°C) until metabolic and thermal equilibrium has been attained. Re
sultant changes in deep body temperature, skin temperaLUre at several 
sites and metabolic rate are determined. 

This work has been d irectly concerned with the obese male in his late 
teens but for the sake of comparison a number of males and a few female 
subjects have been studied over a range of adiposities. Studies to date 
on 23 males and 7 females ranging in age from 16- 22 and in adiposi ty 
from 6 to 30% have shown: 

(i) that the earlier results have been confirmed in that above about 12% 
body fat there is a li near relationship (P < 0.05) so that the greater 
the adiposity the greater the fall in deep body temperature. Below 
12 % adiposity, a zone not previously studied, the converse was true, 
the thinner the individual the greater the fall in his DBT on cold 
exposure. Therefore, over the whole range of adiposity a U- or 
V-shaped curve relates degree of fall in DBT on cold exposure to 
adiposity, with a minimum a t approximately 12 % ; 

(ii) that though in the earlier study it appeared that the fatter the 
individual the less his elevation of metabolism on cold exposure, 
but this observation could not be confirmed, metabolic response 
being independent of adiposity; 

(iii) that finger-tip temperature response showed a surprising result also 
having a V-shaped relationship with adiposity, the leanest and the 
fattest had the highest skin temperatures in the cold, the lowest ski n 
temperatures occurred at about 12% fat. 

lt is tempting to unite these observations and to suggest that despite 
increasing insulation, increasing fatness is associated with weakening 
thermoregulatory function in the hypothalamus a llowing heat loss through 
inadequate vasoconstrictor drive without eliciting a compensato ry 
metabolic sti mulation to prevent fall in deep body temperature. Th is 
reduction in the metabolic response to cold could go some way towards 
explaining the "refractory" nature of obesity when weight loss is attempted. 
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Roger Anwyl, BSc., PhD. 

Trinity College, Dublin. 

Investigation of the Role of Divalent Tons in the Spontaneous Release of 
Transmitter at the Mammalian Neuromuscular Junction. 

Calcium normally mediates the release of transmitter at the neuro
muscular junction by initiating fusion of transmitter-containing vesicles 
with the nerve membrane. The present study has been concerned with 
investigating the mechanism of the calcium action. In order to study the 
ionic requirements of the fusion process, a number of foreign ions have 
been substituted for calcium, and the spontaneous transmitter release 
measured by determining the miniature end-plate poteiJtial frequency. 
The ions Sr, Ba, Co, Pb, Zn, Ni and La were all found to be capable of 
initiating spontaneous transmitter release, and the order of potency of 
those ions was measured. The interaction between these ions and release 
of Ca from internal stores was also investigated by using the increase in 
transmitter release initiated by metabolic inhibitors. 

John Donlon, BSc., PhD. 

Department of Biochemistry, University College, Galway. 

Investigation of the Hormonal Regulation of the Multiple Forms of 
Phenylalanine hydroxylase. 

Previous studies by this investigator had shown that the multiple forms 
of rat liver phenylalanine hydroxylase are correlated with the degree of 
phosphorylation. It had also been shown that the activity of these forms, 
as assayed in the presence of tetrahydrobiopterin, can be differentially 
stimulated by covalent modification through phosphorylation. In addition, 
multiple forms and the tetrahydrobiopterin-dependent activity of this 
enzyme can be modified in vivo (leading to phosphorylation and transient 
stimulation of activity) by intraperitoneal administration of pharma
cological doses of glucagon. The primary objective of this present study 
is to establish if the activity and multiple fo rms of phenylalanine hydroxy
lase can be regulated by physiological changes in the circulati ng levels 
of glucagon and/or other hormones, especially insulin. The long-term 
objective of this study is to establish if any such modifications to 
phenylalanine hydroxylase activity may be of therapeutic value to 
phenylketonuria patients. 

The studies cond ucted over the past year have been on streptozotocin
induced diabetic male rats. A drug dose of 60 mgfkg body weight induces 
diabetes without leading to pronounced ketosis. Liver extracts from 
animals that had been diabetic for three days showed (2-fold) elevated 
levels of tetrahydrobiopterin-dependent hydroxylase activity. Consistent 
with this increased tetrahydrobioptcrin-dependent activity, calcium 
phosphate chromatography showed increased proportions of the more 
phosphorylated forms. Rats that were diabetic for seven days had 2-fold 
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increased amounts of enzyme, as measured with dimethyltetlahydrop
teridine. ln addition, these latter animals also showed 2-fold elevation of 
dihydropteridine reductase activity, which is responsible for regeneration 
of the biopterin cofactor. 

These studies have provided evidence for short and long-term regulation 
of the multiple forms and activity of rat liver phenylalanine hydroxylase. 
Tn addition, a possible co-ordinated regulation of dihydropteridine 
reductase has been observed. Further studies on the hormonal status of 
these drug-induced diabetic animals are required to identify the nature of 
these changes and the factor(s) responsible. 

P. Finbarr Duggan, P hD., DSc., MRIA., in collaboration with J cnnifcr 
Duggan, BSc., HDip. in Ed. 

Biochemistry Laboratory, Cork Regional Hospital. 

Susceptibility of Alkaline Phosphatase to a Wide Range of Inhibitors. 

Alkaline phosphatase is a quite unusual enzyme in that its precise 
function remains unknown despite extensive investigation. The enzyme 
is influenced by a great variety of metabolites and drugs and we have 
previously reported on its susceptibility to vanadate, phosphate pyro
phosphate, bilirubin and biliverdin. Comparing the activities of alkali ne 
phosphatase isoenzymes in erum in a non-phosphorylating and a 
transphosphorylating buffer differentiates the ease with which the phospho
enzyme donates its bound phosphate. With theophylline the placental 
isoenzyme was least affected in both buffers, liver, bone and intestinal 
isoenzymes being equally inhibited; with xanthine and two other 
substituted xanthines tested, none of the isoenzymes were inhibited in 
either type of buffer. With a su lphonamide drug there was little difference 
in the strong inhibition of the various enzymes. With acetazolamide and 
ethacrynic acid the placental isoenzyme was least affected. The resistance 
of this moiety to inhibition generally may be related to its lowered 
affinity for phosphate also revealed by its smaller activation by trans
phosphorylating buffers. 

The relationship of a lkaline phosphatase to phosphate metabolism 
does not seem to be at the level of phosphate transport or hydrolysis of 
simple phosphate esters. Its widespread distribution signifies a fundamental 
requirement perhaps in the role of a phosphoprotein phosphatase. 

G. Ann Frankish, BSc., MPS., P hD., in collaboration with Graham G. 
Sbaw, BPharm., MA., PhD., MPS. 

Department of Pharmacology, School of Pharmacy, Trinity College, 
Dublin. 

Release of Polyamines from Brain Tissue. 

The purpose of the present project is to provide supportive evidence for 
a role of polyamines in central synaptic transmission. The immediate 
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objective is to establish whether their release from brain tissue can be 
evoked by depolarisi ng stimuli and to determine whether such release 
follows a similar pattern to that observed for established neurotrans
mitters or mediators. 

Rat cerebral cortex slices were incubated at 37 in Krebs solution 
containing 3 H-radiolabelled spermidine. The slices were harvested by 
filtration on a Millipore membrane and the bed of slices perfused at 
0.5 ml/min. with fresh Krebs solution. After 20 min. perfusion, fractions 
of perfusate were collected at 2.0 min. intervals. Depolarisation of the 
slices was effected by perfusing for 4.0 min. with Krebs solution contai ning 
an elevated concentration of potassium. Effiux of 3H-radioactivity in the 
perfusate was determined by liquid scintillation spectrometry and 
expressed as an effiux coefficient using an on line microcomputer. 

Following uptake in medium containing 5.5 x 10- 9M spermidine 
potassium evoked release was concentration dependent. Depolarisation 
with 30 mM K + released 1.5±0.1 % (SEM, n = 5) of total tissue radio
activity whereas 50 mM K + released 7.8±0.9 % and more than doubled 
effiux coefficient. Potassium evoked release of spermidine was strongly 
calcium dependent and was decreased by 86 }0 in a calcium free medium 
and by 89 % in the presence of E.G.T.A. (2 mM). Diphenylhydantoin 
(5 x 10- 6M), which decreases calcium influx into neuronal elements of 
brain decreased release evoked by 50 mM K + by 81 %. 

In experiments in which initial uptake was carried out with 5.5 x I o-R M 
spermidine release was only moderately calcium dependent. Perfusion in 
a calcium free medium decreased re lea e by 46 %. This indicates that entry 
of spermidine into the calcium dependent releasable pool which may 
reside in neurones is facilitated at very low incubation concentrations 
which favour high affinity uptake. 

The present findings indicate that spermidine release follows the same 
general pattern as that previously established for spermine and for 
established neurotransmitters. Both spermine and spermidine by this 
criterion are worthy candidates for a transmitter or modulator role. 

James P. Gosling, BSc., PhD., HDip.Ed., in collaboration with M. A. 
Ryan, BSc. 

Department of Biochemistry, University College, Galway. 

Gonadotrophin Interaction and the Regulation of Testicular LH Receptors. 

The objective of this project is to better understand the effects of 
treatments with PMSG* on rat testis. After treatment with PMSG or 
(for comparison) hCG*, serum testosterone, serum PMSG or hCG, 
PMSG or hCG bound to te ticular receptors, free testicular receptor 
concentration, and basal and hCG-stimulated testicular steroidogenesis 
were quantified . 

The results of a carefully controlled series or experiments with closely 
matched rats are shown in the accompanying figure. Three days after 
treatments with saline and a range of doses of PMSG or hCG the rats 
were killed and the measurements shown carried out. The results obtained 
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Treatments with saline ( 0 ) and a range of doses of PMSG ( n ) and hCG( e ). Scrum 
PMSG or bCG (graph A): serum testosterone (B); Basal testosterone output from 
bemitestes incubated for 4 hrs. (C); hCG-stimulated (50 ng hCG/ml) output from 
hemitestes incubated for 4 hrs. (0 ); free rcceptor con<.:entration (E); and the ratio, 
Basal x 100 over st imulated testos terone output (F), were determined. The number of 
ra ts per point was 12 (controls, 50 J.U. PMSG), 8 (10 10 hCG) and 4 (500, 100 I.U. 
PMSG, 5, 25, 50 I.U. hCG). 
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with the same treatments in different experiments were very si milar and 
the results obtained with hCG are closely comparable with those reported 
in the literature. 

Lt is clear from these resu lts that the responses to PMSG and hCG 
are not at all parallel with respect to dose. At lower doses there is a similar 
response with respect to some parameters (e.g. free receptor concentration) 
but at higher doses P MSG appears to be much less potent than hCG. 
The different response to the two hormones is particularly noticeable 
with respect to stimulated testosterone output from hemitestes (0). 

Measurements of hCG or PMSG bound to receptors indicated that 
receptor occupancy was not responsible for the losses of receptors 
observed. Even after treatment with I ,000 l. U. PMSG, occupancy was 
only I % of the control receptor concentration. The comparatively lower 
potency of PMSG at higher doses was apparently not related to the 
FSH * activity of this hormone, as giving FSH ( 170 1-1g each day for three 
days) did not reduce the effects of the hCG. 

The divergent effects of PMSG and hCG may be due to differences 
in their influences on the Leydig cells or to different responses to each 
hormone by various sub-populations of Leydig cells. 
• Pregnant mare serum gonadotrophin, human charionic gonadotrophin, luteini7ing 
hormone, follicle stimulating hormone. 

Professor P. V. J. Hegarty, PhD. 

Dairy and Food Science Department, University College, Cork. 

The Effect of Diabetes and Insulin Treatment 011 the Size and Strength of 
Rat Femur and Tibia. 

In the current investigation the effect of an extended duration of diabetes 
on very young rats was studied. Both the femu r and tibia were used to 
document any changes in bone size and stress/ unit area of bone with 
diabetes and insulin recovery. 

An appropriate methodology was developed for standardizing bio
chemical studies of strength in rat femur and tibia using an lnstron 
Universal Testing [nstrument. 

Diabetes was induced in an experimental group of rats at 5 weeks of 
age; a comparable control group was sham injected. After 11 weeks all 
but 6 diabetic and 7 control rats were sacrificed. There were 2 weight 
groups of diabetics; one group had a mean body weight similar to the 
controls, and one group was significantly lighter than controls. Six of the 
lighter-weight diabetic rats were treated with insulin for 6 weeks. Both 
groups of diabetics had a mean fasting serum glucose of greater than 
500 mg %. 

The tibia and femur of all the diabetic animals weighed less than those 
of the controls. The lighter weight diabetics had significantly less bone 
strength in both breaking force and force/ unit area on ultimate strength. 
With insulin treatment, bone area and breaking strength significantly 
increased but ultimate strength was not yet fully recovered by rhe end 
of treatment. 
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For the diabetic group of comparable body weight to the controls less 
force was required to break the femur and tibia but for breaking force 
measured/unit area of bone (ultimate strengt h), only the femur displayed 
significantly less strength while the tibia was the same as controls. These 
differences in strength between the femur and tibia point to the femur 
being more responsive to the complications of diabetes. Treatment with 
insulin, stimulated bone synthesis so that bone size increased and therefore 
so did breaking strength. 

M iebael G. Harriogton, MSc., PhD., in collaboration with Valeric 
Foley, BSc. 

Biochemistry Department, University College, Dublin. 

Prostaglandin Activity of Guinea Pigs fed Polyunsaturated Fatty Acids 
(PUFA) supplememary diets. 

Pyridoxal phosphate has been reported (Subbarow, K., Kuchibhotha, J . 
and Kakkar, V. ( 1979) Biochem. Pharmacol 28 531- 534) to be a potent 
inhibitor of platelet function. The objective of the current work is to 
ascertain whether this observation may be explained in terms of an effect 
on metabolism of polyunsaturated fatty acids as suggested by the work of 
T. W. Buch as long ago as 1938 (J. Bioi.Chem. 124, 775-792). ln preliminary 
studies it was observed that pyridoxal phosphate (5 m M) caused partial 
inhibition of prostaglandin biosynthesis in the lyophilizate of 1nierosomes 
isolated from ovine seminal vesicles and of thromboxane synthesis in 
rabbit platelets. 

Previous studies in this laboratory have shown that the unsaturated 
fatty acid composition of guinea pig tissues may be modified by controlled 
dietary supplementation with vegetable oils. During the period covered 
by this report, the immediate fate in the guinea pig of orally administered 
1 1C arachidonic acid has been studied. Animals were starved overnight, 
fed standard laboratory diet contai1ting 14C-arachidonic acid and returned 
to normal ad libitum feeding. Animals were slaughtered at intervals of 
6 hours and the distribution of radioactivity in all tissues was determined. 
All tissues showed increasing uptake of radioactivity up to 18 hours 
following which radioactivity decreased. At 18 hours tissues showed levels 
of the isotope (per gram tissue) in the following order: adipose tissue > 
liver> adrenal > spleen with much lower levels in thyroid, kidney, lung 
and heart. 

Analysis is currently in progress to determine the distribution of the 
isotope between the tissue lipid fractions, and following hydrolysis between 
the fatly acid components of four major fractions of triglycerides, 
phospholipids, cholesterol esters and free fatty acids. 

John G. KeUy, PhD., in collaboration with Jacqucline Butler, BSc(H). 

Department of Cl inical Pharmacology, Royal College of Surgeons in 
Ireland, Dublin. 

Cell Receptors in Hyperthyroidism. 

The clinical features of hyperthyroidism include tachycardia and 
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skeletal muscle tremor and the biOchemical changes include mcreased 
glycogenolysis and lipolysis, similar to those associated with beta 
adrenergic receptor stimulation. These effects are attenuated by beta
adrenergic blocking drugs. 

Resistance to the actions of digoxin, which acts by bind ing to NA + K + 
ATPase sites, also occurs in thyrotoxic patients. This resistance may bt> 
due to the higher total activity of the enzyme found in the myocardium 
of hyperthyroid rats. 

A possible explanation of these phenomena would be an alteration in 
receptor numbers. 

Beta-adrenoceptor densities were measured on lymphocyte membranes 
from nine hyperthyroid drug free patients and from nine control subjects, 
by a radioligand binding technique using tritiated dihydroalprcnolol 
( 3H DH A). Digoxin receptor densities (Na + K + ATPase sites) were 
measured on erythrocyte membranes from the same subjects, a lso by a 
radioligand binding technique, using tritiated digoxin. The data were 
analysed by the Scatchard method, from which receptor densit ies and 
binding affinities were estimated. 

There was no significant difference in either beta adrenoceptor densities 
(P> O.l), or digoxin receptor densities (P> 0.05), between the normal 
controls and the thyrotoxic patients. 

n N (DHA) 
Normal 9 1076± 170.9 
Thyrotoxic 9 827± 103.7 
Results are mean±SEM. 

N (Digoxin) 
251±78.7 
300±57.3 

As lymphocyte beta-adrenoceptor densities and erythrocyte digoxin 
receptor densities are representative of these receptor densities in o ther 
tissues we conclude that the hyperadrenergic effects and the digoxin 
resistance seen in thyrotoxicosis are not due to altered receptor densities. 

John G. Kclly, PhD. and Kevin O 'Malley, MD., FRCPI., in collaboration 
with VaJerie Doylc, BSc(H). 

D epartment of Clinical Pharmacology, Royal College of Surgeons in 
Ireland, Dublin. 

Lymplwcyte Adenylate Cyclase Activity and Age. 

We have previously shown a decrease in isoprenaline stimulated eA MP 
prod uction in lymphocytes from elderly people. This is not associated 
with a fall in cellular beta adrenoceptor density. To investigate this further, 
we have studied the effects of prostaglandin E 1 (PG£ 1) which stimulated 
adenylate cyclase by a process independent of beta adrenoceptors. 

Responsiveness to PGE 1 was studied in 22 young people and 20 elderly 
people. Lymphocytes were isolated by density gradient centrifugation. 
The cAMP produced in response to increasing concentrations of PG £ 1 

(I0- 10- lO- nM) was estimated by a competitive protein binding assay. 
Mean (±SEM) maximal stimulation occurred at I0- 5PGEto cA MP 
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production being 22.1 ±2.0 anti 13.9± 1.9 pmoles per 106 cells in the 
young and elderly groups respectively (P< O.Ol). These results support 
previous findings of an age related decrease in adrenergic responsiveness 
using this model. 

One possible explanation for these al terations in apparent post receptor 
events is that there a re age related alterations in cell membrane structure 
or properties. To examine this we compared adenylate cyclase activity 
in lymphocytes from young and elderly people using whole cells and a 
digitonin solubilised lymphocyte preparation. We studied 12 young people 
and 12 elderly people. Lymphocytes were solubilised using 0.1 % digitonin. 
Aliquots of solubilised and whole cells were incubated with J0- 3 M ATP 
as substrate. Mean cA MP production by whole cells was 6.7 ± 1.1 pmoles 
and 2.4± 1.3 pmoles per I 06 cells for the young and elderly groups 
respectively (P < O.OOI) and mean cAM P production by the solubilised 
preparation was 13.5±2.3 and 14.5±1.8 pmoles per 106 cell equivalents 
for the young and elderly groups. 

Our results demonstrate that adenylate cyclase activity measured by 
cAMP production in whole cells is signjficantly lower in the elderly. 
Solubilisation of the cells results in a greatly increased adenylate cyclase 
activity in both the young and elderly probably due to removal of 
membrane structural constraints. We conclude that the age related 
decrease in beta adrenoceptor mediated response is due to alterations 
in cell membranes. 

Rodcrick P. Kcrnan, 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 Tissue.\' 
in the presence of diuretics and other agents. 

Continuing our investigation of the origin of the electrical profile 
through frog skin (as representing tight epithelium) in relation to ion 
transport we have complemented our K + and. Ct - activity measurements 
by determi ning intracellular sodium activity aNa by use of mieroclectrodes 
containing Na-ligand supplied by Simon of Zurich. By using frogs which 
had been stored at room temperature and others stored at 5° we obtained 
a wide range of short-ci rcuit current values, I se, which a re an indication of 
net sodium transport through the skin. When we measured mean intra
cellu lar sodium activity, a~0 in these we found a good correlation between 
lsc and a~u (correlation coefficient= 0.99) and the regression line relating 
them was described by the equation, 

a~a (mM) - 0.24 X lsc (J.lA.Cm- 2
) + 1.18 

Dividing the data arbitrarily between higher and lower current skins 
the fo llowing differences were fo und : 
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TABLE 

I se a~, a~ ljlac Ra 
(I!A.cm- 2) (mM) (mM) (m V) (kO .cm - 2) 

8.37± 1.3 2.81±0.10 73.95±2.7 - 63.55±4.8 3.31 ±0.43 

36.67±4.0 10.55±0.36 44.64± 1.7 - 11.66±4.2 1.62±0.15 

- 42- 238 

where ljlac and Ra are the membrane potential and resistance of the 
apical membrane. The sum of a~. and a~ was significantly less in high 
than in low current skins, due possibly to greater water entry. The greater 
Rn value in the latter suggests a limiting effect of apical membrane 
permeability on sodium transport as measured by fsc. 

With the Na-selective microelectrode it was possible to follow the fall 
in a~a due to the sodium pump when Na + entrance across the apical 
membrane was blocked by addition of I0 - 4 M amiloride to the ringer 
bathing this surface (Fig.) and also the rise in a~. when the Na-pump 
at the basolateral membrane was blocked by I o-6M ouabain. The sodium 
exit in the former case, 30.1 nEq.cm - 2.min - • was equivalent to 
48.4~-LA.cm - 2 current across the basolateral membrane resistance of 
0.942k0 .cm- 2 giving a potential for the electrogenic sodium pump of 
45.5mV. 
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B. E. Leonard, PhD., D c. 

Pharmacology Department, University College, Galway. 

Acute and Chronic Effects of Alcolwl on Membrane Transport Processes. 

Previously it has been shown that the acute administration of alcohol 
to rats caused an inhibition of both Na + , K + and Mg + + dependent 
A TP'ases in the amygdaloid cortex and hippocampus; acute alcohol 
treatment also reduced the noradrenaline induced stimulation of Na +, 
K + ATP'ase in the hippocampus and cerebellum. Since the last report, 
studies have been largely devoted to the effects of chronic alcohol 
administration on the activities of ATP'ases in the rat brain. 

In the first series of experiments, groups of rats were given alcohol 
in a commercial milk powder (''Golden Maverick") in increa ing con
centrations over a period of 3 weeks. At the end of this period, when the 
daily consumption was approximately 7g/ kg/day, they were withdrawn 
from the drug. Groups of I 0 rats were killed on the last day of alcohol 
administration and on days 1, 2, 3 and 4 following withdrawal and the 
activities of the ATP'ases determined in the amygdaloid cortex, hippo
campus and mid-brain. Following 3 weeks administration, the activity 
of Na +, K +-dependent ATP'ase was reduced in the mid-brain while 
that of the mg + + dependent enzyme was decreased in the amygdaloid 
cortex. No changes occurred in the activities of these enzymes for the 
2 days immediately following withdrawal but slight changes occurred in 
the Mg + + dependent enzyme in the amygdala and hippocampus on days 
3 and 4 respectively. [n an attempt to locate the sub-cellular site of these 
changes more accurately, a purified synaptosomal membrane fraction 
was prepared from different brain regions of rats that had been chronically 
treated with alcohol for 3 weeks. The major changes occurred in the 
noradrenaline stimulated response of Na +, K +, A T P'ase; chronic alcohol 
treatment caused a slight reduction in the responsiveness of this enzyme 
in the mid-brain, but an increase in the amygdaloid cortex and hippo
campus. The results of these studies show that there are qualitative 
differences between the acute and chronic administration of alcohol 
on noradrenaline stimulated activity of Na +, K + A TP'ase. This suggests 
that adaptive changes in the synaptosomal membrane may occur following 
chronic treatment. The final series of experiments attempted to demon
strate alcohol dependent behaviour in the chronically treated rats. Groups 
of 10 rats were given alcohol in a fluid diet for 14 days (intake of alcohol 
approximating to 4gfkgfday) and during the third week given a choice 
of an alcohol containing milk diet or a milk diet in which the drug was 
omitted. r n 4 separate studies, over 80 % of the alcohol dependent rats 
selected the alcohol containing solution clearly indicating that when the 
drug is administered under these experimental conditions physical 
dependence (as shown by the physical signs of withdrawal on termination 
of the drug) and drug-searching behaviour occurs. In addition, significant 
changes in exploratory behaviour in the "open field" apparatus occurred 
duri ng alcohol administration and withdrawal; the ambulation score was 
reduced after 3 weeks of drug treatment and increased for at least 24 hours 
after drug withdrawal. 
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In conclusion, these results have established an animal model of 
alcoholism. Using this model, it has been shown that adaptive changes 
in the activity of a membrane bound enzyme occur following the chronic 
administration of the drug. These changes occur in regions associated 
with emotional, memory and autonomic functions of the brain. 

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

Department of Endocrinology, St. Vi ncent's Hospital; Department of 
Medicine, Therapeutics and Su rgery, University College, Dublin. 

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

We have previously reported that dopamine inhibits a ldosterone 
biosynthesis (McKennaet al. , J. Clin. I nvest. 64:287, 1979). T his study 
was undertaken to assess the effect of other neurogenic amines on 
aldosterone production. Twenty in vivo experiments were performed in 
which we measured the plasma aldosterone and renin activity responses 
to infusion of dopamine, epinephrine and norepinephrine into dogs. 
The animals were pre-treated with the converting enzyme inhibitor, 
captopril. The pressor amines failed to produce consistent stimulatory 
or inhibitory effects on aldosterone production. The complexities of the 
in-vivo model with its compensatory systems may have mitigated against 
reproduction of effects of pressor amines previously demonstrated 
in-vitro. 

We have also examined the effect of heparin on aldosterone biosynthesis 
in routine clinical practice. This part of the study was prompted by the 
development of mineralocorticoid insufficiency in a diabetic patient treated 
with heparin. Isolated case reports suggest that heparin may depress the 
renin-angiotensin aldosterone system and a small volunteer study and an 
in-vitro experiment have supported this conclusion. Twenty patients 
participated in our study. That heparin inhibits the aldosterone response 
to angiotensin was indicated by significant changes in plasma aldosterone, 
renin activity and plasma aldosterone/renin activity ratios brought about 
by the introduction of heparin. The present study is the first to sys
tematically examine the effect of heparin in clinical practice. While 
patients can usually overcome the effect of heparin, florid mineralo
corticoid insufficiency may develop when the drug is administered to 
patients with limitations of the renin-angiotensin-aldosterone system as 
may exist in diabetic patients and in patients with renal failure. 

Dr. T. 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 Glutathione 
S-transferase. 

We have prepared radiolabelled glutathione S-transferases C, B, A and 
AA from rats receiving high specific activity [3H]-leucine. Unfortunately 
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the maximum incorporation we have achieved is too low to permit the 
product precur or experiments we had planned. These experiments are 
being continued with [35S]-methionine which we can obtain at a much 
higher specific radioactivity. 

We have contin ued our studies on the relationship between the c, b 
and a-subun.i ts of the glutathione S-transferases. Partial proteolysis 
studies using Staphylococcus aureus V8-protease shows that, by this 
criterion, the two c-subunits of glutathione S-transferase AA arc identical 
with the c-subunit of glutathione S-transferase 8 while the b-subunits 
of transferases A and C are not related to the a or c-subunits. T he 
relationship between the a and c-subunits is not clear although there are 
several common peptides. We have also shown that the c-subunits or 
transferases AA and B are immunologically identical. 

The preparation of radiolabelled _bilirubin is currently being developed, 
using in vivo synthesis from [3 H]-ammolevulinate and the in vitro reduction 
of biliverdi n with sod iu m borotritide. 

Fiojan Martin, PhD., in collaboration with Bcrnard Ayton, BSc. 

Department of Pharmacology, University College, D ublin. 

Biliary and Intestinal Metabolites of 25-hydroxy and 1.25-dihydroxy 
Vitamin D3 in the Rat. 

The basic aim of this project is to characterize biliary and faecal 
metabolites of 25-hydroxy- and I, 25-dihydroxy vitamin D 9 by a com
bination of liquid chromatographic and glass capillary gas chromato
graphic (-mass spcctromctric) procedures. A flow sheet of the analytical 
system being developed is summarised in Figure J. As a first step the 
conjugate form of metabolites of [3H]-25-hydroxy vitamin D3 and 
r HJ-1, 25-dihydroxy vitamin D 3 in rat bile, after intravenous administra
tion, were profiled by ion exchange chromatography using the system 
developed (Figure 1). T hese resu lts are outlined in Table I. Of interest 
is the very considerable fraction of the metabolites of both compounds 
that are apparently cationic (see below). Of the ·neutral' and anionic 
biliary metabol ites applied to T EA P-Lipidex a very high proportion were 
neutral. A greater tendency towards sulphated rather than glucuronide 
conjugated metabolites is also noteworthy. 

1t was of some interest to investigate the nature and formation of the 
cationic rnetabolites of 25-hydroxy and I, 25-dihyd roxy vitamin D3 which 
could be isolated by cation exchange chromatography. To date we have 
shown (a) that these cationic metabolites are excreted in bile, urine and 
faeces; (b) that these cationic metabolites are conjugates which can be 
cleaved by alkaline hydrolysis at e levated temperatures and (c) that the 
radioactive products of hydrolysis a re neutral metabolites, carboxylic 
metabolites, glucuronide and sulphate conjugated metabolites of [3H]-25 
hydroxy vitamin D 3 . We feel that these cationic compounds are most 
likely simple or mixed conjugates of side chain carboxylic acid metabolites 
or hyd roxy vitamin Da with basic amino acids; such conjugates of chol ic 
acid have previously been identified. 
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Figure I. Flow sheet for isolation and analysis of hydroxyvitamin D3 
metabolites from rat bile. 

BILE 
I 

ADSORPTION OF METABOUTES 
WITH C18 SEP-PAK 

LIPOPHTUb CATION 
EXCHANGE CHROMATOG RAPHY 

(Sulphopropyl sephadex LH-20) 
I 

LIPOPH I.LIC AN lON 
EXCHANGE CHROMATOGRAPHY 

(Triethylaminopropyl Lipidex) 
I 

CONJUGATE HYDROLYSIS 
I 

DERIVITIZATION OF 
FREE METABOLITES 

I 
GLASS-CAPI LLARY 

GAS CHROMATOGRA PHY 

Table I. Profile of cationic, neutral and anionic conjugates in biliary 
extracts from rats administered [3H]-25-hydroxy and [3 H]- J, 25-dihydroxy
vitamin 0 3 of the dose administered dose of tracer (1.0 ~!Ci) 9.8±2.0 % 
(mean±SEM, n= 6) and 19.6±5.6 % (n 3), respectively, were secreted 
in bile in 24h. 

Fraction 

S P-Sephadex 
Neutral, anionic 
Cationic 
TOTAL 

TEA P-Lipidex 
Neutral 
Ester 
Carboxylic 
Glucuronide 
Monosulphate 
Disulphate 
TOTAL 

% radioactivity applied to column 
(mean SEM, 3 animals) 

[ 3H} - 25 OHD3 

63.3±3.4 
30.5±2.2 
93.9± 1.6 

37.4± 1.7 
8.2± 1.3 
6.6±0.2 

20.7±2.1 
29.0±2.8 
8.3±2.9 

110.1±6.2 
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[3H] - I , 25 di 01103 

68.0±6.3 
25. 1 ±3.3 
93. 1 

24.0±2.6 
4.0±2.1 
7.8±2.2 

15.2± 1.6 
25.6±6.4 

1.5±0.2 
78.3±8.3 



Jane Bridget Mary Moloncy, M B., FRCS(Ed)., in collaboration with 
Dr. M. 1. D rury. 

Royal Victoria Eye and Ear Ho!>pital Research Foundation, Dublin. 

The Effect of Pregnancy on the Natural Course of Diabetic Retinopathy 
and Retinal Function. 

To determine the influence of pregnancy on the retinas of insulin 
dependent diabetics, I studied 53 diabetics throughout pregnancy and 
for 6 months post partum. Thirty-nine non-pregnant diabetics, matched 
fo r age and diabetes duration, acted as controls. 

Details of possible risk factors, including age at onset and duration of 
diabetes mellitus, were noted initially. 

Metabolic control, blood pressure and obstetrical progress were 
monitored weekly. Maternal and neonatal complications and the mode 
of delivery were recorded. Every six weeks the patients had a full 
ophthalmic examination and their retinas photographed and assessed by 
a point counting system. Retinal function studies and fluoresccin 
angiography were done. The prevalence and course of retinopathy in 
both groups was assessed. The retinopathy and non retinopathy pregnant 
patients were compared to determine any correlation with risk factors. 
The individual retinopathy components were separately correlated to 
the risk factors. 

18 of 39 (46.2 %) controls and 33 of 53 (77.4 %) pregnant diabetics 
had retinopathy. One control had neovascularisation compared to 4 
(7. 5 %) pregnant patients. 

The controls showed no change in prevalence and little variation in 
the severity of retinopathy over the observation period. 33 (62.0 %) of 
53 pregnant diabetics had retinopathy at first visit and a further eight 
( 15 %) developed background retinopathy. Background retinopathy 
deteriorated as pregnancy advanced. Retinal haemorrhages were seen in 
51.6% and soft exudates in 28.3 %· The severity peaked between 24 and 34 
weeks gestation and regressed to control levels by six months post partum, 
although nuorescein angiography changes persisted . 

Neovascularisation also progressed during pregnancy and appeared 
anew in two patients. It underwent a variable amount of regression after 
delivery. 

Retinal function studies were abnormal in 80% of patients overall. 
The abnormalities were independent of vascular changes and were not 
influenced by pregnancy. Duration and age of onset of diabetes determined 
the development and progression of retinopathy during pregnancy. 
Retinopathy was present in all pregnant patients who had diabetes 
mellitus for more than ten years. 

Retinal haemorrhages and soft exudates behaved as independent 
lesions had a different relationship to duration, a different course during 
pregna;1cy and were associated with different risk factors. Pregnant 
diabetics who developed streak and blob haemorrhages had a progressive 
increase in insulin requjrements throughout pregnancy (P < O.OOOI ). They 
also bad an increased incidence of hydramnios (P< 0.005) and a significant 
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relation hip to smoking (P --0.05). Patients '' ith soft exudates had a 
sigruficantly IO\\er fn!>ting blood sugar late in pregnancy (P 0.001 ). 
Neonates of mothers with retinal haemorrhage'> or neovascularisation had 
a higher complication rate (P< 0.05). 

Gerard O'Cuinn, BSc., PhD. 

Biochemistry Department, University College, Galway. 

An Jm·eHigation of the Molecular Events in the interaction of Tit vrotropin 
Releasing Hormone 11 itlt Brain and Pituitary Tissue of Guinea Pi!{. 

Thyrotropin Releastng Hormone (L-PyroGiu-L- His-L-ProNH~) may 
be broken down to its constituent amino acids by a number of routes m 
brain tissues. In one such possible route pyroGiu is removed from TRil 
by a soluble pyroglutamyl peplldao;e yielding His-ProN H:. This metabolite 
may be cyclised spontaneously and non-enzymatically to Ht -Pro 
diketopiperazine - a compound with pharmacological activity within the 
C S or alternatively may be enzymatically deamidated by a postproline 
cleavmg dipeptidyl ammopepttdase to His-Pro. This dipeptide may be 
cleaved by an aminoacylproline hydrolase to l listidine and proline. 

Because of biological activity of TRH and of its metabolite!> we have 
attempted purification of each of the enzymes on the enzymatic degrada
tion route menttoned with a view to establishing the specilicities and 
affinities of these enLymes for TR H and its metabolite . 

Studies on the soluble pyroglutamyl peptidase re\ealed 11 to be a broad 
specificity pyroglutamyl peptidase capable of cleaving any PyroG iu X 
bond except where X Pro. 11 will also act on a number of other bio
logically active peptide:. with -terminal pyroGiu. The purified ammoaC)I 
proline hydrolase was found to be pnmarily a prohdase with a small 
amount of prolinase activity. Some at·tivity was noted with L-Leu-L-Leu 
but activity wa minimal with tripeptidases. The most mterestmg feature 
of this brain enzyme was its \Cry low Km values for X-Pro substrates 
and other substrates. The Km values in tht range 20- 100 1JM are one to 
two orders of magnitude less than Km values observed for the corre
ponding enzyme purified from guinea-ptg gut. The postproline cleaving 
dipeptidase is, by contrast with other report . a soluble enzyme acti'e 
at neutral piL 

Daniel J. O'Dono\an, BAgr c., M ., PhD .. in collaboratton \\llh Patrick 
A. Walsh, B c., MSc. 

Univer:,aty College, Gah\ay. 

Glulamine Metabolism in Rabbit Re11al Tubules. 

The control of renal ammonta production tn metaboltc actdosis has 
posed one of the more perplexmg problems in metabolic regulation in 
recent decades. We have been particularly interested in the relati\e 
inability of herbivores to produce ammonia when challenged wath an 
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acid load in comparison with the omnivorous rat, which excretes large 
quantities of the substance during metabolic acidosis. Initially, we decided 
to inve tigate this defect in herbivores at the level of the isolated renal 
tubule, using the acidotic rabbit as the experimental animal. 

ln the course of constructing a model system for rendering the rabbit 
acidotic, we unexpectedly obtained substantial increases in urinary 
ammonia excretion, in the range of 10-260 fold (0.01 to 2.60 umoles/ 
Kgfmin, n = 8) using an infusion medium containing 5 % dextrose, 3 % 
ethanol and 0.1 M HCI . However, in 58° 0 of the animals studied a 
pronounced antidiuresis occurred and the extent of ammoniagenesis 
could not be assessed. To circumvent the development of oliguria in 
future investigations, we fortified the infusion medium with 5 % Mannitol. 
Incorporation of the osmotic diuretic resulted in high and more consistent 
urinary flow rates but did not improve on the extent of the variation in 
the ammonia excretion values. Adjustments of the blood pCO~ and p0 2 
in artifically ventilated animals were without any positive effecl. To 
examine whether there was any deficiency in renal acidifying ability in 
some rabbits, the net acid excretion index (NAE) was measured in seven 
animals showing wide variations in urinary ammonia excretion. No 
significant differences in NAE were observed. An examination of the 
blood levels of L-glutamine and L-glutamic acid, the chief precursors of 
urinary ammonia, showed that these amino acids were present in their 
normal concentrations and thus did not constitute a Umiting factor. 
Likewise, the availability of d-lactate as substrare to the kidney was not 
limiting as it was excreted in the urine of all the animals stUdied. The 
possibility of stress being a factor in the causation of heterogeneity in 
the results was investigated by monitoring the urinary excretion of 
11-hydroxycorticosteroids. Although there were distinct individual 
excretion profiles, no correlation could be drawn between the degree of 
stress, as reflected by the 11-hydroxycorticosteroid levels and ammonia 
excretion. 

ln conclusion, herbivores, as represented in our investigations by the 
rabbit, do possess, contrary to previous opinion, a very active ammonia
genic pathway. Some factor, unknown to us at present, plays a very 
important role in the regulation of the flux through this biochemical 
pathway. 

Rooan G. O' Regao, MB., B c., PhD. 

Department of Physiology, University College. Dublin. 

Control of Carotid Chemoreceptors by Sympathetic Nerres. 

An investigation was carried out in order to determine if inhibitory 
effects mediated by sympathetic nerves supplying the carotid body could 
account for the unresponsiveness of carotid chemoreceptors during 
anaemic hypoxia. 

[n 25 cats anaesthetized with pentobarbitone sodium, anaemia was 
induced in graded steps by exchanging blood for dextran solutions. 
Femoral arterial and venous cannulae were used for the exchanges and 
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the degree of anaemia produced was assessed by peri odic measurements 
of haematocrit values in samples of arterial blood which were also 
analysed for gas tensions and pH. Systemic a rteria l blood pressure 
(B.P.) was continuously monitored. Action potentials were recorded 
from fi laments prepared from the cut sinus nerve. Prepara tions contained 
single or a few active chemosensory units. 

Control values of haematocrit averaged 34 %±6 S.D. Anaemia (mean 
haematocrit, 9.8 %) was associated with reductions of mean B. P. of 
between 10 and 20 mm Hg, together with a moderate tachycardia. Caro tid 
chemosensory discharges increased by up to I 0 times the control values 
immediately after the dextran-for-blood exchange but this effect was 
transient, discharge ra tes returning rapidly to control or nea r-control 
levels after the initial accentuation. l n one tllird of trials chemosensory 
activity during anaemic hypoxia increased after section of the ipsilateral 
preganglionic cervical sympathetic trunk. fn the remaining tria ls dis
charges were tmaffected by sympathetic section. 

The re lative lack of effect of sympathetic nerve section in this investiga
tion does not support an inhibitory role for sympathetic fib res during 
anaemia. However, in the cats that did show chemosensory excitation 
during anaemia, it was found that the anaemic state had been present for 
periods well in excess of an hour. Tt is possible, therefore, that the duration 
of the anaemia influences the degree of inhibitory control exerted by 
sympathetic nerves, and further research is needed to clarify this poi nt. 

Micbael P. Ryan, BSc., PhD., in collaboration with John Oevane, BSc. 

Department of Pharmacology, Uni versity College, Dublin. 

The Effect of Diuretics and Other Cardiovascular Drugs on the Renal 
Handling of Magnesium. 

Previous findings From this laborato ry that amiloride 
(1) reduced UMgV in conscious saline-loaded rats, 
(2) reduced ~0FEMg in anaestheti~ed rats, 
(3) reduced UMgY in congestive heart fa ilure patients 
provided some evidence that amiloridc may exert Mg-sparing properties 
in addition to tts well established K-spa ring actions. 

We have extended these findings and established a dose-re ponse 
relationship for the effect of a miloride on % FEMg during frusemide
induced diuresis in rats. Male Wistar rats were anaesthetized with inactin 
(100 mgf kg i.p.). The left femo ra l artery was cannulated for obtaining 
blood samples and monitoring blood pressure. The right jugular vein was 
cannulated and donor rat plasma infused (2.4 ml/ h for the first hour and 
thereafter 0.4 ml/h). The left jugular vein was cannulated and a bolus 
injection of 6 uCi [3 H]-inulin was given followed by an infusion of a 
buffered balanced salt solution containing 0.6 uCi (3H)-inulin and infused 
a t a rate of 60 ml/ kgf h. Frusemide (1.0 mgf kgf h) was then added to the 
buffered balanced salt solution and after an equili bration period of 40 
minutes, three 15 minute contro l urine collections were made. Amiloride 
was then infused at a dose of either 0.02, 0.08, 0.20 or 2.00 mgfkg/h, and, 
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after a 15 minute equ ilibration period, three 15 minute experimental 
urine collections were made. A rterial blood samples were obtained at the 
beginning and end of each urine sample. U ltrafiltra ble plasma Mg and Ca 
were measured using amicon membranes (centrifto, 50,000 mol. wt). The 
mean control values were compared with the mean experimental values 
using a pa ired Students t test. 

The effects of the different doses of amiloride during a frusemide
diuresis a re shown in Table I. A significant fall in %FEK occurred at 
all four doses of amiloride. Infusion of amiloride resulted in a significant 
fall in %FEM~ and %FEca at doses of 0.08, 0.20 m1d 2.00 mgjkg/h. 
%FENa was s1gnjficantly increased during infusion of the two highest 
doses 0.20 and 2.00 mgfkg/h. When assessed by a one-way analysis of 
variance using an F-test, only the effect of amiloride of %FEK and 
%FEMg showed significant dose-dependence. 

This demonst ration of a dose dependent effect of amiloride on FEMg 
p rovides convincing evidence that this K-sparing diuretic may also exert 
Mg-sparing properties. But it should be noted that the effect o n Mg is 
much less than that on K . Further studies a re required to elucidate the 
mechanjsm(s) involved. However, it would appear that the effect of 
amiloride on Mg is not consistently associated with a natriuretic action. 

The effect of ami loride in reducing %FEMg was also demonstrated 
during cond itions designed to test fo r Mg secretion. During frusemide 
diuresis and MgS0 4 infusion the %FEMg was reduced when amiloride 
(2.0 mgfkgfh) was inf used (p < O.OOl). 

Table I. The Effects of Amiloride on Urinary Electrolytes 

Dose 0.02 0.08 0.20 2.00 
(mgfkg b) 
N 5 5 5 5 
6%FE K - 19.0±1.2 - 38.5±3.8 - 72.4±9.8 - 80.3±9.4 
p < 0.001 < 0.001 < 0.01 < 0.01 
6 %FEMg 0.2± 1.6 -6.2± 1.8 - 9.5±2.8 - 11.5±2.2 
p N.S < 0.05 < 0.05 < 0.01 
6%FENa 0.66±0.78 0.96±0.90 1.48±0.28 1.98±0.77 
p N.S N.S < 0.0 1 < 0.05 
6. %F Eca 1.2±1 .0 - 2.7± 1.2 - 2.7±0.9 - 2.3±0.7 
p N.S < 0.05 < 0.05 < 0.05 

Values shown are means ± S.E. mean changes in %FE of electrolytes 
following infusion of amiloride at the doses shown. Statistical significance 
assessed by a paired Students t test. 

Peter P.A. Smytb, MSc., PhD., in collaboration with Derek Neylan, BSc. 

Department of Medicine, University College, Du blin . 

Cytochemical Studies on Thyroid Stimulators. 

Continui ng studies on thyroid stimulators in human plasma showed 
that cytochemical bioassay (CBA) unlike other less sensitive bioassays 
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allowed the detection of thyroid stimulating immunoglobulins (TSl) in 
all 50 patients studied who bad Graves disease. Contrary to expectations 
TSl were present in 6 hyperthyroid patients who had clinical and 
scintigraphic evidence of autonomously functioning thyroid nodules. 
TSI were also present in 32/ 58 (55 %) of patients who had euthyroid 
goitre of idiopathic origin. Of these 58 some 26 had TRH stimulation 
tests performed and the relationship between TRH responsiveness 
(6. TSH ), T4, T 3 (mean±S.D.) and the presence of TSr are shown in 
the accompanying table. 

- - -------
TSH T4 Ts TSI 

Response N mU/ 1 nmol/ 1 nmol/ 1 positive 
-

Normal 13 10.6±4.2 11 6±21 2.1 ±0.48 3 (23 %) 

Impaired 13 1.8± 1.2 116±31 2.7±0.5 1 11 (85 %) 

Control 25 10.8±4.8 119±18 2.0±0.40 0 (0 %) 
-- ----- -----
The table shows that TS£ were present some 3 times as often in those 
patients who had impaired responses to TR H. 

The in vitro effects of oestradiol (E2) on the pituitary-thyroid axis 
were investigated using the CBA for TSH. An unexpected finding wa 
that E2 (50-200 pg/ml) caused release of TSH by the guinea pig pituitary, 
similar to that produced by TR H ( 10 pgj ml). E 2 at concentrations > 200 
pg/ml also caused an increase in available naphthylamidase activity in 
guinea pig thyroid follicular cells and pretreatment of thyroid segments 
with E2 appeared to diminish the capacity of folli cular cells to respond 
to TSH (I0- 1 mU/ 1). Jt is concluded that E2 in vitro has distinct effects 
a t both the thyroid and pituitary levels. At the pituitary its action mimics 
the stimulatory properties of TRH while at the thyroid E2 appears to 
competitively inhibit the response to TRH stimulation. 

K. F. Tiptoo, BSc., MA., PhD., in collaboration with D. J . Keeling, BA 
and W. L. Gitomer, B c. 

Department of Biochemistry, Trinity College, Dublin. 

The Regulation of Histamine Me1abo/ism. 

Studies on the enzymes involved in the metabolism of the putative 
neurotransmitter, histamine, were continued with the aims of assessing 
factors that may regulate its concentration within the brain and of 
obtaining information on its possible function as a neurotransmitter. 

The first step in the metabo li m of histamine in brain is its conversion 
to N-te/e-methylhistamine by the action of the enzyme histamine 
N-methyltransferase. In rat and mouse brain this enzyme had been shown 
to be inhibited by high concentrations of its substrate histamine and it 
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has been suggested that this may be important in the control of histamine 
metabolism in vivo. W e found, however, that the corresponding enzyme 
from ox brain was not significan tly inhibited in this way. T his was not due 
to methodological differences si nce a preparation of the enzyme from rat 
brain was shown to suffer such inhibition in pa rallel experiments. Analysis 
of the effects of S-adenosylmethionine concentration on the inhibition of 
the enzyme from mouse brain indicated that this behaviour was not 
consistent with the kinetic mechanism proposed by other workers for 
this enzyme although it would be consistent with the mechanism that 
we proposed for the ox brain enzyme if the formation of an additional , 
abortive, complex were to occur with the enzyme from the fo rmer sou rce. 
These results suggest that the rate o f this step is likely to be contro lled 
by the concentrations of S-adenosylmethionine and S-adenosylhomo
cysteine in mouse, rat and ox brain and that inhibition by high concen
trations of histamine is unlikely to be of significance under physiologica l 
conditions. 

Histidine decarboxylase, the enzyme that catalyses the formation of 
histamine from histidine, was shown to be inhibited by incubation with 
its substratc histidine in a time-dependent way. Th is inhibition is reversed 
by pyridoxal phosphate and probably arises by self-catalysed trans
amination of the enzyme, a phenomenon that has a lso been observed with 
the related enzyme, dopa decarboxylase. Studies with the irreversi ble 
inhibitors a-fluo romethylhist idine a nd a-methyldopa revealed the presence, 
in ox brain, of a distinct enzyme capable of catalysing the formation of 
histamine that might be important unde r condi tions where histidine 
decarboxylase was inhibited. 

H . Paul Voorheis, MO., P hD., DCMT., in collaboration with Cbristine 
Lowr y, BA (Mod). 

Department of Biochemistry, Trinity College, Dubli n. 

Sltldies on the N 1 Amino Acid Transport Carrier ofTrypano oma brucei. 

The ultimate objective of this project is to identi fy the substrate binding 
component of theN 1 aminoacid transport system in Trypanosoma brucei. 
Accordingly, an inhibitor of the transport system, [3 H]glycine ch loro
methyl ketone, was synthesised from the highest specific radioactivity 
glycine commercially available. This novel reagent acts as a specific 
active-site-directed irreversi ble inhibitor o f the N 1 aminoacid transport 
system in Trypanosoma brucei, which is the etiologie agent of African 
sleeping sickness. The inhibitor has been shown to be very specific and 
does not affect the ami noacid transport systems in other cells including 
those of the c losely related protozoan Cri1hidia fasiculala [Owen & 
Voorheis ( 1976), Eur. J. Biochem. 62, 619- 624]. 

The levels of radioactivi ty derived from commercially available material, 
incorporated into cell protein, were below the levels required to allow the 
specific and unequivocal identification of the ubstrate binding protein(s) 
in the N 1 aminoacid transport system. For this reason a new synthetic 
route for the tritiation of the precursor, glycine, wa elucidated. The 
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successful labelling of glycine to a very high specific activity (2 Ci/ mmol) 
in Ci quantities involved facilitating the exchange of its two a-hydrogen 
atoms. The glycine derivative, 2-phenyl-5-oxazolonc, gave 100 % pyridine 
catalysed excha nge. The synthesis of this compound is shown in Figure I. 
A detailed chemical analysis of tbe intermediates and the final product, 
using mass spectroscopy, NMR, UV and IR spectroscopy con firmed the 
stated position of labelling and identity of each component. 

The synthetic route from the purified product (after acid hydrolysis 
of the oxazolone) to the c hlo romethyl ke tone has been reported previously 
[Owen & Voorheis ( 1976) Eur. J. Biochem. 62, 6 19-624). The [3 H]-glyci ne 
chlo rometbylketone of high specific activity synthesised in this manner is 
presently being used in studies designed to identify the substrate-binding 
component of the N 1 aminoacid transport system in Trrpanosoma hrucei. 

FrGURE I 

Scheme of 2-phenyl-5-oxazolone synthesis 

glycine 

Schaten- Baumann l 
reaction Cl~sCOCI benzyl, chloride 

C6H5-C- NH-CH2- C-OH 
o. 0 

N-benzoyl glycine 

l acetic anhydride 

2- phenyl-5-oxazolone 

Exchangel 
Reaction 

T~O + pyridine 
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A. W. S. Watson, BSc., MSc., PhD. 

National College of Physical Education, Limerick. 

Assessment of Fitness Variables in School Children. 

The objective of this project is the development of straightforward 
screening procedures which can be used for the assessment of aspects 
of fitness relevant to health. These include: cardiovascular function, 
posrure, joint mobility, strength and body fat content. During the current 
year investigations have been concerned with the last two of these items. 

Far Content 
The feasibility of screening for body fat content using only simple 

anthropometric measurements - indices derived from height and weight 
and body circumferences - has been investigated. Multiple regression 
analysis of the relationships between a number of such measurements 
and estimates of body fat content derived from skinfold thicknesses are 
given in Table I. 

ln general, the inclusion of circumference measurements re ulted in 
only a marginal improvement of the prediction equations. lt was found 
that such methods were capable of identifying individuals who were 
markedly obese but were of only limited value in border-line cases. 

Strength 
Work on strength measurement has confirmed earlier reports of the 

high degree of dependence of this variable on body size and shape. An 
attempt is being made to develop assessment procedures that allow for 
differences in physique. Multiple Regression and Factor Analysis of a 
range of anthropometric measures have revealed a high degree of 
relationship between the muscle and bone sizes of adolescents. Tn a group 
of 70 subjects 75 % of the variance in muscle sizes cou ld be accounted 
for by differences in bone lengths and widths. 

Application 
Possible relationships between fitness variables and the incidence of 

injury has been examined in a group of 61 successful inter-school rugby 
players. Thirteen of these individua ls were found to have a serious lack 
of flexibility, 17 had poor upper-body strength and 7 had marked po ~ural 
deviations. The incidence of certain injuries did appear to be assoc1ated 
with lack of fitness. For example, all the subjects suffering calf and 
hamstring strains had poor flexibility and five out of six of the cases of 
abductor strains could be attributed to the same cause or to a postural 
defect. 
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TABLE I 

Step-wise Multiple Regression Analysis of the Relationsnip of Anthropo
metric Variables to Percentage Fat and Fat-free Weight estimated from 

Skinfold Thicknesses. 
Subjects: Male 132, Female Ll4. 

Multiple Multiple 
Independent Variables Correlation Correlation 

with % Fat with Fat-
free weight 
----

MALES 
Weight 0.444 0.961 
Weight, height 0.621 0.970 
Bulk index (weight/height2

) 0.613 0.965 
Waist circ.fheight, bideltoid circ.fheight 0.562 -
Log10 (weight), Log10 (height) 0.635 -
Height/weight, weight/height, Ponderal Index - 0.973 
All variables 0.685 0.980 

-- --
FEMALES 
Weight 0.581 0.820 
Height 0.172 0.683 
Log10 (weight) 0.622 -
Bulk index 0.657 0.527 
Log10 (height), Log10 (weight) 0.721 -
Waist circ./hcight, bideltoid circ./height 0.600 -
All variables 0.729 0.885 

MfCROBfOLOGY, IMM UNOLOGY AND PATHOLOGY 

Grcgory Julian Atkins, PhD. 

Department of Microbiology, Trinity College, Dublin. 

Genetic Control of Pathogenicity in Alphaviruses. 

We have previously described the isolation and preliminary charac
terization of four neurovirulence mutants of Semliki Forest virus. The 
wild-type virus enters the brain and kills weaoJing mice following 
peripheral inoculati011. Two of the mutants do not enter the brain at low 
doses, but the other two multiply in the brain transiently and cause 
demyelination which is associated with the destruction of oligodendro
cytes. All four mutants are defective in their multiplication in tissue 
cul ture, and we have analysed the molecular basis of these defects as 
shown in Table I. overleaf 
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TABLE I 
ummary of functional defects of SFV neuro,irulencc mutants 

ifuta/11 
Wild-type 
M4 

M9 

M103 

Ml36 

Entry into 
hraiit 

+ 

+ 

+ 

Neuronal 
necrosis 

+ 

Demyeli
nation 

+ 

+ 

+ 

Defect in tissue 
culture 

Nucleocapsid 
assembly 
Total R A 
synthesis 
Core protein 
!tynthesis in 
neuroblastoma 
cells 
26S RNA 
~ynrhesi!t 

The mutant M9 is a particularly good model for the study of "irus
induced demyelination since it cause-, marked demyelination in virtually 
all mice injected peripherally with 1()3 p.f.u ., \\i th low mortality. Clinical 
signs, involving paralysis of one or more limbs. were observed in 35 °., 
of infected mice. The '"ild-type '1ru!. kills all infected mice at this dose. 
Since it has been suggested in this and other systems that virus-mduced 
demyelination may be immunologically based, we are curren tly studying 
the cour..e of M9 infection in immune deficient mice. 

We conclude that the neurovirulence of the wild-type virus is due to its 
abilit)' Lo destroy neurons. The mutants M 136 and M9 have lost the 
abi lity to destroy neurons, and destroy only o ligodendrocytes: thi leads 
to sub equent demyelination. 

Professor J. P . Arbuthnott in collaboration with Kcnncth 0 . Coleman, 
BA.Mod. 

M icrob1ology Department, Trinity College, Dublin. 

The -\lolecular Bwlogy of Pseudomonas aeruginMa exoto\in A . 

In our prev1ous report we de~cribed a method for cloning specific 
fragments from the Pseudomonas aeruginosa genome with cosmid \CCLOrs 
and m ''itro A. DNA packaging. Usmg this system 1t \\aS hoped that a 
gene library of Pseudomonas aeruginosa strain PA103 cou ld be formed 
and that extracellular virulence determinant like the exotoxin A and 
Phospholipase C could be located within the library. Followmg the 
detection of interesting clones, the geneuc structure of these 'irulence 
genes would be investigated. 

Cosmids exist as multicopy replicons within £. coli cells and ha"e a large 
capacity for carryi ng foreign 0 A (about 20 kb's). l t IS perhap due to 
this l~t property that \\C found eo mid clones of Pseudomonas 0 A to 
be highly unstable, with a lifespan of about 2 days despite constant 
selective pre ure. 

Another group of !..-derived \ectors for cloning large genomic DNA 
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fragments are the 1.. in~ertion type, which accommodated fragments 
about half the i1e used in co mid cloning. Th1s system has the advantage 
of not requiring the foreign 0 A to reside \\ lt hin the host cell for longer 
than I hour. We have used these A. insertion vecto rs to succes!>fully make 
gene libra ries of Pseudomonas aeruginosa. lt can be estimated that about 
3.000 mdependent clones are reqUired for a gene l1brary wi th a 99% 
probability of finding any pan1cular gene; our library contains about 
I 00,000 independent c lones. 

Pseudomonas Aeruginosa strain PAI03 i!> the prototype producer of the 
lethal toxin {Exotoxin A) and protein (heat-labile) haemoly in. Tv.o 
haemolysm clones \\ere !>uccessfully detected in the gene bank by an 
overlay technique using sheep red blood cells. No Exotoxin A clones 
have yet been identified. Further cha racterisation of the haemoly in 
gene was performed by ~ubclonmg the haemolysm-contaimng 0 A 
fragment onto a plasm1d vector. Plasmid vehicles provide a more con
venient position fo r restriction endonuclease mapping and other genetical 
work. Under constant selccti'e pressure, th1s plasmid ca n be maintained 
in £ . coli. An interestmg observation is that certain strains of £. coli. 
mto "hich the haemoly m plasmid has been introduced, can produce 
more haemolysin than the parent (Pseudomonas} tram . 

Strain Plasmid Haemolytic Uruts 
miOD- 1 

----- - - ----
Parent PS. Aerug1no a PAI03 146 

Clone:. C600 4 
C600 pJC79 4 
C600 Haemolysin 4 

Clones 0$41 0 4 
0 $41 0 pJC79 4 
0$410 I laemolysin 373 

---- - -
A restnct10n endonuclease map of the hacmolys1n gene region has 

been made and we arc currently doing comparative studies on t he 
haemoly in protcm produced in the parent Ps. aemginosa strai n and 
E. coli strains carrying the haemolysin plasmid. 

1\1. J . CarroU, BSc., ~lA., PhD. 

Department of BiochemiM ry, Trimty College, Dubli n. 

Tire Mawration of Spermatozoa. 

Mammalian spermatozoa achieve functional competence during transit 
through the epididymis and it IS postulated that the onset of fertilizing 
capacity is dependent upon modification of the g lycoprotein composi tion 
of the spermatozoa outer membrane. ft is proposed t hat specific glyco
proteins from the epididymal fluid become incorporated mto the 
spermatozoa membrane at the corpus and cauda epididymal stages. 

Spermatozoa were isolated from the caput. corpus and cauda regions 
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of the murine epididymis a nd the exterior urfaces of the spermatozoa 
were labelled radioactively by lactoperoxidase-.cataJysed iodination. The 
plasma membrane was removed from the spcrmatowa using Triton X-lOO 
and the soluble protein were analy7ed by allinity chromatography and 
electrophoresis on pol)'aCI)Iamide gel. The plasma membrane of cauda 
epididymaJ spermatozoa contained two proteins, of s1ze 3-t,OOO and 
44,000 which had affinity for Concanavilin A, and which , .. ere absent 
from extracts of caput and corpus epid1dymal spermatozoa. Electro
phoretic examination of the protein compo ition of epididymal fluid 
showed that two proteins, of sim ilar size to those found on cauda 
spermatozoa. \\ere present in cauda tlu1d but undetectable in fluid 
extruded from the caput epididymi!>. A third glycoprotem, molecula r 
si7e 26,000, was a major constituent of corpus and cauda epididymal 
fluid, but 110t caput fluid. 

The protein synthetic and secretory capability of the epididymis wa!> 
investigated by maintaining epididymal segments in vitro in Eagle's 
medium containing 36S-methionine. The electrophoreLOgrams of radio
acti .. e proteins secreted by the Lhree epididymal segments "'ere distinctly 
different and a glycoprotem of size 26,000 was secreted by the cauda 
but not caput epididymis. The protein secretory activities of the 
epididymis were dependent upon the a"aiJability of androgens. 

Brucc L. A. Carter, PhD. 

Genetics Department, Trinity College, Dublin. 

Comrol of Cell Proliferation in Yeast. 

The project here was undertaken in an attempt to identify and a nalyse 
the biochemical elements associated with cell cycle regulation in 
Sacc-haromyces cerevisiae. Mutations in cell cycle (cdc) genes must 
nece!>sarily be of the conditional vanety ( Hartwell et al. 1973), ami those 
available prior to the inception of thl!o project probably represent m is ense 
mutations in the genes of interest, causing necessarily small changes in 
gene product structu re. We undertook the isolation of nonsense mutations 
in cdc genes. Such mutation!. cause premature terminalion o f protein 
synthesis, and as such create gross alterations in the aiTected gene product, 
thus facilitating its identification. The conditionahty requ1rement was to 
be met by isolating cell cycle mt1tants in a strain carrymg a temperature 
sensilive nonsense suppressor. 

Nonsense mutations in cell cycle genes were successfully isolated 
( Rai & Carter, 198 1) and we are currently undertaking their biochemical 
analysis using the m·o dimensional electrophoretic technique of O 'Farrell. 
A direct outcome of this project was the identification of a hitherto 
unsuspected mitotic lesion in the cruciall)' Important cell cycle ·start' 
gene, cdc28. This discovery has important implications for our under-
landing of the most significant cell cycle control so far identified in yeast 

(Carter et al. mfs in preparation). ln umma ry, the work has led both to 
the ISolation of new and useful types of cdc mutants, and to a deeper 
understanding of the mode of action of one mutation which is central 
to this field of work. 
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Emer Colleran, BSc., PhD., in collaboration with Andrew DonneJlan, BSc., 
Cyril CarroU, BSc. and Declan Maher, BSc. 

Department of Microbiology, University College, Galway. 

Epidemiology of Rjactor Resistance in Faecal Coliforms. 

Previous studies in Galway have highlighted the presence of excep
tionally high levels of antibiotic resistant faecal coliforms in the raw 
effluent discharged from one of the main city sewers. Resistance to 
ampicill in, chloramphenicol, tetracycline and streptomycin was shown 
to be as prevalent among faecal coliforms from pooled city sewage as 
in the faeca l coliform population of sewage emanating from a large 
general hospital in Galway. 

The present study involved a more detailed investigation over a 12-
month period of the incidence of antibiotic resistance, the extent of 
multiresistance and the prevalence of R-factors in the faecal coliform 
populations of sewage from two of the main city sewers, from a sewer 
serving a purely residential housing estate within the city and from the 
hospital bulk holding tank. T he data presented in Table I confirms that 
the incidence of antibiotic resistance in pooled city sewage coliforms in 
Galway is on a par with, and in some cases, greater than the incidence 
in hospital sewage. Analysis of the sewage of definite domestic origin 
revealed a similar incidence pattern. It is clear, therefore that the resistance 
levels encountered in the faecal coliform population of pooled city 
sewage reflect an unusually high and undesirable level of antibiotic 
resistance in the faecal flora of the non-hospitalised human population 
in Galway city. 

TA BLE 1 
Incidence of Antibiotic Resistance in tbe faecal coliform population of raw 

sewage in Galway. 

Source % Resistance* 
Amp** Cm Sm Tet Tri Gt. 

Hospital Sewer 2 1.7 1.5 10.7 4.3 3.2 0.05 
City Sewer [ 34.5 3.1 25.8 J3 8.1 0.04 
City Sewer I [ 23.7 4.4 21.5 9.2 5.2 
Housing Estate Sewer 30.6 7.5 27.8 13.7 2.5 

*Figures presented are the arithmetic mean of the data obtained from 12 sets of 
samples collected on a monthly basis. 
•• Ampicillin (Amp); Chloramphenicol (Cm); Streptomycin (Sm); Tetracycline (Tet) · 
Tribressin (Tri); Gentamicin (Gt). ' 

Multiresistance was shown to be very prevalent among resistant E. coli 
isolates with over 80 % of the resistant strains from each of the four 
sewage sources being simultaneously resistant to two or more antibiotics. 
Antibiotic resistance was transferred by 50-60 % of the resistant E. coli 
isolates indicating a high incidence of R-factors in the faecal coliform 
population of all four sewage types. 

An investigation of the epidemiological significance of temperature 
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sensitive E. coli isolates which permit efficient transfer between 14° and 
22°C was a lso instigated. A number of wild-type strains have been 
isolated from sewage and work is progressing on the biochemical and 
genetic characterisation of the p lasmids involved. Experiments to deter
mine whether significant transfer of these temperature sensi tive plasmids 
occurs at ambient temperatures in sewage holding tanks or in lagoons 
are a lso underway. 

James Colville, MA., MCb., FRCS!. 

Wellcome Research Laboratories, Trinity College, Dublin. 

Carbonized Wood - a Matrix for Regenerating Bone. 

Bone grafting is one of the commonest procedures performed in 
orthopaedic surgery. It has been estimated that in the United States alone 
200,000 such procedu res are carried out an:nua lly. Fresh autogenou~ 
bone is unquestionably the ideal bone grafting material, but its source is 
limited and an additional surgical exposure is necessary to obtain it. An 
implant sllitable for bridging osseous defects would have obvious 
advantages to patient and su rgeon. 

Carbon and carbon compounds in many forms have been tested and 
found to be bicompatible with living tissues. Porous materials, metals, 
ceramics, and carbon have a ll been assessed for bone ingrowth, chiefly 
in dental surgical practice with the ultimate aim of attaching artificia l 
teeth to the alveolar margin. 

Stem wood is made up of vessels and fibres, the former for transport of 
nutrients from roots to leaves and the latter for structural support. This 
stemwood is naturally porous, and therefore, the quality of porosity and 
of carbon can be found in wood treated to change it in th is manner. In 
this study carbonized wood of Juniperus communis was implanted in the 
paraspinal region of mice and found to be bicompatible. Carbonized 
wood of Juniperus communis was also implanted in the iliac crest of 
rabbits and again p roved to be compatible and also to demonstrate 
significant tissue ingrowth with bone ingrowth at the margins only. 

Carbonized wood of Clematis vitalba, Parthenocissus T ricuspidate and 
Terminalia Superba were a lso implanted in the bone of immature rabbits 
and in all specimens bone ingrowth occurred. 

Carbonized wood of Clematis vitalba placed in the subperiosteal 
defects in cortical bone of rabbits gave consistently good results, the defect 
being bridged rapidly in a ll cases. 

Complete osteoperiosteaJ defects were created bilaterally in the ulnae 
of rabbits. A 5 mm defect was made and filled with carbonized Clematis 
vitalba. No internal or external fixat ion was used. Unrestricted activity 
in their cages immediately was a llowed. ln most cases osseous bridging 
of the defect occurred . 
. Mechanical analysis of the carbonized wood was carried out and this 

showed a tenfold difference in the compressive strength with and across 
the grain. The material is, however, workable and can be cut to 
suitable sizes. 

Chemical analysis of a ll four carbonized woods employed in the study 
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rc\'ealed a lower concentration of all known toxic ions was present when 
compared to the known human tissue values. 

lt is concluded, therefore, that carbonized Clematis vitalba so far 
studied, can be considered a bicompatible, non toxic, workable material 
which, given favourable conditions, can bridge osseous defect in animals. 

G. Oougan, BSc., O.Phil. 

Department of Microbiology, Trinity College, Dublin. 

Direcror: J. P. Arbuthnott, BSc., PhD. 

Epidemiology of Plasmids in Anribioric-resistanr Chemical Isolates. 

Genetic Analysis of Antihiotic-resisrallf Bacteria isolated in lwspirals 

A simple and sensitive system has been established for screening large 
numbers of bacterial cUnicaJ isolates obtained from Du blin hospitals for 
the presence of plasmid deoxyribonucleic acid. The technique has proved 
useful as a first step in characterising the mechanisms of antibiotic 
resistance found in bacterial speci mens which arc resistant to several 
different drugs. A number of bacterial species which exhibit multiple 
antibiotic resistance including Sraphylococcus aureus, Pseudomonas 
aeruginosa and Serraria marsescens arc currently causing infecti ons in 
Dublin hospitals. We have shown that a number of the resistance deter
minants in these organisms are encoded on plasmids although chromo
somally located determinants also play an important role. Transformation, 
transfer and transduction analysis together with restriction endonuclease 
fingerprinting has shown conclusively that a limited number of plasm ids 
may be responsible for the resistance in the hospital strains. 

ln the gram positive Sraphylococcus aureus isolates plasmids play a 
li mited role in carrying resistance as only penici ll in and tetracycline 
resistance were shown to be located on detectable plasmids. Amino
glycoside resistance was apparently chromosomally encoded. Ln the case 
of Serratia marsescens a number of different R factors, of various sizes 
were detected. These plasmids had the properties of normal gram
negative R factors and fell into both conjugative and non-conjugative 
classes. We a re currently looking to see if simila r or identical plasmids 
are responsible for resistance in Pseudomonas and Serratia. 

P rofessor M. X. Fitzgerald, MO., F RCP., FRCPI ., in collaboration with 
Or. 0. Reen, Mr. A. O'Connor, Mr. M. Smulleo, Or. E. Tempany, Dr. 
M. Tobio and Or. MI. Murphy. 

The Medical Professorial Unit, St. Vincent's Hospital, Dublin ; and 
The Children's Research Centre, Our Lady's Hospital for Sick Children, 
Crumlin, Du blin. 

Aropy and Aimays Reactivity in Cystic Fibrosis (C.F.) 

Previous studies showed increased atopy and reversible airway 
obstruction in C. F. To determine whether such features couJd result from 
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other non-C. F. chronic suppurative lung infections, we studied 23 patients 
with bronchiectasis and 23 age/ sex-matched controls using a similar 
protocol. Patients displayed significant airflow obstruct ion, the mean 
basal FEY~o FYC and PEFR being 67 %,77 % and 67'Yo of the respective 
predicted values. A striking reversib le obstructive component was demon
strated. F EY 1 and{ o r P EFR increased > 15 % in 40 o;.; of patients following 
inhaled fcno tcrol - mean increases in FEY~> FYC and PEFR for the 
whole group being 9.5 %, 11.0 % and 16.9 % respectively. Conclusion(/) 
Patients with bronchiectasis should be treated H'ith bronchodilators. 

Ato pic and immunologic assessments showed no significant d ifferences 
between patients and controls in respect of atopic family history, number 
or positive skin p rick tests, blood eosinophilia and erum tgE. Seru m 
immunoglobuli ns G, A and M and the fou r JgG sub-classes were higher 
in patients than controls but only in the case of rgA ( < 0.001) was the 
difference significant. Conclusion (2) - Bronchiectasis provokes a hyper
immune response but differs from C. F. in that t!tere is no increase in atopy. 

Extended studies were performed based on our p revious observations 
of marked immediate hypersensitivity reactions in C. F. to A. fumigatus. 
We investigated the usefulness of an EU SA system as a sensiti ve; 
discriminating assay for measu ring specific antibodies of different 
immunoglobulin classes against A. fum igatus in C. F. patients and controls. 
No significant diffe rence in specific TgG, lgA o r fgM a ntibodies between 
the two gro ups was observed but a number of individual patients had 
selectively raised specific antibodies in individual immunoglobulin classes. 
Furthermore, eight patients had spc:ific lgE antibodies to A. fumigatu 
as determined by RAST (Table 1). Conclusion - immediate hypersensitivity 
mediated responses (e.g. specific lg£ antibodies to A. fumigatus) de1•elop 
independently of a response in other lg classes. Whether patients with 
positive specific antibodies (especially those with tgM antibodies) 
represent patients with sub-clinical infection to A. fumigatus remains 
unknown. Further puri fication of antigen ic extracts is required but in the 
meantime the ELISA system remains a sensitive technique which can be 
readily used for more specific cha racterisation of humo ral responses 
to A. fumigatus. 

TABLE I Details of patients with raised specific A. fumigatus 
antibodies of different immunoglobulin classes 

Patient Specific Antibodies 
-- - - -

lgA I gM lgA lgE 

I + + + + 
2 + + + + 
3 + + 
4 + 
5 + 
6 + 
7 + 
8 + 
9 + 
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Timothy J . Foster, BA., PhD. 

Moyne Institute, Trinity College, Dublin. 

Genetic Analysis of Virulence in Staphylococcus aureus. 

Plasmid pTC146 of S. aureus specifies production of serotype ii 
epidermolytic toxin and a bacteriocin. l t is a 40.6 kb element with four 
restriction enLyme EcoRl fragments and > 20 Mbol fragments. 

In order to facilitate genetic studies with this exotoxin, attempts were 
made to clone the structural gene into the insertiooal inactivation vectors 
pSCI94 and pCW59. Experiments to insert EcoR I fragments in the £coRL 
site of pSCI94 resulted in the smallest (4.5kb) pTCI46 fragment being 
acquired. This expressed neither Tox + nor Bac +. Similarly, experiments 
to clone Mbo( fragments in the Bgll f site of pCW59 resulted in only 
I00-500bp fragments being selected. 

This unexpected bias against the acquisition of large restriction 
fragments in cloning experiments could have been caused by poor trans
formation by the larger chimeras due to a size selection or by a restriction 
system in the recipient. Plasmid pTCl46 was isolated from a phage group 
f +(I[ strain and the transformation recipient 8325- 4 was from group 11 L 
A restriction-less derivative of 8325-4 was used as a recipient. However, 
it was found that tllis strain was highly unstable, yielding variants at high 
frequency which were non-transformable. 

Experiments are now in progress to clone the pTC I46 fragments in 
E. coli plasmid and phage vectors. 

J . J . A. Heffron, PhD. and J. P. J . Curran, MB., FFA RCS., in collabora
tion with M . Adams, MSc. 

Department of Biochemistry, University College, Cork. 

Membrane Defects in Skeletal Muscle of Humans and Su•ine susceptible to 
the Malignant Hyperthermia Syndrome. 

The objective of this study was to determine whether the sarcolemmal 
Na + + K +-A TPase is defective in the skeletal muscles of humans and 
swine susceptible to the Malignant Hyperthermia (MH) syndrome. An 
abnormal Na +-pump would result in inefficient control of Na + entry 
into the muscle fibres reduction of the energy charge and elevated 
sarcoplasm ic Ca2 + levels. Biopsy specimens of M. Vastuslateralis were 
obtained from normal orthopaedic patients and suspected MH susceptible 
patients. Ml I susceptibility was initially indicated by elevated serum 
CPK levels and low ca!Tein-concentration thresholds, measured by a 
recently developed caffeine-contracture test. This system has also been 
used by us in the routine screening of suspected patients. The sarcolemmal 
Na + /K + -ATPase was investigated by measuring the binding of a 
( 3H)-Iabelled cardiac glycoside, (3H)-ouabain, to skeletal muscle cell 
membrane preparations under appropriate conditions. This method 
allows the determination of the concentration of ouabain receptors in the 
muscle tissue and a lso the affinity of the receptor for ouabain (Kd) under 
various conditions. Our results show that while the ouabain receptor 
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concentra tion is age-dependent. there is no Significant dilferen.;c in etther 
its concemration or affinity for ouabarn between normal and M 11 
susceptible muscle. AI o, the pre ence of 6 ° 0 ha lo thane causes no 
significant change in the characteristics of the Na f -pump. A simi lar 
tudy was carried out on the M . semitendinosus of normal (Land race) and 
tress-susceptible ( Piet rain ) sw1ne. Stress-sus:::eptiblltt)' was confirmed b) 

cafferne-contracturc investigation and subsequent halothane challenge. 
ln a ll cases. M H susceptible muscle sho, .. ed a significant!} Jo,,er caffeine 
concentration thre hold. As in the study of the human muscles, no 
sigrufi cant difference , .. as found in either the concentration of the Na -
pump or its a ffini ty for ouabain between the skeletal muscle-. of normal 
and stress-susceptible wine. These results would suggest that the sar
colemmal Na +-pump is not the '>ite of the primary lesion in en her the 
human or , .. me form!. of the malignant hyperthermia syndrome. 

Note on the Contracture Test for m 1·itro 
Diagnosis of Malignant Hyperthermia Susceptibility 

We a re now in a position to offer the caffeine contracture test to diagno e 
susceptibility to malignant hyperthermia in suspect individuals or fam ilies. 
Our procedure conforms to the standardized protocol for the caffeine 
contracture tc t agreed a t the 2nd Internat ional Symposium on Malignant 
H)'perthermia, held at the Uni\er:.it} of Colorado, Denver, 1977 and 
sub equently modified by the co-ordinator Dr. B. A. Britt, University of 
Toronto, March 1978. 

Up to no" indi,1duals suspected to be u ceptible to malignant 
hyperthermra have had to tra,el to Brita1n for diagnosis of u ceptibility. 

Oa Yid M. J enkins, MD., FRCOG., in collaboration with Or. Venctia 
France, Department of Physiology, King' CoUege. London. 

Cork Regional Hospital. Wilton, Cork. 

E.M. and Immunological S wdr of 1/uman Fetal Memhranes that Ruplllre 
Premawrely. 

Prematurity contributes a ih1rd oft he perinatal mortality in thJs count f). 
Premature membrane rupture contribu tes significantly to premature 
labour and hence prematurity. The precise mechani m of membrane 
rupture is not known and no convincing explanation for premature 
membrane rupture. apart from that due to mechanical factor . has been 
forthcoming. The object of th1s study was w determine whether there 
was evidence or not of degeneration in membrane tha t ruptures 
prematurely and to see whether there , .. as any immunological paramete~ 
a sociated with that degeneration. The approach has been to obtain 
samples of amniochorions at delivery in three groups of patients. First 
was a group delivering spontaneously at term, the second a group \\ ho e 
pregnancie ended in premature labour folio'' ing premature membrane 
rupture and the third group \\ere pa tients who~ pregnancies \\ere 
te rminated prematurely by Caesarean section. Membrane samples from 
these three group ''ere studied by electron micro copy in collaboration 
with the Department of Physiology 1n King's College, London and by 
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immunofluorescence which was carried out in my own departmen t. The 
resulls show that there is degeneration of amniotic epithelium in patients 
whose membranes rupture prematurely. This is also seen to a lesser degree 
in membranes that rupture at term. No evidence of degeneration is seen 
in membranes obtained from pat ients whose pregnancies were terminated 
by Caesarean section before the 36th week of pregnancy. The principal 
feature of the degeneration is the pulling apart of adjacent amniotic 
epithelia l cells. These cells are normally kept attached by desmasomes 
and it is evident that these fail in their fu nction as an early feature of 
dege·neration. Other features of degeneration include loss of mitochondria 
and nucleic degenerative changes are also seen in membranes that rupture 
prematurely. E. M. studies are a lso being ca rried out on specimens 
obtained from patients whose membranes are ruptured artificially before 
the 37th week of pregnancy and whose babies are not delivered for at least 
24 hours after the ar tificial membrane rupture. It is anticipated that these 
membranes will not show degenerative changes and thus exclude the 
possibility that the degenerative changes that have been seen by us in 
patients with premature rupture are secondary to spontaneous rupture 
of those membranes but precede the membrane rupture. Immuno
fluorescence studies of amniochorions from the three groups showed no 
evidence of immunoglobulin fixation in any of rhe specimens studied. 
T he numbers now amount to 20 in the term group, 8 in the group delivered 
by Caesarean section before the 36th week and I 0 in the group delivering 
prematurely following premature membrane rupture. During the course 
of the early months of the study it was reported to us by one of our 
collaborators t hat plasminogen was seen to be fixed by amniotic epithelia l 
cells that were damaged in in vitro cultures. 

We decided to explore a possibility that in our material plasminogen 
might be found fixed to degenerating amniotic epithelial cells. We have 
found that plasminogen staining in amniotic epithelial cells is a consistent 
finding in membranes that rupture prematurely and is also seen sparsely 
distributed in membranes that rupture at term . I n only one of eight 
specimens studied from patients being delivered by Caesarean section 
before the 36th week of pregnancy was any plasminogen fixation noted. 
We have thus shown that plasminogen fixation in amniotic epithelium is 
a feature of degenerative changes in that cell membrane. We are currently 
confirming that the extent of the staining correla tes with the degree of 
degeneration of the cells. We are also studying plasminogen staining in 
other degenerating tis:.ues including cardiac muscles in patients with 
coronary thrombosis a nd from skin and liver in fresh still-births. We are 
doing this to determine whether o r not plasminogen fixation is a normal 
feature of proteolysis in degenerating tissue or not. We suspect from our 
findings that p lasminogen plays a role in membrane rupture. The evidence 
a lso indicates that there a re degenerative changes in membrane tha t 
ruptures both prematurely and at term but we have yet to absolutely 
confirm that these degenerative changes are not secondary to the rupture 
of the membrane. We do have evidence that plasminogen staining, that 
is plasminogen fixat ion , is not seen 30 hours a fte r a rtificial rupture of the 
membranes in one case and further similar patients will be studied to 
confirm this observation. 
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David M. Jenkins, MD., FRCOG. 

Cork Regional Hospital, Wilton, Cork. 

Immunological Aspects of Pre-Ec/ampsia-Eclampsia. 

We have aimed to define any changes in numbers of subpopulations 
of T lymphocytes in women with pregnancies complicated by pre
eclampsia-eclampsia. In particular we wanted to know if the hypoimmune 
state of women, with this disease, with respect to both non specific and 
paternal antigens was related to changes in suppressor and helper T cell 
numbers. We have used monoclonal antisera and immunofluorescence to 
quantify these lymphocyte populations in a total of thirty patients, six 
with severe pre-eclampsia, fifteen with mild to moderate pre-eclampsia 
or pregnancy induced hypertension and in nine controls. Our preliminary 
findings indicate no aJteration in these parameters in association with this 
disease. The same results have been obtained by another group at the 
University of Oxford. We intend studying more cases of severe pre
eclampsia to confirm our preliminary finrungs. Methodological improve
ments employing enzyme immunoassay have been adopted. lf confirmed 
these results would make redundant proposals to carry out prospective 
studies in patients with recurrent pre-eclampsia-eclampsia. The recent 
donation of monoclonal antisera to human placental microvillous plasma 
membranes will allow us to proceed to the study of the comparison of 
uterine vein blood trophoblast emboli in severe pre-eclampsia compared 
to normal pregnancy. 

H. M cLaughlin, MO., in collaboration with Or. H . Counihan. 

Department of Pathology, University College, Dublin, and Pcamount 
J lospital, Newcastle, Co. Dublin. 

A Clinico-immunological In vestigation of Tuberculosis Patients. 

The objective of this study was to assess if routine immunological tests 
were of predictive value in detecting patients with tuberculosis whose 
response to apparently adequate therapy was slower than normal. 

Investigations were performed on over 50 patients on initial diagnosis 
and on several of these patients sequential analyses were performed at 
2 and 4 months fo llowing initiation. of treatment. Quantitative and 
qualitative assessments of both B and T cell systems were undertaken. 
Analysis of results is incomplete to date but preliminary results suggest 
that the only detectable abnormalities a re a higher "nonstimulated'" 
H3Thymidjne uptake in tuberculosis patients, and a lower PHA stimula
tion total H:JThymidine uptake (4 hour assessment). No significant 
difference was noted between the majority of patients and a group of six 
patients whose subsequent response to therapy was slow (Table 1). All 
patients (including slow responders) showed an increased mean PH A 
stimulation total H3Thymidine uptake at 2/ 12 but while tllis was main
tained in "normal" responders there was a reversion to lower counts in 
the group of poor responders. 
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Preliminary conclusions suggest that these investigations were not of 
value in detecting in advance likely "poor responders" and that insofar 
as there was no sign ificant difference in results between normal and poor 
responders at initial diagnosis and at 2/12 that impairment of immuno
logical responsiveness may not have been contributory to the slower 
recovery in the poor responder group. The apparent reversion in results 
in the poor responder group at 4 months may reflect a secondary immune 
suppression to con tinuing infection. 

TABLE I 

Mean Values in Patients, Controls 

Initial assessment 
Controls (48) 
Normal responders (43) 
Poor responders (6) 

T1r0 momhs 
Normal responders (21) 
Poor responders (6) 

Four months 
Normal responders ( 19) 
Poor responders (6) 

Spontaneous 
H3Thymid ine 

uptake 
cpm 

26 1 
337 
343 

263 
341 

264 
312 

PIIA 
stimulated 

11 3Thymidine 
uptake 

22,528 
12,481 
8,249 

17,469 
17,583 

22,945 
9, 137 

T. J . Mantle, BSc., PhD., in collaboration with Ciaran O'Fagain, BAMod. 

Department of Biochemist ry, Triruty College, Dublin. 

Studies on the Physiological Role of the Lysosomal Sulphatase.\'. 

The kinetics or the :.low transient of human, OX and rat arylsulphatase 
A have been completed. A model has been developed which describes the 
transient (c) in terms of a first order substrate dependent inactivation (k3) 

and a slow reactivation process (k4 ). Data from time-courses are fitted 
by non-linear regression and this allows us to calculate k3 and k4• The 
human and ox enzymes exh ibit a second ~low transient when the modified 
fo rm is exposed to sul phate anion. The rat enzyme is unusually refractory 
in this respect. 

We have completed a study of the efl'ect of pH on the kinetics of rat 
liver arylsu lphatases A and B. Tbis bas revealed that both en7ymes exhibit 
an identical pH dependence. Three ionizing groups, with pK values of 
4.5, 5. 7 and 6.8 have been revealed to play a role in the reaction catalysed 
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by both enzymes. In addition, we have evidence that bisulphate anion 
(HS04) and not sulphate anion is the inh ibitory species. 

Using the colorimetric assay we have been unable to demonstrate any 
desulphation of dermatan su lphate by arylsulphatase A or B. Recent 
literature reports suggest that this activity can only be detected using 
radiolabelled fragments of polysaccharides. 

Our previous experiments using A TP and tripolyphosphalc as selective 
inhibitors of arylsulphatase B suggested that a useful screening assay might 
be developed if a sufficiently active source was obtainable. Unfortunately 
blood , urine and sal iva have arylsulphatase levels that are too low to 
permit such an assay. 

Peter Owen, BSc., PhD., in collaboration with Caro Condon, BAMod. 

Department of Microbiology, Trinity College, Du blin. 

Antigenic analysis C!f in vivo grown Escherichia coli . 

[nitial studies involved designing chambers su itable for in vivo growth 
of bacteria, establishing a strain of £. coli suited to the proposed 
investigation, ~md raising serum against subcellular fractions of in vivo 
and in vitro grown organisms. 

lt was found that chambers made from plastic scintillation vials were 
easier to assemble and less susceptible to leakage in rabbits than previous 
models based upon syri nge barrels. 

Unfortunately, E. coli ML308 225 (the strai n initially proposed for 
this study) failed to grow in rabbit chambers. Exhaustive attempts to 
introduce into this organism ColV, a plasmid encoding serum resistance 
determinants, were unsuccessful. 

Several other strains of £. coli, including £. coli M L308- 225/G LT (a 
scrum resistant derivative) and £. coli Bl 88, CoJV ± (originally isolated 
from a generalized bovine infection), were then tested for their abi li ty 
to grow in vivo. E. coli B 188, Col V+ showed optimum growth charac
teristics and was used to establish a 400 ml pool of in vivo grown organisms 
( ~ 108 organisms/m 1). 

Equal numbers of in vitro and in vil•o grown cells were then mixed, 
cell envelope and cytoplasm fractions prepared and this latter material 
used to raise antiserum against envelopes associated antigens and soluble 
cytoplasmic antigens of £. coli B 188 Col V+ grown in vitro and in vivo. 

A detailed analysis of an important envelope-associated antigen of 
in vitro E. coli was also initiated. The succinate dehydrogenase (S OH) 
antigen complex was detected in crossed immunoelectrophoresis profiles 
of inner membra11es and was shown from labell ing experiments to be a 
metaloftavoprotein. Analysis of excised 35S-Iabelled immunoprecipitates 
on SDS polyacrylamide gels showed the SOH complex to contain 
polypeptides of molecular weights 71.5K, 31 K, 29.5K, 29K, 27 1< , 19K 
and 13K. Serum specific to the SOH complex was raised by procedures 
of precipitate excision and was used to show that similar enzymes in 
other members of the Enterbacteriaceae (viz. Salmonella typhirnurium, 
Shigella flexneri, Klebsiella aerogenes, Enterobacter c/oacae, Serratia 
marcesens and Proteus mirabilis) were antigenically related . 
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Evelyn S tevens, BSc., PhD., in collaboration with Deirdre A. Cunningham , 
BC' c. 

Department of Microbiology, University College, Galway. 

Characterization of an Antimutagen produced by Escherichia coli. 

Obiectives 
To investigate a suppression of mutagenesis in E. coli at high cell 

plating densities - termed crowding depression of mutagenesis, (CDM ), 
postulated to be due to production of an antimutagenic agent at high 
cell densities. 

Findings 
We have carried out a detailed study of CDM in our experimental 

system as a prelude to detailed analysis of antimutagen. lt has been 
shown that 
(I) CDM occurs in cis platinum (Il) diamminodichloride (POD) induced 

mutagenesis of E. coli AB 1157 at all auxotrophic markers tested. 
(Table 1). 

(2) CDM occurs on POD treatment of Salmonella typhimurium (AM ES 
strains). 

(3) COM occurs on N nitro-N-nitrosuguanidine (NTG) treatment of 
Salmonella typhimurium (A MES strains). 

(4) CDM occurs on NTG treatment of Salmonella typhimurium TM677, 
a strain used as a forward mutation assay system. POD does not 
induce mutagenesis in this strain. 

(5) CDM does not occur in UV treated cultures of strain ABII 57 at the 
cell densi ties used in experiments (1 - 4), i.e. I x 108 or less cells per 
plate. 

lt can thus be concluded that: 
(i) that CDM is manifested at lower cell densities on POD or NTG 

induced mutagenesis than on UV induced mutagenesis. 

(ii) CDM is not specific to E. coli. 

(i ii ) CDM is not specific for reversion of auxotrophic mutations. 

The antimutagenic agent (A.M.) was isolated from plates on which a 
high density (approximately 107

) of E. coli cells was grown, by washing 
ofT the cells, followed by sterilization of the plate wa h by centrifugation 
and filtration. The A.M. fraction thus obtained was incorporated into 
plates and its effect on mutagenesis determined (Table 2). 

The A. M. fraction clearly caused a reduction in the mutation rate. The 
relationship between COM and the antimutagenic factor remains unclear. 
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TABLE I 

cis-PDD-lN DUCED R EVERSIONS TO PROTOTROPHY AT 
DIFFERENT MARK ERS IN STRAlN ABII57 

Auxotrophic marker Number of 
cells plated 

Thr His Arg Leu 
----- -

Revertants 60 2 g 4 5 X 107 

per 107 210 3 60 4 5 X 106 

survivors 370 20 70 5 X 105 

The same treated cu lture (100 Jlg/ml for 20 min) was plated on SEM 
lacking I of the 5 required amino acids in each case. (Average results 
from 5 individual experiments). No pro+ revertants were detected. 

T A BLE 2 

EFFECT OF T HE INCORPORATiON OF AN "ANTIMUTAGENIC 
(A.M.) FRACTIO "a ON cis-PDD-INDUCED MUTAGENESIS 

(Thr - -+Thr +) 

Volume of plate wash 
{ml)/250-ml SEM 

Percentage reduction in mutation rateb 

-- -- ----------------
6.0 
7.5 

8.5 
15.0 (untreated cells) 
20.0 

27.5 
37.5 

7 
22 

39 
32 

64 
13 
36 

a The fraction was isolated from plates spread with l07 untreated or 
cis-PDD-treated cells. The plate wash from diiTerent numbers of plates 
was added to 250 ml of molten SEM , thus varying the conce ntrati on 
of the fraction. 

b A cis- PDD-treated culture of strain A l311 57 was diluted a nd ident ical 
aliquots were plated on SEM and on SEM-containing "A.M. fraction". 
The percentage reduction in mutation rate as presented is the average 
reduction on the 3 plates of highest cell density, approx. 107, 106 and 105 

cells (each plated in duplicate). Each point is the result of I experiment. 
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PREGNANCY AN D CONGENITAL D EFO RMITrES 

John Bannigan, MB., BCH., BAO., BSc. 

Department of Anatomy, University College, Dublin . 

The Effects of 5-Bromodeoxyuridine on Embryonic Dere/opme/11. 

Post-mitotic motor neurones develop in the chick embryo spinal cord 
between days 2 and 8 of incubation. Experiments were done to test the 
effects of the thymidine analogue, 5-bromodeoxyuridine (BUd R), on the 
djstribution, number and structure of those neurones which incorporated 
the a nalogue into their D NA during terminal S-phase. 

By injecting eggs with 3H-BUdR or 3 H-TdR (controls) on day 3 the 
neurones incorporating BUdR cou ld be traced by autoradiography over 
subsequent days. T he differentiation of neurones was completely inhibited 
for 24 hours after BUdR (Table /). By 48 hours, neurones with BUdR 
in their DNA were able to leave the proliferative population and migrate 
to the a nterior horn. Recovery was probably due to the dilution of the 
BUd R out of the DNA by further rounds of DNA synthesis in the 
absence of the analogue. Electron microscopic and silver impregnation 
(Cajal-de Castro) studies showed that BUdR containing neurones 
developed, at least until day 10, in a perfectly normal manner. Thus, 
differentiation may not require the integrity of the entire genome. 

The effects of BUdR on closure of the neural tube in the mouse embryo 
were also examined. Closu re is normally completed by day I 0 of gestation. 
BUd R treatment on day 8 resu lts in a 23% incidence of excncephaly at 
the end of pregnancy. However, when the embryos arc examined on day 
11, 99% of them have an open neural tube. Hence, BUd R delays the 
closure of the neural tube in a ll embryos but totally prevents it in a 
minority. Preliminary results suggest that BUdR prolongs the cell genera
tion time in the neural groove which may account for the delay in closure. 

TABLE I 

Numbers of motor nem·ones and labeUcd motor neurones after 3H -TdR or 
3H BUdR on day 3 

Number of neurones in Number of labelled 
anterior ho rn neurones in anterior 

horn 
Ti me after 
treatment 24 hours 48 hours 24 hours 48 hours 

3H TdR 
0.016 mg 45.6±7 96.4± 10 24.2±6 6 1.0± 14 
3 H BUdR 
0.02 mg 23.6±5 69. 1±16 5.3±2 30.9± 14 

Probability P> .OO I P > .OOl P >.OOI P>.OO I 
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Professor James A. H oughtoo, BSc., PhD., in collaboration with Pauline 
O 'Grady, MSc. 

Department of Microbiology, University College, Galway. 

A Study of the Nucleolus Organizer Regions of Human Chromosome.\· 
and their Role in Chromosome Aberration in Man. 

This project is intended to determine the contro l of the activities of the 
rRNA genes in the nucleolus organizer regions (NOR) of the satellites 
of the human acrocentric chromosomes and to investigate the role of 
NOR activity in the causation of chromosome aberration in man. This 
investigation continued and extended previous studies in this laboratory 
on the effects of physical and chem ical agents on NOR activity and the 
satellite associations (s.a.) of the acrocentric chromosomes. 

Satellite association is thought to play an important role in the induction 
of non-disju nction and chromosome abnormality and the a im of this line 
of study was to establish whether the activity of the acrocentric chromo
somes in nucleolar formation determined their participation in s.a. and 
to identify factors which might control NOR activity and s.a. Therefore, 
the effects of 5-nuorodeoxyuridine and 5-bromouracil, both known to 
affect nucleolar morphology and ribosomal RNA proces ing, on NO R 
acti vity and s.a. were studied. No significant differences were observed 
between untreated cells and cells which had been exposed to 5-nuoro
deoxyuridine. H owever , cells exposed to 5-bromouracil showed a decrease 
in NOR activi ty as measured by silver staining. Furthermore, in many 
metaphases only one sister chromatid showed silver staining compared 
with untreated control s. The effects of 5-bromouraci l in con trolling NOR 
activity a re being furthe r studied using human fib roblast cu ltures and in 
lymphocyte cultures at different times of mitotic division. 

During the past year, studies have also commenced on the feasibility 
of nucleolar isolation from the tissues of normal, Down's syndrome 
patients and the ir parents with a view to the comparison of the nucleolar 
proteins, both quantitatively and qua litatively. Techniques were developed 
using rat liver for the isolation and purification of nucleoli and assays were 
set up for the measurement of DNA, R NA and protein in the puri fied 
nucleoli. This work will now be continued to dete rmine whether changes 
in NOR activity, either in chromosomally abnormal cell lines o r as a 
result of chemical effect, leads to demonstrable changes in the composition 
of the nucleoli . Work has also continued on the effects of cell cycle on 
NO R activity and s.a. in normal and abnormal cell populations. It appears 
that the longer a cell spends in interphase influences the association of 
the NOR ch romosomes and this may be relevant to the frequency of 
s.a.-related chromosomal non-disjunction. 

A major priority in the present study has involved the investigation 
of NOR activity and s.a. patterns of the chromosomes of human gametes. 
Studies have continued on the development of methods for the direct 
investigation of the ch romosomes of human sperm. The techniques that 
are currently being evaluated include the in vitro decondensation of the 
chromatin of sperm, sperm injection into somatic cells and in vitro 
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fertilization of zona pellucida-free eggs from superovu lated golden 
hamsters. Using these techniques, work is underway on the contro l of 
the nucleolus organizers in human sperm. 

Y. Kunz-Ramsay, MA., PhD., in collaboration with Marie Ni Suilleabhliin 
and Sana B. Mansoor. 

Department of Zoology, University College, Dublin. 

Visual Cell Renell'al and Disease. 

Several inherited retinal diseases which result in the degeneration of 
visual cells may act by interrupting the renewal pathways of their light 
sensitive outer segments (OS). The objective of our study has been to 
investigate the various steps of this renewal. 

I. As hown recently, the OS maintain their integrity through diurnal 
shedding and replacement of part of their membraneous discs (rod 
during the day, cones at night). The shed OS discs are engulfed and 
digested by the adjacent pigment epithelium and are called phagosomes. 
Phagosome counts are therefore a measure of the level of OS shedding. 
Phagosome counts of a total of 150 eyes, taken at I 2 hourly intervals, 
of adult guppies (Poecilia reticula/a), entrained to a daily cycle of 
12L:I2D, were carried out. lt was shown that there are two peaks 
during the light phase (rod shedding). The major peak was observed 
within the first few hours and reached a maximum at 5 hours. The 
second (lower) peak occurred two hours before the lights went off. 
Cone shedding was restricted to the early hours of the dark period. 
Two populations of phagosomes (large and small) were observed over 
the whole 24 hour pe1 iod. Their temporal patterns coincided, with the 
counts of the small phagosomes being consistently lower. At this time 
we do not know how cyclic light influences shedding. There arc indica
tions that hormones (melatonin/ serotonin) are the triggers. 

2. The daily shedding and resynthesis of the light sensitive OS must 
impose a daily rhythm on the general metabolism of the cell. Ultra
structural studies reported earlier by us showed that a giant mito
chondrion (ellipsosome) in adult cones showed changes in its density 
between the light and dark adapted state. The ellipsosome is currently 
analyzed fo r elemental changes during light and dark adaptation by 
X-ray microanalysis of ultrathin sections (in collaboration with 
Professor Ruttner at the University of Zurich). 

3. The diurnal changes or OS, ellipsosome and retinomotor movements 
have been investigated in the developing retinal photoreceptors of 
the guppy embryo. Differentiation of rods and cones is completed 
before birth occurs. OS shedd ing and retinomotor movements start 
simu ltaneously before birth, whereas changes in the e llipsosome are 
noL yet present at the 4th postembryonic day. 
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4. Constant light and darkness a bolish the rhythmical phenomena 
mentioned above. As we showed previously, rods of adult a nd 
developing guppies elongate in continuous light. This could be due to 
a decrease in disc shedding, an increase in membrane resynthesis or 
both. Our electron microscopical investigations of adu lts showed a 
dense banding at the base of rods of fish kept in constant light, which 
would indicate increased membrane formation. On the other hand, 
phago ome counts of adults showed the ~amc level of disc shedding 
compared with normal fish. Analyses of embryos are still in progress. 

5. The guppy being viviparous and reproducing at monthly intervals, is 
an excellent experimental animal for developmental studies. H owever, 
the s mallness of the eye (diameter 1.5 mm) poses restrictions on 
microdisscctions, i.e. separation of pigment e pithelium and retina 
for microanalysis. We were therefore looking for a la rger fish with a 
duplex retina and which breeds in captivity. A sui table experimental 
animal was found in Trachinus l'ipera, supplied by Department of 
Fisheries trawls off the Irish Sea. We were able to keep the fish in 
the laboratory for over nine months and bring them to successful 
spawning. The eye was analysed with the light and electron microscope 
both in the light and dark adapted state. The eye of this fish will be 
used for future biochemical analyses. 

Professor J. G. Mastcrson, MD., MSc., FRCPI., FRCPath., in collabora
tion with M iguel A. de Arcc, P hD. 

University College, Dublin. 

Evaluation of Cytogenetic Test for Mutagenicity. 

Three cytogenetic tests widely accepted to determine mutagenici ty of 
chemical compounds a re now available in our laboratory as a result of 
experience gained in the last period i.e. t he scoring of chromosome 
aberrations and of sister chromatid exchanges in human lymphocytcs, 
and of micronuclei in erythroblasls from murine bone marrow. 

We have done some basic research into the phenomenon of SCE. 
Aside from details regarding their distribution a long the ch romosome, 
among chromosomes and among cells, we foun.d that the age of the donor 
affects the frequency with which SCE takes place. They arc more frequent 
in young adults than in children or elderly persons. Cigarette smoking, 
alcohol intake, and the overall hormonal status of the individual will be 
investigated as possible factors responsible for this e!Tect. 

As applied aspects of our investigation, we have studied two clinical 
situations, coming to the following conclusions : 

(i) There is no increase in numbers of SCE in lyrnphocytes from 
psoriatic patients treated with psoralen plus UV light, which means 
that, if the treatment provokes a ny nuclear damage, it goes undetected. 

(ii) Skin cancer patients showed a freq uency of chromosome aberrations 
induced by Brd U which was higher tha n in una!Tected matched 
controls. This aspect of our research is sti ll continuing. 
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RESEARCH UNITS REPORTS 

ALCOHOL R ESEARCH UNIT 

Director: Professor D. G. Weir, MD., FRCPf. 
Sir Patrick Dun's Hospital, Dublin. 

Tn re:.:ent years much has been learned about how alcohol is metabolised 
both in low and large quantities. Nevertheless, this information has 
done little to elucidate the pathophysiology of the major complications 
of prolonged excessive alcohol indulgence, namely alcohol addiction, 
alcohol related psychosis and alcohol induced liver disease. 

The research programme of the Alcohol/N utrition Unit was evolved 
to tackle these problems within the li mits of available resources. The 
proje:ts were divided into two groups: 
(a) Alcohol addiction research projects and (b) Alcohol related metabolic 
diseases. A total of 19 projects have been undertaken by a variety of 
research teams 9 in group (A) and 10 in group (B). 

A. Research into Alcohol Addiction 
(f) Professor M. Webb and Dr. J . Meehan, 

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

Studies have been initiated to (I) validate the alcohol dependence 
!>yndrome; {2) relate the degree of alcohol dependence to demo
graphic and phenomenological items, to consumption patterns a nd 
to related social and physical disabilities; (3) estimate t he extent of 
covert alcohol dependence among patients attending a n outpatient 
clinic a nd to assess the effect of excessive drinking on the working 
medical diagnosis; (4) investigate the natural history of a lcohol 
dependence and associate disabilities. 

(11) Dr. R. O'Moore a nd Mr. G. Murphy, 
Biochemistry Department, Trinity College, Du blin. 

(I) Attempt to create a11 a11imal model of alcoholism 
and to assess the effect of endorphins and encephalins in the 
pathogenesis of this syndrome. Although as yet such a model has 
not been achieved, interesting results of the relationship of alcohol 
intake to leucine encephalins have been obtained and these results 
will be investigated further. 
(2) Assessment of laboratory markers of alcoholism 
and of the association with alcohol related liver disease. 
(3) Study of the effect of alcoltolisrn on the hypotlia/amic-pituitary 
axis in post menopausal women. 
This study is bei ng undertaken to assess whether in the absence of 
feed back inhibition by hormones from the primary gonads a more 
definite pattern of alcohol toxicity to the hypothalamic-pituitary 
region will emerge. 
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( IIJ) Professor K. Tipton and Dr. C. J . Fowler, 
Biochemistry Department , Trinity College, Dublin. 

( I) Assessment of the activity of the monoamine oxidase enzyme 
in human platelets. Tt has been suggested that lack of this enzyme 
predisposes to the development of a lcoholism. 

B. Alcohol related metabolic diseases 
(I) Professor K. Tipton, Dr. M. E. Bardslcy and Mr. J. McCrodden, 

Department of Biochemistry, Trinity College, Du blin. 

( I) Acetaldehyde estimation in the blood 
Since it is now appreciated that acetaldehyde is the major toxic 
prod uct of alcohol metabolism and whose own metabolism is 
impaired in alcoholics, it is necessary to develop a rapid method of 
assaying blood acetaldehyde levels as present methods are 
cumbersome. 

(2) The effects of alcohol on neurotransmission 
(a) Biogenic amine effects 
Ethanol produces alcoholic rathe r than acidic mctabolites from the 
biogenic amine neurotransmitters. These in turn produce physio
logical effects which are different from normal. rt is possible that 
such changes could explain some of the acute mental effects of 
alcohol indulgence. ft has been shown that the main cn·ect of 
alcohol is on the intracellular cytoplasmic redox potential wh ich 
can affect the metabolism of serotonin. 
(b) Gamma aminobutyric acid (GA BA) metabolism 
Further studies have assessed the effects of alcohol on the metabolism 
of the neurotransmitter (GABA). Alcohol may affect the metabolism 
of GABA to succinic semi aldehyde (SSA) so that gamma hydroxy 
butyric acid (G H B) is produced instead. GHB has been shown to 
have an hypnotic action while deficiency of GA BA has a convulsive 
tendency. Studies so far concluded suggest that alcohol could affect 
this system via its effect on the intracellula r redox state. At present 
the specific properties of the SSA reductase a rc being studies. 

(3) The rate of alcohol metabolism by the liver 
The rate at which alcohol is metabolised by the liver has recently 
been shown to vary with the type of alcohol or acetaldehyde 
dehydrogenase enzymes present in the liver. The incidence of the 
atypical dehydrogenase enzymes varies between different ethnic 
races, and could be important in determining who develops alcohol 
related liver disease. Recent evidence suggests that absence of 
acetaldehyde dehydrogenase rather than of alcohol dehydrogenase 
may be the ignificant defi ciency. 

(ll) Professor J. M. Scott, Miss L. Wilson, Mr. S. Keating, Mr. P. Wilson 
and Dr. G. McDonald , 
Biomed ical Laboratory, Trinity College, Dublin. 
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(I) The teratogenicity of alcohol 
Tn recent years it has become apparent that drinking among mothers 
especially during the period of conception can cause a wide range 
of developmental abnormalities in the foetus. ln this study the 
possibility that this is due to deranged folate metabolism is being 
assessed. 
(2) Development of an animal model of alcohol related liver disease 
By depriving the liver of methyl groups exogenously by diets 
deficient in methionine and choline and endogenously by nitrous 
oxide induced cobalamin deficiency it is hoped to induce cirrhosis 
in animals following prolonged alcohol intake. Preliminary results 
suggest that cobalamin deficiency may be the most important factor. 
(3) Aetiology of alcohol induced folate deficiency 
This is being assessed by 
(a) Studying the effect of alcohol on the loss of hepatic folate in bile. 
(b) The mechanism and effect of alcohol on folate catabolism. 
(c) Whether alcohol disturbs the mechanism whereby the liver stores 

folate as polyglutamates. 
- Pre limina ry findings suggest gross disturbances in this aspect of 
hepatic folate metabolism. 

(ID) Dr. C. Feighery and Miss U. McKeever 
Department of I mmunology, St. James's H ospital. 

Immunological mechanisms of alcohol related liver disease 
This study is assessing the significance of liver specific protein in 
liver cell membranes as possible receptor sites for alcohol related 
immune complexes. An extension of this study is to assess the ratio 
of suppressor to helper T lymphocytes both in the blood and 
hepatic tissue in patients with this disease. 

BRUCELLOS£S RESEARCH UNIT 

Director: J . G . Devlin, MD. , MSc., FRCPl. 
St. Laurence's H ospital, Dublin . 

Interpretation 
The interpretation of a new test for a disease depends on a field trial. 

ln the animal world with brucellosis, this depends on slaughtering and 
subsequent examination of the carcases (Chappel 1976, H icks 1979, and 
others). £n the human situation comparison must be made with existing 
tests and also with the clinical diagnosis. Magee using enzyme-linked 
immuno-adsorbing assay found good eo-relation with this assay and 
serology for brucellosis in J 12 sera, 15 of whom possibly had the disease. 
The sera tested, however, were from 12 patients known clinically to have 
brucellosis and the control samples were sent for investigation of 
toxoplasmosis or infectious mononucleosis or sent for antibiotic levels. 
Tn this study we have investigated sera sent to laboratories in areas in 
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which there is brucellosis, specifically because the diagnosis of brucellosis 
was clinically suspected. T he incidence of positi ve tests therefore would 
be expected to be higher in our series, and a clear cut difference between 
positive and negative sera is not so easi ly defined, because also the clinical 
diagnosis in tllis situation has not been established. 

450 sera have been assessed by radio-immunoassay by specific immune
globuli ns to brucellosis, both TgA, fgM a nd TgG. A dilution study of 
the assay system gives the expected exponential form (see Table I : Semm 
Dilut ion of High Tit re Serum from U ndiluted to 1/32). 

Results 
Two laboratories suppl ied the majority of sera tested and therefore the 

results were analysed in terms of these two laboratorieo:;. 

Laboratory I 
Chronic brucellosis is present in 29.03 ° 0 of 2 17 sera tested by radio

immunoassay. Laboratory l quotes 1/640 Coomb's as being positive and, 
therefore, they would report 9.2 % of 217 as being di eased. 

In Labora tory I, 29.9% were positive fo r TgM antibody, suggesting 
acute brucellosis, whereas the la boratory quotes an agglutina tion titre 
of 1/ 160 as being positive and, therefore would report an incidence of 
2.34 % of 2 14 patients tested. 

Laboratory 2 
In La boratory 2, 45. 16 % of 248 sera tested were positive for chronic 

brucellosis by R .I.A. The Laboratory, using its own Coomb's positive 
cut off point 1/80, would have reported 55.24 % of 248 patients as being 
d iseased. 

The sera checked for l gM by radi o-immunoassay reveals 28.94 % 
positive, while the laboratory, taki ng a cut-off point of 1/80 fo r serum 
agglutination titre, wou ld have reported 16.16 "~ of 266 patients tested 
as being diseased. 

A ppreciable difference between serology and radio-im munoassay exists, 
which depends fundamenta lly on the cut-o fT point used by the labora tory 
for positive diagnosis. There is a lso appreciable diffe rence between the 
two laboratories in t he incidence of reported positive tests, a d ifference 
which T think reflects the different sources of material in the two 
laboratories. 

The results from Labora tory I, for exa mple, show using contingency 
tables, an overa ll percentage of agreement for disease of I 0. 75 % (see 
table 2). As can be seen a t dilution of l / 160 or greater, the incidence of 
negative immuno-assay results for serum with positive agglutination ti tres, 
is virtua lly zero. Concordance between the two tests does not improve 
much above a dilution of 1/40. In table 3, the da ta has been displayed in 
a slightly different fashion. In this table it can be seen that an agglutination 
titre of 1/40 or greater, resul ts in 71% agreement between the two tests, 
with no improvement in agreement as d il ution increases. At t his titre, 
however, the percent concordance for healthy is 66 % approximately, 
and for diseased is 5 % approxi mately, with a disagreement between the 
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two tests of about 28%. The question, therefore, that remains to be 
decided is not whether the 66% healthy, 5% diseased, are in fact healthy 
and diseased (because it is most likely that, where there is this concordance, 
the results renect the true state of health in the patients), but the real 
question is whether the 28 % disagreement reflects sera which are healthy 
or diseased. This type of disagreement is found with both agglutination 
titre and Coomb's titre in the two laboratories, for the following two 
reasons: 
I. l n field studies on animals, either vaccinated or not vaccinated, and 

therefore potentially diseased and definitely healthy, studies have shown 
that concordance of serological tests is much greater where the herd 
is known to be healthy than where the herd could possibly have 
positive serology from vaccination (Heck et al). 

2. As the titre rises, the percent negative by radio-immunoassay falls 
dramatically (see table 2, colu mn ii). This suggests that the incidence 
of brucellosis is higher than that reported from the laboratories, and 
in cases of suspected brucellosis, the incidence of positive tests is 
closer to 30 % than I 0 % as is usually reported . 

A radio-immunoassay provides a sensitive screening test for screening 
large populations. The next study which remains to be completed is 
that on 4~500 sera from individuals who are healthy, to see whether 
one obtain.s a concordance in excess of 90% for healthy, using both 
serology and radio-immunoassay, and this study is underway at the 
present moment. If this reveals this degree of concordance, then [ think 
our thesis of the incidence of brucellosis being higher than is commonly 
reported, would be proven. 

A high incidence of increased suppressor cell number with depression 
of cellular immune respo11Siveness, has been reported by Thornes. [n our 
study of 88 randomly selected patients with brucellosis, although the 
Helper/Suppressor cell ratio is slightly lower than in controls yet it is 
not significantly so, whereas a significantly lower ratio and therefore 
increased Suppressor cell function is readily demonstrable in sarcoidosis. 
Using very stringent criteria for the diagnosis, that is patients who arc 
both positive by serology and radio-immunoassay, we still did not obtain 
significant differences between Helper/Suppressor Ratio in controls and 
in diseased subjects. 

The possibility exists that patients with brucellosis with low titres, who 
have an increased suppressor cell ratio and negative Mantoux testing, 
could in reality be patients with sarcoidosis. Three such patients were 
taken, Kveim tests were carried out on two and mediastinal lymph node 
biopsy on one, all with negative observations. It is, therefore, concluded 
that the increased suppressor cell ratios found in some patients with 
brucellosis is not a sarcoid Like situation. 

In vitro culture studies using two brucellin antigens, a lipopoly
saccharride and a protein antigen as stimulants, failed to give definitive 
reproducible stimulation in patients with brucellosis. Only three patients 
achieved good stimulation with a phenol insoluble antigen prepared in 
our laboratory. lt is of some interest that two of these in fact had a low 
Helper/Suppressor ratio. 
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TABLE I 

Percen t 
Sample Concentration lgG C.P.M. lg M C. P.M. 

100 35,720 17,789 
50 23,732 16,077 
25 14,736 10,389 
12.5 8,744 5,679 
6.25 7,244 3,670 
3.1 25 5,698 3,346 

Significant Figure Control 4,866 2,690 

TABLE 2 

Titre 11 Ill 

0 10.75 22.93 17.29 
10 8.88 13.55 2 1.03 
20 3.74 10.75 23.36 
40 5. 14 3.74 24.77 
80 3.74 2.34 26. 17 

160 1.87 .47 28.04 
320 1.87 .47 28.04 
640 1.87 .47 28.04 

1,280 1.4 0 28.51 

i = Diseased by both tests. 
ii = Positive agglutination titres negative by radio-immunoassay. 

iii = Diseased by radio-immunoassay healthy according to agglut ination 
titres. 

TABLE 3 

% % % % 
Titre Agreemenr Healthy Diseased D isagreement 

0 58.87 48. 13 10.75 39.25 
10 65.42 56.54 8.88 34.59 
20 65.89 62. 15 3.74 34.1 1 
40 7 1.49 66.35 5. 14 28.5 1 
80 71.49 67.75 3.74 28.5 1 

160 71.49 69.62 1.89 28.5 1 
320 7 1.49 69.62 1.89 28.51 
640 7 1.49 69.62 1.89 28.51 

1,280 71.49 70.09 1.4 28.5 1 

TABLE 4 

Brucellosis Sarcoidosis Healthy 
88 20 25 
H S Ratio 1.5 HS Ratio 1.3 HS Ra tio 1.7 
P/ s 0.02 
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COE LI AC DfSEASE RESEARCH UN IT 

Director: Professor C. F. McCarthy, MD., FRCP., FRCP£. 
Department of Medicine, Regional Hospital, Galway. 

During the past year the staff of the Coeliac Unit have continued to 
work on many projects related to coeliac disease, some of these arc 
here summarised: 

Malignant Disease 
A study on the cause of death in. coeliacs has been completed and 

confi rms the high incidence particularly of lymphoma. Histologic type 
of lymphoma has been confirmed to be malignant histiocytosis. T he 
genetic background of those coeliacs who develop malignant disease has 
been compared to the genetic background of coeliacs who do not develop 
malignant disease by comparing the incidence of HLA B8 and DR3 in 
the two groups. No difference in frequency of these genotypes was found 
indicating that the genetic background of coeliacs who develop malignancy 
is similar to those who do not. Studies on tumour markers have not 
detected one which enables an early diagnosis to be made. 

Computer Register 
445 coeliacs from the Galway Regional Hospital have been entered 

into the computer register organised by Mrs. M. O'Riordan and Mr. M. 
Curran and a preliminary analysis has been made of some of the data. 
Many coeliacs from Sir Patrick Dun's, Cork Regional Hospital, St. 
Vincent's Hospita l and Our Lady's Hospital for Chi ldren, Crumlin, have 
also been entered a nd ,..,e are most grateful for the cooperation received. 

Generic Background 
The stud ies comparing people with and without H LA B8 have con

tinued and Dr. E. Cryan and Dr. Fiona Stevens have demonstrated a 
difference in the serum levels of lgA between the groups, the level being 
lower in those with H LA B8. T he proportion of coeliacs with IgA 
deficiency has been found to be surprisingly high ( I 0 of 354) and 
interestingly all of these had HLA B8. 

Hyposplenism 
Dr. J. O'Grady has continued the studies on the incidence and 

mechanism of hyposplenism: 77 % of coeliacs demonstrate evidence of 
this and the incidence is related to age a nd appears to be reversible. 

Protein and Membrane Studies 
Comparison of the cell membranes of coeliac mucosa with non coeliac 

mucosa using polyacrylamide gel electrophoresis has revealed differences 
that are being fu rther investigated by Or. D. Headon, Dr. F. Stevens and 
Miss B. Thompson. Studies on binding of !125 labelled gliadin to coeliac 
and non coeliac mucosa a re in progress (Dr. J. Phelan) but so fa r the 
binding demonstrated by Rubin has not been confirmed. 
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Lactase Levels in Mucosa in Coe/iacs 
Preliminary studies by Professor Fottrell and Mr. A. Killeen have 

shown differences in the kinetics of lactase from coeliacs mucosa as 
compared to normal mucosa. 

Incidence 
Professor McNicholl and Dr. Egan- Mitchell have detecteJ a reduction 

in the number of coeliacs presenting in childhood, although there has 
been no fall off in the number of adults. Whether this represents a delay 
in the time of presentation or a true reduction in incidence is uncertain. 

HYPERTENSION RESEARCH UN IT 

Directors: D. J. O'Sullivan, M D., FRC P., F RC PL, FACP and J. B. 
Ferriss, MD., M RCP., FRCP!., in collaboration with J. A. O'Hare, 
MB., MRCP., MRCPI ; David Brady, BSc. and Bernadette L. Walsh, BSc. 

Department of Medicine, Regional H ospital and University College, Cork. 

During this year we developed and applied measurements of body 
total exchangeable sodium, total exchangeable potassium, plasma volume 
and transcapillary escape rate of albumin, uitable for use in clinical 
studies. We measure plasma angiotensin IJ and aldosterone by radio/ 
immunoassay and continue the development of assays for plasma cate
eholamines, plasma total and active renin, and measurements of sodium 
flux across red cell membranes. We have investigated mechanisms 
influencing blood pressure in diabetes associated with hypertension and 
in essential hypertension. 

Epidemiological studies have shown that newly diagnosed diabetics 
have higher blood pressure levels than treated diabetics or normogly
caemic subjects. However, the effect of improved diabetic control on 
blood pressure has not been previously studied. We measured blood 
pressure, plasma angiotensin TT, plasma aldosterone, plasma volume and 
tota l exchangeable sodiu m in 12 non-ketotic uncomplicated normotensive 
diabetic patients, initially during sustained poor metabolic control and 
again after sustained good control (mean interval 3 weeks). Subjects 
received an ad lib sodium intake and blood pressure was measured supine 
after over-night rest under standardised condit ions. With improved 
diabetic control there were significant reductions in fasting blood glucose 
(p< O.OOI) a nd in HbAic (p < .OOI), as expected. Systolic and diastolic 
blood pressure each fell significantly (p< 0.02 and P< 0.05 respectively). 
Mean angiotensin ll and aldosterone concentrations a lso fe ll when control 
improved (p < 0.02 in each case), to values close to the normal mean. 
Plasma volume rose (p< 0.05). Total excha ngeable sodium also rose 
(p < O.Ol), from an initial mean value close to normal to concentrations 
significantly higher (p < O.OI) than normal. In summary, with improved 
diabetic control blood pressure fel l despite a ri e in exchangeable sodium. 
Total exchangeable sodium rose above normal but angiotensin IT and 
a ldoster011e concentrations were not suppressed. This indicates a resetting 
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of blood pressure-body fluid volume relationships with improved diabetic 
control and also shows an a ltered relationship between exchangeable 
sodium and the renin-angiotensin-aldosterone system in diabetic patients. 

Total exchangeable sod ium is elevated in volume-dependent forms of 
hypertension such as rena l failure and primary hyperaldosteronism, but 
is normal in essential hypertension. Because of the above findings and 
previous reports suggesting that total exchangeable sodium is elevated in 
diabetic patients, we studied this variable and its relationship to blood 
pressure in the following subjects: Non-diabetic normotensive controls 
(n = 25), uncomplicated normotensive diabetics (n= 19), nephropathic 
diabetics (n = 18) and essential hypertensives with uncomplicated diabetes 
(n - 12). No patient was taking anti-hypertensive medications and none 
was in cardiac failure. Serum creatinine and plasma proteins were 
normal in all except the nephropathic group and all diabetics were 
in good metabolic control. All were on a normal 100-150 mmol/day 
sodium intake. fn normal controls total exchangeable sodium (±SEM) 
was 105±2~0 of predicted normal, and did not correlate significantly 
with mean a rterial blood pressure (r = - 0.24). In uncomplicated diabetics 
to tal exchangeable sodium was 114±2 °~ and was significantly greater 
than controls (p < O.OOI). Total exchangeable sodium correlated with 
mean arterial blood pressure in this group (r 0.51, p < 0.02). fn nepbro
pathic diabetics total exchangeable sodium was even higher at 123±3 / 0 , 

and was significantly greater than controls (p < O.OOI) and uncomplicated 
diabetics (p < O.Ol). Exchangeable sodium again correlated with mean 
arterial blood pressure in this group (r - 0.66, p < 0.002). In diabetics 
with essential hypertension, however, mean total exchangeable sodium 
was 103.3±2 °,{,, similar to controls and less than in uncomplicated 
diabetics (p < O.OO I). Exchangeable sodi um did not correlate significantly 
with mean arterial pressure (r = 0.30) in this group. In summary. total 
exchangeable sodium is significantly elevated in both normotensive and 
nephropathic diabetics. The correlation between this variable and mean 
arterial blood pressure suggests that blood pressure control becomes 
volume dependent at an early stage of diabetes. In view of these fi ndings 
it is, perhaps su rprising that hypertension is not even commoner than it 
is in diabetes. 

Poor metabolic control of diabetes and a raised blood pressure arc 
thought to each accelerate the development of micro-vascular complica
tions of diabetes. These complications are characterised by thickening of 
the capillary basement membrane and recent reports suggest that this 
process may, in part, be stimulated by leakage of plasma constituents 
from the capillary circulation. Transcapillary escape rate is a measurement 
of the rate of escape of albumin from the micro-vascular circulation, 
following injection of radio-labelled serum albumin. We evaluated the 
independent effects of (a) poor diabetic control, (b) blood pressure a11d 
(c) t he presence of c linically apparent micro-vascular complications on 
transcapillary escape rate. We studied the following groups: (I) Normal 
non-diabetic controls (n = 8); (2) Uncomplicated non-ketotic diabetic 
patients, fi rstly during sustained hyperglycaemia and again after an 
average of 4 weeks of improved metabolic control (n = IO); (3) Un
complicated normotensive diabetics in good control (n - 16); (4) Un-
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complicated hypertensive diabetics (n = 8); (5) Normotensive diabetics 
with clinical evidence of micro-vascular complications (n - 13}. With 
improved metabolic control fasting blood gl ucose and H bAic each fell 
significantly (p< O.OOI) and the transcapillary escape rate of albumin 
also fell significantly (p < 0.05). The transcapillary escape rate in well 
controlled uncomplicated diabetics was similar to that of normals. l n 
hypertensive uncomplicated and metabolically well controlled diabetics, 
however, transcapillary escape rate was significantly higher than in 
uncomplicated diabetics (p< O.O I) and correlated significantly with mean 
arterial blood pressure (r- 0.58, p<0.002). In well controlled normo
tensive diabetics with microvascular complications, transcapillary rate was 
also significantly higher than in both controls and uncomplicated diabetics 
(p < 0.05). it is concluded that poor metabolic control and hypertension 
independently increase transcapillary escape rate in diabetes and that 
improved metabolic control reduces this escape. The findings could 
explain how poor control and hypertension each accelerate the develop
ment of diabetic complications. 

We previously reported that plasma angiotensin 11 was markedly 
raised in diabetic ketoacidosis and moderately increased in poorly 
controlled non-ketotic diabetes. Tn a study of 14 patients in ketoacidosis, 
plasma aldosterone was elevated before treatment in 12, and values fe ll 
significantly (p < O.OOI) with improved metabolic control. Plasma 
aldosterone was sUghtly elevated in seven of 20 patients with poorly 
controlled non-ketotic diabetes, values falling in most patients with 
improved control (p < O.OI ). We conclude that ketoacidosis is usually 
associated with marked hyperaldosteronism and poorly controlled non
ketotic diabetes may be associated with mild aldosterone excess. This 
may contribute to the potassium wasting associated with poorly controlled 
diabetes. 

We are extending our observations on the effect of altering diabetic 
control on blood pressure levels, as this phenomenon has important clinical 
implications for the development both of atheroma and the specific 
microvascular complications of diabetes. We conti nue our studies of the 
inter-relationship between blood pressure, exchangeable sodium, plasma 
volume and the renin.-angiotensin-aldosterone system, in normals, in 
essential hypertension and in hypertension associated with diabetes. We 
are also investigating the effects of angiotensin 1I infusion on blood 
pressure and plasma aldosterone in relation to sodium balance, in these 
groups. These studies may provide further insights into the patho
physiology of both essent ia l hypertension and hypertension associated 
with diabetes. 
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CHEMOTHERAPY 

Medical Research Council of l reland Laboratories, Trinity College, 
Dublin . 

DIRECTOR: Dr. M. L. Coualty. 
DEPUTY DIRECTOR: Dr. R. S. McEihinney. 

CHEMISTRY: 
D. T womey, MSc., PhD., MRIA. 
J . G. Belton, MSc., PhD., Fl Cf., MRIA. 
J . F. O'Sullivan, MSc., PhD. , MI C !. 
Joan E. McCormick, MSc., PhD., MRSC. 
R. S. McEihinney, BSc., PhD., FRSC., MRTA. 
C. . O'Callaghan, MSc., PhD. 
J. 0. Jones, BSc. (H). 
C. M . Lucey, BSc. (H). 

ANTITUMOUR AND ANTIBACTERIAL EVALUATION, VIROLOGY, HISTO
CHEMISTRY: 

M. L. Conalty, M D., FRCPath., DPH ., MRlA. 
Joan Byrne, BSc., PhD. 
Aideen O'Sullivan, MSc., PhD. 

CLOFAZlMlNE (B.663) AND ITS ANALOGUES 

Clofazimine Analogues 
The study into new analogues of clofazimine which would be acti ve 

in clofazimine-resistant leprosy was continued. rt will be remembered 
that this investigation which was supported by W.H.O. for a period of 
three years, extended into a fourrh year which ended in J une, was being 
done in collaboration with Dr. N. E. Morrison of Johns Hopkins 
University in Baltimore, Maryland, and with Dr. C. C. Shepard of the 
Center for Disease Control, Atlanta, Georgia. Dr. Morrison has now 
left Johns H opkins to return to his native New Zealand. Fortunately 
this project is in a phase where the emphasis is on the bioavailability 
aspects of the problem and we still have the collaboration of Dr. Charles 
C. Shepard in the evaluation against M.leprae in the mouse foot-pad. 
In the study of the molecular feat ures which govern bioavailability we 
are also fortunate to have the co-operation of Professor R. F. Timoney 
of the School of Pharmacy in T .C. D. 

Last year we were able to report that we had some 30 new analogues 
of clofazimine capable of inhibiting the test o rganism M.smegmatis 607 
(resistant to clofazimine at 30 JJg/ ml) at 3 ~tg/ml or less. Substantial 
further progress has been made since then and we now have 20 analogues 
active at J J.lg/ ml or less and a nother 12 active at 2 J.lg/ ml or less. 
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Clofazimine and its Analogues in 1/uman Macrophages 
During the year a pilot study was very kindly carried out by Dr. Jndira 

Nath, of the Department of Pathology at the All Tndia fnstitute of Medica l 
Sciences in Delhi, on the inhibitory effect of clofuirnine, and four 
analogues provided by us, on the development of M.leprae (from human 
biopsy material) in human macrophages in cell culture, as measured by 
the uptake of tritiated thymidi ne by the mycobacteria. All four analogues 
which were examined by Dr. Nath were found by her to be "at least as 
effective as clofazimine". This demonstration of activity against M.leprae 
in cells of human origin as distinct from inhibition of M.smegmatis in vitro 
is most reassuring. 

Clofazimine in Diseases other than Leprosy 
The pilot trial of clofazirnine in the treatment of Crohn's disease, 

conducted by Or. Diarmuid O'Oonoghue at St. Vincent's Hospital, 
Dublin, has produced results sufficiently encouraging that a major 
definitive trial is now being developed in St. Vincent's and the Mater 
Hospitals. Parallel studies are also in progress in Sir Patrick Dun's 
Hospital under Professor D. G. Weir and Or. D. Kelliher. Other centres 
may be involved later. 

Crovato and Levi have recently reported (Arch. Dermatol. 177, 249, 1981) 
that clofazimine is effective in annular lupus e rythematosus as well as in 
the discoid variety as previously described (sec Report for 1980). 

Synthesis of C/ofazimine 
Following on the visit of Members or the Laboratories to India in 

1980 there has been increased awareness of the necessity of reducing the 
cost of synthesis of clofazirnine there, so as to make it more widely avai l
able. One new approach to the synthesis was reported last year and further 
work has since been carried out. 

Hitherto, the first stage in the synthesis involved condensation of 
p-chloroaniline with o-chloronitrobenzene in a high boiling solvent, e.g. 
quinoline or nitrobenzene, in the presence of a base. This procedure leads 
to a poor quality product in low and variable yield, the maximum yield 
in pilot plant operations being of the order of 20- 25 %. l t has now been 
found that the N-formyl derivative of p-chloroaniline may be effectively 
condensed with o-chloronitrobenzene by heating in dimethylformamide 
at a temperature of 170-1 80°C in the presence of base, condensation and 
deformylation taking place simultaneously. On a laboratory scale the 
base of choice is sodium cthoxide with potassium carbonate and alkali 
hydroxides as slightly less effective alternatives. In condensations where 
potassium carbonate is used as base we have also found that the solvent 
may be omitted. Thus 4'-ehloro-2-nitrodiphenylamine is obtained in an 
attractively pure stale in a yield of SO % by heating equimolar proportions 
of p-chloroformanilide and o-chloronitrobenzene at a temperature of 
180°C. 

It is hoped - that these findings will contribute towards a lowering of 
the overall cost of clofazimine. 
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ANTI-CANCER AGENTS 

Benzopyranopyrimidines and Dihydropyridines 
The discovery, already reported, of antitumour acllvtty in 2,3-

dihydrobenzopyrano [2, 3-d] pyrimidines, together with the known activity 
of the structurally-related 2,3-dihydroquinazolones as inhibitors of cell 
multiplication, prompted the synthesis of a limited number of new 
quioazolones. Interesting data were obtained about the synthesis and 
reactions of these compounds, but significant bio logical activity was not 
observed and the investigation was accordingly discontinued. 

An investigation of the reaction of salicylaldehyde with 2-aminoethylene-
1-carbonitriles, as a possible synthetic route to 2-iminochromens and 
subsequently their benzopyranopyrimidine derivatives has proved more 
rewarding. fn water the reaction yielded immediately compounds wh ich 
had previously been isolated by earl ier workers, but whose structure had 
not been established. These have now been shown to be 2-o-hydroxyphenyi
SH-benzopyrano [2, 3-d] pyrirnidines. fn the course of our examination of 
them we have found that acid hydrolysis converts them to 5-salicyl
pyrimidines; the possible significance of this in assessing the mode of 
action in biological systems of tricyclic compounds containing a 
benzopyran structure is obvious. 

Various other products, including new pyridine, pyrimidine and 
chromen derivatives were also obtained, when the reaction conditions of 
the original condensation were varied. These have been identified and 
screened; unexpectedly, the most significant antitumour activity of any 
of these products was found in a new aliphatic diamine which was obtained 
from the reaction under very mild experimental conditions. The activity 
may be related to the fact that the diamine tends to undergo cyclisation 
fairly readily with loss of ammonia, forming a 2,6-dimethyldihydropyridine 
derivative. The importance of dihydropyridines in biological systems 
has long been recognised, and antitumour properties have already been 
reported for certain dihydropyridines. Accordingly, a limited series of 
a liphatic diamines of this type has now been prepared for screening. 

ft is an interesting characteristic of these diamines that their cyclisation 
products, readily obtained under experimental conditions, are in fact 
substituted Iutidines closely resembling the lutidine derivatives (e.g. 
Nifedipine and Niludipine) which in recent years have been shown to 
have important antianginal and antihypertensive properties, and whose 
activity is generally attributed to their calcium antagonistic action (the 
analogous Nicardipine has, however, been shown to be an extremely 
potent inhibitor of cyclic AMP phosphodiesterase). Although we have not 
previously studied antihypertensive compounds, the structural relationship 
is such that we have arranged for these compounds to be screened for 
antihypertensive activity. 

Synthesis of Thio-sugar Deril•ati1•es and Other Uses of the Pummerer 
Rearrangement 

Two of the principal achievements this year have been the preparation 
of derivatives of 3-amino-3-deoxy-4-thio-oL-threofuranose suitable for 
conversion into furanoside analogues of the antitumour glycoside 
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adriamycin, and the synthc~is of a new type of agent in which two 
powerful antitumour structures are combined chemically 5-0uorouraci l 
(5-FU) and a chloroethylnitrosourea (CNU). 
F11ranoside analogues of adriamycin. An analogue of adriamycin \\as 
recently described (J . W. Gillard and M. Israel, Tetrahedron Le"·· 198 1, 22, 
513) in which the sugar mo1ety was 3-amino-3,5-dideoxy-o-nbofurano~ 
(2) mstcad of the natural pyranose L-daunosamme (I). Modification of 
the sugar is one of the principal devices by which cardioto>.acity, the most 
serious, and limiting, disadvantage of the naturally-occurring drug, can 
be decreased while at the same time the antitumour activity is maintained 
or even enhanced. Such a change is brought about for instance ''hen the 
sugar is 4-epidaunosamine (I ; configuration inverted at C-4). 

400H 
HO 

NH2 

(1) 

V o"'r 
\--(OH 

NH2 OH 

(2) 

()-oH 
NH2 OH 

(3) 

According!} it cemed worthwhile to uulise the versauhty of the 
Pummerer rearrangement-based thio-sugar ynthe:.i deHsed in these 
Laboratories to prepare some derivatives of 3-arnino-3-dcoxy-4-thio-DL
tetrofurano es (3), closely related to the furanose (2), which could sub
sequently be converted into analogues of adnamycin and daunorubicin. 

()() 
NHz OH OH OH 

00 
OAc OH 

(4) (5) (6) (7) (8) 

Because of the lack of symmetry in the starting cyclic hydro'<y-amioes 
(4) compared to the diols (5) investigated earlier, the Pummcrer re
arrangement , .. as more compleA. The amine (4) had been made, 1n 
Ru sia, by reduction of the N-acylated ketone, a type of compound 
origi na lly prepared in 1944 in the course of the Me rck biolln synthesis 
from S-carboxymethylcysteine (6) 1•ia Dieckmann condensation. However, 
\\e explored alternative methods and although \\C were able to convert 
both cis and tran.r-1 ,4-dichlorobut-2-enes into the corresponding 
tosyl-hydroxyamines u ing Sharplcss' reagents (Chloramine T-AgN03-

0 0,. in t-butanol) and thence with sodium sulphide into the N-tosyl 
derivati,es of the amines (4). \\C preferred a route whereby a cyclic 
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ortho-ester from the readily available diol cis-(5) was opened to the 
unsymmetrical trans-chloride (7) by means of trimethylsilyl chloride. Base 
followed by ammonium azide gave the azido-alcohol (8), reduced 
catalytir ally to the hvdrochloride of trans-(4). 

~ 
OAc 

(9) 

0 0 HN)I 
al. 

Q 
OH OH 

(10) (ll) 
a;X = H 

{12) b;X = OR 

The key derivatives of this hydroxy-amine were (9) and (12a). In both 
cases S-oxidation followed by Pummerer rearrangement and acid
catalysed nucleophilic attack at the anomeric centre led to mixtures 
from which the isomers isolated showed that migration of the oxygen 
function from sulphur had taken place preferentially towards a-substituted 
carbon, i.e., gave derivatives of the 3-amino-3-deoxysugar (3). The 
phthalimide (9) proved more suitable than the nitrobenzoate (l2a) for 
conversion into nucleosides, and e.g. the 5-iodouridine analogue (10) was 
obtained. The dephthaloylation reaction, however, caused simultaneous 
loss of iodide and only the novel 6, 3'-iminonucleoside (I I) resulted instead 
of a potentially useful antiviral compound. 

0-Giycosylation was best carried out on the product from (12a), and 
isopropyl and cyclohexyl glycosides (12b) were obtained in good yield 
[50% overalJ from (12a)]. Compound (12a) wou ld thus be an appropriate 
starling-material for the glycosylation of more complex secondary 
alcohols such as daunomycinone. N-T rifluoroacetyl derivatives of 
adriamycin developed at the Sidney Farber Cancer Institute, Boston, 
have considerable advantages over the parent drug and one of them, 
AD32, is in clinical use. 

Molecular combination of 5-jluorouracil and a cltloroethylnitrosourea. 
The synthesis of a molecular combination of 5-FU and a CN U has not 
to our knowledge been attempted previously. It is possible that the 
biological activity of s11ch a compound would depend to a large extent 
on the ease of cleavage of the 5-FU residue and that the mere presence 
of this residue would have no significant influence on the known good 
antitumour properties of CNU's in general. In any case, attachment to 
5-FU of a fragment carrying a suitable nitrogen function would have 
presented difficulties, and the behaviour of pyrimidines with a free 
amino-group in a side-chain (possible intramolecular cyclisation) was 
relatively unexplored. 

109 



TABLE J 

-(2-ChJoroethyl)-1\-nltrol.oureas. R HCON(~W)CH2CH 2CI 

Drug 

BCNU (carmustine) 

CCNU (lomustine) 

ChloroLotocin (glucose-2 CNU) 

Thymidine-3' CNU 

ACNU 

B.3839 

R 

u 

~ "' 
5-Fluorouracil 

I 
MeSCHCII ! 

Some CNU drugs are shm .. n in Table I. The earliest work, with 
BCNU and CCNU and many related compounds, was done and mucb of 
it subsequenlly carried on at the Southern Research Institute in Alabama. 
Nitrosation of unsymmetncal ureas usually affords mr~:tures . Since steric 
factors greatly influence the extent of attack at N or N', the vast majority 
of known N-chloroethyi-N-nitrosoureas (CNU's) have a secondary or 
tertiary carbon attached to '. There is some evidence that strong electron 
withdrawal at the P~rbon of the N '-substituent (e.g . CF3CH 2) tends to 
favour nitrosation at the N-position. Further. the nitrosating medium 
exercises some control o .. er the position of nitrosation and anhydrou 
formic acid gives predominantly one isomer. 

r n more recent years, CN U residues have been attached to more complex 
molecules such as sugars and nucleosides. Again the carbon carrying ' 
IS almost invariably secondary, e.g. Prusotf's .. thymidine-3 " derivative 
in Table I ; attempts to make the corresponding "'thymidine-5'" compound 
(with N' substituted on the primary C-5' of t hymidine) gave a mixture of 
N-and N'-nitroso isomers. Other examples with N ' on a primary carbon. 
apart from the unique BCN U derived from the symmetrical N,N'-bis 
(ch loroethyl)urea, are the Japanese compounds with heterocyclic sub-
tituents, of which A Cl\ U is the best-knO\\ n. 

We ha\e now found that Pummerer rearrangemenl of phthalimido
sulphoxides RSO(CH 2),N Pht offers a ready means of coupling 5-F U 
(or other bases) with a Cl\ U rel.idue. This arose from the study of 
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MeSOCH2CH2NPht as a simple model for the synthesis of nucleosides 
of amino-thio-sugars. As outlined in last year's Report, release of the 
free amino group in the 5-FU ''nucleoside" gave an equilibrium mixture 
consisting mainly of the bicyclic isomer ( 14). While N-acyl derivatives 
of ( 14) could be efficiently converted back into their (l 3) analogues by 
sodium methoxide, the chloroethylurea was best isomerised by HBr in 
acetic acid. Attempted nitrosation with formyl nitrite caused desul
phurisation (SMe-+OCHO), but NaN02 in aqueous HCI and chloroform 
gave (67 %) only the desired CNU, 8 .3839 (Table 1), influenced by the 
sulphur and nitrogen substituents on the P-carbon. 

0 0 

or:r 
HN ' 

_..::,.. olN ....,......-

N 

J 
NH2 Lr I 

MeS MeS 
( 13) (14) 

This synthesis is capable of wide application, and variation of R, B, n, 
and m in RSOmCHtB)·(CH2),_ ,N HCON(NO)CH 2CH2CI is being inves
tigated. Three stages can be expected to vary with n: 

(i) The Pummcrer rearrangement of RSO(CH2)nNPht will be in only 
one direction if R = Ar, but if R= Me there should be a higher 
proportion of acetoxymethyl isomer for n> 2 than for n = 2. 

tii) The position of equilibrium between monocyclic and bicyclic isomers
in higher homologues the 5-membered ring in (14) would be 
correspondingly larger. 

(iii) The proportion of N- and N'-nitroso isomers. 
Meantime, compound 8 .3839 has undergone preliminary testing by Dr . 
.J. A. Monlgomery in Birmingham, Alabama. It is highly active in the 
P388 leukaemia screen (10° cells), giving 5/6 long-term surviving mice at 
50 mg/kg given on days I, 5, 9. 

Benzoxadiazo!es 
In the reports for 1974. 1975 and 1976 the chemistry and anti-tumour 

activity of benwfurazans (I) and benzofuroxans (2) were described. Tn 
the course of those studies it was found that sulphinylbenzofu roxans can 
undergo an intramolecular rearrangement involving oxygen migration 
from nitrogen to sulphur to yield sulphonylbenzofurazans (Belton, 
Proc. Roy. Irish Acad., 74, B, 185, 1974). 
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Jn the course of a further investigation of this N--+S oxygen migration 
in 2, I, 3-benzoxadiazole!), nitrosulphides, nitro ulphones and bissulphones 
\\ere prepared by displacement from 4-chJoro-7-mtrobenzofurazan (I a) 
and its N-oxide (2a). The sulpbones could undergo further nucleophilic 
substitution and a systematic study was made of these reactions. The 
behaviour of(lb) and (2b) towards O R , SR-, R2N II and N3 - were 
examined. A few of the unexpected results are mentioned. 

(1) 

(3) 

u; X = CI Y = NO ... 
b: X =Y~S02R -

O
x N 

~/ 
v I o-

(2) 

The reaction of p1peridine and P> rrolidine \vith (2b: R - Ph) ga\e the 
displacement products but the weaker base morpholine attacked theN of 
the heterocyclic ring and gave the hydrazine derivative (3b: R = Ph. 
R'! - (CH !):O(CH :)2). 

Only hydrazine derivatives (3b; R - CH 1) resulted on treatment of bis
(mcthylsulphonyl)benzofuroxan (2b: R = C I-f3) with piperidine or mor
pholine. When (lb; R Ph) wa treated with sodium atide the expected 
azido derivative (I: X - N11, Y -SO~Ph) was obtained. However, the same 
reagent with the corrc!.ponding N-oxide (2b: R - Ph) did not give a 
benzofuroxan. From an cxammation of the infra-red pectrum, elemental 
anal> is and chemical reactions it was decided that the properties could 
be accommodated in the tetrazolo(l,5-a]azepme structure (4b) and the 
n.m.r. spectrum was consistent with the assigned structure. 
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GRAM-NEGATIVE INFECTIONS 

The investigation into nalidixic acid type compounds, reported last 
year, was continued. Disappointingly, none of the compounds synthesized 
so far has shown antibacterial activity approaching that of nalidixic acid. 

DNA REPLICATION 

The existence of a unique DNA structure at the termination site for 
DNA replication, previously postulated (sec 1979 and 1980 Reports), has 
been established in the Bacillus subtilis chromosome. When moved from 
its normal site the terminus DNA inhibits DNA synthesis. Genetic and 
biochemical experiments on the replication order of genes following 
translocation of the terminus have been completed and the manuscript 
has been accepted for publication (J. Bacterial., in press). 

VIRUS DISEASES 

A joint project with Or. G. Atkins (Department of Microbiology, 
Trinity College) has been initiated on Toga viruses of medical or 
agricultural importance, with a long term view to developing vaccines 
by genetic manipulation. Maximal growth, virus yield and radioactive 
labelling conditions are currently being developed for Border disease 
virus, Bovine mucosal disease virus and Rubella virus. 
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ST LDENT GRA1\'T REPORT 

Mahomed AI- ader 

Department of Biochem istry, Royal College of Surgeons in Ireland. 

Directon: Drs. P. B. Collin and A. H . Joh mo.>n. 

Lysosomal Cn:ymes in 1/uman Lymphocytes. 

l n an attempt to determine the poss1ble causes for the deprcs:,cd 
mitogenic responsiveness of lymphocytes fro m cancer patients, a pilot 
study of a number of lyso omal hydrolase activities in lymphocytes from 
15- 20 cancer patients wa undertaken. The acti.,.ities of the enzyme:. 
N-acetyl-~-0-gaJactosaminidase (PDGal), N-acetyl glucosam1nidase 
(NAG) and acid phosphatase (A. P.) were measured in the peripheral 
l}mphocyte of about 20 cancer patient and compared \liith those of 
normal healthy age-matched controls. 

The results obtained showed great variability in the activities of the 
three enzymes in the patients g roup as com pared \\ith the controls. In the 
case of PDGal activities the pat1ent levels were higher than the controls. 
The NAG mean values in both groups were broadly comparable, while the 
leliels o f acid pho phatase howed no clear-cut trend. T he data would 
suggest that there i no generaJised acti\ation of lysosomaJ enzyme m 
the patients' lymphocytes. Nonetheless, the increa\e in ~DGal activity is 
quite apparent and further evidence for its s1gnificance might become 
manifest from an extension of th1s stud} to a "ider range of d1fferent 
lysosomal enzymes a nd to a larger number of patients with a single type 
of well-defined malignant condition. 
*A repo rt o n this work was presented to the l nsh Association for Cancer 
Research at its meeting in the R.C.S. I. o n 25th126th September 1981. 

Michael G. Barry 

Department of Pharmacology, University College. Co rk. 

Director: Anne M . Wilson. 

A S11tdy of the Effects of L lfhium in combmation ll"ith Neuromuscular 
Blocking Agents ;, the Rot Phrenic 'erre Diaphragm Preparation. 

A number or reports suggest that neuromuo;cular blocking agents may 
show increased effect in the presence of lithium. Few in ''itro studies 
have been reported and neither the degree of interaction (if any) no r its 
mechanism a re clear. The effects of lithium on neuromuscular 1 ransmission 
u ing the rat phrenic nene diaphragm preparatiOn '"ere studied and it 
was tho ught o f value to extend the ''"ork to stud> lithiUm in combrnation 
with neuro muscular blocking agents. 

In suitable conditions, the t\\itch re:.po n e of the rat d iaphragm to 
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nerve or to muscle stimulation can be recorded. At a certain concentration 
lithium produces a slight of the twitch response to nerve stimulation 
without obvious impairment of nerve conduction or of the twitch response 
to muscle stimulation. The neuromuscular blocking agents tubocurarine, 
gallamine triethiodide, alcuronium, fazadinium, suxamethonium and 
pancuronium all decrease the twitch response to nerve st imulation. These 
studies showed that their depressant effect was considerably greater in 
the presence of litltium. 

Peter J . Counihan 

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

Directors: Professor K. O'Malley and Dr. J. Kelly. 

Frusemide-Digoxin at the 'Sodium Pump'. 

Evidence for a defect in sodium handling by cells (including erythrocytes) 
in essential hypertension is now considerable. A cell membrane defect 
affecting sodium transport might involve sodium-potassium ATPase, the 
so-called "sodium pump". Digoxin binds specifically to sodium-potassium 
A TPase and has been used in many studies to label this transport system. 
We have been unable, however, to show a change in the number of these 
sites in patients with essential hypertension using radio labelled digoxin 
binding techniques. 

[t has been suggested that there is a defect in the sodium handling by 
cells of hypertensivcs which is frusemide-sensitive. Evidence in support 
of this has come from a study that showed an increased number of cellular 
digoxin binding sites in hypertensive patients receiving diuretics. These 
studies raise the possibility that frusemide and digoxin interact at a cellular 
level and the present study was designed to examine this. 

Blood samples were obtained from young normotensive volunteers and 
erythrocyte membranes isolated by lysis and centrifugation. Aliquots 
were incubated with a fixed concentration (L0- 7M) of tritiated digoxin 
(10.6 cifmmol) and increasing concentrations of either unlabelled digoxin 
or frusemide for 2 hours at 3rC. The membranes were harvested by 
centrifugation and the bound radio-activity measured by liquid scin
tillation. 

Unlabelled digoxin reduced the binding of radioactive digoxin in a 
conventional competitive manner. Cold frusemide, however, initially 
increased the binding of radioactive digoxin, the maximum effect being 
seen at I0- 7 M frusemide. Thereafter digoxin binding decreased. 

Our resu lts show an in vitro effect of frusemide on the cellular binding 
of digoxin. The interaction, however, is not a simple competitive one. 
Frusemide may associate with a separate membrane component and 
exert an allosteric effect on digoxin binding. 
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Ciaran Cra,·en 

Depa rtment of Gastroenterology. Mater ll o pital, Dublin. 

Director: Dr. J. Crowe. 

Genetic A.farkers of an Idiopathic I laemochromato\is in a11 Irish Population. 

The a im of this study is an attempt to determine the mode of inhem ance 
of ld1opathic Haemochromatosis tn an lnsh population b) characterisi ng 
the H LA A. 8 and Dr t} pe') of pro bands and their relative!>, and correlating 
these findmgs w1th serum Iron and ferritin levels and liver function tests. 

The 11 LA A , B and Dr types of I 00 relatives of 18 pro bands a re known, 
as is their Iron status and liver function. rrom thi:. group it has become 
clear that ele, en may have minor form') of the d isease. and 1t IS planned 
to invesugate this g roup further with liver biopsy and diO'erential 
desferrio\amjne tesL. This part of the study is now in progress. 

Thomas 8 . Crotly 

Department of Physiology, Univ.er!>i ty College, C'ork. 

Director: Dr. M. G. O' Rcgan. 

The Cffects of Prostaglamlins on the Chloride Comluctance of Guinea-Pis: 
1/ewn. 

Recently, the effects of acetylsalicylic acid and prostaglandin E1 on 
chloride transport across in ~·itro guinea-p1g ileum have been stud1ed and 
the resuhs indicated that prostaglandins, both endogenou!. and exogenous, 
can a1Tect the active chloride secreto ry meehamsm. The results also 
suggested that the passi\C chloride conductance of the tissue may have 
been altered by prostaglandins. In th1s stud), ''e ha\c exammed the 
effects of pro:.raglandins on the partial chlo ride conductance (GeJ) of 
guinea-pig ileum. 

Segments of guinea-pig ileum. <,t ripped of it!:> external muscle, were 
mounted in Ussing-type chambers, bathed by ox)genated Kreb' solution 
and maintained at 37 C. The to tal conductance of the tissue was 
determined and the relati ve ioruc permeability coefficients \\ere evaluated 
from voltage changes t.-aused by 1mposed salt gradients. These values 
were then used to compute Gel· 

fn contro l conditions, the to tal tis!>ue conductance was 15.3± 1.2 
mmho.cm-t and Get had a mean value of 5.7±0.9 mmho.cm-2 (n = 22). 
Acetylsalicylic acid (3.2 lo- ~ M) cau~d an mcrease in Get to a mean 
value or 7. I ± 1.0 mmho.cm- e (18). Expo!>ure of acctylsahcytic acid-treated 
to prostaglandin C1 (5.5 I0- 7 M) reduced G et to a mean value or 
6.1 ± 1.0 mmho.cm- e (22). 

£t is concluded that prostaglandms, both endogenous and exogenous, 
can alter the passive chloride conductance of gu inea-p1g ileum and that 
this effect may be Important in determming the effects of prostaglandins 
on absorption and sccret1on by the ileum. 
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Paul Cullen 

Department of Endocrinology, Mater Misericordiae Hospital, Dublin. 

Director: Dr. Petr Skrabanek. 

Causes of Hypercalcaemia in Irish flospital Population. 

ft has been claimed in the literature that the commonest cause of 
hypercalcaemia in hospital patients is cancer (Fisken et al. , lancet i, 
202, 1981). However, in our recent study we found that hypercalcaemia 
in cancer patients is uncommon (Skrabanek et al., Jr. J. Med . Sci. 147, 
411, 1978; Medicine 59, 262, 1980). 

ln this study we have evaluated the causes of hypercalcaemia in 61 
consecutive patients in the Mater Hospital over a period of 15 weeks. 
The patients were identified by means of a daily check on all hypercalcaemic 
blood samples processed by the hospital biochemjcaJ laboratory. Sample 
containing more than 2.63 mmol CaH per litre after correction for 
albumin were considered hypercalcaemic. Each patient thus selected was 
interviewed according to a standard protocol, which included the pro
visional and final diagnosis, clirucal presentation, symptomatology and 
relevant biochemical findings. 

The causes of hypercalcaemia were as follows: primary hyperparathy
roidism 16 (26 i'0), malignancy 15 (24.6 %), iatrogenic 10 (16%), vitam in D 
intoxication 3 (5 %). others (thyrotoxicosis, milk-alkali syndrome, tuber
culosis) 3 (5 %). In 14 patients no definite cause of hypercalcaemia was 
found (23 %). The "iatrogenic" group consisted mainly of patients who 
received calcium chloride following cardiac surgery. or the 15 patients 
with hypercalcaemia associated with malignancy, 5 had bronchjal 
carcinoma, 2 had lymphoma, 2 colonic carcinoma, 2 breast carcinoma, 
and one each of the following: lung carcinoid, hypernephroma, melanoma, 
and a metastatic carcinoma - primary lesion not identified. Excluding the 
I 0 "iatrogenic" cases, the sex ratio was 31 women : 20 men. 

William A. Curtin 

Department of Anatomy, University College, Cork. 

Director: Dr. J. P. Fraher. 

A Study of Peripheral Nerve Fixation Procedures for Electron Aficroscopy. 

The objective of this study was to develop a satisfactory fixation 
procedure for use in a major ultrastructural investigation into the effects 
of experimental diabetes mellitus on peripheral nerve growth and 
maturation. The standard of fixatio n obtainable in adult rat peripheral 
nerve using ten di!Tercnt fixation procedures was examined quantitatively. 
The following fixation artefacts were quantified for each fixative, at each 
of three ages, using stereologjcal procedures: interstitial shrinkage. myelin 
shear artefacts, and ax.on-Schwann cell separation artefacts. ln each 
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case, the quality of fixation obtained was separately estimated in relation 
to four different size cla ses of nerve fibre. The fi~atives were then ranked 
in order of merit for each class of fibre. lt was found that the best fixation 
was obtained "hen a paraformaJdehyde-glutaraldeh)de mixture was u~d. 
OptimaJ immersion fixation generally occurred when the fixative contained 
0.5% glutaraldehyde and 4 "0 paraformaldehyde and optimal perfusion 
fixation when the fixative contained 1.2 ° 0 paraformaldehyde and I 0 

0 

gl utaraldehyde. 

Patrick FeJJe 

Department of Endocnnolog). Mater Hospital, Dubhn. 

Director: Dr. D. Powell. 

Idiopathic Oedema. 

Ldiopatbic oedema t!. a condition found typtcally 10 "-Omen of repro
ductive age. Since most of these patients have a history of diuretic abuse 
it has been suggested that idiopathic oedema is secondary to the use of 
diuretics (de Wnrdener, 1981 ). 

We have tudied 4 women, aged 35 to 55, "ho had been treated for 
idiopathic oedema for up to t\\enty years. Thetr histones were similar. 
Following complaints of "fullness" or "swelling" of breasts, abdomen 
and hands, usually exacerbated around the time of their periods, they 
\ .. ere started on diureltc , which gave symptomatic relief. Ho\\ever, even 
before the start of diurettc medication, there wa no clinical evidence of 
oedema. Gradually these patients became reststant to diuretics and 
required increasing dosage of diuretics to control oedema which at this 
stage became clinically evident and to keep them ymptom-free. Bio
chemicaJ findings at this stage were imariably abnormal (hyponatraemia, 
hypokalaemia, secondary hyperaldosteronism) but howed no consistent 
pattern because of varied regimen of diuretics, electrolyte supplements 
and diet. When we stopped diuretics in these patients, within 2-5 days 
all de.,.eloped mild to se.,.ere oedema. Within another five days, the 
oedema subsided in 3 patients, while in the fourth patient oedema 
progressively worsened and diuretic therapy had to be reintroduced. 

Although it is possible that '·idiopathic oedema" may be an end-point 
of \<-arious metabolic o r hormonal dysbalance . our experience suggest 
that in this benign, probably self-limiting cond1t1on, d1uret1cs. m the long 
run, compound the problem by making the patients even more oedema
prone. 

oeleen Foley 

Medical Professorial Unit, Mater H ospital, Dublin. 

Director: Dr. M. S. La her. 

Radionuclide Assessment of Forearm Blood Flon. 
The aim of this project was to develop and assess a convenient, non

invasive, radionuclidc imaging technique to assess fo rearm blood flow. 
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The pilot study involved two groups of healthy volunteers using 
Thallium201 (6 subjects) and Technetiumijij- HSA (4 subjects) respectively. 
Subjects were seated with both forearms resting on the face of a G amma
camera linked to a programmed computer. fsometric exercise was 
performed with a hand dynamometer by the dominant arm and sustained 
for three minutes at 30 % of the subject's maximum voluntary contraction. 
The isotope was injected intravenously in the opposite arm after two 
minutes of the exercise time. Scanning was done at the rate of I frame 
per second for 60 seconds and one frame per second for a further 600 
frames, for a total scanning time of 11 minutes. 
Results: Consistently higher counts were noted in the exercising arm (E) 
compared with that of the resting arm ( R). At the beginning of scanning 
E = l.79 R counrs: and at the end of scanning E = 2. 17 R counts (mean 
values). The mean time taken to reach peak activity was 8.1 seconds in 
E and 18.9 seconds in R. Similar results were obtained with Tcij9- HSA 
except that there was a faster fa ll-off in activity in the exercisi ng arm; 
the activity curves of both arms reaching the same level at the end of 
scanning time. This difference was attributed to trapping of Thallium201 

by the muscles whereas Tc99 being bound to serum a lbumin was not 
trapped by muscles. A repeat study in each subject after a fou r-week 
interval demonstrated similar results. 

This technique provides a useful method for determining qualitative 
differences in forea rm blood now within an individual subject by com
paring the slopes of the isotope uptake curves. 

Gerard M. Glynn 

Department of Anatomy, University College, Galway. 

Director: Professor M. J. T. FitLgerald . 

Anatomy of Extensor Digitorum Longus in the Rat. 

The rat extensor digitorum longus (EDL) is used extensively in histo
chemical research on muscle fibre types. The standard procedure is to 
take transverse sections of the middle third of the muscle. H owever, 
different workers have obtained different fibre populations and proportions 
from such samples. 

The study shows that EDL is bipa rtite, having a superficial and a deep 
belly with a common origin from a proximal aponeurosis. The superficial 
belly contains all three major muscle fibre types (1, HA and HB). The 
deep belly contains only Types 11 A and Cl B. Neuromuscular l>pindles 
and tendon organs are restricted to the superficial belly, which terminates 
in the three medial tendons. T he deep belly terminates in the fou rth 
(lateral) tendon. 

Transverse sections through the middle of EDL contain about 3,000 
muscle fibres. Total counts from serial sections, however, reveal a 
population of about 4,500. About 15 % of the fibres insert into an anterior 
aponeurosis proximal to the middle third . A further 15 % arise below the 

119 



middle third of the muscle, from the posterior aponeurosis. 
It is concluded that sect ions taken from the mid-point do not provide 

an adequate sample of the fibre types conta ined io this muscle. 
A manuscript is in preparation. 

John Ham ey 

Department of Endocrinology, Mater Hospital, Dublin. 

Director: Dr. B. M. Coughlan. 

A Radioimmunoassay for circulating Sperm Amibodies. 

Protein A isolated from Staphylococcus aureus has been shown to 
bind specifically to the Fe fragment of immunoglobulin G. This study 
reports the use of this selectivity as a basis of a radioimmunoassay for 
detection of antibody on the surface of spermatozoa. 

Serum samples '"ere obtained from men anending an infenility clinic 
and who showed agglutinated spermatozoa in con ecutive semen samples 
and from five control subjects. Serially diluted serum from agglutinators 
and controls was incubated with norma l donor spermatozoa adjusted to 
a concentration of 3 mmion per tube. Following centrifugation the 
spermatozoa were then incubated with iodine-125 labelled Protein A 
(1m-PA). Cell bound p.!S_PA was separated by centrifugation. 

Serum from a ll agglutinators caused a concentra tion dependent binding 
of Protein A to spermatozoa. The results of the P2~-PA assay were 
compared with the results from a conventional microagglutination lest 
on the same samples. Serum from control subjects caused little Protein A 
binding which did not vary with erum concentration. 

Colm Harte 

Department of Microbiology, Mater Misericordiae Hospital, Dublin. 

Director: Dr. R. Hone. 

A Retrospecti1•e Swdy of Culture/Serology Positil·e Endocarditis in the 
Mater Misericordiae Hospital 1976- 1980. 

Forty·five cases of infective endocarditis occurred between 1976-1980. 
Predisposing factors, clinical presentation , cou rse, treatment and outcome 
were studied in thiny-nine cases. The male : female ratio was I : 2 and the 
peak age was 55 years. Twenty-five patients had infected prosthetic valves. 
There was no significant difference between early onset prosthetic valve 
endocarditis (i.e. within sixty days of surgery) and late onset disease in the 
causative organism. Staphylococci were the most frequently isolated 
organism in both groups, and where this organism was found the mitral 
valve was infected more often than the aonic valve (3:1). C ure was 
achieved by antibiotic therapy alone in eight patients, and three other 
patients required surgical intervention to control infection. The mortality 
was 14/25 (56 %). 
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The underlying heart disease in fourteen patients with non-prosthetic 
valve endocarditis was congenital (7), rheumatic (5) and degenerative (2 ). 
Streptococci were the most frequent organisms isolated. The overall 
mortality was 1/ 14 (7 %). The single death was due to Q. fever cndo~ardit i s. 
The aortic valve was infected as commonly as the mitral in Streptococcal 
endocarditis. Antibiotic therapy alone acl1ieved cure in seven patients but 
six patients required valve replacement as well as antibiotic therapy. Early 
surgical intervention has probably improved the prognosis in this group 
of patients. 

Paul H eslin 

Department of Experimental Medicine, University College, Galway. 

Director: ProfessorS. M. Lavelle. 

Modification of Carcinogenesis: RNA and Prostaglandin F2 

in previous studies RNA reduced tumour yield in film sarcomagenesis. 
Prostaglandin has also some tumour inhibitory effect. In this experiment 
we compared the effects of RNA and prostaglandin on skin carcinogenesis 
in the mouse. 

Three groups of thirty male mice, Balbc, were used. One group acted 
as control and was treated with 0.02 ml of 1% methylcholantrene on an 
area l cm2 between the shoulder blades twice weekly. Saline 0.85 % was 
applied to the same area eight times weekly. A second group was treated 
with MCA and RNA I %, using the same schedule for application. A third 
group was treated with MCA and prostaglandin .04 %. 

Jn most cases, papillomas appeared before inva ive tumours. The 
number of mice with papillomas/tumours, and the total area of tumour 
was measured weekly. When the tumour area exceeded 4 cm2, the mouse 
was sacrificed. 

In the twelfth week of the experiment -
The control group had 17 mice with tumours, total area 4.77 cm2• 

The RNA group had 16 mice with tumours, total area 1.44 cm2
• 

Prostaglandin group had 9 mice with tumours, total area .70 cm2 • 

The results seemed to indicate that prostaglandin applied topically has 
a greater effect than RNA in retarding the growth rate and size of 
papillomas. 

Further observations are being made. 

Dympna Kelly 

Department of Surgery, Mater H ospital, Dublin. 

Director: Dr. M. f. Drury. 

Carcinoma of the Thyroid - a retrospectil'e study. 

During the 24 years from 1957 1981 2,767 thyroid operations were 
carried out in the Mater Misericordiae Hospital. Of these 72 patients 
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had a diagnosis of carcinoma of the thyroid (3.6 %). The female : male ratio 
was 3.2 : I, the ratio being greater for the papillary and anaplastic type 
of tumour. The age incidence showed two peaks - in the 40---50 age g roup 
a nd in the 70- 80 age gro up. Although 85 % of the patients presented wit h 
a mass in the thyroid gland 65 % had o ther symptoms; 27 % complained 
of hoarseness and 20 % of pain ; 33% had symptoms of dyspnoea and 
dysphagia; and 5 % had symptoms of distant spread at the time of 
ini tia l diagnosis. 

Fo llicular carcinoma was the commonest tumour in this series more so 
than is usually repo rted in the li terature. Fo llicular carcinoma was the 
diagno is in 38.3 % of the patients studied, anaplastic in 36.7 %, papillary 
in 21.7% a nd medullary carcinoma accounted fo r 3.7 %. 

A follow-up rate of 95 % was achieved; 52 % of the patients were alive 
and well ; 48 % are dead. Only o ne patient with anaplastic carcinoma 
survived longer than one year. There wa~ a high late recurrence rate in 
those with follicular carcinoma, in spite of adequate early management. 

Anthony A. Killeen 

Department of Biochemistry, University College, Galway. 

Director: Professor P. F. Fottrell. 

Human Intestinal Lactases. 

The purpo e of this project is to develop methods for comparing 
human intestinal lactases in homogenate of per oral intesti nal biop ies 
from control subjects a nd patients with coeliac disease. 1 n previous 
studies kinetic parameters were used and the objective of the presen t 
investigation was to develop an electrophoretic technique for separating 
and staining lactases in milligram quantit ies of human small intesti ne. 
The two major problems were (a) the relatively small amount of tissue 
available a nd (b) the loss in lactase activity after its solubil isation from 
membranes by detergents. 

A procedure was finally developed using polyacrylamide gels that 
allowed the detection of lactase activity in situ after electrophoresis. Two 
zones of lactase activity were detected in ho mogenates of human small 
intestine. This technique will prove useful fo r co mparing Jactases in control 
and coeliac biopsies. 

Noel McCaffrcy 

Department of Medicine, Mater Hospital, Dublin. 

Director: Dr. M. P. Ryan. 

Alterations in Lymphocyte Magnesium and Potassium during Management 
of Cardiac Dysfunction. 

The object of the study was to see if the long-term administra tion of' 
amiloride to patients in congestive heart fai lu re, who were a lso receiving 
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the diuretic frusemide, resulted in sparing of potassium or magnesium. 
Acute short-term studies, done in the Department of Medicine a t the 
Mater Hospital, had indicated positive results, and this study was a 
continuation on a longer-term basis. The patients studied had been at 
least six months under treatment with frusemide. 

Surprisingly, the study failed to show conservation of either potassium 
or magnesium in these chron ically ill subjects. Tt may be that the action 
of amiloride is not sustained : or it may be that potassium supplementation, 
which was undoubtedly a factor in those treated with the diuretic a lone, 
was so much more than adequate as to obliterate the amiloride effect. 
As stated, these studies arc going on and a re part of a larger study which 
includes the assay of myocardial cell potassium and magnesium. T he 
results may throw further light on these findings, and will also serve to 
answer the important question whether lymphocyte magnesium and 
potassium concentrations truly reflect myocardial cell concentrations of 
these cations within the range of variation imposed by the cl inica l 
situa tions of the patients concerned. 

Niall McGreevey 

Department of Pharmacology, University College, Galway. 

Director: Dr. J. M. O'Donnell. 

Role of Adrenocortical Steroids in Stress caused by Deprivation of Rapid
Eye-Movement Sleep. 

Rats were selectively deprived of rapid-eye-movement (R EM) sleep 
but not of slow-wave sleep by isolation on pedestals of critical diameter. 
Control of REM-sleep deprivation was achieved by isolation of animals 
on pedestals of greater diameter, under similar conditions of handling. 
Absolute controls were housed under standard conditions. Followi ng 
72 hours of treatment all animals were killed by stunni ng and decapitation, 
and serum corticosterone and adrenal ascorbic acid concentrations 
determined. 

Rats which had been deprived of RE M-sleep had a mean serum 
concentration of 69.4± 7.7 (S.E. of mean) micrograms corticosterone per 
l 00 ml. and mean adrenal content of ascorbic acid was 1. 12±0.07 
micrograms per mg wet weight. Pedestal control animals had mean seru m 
corticosterone 49.4±8.8 and absolute controls had a mean of 43.8± 7.9, 
respectively. The adrenal content of ascorbic acid was 1.22±0.07 in 
pedesta l controls and 1.31 ±0.05 in absolute controls. While the differences 
in serum corticosterone in REM-deprived animals as compared to either 
control did not attain statistical significance, the mean values obtained 
suggest that R EM-deprivation constitutes a specific stress when brought 
about by the pedestal technique. 
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Brian McLaughlin 

Department of Commu nity Health , Trinity College, Du blin. 

Director: Professor J. Keva ny. 

Salt Taste Threshold as a11 Indicator of Na Intake a11d Hypertensio11 
Susceptibility. 

The project to dete rmine the relationship between salt taste threshold, 
dietary salt intake and blood pressure was ca rried out in collaboration 
with the Irish Heart Foundation blood pressure clinics in the Dublin area. 

lt was concluded from the study, which was extended to include a 
student sample, that: 

(i) there is a shift in salt taste threshold with age, which may be a 
cause o r e fTect of higher salt intake in older age groups; 

(ii) there is no simple correlation between salt taste threshold and 
dietary salt intake as estimated by food intake recall. Accurate 
determination of dietary salt intake is no toriously difficult, 
particu larly in I re land where no food composition tables exist to 
calculate sodium content ; 

(iii) there is no simple correlation between salt taste threshold and 
blood pressure in older subjects. Tt was not possible to de termine 
BP values in the student sample. The testing of the rela tionship 
between taste threshold and BP in younger subjects with less 
sensory loss and behavioural complications may be a productive 
area for future resea rch. 

This student proje::t permitted us to explore in a preliminary way the 
questions posed in respect of salt intake, taste thresholds and blood 
pressure. Experience gai ned in this work will be helpful in pursuing 
further this line of research . 

Sbane Moan 

Medical School, Trinity College, Dublin. 

Director: Professor J. Scolt. 

Taurineuria in the Diagnosis of Pemicious Anaemia. 

Megaloblastic anaemia can occur from any one of three difTerent 
causes: 
(a) The use or anti DNA drugs 
(b) Folate deficiency 
(c) Vitamin B12 deficiency 

From the diagnostic viewpoint, the determination of which pa rticular 
cause is involved is obviously easy in the first instance. The real diagnostic 
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problem relates to distinguishing between the megaloblastic anaemia of 
folate deficiency and that of Vitamin B 12 deficiency. Both present with a 
macrocytic anaemia of prepared identical character showing a raised 
MCY in the appearance of megoblasts. While some biochemical tests 
have been developed to differentially diagnose these two anaemias, they 
have in the main proved to be unsatisfactory. Thus the use of the Figlu 
test has been discontinued to diagnose folate deficiency as has the 
appearance of methylmalonico acid in the urine as a diagnostic test for 
Vitamin B 1 ~ deficiency. Studies carried out in this laboratory indicated 
that in Vitamin 8 12 deficiency, unlike in folic acid deficiency, a wasting 
effect of amino acid methionine took place. T his degradation of the 
colony led to the appearance in the urine of su lphur containing degradation 
products, one in particular being the unusual am ino acid Taurine. Thus 
in the literature, in several studies, mention of Tau rinuria in most patients 
in some studies to almost all patients in other studies prompted us to 
consider whether Taurinuria might repre ent a differential diagnosis 
method. 

T he first objective is to determine whethe r a rapid separation technique 
could be developed for eparati ng Taurine from the other amino acids 
in urine. This technique would have to have the characteristics that it 
could handle large numbers of samples of widely different concemrations 
of Taurine. 

It was decided that the best possible option in this regard lay in the use 
of small ion-exchange compounds. T o this end, using a previously pub
lished report as a guidel ine, cation and anion exchange columns were 
set up. T he experimental objectives were as follows: 

(i) To establish conditions under whjch !>tandards of Taurine of the 
expected concentrations in urine could be separated a nd quantified 
in these columns. 

(ii) To add such standards to urine and carry out simi lar quantitation, 
showing that the expected rise above background was obtained 
in each instance. 

During the course of the study, conditions have been fou nd where the 
Taurine in the standards can be recovered quantitatively after pas age 
through the two column procedures. The second phase of the project 
has just commenced mainly to repeat the above procedure in the presence 
of human urine. Work along t hese lines is continuing. 

J oseph A. Murray 

Deparlment of Experimental Medicine, Universily College, G alway. 

Director: Dr. F. R. Comerford. 

Synovial Fluid Morphology folloll'ing the lntraarticu/ar injection of Lipid. 

As part of the evaluation of the reactivily of synovial joints, the changes 
occurring in synovial nuid after the intraarticular injection of liquid 
paraffin were studied. The knees of Sprague-D awley rats were injected 
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under aseptic conditions. The synovial fluid was examined at intervals of 
from one hour to fourteen days after injection. 

By light microscopy, the three major cells types were granulocytes, 
macrophages and d istended vacuolated cells. Granulocytes constituted 
up to 25% of the early effusions, but only 10% later. Monocytes without 
vacuoles ranged from 10% to 30 % and vacuolated monocytes averaged 
30%. From twelve hours on, about 50 % of the cells were so distended 
with vacuoles that their origin was uncertain. 

By electron rnicroscopy, a variety of extra cellular structures, including 
sim ple and complex round bodies, fibrin and cell ular debris were observed. 
Cells had variable numbers of cytoplasmic vacuoles and some had 
prominent filopoldia. 

This report documents the response of synovial tissue to an inert 
exogenous agent. Jn contrast to most other effusions, clinical and experi
mental, there is a paucity of granulocytes. The extracellular structures 
are considered to represent the result of the interaction between the 
injected lipid and the synovial fluid. 

Ellen Nolan 

Department of Surgery, Mater Hospital, Dublin. 

Director: Mr. T . Corrigan. 

Detection of Metastases in Breast Cancer. 

The prognosis in patients with breast cancer depends on whether the 
tumour is confined to the breast or has disseminated at the time of initial 
treatment. In this study the presence of metastatic disease was investigated 
at the initial presentation by means of isotopic bone scanning and by 
subsequent long term follow up at return out-patient examination. 

Of I 00 patients studied 94 had bone scans; only two scans showed 
any evidence of metastases; a further 3 scans were equivocal. Twenty 
patients subsequently developed metastases. Of these 9 were detected at 
follow-up visits while 11 developed metastases between check-ups and 
were referred back to the hospital by their family doctor. 

Bone scan was not found to be an accurate method of predicting patients 
who would develop bony metastases. Less than 50% of patients who 
subsequently developed metastases were diagno ·ed at follow-up visits. 

Damian O'Connell 

Department of Physiology, University College, Cork. 

Director: Professor W. 1. Hall. 

Pre and Postjunctional Effects of PG1 E2 on Guinea-Pig flea/ Muscle. 

There is a confl ict of opinion whether the effects of prostaglandins on 
the twitch responses of the guinea-pig ileum to transmural stimulation, 
a re pre or postjunctional. An examination of the literature has revealed 
a fundamental difference between the pre- and postjunctional protagonists. 
Those who favour a prejunctional role for prostaglandins have used a 
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Tyrode's solution gassed with 100% 0 2 while the others have used 95 % 
0 2 and 5 ° 0 C02 as the gas phase. This has led to substantial differences 
in the working pH . 

Tn the present study when Tyrode's solution was gassed with 100% 0 2 
(pH 8.5) acetylsalicylic acid (1.2 6.0 x 10- M) depressed the twitch 
responses to transmural electrical stimuli. In contrast when the gas phase 
was changed to 95 % 0 and 5 % CO (p H 7.3) the same dose range of 
acetylsalicylic acid (1.2 - 6.0 x 10- M) has no significant effect on twitch 
height. I f the dose of ASA was increased (3.2 x I o- M ) a well defined 
depression of twitch height occurred. These results may be attributed to 
either the greater degree of ionization of ASA in the more alkaline 
conditions or to a higher background level of endogenous prostaglandins 
or to both factors. 

I t was also demonstrated that the low levels of ASA above do not 
depress the direct response of the ileum to histamine. Hence we conclude 
that in the more alkaline conditions endogenous prostaglandins play a 
significant prejunctional role in the twitch response. 

Bernie Scully 

Department of Surgery, Mater H ospital, Dublin. 

Directors: Mr. J. P. Duigan and Dr. T. P. Corrigan. 

Respiratory Complications of Burns. 

Forty-four patients admitted to the Mater H ospital with burns were 
studied to evaluate -
I. The bacteriological flora of a homogenous group of patients adm itted 

to a general hospital. 
2. The effe::ts of the burns on respiratory function. 

3. The social and psychological effect of a major disaster on those involved. 

Methods 
Swabs for bacteriology were taken on alternate days from the burn 

surfaces. In patients with respiratory symptoms arterial blood gases and 
respiratory function tests were carried out. The group of patients were 
interviewed io their homes 6 months after the fire and a psychological 
assessment was made. 

Results 
Of 22 patients with positive burn cultures 19 g rew Staph. pyogenes 

3 grew Gram-negative bacilli and 3 patients grew Pseudamonas. Forty-on~ 
patients had respiratory symptoms: of these an abnormality in a rterial 
blood gases was noted in 24 patients. Abnormalities in pulmonary function 
tests were noted in 26 patients; when these tests were repeated one month 
later, 12 patients still had abnormalities of one or more parameters. Eight 
of the 44 patients had early psychological problems in hospital. At 
subsequent assessment 6 months later, it was fo und that 36 had depressive 
symptoms and 3 had more severe problems. 
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Owen P. Smith 

Department of Biochemistry, Trinity College, Dublin. 

Directors: Professor K . F. Tipton and Dr. S. McCann. 

Further Studies on the Purification and Characterisation of a Mutant 
Pyrm•ate Kinase from Human Erythrocytes. 

The properties of a mutant pyruvate kinase from an individual surTering 
from non-spherocytic haemolytic anaemia due to deficiency of this 
enzyme were compared with those of the enzyme from normal, heal thy 
controls. Although the mutant enzyme had similar kinetic properties to 
that from controls with respect to its Km value for ATP, its nucleotide 
specificity, its optimum p H and its sensitivity to inhibition by fructose 
1, 6-bisphosphate, significant differences were observed in other para
meters. T he electrophoretic mobility, thermal stability, sensitivity to 
inhibition by ATP and Km value for phosphoenolpyruvate of the mutant 
enzyme were all found to differ markedly from those of the normal 
enzyme. Comparison of the properties of the mutant enzyme wit h those 
published for other variants worldwide showed that it did not resemble 
any that had been previously described. 

(;erald S\vceney 

Department of Medicine, University College, Dublin. 

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

Splenetic Reimplantation - a model in rats. 

The increasing awareness of an increased incidence of early and late 
deaths from sepsis after splenectomy has led to a more conservative 
approach towards splenectomy in surgical practice. J n those cases where 
the spleen must still be removed the problem still remains. In an effort 
to deal with these cases a reimplantation model in rats was devised. 

100 white Spraguc-Dawley rats were randomised into five groups of 
20 each, and submitted to the following procedures : 

Group A - Sham laparotomy. 

Group B - Splenectomy. 
Group C Splenectomy + omental implant. 
Group D - Splenectomy + retroperitoneal implant. 
Group E - Splenectomy + anterior abdominal wa ll implant. 

A standard operative procedure was used ; for the implants a sliver 
representing approximately one-tenth of the spleen was reimplanted as 
indicated above. Post-operatively the rats were immediately rct11rned to 
a normal rat diet. 

At six months post-operatively a standard dose of Streptococcus 
Pneumoniae Type II will be administered to each rat in a su b-lethal dose 
to test the hypothesis that the reimplanted spleen provides immu nological 
protection against encapsulated bacteria. 
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APPENDIX I 

FINANCES 

The research funds made available to the Council during 1981 were 
as follows: 

THE ML'IISTER FOR H EALTH 
For General Research .. .. 

l RISII TOBACCO M ANUFACTURERS' ADVISORY 
COMMITTEE 

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

THE WELLCOME TRUST 
Medical Student Scholarship Scheme 1980/81 

GRA TS FROM VARIOUS SOURCES 
For Chemotherapy Research in the MRC 
Laboratories under the direction of Dr. M. L. 
Conalty: 
Irish Cancer Society 
National Board for Science and Technology 
Messrs. May & Baker Ltd. 

A NONYMOUS B EQUESTS 

MISCELLANEOUS 

129 

£ 

7,562 
943 
516 

£ 
717,000 

6,334 

553 

9,021 

250 

5,184 

£738,342 



The manner in which Council fu nds were uti lised during the year was 
as fo llows : 

FROM THE MINISTER'S A NNUAL GRANT 
Fellowships 
Student Scholarships .... 
Summer Student Research Grants 
Science Degree Scholarship!> 
Grants in Aid - Assistance 
Grants in Aid - Expenses 
MRC Laboratories 
Research Units .... 

FROM SPECIAL GRANTS 

64,879 
99,813 

7,880 
1,147 

64,330 
112,229 
304,000 
193,268 

Cancer Research under Dr. Boggust 5,696 
Chemotherapy Research under Dr. Conalty 9,021 
Medical Student Scholarship Scheme l 980/81 553 

ADMINISTRATION (6°~ of total) 

130 

847,546 

15,270 

54,763 

£9 17,579 
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