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FOREWORD 

By January, 1986 one year had passed since the meeting between the 
Minister for Health. Mr. Barry Des:mond, and the Council in the Custom 
House. In the year under review matters moved more or less inexorably 
towards a merger of the functions of the Medical Research Council and 
the Medico-Social Research Board. While the Council agreed to the 
basic logic of combining the functions of the two bodies, there were 
considerable difrerences between the Council and the Minister as to how 
best this would be achieved. In particular the Council was very much 
aware of its responsibility to protect the status and optimise the funding 
of medical research. The Council suggested setting up an overseeing body 
to co-ordinate the work of the Council and the Board, thereby guaranteeing 
that the work of the Council would continue as heretofore both opera
tionally ru.1.d financially. As the minutes of the Council testify there was 
much discussion and negotiation with the Department of Health on this 
and other matters in relation to combining the function of the two bodies, 
but by Summer it became quite obvious that little compromise would 
pertain. Specifically, while the Medical Research Council could continue 
to function outside the proposed new structure, we were informed by the 
Department that it was the intention of the WJ.i.nister to cease funding at 
vear's end. In practical terms the task of the Council became one of 
ensuring the future welfare of medical research within the structure of the 
proposed new body. With a view to this the Council 
(1) Insisted on substantial representation on the new Body of the 

Universities and the Colleges of Physicians and Surgeons, these 
being the bodies historically entrusted with the role of fostering 
medical research through their participation in the Medical Research 
Council. Eight of the sixteen members of the new body are to be 
appointed by the Minister on their collective nomination. 

(2) Obtained an understanding - in the form of a letter of intent - that 
of the total monies for Health Research no less a fraction than 
currently allocated to medical research would in future be made 
available for this purpose. 

(3) Emphasised that in general, monies made available for research by 
the new Board should be granted on the basis of quality using the 
peer review system. 

Throughout the negotiations the Council received considerable moral 
support from many individuals and bodies. The outcome was discussed 
with members of the various committees on 26th November and the final 
meeting of the Medical Research Council took place on 15th 
December 1986. 

Despite the difficulties involved in these negotiations much important 
work was done during the year, the most important being the processing 
of grant applications. Thirty-two new project grants were awarded and 
50 renewals. One new research unit - Excessive Menstrual Bleeding- under 
the direction of Dr. B. L. Sheppard and Professor J. Bonnar was approved 
to start on 1st July 1987. This would replace the Lung Fibrosis Unit 
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under the direction of Professor M. X. Fitzgerald, which would terminate 
in June 1987. 

The Council had sight of the Clinical Trials Bill, 1986 and was highly 
critical of many elements. In its initial form the Bill would virtually stop 
most types of medical investigation. The views of the Council were 
communicated to the Minister. Our submission, as well as many others 
from various bodies, had the effect of a second version of the Bill appearing 
in a more acceptable though still not perfect form iater in the year. 

We continued our various working links with research bodies in the 
United States and Europe including the National Institutes of Health, 
the European Science Foundation and the Health Research Committees 
within the EEC. These yield valuable information and funding possibilities 
from time to time and must be continued in the future. 

My final remarks in this introductory part of the report for 1986 must 
be to pay tribute to those past and current members of the Council and 
Committees who participated in and contributed much to the development 
of medical research in [reland. While medical research in Ireland has never 
had the level of funding it deserved either by virtue of merit or by 
comparison with European countries, the difficulties that early Councils 
had to surmount were particularly daunting. By dint of hard work and 
example our predecessors raised the Jevel of awareness about research. 
Specifically, they viewed medical research not as a luxury but as a necessity 
in a civilised country. While some politicians and civil servants may agree 
with this principle there is still a long way to go in assuring proper funding 
for medical research in this country. Notwithstanding, present researchers 
owe a considerable debt of gratitude to the many who served medical 
research so well in the Council and its committees over the years since 
the inception of the Council in 1937. 

The Council approved the Report on 'Animal Experimentation in 
Medicine', prepared by the Biological Procedures Committee and resolved 
that it be published as part of the Council's Annual Report for 1986. 

At its final meeting in December, the Council paid tribute to the 
contribution of the Secretary and his staff over the years and thanked 
them for their hard work and dedication. 

Kevin O'Malley 
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EUROPEA.."N" SCIENCE FOUNDATION 

The annual meeting of the Assembly of the European Science Foundation 
was held in Strasbourg on 18- 19 November 1986. The Medical Research 
Council of Ireland was represented by Professor D. K. O'Donovan. 

The representatives of 18 countries were joined by guest observers from 
other countries and a variety of international bodies. The meeting reviewed 
numerous reports from various subsidiary bodies such as the European 
Medical Research Councils. One of the more interesting developments 
during the year concerned the Ocean Drilling Program which represented 
a triumph of international co-ordination in a project initiated by the 
U.S.A. Ireland is not one of the participating countries. Soviet scientists 
are expected to join in the current year. 

The development of Network activities mentioned in the report of 
1985 advanced as expected. This is now based not only on the European 
Science Foundation but also on the Council of Europe and the Commission 
of the European Communities. Each body promotes various Networks 
(links between centres of research) but the ESF is calied on to report the 
progress in all these groups. 

Sir James Gm.van, as Chairman of the European Medical Research 
Councils, reported on their activities. These mainly concerned four 
Advisory Subgroups which organised relevant workshops and symposia 
and re-emphasised that their work concerned practical medicine rather 
than basic bio-rnedicat research. The subgroup of Technology Assessment 
is directed to improvement in the method of spreading the transfer of 
information about th.e advances in the prevention, diagnosis and treatment 
of disease to the medical profession. The other subgroups deal with 
Toxicology, Human Reproduction and Mental Illness. The latter will 
hold a workshop on the relation of mental illness to physical disease. This 
covers a rather neglected aspect of the current approach to mental illness. 

Future developments were mentioned and include trials of therapeutic 
procedures, rehabilitation of sick people into the com.-nunity and 
environmental hazards. 

The National Institutes of Health (NIH, USA) has arranged to host 
the next meeting of the EMRC in Bethesda in 1987. 

EUROPEAN MEDICAL RESEARCH COUNCILS (EMRC) 

The 26th Meeting of the Standing Committee of the European Medical 
Research Councils was held in London on 5th and 6th June 1986 under 
the Chairmanship of Sir James Gowans, who caused some surprise by 
announcing his intention to retire from the Medical Research Council 
at the end of 1987. Dr. Jose Borrell was the new Secretary of the 
Com.m!ttee. The meeting received the Reports of Sub-Groups in 
Toxicology, Human Reproduction, Mental Illness Research, and the 
Planning Committee on Technology Assessment. Other reports were 
received on In Vitro Fertilisation and Embryo Transfer and research in 
Human Embryos, and on the Protection of Privacy and the Use of 
Personal Data for Research. 
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Future BMRC activities were discussed and included Gene Therapy 
and Environmental Hazards. Suggestions were re~ived from member 
organisations and were also considered. The meeting was informed that 
plans were weil advanced to establish a European Osteoporosis Founda
tion. A Report on NIH activities was presented by Dr. J. B. Wyngaarden, 
who attended as observer. 

A Sub-committee was set up to consider future EM RC activities. 
Sir James Gowans would be Chairman and other members included 
Professors Danielsson, Lasch, Pocchiari and Drs. Lazar and de Schovwer, 
and Secretary, Dr. Borrell. 

A small group was constituted to propose a possible successor to Sir 
James Gowans as Chairman of the Committee upon his retirement. 

SUMMER STUDENT GRANTS 

Fifty seven applications for these grants were received and a total of 35 
were funded. Because of the popularity and obvious value of this scheme, 
it was decided that the allocation to these grants for 1987 should be 
increased by 50%-

The projects covered a wide variety of topics of varying degrees of 
complexity. Methodology used included biochemical, biophysical measure
ments, survey techniques, review of notes and statistical analysis. The 
standard and diligence of the students and presumably of their supervisors 
varied, but in all it is clear that the students received a good exposure to 
research methods. For many medical students this is the first exposure to 
research and from the experience of previous years there is no doubt that 
this initial exposure awakens an interest in research in some that continues 
throughout their career. Expansion of the scheme should lead to an increase 
in the number of medically quaiified doctors interested in medical research 
and so to improvements and refinements in our Health Service in the 
years to come. 

GRAVES LECTURE 

The 26th Graves Lecture, sponsored jointly by the Medical Research 
Council of Ireland and the Royal Academy of Medicine in Ireland, was 
given by Dr. Desmond N. Carney, MB., DCH., MRCPI., MD., PhD. 
His subject was 'Lung Cancer - Hope for the Future' . 

MRCI SCIENCE DEGREE SCHOLARSHIPS 

This scholarship scheme, which enables medical students to study for an 
Honour Science Degree during an intercalated year and is funded jointly 
by the Council and the Irish Universities, attracted 7 applications for the 
year 1986/87. Six scholarships were awarded but t\vo of the successful 
applicants subsequently decided not to avail of the opportunity. The 
following accepted the award ; 

John Attwood, Department of Pharmacology, Trinity College, Dublin. 
Brendan Cassidy, Department of Physiology, Trinity College, Dublin. 
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Mark M. Gallagher, Department of Physiology, University College, 
Cork. 

Pauline F. Smiddy, Department of Anatomy, University College, Cork. 
All three scholarship holders for the year 1985/86 obtained their honours 
degrees. 

NIH INTERNATIONAL RESEARCH FELLOWSHIPS 

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

Dr. Dermot P. A. Kclleher, under Dr. Martin Kagnoff, 
School of Medicine, University of California. 

CANCER COMMITTEE 

Fifteen projects on cancer were supported in 1986. Most of these have 
biochemical and/or clinical components, yet others lean heavily on 
molecular biology, pathology or epidemiology. Cancer research seems to 
be a fertile area for trans-specialty coliaborations. 

Dr. W. A. Boggust continues nis studies on the role of polyamines as 
regulators of tumour growth. 

Dr. D. N. Carney reports on his attempt to establish and characterise 
human tumour cell lines from fresh biopsies and determination of the 
pattern of in vitro sensitivity. \Vhile difficulties have been encountered in 
setting up the system, he has been able to use established cell lines to 
correlate in vivo findings with clinical data. 

The purpose of Dr. Clynes' project is to characterise the growth factors 
produced by human carcinoma cells in culture and initial work has 
concentrated on substances produced by human nasal septum carcinoma. 

Dr. T. Cotter, Maynooth, reports on his studies to develop monoclonal 
antibody-directed cytotoxics in cancer. His studies have yielded two 
antibodies to human leukaemia cell, one of which can distinguish between 
two types of leukaemia and may be of diagnostic value. 

Dr. MichaeJ Duffy continues his work on markers in breast cancer. 
He shows that one form of the enzyme cathepsin B indicates a good 
prognosis in breast cancer. Levels of cathepsin B combined with clinical 
markers may enhance assessment of patients with this condition. 

Studying skin cancer, Dr. Michae! Moriarty has been assessing risk 
factors for cutaneous malignant melanoma in Irish patients. A second 
study involves skin carcinoma of the lower limb, the objective being to 
assess the role of risk factors in addition to ultraviolet light and skin 
sensitivity. ~ 

Dr. D. S. O'Briain reports on his studies on the unusually high incidence 
of extranodal lymphoma in Ireland and concludes that not only is coeliac 
disease-associated malignant histeocyiosis more common but so are other 
histological varieties of lymphoma in the gastrointestinal tract. 
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Professor D. Powell has studied reproductive fertility in young male 
patients who have received chemotherapy for cancer and finds that 82% 
had impaired spermatogenesis and that t~e long term re--...overy of fertility 
is uncertain. 

Dr. Skrabanek continues his studies on the biosynthesis of substance P 
(SP) in human skin tissues with emphasis on various fractions of SP 
detectable in serum in carcinoid patients. 

Surface glycoproteins of malignant cells contain extra sialic acid residues 
and Dr. H. Smyth found that the proteins involved are contained in 
vesicles released from cells during incubation. Characterisation of these 
proteins is underway. 

Some structural analogues of 5-fiuorouridine have less toxicity than the 
prototype. Dr. S. Thompson by isolating different genes from salmonella 
has been able to characterise various analogues by their susceptibility to 
phosphorylase enzymes of the nucleic acid pathway. Knowledge of 
enzymatic sensitivity may be a good predictor of toxic potential. In her 
second study Dr. Thompson continues her studies of a new DNA hots pot 
for the detection of cancer inducing agents which is more sensitive than 
the AMES tested hotspot in TA97. 

Dr. Tuffery reports on his studies of quantitative histological and 
proJiferative changes in early malignant and pre clinical lesions of the 
oesophagus with the long-term goal of improving diagnosis. In his second 
study Dr. Tuffery reports on rapid mitotic responses in the submandibular 
gland and in the Leydig cells. 

CARDIOVASCULAR DISEASES COM\1ITTEE 
Out of the projects highly recommended by the Cardiovascular Diseases 
Committee, six were funded by the Council in 1986. Mr. Patrick J. Cullen 
of the Department of Vascular Surgery at St. lames's Hospital, Dublin 
looked into the possibility that measurement of subfascial calf pressure 
at rest and during exercise was indicative of differences between those 
patients with primary varicose veins and those with deep venous valvular 
incompetence, and found that the pressure differences were not significant. 
This work was done under the directorship of Professor D. G. Shanik. 
Dr. J. R. Docherty and \1s. Lisa Hyland extended their studies of age
related changes in sympathetic neurotransmission. They investigated the 
effects of aipha-2-adrenoceptors on contraction of the human saphenous 
vein and found L"'lat responsiveness decJjned with age. They also found 
that agonists for 5-hydroxytryptamine receptors produced contractions 
of the vein which involved two 5-HD rcccptor subtypes. They considered 
that the results may at least partly explain the increased incidence of 
postural hypotension in the elderly. This work was carried out in the 
Department of Clinical Pharmacology of the RCSI. Drs . .Michael J. Gibney 
and ~1ichael Walsh, at the Sir Patrick Dun Research Laboratory, Trinity 
College Medical School, also continued their studies of platelets in patients 
with angiographically proven coronary heart disease. They set out to 
determine whether the known hypersensitivity of platelets to collagen in 
cases of familial hypercholesterolaemia was also to be found in normo
cholesteroJaemic subjects with coronary artery disease. Their results did 
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not suggest that it was. Professor Ronan G. O'Regan also continued 
studies of the carotid body, at his department of Physioiogy at University 
College, Dublin, and found an explanation for the gross reduction in this 
organ's chemosensitivity which occurs during perfusion with cell-free 
solutions. His results indicate that mitrochondrial damage occurs and is 
the likely cause of the deterioration. This was in contrast to perfusion 
with whole blood. From the Department of Cardiology of St. Laurence's 
Hospital, Dr. Magnus Ohman reported on his studies on adrenoceptors 
after acute myocardial infarction. ln dogs, acute myocardial infarction 
did not cause changes in u- or P-adrenoceptor density. He was proposing 
to continue his observations in human subjects after myocardial infarction. 
Professor James J. A. Heffron and N. O'Connor studied the role of 
sodium in the aetiology of essential hypertension. Reporting from the 
Department of Biochemistry of University College, Cork, they consider 
that the increase in intracellular sodium concentration, widely recognised 
to occur in essential hypertension, may act on the sodium-stimulated 
calcium efflux antiporter in smooth muscle mitochondria. They posit that 
the calcium which is stored in the mitochondria may be released, thus 
initiating contraction of smooth muscle cells. 

GASTROENTEROLOGY COMMITTEE 
During the past year, seven Reports have been received from grant 
holders. The Reports demonstrate the strong gastroenterology basic 
research activity that continues to flourish in this country. 

Dr. AfdhaJ and Dr. O'Donoghue continue their work on mucins in 
gastrointestinal premalignant and malignant disease. Their results have 
continued to be published in journals such as Gastroenterology and 
Clinical Science. 

Dr. Corrigan and Ms. Ring in the School of Pharmacy continue their 
work on potentia! cho!elithoiytic agents. In view of the large numbers of 
patients with gallstones, this work is of obvious importance and interest. 
Their studies wiil, in the future, it is hoped result in drugs which are 
effective in dissolving gallstones by reducing the frequency of gall bladder 
operations. 

Mr. Crotty and Dr. Gebruers in Professor Hall's department, continue 
their investigations into the gut signals which control free-water clearance 
by the kidneys. They have investigated two bowel cleansing solutions and 
have found interesting differences which remain to be explained. 

Dr. Rosaleen Devery continues her very original research into the 
control of bile acid and cholesterol secretion using cultured hepatocytes 
and has moved on to determine the levels of activity of rate limiting 
enzyme of cholesterol metabolism in monocytes (the atherosclerotic foam 
cell precursors) and lymphocytes of patients wit.l! varying degrees of 
diabetic controL D r. Devery suggests that estimation of total activity of 
HMGCoA reductase in blood mononuclear leucocytes may be a useful 
intracellular marker for the prediction of atherosclerotic complications 
associated with diabetes mellitus. 

Professor Feely in collaboration with Therese O'Reilly has investigated 
the pharmacological control of liver blood flow a.tld portal pressure in 
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patients with chronic liver disease. They have now established a satisfactory 
and reproducible tec.hnique for assessing the techniques of drug therapy 
on portal venous pressure and liver blood flow. It is hoped that t..IJ.ese new 
techniques may be used to determine optimal therapy for the phar
macological management of portal hypertension. 

Professor Ciaran McCarL~y and Hannah O'Sullivan in Galway have 
carried on furL~er work on the isolation of K + - H + APTase from both 
human and hog gastric mucosa and have looked on the possible Histamine 
H2 receptor binding potential. Further work is in progress to study the 
effect of the H2 antagonists on the enzyme. 

Mr. Prem Puri and Dr. Niall Mc.Mullen are attempting to develop an 
enzyme-liiL.lced immunosorbent assay for the measurement of gut regulatory 
peptide, involved in intestinal motility and gastric emptying. 

HAEMATOLOGY COMMITTEE 

Patients who have had their spleens removed have a higher than usual 
risk of infection. Dr. Feile and his colleagues are investigating the possi
bility that the reimplantation of some of the splenic tissue might help 
prevent this risk. Dr. McCann in TCD continues his studies into problems 
of rejection of bone marrow grafts in some transplanted patients. Drs. 
Feighery and Wbelan are comparing normal and lcukaemic cells to 
determine if antigenic differences exist between them. 

IMMl.JNOLOGY AND PATHOLOGY COMMITTEE 

Because of the large number of projects submitted to the combined 
Microbiology, lmmunology and Pathology Committee this Committee 
has been divided this year with this report reiating to the Immunology 
and Pathology section. This division resulted in the outcome of 10 projects 
being reported to this Committee. 

Two projects related to the epidermolytic toxin of staphylococcus aureus 
which is responsible for the 'Sca!ded Skin Syndrome'. Dr. Bailey and Mr. 
Smith studied the toxins effect with the electron microscope while 
Dr. Foster and Mr. O'Toole (also from TCD) employed the techniques 
of DNA cloning and DNA sequence analysis. How spermatozoa acquire 
the ability to fertilise ova is under study by Dr. Carron and M.s. Hearty 
(TCD). Basic studies on the molecular analysis of t..he human genome 
continue in the Department of Genetics TCD, directed by Dr. Humphries. 
Dr. Headon and M.r. Hughes in UCG study fat metabolism using tech
niques of m.ole.cular cloning of fatty acid binding protein in the human 
liver. Two studies look at aspects of inflammatory bowel disease. Dr. 
Keeling and W. M.axwell (TCD) look at essential fatty acid composition, 
eicosanoid production and immunocyte function and Drs. McCall and 
O'Morain (TCD) look at neutorphil function and the effect of eicoapen
tanenoic acid treatment. Monoclonal antibodies were used by Dr. Smyth 
and H. Matthews (TCD) to investigate the structure of bacterial fimbria. 
Drs. West and Cafferky (St. James's Hospital) studied methods of 
localisation of yersinia in paraffin blocks. Ms. l.ong (TCD) worked on 
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antibiotics affecting glycerol phosphate transport in Trypanosona Brucei. 
The reports indicate the wide variety of projects in progress and the 

range of techniques employed. 
During the year 7 projects were submitted for review. Five were 

recommended and of these 3 were funded. There is no doubt that the degree 
of underfunding results in much valuable work remaining undone. 

MENTAL HEALTH AND NEUROLOGY COMMITTEE 

Sixteen projects were supported by the Council during 1986. 
R. Anwyl continued to investigate the neurophysiological aspects of 

post-tetanic potentiation and long-term potentiation, thought to be the 
basis for short-term and long-term memory. Calcium influx was the 
critical stage in the initiation of both short &.'ld long-term potentiation. 
Various drugs were also studied for tb.eir effect on potentiation. 

E. Arbut..l-tnott investigated aspects of human and murine muscular 
dystrophy, using systematic serial sectioning of both normal and dystrophic 
mouse muscle spindles to analyse structure and innervation. 

D. Bristol carried out experimental studies relating to spinal nerve root 
trauma. Traction experiments showed different sites for breaking of the 
cervical and lumbar roots. He also explored the axon distribution for the 
motor outflow to the biceps brachii. 

J. Butler studied the effect of antidepressants on platelet and synapto
somal serotonin uptake in olfactory bulbectomized (O.B.) rats, since 
these animals are routinely used as models in research for new anti
depressants. Measures in these peripheral biochemical markers for 
depression confirmed the usefulness of the OB rat as a model of depression. 

D. Coakley and J. Malone have been investigating ocular microtremor 
(OMT) as a measure of brain-stem function. Development of the hardware 
has continued and OMT records from 18 patients with multiple sclerosis 
have been collected along with records for 8 other patients with various 
neurological diseases. Funding has been allocated by the National 
Development Corporation. 

P. Hampson and C. Daly have been studying individual differences in 
the acquisition and use of information from tactile materials for application 
in the construction of maps for the blind. It is felt that better tactile users 
probably have better eneoding of memory. 

F. Hasan has been studying the effect of teratogens on neuronal and 
glial cell acquisition in the developing rat brain. Cell acquisition was 
mainly confined to neurons and this is being further investigated. 

M. Hutchinson and J. Brazil have studied the immunological aspects of 
disease activity in multiple sclerosis. In particular, T lymphocytes were 
identified in a large proportion of lesions but found in significant numbers 
in only a minority. Reduced expression ofT cell antigens has been found 
in peripheral blood lymphocytes in multiple sclerosis. 

G. McBean has been looking at the mechanisms of excitotoxicity and 
possible involvement in Huntington's Disease. They have found that 
coronal slices represent a viable means for studying neurotoxicity. It has 
been found that the striatal cells of the caudate area of the brain show a 
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greater sensitivity to toxins which may be related to a higher content of 
the endogenous excitatory transmitter L-glutamate. 

G. 0 Cuinn and M. Elmore have investigated the specific and non
specific peptide hydrolases at synaptosomal functions of guincapig brain. 
In particular they have been looking at hypothalmic releasing hormones 
as possible neurotransmittcrs or neuromodulators within the C.N.S. 

C. Regan and N. Moran have studied human-rat somatic cell hybrids 
as models for differentiated neuronal function. It is hoped that the pro
cedure can be extended to human neuronal jperikarya. 

J. Rossiter has studied Schwann cell clusters at the CNS-P:NS transition. 
This work may further elucidate the response of the nervous system to 
injury. 

M. Rowan and J. O'Connor iooked at chronic antidepressant drug 
treatment and neuronal responsiveness to transmitters. They discovered 
that therapeutic doses of antidepressants caused profound inhibition in 
some but not other areas of the brain. 

A. Ryder, R. Daly and D. Ryder have been studying computed axial 
tomography in schizophrenic patients. This work is valuable in assessing 
incidence of cerebral atrophy and neuroanatomical anomalies in Irish 
schizophrenic patients and also clinical correlates of such measures. The 
ventricular brain ratio has been found to be larger among patients than 
controls. 

J. Waddington and K. O'Boyle have continued to study orofacial 
dyskinesia and dopaminergic function during iong-term neuroleptic 
treatment in aged animals. The relationship to clinical tardive dyskinesia 
has been discussed. It has been snggested that other mechanisms for the 
development of this disease should be reviewed. 

D. Williams and A. Gorman have been characterising benzodiazepine 
binding sites on brain cells and culture and their possible role in inhibition 
of cell proliferation. 

METABOLISM AND ENDOCRINOLOGY COMMITTEE 

Fifteen projects, which had been recommended by the Committee, were 
supported by the Medical Research Council in 1986. 

Dr. Clayton Love has developed methods for measuring the enzyme 
lecithin cholesterol acyl transferase (LCAT), a key enzyme in the 
metabolism of cholesterol in blood, and is using these to assess the im
portance of the different cholesterol containing fractions and their 
relationship to disease states. 

Dr. Collins is studying the possible effects of diabetes mellitus on 
intestinal cholesterol metabojism, while Dr. Devitt is examining the 
importance of sterol carrier proteins and serum lipoproteins and their 
inter-relationship. 

Dr. Gebruers and Professor Hall, in addressing themseh·es to whether 
drinking suppresses vasopressin secretion, have proved that man, like 
some animals, has an "early warning system" in his mouth and stomach, 
which is capable, on its own, of sustaining an eariy increase in urine 
output. 
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Drs. DonJon, Howard and Carty have continued their examination of 
phenylalanine metabolism, particularly in relation to phenylketonuria and 
diabetes meHitus. 

Dr. Hallinan who, in 1985, identified a new inherited variant of a blood 
protein antithrom bin HI, has further analysed the properties of this 
variant, and has studied it in a larger number of cancer patients. 

Professor Ryan and Dr. Pratt investigated the possibility that amiloride, 
a magnesium-sparing diuretic, might prevent some of the toxic effects of 
a potent anti-cancer drug, cisplatin, but found that it had no pro
tective action. 

Dr. Smyth, in his studies on the female predominance of goitre, has 
found further evidence to support the theory that oestrogens (female 
sex hormones) may have a role in the genesis of some forms of thyroid 
disease. 

Dr. Martin continues work on the regulation of prolactin gene ex
pression in a rat pituitary tumour ceU line by certain hormones -
oestrogens and glucocorticoids, while Dr. McKenna, in elucidating the 
effects of dopamine on potassium-stimulated Aldosterone production, 
suggests that dopamine influences potassium-stimulated biosynthesis by 
independent inhibitory effects. 

Dr. Hooper, in an experimental study of muscle injuries, finds that the 
healing of damaged muscle fibres was improved by ultrasound treatment 
but not by the application of ice immediately after the injury followed 
by ultrasound. 

Professor Kernan has extended his study of amiloride sensitive intra
cellular pH regulation from epithelial tissue to amphibian and mammalian 
muscle fibres. In the ~atter, influx of sodium into the muscle fibres down 
a concentration gradient is used to remove hydrogen ions from sarcoplasm 
on a sodium-hydrogen exchanger pump in the membrane. 

Professor Winder, studying deoxyribonuclease I of mammals, con
tinues to attempt to clone the bovine DNase I gene and to recover the 
recombinant plasmids and to characterise the gene product which 
they form. 

Professor O'Donovan, in his studies of inter-organ relationship in the 
utilisation of glutamine, is determining the rate of extraction or release 
of nitrogenous compounds by the liver and kidney in different cir-
cumstances. · 

MICROBIOLOGY COMMITTEE 

D uring the course of the last funding year a separate committee was set 
up to consider Immunology and Pathology applications previously 
considered by a combined committee with Microbiolog-y. This rationalisa
tion raised the number of projects fundec under this single heading to ten. 
As in previous years the projects ranged from some that were quite basic 
and of fundamental interest, right through to projects with direct clinical 
application. 

Dr. Gannon in UCG is using new technology to examine DNA 
structures in human genetic material. DNA probes are being employed 
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by Dr. Atkins to investigate the pathogenicity of togavirus. A project 
in NIHE, Limerick, under the d:rection of Dr. Pembroke is examining 
the effect of chemical mutagens on cell survival of bacterial plasmids. 
Professor Dunican continues his studies on plasmids in UCG. 

Two studies in train involved investigations into the nature of the 
development of resistance to anti bodies by microorganisms. An unusual 
approach to treating the pathogenic yeast Candida Albicans is under 
investigation by Dr. Walker in NTHE Dublin. 

PREGNANCY AND CONGENITAL DEFORMITIES COMMITTEE 

Four research projects were funded and spanned a wide range of research 
interests. Dr. Kunz-Ramsay of University College, Dublin pursued her 
studies designed to dissect the mechanisms crucial in the sequences that 
lead to the development of rhythmical adaptive eye changes which might 
be important eventually in understanding human eye disease. In fish, 
which is a classic optical model, rhythms of both photoreceptor disc 
shedding and retinomotor movement (RMM) in response to light have 
been shown to parallel in some general fashion the diurnal changes in 
cyclic AMP in trout retina. Also, a sudden rise in cyclic AMP at dusk 
induces dark adaptive RMM. Additionally the role of eye-specific C4 
isoenzymes of LDH has been extensively investigated but technical 
difficulties in raising and applying antibodies remain to be tackled in the 
subsequent year of research. Dr. Susan McManus of Temple Street 
Hospital set up a computerised programme to assist in evaluating genetic 
risks in reciprocal translocation carriers (R TC) with the cooperation of 
several centres in the collection of the data. The project is ongoing and is 
based on an analysis of both chromosome data and family history 
records - the object being to attempt to predict correctly the gamete that 
contributes to the development of physical handicap. Dr. Brian Sheppard 
of Trinity College, Dublin studied the contribution of mast cells and their 
products in uterine tissue obtained at D & C in order to assess their 
contribution to abnormal menstrual bleeding. Mast cells were in highest 
concentrations in the uterine myometrium and numbers varied little with 
the phase of the menstrual cycle. Patients with normal or excessive uterine 
bleeding showed no difference in distribution of cell :numbers. Similarly 
there were also higher histamine levels in myometrium than in other 
anatomical sites sampied. In contrast, the endometrium and the endo
myometrial border showed less mast cells and lower concentrations of 
histamine. However, there did appear to be some phasic menstrual 
variation with mast cells being highest at ovulation in the endometrium. 
Additional interesting observations included the finding of a preferential 
distribution of mast cells in different areas of the uterine wall - thus, mast 
cells were predominantly perivascular in the myometrium whereas in the 
endometrium they were distributed at random. The important conclusion 
from this study was that mast cells and histamine may be involved in 
uterine adaptation during ovulation. Dr. Tomkins of University College, 
Galway continued studies on sperm chromosome analysis (SCA). The 
work proceeded along a number of fronts. Firstly, defined culture media 
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·were developed and have provided more reliable growth conditions for 
sperm compared to previously available media. The new medium sustains 
better sperm motility and survival and this will be of great benefit i'n 
subsequent studies. However, the application of SCA on clinical material 
(which is difficult to obtain) remains a problem and it is hard to distinguish, 
for example, recovery potential of teratomas and seminomas on the basis 
of sperm function data. Finally there was encouraging preliminary data 
on the usefulness of image analysis in the quantitation of SCA. Also on 
the methodological front, it was found on scrutiny of decondensers of 
human sperm heparin and dextran are potent but PVP and PEG polymers 
are less so. 

RESPIRATORY DISEASES COMMITTEE 

One new grant was awarded and two grants in progress continued to 
function. The new grant was in respect of studies by Dr. Waiter M cNicholas 
at the Sleep Laboratory in St. Vincent's Hospital, Dublin who investigated 
respiratory control mechanisms along three fronts using sophisticated 
techniques of inductance plethysmography, polysomnography and 
oximetry. The chief findings were that ( l) topical oropharyngeal anaesthesia 
but not topical saline placebo resulted in more episodes of upper airway 
obstruction during sleep. This suggested that defective upper airway 
nerve reflexes may be important in obstructive sleep apnoea (2) attempts 
at voluntary regulation of a preset tidal volume (TV) by human subjects 
indicated that a systematic 'matching error' maintained a relative constant 
ratio to the targeted TV - thus complying with Weber's Law of Perceptual 
Psychophysics (3) unselected patients with CopD have less episodes of 
hypo-ventilation and oxygen desaturation at night than more highly 
selected studies reported in the literature. Several publications emanated 
from this work. Dr. Miram Kennedy of University College, Dublin continued 
experiments based on insufflation of gases into the peritoneal cavity in 
order t9 study oxygen and carbon dioxide venous loading by this route. 
The chief findings were that insufflation of C02 caused hyper-ventilation 
which was not abolished by interruption of sinus/aortic nerves, sym
pathectomy or spinal cord transection. This exonerated peripheral 
chemo-receptors and the sympathetic system. In contrast surgical or 
pharmacological vagotomy enhanced the rate of onset and intensity of 
the hyper-ventilatory response thus indicating a significant inhibitory 
influence of the vagus. This represents a new and potentially important 
observation and will be pursued further. Her future work will also con
centrate on oxygen loading to establish the reflexes involved in regulating 
responses to intra-peritoneal oxygen loading. Professor John Prichard of 
Trinity College, Dublin continued studies lookjng at airways re.1.ctivity and 
atopic status in unselected normal young individuals. During the year a 
total of 90 volunteers were recruited and data so far have indicated that 
atopy and bronchial reactivity may be separate entities although there is 
some overlap in the two groups. The data do not permit statistical 
evaluation at present but with larger numbers it may be possible to evaluate 
the contribution of childhood respiratory tract infections in the subsequent 
development of airways reactivity. 
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AD HOC COMMITIEE 

Professor J. McCormick, in collaboration with Mr. H. Sinclair, is engaged 
on an evaluation of acute general hospitals in the Republic of Ireland. 

The main objective of this study was to provide a quantitative measure 
of the benefits of general hospitals in-patient care. 

They analysed the statistics for the years 1978 to 1982. Principal 
diagnosis and principal operation was chosen as the reason for admission 
to hospital. 

A schedule of age and sex specific mortality and morbidity probabilities 
were calculated from th.e number of life threatening conditions and 
diminished quality of life conditions within each age group. They have 
stated that using life table analysis it was possible to determine for each 
age and sex the potential net saving in life years or quality adjusted life 
years due to acute in-patient care. They are considering attempting to 
value such savings. 

AFFECTIVE DISORDERS RESEARCH .UNIT 

Director: Professor B. E. Leonard 
One of the main purposes of the Unit is to investigate changes in various 
markers of neurotransmitter function with a view to establishing a series 
of state and trait markers of affective disorder. Such studies are being 
made on different groups of patients treated with antidepressant drugs 
and/or electroconvulsive shock. 

A group of patients suffering from agoraphobia/panic disorder is also 
under investigation. These patients are being treated with tricyclic anti
depressants combined with intensive behavioural therapy in a cross-over 
design. By appropriate clinical monitoring of the response of the patients 
to drug and/or behaviour therapy, it should be possible to determine 
whether response to drug treatment is improved by concurrent behavioural 
therapy. Markers of neurotransmitter function are being assessed on the 
platelets and lymphocytes of these patients to see if a correlation exists 
between changes in adrenergic and serotonergic function and the response 
to t reatment. 

Several studies on environmental and other factors associated with the 
success or failure of patients to respond to electroconvulsive shock therapy 
have also commenced; changes in platelet 5HT uptake and MAO activity 
are being determined to see whether the biochemical changes are associated 
with, or predictive of, clinical improvement. It is hoped to undertake 
similar studies on patients who are apparently refractory to antidepressant/ 
electroconvulsive shock therapy to determine how they differ, both 
clinically and biochemically from patients responding to treatment. 

Experimental studies fall into two broad categories. Behavioural and 
pharmacolcgical studies involve the development of animal models of the 
affective disorders with a view to studying changes in neurotransmitter 
function following appropriate chronic drug treatments. Studies on grov.th 
hormone responses to central neurotransmitter manipulations are also 
being undertaken with a view to evaluating the usefulness of this neuro
endocrine parameter in patients with affective disorders. 
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Detailed studies are also being undertaken on the importance of such 
trace amines as tryptamine as a correlated of antidepressant treatment and 
in assessing the possible connection between platelet MAO activity and 
predisposition to depression. Other clinically oriented studies involve an 
examination of the nature of the imipramine binding site and SHT upta..l<e 
site on the platelet membrane from depressed patients; both of these 
parameters are reported to be abnormal in such patients and therefore 
a search for the nature of the abnormalities may give a better insight into 
the nature of the abnormality in serotonergic transmission which might be 
causally linked to depressive illness. 

DRUGS IN THE ELDERLY RESEARCH UNIT 

Director: Professor K. O'M alley 
The Report for the third year of this Unit's life has decided to form 
four parts. 
1) Epidemiology of Drugs Prescribing 
All drugs dispensed during one week in 20 Dublin pharmacies, together 
with age and sex of the recipients were recorded. The Group feel that the 
prescribing rates overall were not excessive. There was a high level of 
prescribing of Benzodiazepines, mostly for anxiety or insomnia. The 
Group suggest that these drugs are prescribed for excessively long periods, 
particularly in older patients. They also found that Nitrazepam and 
Flurazepam were the most commonly prescribed hypnotics for those over 
65 years. They suggest that these drugs are inappropriate because of the 
excessively long duration of action of these drugs in the elderly. 

2) Ageing and Adverse Effects of Psychopharmaceuticals 
A follow-up investigation on chronic schizophrenic patients with involun
tary movements suggests that these patients constitute a more biologically 
disadvantaged group. I n an out-patient group they again found an age
dependent association between involuntary movements and cognitive 
deterioration. 

3) Age-related Changes in Noradrenergic Mechanisms 
Further studies have given more evidence to suggest that Alpha 2 
Adrenoceptors may be differentially affected by age. They found an age
related reduction in beta-adrenoceptor mediated relaxation in rat aorta. 
They continue their work on the F ibroblast Model and have shown tha 
beta-adrenoceptor responsiveness to isoprenaline in the MRC-S fibroblast 
declines at advanced population doublings. 

4) Evaluation of Drug Treatment in Elderly Hypertensives 
Studies have been completed assessing the efficacy and unwanted effects 
of prototype drugs; Pinacidil, Verapamil and Ketanserin in elderly 
hypertensive patients. A battery of psychometric tests suggests that mental 
function appears to be related to the drug used rather than the lowering 
of blood pressure. 

21 



The final part of the Report deals with the European Working Party on 
High Blood Pressure in the Elderly. A further analysis has shown that 
little or no benefit in cardiovascular mortality and cardiovascular study 
terminating events were to be found in patients over the age of 80. Further, 
cardiovascular mortality rate and the rate of cardiovascular study 
terminating events were almost twice as great in a group with cardio
vascular complications at entry. The reduction in events in the actively 
treated group were very similar, whether or not they had cardiovascular 
complications at entry. 

FEMALE FERTILITY RESEARCH UNIT 

Director: Professor P. F. Fottrell 
The overall objectives of this Unit are: 

(i) development and validation of rapid, non-isotopic, solid phase 
immunoassays for reproductive hormones in serum, saliva and 
urine; 

(ii) investigate the clinical applications of such assays in areas such as 
female infertility, the climacteric and malignancy of reproductive 
tissues. 

In this the first year of the Unit, emphasis has been given to the following : 
(a) continuing with the laboratory validation and investigating the clinical 

applications of a direct (no extraction) enzyme immunoassay for 
progesterone in saliva; 

(b) initiating the development of enzyme immunoassays for the following 
hormones: oestradiol- 17-~. oestrone, testosterone, androstenedione 
and luteinizing hormone. 

Other studies in progress include the clinical application of progesterone 
immunoassay, both in relation to female infertility and establishing normal 
ranges of values. 

Solid phase enzyme immunoassays using microtitre plates are being 
developed for oestradiol-17-p, luteinizing hormone, androstendione and 
testosterone and oestrone. With regard to the latter hormone a joint 
study with Drs. Sean Cunningham and J oseph McKenna of the Endocrine 
Laboratory, St. Vincent's Hospital, has been initiated. 

HOSPITAL INFECTIO"l RESEARCH UNIT 

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

In the past year the Hospital Infection Unit has made good progress in 
tackling clinical and basic science problems described last year. Prospective 
epidemiological screening of Methicillin and Gentamicin Resistant S. 
aureus strains (MGRSA) responsible for hospital infection has been made 
possible by the application of molecular typing and the use of new 
'experimental' phages; these methods have allowed the typing of previously 
non-typable strains. This study has revealed that MGRSA remain endemic 
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in Dublin hospitals and that the organism continues to evolve to achieve 
higher levels of resistance to gentamicin. Worrying as this trend is, a 
more disturbing feature emerged from the Unit's work this year. It has 
been established that a new strain of MGRSA has become dominant in 
one of the Federated Hospitals. This strain has been traced to Iraq. ln 
addition to an already wide range of antibiotic resistance it is also resistant 
to chloramphenicol. The organism rapidly established itself, displacing 
the endemic MGRSA, and is responsible for serious infection. Early 
warning of this worrying development came about because of the work 
of the Hospital Infection Unit. The occurrence of the organism is being 
carefully monitored in other Dublin hospitals. 

The prospective study of bacteraemia caused by S . aureus has revealed 
new and interesting information on the pattern of extracellular virulence 
factors produced by the organisms responsible. This indicates that exo
toxins, especiaHy enterotoxins, may play an important role in systemic 
infections caused by S. aureus. These toxins have previously been associated 
with poisoning but their ability to cause fever and the release.of mediators 
may account for systemic effects. 

Coagulase negative staphylococci are widely recognised as causes of 
peritonitis in CAPD patients. The Unit is tackling this problem on a 
number of fronts. 

- devising of new epidemiological markers 

- investigation of antibiotic resistance determinants 

- identification of candidate virulence factors 

Multi-resistant Gram-negative bacteria are a continuing threat in the 
hospital environment. Strains of Enterobacter carrying the large multi
resistant plasmid previously reported by this Unit have evolved which 
are causing serious problems in immunocompromised patients such as 
1eukaemics. The control of these infections is an urgent priority of the Unit. 

In addition to these pressing practical problems of hospital infection, 
the Unit has made excellent progress on molecular studies of pathogenesis. 
Notable in this year's report is the cloning of the beta-lysin determinant 
of S. aureus and the identification of this gene as an insertion site for 
converting phages. 

Work on S . aureus isolates from TSS and other infections has revealed 
a very high incidence of a poorly characterised product, gamma-lysin. The 
genes encoding gamma-lysin have now been cloned and the components 
of this complex system are being characterised. This is pioneering work 
and represents the opening of an important 'black box' in the field of 
staphylococcal toxins. 

In the past four years the genes for alpha-, beta-, gamma-lysins, protein 
A, coagulase and epidermolytic toxin have been cloned. Application of 
new standard gene inactivation methods opens the way for creating 
strains that are specifically defective in known genes. These strains will 
be evaluated in animal models. 
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LUNG FIBROSlS- SARCOIDOSIS RESEARCH UNIT 

Director : Professor M. X. Fitzgerald 
The Unit can report an extremely productive year with numerous 
presentations at t.lJ.e major international forums including the European 
Conference on Sarcoidosis in Vienna in September 1986, the American 
Thoracic Society in Kansas City, USA - May 1986 and the British 
Thoracic Society in London in December 1986. The major areas of 
intensive research cer:tred around (1) the analysis of soluble components 
of broncho-alveolar lavage fluid in interstitial lung diseases and their 
prognostic correlations; (2) the possible cellular sources for fibrogenic 
enzymes such as collagenase; (3) the predictive value of cellular com
ponents of BALF with particular reference to clinical subsets of 
sarcoidosis; (4) the behaviour and characteristics of pulmonary macro
phages in varying stages of the sarcoid process; (5) the advantages of 
detailed semi-quantitative radiologic analysis of chest X-rays in the 
natural history and treated course of sarcoidosis; (6) the associations 
between sarcoidosis and (a) coeliac disease, (b) pancreatic involvement, 
(c) inflammatory bowel disease, (d) smoking status, (e) calcium metabolism. 

RHEUMATOID ARTHRITIS RESEARCH UNIT 

Director : Dr. B. Bresnihan 
This important and very conunon clinical condition is the subject of a 
joint investigation between a group in UCD under Dr. Bresnihan and 
a group in TCD under Drs. Feighery and Whelan. The objectives of the 
group are to (1) further study the role of rheumatoid factor in rheumatoid 
arthritis and its possibie immunoregulatory function as Mediated by its 
interaction with Fe receptors on lymphocyte surface membranes, and (2) 
determine if associations exist between im.mune aberrations including 
those induced by rheumatoid factors and the immunohistological features, 
disease progression and response to treatment of a series of well charac
terised patients with rheumatoid arthritis. 

Findings to date indicate that the immunoregulatory defect in rheuma
toid arthritis is associated with reduced expression of HLA/Dr antigen 
on monocyte surfaces. In addition, clinical studies demonstrated an 
association between disease severity, response to treatment, the intensity 
of mononuclear cell infiltration of SM and RF production by blood 
mononuclear cells. 

MRCI LABORATORIES 

Co-ordinator: Dr. R. S. McElhinney 
Study of New Analogues of the Anti-Leprosy Agent Clofazimine 
(Dr. loan Byrne) 
Further in vitro study of bioreversible derivatives of B.3640 has indicated 
which compounds are likely to be \vcll absorbed in the animaL 

Work on the development of variants of M. smegmatis 607 resistant 
to the new agents was also continued. So far it is proving extremely 
difficult to obtain any significant degree of resistance, which augurs well 
for their future clinical use. 
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1tfo!ecular Combinations of Anticancer Drugs 
(Dr. R . S. McElhinney, Dr. Joan E. McCormick and Mr. C. M. Lucey) 
Problems associated with the synthesis of new molecular combinations of 
5-ftuorouracil (5-HJ) and chloroethylnitrosoureas (CNU) have been 
satisfactorily overcome. In the various laboratories of the Screening and 
Pharmacology Group of the EORTC, some of these newer drugs have 
been found even more effective against tumours in mice than the original 
combination B.3839. Meanwhiie sufficient B.3839 has been prepared in 
the Netherlands for pre-clinical toxicology studies. 

Dihydropyridine Calcium Modulators 
(Dr. C. N. O'Cal!aghan) 
The search for ne\v, potential calcium modulators has led to the synthesis 
of a new series of dihydropyridines, structurally comparable with the 
commercially available dihydropyridines such as Nifedipine. 

Arsti-Leprosy Agents Related to Clofazimine 
(Dr. J. F. O'Suflivan) 
Resistance to all agents used in the treatment of leprosy has been reported. 
We have, therefore, developed analogues of clofazimine (which inciden
tally, originated in these laboratories) with activity against a clofazimine
resistant organism. Building on the positive results already obtained 
additional compounds are under test to define the structural requirements 
for in vivo activity. 

The organising committee of the IVth European Leprosy Symposium 
provided a grant for the presentation ot the results to date at the meeting 
in Genoa in October 1986. 

Professor L. Levy of Israel is determining the minimum effective dose 
ot the two most active agents. 

A study is underway to separate on a molecular basis the anti-bacterial 
and the immunomodulatory properties ot clofazimine. 

VIROLOGY STUDIES 
Cloning of the Dengue Virus Genome and Analysis of Dengue Viral Proteins 
(Dr. M . A . O'Sullivan, Dr. G. Atkins, Dr. Helen Killen and Atison McGinn) 
The emergence and increase ot Dengue Haemorrhagic Fever/Dengue 
Shock Syndrome since the 1950s has been correlated, by epidemiological 
evidence, with a second infection by Dengue Virus, the second infection 
being of a different serotype to the first. Since Dengue virus grcws in 
human monocytes/macrophages the working hypothesis is that some 
antibodies resulting from the first infection bind to, but do not neutralise 
the second viral serotype and ailo\v infection of macrophages via their Fe 
receptors in addition to infection of those macrophages carrying viral 
receptors. This enhanced infection leads to enhanced release of immuno
logical factors from macrophages and eventually to shock and haemor
rhage. lt is therefore important to understand the molecular differences 
between Dengue serotypes which lead to non-neutralizing antibodies in 
order to understand the disease process and to develop a safe vaccine. 
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GRANT HOLDERS' REPORTS 

CANCER 

William Austin Bog.,oust, MA., MSc., PhD., in collaboration with T. 
Al-Nakib, BSc. (Basrah), MSc., PhD., Anne Marnane, BA. (Mod.) and 
Brian Hunter, BA. (Mod.). 

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

An Amine-Oxidase Mechanism in Effector Cells responsible for the Regu
lation of Tumour Growth Rate. 

Cells of the immune system infiltrate tumours and in some breast cancers 
such infiltration is regarded as a defensive antitumour mechanism and 
favourable for prognosis. There is evidence that effector cells have a 
biphasic effect in experimental tumours and on cell proliferation in vitro 
by both stimulation and suppression of growth and that the mechanism 
incorporates a non-immunologically specific phase involving both cellular 
and diffusible components. Tumour growth regulation has been reported 
with spleen, Jiver, peritoneal cells, T -lymphocytes, mononuclear phago
cytes and macrophages but the biochemical mechanism has not previously 
been identified. 

Our studies have investigated the hypothesis that enzyme oxidation of 
the naturally-occurring growth regulators putrescine, spermidine and 
spermine and their intracellular acetylated derivatives is integral to the 
mechanism of tumour effector cells. We have confirmed that syngeneic 
spleen cells and peritoneal celis inhibit the growth of murine tumours 
only when combined with inoculated malignant cells in suitable pro
portions. Effector cells isolated from murine carcinoma, identified as 
macrophages by glass adherence, presence of Fc-receptor groups and 
specific phagocytosis of coated SRBC both stimulated and suppressed 
tumour growth according to the proportions in which they were re
combined before inoculation. ln vitro, tumour macropha.ges inhibited 
the proliferation of murine syngeneic carcinoma cells; with human 
carcinoma (He-La) cells, stimulation and inhibition were related to the 
proportion of the cells combined in culture. 

We have sho\\-n that the regulatory role of effector cells is changed by 
amine oxidase inhibitors, including pargyline and trans-phenyl-cyclc~ 
propylamine in the absence of added putrescine, acetylputrescine or related 
compounds. Accordingly, growth regulation is dependent on an amine 
oxidase system in cells infiltrating tumours based on the biochemical 
properties of the naturally occurring polyamines and their metabolites 
whose role in the stimulation and suppression of cell proliferation we have 
previously established. Among effector cell types so far examined, diamine 
oxidase and mono-amine oxidase activities with putrescine and acetyl-

26 



putrescine as substrates have been demonstrated in liver cells, spleen cells 
and tumour macrophages. 

PUBLICATION 
BOGGUST, W. A. and AL-NAKIB, T. Promotion and suppression of tumour 

growth and cell proliferation by acetylputrescine and putrescine and 
their oxidation products acetyl-GABA and GABA. IRCS Medical 
Science (1986) 14, 174-175. 

Desmond N. Carney, MB., MD., PbD., FRCPL 

Mater Hospital Oncology Unit, Dublin. 

In Vitro Growth and Drug Testing of Human Tumours. 

The objectives and direction of these studies are twofold: 
I) The establishment and characterisation of human tumour cell lines from 
fresh biopsy specimens and 2) the determination of the patterns of in vitro 
chemosensitivity, and factors which alter it, using well established cell 
lines of human cancers. Attempts to culture human tumour cell lines have 
used standard culture techniques. Thus far 90 specimens have been 
obtained from 95 patients. Of the 65 specimens cytologically negative, no 
tumour cell growth was observed. Among the remaining 25 specimens 
short term culture ( > 12 weeks) of malignant cells were observed in 58%· 
However, growth frequently ceased at that time indicating the need of 
defined growth factors if cell lines are to be established. 

Using previously characterised cell lines of lung cancer, melanoma and 
kidney tumours, the pattern of in vitro chemosensitivity has been assessed 
using a soft agarose clonogenic assay. Results, using VPI6, vincristine, 
adriamycin and methotrexate, demonstrate an excellent correlation 
between in vitro tests and clinical trials. The data confirm that cell lines 
can be used to screen new drugs for activity prior to entry into clinical 
trials. 

Using cell lines we have also evaluated the effect of Dexamethasone 
(Dex) on the anti-tumour activity of chemotherapeutic agents. Dex is 
one of the most widely used anti-emetic regimens given with chemotherapy. 
Prior studies had demonstrated that Dex stimulated the growth of 30% 
of 100 French tumours. Our studies using cell lines and the above com
pounds have shown that Dex does not alter the pattern of cytotoxicity of 
anti-tumour agents and thus is not likely to interfere with their activity 
in vivo. 

Finally we have developed two cell lines highly resistant to the 
alkylating agent melphalan. Our objective is to I) study the pattern of 
pleiotropic drug resistance in these lines, and 2) determine if changes in 
cell biology are observed in conjunction with the development of this 
resistance. Mechanisms win be evaluated which may overcome this 
resistance in vitro and in vivo. 
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Martin Clynes, BSc., PhD. 

School of Biological Sciences, National Institute for Higher Education, 
Dublin. 

Characterisation of Autostimulatory Growth Factors produced by Human 
Carcinoma Cells. 

The purpose of this project is to characterise, at the biochemical and 
functional levels, the growth factors produced by human carcinoma cells 
in culture. Factors which may act in an autocrine mode are of particular 
interest. In the first half of this project, we have concentrated in particular 
on substances produced by the human nasal septum carcinoma line, 
RPMI 2650. In order to produce sufficient conditioned medium for 
biochemical work, initial developmental research was necessary to 
establish conditions for scale-up of growth of these cells. This has now 
been achieved using both suspension culture and roller (monolayer) 
systems. As an added approach to improving productivity, studies are in 
progress to develop methods for cloning RPMI 2650 cells, in the hope of 
finding a high-level producer as a subpopulation. Several clones have 
been obtained, but to date, no high-level producer has been found. We 
have demonstrated that RPMI 2650 conditioned medium is active in the 
transforming growth factor (TGF) assay, which involves conferring the 
property of anchorage-independence on the normally anchorage-dependent 
line N RK, or its subclone NRK-49F. This TGF activity is of high 
molecular weight, since it is concentrated in the retentate over a 5,000-
M.W.-cut off ultrafiltration membrane. Activity in the NRK assay requires 
presence of both a and ~-type TGF, so that RPMI 2650 cells must produce 
both. However, we found that activity is greatly potentiated by addition 
of epidermal growth factor (EGF) indicating that the material produced 
is largely of the P- class. This EGF-potentiated TGF act ivity has been 
further purified by gel filtration and has been shown to be acid-stable. 

The work described here was performed by Margaret Dooley, BSc. and 
Anne Godfrey, BSc. Further biochemical work and screening of clones 
will be undertaken in the coming year. 
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Thomas G. Cotter, BSc., DPhil., in collaboration with Rosemary 
O'Connor, BSc. 

Department of Biology, St. Patrick's College, Maynooth, Co. Kildare. 

Monoclonal Antibody directed Cytotoxic Agents. 

The objective of this project was to produce a monoclonal antibody which 
would be suitable as a drug-targeting agent to direct cytotoxic drugs to 
leukaemia cells. In the course of the project we have produced two 
monoclonal antibodies, termed NC-1 and NC-2, the properties of both 
antibodies are outlined below. NC-1 is an IgG antibody which recognises 
an antigen expressed on normal and leukaemic myeloid cells from the 
promyelocyte to the mature granulocyte stage. The antigen is present on 
myeloblasts in a cryptic form requiring treatment with neuraminidase to 
remove term.inal sialic acid for full expression. It is also present on 
monocyte precursor cells but not on mature monocytes. The antigen is 
absent from a range of normal human tissues tested. NC-1 has been 
screened against a range of leukaemic and normal bone marrow samples 
and these studies indicate that the antibody can be used to distinguish 
between myeloid and lymphoid leukaemias. NC-1 also appears to be 
capable of distinguishing between myeloblasts and monob!asts, since it 
reacts with the former but not the latter cell type. In addition to the 
potential diagnostic usefulness of this antibody, it has many of the 
properties required of a drug targeting agent, in particular its non
reactivity with stem cells. 

The antigen identified by the second monoclonal antibody NC-2 is 
perhaps more interesting, because of its unusual population distribution. 
Like NC-1, NC-2 was raised against HL-60 cells and the characteristics 
and properties of both antibody and antigen have been described in a 
previous report. F ACS analysis of twenty different human cell lines 
showed that HL-60 cells were the only cell line which expressed the 
antigen. Screening peripheral blood cells from a population of 130 normal 
individuals identifie.s 7 individuals who expressed the antigen on all blood 
cells except erythrocytes. A population of 50 leukaemic patients were 
also screened and 20 patients showed reactivity on normal and leukaemic 
cells with NC-2. The antigen is not a HLA antigen because of its cellular 
distribution, molecular weight and enzyme sensitivity pattern. The higher 
frequency of antigen expression within the leukaemic population suggests 
a link between leukaemia and the NC-2 antigen. 
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Micbael J. Duffy, PhD., MRCPatb., in collaboration with Joan Silnon, 
M Se. 

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

A Study of Cathepsin B in Breast Cancer. 

Cathepsin B is a thiol-stimulated protease implicated in cancer invasion 
and metastasis. The aims of this project were to study the biochemical 
properties, distribution and potential clinical significance of a cathepsin 
B-Iike enzyme in human breast tumours. In our previous report the 
biochemical properties of this enzyme were described. Here, we report 
our findings on the distribution of cathepsin B-Iike enzymes in different 
types of breast cancer and show that one form of this enzyme may be a 
new prognostic marker in this disease. 

Cathepsin B-like activity was significantly higher in malignant breast 
tumours compared with benign samples. In primary carcinomas, no sig
nificant correlation was found between the cathepsin B-like activity and 
either tumour stage, number of axillary nodes with metastasis, histology 
type, cellularity or Iymphocyte infiltration. Levels of cathepsin B-like 
activity did, however, correlate inversely with tumour grade (p = 0.035). 
Patients with carcinomas containing high levels of cathepsin B-like 
enzyme tended to survive longer after operation than patients with low 
levels of the enzyme (p = 0.0636). More important, patients with high 
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levels of basal cathepsin B-like activity (i.e., activity measured in the 
absence of exogenous dithiothreitol) had a significantly better survival 
pattern than patients with low levels of this enzyme (p = 0.0027). In 
contrast to these results with cathepsin B-like activity, levels of 2 trypsin
like proteases showed no relationship with patient survival. 

In conclusion our results show that a cathepsin B-like enzyme may be 
a new prognostic marker in breast cancer. Our results do not support the 
hypothesis that cathepsin B-Jike activity plays a role in cancer metastasis 
at least in human breast cancer. On the other hand, high levels of this 
enzyme may reflect well differentiated tumours. 
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Michael Moriarty, MD., FRCPI., FRCR., FFRI., in collaboration with 
Dr. Jean Dunn-Lane, MRCPI., DCH. 

Saint Luke's Hospital, Dublin 

Further Studies on Skin Cancer- the Celtic Disease. 

This study is being carried out under three main projects : 

PROJECT I 
A Clinical-Epidemiological Case Control Study of Cutaneous Malignant 
Melanoma 
One hundred consecutive patients attending seven Dublin hospitals with 
diagnosed malignant melanoma (excluding acral and lentigo maligna) 
were interviewed during the period 1985- 86. Data was obtained on each 
patient re age at diagnosis, socio-economic status, area of residence, skin, 
hair and eye colouring, ability to tan, presence of freckles, history of 
sunburn, recreational and occupational U-V radiation exposure and 
history of previous skin conditions. In addition, the clinical and patho
logical features such as presentation of the melanoma, length of symptoms 
prior to diagnosis, histology and stageing were documented. All patients 
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were examined for the presence of dysplastic naevi. One hundred controls, 
matched for age, sex and area of domicile, were also interviewed. This 
project is now completed and the data is being analysed. 

PROJECT II 
The object of this project is to investigate otber risk factors, apart from 
U-V light and skin sensitivity, for the development of non melanoma skin 
cancer. We have studied the following risk factors : 
(i) Skin carcinoma of tlze anterior shin - a site specific risk factor in females: 
It has previously been reported that females arc more at risk of developing 
(squamous cell) skin carcinoma of the lower limb. It has been suggested 
that tbis phenomenon was as a result of heat damage, i.e. exposure to 
turf/coal fires. To investigate this, a retrospective study of all patients 
attending Saint Luke's Hospital, Dublin for surgery/biopsy of non
melanoma skin lesions of the lower limbs during the years 1957-59, 
1967- 69 and 1977- 79 was carried out. A total of 187 patients were 
included. Of the 187, 158 patients had squamous cell carcinomas (the 
other 29 included keratoses, chronic inflammatory lesions and four ba~al 
cell carcinomas). Of those patients wiL~ squamous cell carcinomas, 92.4% 
were females, 81.6% were of a rural area of domicile and only 13.3% had 
positive inguinal glands on presentation. There was no difference in 
frequency of the neoplasm on right or left legs. Only 13.3% were docu
mented as having erytheral abigne of the legs and 31.6% had evidence of 
keratoses on other areas of the body. This study confirms the prepon
derance of squamous cell carcinoma of the lower limb in Irish females 
with a rural domicile. The data from this study is being prepared for 
publication. 

(ii) Heredity and skin carcinoma - 'a study of human leucocyte antigen 
(HLA) identity in skin carcinoma patients in Ireland': HLA typing at the 
A and B locus \vas performed on 105 frish patients with skin carcinoma and 
1,860 Irish controls. A significant difference in the frequency of HLA A19, 
Bl8 and B37 was found between the two groups. No djfference in the 
frequency of occurrence of other HLA A and B loci was demonstrated. 
These findings warrant further studies into the role of selective genetic 
factors in the pathogenesis of skin carcinoma. 

D. S. O'.Briain, MB., :viRCPath., in collaboration with J. Desmond, 
M.B., PhD. 

Sir Patrick Dun's Research Laboratory, Trinity College, Dublin and 
Histopathology Department, St. James's Hospital, Dublin. 

Excess of Extranodal Lymphoma in an Irish Population Immunocyto
chemical Analysis and Clinical Correlation. 

Extranodal lymphoma is commonly cited as representing 15-25% of all 
non-Hodgkin's lymphoma. We reviewed the occurrence of extranodal 
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lymphoma among all cases of lymphoma over a fifteen year period at a 
large Dublin general hospital. Of 276 cases of non-Hodgkin's lymphoma, 
77 cases (27.5 %) were located in primary gastrointestinal sites whilst 
36 cases (1 3 %) occurred in primary extranodal non-gastrointestinal sites. 
Thus 40.5% of lymphomas were extranodal. The histological distribution 
of gut lymphomas comprised small cleaved cell (26 %) large cell (25 %), 
malignant histocytosis of the intestine (MHI) (22 %), mixed cell (16 %), 
small lymphocytic (5 %) and other cell varieties (6 %). The percentage of 
non-gastrojntestinal extranodal primary sites is similar to other studies, 
but the percentage of gastrointestinal primary sites shows a four fold 
increase over large American series. A higher proportion of extranodal 
lymphomas in Europe has been attributed to a high local incidence of 
MHI. However, removal of MHI cases from our figures sti li leaves a 
three fold excess of gastrointestinal presentation but with no histological 
subtype clearly responsible for the excess. Malignant lymphoma in our 
population shows a disproportionate increase in primary gastrointestinal 
involvement which is attributable to excess both of MHI and of other 
histological types. 
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Professor David Powell, MD., FRCPI., in collaboration with Dr. Michael 
Moriarty. 

St. Luke's/Mater Misericordiae Hospitals, Dublin. 

Reproductive Function .following Immunosuppressive and Cytotoxic Therapy. 

We have investigated the incidence of abnormal spermatogenesis in 
patients following cytotoxic therapy for various cancers. A high incidence 
of aspermia/impaired spermatogenesis has been demonstrated. Semen 
analysis following completion of chemotherapy in thirty-four patients has 
shown aspermia in twenty-one, reduced sperm counts in seven, and normal 
sperm count in only six patients. 

Ten additional patients with testicular seminoma/teratoma are under 
investigation with regular hormone analyses (FSH, LH and testosterone 
radio-immuno assays) and semen analyses to assess the recurrence of 
hypospermja and recovery of spermatogenesis in relation to chemotherapy. 

We have postulated that suppres~ion of gonadal function by adminis
tration of sex hormone antagonists may reduce the incidence of sub
sequent gonadal failure in male patients who have undergone cytotoxic 
chemotherapy. A study has been undertaken to determine whether this 
is the case. 
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Petr Skrabanek, Phi)., in collaboration with Niamh Corbally, BA. (Mod.), 
Professor D. Powell and Professor K. Tipton. 

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

Substance P Biosynthesis in Human Cancer Tissue. 

1. Studies on the biosynthesis of substance P (SP) in carcinoid tumours 
were continued. Total cellular RNA was extracted from ileal carcinoid 
and liver metastaHc tissue. Messenger RNA (mRNA) was isolated from 
total RNA using oligo(dT)-cellulose chromatography. Cell-free trans
lation was carried out in the presence of tumour RNA, rabbit reticulocyte 
lysate and [35S]methionine. (35S}methionine incorporation into newly 
synthesised proteins was measured after trichloroacetic acid precipitation. 
The translation products were analysed by SDS-polyacrylamide gel 
electrophoresis (PAGE) and autoradiography at - 70oC. Immunoprecipi
tation of the translation products was carried out using a SP-directed 
antiserum and a solid-phase second antibody system. 

The total RNA content was found to be 445 and 430 jlg RNA/g tissue 
from the ileum and liver, respectively. Tumour mRNA stimulated in
corporation of 34S methionine into TCA-insoluble protein approx. 10 fold 
after 90 min. incubation. Analysis of the translation products on SOS
PAGE gels indicated that both liver and ileal carcinoid tissue mRNAs 
were efficient at stimulating protein synthesis. 

Using tobacco mosaic viral mRNA as a control, it was found that the 
tumour mRNAs were capable of producing protein of high molecular 
weight (m.w.) up to 100,000 daltons. lmmunoprecipitation of the trans
lation products resulted in approximately 4.5% of the total radioactivity 
being bound by the SP antiserum. 
2. Substance P heterogeneity in the plasma of carcinoid patients was 
studied further, using Sepharose CL6B gel chromatography. Three main 
SP-Iike immunoreactive peaks (SPLT) were found. The stability of the 
high m.w. peak was examined by concentrating and pooling the peak 
fractions and rechromatographing them: the high m.w. peak disappeared 
and a peak corresponding to SP1- 11 was observed instead, indicating the 
non-covalent binding of SP to its high m.w. carrier. 
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Honor Smyth, MSc., PbD., in collaboration with 2\iartina 2\icGuinness, 
BSc. (Hons.) 

Department of Biochemistry, University College, Dublin. 

Membrane Glycoprotein Alterations in Malignant Cells. 

Malignancy is associated with overall increases in the degree of branching 
and sialylation of glycopeptide groups on membrane glycoproteins. We 
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found earlier that glycoproteins carrying the altered residues were 
selectively shed in ultrapelletable membrane vesicles from ascites tumour 
cells. Release was increased if trypsin was included in the PBS medium. 
Vesicles provide an enriched fraction for identification of the individual 
proteins involved and for study of the effects of trypsin on cell surfaces. 
Main results during the year were: 
(i) Cells were labelled with cholesterol and fucose to quantitate the 
increase in vesicles with trypsin. Vesiculation was trebled, which could 
indicate heterogeneous sources in the cell membrane. (ii) To scale up 
vesicle collection; various alternatives to ultracentrifugation were tested, 
including millipore filtration, efficiency being monitored by radioactive 
cholesterol and fucose. Eventually, centrifugation at 20,000 r.p.m. for 
150 min. using large capacity buckets was found satisfactory and routinely 
adopted. 
(iii) Separation of vesicle proteins by SDS-PA G electrophoresis gave ea 40 
major bands for PBS-released vesicles, ranging from 350 to 14 K. Tryp
sinate vesicles exhibited marked losses in the 350-67 K area and gains at 
36-30 K. Since simiiar changes were found when PBS vesicles were exposed 
to trypsin after collection, they are due to direct proteolysis, indicating 
that trypsin does not release a special population of vesicle proteins. 
(iv) Cell surface sialic acid was labelled, using periodate oxidation, 
followed by 3H borohydride. Shed vesicles contained 400,000 cpm/mg 
protein. After SDS-PAGE, proteins were subjected to fluorography for 
quantitation of sialic acid (in progress). PB&.released vesicles will be 
characterised by molecular weight and sialylation, followed by immuno
blotting and functional tests (e.g. receptors). Trypsinate vesicles will be 
examined for bands resistant to proteolysis : high glycopeptide sialylation 
is considered to confer such resistance. 
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Shahla Thompson, BA. (Mod), PhD., in collaboration with Angela Larkin, 
BA. (Mod) and Therese Tuohy, BA. (Mod). 

Department of Genetics, Trinity College, Dublin. 

Identification of lvfolecular Variations of FUDR with High Anti-tumour 
Potential. 

Many structural analogues of 5-fl.uorouridine (FUR) and 5-fl.uoro-2'-deoxy 
uridine (FUDR) have been synthesized with the objective of identifying 
variants which are less toxic and hence mere efficacious in anti-tumour 
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therapy than the parental molecule, 5-fluorouracil (5FU). A small number 
of analogues appear to fulfll the criterion of reduced toxicity. These include 
5-fluoro-5'-deoxyuridine and Ftorafur, which are in clinical use. The basis 
for the clinical success of some structures is slow enzymatic breakdov.'ll 
achieving the equivalent of time release of 5FU. The release of 5FU may 
be achieved in one of three ways. (a) by phosphorylase enzymes of the 
nucleic acid pathway. (b) by non specific enzymes present in certain 
mammalian tissues including the Jiver. (c) By spontaneous chemical 
hydrolysis. A significant part of the breakdown of Ftorafur, for example, 
is through (b). 

Using the techniques of transposon insertion onto the bacterial 
chromosome and chemical and spontaneous mutagenesis, we isolated 
mutants of five genes (upp, udp, udk, tpp and tdk) in Salmonella. 
Appropriate combinations of these mutants allow t.l}e determination of 
whether a given analogue is subject to breakdown by route (a), and if so, 
how efficiently. 

Since it is also possible to monitor spontaneous chemical hydrolysis by 
HPLC analysis, a screening system is available using the Salmonella 
mutants which can distinguish routes (a) and (c) from a potential route (b) 
metabolism. We have screened a large battery of avaiiable 5FU derivatives 
from the MRC laboratories, synthesized by Drs. McEihinney and 
McCormick. but have not obtained more than a maximum calculated 
release of 10% of available 5FU from a given analogue. Based on several 
parameters, the level of 5FU release in Salmonella from the available 
analogues appears to be accountable for through spontaneous hydrolysis 
rather than by eP..zymatic release. In contrast, as expected, 100% of avail
able 5Fs from FUR and FUDR is released rapidly enzymatically. 

In potential anti~tumour therapy with the most promising of the tested 
MRC collection therefore, 5FU release is unlikely to be through route (a), 
as yet undetermined with respect to (b), but most likely through (c). 

Shahla Thompson, BA. (Mod), PhD., in collaboration with Owen Ross 
McManus, BA. (Mod). 

Department of Genetics, Trinity College, Dublin. 

A New DNA Hotspotfor the Detection of Cancer inducing Chemicals more 
Sensitive than the Ames Tester Hotspot in T A97. 

It is intended to develop a new Salmonella tester strain for the detection 
of cancer inducing chemicals. This tester to be included in the Ames 
test would have eight consecutive cytosine residues as its mutational 
hotspot and is expected to be the most sensitive of the testers for the 
detection of chemicals which specifically attack monotonous runs of 
guanine or cytosine residues. 

To construct the new tester, two alternative approaches are under 
investigation, one exploiting suppression of frameshift mutations and the 
second exploiting site directed mutagenesis using synthetic oligonuclcotides. 
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The first approach utilises a certain external suppressor of + 1 frameshift 
mutations designated sufJ, which decodes the quadruplet codon ACCC 
as a triplet. A tester strain exists which has a + 1 frameshift mutation, 
hisD6610, with the DNA sequence 

,--- , 
CCC CCC TGA A 
i i 
li HI 

where ACA and GAA are in the zero frame of genetic decoding. Three 
alterations render this sequence amenable to sufJ decoding: A-+C trans· 
version at I and C-+A transvcrsions at li or Ill. Collectively these form a 
detectable subset in the populati011 of his+ mutations. We seek the A-+C 
change generating the desired tester with eight consecutive cytosines. 

A strain, RMlO, containing hisD66lO and sufJ 128 has been constructed 
and used to seek the desired alterations among his+ revertants of hisD66lO. 
Over 10,000 revertants collected from over 700 independent cultures of 
RM l 0 have been screened. 30 revertants have a change within the DNA 
sequence shown above. Use of specific diagnostic mutagens indicates that 
6/30 alterations are at JI, 19/30 are at HI, with 5 alterations yet to be 
fully analysed. We do not know the significance of the observed paucity 
of A-+C transversion. The reason for it may be linked to local archi
tectural constraints of DNA. It is not related to whether a functional 
protein is produced. 

In order to achieve our set objective however, we have begun to utilise 
the alternative approach of site directed mutagenesis. 

Alan R. Tuffery, BSc., MA., PhD. 

Department of Physiology, Trinity College, Dublin. 

Rapid Mitotic Responses. 

Rapid mitotic responses occurring within minutes or a few hours of 
stimulation have been explored in the submandibular salivary gland and 
the testicular interstitial (Leydig) cells of the adult male LACA mouse. 
Submandibular gland. Mice were given a single injection of isoproterenol 
(IPR), a synthetic catecholamine, (1 lffil.Oijg body wt, i.p.) and necropsied 
after 5, 15, 30, 45, 60, 120, 180 and 1,800 min. The metaphase-arrest agent, 
vincristine sulphate (i mgfkg, i.p.) was given at three hours and tritiated 
thymidine (I !lCi/g, i.p.) was given one hour before the tissues were 
removed for routine histological processing and autoradiography. 

Metaphase index (Imeta) and tritiated thymidine labelling index of 
serous cells were estimated by sampling at least 4,000 cells per animal, 
using our previously-described method. Mitotic rate was calculated by 
dividing lmeta by the collection time of three hours. 
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TABLE I 

Mean mitotic rate (!10,000 cellsfhr) of serous cells after a single injection 
of isoproterenol (JPR) or saline(± S.D., n = 6) 

Minutes 5 15 
Saline IPR Saline IPR 

0.43 
±0.37 

2.33*'-'* 0.64 
0.74 ± 0.51 

1.89 
± 1.16 

Significant differences from saline-injected controls 
(t test): *P < 0.05, **'-'P < 0.001 

30 
Saline IPR 

0.43 
±0.47 

1.26* 
±0.48 

A significant increase in mitotic rate without an increase in labelling index, 
was present at 5 and 30 min. after IPR. The analysis of the remaining 
time points is still in progress but it is clear that there is a rapid mitotic 
response and the absence of both an elevated labelling index and labelling 
metaphases strongly suggests that it is cells in G2 which form that response. 
Testicular Interstitial Cells. In a preliminary investigation a single injection 
of hCG (5 i.u. per mouse, i.p.) or an equivalent volume of saline was 
given, and testes removed I, 4, 24 hours later. Vincristine sulphate was 
given three hours before necropsy. At least 4,000 interstitial cells were 
sampled in each mouse. In the six saline-treated mice only one arrested 
metaphase was detected, whereas each of the hCG-treated mice had one 
metaphase present. 

These preliminary results confirm the 24-hour response to gonado
trophin, and strongly sugge$t that there is a rapid component to the 
response. 

In summary, we now have evidence of two new rapid mitotic responses, 
and io the submandibular gland, we have shown that the rapid response 
is due to a rapid etllux of cells from G2. 

Alan R. Tuffery, BSc., MA., PbD., in collaboration with Brian West, 
BA., MS., MB. 

Department of Physiology, Trinity College, Dublin. 

Oesophageal Cancer. 

The aims of this study are to determine the quantitative histological and 
proliferative changes in early malignant and pre-malignant lesions of the 
oesophagus with the long-term goal of improving diagnosis. 
1. Animal model. After an extensive review of the literature. Methylamyl
nitrosamine (MAN) was selected from over 70 N-nitroso compounds, as 
the most efficient oesophageal carcinogen. MAN is expected to induce 
squamous neoplasms in about 12 weeks when given to Wistar rats at 
12.5 mgjkg i.p. weekly. 
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2. Morphometry of clinical material. Because of the poor quality of the 
paraffin-embedded material, morphometric studies are being suspended 
until control studies comparing paraffin-embedded and plastic-embedded 
rat material are complete. 
3. Kinetics of rat oesophagus. An experiment is in progress to determine 
the phase durations of the mitotic cycle by means of the Fraction of 
Labelled Mitoses method, using triated thymidine. Material from this 
experiment will also be used in the comparative morphometric study 
described above. 
4. Kinetics of human oesophagus. The technique for the estimation of 
mitotic activity involves the scoring of 1,500 'basal' cells, identified 
according to morphological as well as topographical criteria, in each 
specimen. 

(a) Resection margins. In the normal-looking proximal and distal margins 
of specimens containing squamous carcinomas the mean mitotic index 
(%) was 0.27 (n = 9, range 0-0.79) and 0.60 (n = 6, range 0-l.l), 
respectively. 

(b) Oesophageal rolls. Complete specimens of oesophagus were obtained 
at autopsy and rolled up prior to fixation in order to obtain a complete 
length in a single section. The mean mitotic index (%)for the proximal, 
middle and distal regions, defined by the composition of the muscle 
coat, were 0.233 ± 0.064, 0.367 ± 0.118 and 0.357 ± 0.110, res
pectively (± s.e., n = 6 in each case). Since these values are not 
significantly different (t test), there was no difference in mitotic 
index in the different regions of the oesophagus, and the overall mean 
mitotic rate was 0.319 ± 0.056. 

(c) Tumours. All specimens were of extremely variable quality; attempts 
are in progress to try to select some material on which reliable 
observations can be made. 

CARDIOVASCULAR DISEASES 

Patrick J. CuUen, MB., BCh., BAO., FRCS (Ed.). 

Department of Vascular Surgery, St. James's Hospital, D ublin. 

Director : Professor D. G. Shanik. MD. 

Suhfascia/ Calf Pressures in Chronic Venous Insufficiency. 

Subfascial calf pressures in the resting state have been suggested to be a 
useful index of severity of venous incompetence. 

A total of 15 patients were assessed by history, physical examination 
and non~invasive tests including photoplethysmography and Doppler 
ultrasonography, both continuous wave and duplex to define the degree 
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and distribution of their venous insufficiency. Eight patients (4 men, 4 
women, average age 58, range 29-75) had primary varicose veins only, 
while 7 patients (2 men, 5 women, average age 58, range 25-82) had deep 
venous valvular incompetence with histories of venous ulceration. 

Subfascial calf pressure was measured by inserting a continuously 
perfused tefion catheter beneath the deep fascia of the posterior muscular 
compartment of the calf under local anaesthetic. A pressure transducer 
previously calibrated was attached and fluctuations in pressure monitored 
on a chart recorder. The average pressure with the patient standing was 
noted as was its peak. 

Exercise consisted of 10 heel raises of 1 per second and the average 
increase in pressure plus its peak were taken, as was the average and 
peak pressure after exercise. 

Both groups were compared to establish whether there was any difference 
between pressures during rest, during exercise, between the changes (either 
increased or decreased) during exercise and between any change in both 
pre and post exercise resting pressures. The Mann-Whitney-Wilcoxon 
test was used to determine whether a difference existed between the 
median values of the parameters for each group. 

The medians of the average and peak pressures before exercise were 
17.2 and 18 mm Hg. respectively for the primary varicose veins group 
(PVV) and 16 and 16 mm Hg. for those with deep venous incompetence 
(DVVI). During exercise, the medians of the average and peak pressures 
rose to 29.6 and 36 mm Hg. in the PVV group and to 30 and 32 mm Hg. 
in the DVVI group. When the changes in pressures between rest and 
exercise were assessed, the medians of the above parameters were found 
to be 10.25 and 1'7 mm Hg. for the PVV group and 11.6 and 18 mm Hg. 
for the DVVI group. The average and peak changes in pressure between 
the levels before and after exercise were assessed and the latter found to 
be slightly increased with medians of 2 and 2 mm Hg. for the PVV group 
and 3 and 3 mm Hg. for the DVVI group. 

There was no statistical difference found between resting pressures in 
each group nor in the increase in calf pressures found during exercise. 
However, for all cases where a difference in pressure wa.s assessed, the 
results suggest a tendency for those with deep venous valvular incom
petence to have a larger median increase in pressure during CJ.<.ercise and 
the level of post exercise pressure, as compared to the pre-exercise level 

However, the rank sums do not reach levels of statistical significance. 
Where absolute pressure values were assessed (rather than increases in 
pressure), there was no evidence of any statistical difference in median 
pressures between the two groups. 

The data supports to some extent the pathophysiological effect of an 
ineffective calf pump in deep venous valvular insufficiency. However, the 
measurement of subfascial calf pressure at rest or during exercise does 
not provide a sensitive enough index of differentiating between those 
patients with primary varicose veins only and those with deep venous 
valvular incompetence. 
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J. R. Docberty, BSc., PhD., in collaboration with Lisa Hyland, BSc. 

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

An Investigation of Age-related Changes in Peripheral Sympathetic 
Neurotransmission in J'vfan. 

This study of peripheral sympathetic neurotralismission in the human 
saphenous vein was successfully completed in June 1986. We have 
previously reported that the contraction of the human saphenous vein 
produced by nerve stimulation or by exogenous noradrenaline (NA) is 
largely mediated by alpha2-adrenoceptors, demonstrating the importance 
of these receptors in veins in contrast to arteries where alpha1-
adrenoceptors predominate. We found that the alpha2·adrenoceptor 
mediated veniconstriction to neurally released NA is reduced with 
increasing age, and this may explain, at least in part, the increased 
incidence of postural hypotension in the elderly. These results have been 
discussed in more detail in previous reports. 

Much of the last year of the project was spent in examining the 
contractile effects of 5-hydroxytryptamine (5-HT) in the human saphenous 
vein. The availability of compounds selective for subtypes of 5-HT 
receptor has resulted in renewed interest in the vascular actions of 5-HT. 
Antagonists of 5-HT2 vascular receptors (e.g. ketanserin) produce non
parallel shifts in the potency of 5-HT in human saphenous vein: con
traction~ to low concentrations of 5-HT were unaffected but contractions 
to high concentrations of 5-HT were markedly shifted. Hence, contractions 
to high concentrations of 5-HT are mediated by 5-HT2 receptors in human 
saphenous vein. We have also attempted to identify the other receptor 
involved in contractions to 5-HT in the human saphenous vein. The 
non-selective 5-HT receptor antagonists metitepin and yohimbine an· 
tagonise the contractions to 5-HT, and the 5-HTl receptor selective 
antagonist 5-carboxamidotryptamine mimicks the contraction to 5-HT. 
Therefore, contractions of the human saphenous vein to 5-HT are mediated 
both by 5-HT2 receptors and by re,~eptors which can be classed as 
5-HTI -Iike. Little is known as yet of the r ole of either of these 5-HT 
receptor subtypes in cardiovascular control, and indeed very little is 
known about 5-HT receptor subtypes and how to classify them. We 
intend to examine these problems over the next few years. 

PUBLICATIONS 
DOCHERTY, J. R. with HYLAND, L. Loss of alpha-adrenoceptor mediated 

constrictor tone in human veins with increasing age. Jr. J. Jvfed. Sci. 
155, 27, 1986. 

DocHERTY, J. R. with HYLAND, L. Age-related changes in pre- and post
junctional alpha-adrenoceptors in human saphenous vein. J. Jr. Coli. 
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DocHERTY, J. R. and HYLAND, L. Ageing and alpha-adrenoceptor 
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DoCHERTY, J . R. and HYLA!\D, L. An examination of 5-hydroxytryp
tamine receptors in human saphenous vein. Br. J. Pharmac. 89, 
77-81, 1986. 

Michael J . Gibney, MAgrSc., PhD., in collaboration with Dr. Michael 
Walsh. 

Sir Patrick Dun Research Laborary, TCD Medical School, Dublin. 

Prostaglandin Metabolism and Low-density Lipoprotein Receptors in 
Angiographically proven Heart Disease. 

Increased platelet sensitivity to collagen has been documented in indi
viduals with familial hypercholesterolaemia. The purpose of the present 
study was to determine whether this increased sensitivity was evident in 
normo-cholesterolaemic patients with angiographically proven coronary 
artery disease (CAD). A total of 27 patients were studied, of whom 16 
had angiographic evidence of CAD while ll were free of CAD. Platelet 
thromboxane B2 (T x BJ production in response to 60 and 10 J.lg collagen 
per 2.5 x 1()8 platelets was assayed by radioimmunoassay. Platelet 
phospholipid fatty acid composition(% WfW and J.lg/1.3 X ]()8 platelets) 
were assayed by thin-layer and gas-liquid chromatography. At the lower 
level of collagen there was no significant differences in platelet T x B2 
production (171 ± 20 and 146 ± 19 ng T x B2/2.5 x 108 platelets) white 
at the higher level T X B2 production was significantly greater (p < 0.01) 
in CAD patients (775 ± 40 and 598 ± 49 ng T x BJ 2.5 x 1()8 platelets). 

Platelet arachidonic acid was similar between the two groups (20.21 ± 
1.4 and 17.85 ± 1.9% W/W; 5.02 ± 0.92 and 4.71 ± 0.83 J.lg/1.3 x 10S 
platelets). These data do not suggest increased platelet sensitivity to 
collagen in normocholesterolaemic CAD patients and do not indicate 
variation in platelet eicosanoid substrate. 

PUBLICATIONS 
RosE, Marie, with GIBl\"EY, M. J., Fou:v, B. and WALSH, M. J. Platelet 

arachidonic acid and platelet thromboxane B2 production in angio
graphically defined coronary artery disease. Clin. Sci., 71, (Suppl. 15), 
57, 1986. 

Magnus Ohman, MB., MRCPI. 

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

Adrenoceptor Changes jo/101ring Acute Myocardial Infarction and subse
quent Rehabilitation. 

Alterations in the activity of the autonomic nervous system has been 
implicated as the cause of many of the complications of acute myocardial 
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infarction in man. To evaluate this I examined changes in alpha- and 
beta-adrenoceptors following acute myocardial infarction in man and in 
a canine model of experimental myocardial infarction. The beta-adreno
ceptor on lymphocyte and platelet membranes have been characterised 
using l25I-iodopindolol binding. Both cell types exhibit beta-2--receptor 
subtype with appropriate IC-50, receptor density (Bmax) and affinity 
(Kd) as reported in the literature (see Table 1). Furthermore Hill slope 
analysis approached unity indicating one receptor type. Alpha-2-
adrenoceptor density on platelets has also been analysed using 3H
Yohimbine. The average (4 experiments) receptor density was 20.47 ± 12.3 
fmolesfmg protein with a Kd of 5.6 ± 1.8 nM. IC-50 for phentolamine 
was 2.4 x w-i M . Hill slope analysis approached unity indicating a 
single rcceptor type. 

Analysis of alpha- and beta-adrenoceptor changes during induction and 
one and a half hour of anaesthesia in a canine model (3 experiments), 
di"elosed no alteration in receptor density. Alpha-adrenoceptor density 
before was 43.67 ± 17.08 fmolesjmg protein and 62.40 ± 28.48 one and 
a half hours later. Similarly there was no change in beta-adrenoceptor 
density on lymphocytes; 16.8 ± 15.8 and 21.3 ± 16.9 fmolesjmg protein 
respectively. 

Adrenoceptor changes were analysed in an animal model of experi
mental myocardial ischaemia. Six animals were sham operated and eight 
dogs underwent Jjgation of left anterior descending coronary artery. 
Histological evidence of infarction was documented. There was a tendency 
to lowered alpha-adrenoceptor density on platelets after both sham 
operation and coronary artery ligation. This change did not achieve 
statistical significance (see Table 2). Similarly there was no alteration in 
lymphocyte beta-adrenoceptor density in either control animals or 
animals undergoing coronary artery ligation. Tt is concluded that experi
mental myocardial infarction, in a canine model during anaesthesia, does 
not alter alpha- and beta-adrenoceptor density on peripheral cells. 

Patient evaluation is currently taking place to establish if changes in 
adrenoceptor density arc observed in man. 

TABLE I 

Beta-adrenoceptor characteristics: 

IC-50 
Bmax Kd Isoprenaline TCT I 18.551 

(fmolesfmg) (pM) 
Protein 

Lymphocytes 16.7 ± 3.6 96.0 ± 8.5 3.1 X 10- 6 2.1 x w-9 

Platelets 2.2 ± 0.2 38.4 ± 4.7 4.1 X J0 - 6 2.9 x w-9 
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TABLE 2 

Canine model of ischaemia and changes in adrenoceptor density. 

Adrenoceptor density (fmolesjmg protein) 

Alpha Before After 

Control (n :6) 21.4 ± 12.5 11.8 ± 6.1 

Coronary ligation (n:8) 24.0 ± 24.2 15.8 ± 13.8 

Beta 

Control (n:4) 2.72 ± 2.22 6.03 ± 4.30 

Coronary ligation (n:7) 1.69 ± 1.62 2.84 ± 2.68 
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OHMAK, M. and KELLY, J . Beta-adrenoceptor changes in exercise and 
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Ronan G. O'Regan, MB., BCh., BAO., BSc., PhD., MD. 

Department of Physiology, University College, Dublin. 

Structure of the Cell-free perfused Carotid Body. 

Ultrastructural studies of carotid bodies perfused with physiological 
saline solutions were carried out to ascertain if any morphological 
abnormalities could account for the gross reductions in the organ's 
chemosensitivity and oxygen usage which occur during this procedure. 

In adult cats anaesthetized with pentobarbitone sodium (induction, 
42- 48 mg kg - 1 i.p. ; maintenance, 6-12 mg i.v.) carotid bodies were either 
naturally perfused with b lood at the prevailing level of B.P. or artificially 
perfused with Ringer-Locke solution (37"C; P02, 18- 21 kPa; pH, 
7.38- 7.43; 8g. l - 1 dextrans). At the end of procedures carotid bodies 
were processed for electron microscopic examination using conventional 
techniques. Fifteen type I cells in 60nm sections randomly obtained from 
each carotid body were subjected to sterological analysis to determine the 
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number of mitochondria and dense-cored vesicles (dcv•s) per unit area of 
cytoplasm as well as the total area of cytoplasm occupied by mitochondria. 

Control carotid bodies (blood perfused) contained an average of 11.48 
dcv's and 1.04 mitochondria per 11m2 of cytoplasm. In contrast organs 
perfused with Ringer-Locke solution exhibited damage to type I eel! 
mitochondria consisting of swelling and disruption of cristae. Sterological 
analysis showed that perfusions with Ringer-Locke solution for 15, 30 
and 90 min were respectively associated with statistically significant 
reductions to 0.5, 0.43 and 0.26 mitochondria per 1-1m2 cytoplasm. The % 
of cytoplasm occupied by mitochondria was also affected to a lesser extent 
showing reductions from control values of 10.18 to 8.62, 6.25 and 7.95% 
after 15, 30 and 90 min of perfusion respectively. Type I cell dcv's were 
not significantly changed in concentration during perfusion with Ringer
Lockc solution except at the longest perfusion period where the numbers 
per unit cytoplasmic area fell to 32.49% of control values. In preliminary 
studies carotid bodies perfused with Ringer-Locke solution at constant 
volume showed less mitochondrial damage than that associated with 
perfusion with the same medium at constant inflow pressure. 

The findings of this study indicate that mitochondial damage is the 
likely cause of the deterioration of carotid body function associated with 
cell-free perfusion. 
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James J. A. Heffron, BSc., PhD., in collaboration with N. O'Connor, BSc. 

Department of Biochemistry, University College, Cork. 

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

Plasma membrane vesicles were isolated from bovine uterine smooth 
muscle by a protocol developed in this laboratory; the vesicles were 
purified by sucrose density gradient centrifugation and identified by 
measuring the activities of the marker enzymes, 5'-nucleotidase and 
NADPH cytochrome c reductase. The vesicles accumulated 48.1 ± 12.5 
nmolfmg protein (n = 3) in the presence of MgATP at pH 7.0 and 30cC. 
Diltiazem, a drug widely used in anti-hypertension therapy, inhibited the 
energised uptake of calcium by the plasma membrane vesicles ; half
maximal inhibition was achieved with 50-100 nM diltiazem (see Fig.). 
The effect of diltiazem appears not to be strictly concentration dependent 
which may mean that the effect is non-specific and caused by binding 
of the drug to the vesicular membrane. Caffeine (1- 10 mM), a potent 
releasing agent of calcium from sarcoplasmic reticulum, stimulated t.lJ.e 
energised uptake of calcium under the same conditions which led to 
diltiazem inhibition of uptake. This would explain why in some smooth 
muscles that caffeine promotes relaxation of the fibres while it initiates 
contracture in skeletal muscle. 

These results, when taken together with those reported in the 1985 
Report, indicate a possible link between sodium and calcium ions in the 
aetiology of essential hypertension: the elevated intracellular sodium 
concentration in hypertensive smooth muscle fibres stimulates the Na +
specific Ca2+ antiporter of the mitochondria leading to a higher sustained 
sarcoplasmic Ca2 + concentration and, therefore, increased muscle tone. 
Although mitochondria normally appear to play no role in the regulation 
of the intracellular free Ca2 + concentration in smooth muscle, sufficient 
calcium is stored in the mitochondria which if released would initiate 
contraction of the fibres. ln our view, this is released by the 1-2 mM 
increase in the intracellular Na + concentration which has been widely 
documented in essential hypertension; we have shown that the 'receptor' 
for this Na + may be the Na +-stimulated Ca2+ efflux antiporter in the 
smooth muscle mitochondria, a finding first reported by us during the 
conduct of this project. 

PUBLICATIONS 
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GASTROENTEROLOGY 

Nezem H. Afdhal, MB., MRCPJ. 

Department of Gastroenterology, St. Vincent's Hospital and University 
College, Dublin. 

Director: Dr. Diarmuid O'Donoghue, MD., FRCP. 

Mucins in Gastrointestinal Premalignant and Malignant Disease -
Characterisation with Monoclonal Antibody Ca 19.9. 

The aims of this study were to examine the premalignant potential of 
colonic, gastric and oesophageal tissues by comparing their expression of 
the malignant neoantigen Ca 1 9. 9 to that seen in their respective 
adenocarcinomata. 

In the colon, initial studies showed a graduation of antigen expression 
as one progressed from normal colon (5% positive) through benign 
inflammatory disease (18% positive) to invasive colorectal cancer (72% 
positive). Colonic adenomata showed an intermediate positive expression 
of Ca 19.9 (51%) and t.ftis expression correlated with increasing size 
(p<O.OOl), severe dysphasia (p<O.OOl) and synchronicity with CRC 
(p<O.OOl). Polyps demonstrating these features and Ca 19.9 positive 
should be considered as highly premalignant. The increased expression 
of Ca 19.9 associated with synchronicity with CRC (85%) and the 60% 
positivity seen in metaplastic polyps which are often associated with CRC 
led us to hypothesise that a field change in antigen excretion may occur in 
the CRC bearing colon. We examined rectal mucosal concentrations of 
CEA and Ca 19.9 in 26 control patients and 31 patients with CRC. There 
was a significant increase in rectal mucosal Ca 19.9 and CEA (p<O.OOI) 
in CRC patients when compared to controls and this increase was 
independent of either Dukes staging or site of tumour. Longitudinal 
studies post CRC resection are in progress to determine whether antigen 
concentrations remain elevated. 

Ca 19.9 expression is present in 87% of gastric cancer compared to 
none seen in normal gastric biopsies. Studies of a variety of lesions such 
as pernicious anaemia, post gastroectomy and gastric ulcer demonstrated 
strong staining of Ca 19.9 in areas of intestinal metaplasia. Type n 
intestinal metaplasia correlated best with Ca 19.9 expression but the 
antigen may have value as an independent predictor of gastric pre
malignant potential. 

The final stage of this study will involve examination of oesophageal 
cancers and barretts oesophagus and correlation of antigen concentrations 
in the colon with markers of cellular proliferation such as thymidine 
kinase and monoclonal antibody ki 67. 
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Owen I. Corrigan, BSc. (Pharm.), MA., PbD., 1\-IPSI., in collaboration 
with M. A. Ring, BSc. (Pharm.). 

School of Pharmacy, Trinity CoUege, Dublin. 

In Vitro and In Vivo Evaluation of Potential Cholelitholytic Agents. 

Recent advances allowing direct delivery of solvents into the gall-bladder 
and bile ducts have increased the potential for direct stone dissolution. 
Since duct and bladder stones often contain appreciable noncholesterol 
components they may be resistant to dissolution by conventional choles
terol solubilizers such as monooctanoin. When a stone contains appreciable 
secondary components, theory predicts that dissolution rate will be 
dependent on the relative solubility, diffusion coefficients and proportions 
of the components present. Thus litholysis will be dependent on the 
dissolution rate of the less soluble components. This hypothesis was 
tested using modeJ two component stones and human gaUstones in 
consolvent systems, and a physical model developed to predict the change 
in dissolution rate with stone composition and solvent composition. The 
variables examined included solubility, solubilizing power, viscosity and 
composition. The synthetic solubility method was used to evaluate the 
solubility of cholesterol and palmitic acid in monooctanoin, MTBE 
DMSO and NMP. Dissolution rates at 37° were obtained using the static 
d~sc method. Kinematic viscosities were determined using an Ostwald 
v1s.cometer. 

The dissolution efficacy of a cbolelitholytic solvent may be improved 
by the addition of a cosolvent. The consolvent should increase the 
solubility of the least soluble components. The controlling influence on 
dissolution rate of the least soluble component was particularly evident in 
systems having negative solubilizing powers. The addition of MTBE to 
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monooctanoin increased the rate of dissolution the effect increasing as 
the palmithic acid content of the stone increased. The intrinsic dissolution 
rates of palmitic acid and cholesterol monohydrate were I 06 and 12 times 
faster respectively in MTBE than in capmul. A comparison of mass transfer 
coefficients and kinematic viscosities suggests that tl::te 90 fold difference 
in kinematic viscosity between MTBE and capmul resulted in a 7- 8 fold 
increase in solute dissolution rate in MTBE. Despite the higher solubilities 
of cholesterol and palmitic acid in N MP, these solutes dissolve more 
rapidly in MTBE because of the latter 's lower kinematic viscosity. 
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Thomas B. Crotty, .MB., BSc., in collaboration with Dr. Elizabeth .M. 
Gebruers. 

University College, Cork. 

Director: Professor W. J. Hall. 

A Comparison of the Diuresis in Man to Drinking Tyrode and a B01vel 
Lavage Solution. 

The recent development of a bowel cleansing solution (Golytely, Braintree 
Laboratories Inc.), reported to cause no significant change in water or 
electrolyte balance, seemed to us an ideal solution for use in further 
studies on the role of signals from the gastrointestinal tract on urine 
formation (Cotter, Gebruers, Hall and O'Sullivan, 1986). This study 
compares the diuretic response to drinking equal volumes of Tyrode and 
this new lavage solution. Eight fasting subjects entered the laboratory on 
two occasions. After emptying their bladders at 09.00 h, they assumed a 
recumbent position for the morning except when voiding urine at 20 min 
intervals. At 09.10 hand at 20 min intervals thereafter venous blood was 
collected and both urine and blood analyses were carried out as previously 
described (Cotter et al., 1986). The refere.nce point for changes in plasma 
volume was the value at 09.50 h. In random order, subjects drank 20 m.l 
kg-:-1 body wt. of Tyrode on one occasion and the same volume of 
Golytely on the other, over a 10 min period star ting at 09.50 h. 

Two hours after the start of drinking Tyrode, plasma volume had 
expanded to +6.0% (P < O.OOl). In contrast, after drinking Golytely an 
early contraction of plasma volume was followed, after a period, by 
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reco,ery. All subjects had copinus diarrhoea following ingestion of 
Golytel~. C rine flO\~ rates incre 1sed follO\\ ing the drinking of both 
solutions. In the three collections bet,. een 30 and 90 rnin after drinking 
T)TO<!e. the rrean increase in u:"ine flow was ~.4 = 1.0 m1 min-1• The 
corr~}X>nding value \\as 1.5 :::: 0.9 w.l rnin - l following the ingestion of 
Golytel}. This ncrease was signific<!ntly greater than that which follo-wed 
the ingestion of Tyrode (P < 0.05). The increase in free water clearance on 
drinking Golytely (6.8 ± l.O ml) \\as also significantly greater than \o,·ben 
Tyrode was drunk (3.4 ± 1.0 IYI • P < 0.05). Plasma electrolytes and 
osmolality showed no significant cnange with either solution except for a 
rise in plasma chloride followine Tyrode inge~tion which has been 
reported (Cotter et al., 1986). Even though Golytely causes plasma 
contraction when drunk in large \ olumes over a short period, it should 
pro,·e a useful tool for further su.~•es. \\'h~ equal volumes of the tvro 
solution:. prodt.'CC diuretic rec;pon-;cs o!' different magnitude remains to 
be explained. 
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Rosaleen Devery, BA. (Mod.), PhD. 

Department of Biochemistry, Ro}c..l College of Surgeons in Ireland, 
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Director: Dr. G . Tomkin, The Ade a·de Hospital, Dublin. 

The Liver: The Control of Bile A .. ,d and Cholesterol Secretion by the 
Cultured Hepatocyte. 

Hyperlipidaemia and abnormal ch"lesterol metabolism are associated 
'"ith atherosclero~is, a recogni~ed complication of diabetes mellitus. We 
have previously reported that the activity of 3-hydroxy-3-methylglutaryl 
coenzyme A (HMGCoA) reductase. ·he rate-limiting enzyme of cholesterol 
synthesis in me isolated rat hepatOC)1e, is stimulated by insulin. Further 
in vi~·o studies have shown that insulin deficiency results in abnormal 
cholesterol metabolism in the liver and intestine of the diabetic animal. 
The objective of this study was to determine the level of activity of 
HMGCoA reductase in monocytes (atherosclerotic foam cell precursors) 
and lymphocytes of patients ~ ;th aryi.ag degrees of diabetic controL 
Criteria used to a:.sess dia'Jetic control \';ere blood levels of haemoglobin 
(Hb)A1 and serum fructosamine. Total activity of HMGCoA reductase 
was measured in monOC}rtes and Jymphocytes isolated from 19 patients 
(7 \\ell-c-ontrolled patients, HbA1 (5.H."'%) and fructosamine (1.~ 
2.5 mmot I). l2 ooorl}-controlled !'arients. HbA1 (9.3-13.9°·;;) and o: 
fructosa."Uine (2.5-6.1 mmoi I). 

Total activity of lL"\lGCoA redue1..se in monocytes increased 2.5 fold 
from 67.1 : 7.4 ( ± 7.4 S.E.M.) in .veil-controlled diabetic patients to 
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168.31 ± 17.1 nmol/2himg (p<O.Ol ) in poorly-controlled diabetic 
patients. Activity in lymphocytes was increased 3 fold from 55.3 ± 3.9 in 
well-controlled diabetic patients to 175.6 ± 30.2 nmol/2b/mg (p < 0.01) 
in poorly-controlled diabetic patients. 

The data suggest that estimation of total activity ofHMGCoA reductase 
in blood mononuclear Jeucocytes may be a useful intracellular marker 
for the prediction of atherosclerotic complications associated with 
diabetes mellitus. 
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O'Reilly, MSc., MRSC. 

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

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

After establishing the transjugular hepatic vein catheterisation technique 
for measurement of liver blood flow (LBF) the effects of combined 
propranolol (0.1 mgjkg) i.v. infusion and glyceryl trinitrate (0.5 mg) on 
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LBF and portal venous pressure (P\ 'P) was studied in 11 cirrhotic patients. 
The combination produced a significant reduction in PVP which was 
associated with a significant (20 mm) fall in mean arterial BP which may 
limit its usefulness. The effect of combined ~ adrenergic blockade and 
vasopressin was also evaluated in 6 patients with cirrhosis. Vasopressin 
was infused (0.4 units 'min for 30 min) while maintaining ~ blockade 
(propranolol 0.55 ugfmin after loading dose of 0.1 mgfkg). Data was 
analysed by paired student t test. The results were consistent with a por tal 
hypotensive effect of propranolol while LBF was not significantly altered. 
The addi6on of the vasopressin, however, produced a small reduction in 
PVP and a more marked decrease in LBF. It was concluded that vaso
pressin may be given to cirrhotic patients who are being treated propby
lac6cally with propranolol producing a favourable haemodynamic effect 
on portal pressure and that propranolol attenuates the unfavourable 
effects of vasopressin on systemic blood pressure. 

The role of zinc deficiency in the impaired ability of these cirrhotic 
patients to oxidise drugs was evaluated. Zinc was measured by atomic 
absorption spectrophotometry both in serum and tissue (white cells) and 
levels were significantly lower than age matched controls. There was a 
significant positive relationship (r = 0. 7) between antipyrine clearance 
(measured by HPLC) and tissue zinc. While these results suggest that the 
10 patients with chronic liver disease have t issue zinc deficiency which is 
associated with a decreased capacity to metabolise drugs, 6 patients were 
supplemented with zinc sulphate (660 mgjday) and it was noted that there 
was a 30% (p < 0.05) reduction in antipyrine clearance. These results 
suggest that zinc deficiency is not the causa6ve factor. 

Further studies comparing the spectroscopic to HPLC method in 
estimating LBF with TCG suggest that higher ICG levels with the former 
method may be due to a metabolite of ICG . To determine the fate of 
ICG in man biliary samples have been obtained through ERCP and bile 
duct cannulisation. These novel studies l>uggest that the rate of ICG 
excretion in bile, contrary to current theory, is markedly slower in man 
than other species. 

We have now established a satisfactory and reproducible technique for 
assessing the effects of drug therapy on PVP and LBF with a view to 
determining the optimal therapy for the pnannacological management of 
portal hypertension. 
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C. F. McCarthy, MD., FRCPI., FRCP., in collaboration with Hannah 
<YSullhan, BSc., MSc. 

Department of Medicine, Regional Hospital, Galway. 

K+ - n+ - ATPase- A Histamine Receptor in Human Oxyntic Cells? 

Further work on the isolation of K - - H • A TPase from both human and 
hog gastric mucosa by sucrose density gradient centrifugation has yielded 
a reproducible and convenient method for the isolation of this enzyme 
from the light microsomal fraction band of the gradient. An 8-fold 
purification of this enzyme has been achieved from both human and bog 
gastric mucosa and the activity is stimulated 2.0 fold in the presence of 
20 mM KCL 

Proton uptake by the human gastric microsomal vesicles has been 
demonstrated by recording the pH changes of the external medium. 
Further work is to be conducted on the effects of ionophores, enzyme 
inhibitors and detergents on this process. 

Parietal ceJls have successfully been isolated from human gastric biopsy 
specimens and characterised by specific stains as already described. Acid 
secretion by these parietal cells has been shown in the presence of 150 mM 
KC! and 1 mM A TP. 

Characterisation studies on K + - H + - A TPase isolated from hog 
gastric mucosa has yielded results on the effect of KCl concentration and 
substrate concentration on the assa). The linearity and time dependency 
of the assay have also been studied. From the results obtained it has been 
possible to determine the Km and Vmax of the enzyme as 0.377 mM and 
0.8!1mole/hrfmg pr respectively. The KCl concentration for maximum 
stimulation of the enzyme has been determined as 20 mM. 

Initial studies on the possible histamine H2 receptor binding potential 
of K ... - H- - ATPase have shown that the two H2 agonists tested, 
r mpromidine and Histamine both significantly stimulated K + - H..,. -
ATPase activity. In the presence of 10-~M Imprornidine the enzyme 
displays 192 % of the basal activity while I0 - 5M Histamine stimulated 
activity to 160% of the basal activity. Neither of these agonists affected 
Mg~ +- ATPase activity and further work is in progress to study the 
effect of H2 antagonists on this enzyme. 
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Development of an Enzyme-linked Immunosorbent Assay for the Measure
ment of Gut Regulatory Peptides using Monoc/onal Antibodies. 

Motilin is a gut regulatory peptide involved in intestinal motility and 
gastric emptying. Elevated levels of plasma motilin have been implicated 
in a number of intestinal disorders. At least two immunoreactive forms 
of plasma motilin exist. At present, plasma motilin is measured by radio
immunoassay which, although highly sensitive, requires 4-5 days for 
completion. The aim of the present study was to further develop a sensitive 
ELISA for the measurement of plasma motilin and to produce a range of 
rnonoclonal antibodies to different epitopes on the peptide. 

Four polyclonal antisera to motilin were investigated by ELISA. The 
optimal working dilutions of these antisera, following a 4 h incubation 
period for the detection of synthetic motilin bound to poly-L-lysine coated 

"Jllicrotitre plates varied from 1/ 100-1/ 1,000. The assay had a lower limit 
of detection for motilin of the order of 10 ng/ml. The sensitivity of the 
assay could be increased by using an enzyme-amplification system based 
on the enzymatic dephosphorylation of NADP. The resultant NAD then 
activates a specific redox cycle producing an intensely coloured formazan. 
Using this system it was possible to detect concentrations of synthetic 
motilin of 1 pg/ml. How·ever, it was not possible to differentiate between 
individual rnotilin concentrations between 1 pg- 100 pgjml as the dose
response curve was non-linear over this range. Hybridoma technology was 
employed for the production of monoclonal antibodies to motilin. Fusion 
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of spleen cells from an immunised Balb C mouse with Sp2 myeloma cells 
resulted in 126 hybridoma. Of these, 11 (8. 7 %) produced anti-motilin 
activity as determined by ELISA. However, in 8 cases this activity was 
non-specific, reacting also with BSA. The remaining 3 hybrids were 
subcloned by limiting dilution and the resultant clones are currently being 
screened for anti-motilin activity. 

The incorporation of monoclonal antibodies to motilin into the ampli
fied ELISA could provide a sensitive assay for the measurement of 
plasma motilin. 

HAEMATOLOGY 

P atrick Felle, MB., BCh., BAO., BSc. (Anat. & Anthrop.), in collaboration 
with Brendan Harding, MB., MCh., FRCS!., A. C. B. Hooper, MB., BSc., 
PhD. and Jean Folan, BSc., MB. 

Department of Anatomy, University College, Dublin. 

Director: Professor J. B. Coak1ey, MD., MSc. 

A Study of the Regeneration and Function of Ectopically Implanted Splenic 
Tissue, with Emphasis on the Prevention and Treatment of Overwhelming 
Infection, and Control of Platelets. 

Splenectomy is a common surgical procedure. Although previously 
considered innocuous, splenectomy is believed now to result in an increased 
susceptibility to both serious infection and vascular occlusive disease, 
especially when splenectomy is performed in childhood . The serious 
infection is known as Overwhelming Post-Splenectomy Infection (O.P.S.I.). 

Portions of the spleen implanted in the abdominal cavity at the time of 
splenectomy wiH develop there. This process is known as splenosis, and 
the t issue produced as splenotic tissue. There is controversy as to whether 
splenotic tissue performs any useful function, but review of the literature 
indicates that it provides partial protection against O.P.S.I. 

The object of my work is to study problems of the post-splenectomy 
state in an animal model, and ways of preventing these. 

In a study of splenic re-implantation in a small number of rats, I used 
computer assistance to show a morphological difference between splenotic 
tissue and normal spleen, consistent with reduced ability of splenotic 
tissue to deal with infection. There are ongoing experiments studying the 
actual process of splenosis, further studying the morphology of splenotic 
tissue in Wistar rats, and performing histological, histochemical, and 
ultrastructural studies on this tissue. I have also utilised the computer 
analysis system to help study changes in the mouse spleen after pre
pubertal orchiectomy. 

"Tuftsin" is a tetrapeptide produced by the spleen, believed to be 
involved in phagocytosis, and deficiency of which is hypothesized to be 
an important factor in O.P.S.I. A study in progress, nearing completion, 
is investigating the usefulness of commercially prepared Tuftsin in 
treatment of O.P.S.I. 
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T-Cell Depletion as Prophylaxis against GvHD. 

In spite of full HLA A, B, C and D typing the incidence of GvHD in 
sibling transplants is approximately 75% with significant morbidity in 
up to 60% of recipients, mortality in 15% and chronic GvHD in up to 
20%. It has been shown that GvHD is mediated via mature T lymphocytes 
in the donor marrow. In vitro T-cell depletion using monoclonal antibodies 
(Mab) and complement (C') has been shown to reduce the incidence of 
acute and chronic GvHD following HLA matched B\1T. This study was 
undertaken to determine the efficacy of in vitro T-cell depletion using a 
cocktail of Mab (supplied by Dr. G. Janossy, Royal Free Hospital, 
London). 
Method: Bulk bone marrow was collected into heparinised tissue culture 
medium. This was then concentrated to a buffy coat fraction and sub
sequently to a mononuclear cell (MNq fraction using a COBE 2991 cell 
washer. Purified anti-T-cell Mab MBG6 (PanT, !gM) and RFT8 (T8, 
!gM) and in some cases RFT2 (Pan T, TgG) were added to the M NC and 
incubated at RT for 15 mins. The cells are then incubated twice with baby 
rabbit C' at 37cC for 45 rnins. The cells are finally resuspended in 
autologous plasma and then infused without filtration (Fig. 1). At various 
points throughout the procedure samples are removed for counts (haemo
cytometer). viability (EB/AO differential viability stain), membrane 
markers (immunofluorescence using independent Pan T-cell Mabs), 
membrane markers + viability stain (Pan T + EB to detect non viable 
residual T-cells) and CFU assays (CFU-E, BFU-E, CFU-GM, CFU-F) 
pre and post T-cell depletion. 
Patients : Five patients received T-cell depleted bone marrow transplants 
from HLA compatible MLC non reactive sibling donors (Table 1 ). 
Results: All patients engrafted post transplantation (Table 2), however 
one patient had an autologous recovery as shown by cytogenetic analysis. 
The number and volume of cells aspirated is shown in Table 3 and 
following T-cell depletion in Table 4. One patient developed a GvHD at 
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day 74 and died 107 days post transplantation. All other patients are 
alive and well at 62, 138, I 44 and 166 days post transplant. T -cell depletion 
had no significant effect on the numbers of haemopoietic progenitors as 
shown by clonogenic assay (Table 5). There was no evidence of leukaemic 
relapse in any patient. 

FIGURE I 

T-CELL DEPLETION USI NG MONOCLONAL ANTIBODIES 
AND COMPLEMENT 

BONE MARROW 

FICOLL 

COBE 2991 
T 

MONONUCLEAR CELL FRACTION 

l McAbs 15' RT 

'C 45 mins. 37"C 
T 

MONONUCLEAR CELLS - T CELLS 

I WASH X 1 

I 'C 45 mins. 37°C 
T 

MONONUCLEAR CELLS - > 90% T-CELLS 

I WASH X 1 
T 

RESUSPEND IN A UTOLOGOUS PLASMA TO INFUSION VOLUME 

TABLE 1 

PATIENT DETAILS 

Patients Diagnosis Age Sex 
TD CGL, Ph'+ 42 M 
RC ALL 40 M 
KM CGL Ph' + 42 M 
MR CGL Ph' + 30 F 

VL CGL Ph' + 32 F 
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Patients 
TD 
RC 
MR 
VL 
KM 

TABLE 2 

Days to Engrafiment 
19 
14 (autologous recovery) 
36 
20 
28 

Chimerism confirmed by karyotypic analysis 

TABLE 3 
UNSEPARATED BONE MARROW 

Patients Vol. (Mls.) Cells MNC 
XJ{f3jKg. XIOSjKg. 

TD 800 1.3 0.25 
MR 1,050 1.2 0.38 
RC 1,200 1.9 0.37 
VL 625 4.4 2.8 
KM 1,000 2.0 0.4 

TABLE 4 

T-CELL DEPLETED BONE MARROW 

% T-Cells 

18 
10 
22 
10 
19.5 

Patients Vol. (Mis.) MNC Viability % T-Cells %Depletion 
Xl08/Kg. 

TD 30 0.19 90 0 100 
MR 30 0.2 64 4 80 
RC 30 0.3 80 ND ND 
VL 36 1.0 92 2 93 
KM 30 0.1 60 14.5 83 

TABLE 5 
HAEMOPOIETIC PROGENITORS PRE AND POST T-CELL 

DEPLETION 

Haemopoietic Progenitorsj2 xl05 Cells 
CFU-E BFU-E CFU-GM CFU-F 

Pre Post I Pre Post Pre Post Pre Post 
Patients 
TD 186.5 115 5.5 19 80 79.5 6.5 2.0 
RC 44 91 0 0 14 26.5 0 0 
MR 33 26 0 0 5 3.5 11.5 11 
VL 242 242 19 20 53 83.5 3 4 
KM 24.5 69 0 3 21 30.5 ! 3 3 
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B Cells from Patients »-·ith B-Cell Chronic Lymphocytic Leukaemia share 
a common antigen which is not present in normal B or T Cells. 

Previous reports in the literature suggest that B cells from patients with 
chronic lymphocytic leukaemia (B-CLL) express neo-embryoriic antigens 
on their surfaces. The studies presented here are an attempt to determine 
(1) whether CLL B cells are normal but arrested at a point of maturation 
or (2) if they share a common antigen which may be tumour specitlc. 
Xenogenic antisera were produced in New Zealand white rabbits by 
immunization with a pooled B cells from 12 patients. The animals were 
first given 2 x 108 cells emulsified with complete freund adjuvent. Three 
booster injections, each of JOS cells, were then given at weekly intervals. 
The animals were bled 10 days after the last immunization, serum was 
prepared from clotted blood and cross absorbed with tonsillar B cells, 
normal white cells and platelets. Both T and B lymphocytes were purified 
from patients and normal controls, tonsils and cord bloods. Membrane 
antigens were solubilized using a detergent nonidet P-40. The antigens 
\\ere then electophorezed on SDS polyacrylamide gels, electroblotted onto 
nitrocellulose and probed using the absorbed rabbit antisera. A single 
band (MW 46kd) was detected on CLL B cells and not on normal .B cells. 
When cord blood B lymphocytes membrane antigens were probed with 
anti-CLL serum, this antigen was not detected. When CLL B cells were 
incubated in vitro with phorbol ester(TPA) for 72 hours morphological 
changes consistent with differentiation of the cells was observed but the 
cells still retained that antigen. The CLL antibody was shown not to 
react with the mouse red blood cells receptors. These find ings suggest that 
B cells from B-CLL patients share a common antigen which may be 
tumour specific and is not associated with the maturation stage of the 
disease. 
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IMMUNOLOGY AND PATHOLOGY 

Christophcr J. Bailey, BSc., PhD., in collaboration with Thomas P. 
Smith, BA. (Mod.). 

Department of Biochemistry, Trinity College, Dublin. 

Studies on the Mechanism of Epidermolytic Toxin. 

The interaction between epidem10lytic toxin and the filaggrin group of 
epidermal proteins has been studied by biochemical and electron 
microscopic techniques. 

Mouse filaggrin were fractionated by column chromatography in acid 
solution and individual pure polypeptides were analysed and tested for 
the ability to bind toxin using a Western blotting procedure. A large 
number of intermediates ranging in siz.e from > 200 kDa to 15 kDa were 
detected but no correlation between size, amino acid composition and the 
ability to bind filaggrin has yet been established. 

Rat filaggrin had a simpler polypeptide composition with a dominant 
low molecular weight form of 50kDa. Although rat profilaggrin will bind 
to toxin on Western blots, the 50kDa rat filaggrin will not. 

In order to test whether toxin influences the binding of filaggrin to 
stratum corneum keratin, a suitable turbidimetric assay system was 
devised. Epidermolytic toxin inhibited the binding of keratin to mouse 
filaggrin (30kDa), but not the binding of keratin to rat filaggrin (50kDa) 
in initial studies with the assay system. 

A further electron microscopic study of the binding of epidermolytic 
toxin to rat epidermis was carried out. The morphology of epidermal 
keratohyalin granules, in which profilaggrin is located in the rat, is very 
different to that of the mouse. The rat keratohyalin granules bind toxin 
most strongly at fissures within the granule and we have now shown that 
these zones mark the boundary where the keratohyalin granule is con
densing with the osmophillic simple granules observed in the cytoplasm. 

Epidermolytic toxin is known to be active on a small group of mammals 
including mice and men and excluding the rat. The extensive differences 
between the structure of the filaggrin proteins of rat and mouse, between 
the morphology of keratohyalin granules of the two species, and in the 
effect of epidermolytic toxin on keratin-fi.laggrin interaction, support our 
hypothesis that epidermolytic toxin acts by a process involving binding 
to the filaggrin proteins. 
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M. J. Carron, BSc., :\1A., PhD., in collaboration with Una Hearty, BA. 

Department of Biochemistry, Trinity College, Dublin. 

The Maturation of Spermatozoa. 

Spermatozoa, while in transit through the epididymis, acquire the ability 
to fertilise ova. There is considerable evidence to support the hypothesis 
that functional maturity in the spermatozoa is in part achieved by their 
adsorbing particular proteins that have been secreted by the epithelial 
cells of the epididymis. Previously we reported that a glycoprotein 
(Mr, 26000) was identified in extracts from the membranes of spermatozoa 
isolated from the cauda epididymis and vas deferens, but absent from 
spermatozoa in the caput epididymis. 

This protein was purified from mouse cauda fluid by a procedure 
involving chromatofocusing followed by affinity chromatography using 
immobilised Procion dye and the lectin, Concanavilin A. The purified 
protein migrated as a single band on SDS/polyacryiamide gel electro
phoresis but exhibited microheterogeneity on isoelectric focusing gels. 
That the heterogeneity was accounted for by small differences in carbo
hydrate content, was demonstrated by partial cleavage studies using 
proteolytic enzymes and electrophoretic separation of the resultant 
peptides. The carbohydrate content of the purified protein was determined 
as 10% of its weight and the presence of sialic acid was confirmed by 
fluorometric assay. 

The purified protein was strongly immunogenic when administered to 
rabbits but did not stimulate antibody production in virgin female mice. 
The rabbit antibody cross-reacted with a protein Mr 55,000 present in 
mouse cauda fluid and the antigenic relationship between those two 
proteins is not yet established. Selective extraction of cauda spermatozoa, 
followed by electrophoretic fractionation of the extracts and Western
blotting, suggests that the Mr 26,000 protein is present both on the surface 
of and within the plasma membrane. 
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Timothy James Foster, BA., PhD., in collaboration with Paul O'Too)e, 
BA. (Mod.). 

Microbiology Department, Moyne Institute, Trinity College, Dublin. 

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

The epidermolytic toxins of S. aureus (ET A and ET B) are responsible for 
the symptoms of the Scalded Skin Syndrome. Purified toxin causes 
epidermal splittling in the plane of the stratum granulosum. The objective 
of this project is to determine the nucleotide sequence of the toxin genes 
and to identify amino acid residues from the deduced amino acid sequences 
which are important in function. 

Our earlier work showed that the product of the cloned gene for 
serotype A ET expressed in Escherichia coli was immunochemically and 
biologically identical to the toxin produced by the parental S. aureus 
strain. The eta gene was mapped in a 3.9kb DNA fragment by transposon 
Tn5 mutagenesis. Then a 2.6kb fragment was cloned in Ml3 phage 
vectors. Its sequence was derived by the chain termination method from 
a set of overlapping deletions generated with exonuclease Bal3l. 

The coding region for eta was identified by computer matching with the 
available amino-terminal protein sequence. The promoter was presump
tively identified by analysis of the expression of ET by deletion mutants 
lacking 5' sequences. The secreted form of ET A was predicted to have 
242 amino acids residues. Their sequence was deduced from the DNA 
sequence. This was preceded by a typical secretory signal sequence of 
38 resid ues. 

The gene coding for serotype B ET is thought to be plasmid-encoded. 
Attempts to clone etb in a phage vector were unsuccessful, probably due 
to the failure of the promoter to function in E. coli. A I. 7 kb Hindiii 
fragment from the 42 kb plasmid thought to be involved in ET a production 
was cloned in an expression plasmid carrying a trc promoter, and synthesis 
of toxin was detected in E. coli. Southern hybridization confirmed that the 
etb gene is plasmid-located in S. aureus. 

A shuttle plasmid carrying etb was transferred into S. aureus. Expression 
of toxin was shown to be regulated by the agr locus which controls the 
levels of several other exoproteins. 

A computer analysis of DNA and amino acid sequence homology 
between the eta sequence (derived by us) and the etb sequence (obtained 
from colleagues in the United States) is currently being performed. 
Regions of amino acid sequence conservation may suggest residues that 
are of functional importance in the mode of action of the toxin. This will 
be tested by generating specific mutants by oligonucleotide site-directed 
mutagenesis. 
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Denis R. Headon, BSc., PhD., in collaboration with Brendan Hughes, BSc. 

Biochemistry Department, University College, Galway. 

The Molecular Cloning of a Fatty Acid Binding Protein_fi-om Human Liver. 

The metabolism of lipids, including cholesterol and fatty acids appears to 
rcq uire some low molecular weight lipid binding proteins. One such protein 
is sterol carrier protein (SCP) which is relatively abundant in liver cytosol. 
Another lipid binding protein of similar molecular size but lower in 
abundance is referred to as DEAE Peak I because of its elution profile 
from DEAE ion exchange columns. This protein has not been studied to 
the same extent as SCP. Screening cDNA libraries in expression vectors 
using antibody to DEAE Peak I identified a number of positive clones 
which on sequencing were identified as human serum albumin cDNA 
clones. The strategy for gene isolation thus changed to determining a 
partial amino acid sequence for the protein and the generation of 
oligonucleotide probes, for screening, by reverse translation. Cyanogen 
bromide and proteolytic fragments of the protein have been prepared by 
reverse phase H PLC and these fragments are currently being sequenced. 
It has not been possible to sequence the intact protein by the Edm.an 
degradation procedure as the N-terminal amino acid residue is blocked. 

Peter Humpbries, BA., PhD. 

Department of Genetics, Trinity College, Dublin. 

Molecular Analysis ofa Highly Polymorphic Region of the Human Genome. 

We have undertaken a detailed structural and transcriptional investigation 
of an interspersed repeated sequence family arbitrarily termed 'A3. after 
the recombinant plasmid from which the first member was derived and 
initially identified in human genomic DNA via an associated restriction 
fragment length polymorpllism. We have now sequenced several members 
of the family. The elements are flanked by short direct repeats indicative 
of the duplication of target sequences and bear some structural homology 
to 7SK RNA. A3 elements may thus represent dispersed pseudogenes of 
the 7SK or the related 7S.l or 7S.2 genes. An abundant single transcript 
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homologous to A3 probes is present in total RNA from all species analysed 
and has been shown to vary with myc transcript expression in rodent 
hepatic tumours. A3 elements are dispersed in all vertebrate genomes 
except in amphibia, where, in Xenopus laevis, homologous sequences are 
present at a single genomic locus. Interestingly, the A3 transcript is 
virtually undetectable in the ovaries of Xenopus while being abundant in 
other tissues. We thus propose that lack of transcription in germ cells 
may prevent dispersal of sequences homologous to progenitor genes via 
'retroposition' in non-mammalian vertebrate genomes. 

We are currently employing A3 elements and elements derived from 
other similar interspersed repeated sequence families in the characterisation 
of additional RFLPs in human genomic DNA, thus facilitating the 
expansion of the human gene map. 
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P. W. N. Keeling, MD., MRCP., FRCPI., in collaboration with 
W. Maxwell. 

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

A Study on the Effects of Chronic Inflammatory Bowel Disease on Essential 
Fatty Acid Composition, Eicosanoid Production and Immunocyte Function. 

Introduction 
Prostaglandin E2 (PGE2) has been implicated in the regulation of the 
immune response. Increased spontaneous secretion of PGE2 has been 
demonstrated in Crohn's disease (CD) and it appears to suppress lympho
cyte responsiveness in this condition. Production of PGE2 may be 
regulated by the levels of its precursor arachidonic acid (AA). 

Aims 
The aims of this study were to assess the effects of chronic inflammatory 
bowel disease (ClBD) on peripheral blood mononuclear cells in terms of 
membrane arachidonic acid content and prostaglandin E2 production. 

Methods 
Peripheral blood mononuclear cells (PBMC) were isolated by dextran 
sedimentation and Ficoll density gradient centrifugation. Cells were 
stimulated with opsonised zymosan in the presence and absence of 
arachidonic acid (AA). PGE2 production was measured by radioimmuno
assay. Cellular AA content was measured by gas liquid chromatography. 
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Results 
The results demonstrate that PBMC from patients with CIBD produce 
greater amounts of PGE2 compared to that found in control subjects 
when stimulated with opsonised zymosan (n = 20, 89 ± 11.0 vs n = 20, 
40 ± 8 ng/106 monocytes, mean± SEM, p < 0.001, CIBD vs control 
subjects) (Table 1). Addition of AA resulted in a large increase in PGE2 
production, CIBD monocytes remaining significantly higher (n = 20, 
1,780 ± 228 vs n = 20, 513 ± 64 ng/106 monocytes, p < 0.001 CIBD vs 
control subjects) . The amount of PGE2 synthesised by PBMC is much 
greater than produced by gut fixed mononuclear cells isolated from CIBD 
patients(n = 20,1,780 ± 228 vsn = 9,40.7 ± 8.8ngfl06 cells,p < 0.001, 
PBMC vs gut mononuclear cells). 

PGE2 was not increased in patients with sarcoidosis showing that 
enhanced PGE2 biosynthesis is not simply a reflection of granuloma 
formation. 

The essential fatty acid AA content of PBMC was significantly higher 
in patients with COBD compared to that found in control subjects (n = 16, 
96 ± 18 vs n = 12, 48 ± 9 ngfmg DNA, p < 0.002, CIBD vs controls). 
In addition, serum levels showed a similar increase in CIBD (n = 8, 
163 ± 25 vs n = 28, 82 ± 4 ng/ml, p < 0.001, CIBD vs controls). 

Discussion 
The results of this study demonstrate that monocytes from CIBD patients 
produce significantly greater amounts of PGE2 when stimulated with 
opsonised zymosan. Also, there is a larger serum and cellular pool of 
AA in these patients. 
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TABLE 1 
Prostaglandin E2 production by peripheral blood rnonocytes taken from 
control subjects (CS) and patients with Crohn's disease (CD) and 

sarcoidosis (SC). 

ng PGE2 SECRETEDjJ(JG MONOCYTES 

Subjects Z v Zy + AA 
X± SEM X± SEM 

CS (20) 40 ± 8 513 ± 64 

CD (20) 
se (10) 

89 ± 11.0*"'"' 
25.2 ± 7.40 

1780 ± 228*** 
792 ± 134 

The results are expressed as Mean ± SEM (x ± SEM) 
*** p < 0.001 with respect to CS. 

Mary Long 

Department of Biochemistry, Trinity College, Dublin. 

Director: Dr. H . P. Voorheis. 

Antibiotics acting via the L-glycerol-3-phosphate Transport System of 
T. brucei. 

The glycerol-3-pbosphate transport system in the plasma membrane of 
bloodstream forms of Trypanosoma brucei originally reported by Hill 
(1976) and subsequently by Kiara and Njogu (1982) was shown not to 
exist. The results obtained by these workers was shown to be due to small 
amounts of glycerol contaminating their preparations of glycerot-3-
phosphate. Surveys of a number of commercial preparations of D,L
glycerol-3-phosphate and L-glycerol-3-phosphate showed variable amounts 
of contamination that increased with shelf-life. 

Another site of L-glycerol-3-phosphate transport, the glycosomal 
membrane, remains to be investigated. Initial studies revealed that isolated 
glycosomes (Opperdoes, 1981) from bloodstream forms ofT. brucei were 
not capable of metabolizing either glucose or glycerol to 3-phosphoglyceric 
acid as postulated first by the theoretical scheme proposed by Opperdoes 
& Borst (1977) and by Opperdoes et al., (1977). These results strongly 
suggef>t that some as yet unknov.Jl metabolite is required for proper 
glycosomal function, possibly by acting as an antiport substrate for one 
of the transport systems in the glycosomal membrane. 

The toxic effects of glycerol in the presence of salicylhydroxamic acid, 
an inhibitor of the terminal oxidase were confirmed. Furthermore, these 
studies revealed that the level of SHAM could be reduced to only 20 j.1M 
in the presence of glycerol without reducing the toxic effect on trypano
somes, suggesting that further work might make ~uch an antibiotic 
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combination practicable under a suitable administration schedule and 
also serve as a model for the design of membrane permeable analogues 
of glycerol-3-phosphate, using the acetomethoxy esters as suggested by 
Tsein (1981) for other acidic molecules. 
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Colm O'Morain, MB., MSc., :MRCPI., in collaboration with Teresa 
M cC all. 

Departments of Immunology, Trinity College Medical School and 
Gastroenterology, Meath and Adelaide Hospitals, Dublin. 

Neutrophil Actiration in Inflammatory Bowel Disease, and The Effect of 
Treatment with Eicosapentaenoic Acid on Neutrophil Function in Ulcerative 
Colitis. 

The aim of this study is to further investigate neutrophil activity in both 
ulcerative colitis and Crohn's disease and to determine whether increased 
neutrophil activity is due to a serological factor or an intrinsic cellular 
defect. In addition, therapeutic effects of Eicosapentaenoic acid (C20:5, 
n-3), a polyunsaturated fatty acid found in fish oil are being investigated. 

Neutrophils have a vital role to play in any inflammatory process. This 
is especially true in Inflammatory Bowel Disease (I.B.D.), a condition in 
which the aetiology and pathogenesis remains unknown. In ulcerative 
colit is and Crohn's disease an infiltration of neutrophils into the gastro
intestinal mucosa is used as a clinical characterisation of the disease. 

To date, 118 subjects have been studied (45 ulcerative colitis, 23 Crohn's 
disease and 50 age-matched controls). Clinical disease activity was assessed 
with a standardized scoring system and patients were judged to be active or 
inactive. Neutrophil function assays carried out included cheliluminescence 
which investigates the oxidative metabolic activity of neutrophils and 
degranulation which quantitates the release of B-glucuronidase from 
neutrophils. B-glucuronidase is a specific lysosomal enzyme in these cells. 
The neutrophils were stimulated using zymosan opsonized with autologous 
serum. Crossover experiments were also carried out to observe the effect 
of patient's serum on control cells. Since opsonization involves C3 cleavage 
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via the alternative pathway, C3 was measured using a laser nephrolometer. 
The results to date are as follows: 

Chemiluminescence is significantly increased in patients with Crohn's 
disease (207 ± 62.8 mU) and patients with ulcerat ive colitis (280 ± 24 mU) 
compared with controls (104 ± 23.4; p > 0.001). Degranulation is also 
increased in patients (0.074 ± 19 mnolfmin/ml/5 X 106 cells) compared 
with controls (0.026 ± 14mnoljmin/ml/ 5 x 106 cells; P ~ 0.01). In the 
Crossover studies serum from patients with I.B.D. incubated with normal 
cells significantly increased chemiluminescence response (173.2±49.2 mU) 
compared with preincubation values (126 ± 38.9; p ~ 0.05). Normal 
serum did not significantly reduce chemiluminescence of patient cells. 
C3levels were all found to be within normal range (0.5-1.2gjlitre). 

For the Eicosapentaenoic acid (BP A) study, 6 patients with active disease 
were given 4 grams of EPA(MaxEPA) daily for a period of 8 weeks. The 
parameters followed included chemiluminescence, chemotaxis and LTB4 
production by neutrophiis. In addition neutrophils were treated with 
EPA in vitro and assays were carried out to determine if the effects 
observed in vivo could be reproduced in vitro. The results have been 
published in abstract form in Clinical Science (1986) 71 , 73P and in the Irish 
Journal ofMedical Science, 1987, 156, 2. Briefly after 8 weeks of treatment, 
patients clinically and histologically improved. Chemiluminescence and 
chemotaxis values were dramatically reduced and LTB4 production by 
neutrophils was also reduced. 

In conclusion I.B.D. is associated with increased chemiluminescence 
and degranulation which does not correlate with disease activity. Crossover 
experiments would suggest that altered neutrophil function is not due to 
an intrinsic cellular defect but to a specific serum factor. The preliminary 
EPA study would present EPA as a very desirable therapeutic agent in 
I.B.D. The difficulty with this trial, however, was the large number of 
MaxEPA capsules which patients need to take in order to consume 4 
grams of E.P.A. The capsules only contained 15% EPA. Japanese 
pharmaceuticals manufacture a smaller, purer capsule and arrangements 
are currently being made to use these which will improve patients' 
compliance. 

Future work will also investigate the possible serological factor present 
in I.B.D. serum and if possible establish the identity of this factor. 

Cyril J . Smyth, BSc., MA., PhD., 'Docent', in collaboration with Helen 
Matthews, BA. (Mod.). 

Department of M icrobiology, Trinity College, Dublin. 

Molecular probing of Bacterial Fimbriae using Monoclonal Antibodies. 

CSl, CS2 and CS3 fimbriae comprise a complex of bacterial fimbriae 
expressed on the surface of certain enterotoxigenic Escherichia coli 
associated with travellers' and infantile diarrhoea. Each of these types of 
fimbriae was isolated from wild-type enterotoxigenic E. coli or genetically 
manipulated strains expressing only one type of fimbriae by shearing of 
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the bacteria. The fimbriae were purified using a combination of precipi
tation with ammonium sulphate, density gradient ultracentrifugation in 
sucrose gradients with urea, and hydrophobic interaction chromatography 
on ~olumns of phenyl sepharose. 

Monoclonal antibodies have been raised to each of the CS fimbria! 
types. These were tested for reactivity and specificity by dot-blotting with 
native purified fimbriae as antigen and by Western immunoblotting of 
subunits from SDS-polyacrylamide gels onto nitroceilulose to test affinity 
for fimbrial subunits. In addition, the reactivity of the monoclonal anti
bodies with staphylococcal protein A was used to assign the mouse 
monoclonal antibodies to subclasses. Four monoclonal antibodies against 
CSl fimbriae, six against CS2 fimbriae and 12 against CS3 fimbriae were 
evaluated. Whereas all of the monoclonal antibodies against CS3 fimbriae 
reacted with both native intact fimbriae and SDS-denatured fimbria! 
subunits, eight of the 10 monoclonai antibodies against either CSl or CS2 
fimbriae reacted either only with intact fimbriae or only with the homo
logous fimbria] subunits. Whereas CSI and CS2 fimbriae are morpho
logically indistinguishable, rigid, rod-like structures by electron micros
copy, CS3 fimbriae are fibrillar and morphologically dissimilar from both 
CS1 and CS2 fimbriae. The differences in reactivities of monoclonal 
antibodies with these fimbriae probably reflect differences in the supra
molecular assemblies of fimbrial subunits. This may result in exposure of 
antigenic epitopes associated with individual subunits as in the case of 
CS3 fimbriae or in the exposur.e of "new" epitopes associated with 
interlocking subunits as in the case of CSI and CS2 fimbriae. 

Amino acid analysis of CSl and CS2 fimbriae was performed and 
revealed several significant differences in their overall amino acid 
compositions. Investigation of the primary structure of fimbria! subunits 
using proteolytic generation of fragments and probing with monoclonal 
antibodies to further delineate antigenic epitopes is in progress. Treatment 
of CS! fimbria! subunits with staphylococcal V8 protease generated two 
fragments visualised by SDS-polyacrylamide gel electrophoresis. Both 
of these fragments possessed epitopes recognised by anti-CSI monoclonal 
antibodies reactive with subunits. Two or three fragments were generated 
when CSI fimbria! subunits were treated with trypsin or chymotrypsin. 
Similar experiements are in progress with CS2 and CS3 fimbria! subunits 
to allow comparative analyses with CSI fimbria! subunits. 

A. Brian West~ MA., MB., BCh., BAO., MRCPatb., in collaboration with 
Mary T. CaJferkey, BA (Mod.), MB., BCh., BAO., MD. 

Sir Patrick Dun Research Laboratory ; Department of Pathology, St. 
lames's Hospital, Dublin. 

Immwwhistochemical Localisation of Yersinia in Paraffin embedded Tissue 
Sections. 

Objective 
To develop a reproducible and reliable method of localising Yersinia 
species in paraffin-embedded tissues. 
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Summarv of work performed since submission of report of September 
1986: -

Methods 
1. Paraffin-embedded clot preparations; Monoclonal antibodies to 
lipopolysaccharide components of Yersinia cell wall, obtained from 
Dr. Yu in UCLA, were used to stain paraffin-embedded preparations of 
bacterial suspensions clotted in plasma. One of the antibodies tested was 
found to be both sensitive and specific for Yersinia species, exhibiting 
poor or weak reaction with other bacterial strains tested. This preliminary 
work demonstrates that paraffin-embedding does not interfere with 
detection of Yersinia antigen. 
2. Examination of control positive (infected) tissue sections; Initial 
experimental infections (outlined in previous report) were performed 
using LACA mice infected by the intraperitoneal route. Nine Yersinia 
strains were used. Obvious lesions were present only in mice infected with 
one strain of Yersinia enterocolitica 03. Using the lipopolysaccharide 
monoclona1s we demonstrated the microorganisms adhering to the 
mucosal surface and electron microscopy revealed that the mechanism 
of adherence was similar to that reported for enteropathogenic E. coli. 
In order to show that this finding is reproducible, we are at present 
repeating this intraperitoneal infection experiment, using two clinical 
isolates of Yersinia enterocolitica 03 from patients in one of our hospitals 
with invasive infection, and one known virulent isolate obtained from a 
research group in Sweden. Particular serogroups of Yersinia species are 
a%ociated with disease in different geographic areas. In addition, the 
histological picture associated with Yersinia infection is frequently 
dissimilar in reports from geographicaliy separated centres. Infection 
with Y. enterocolitica 08 is prevalent in the USA, and is associated with 
a severe necrotising enterocolitis, whereas serotypes 03 and 09 which are 
the commonest Y. enterocolitica types encountered in these islands usually 
cause less severe tissue dar:nage. A recent report indicates that BALB/C 
mice are particularly susceptible to infection with Yersinia enteroco/itica. 
We are currently comparing the initial stages and the subsequent course, 
in BALBiC mice which have been infected with different Yersinia strains 
by the oral route. The strains chosen for this were Y. enterocolitica 03, 
08 and 09, (each of established virulence) and Y. pseudotuberculosis type Ill 
also of known virulence. Macroscopic, histological and electron micros
copical features are being studied at various time points during the course 
of infection. When all tissues have been processed, the monoclonal 
antibodies will be used to demonstrate the presence of Yersinia in the 
tissues. This study should allow us to determine if the initial uptake 
mechanism is similar for the four different strains studied. ln addition, 
the evolution of lesions observed , should assist us in deciphering the 
changes in biopsy and resection material from patients with yersiniosis. 
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MENTAL HEALTH AND NEUROLOGY 

Roger An\\-yl, PhD. 

Trinity College, Dubl in. 

Neurophysiological Investigation of Potenaation of Synaptic Transmission 
in the Rat Hippocampus in vitro. 

Synaptic transmission is increased following a brief period of activity at 
the synapse. The increase has several components, augmentation, post
tetanic potentiation (PTP) and long-term potentiation (LTP). These have 
duration of seconds, tens of seconds and hours or days respectively. 
Augmentation and PTP are considered to be a basis of short-term 
memory, while LTP is a basis of long-term memory. The objectives of the 
present study were to investigate the neurophysiological and ionic basis 
of augmentation, PTP and LTP. 

Augmentation and PTP were initially evoked using a low amplitude 
high frequency train of stimuli. Increasing the number of stimuli enhanced 
the amplitude of augmentation and PTP, and prolonged PTP to a maxi
mum decay time constant of 1 minute. However, if the natural activity 
in the hippocampus was mimicked more closely by using repetitive short 
trains of stimuli, PTP could be extended by a much greater amount 
(decay time constant of several minutes), although the initial amplitude 
was reduced. The amplitude of PTP was shown to be regulated by Ca 
entry into the pre-synaptic terminals, for stimulating Ca entry by altering 
the external CajMg ratio increased the amplitude of PTP. 

L TP was generated by trains of high amplitude stimuli. The initiation 
of L TP was highly sensitive to external Ca concentration. Thus increasing 
calcium up to 2mM strongly enhanced LTP, but higher concentrations of 
Ca depressed L TP. The Ca agonist BAY K8644, an agent which prolongs 
the open time of voltage dependent Ca channels, strongly enhanced LTP. 
Ethanol, which is known to inhibit Ca influx into neurons, strongly 
depressed LTP. The inorganic Ca channel blockers Mg, Co, Mn and Cl 
also depressed L TP. These results demonstrate that Ca influx, probably 
through post-synaptic voltage dependent e a channels or amino acid 
receptors, is essential in generation of LTP. 

The effect of various drugs were also investigated on the potentiation 
processes. Anti-depressant drugs reduced all types of potentiation, while 
caffeine inhibited augmentation of PTP, but not LTP. 4-amino-pyridine 
enhanced both LTP and PTP. 
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Eiinor R. Arbutbnott, BSc., MA., PhD. 

Trinity College, Dublin. 

Structural Studies of Aspects of Human and Murine Muscular Dystrophy. 

The project involves a systematic serial sectioning study of both normal 
and dystrophic mouse muscle spindles to analyse structure and innervation. 

Dystrophic (Dy Dy) mice and their normal littermates aged 2, 4 and 6 
months were killed by cervical dislocation and muscles (EDL and Soleus) 
were fixed in situ at resting length, and processed for electron microscopy. 
Spindles were serially sectioned at 1 urn for light microscopy alone, or 
sectioned at 1 urn with ultrathin sections every 10 urn for electron micros
copy. Using this method, information on the innervation, motor and 
sensory endings and any focal abnormality can be gained. Muscles were 
also wax·embedded for light microscopy and frozen-sectioned for histo
chemistry. 

Seven poles of normal soleus muscle spindles have been studied - 4 for 
light microscopy and 3 for electron microscopy. All were approximately 
1.25 mm in length and consisted of 4 trafusal fibres (6 poles) and 3 
intrafusal fibres (1 pole). Each spindle was innervated by one primary 
and one secondary sensory axon, together with motor innervation. In 
4 poles, bag1 fibres received selective motor innervation, in 2 poles, bag1 
fibres were coinnervated with nuclear chain fibres, and in 1 pole, bag1 
fibre shared innervation \vith bag2 fibre. The bag2 fibres were always 
non-selectively innervated. 

4 poles of dystrophic soleus muscle spindles have so far been sectioned. 
The extrafusal muscle shows the presence of rounded irregularly sized 
fibres with the presence of lipid and connective tissue; typical of the 
dystrophic state. The spindles show the same general structure and inner
vation pattern as normal muscle spindles. However, several differences 
are apparent. Over the central region, fewer nuclei are present in the bag2 
fibre . In the sensory region, mitochondria are enlarged, and their cristae 
are sparse and disorganised. Such changes are extremely localised and 
are only visualised using detailed serial sectioning. Additional spindles 
will be sectioned to substantiate these findings. 
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Dal·id C. Bristol, MB., BCh., BAO., BSc. 

Department of Anatomy, University College, Cork. 

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

Experimental Studies relating to Spinal Nerve Root Trauma. 

Objectives: 
The aims of the study were to determine: (1) At what level cervical ventral 
roots break under traction. (2) The pattern which cervical motoneurone 
axons exhibit as they emerge from the spinal cord. 

Experimental Design: 
(I) Traction experiments: Ten cervical and lumbar roots were examined. 
Traction was applied to the ventral root, after cutting the dorsal root, 
via a suture attached to the spinal ganglion. The specimens were processed 
by conventional methods for scan.tling electron rnicroscopy. 
(2) Motoneurone outflow pattern: Twelve animals were examined. The 
location of the motor end plate zone of the biceps brachii was determined 
using methylene blue. Multiple injections of HRP or HRP-Wheat Germ 
Agglutinin conjugate were made in the region of the zone. The animals 
were sacrificed 8- 12 hours after injection. The C4 to C7 spinal segments 
were sectioned transversely using a Vibratome. The sections were reacted 
with the chromogen tetramethylbenzidine. They were then dehydrated and 
examined under the light microscope. 

Findings: 
(1) Cervical ventral roots broke at the level where the rootlets converged 
to form the ventral root. The spinal cord-rootlet junction and its connec
tive tissue sheaths remained intact. Nerve fibres did not break at nodes 
of Ranvier, but at internodes. Unlike cervical roots, lumbar roots broke 
at the spinal cord-rootlet junction. 
(2) The motoneurone pool of the biceps was located in C4-C7 segments. 
Within each segment, the pool was located in the posterolateral quadrant 
of the ventral horn of the grey matter. The motoneurone axons coursed 
through the ventral funiculus in several separate intramedullary bundles. 
They therefore contributed fibres to several rootlets. All the fibres of an 
intramedullary bundle were not labelled; this suggests that each rootlet 
contained axons destined for more than one muscle. 

Conclusions: 
(I) Cervical ventral roots under traction break at the rootlet-rootjunction, 
whereas lumbar roots break at the spinal cord-rootlet junction. The 
morphology of this area is different in both these regions and it is likely 
that this difference may underlie the different sites of rupture. 
(2) The motor outflow to the biceps brachii, at the level of the ventral 
root exit zone, consists of axons which are distributed throughout several 
rootlets. The constituent fibres of a rootlet are distributed to more than 
one muscle. 
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Jackie Butler, BSc. (Hons.), PhD., in collaboration with Professor B. E. 
Leonard. 

University College, Galway. 
Effect of Antidepressants on Platelet and Synaptosomal Serotonin Uptake 
in Olfactory Bulbectomized Rats. 
It is now well established that platelet 5HT uptake is decreased in depressed 
patients and normalises with effective antidepressant treatment. The 
olfactory bulbectomized (OB) rat is routinely used in this laboratory as 
an animal model in the search for new antidepressants, as the typical 
hyperactivity of the OB rat in a stressful environment is abolished by 
chronic treatment with antidepressants. The purpose of this study was: 
1) To establish whether some the peripheral biochemical markers of 
depression (e.g. decreased platelet 5HT uptake) \Vere also present in 
the OB rat. 
2) To compare the uptake of 5HT into the synaptosomes of OB and 
sham operated rats. 
3) To study the effect of chronic desipramine and sertralinc (a novel 
antidepressant, with serotonin uptake inhibitory properties) treatment on 
the rates of uptake in the platelets and synaptosomes of these rats. Tables 
1 and 2 summarise the findinl!s. 

The OB rats showed the typical hyperactivity in the 'open field . apparatus 
which was normalised foilowing chronic treatment with de~ipramine and 
sertraline (data not shown). The OB rats treated with saline had a de
creased platelet 5HT uptake rate as compared to sham-operated, saline 
treated controls. This was normalised by chronic desipramine and 
sertraline treatment. Synaptosomal 5HT uptake wa~. ho,.,.·ever, increased 
in both the amygdala and cortex of the OB rats and normalised by chronic 
treatment with either antideprc<;sant. The Km of uptake was affec-ted only 
by chronic sertaline treatment, an effect due to the specific 5HT uptake 
inhibitory properties of this drug. This effect was most apparent in the 
platelets of the OB rats (Tables l and 2). 

The decreased rate of 5HT uptake into the platelets of OB rats resembles 
that seen in depressed human patients, which is also reversed by chronic 
antidepressant treatment (see Annual Report of MRCI, 1985). Synap
tosomal uptake rates, although raised in bulbectomized rats, are also 
normalised by the antidepressants used. This data confirms the usefulness 
of the OB rat as a model of depression, and provides us with a tool for 
investigation of central biochemical changes associated with this illness. 
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TABLE l 
EITcct of desipramine and sertraline on the rate of uptake (Vmax) in OB and sham-operated rats 

(+Saline) (+Desipramine) ( + Sertraline) 
Pits. Cortex Amy. Pits. Cortex Amy. Pits. Cortex Amy. 

OB 45.78* 232.0* 252.8* 119.4t 101.4t 85.60·t 96.81 t 108.21" 107.7t 
±6.63 ±15.15 ±46.37 ±9.57 ±20.88 ±7.95 ±6.43 ± 14.21 ±47.46 

SHAM lOOi· 
±3.72 

lOO·j· 
±10.73 

Expressed as % of Sham + Sal. 

lOO·j· 
±24.85 

120.07 
± 13.62 

111.4 
±10.0 

*P<0.05 vs. S +Sal. 'i'P<0.05 vs. OB + Sal. Pits. = Platelets 

TABLE 2 

83.]5 
± 4.49 

166.91* 
± 4.05 

Amy. = Amygdala. 

102.8 
± 14.24 

65.49* 
±27.93 

Effect of desipramine and sertraline on the affinity of uptake (Km) in OB and sham-operated rats 

( + Saline) ( + Desipramine) ( + Sertraline) 
Pits. Cortex Amy. Pits. Cortex Amy. Pits. Cortex Amy. 

OB 106.7 91.0 89 80.76 89.1 95.45 521.5*t 110.6 l58.18i· 
±20.25 ±20.86 ±30.91 ± 15.19 ± 13.1 ± 10.91 ± 140.51 ± 12.21 ±36.4 

SHAM 100 
±17.7 

100 
±13.91 

Expressed as % of Sham + Sal. 

100 
±47.3 

96.20 
±20.35 

82.4 
±9.25 

*P < 0.05 vs. S + Sal. -(P < 0.05 vs. 0 B + Sal. Pits.= Platelets 

81.8 
± 18. 18 

169.62* 
±24.05 

Amy. -= Amygdala. 

87.53 
± 11.80 

90.91 
±21.04 



D. Coakley, MD., FRCPI. and J. F. Malone, PhD., FinstP., in collabora
tion with Dr. M. Huthinson, Dr. L. :Martin and Mr. J. Phillips. 

St. James's Hospitai/Adelaide Hospital/St. Laurence's Hospital, Dublin. 

Ocular Microtremor and Brain Stem Function. 

This project involves the measurement of ocular mlcrotremor (OMT) in 
various neurological disorders. The OMT signal reflects brain-stem 
activity. We aim to study the involvement of the brain-stem in various 
neurological disorders, and to evaluate the clinical value of the OMT 
record as an indicator of brain-stem activity. 

A number of changes in the recording technique have been introduced, 
both to simplify the measurement process, and to facilitate OMT signal 
analysis. Ocular microtremor is now recorded onto cassette tapes, and 
later retrieved using Holtor Analyser equipment. Thus tlle signal is now 
available in electronic form, suitable for machine analysis. Various 
interfaces and signal processing facilities are presently being evaluated, 
but quantitative results on OMT signals recorded this year are not yet 
available. In collaboration with Mr. J. Phillips, Consultant Neurologist 
at St. Laurence's Hospital, OMT signals have been recorded from twelve 
comatose patients, six of whom had a clinical diagnosis of brain-stem 
death. Preliminary results indicate that in comatose patients, the micro
tremor signal is reduced both in amplitude and frequency, while no signal 
could be detected in the six patients with brain stem death. 

In collaboration with Dr. M. Hutchinson and Dr. I. Martin, Consultant 
Neurologists at the Adelaide Hospital, OMT records from patients having 
various neurological disorders have been recorded. OMT records from 
eighteen patients in the acute phase of multiple sclerosis have been 
collected, as well as from seven patients in remission from the disease. 
In addition, records have been obtained from eight patients suffering from 
Parkinsons disease, as well as seven patients who had suffered cerebro
vascular accidents, four having motor neurone disease, two with Guillan
Barre, and six patients having various other neurological disorders. 
These records are presently being analysed. 

Funding for the development of the OMT recording and analysis 
procedure has been allocated to the authors by the National Development 
Corporation. Thus alternative means of obtaining the signal, as well as 
various signal analysis options are presently being investigated. Additional 
OMT recording apparatus is also being constructed, so that the above 
studies may be extended, and so that additional studies on the effects of 
anaesthetic and sedative agents may be undertaken. 
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P . • J. Hampson, BSc., PhD., ABPsS., MPsSI., in collaboration with 
C. DaJy, BA., MA 

Department of Applied Psychology, University College, Cork. 

individual Differences in the Acquisition and Use of Information from 
Tactile Materials. 

The objectives of this research are to identify and measure individual 
differences in the acquisition and use of tactile information by blind 
persons in order to suggest remedial strategies for the more efficient use 
of tactile maps and displays. To achieve these objectives we have been 
using behavioural techniques to examine and compare the performance 
of efficient and inefficient tactile display users on a variety of indices, 
where efficiency is defined by speed and accuracy of responding. 

To date, two empirical studies have been conducted on a population of 
32 adolescent, blind subjects. In Experiment 1, efficient and inefficient 
tactile display users were identified and their performance on a tactile 
search task video taped. Building on earlier work, differences were recorded 
in initial tactile exploration of display and target in basic tracing skills, 
perceptual sensitivity to critical stimulus features, the systematicity of 
learning strategies, and allocation of learning time to different stimulus 
regions. Analysis of search performance proper revealed wide variation in 
search techniques and indicated more extensive and effective use of memory 
by the more efficient users. Experiment 2 \vas designed to test further this 
apparent difference in memory function. Efficient and inefficient tactile 
users were compared for immediate and delayed recognition of tactile 
shapes. A highly significant main effect of tactile expertise emerged for 
both.deTayed and immediate recognition performance, there was, however, 
no effect of retention interval, nor any interaction between interval and 
expertise. This pattern of results indicates that the two groups differ at 
either the encoding or retrieval stage of memory rather than at retention. 
Combined with data from Experiment 1 the weight of evidence favours 
an encoding interpretation. Poor attentional and tracing strategies at 
acquisition appear to result in an inaccurate, sketchy and incomplete 
memory trace. A third study, currently in progress, is designed to assess 
variation in the use of information from tactile maps to navigate through 
an indoor environment. 
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Faris Hasan, PhD. 

Department of Pharmacology, University College, Dublin. 

Director: Ciaran Regan, PhD. 

The Effect of Teratogens on Neuronal and Glial Cell Acquisition in the 
Developing Rat Brain. 

The object of this project is to define how teratogens may affect the 
ontogenetic sequence of neuronal and glial cell acquisition in the develop
ing brain. The cerebellum was used for this purpose as it is completely 
formed postnatally and this allows changes in mitotic index to be 
examined by measuring the rate of 3H-thymidine incorporation. Thus one 
hour prior to sacrifice Wistar pups of defined developmental ages (post
natal days 4-8) were given an intraperitoneal injection of 3H-thymidine. 
The animals were then killed by decapitation, the cerebella rapidly 
removed, chopped and the cells released by a mild trypsinization procedure. 
This yielded a total cell suspension which was greater than 95% viable 
as judged by trypan blue exclusion. The mitotic rate was determined in 
cell suspensions of increasing developmental ages by perchloroacetic acid 
precipitation of DNA and estimation of 3H-thymidine incorporation by 
liquid scintillation spectroscopy of the solubilised pellet. As expected the 
number of isolated cells increased with developmental age and, conversely, 
the mitotic rate decreased as the full complement of cerebellar cells was 
attained. Thus the isolated cells had all the characteristics expected of 
those in the postnatally developing cerebellum. 

In order to examine the time and rate of acquisition of individual cell 
populations the total cell suspension was layered on a 5-step discontinuous 
sucrose gradient. After centrifugation, cells banding at two separate 
interfaces could be demonstrated to be predominantly comprised of 
neurons or glia, as judged by the presence of the tetrasialoganglioside 
GQ or glutamine synthetase. Using this procedure the cell suspensions 
appeared to contain twice as many neurons as glia. Further the mitotic 
rate of those neurons was an order of magnitude greater than that of 
the glia. 

Thus over the time period examined , cell acquisition was mainly con
fined to neurons and this is now being extended to determine the interval 
of glial cell acquisition. Once established, the effect of teratogen exposure 
on these events will be examined. 

Micbael Hutchinson, MB., MRCP. and John Brazil, MSc. 

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

Immunological Aspects of Disease Activity in Multiple Sclerosis. 

Post-mortem brain tissue from six patients with multiple sclerosis, 
including four who were relatively young and had a recent history of 
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aggressive disease, was examined for the presence of immunocompetent 
cells using monoclonal antibodies and immunoperoxidase staining. 
Forty-one lesions were found to feature macrophages containing lipid 
and/or protein degradation products of myelin, indicating the occurrence 
of recent or ongoing demyelination. T lymphocytes were identified (using 
Leu 4) in thirty-six lesions but found in significant numbers in only 
thirteen. Significantly fewer cells were labelled with two other pan-T cell 
antibodies recognising different cell surface structures, Leu 1 and OKT 11 
(p < 0.02). Examination of the expression of helper and suppressor T cell 
antigens revealed approximately equal numbers of positive cells in the 
plaque and periplaque regions, although the sum of these sometimes 
greatly exceeded the number of cells labelled by pan-T cell antibodies. 

NUMBERS OF CELLS RECOGNISED BY ANTI T-CELL 
ANTIBODIES IN MS PLAQUE AND PERIPLAQUE REGIONS 

(mean ± s.d.) 

Leu4 
335 

±157 

Total T cells 
Leu 1 OKT 11 

118 183 
±63 ±llO 

Helper T cells 
Leu 3a 

202 
±115 

Suppressor T cells 
Leu2a OKT 8 

232 172 

±160 ±119 

Very few of these cells expressed the interleukin-2 receptor associated 
with T cell activation but up to 30% expressed another T cell activation 
marker, Ta1 . The expression of this marker has been reported by other 
workers to be increased on T cells in peripheral blood and cerebrospinal 
fluid in MS. 

Reduced expression ofT cell antigens has been found also in peripheral 
blood lymphocytes in MS, particularly the CD 8 molecule specifically 
associated with suppressor/cytotoxic T cells. This may be related in part 
to the cross-reactivity and amino-acid sequence homology between 
residues 95- 114 in MBP and residues 119-140 in CD 8 which we have 
recently described and which may represent a common target for auto
immune attack against oligodendrocytes and suppressor T lympbocytes 
in MS. 
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Getbin McBean, BA., PbD., in collaboration with Professor K. F. Tipton. 

Department of Biochemistry, Trinity College, Dublin. 

Mechanisms of Excitotoxicity (neuroexcitatory cytotoxicity) and Possible 
Involvement in Huntington's Disease. 

Coronal slices of rat brain, including the cortex and corpus striatum, 
have been used as a model for the study of excitotoxicity in vitro. Each 
slice (0.5 mm thick) was incubated for periods of up to two hours, and 
subsequent examination of paraffin-embedded sections by light microscopy 
showed near-perfect preservation of striatal and cortical cells. 

Addition of test compounds (assayed at least in triplicate), yielded a 
time- and dose-dependent loss in the viability of striatal, and to a lesser 
extent cortical, cells. Of the excitatory amino acid receptor agonists 
tested, kainic acid was the most potent, and degeneration of striatal cells 
was apparent after 40 minutes incubation with 100 J.1M kainate. L-glutamate 
and quinolinate showed roughly the same order of potency, as degeneration 
of striatal cells was not visible until a concentration of lmM was used. 
D-glutamate was ineffective as a toxin. D-aminophosphonovalerate, a 
specific NMDA receptor antagonist, provided protection of striatal cells 
against the toxic effects of quinolinate, but was inactive against both 
glutamate and kainate. L-glutamic acid diethylester, a weak inhibitor of 
glutamate-induced excitations, did not cause any visible reduction in the 
degeneration of striatal cells by any of the agonists tested. N-acetyl-L
aspartate, which has been shov.'ll to inhibit the accumulation of calcium 
into cell preparations, proved to be a weak inhibitor of quino!inate
induced striatal degeneration, but was ineffective against either kainate 
or glutamate. 

In contrast to the response of striatal cells to the presence of excitatory 
amino acid receptor agonists, cortical cells showed a marked resistance 
to the toxic effects of both kainate (up to I mM) and quinolinate (lmM), 
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whereas the ability of L-glutamate (lmM) to cause cell degeneration was 
retained. 

These results show that the response of cells to toxins in vitro very 
closely resembles the situation which has been described in vivo, and 
indicates that coronal slices do represent a viable means for studying 
neurotoxicity. The caudate is one of the brain areas most prone to 
degeneration in Huntington's Disease and this is borne out in the present 
study where striatal cells show a greater sensitivity to toxins, which may be 
related to a higher content of the endogenous excitatory transmitter, 
L-glutamate. 

Gerard O'Cuinn, BSc., PhD., in collaboration with Moira Elmore, BSc. 

Department of Biochemistry, University College, Galway. 

An Investigation of Specific and non-Specific Peptide Hydrolases at 
Synaptosomal Functions of Guinea-Pig Brain. 

Recent reports have indicated a possible role for luliberin (Pyr-His-Trp
Ser-Tyr-Gly-Leu-Arg-Pro-GlyNH2) as a neurotransmitter in the central 
nervous system. Considerable support for this possibility would be gained 
by the finding of an enzyme in nerve tissue capable of degrading luliberin, 
preferably with a high degree of specificity. Accordingly we have investi
gated luliberinase activities in guinea-pig brain tissue. In a previous study 
of enzymes which metabolise thyroliberin (Pyr-His-ProNH~ we dis
covered two soluble thyroliberinase activities capable also of hydrolysing 
luliberin, a soluble pyroglutamate aminopeptidase and a post proline 
cleaving endopeptidase. In the present study we have partially purified 
and characterised a large molecular weight soluble chymotrypsin-like 
endopeptidase capable of initially cleaving luliberin between Tyr5 and GlY' 
to yield an N-terminal peptapeptide and a C-terminal pentapeptide amide. 
TheN-terminal pentapeptide is further cleaved between Trp3 and Ser4 by 
the same enzyme. 

It seemed, however, more likely that enzymes involved in the physio
logical inactivation of a neurotransmitter would be found in the 
particulate fraction of brain cells. Attention was then turned to particulate 
luliberinase activities of guinea pig brain cells. It has previously been 
reported by other workers that a broad specificity enzyme, endopeptidase 
24.11 was present in membranes of brain cells. This activity was capable 
of degrading a number of neurotransmitters including enkephains, 
Substance P and, to a lesser extent luliberin. Our results show that 
Juliberinase activity is associated with both synaptosomal membranes and 
with mitochondria. It is not clear at this moment whether there is more 
than one enzyme activity responsible for this finding or alternatively 
whether the bimodal distribution is the result of contaminated prepara
tions of synaptosomal membranes or mitochondria. However, it would 
appear that the luliberinase activity we observe is distinct from endo
peptidase 24.11 by virtue of its relative insensitivity to phosphoramidon. 
Studies are in progress to determine the precise subcellular location of 
this particulate luliberinase. 

84 



PUBLICATIONS 
O'CoK OR, B. and O'Ct:IK)I, G. Post-proline dipeptidylaminopeptidase 

from synaptosomal membranes of guinea-pig brain. A possible role 
for this activity in the hydrolysis of His-ProNH2, arising from the 
action of synaptosomal membrane pyroglutamate aminopeptidase on 
thyroliberin. Eur. J. Biochem. 154, 329-336, 1986. 

O'CoNNOR, B. and O'CUJKN, G. A particulate luliberin degrading activity 
of guinea-pig brain. Bioclrem. Soc. Trans. 14, 456-457, 1986. 

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

Department of Pharmacology, University College, Dublin. 

Human-Rat Somatic Cell Hybrids as Models for D~fferentiated Neuronal 
Function. 

The advantage in forming somatic cell hybrids is that differentiated 
function can be maintained in vitro in actively dividing de-differentiated 
neuroblastoma cells. Previously we have described the formation of 
somatic cell hybrids by the fushion of cultured cerebellar cells with a 
HGPRT-ve neuroblastoma (N18TG2). We now describe the expected 
transfer of cerebellar GABA and ~-adrenoreceptor function to these 
hybrids. 

GABA receptor (3H-muscimol) and P-adrenoreceptor (1Z5J-cyanopin
do1ol) binding was carried out on whole cells maintained in tissue culture 
dishes. All of the clones examined had chromosome numbers in excess 
of those in the parent neuroblastoma. Over 40% of the clones expressed 
a P-adrenoreceptor Bmax which was greater than the parent Nl8TG2 and 
these values ranged from 40-200 fmolfmg protein (0.6 - 1.9 X 105 sites/ 
cell) . The Ks ranged from 80- 120 pM and this was not significantly 
different between any of the clones. GABA receptor function, which was 
absent in the Nl8TG2 parent, was expressed on 40-50% of the clones 
with the Ka ranging from 17-33 nM and the Bmax from 320-1 ,800 fmole/ 
mg protein (0.2 - 1.3 X 1 05 sites/cell). 

Thus it is evident that cerebellar GABA receptor and additional ~
adrenoreceptor binding sites have been 'engineered' into separate somatic 
cell hybrids. The adrenoreceptor function appears to be ~2 as there is no 
evidence to suggest the presence of two receptor populations. With 
increasing passage many clones lost their receptor-coding chromosomes 
however 3-4 clones with each receptor are now stable and available for 
further pharmacological manipulation. 

It was hoped that this procedure could be extended to human neuronal 
perikarya purified by gradient centrifugation. However, although 60% of 
these excluded trypan blue, it was impossible to obtain successful fusions 
and this may relate to the intactness of their membranes as they were 
incapable of maintaining K + gradients. 
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Department of Anatomy, University College, Cork. 
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Studies on Schwann Cell Clusters at the CNS-PNS Transition. 

The boundary region between spinal and cranial nerve roots and the 
CNS represents a unique part of the nervous system. Here, during 
development and at maturity, highly specialised central and peripheral 
nervous tissues interact in complex and varying ways to form an intricate 
barrier between CNS and PNS. 

Previous work in the rat identified a specialised region of spinal nerve 
roots, the Proximal Rootlet Segment where complex clusters of Schwann 
cells are found during development. These may represent a Neural Tube 
contribution to the Schwann cell population. The present work has 
characterised similar clusters in the chick embryo. The chick-quail 
chimera neural crest transplantation and chorio-aUantoic membrane 
grafting techniques are currently being used to investigate the embryo
logical origin of the Schwann cell clusters. 

A light and electron microscopical survey of adult rat spinal and cranial 
nerve roots was undertaken as part of the initial investigation of the fate 
of Schwann cells lacking axonal contact in nerve roots close to the CNS
PNS boundary. Most unusual and previously undescribed forms of 
interaction between central and peripheral tissues were found in the 
vagus nerve rootlets. Schwann cell processes, associated with unmyelinated 
axon bundles, became invaginated for up to 60 f.lill into prominent 
extensions of CNS tissue which projected into the central ends of the 
rootlets. The PNS tissue of other rootlets became inserted deeply into the 
substance of the brainstem, with series of Schwann cell perikarya being 
found up to 170 1-1m central to the brainstem surface. The astroglial 
barrier surrounding such Peripheral Tissue Insertions was much less 
elaborate than that previously found at the CNS-PNS boundary, thus 
permi~ting a much closer degree of apposition of central and peripheral 
tissues than has previously been observed. 
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Chronic Antidepressant Drug Treatment and Neuronal Responsiveness to 
Transmitters. 

The neurophysiological effects of acute and long-term antidepressant 
treatment have been compared in different regions of the rat central 
nervous system both in vivo and in vitro. Evoked potential techniques 
were used to assess the direct action of antidepressant drugs on neuronal 
excitation and their indirect effects via changes in neurotransmitter 
receptors, in particular those sensitive to 5-hydroxytryptamine. 

The acute administration of tricyclic antidepressants such as imipramine 
produced a reduction in the amplitude of electrically evoked excitatory 
responses in the CA1 region of the hippocampus, especially at high 
frequencies of stimulation ( > 20 Hz). Following sub-chronic (i.e. two 
weeks) treatment a marked (40%) decline in low frequency responses 
(0.05 Hz) also became apparent. We also observed an inhibitory effect 
of long-term treatment on the Middle Latency Auditory Evoked Response 
(15% increase in the latency of theN 0 component). In contrast, there was 
no apparent change in the Brainstem Auditory Evoked Response. Our 
experimental evidence indicates that the direct reduction of neuronal 
excitation is due to actions of antidepressants at both pre- and post
synaptic sites 

The effect of sub-chronic treatment with antidepressants on 5-
hydroxytryptamine receptors was determined by monitoring the changes 
in the amplitude or latency produced by agonists. In the hippocampus 
there was a large (80%) reduction in inhibitory responses without a 
change in excitatory responses after two weeks imipramine treatment. 
We found that the receptor mediating the inhibitory response was of the 
5-HT13 type and that the excitatory response was probably due to an 
action at tryptamine recognition sites. A similar reduction (50%) in the 
sensitivity of 5-hydroxytryptamine receptors which mediate inhibition of 
the Middle Latency Auditory Evoked Response was detected but there 
was no observable change at the level of the brainstem. On the basis of 
our present data it would appear that both these inhibitory receptors are 
of the 5-HT1 type. 

In conclusion, from our results it is clear that therapeutic doses of 
antidepressants profoundly inhibits neuronal excitation and 5-hydroxy
tryptamine receptor responsiveness in certain brain regions, such as the 
hippocampus, whereas they have no apparent effect in other regions, such 
as the brainstem. The time course for many of these effects parallels that 
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required for the development of a therapeutic response in depressed 
patients. 
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Computed Axial Tomography in Schizophrenia. 

The objectives of this project are (i) to assess the incidence of cerebral 
atrophy and anomalous neuroanatomical asymmetries among an Irish 
sample of patients with schizophrenic disorders, and (ii) to investigate the 
clinical correlates of CT measures among the patient group. 
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Measures derived from CT scans from a group (N = 100) of patients 
drawn from consecutive referrals to the Professorial Psychiatric Unit, 
Cork Regional Hospital, who conform to DSM Ill criteria for schizo
phrenic, schisophreniform or schizoaffcctive disorders are being compared 
to those from a group (N = lOO) of healthy controls with no psychiatric 
history. Groups are age and sex matched. CT measures include Ventricular 
Brain Ratio (VBR), cortical and vermian atrophy, measures of the 3rd 
and 4th ventricles, width of the frontal horns, and bilateral densities of 
grey and white matter, and of the thalamus and caudate nuclei. A wide 
range of clinical correlates are being investigated among the patient group. 
To date over 75 CT scans have been conducted. Initial data from a small 
group of patients and controls has been analysed. 

VBR is a measure expressing the area of the lateral ventricles, as a 
ratio of total cranial area. Enlarged ventricles indicate dUfuse, non
specific cerebral atrophy. VBRs were larger among a group of 13 patients 
than among a group of 13 age and sex matched controls, (t = 2.394, 
p < 0.025). The mean VBR among patients was 21.55% larger than the 
control mean; only one patient had a VBR below the control mean. 
Among patients there was no significant correlation between VBR and 
age (r = 0.03), age of onset (r = 0.13), duration of illness (r = - 0.08), 
or years on medication (r = -0.18). First admissions (N = 5) had higher 
VBRs than later admissions (t = 2.22, p<0.05) corroborating that larger 
VBRs are not a consequence of chronicity or longterm exposure to 
neuroleptics. 

While the numbers analysed to date are too small for conclusions to 
be drawn, the initial results are encouraging. 

John L. Waddington, MA., MSc., PhD., in collaboration with Kathy M. 
O'Boyle, BSc., PhD. . 

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

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

Chronic treatment w·ith neuroleptic drugs can result in the development 
of dopamine (DA) receptor supersensitivity, and the syndrome of tardive 
dyskinesia {late-onset involuntary orofacial movements) is commonly 
thought to derive from such events in patients so treated. We have further 
examined this hypothesis in a potential animal model by comparing the 
abilities of two neuroleptics to induce orofacial movements in rats and 
relating this effect to changes in D-2 DA receptor status. 

Rats were treated chronically with the depot neuroleptic drugs 
fluphenazine decanoate or haloperidol decanoate, or vehicle, for 6 months. 
During the treatrr..ent period, and for 2 months after cessation of treatment, 
the animals were assessed for orofacial movements. At the end of the 
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post-treatment phase animals were sacrificed and striatal D-2 DA receptors 
measured using radioligand binding techniques with 3H-spiperone. 

Both drugs induced a similar degree of excess orofacial movements in 
a proportion of treated animals compared to the vehicle-treated controls. 
These movements persisted during the post-treatment phase. Although 
oral movements were indistinguishably present in either neuroleptic 
group, D-2 receptors were elevated only in the haloperidol decanoate 
group (Table 1). Furthermore, animals in whom oral movements of 
moderate or greater severity were present had identical D-2 receptor 
densities to their counterparts who did not develop orofacial movements 
(OFM; Table I). 

TABLE 1 
Striatal D-2 dopamine receptor density at 2 months after cessation of 

6 months chronic neuroleptic treatment 

Control Fluphenazine Haloperidol 

All 11.6±0.2 10.6±0.7 15.8±0.6** 

-OFM 11.6 10.6 15.7 

+OFM 10.5 16.1 

Bmax for 3H-spiperone binding, pmoljg; "-'*p <0.01; n = 3-7 

These results suggest that factors other than D-2 DA receptor super
sensitivity may be involved in the neuroleptic-induced development of 
orofacial movements. Extrapolating to the clinical condition of tardive 
dyskinesia these data support the view that the pathophysiology of tardive 
dyskinesia does not necessarily involve changes in the characteristics of 
striatal DA receptors. Contrary to prevailing hypotheses, the search for 
agents that may be less likely to produce this serious adverse effect should 
consider actions other than D-2 receptor affinity. 
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Characterisation of Benzodiazepine Binding Sites on Brain Cells in Culture 
and their Possible Role in Inhibition of Cell Proliferation. 

Benzodiazepines potently inhibited the proliferation of C6 glioma cells 
in culture at micromolar concentrations as judged by a [3H] thymidine 
mitotic index method. In other cell types it has been reported that only 
•peripheral-type' benzodiazepines showed anti-mitotic and prodifferen
tiative activity. However, in C6 glioma it appeared that both 'peripheral
type' and 'central-type' and benzodiazepines showed the antimitotic action. 
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Benzodiazepines of both types were found to inhibit nucleotide uptake 
into C6 glioma at micromolar concentrations. The inhibition of nucleotide 
uptake by benzodiazepines has been shown by kinetic analysis to be due to 
inhibition of nucleotide metabolism. This inhibition thus complicates the 
analysis of the anti-mitotic effect as monitored by the [3H]-thymidine 
mitotic index assay. 

Using cell and nuclei counting techniques, it has been found that only 
peripheral-type benzodiazepines have anti-mitotic action on these cells. 
C6 glioma cells were found to bind peripheral-type benzodiazepines with 
affinities in the nanomolar range. However, the relatively low potencies 
of benzodiazepines in their antimitotic actions seems inconsistent with 
this action being mediated through these sites. 
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Department of Biochemistry, Royal College of Surgeons in Ireland, 
Dublin. 
Intestinal Cholesterol Metabolism - Alterations due to Diabetes Mellitus · 

This study set out to investigate the possible effects of diabetes on intestinal 
cholesterol metabolism, using a rat intestinal cell culture system. A 
successful method of maintaining intestinal cells from alloxan-diabetic 
rats in culture has been established and a sensitive assay for 3-hydroxy-3-
methylglutaryl CoA reductase (HMGCoA red.), the key rate-limiting 
enzyme in cholesterol biosynthesis, has been developed. The results to 
date are summarised in the following table: 

HMGCoA reductase in rat intestinal cells (nmoles productjminjmg protein) 
(values are the mean ± S.E.M. with the number of experiments in 
parentheses) 

Total Expressed* (%of total) 
a) Controls: 

Normal (n = 8) 0.80 ± 0.15 0.54 ± 0.13 (68) 
Diabetic (n = 5) 4.33 ± 0.53 0.92 ± 0.72 (67) 

b) Cells +Insulin: (1 fll U/ml for 2 hr) 
Normal (n = 5) 1.26 ± 0.22 1.25 ± 0.26 (99) 
Diabetic (n = 3) 1.91 -1- 0.68 1.59 ± 0.50 (83) 

*Activity measured in the presence of sodium fluoride, an inhibitor of 
HMGCoA reductase activation by cellular phosphatases. 
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These results i-ndicate a greatly increased activity ofHMGCoA reductase 
in intestinal cells from diabetic animals both in terms of the total and the 
expressed activity. When the cells are cultured in the presence of insulin 
there is little change in the total activity in the non-diabetic animals, but 
those of the diabetic cells are considerably reduced. These data would 
appear to indicate, at first sight, a role for insulin in suppressing the 
de novo synthesis of HMGCoA reductase in intestinal cells while possibly 
giving rise to increased expression of pre-existing enzyme, perhaps through 
a dephosphorylation process. These preliminary findings will be statistically 
validated by increasing the numbers of animals in each group. These 
results are of considerable interest as they differ to a great extent from 
those of Devery and Tomkin {1986)1 who reported a stimulatory effect 
of insulin on hepatic HMGCoA reductase. This may be a further mani
festation of differences in cholesterol metabolism in hepatic and intestinal 
tissues. 

1DEVERY, R. TmiKIN, G. H. The effect of catecholamines and insulin on 
3-hydroxy-3-methylglutaryl coenzyme A reductase and acylcoenzyme 
A: cholesterol-0-acyltransferase in isolated rat hepatocytes. Diabeto
logia 29, 122- 124, 1986. 

Mary Devitt, BSc., PhD., in collaboration with Nicola Harte-Barry, BSc. 

National Institute for Higher Education, Dublin. 

Sterol Carrier Protein and Serum Lipoproteins. 

Sterol carrier protein is an ubiquitous, low molecular weight (14,200), 
soluble, lipid-binding protein first discovered during the investigation of 
the later steps in cholesterol biosynthesis. It has been shown to participate 
in many aspects of lipid metabolism and regulation. Its presence in serum 
Jipoproteins has recently been demonstrated. 

The aim of this project was (a) to clarify the cholesterol and phospholipid 
binding properties of SCP, since these are the major lipid classes found on 
the surface of lipoprotein particles, (b) to develop a specific enzyme 
immunoassay for SCP and (c) to use this assay to assess the surface 
characteristics of serum lipoproteins involved in the binding of SCP to 
the Jipoproteins. 

SCP was purified from rat liver by the procedure of Dempsey, M. E. 
et al. (J. Bioi. Chem. 256, 1867-1873, 1982). Some variation was noted in 
the elution profile resulting from the final ion-exchange step on DEAE
cellulose. In certain runs, a second peak was observed as well as that 
corresponding to SCP. The cause of this is un.l<nown, but may be related 
to the age of the rats used. Other groups have noted different forms of rat 
liver fatty acid binding protein (which is thought to be identical with 
SCP), which they attribute to different lipid components. 

The purity of the SCP was checked by polyacrylamide gradient gel 
electrophoresis and the SCP band from the gel used as immunogen in the 
production of specific antiserum in rabbits. The enzyme immunoassay 
for SCP is now being developed. 
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· The cholesterol binding activity of SCP was investigated using (i) 
Lipidex 1000 (a 10% wfw substituted hydroxyalkoxypropyl derivative of 
Sephadex G-25) and (ii) dextran-coated charcoal to separate free from 
SCP-bound cholesterol. Preliminary results suggest that, despite its name, 
SCP shows a very low cholesterol-binding activity. This result finds 
support in a recent comparison of 2 low molecular weight protein 
preparations from rat liver, one of which resembles the SCP used in this 
study (Scallen, T. J. et al., J. Bioi. Chem. 260, 4733-4739, 1985). 

John DonJon, BSc., PhD., in collaboration with Katrina Howard, BSc., 
PhD. and Micbael P. Carty, BSc., PbD. 

University College, Galway. 

Regulation of Rat Liver Phenylalanine Metabolism. 

The regulation of phenylalanine metabolism in rat liver has been examined 
under conditions where the activity of hepatic phenylalanine hydroxylase 
are known to be stimulated i.e. (a) upon feeding a high protein diet for 
seven days or (b) in animals subjected to streptozotocin-induced diabetes. 
Our earlier studies had concentrated in enzyme assays in vitro. It was 
necessary to show that these data truly reflected the activity of phenyl
alanine hydroxylase and, therefore, phenylalanine catabolism in vivo. To 
this end we have studied the metabolism of 3H-phenylalanine in control 
animals, diabetics and rats fed on high protein diet. 

We adopted a modific-ation of a published procedure. The principle is 
that, since it has been established that phenylalanine hydroxylase is rate 
limiting step in phenylalanine catabolism, the rate of release of 3H 20 into 
the blood stream is a true measure of 3H-phenylalanine conversion to 
3H-tyrosine, catalysed by phenylalanine hydroxylase. Only labelled 
phenylalanine was injected, because as we have confirmed, injection of 
cold phenylalanine induces additional activation of phenylalanine 
hydroxylase. 

The accumulation of 3H 20 in the plasma of control and diabetic 
animals was linear over a period of 30 minutes following injection of 
3H-phenylalanine. However, the rate of accumulation was elevated by 
250% in the diabetic rats, indicating increased phenylalanine hydroxylase 
activity in their livers, in agreement -H;th our earlier data from assays 
in vitro. Similarly, we observed elevated accumulations of 3H 20 in plasma 
of rats fed on high protein diet. However, in this instance the response with 
time was not linear, which suggests that in these animals a step subsequent 
to phenylalanine hydroxylase may also be rate-limiting for phenylalanine 
catabolism. Nevertheless, our data have shown that under conditions 
where hepatic phenylalanine hydroxylase is stimulated there is also 
elevated phenylalanine catabolism. We consider that the significance of 
these changes in phenylalanine catabolism reflect the organisms need 
(i) to dispose of phenylalanine which may be toxic, as is evident in PK U; 
(ii) to manufacture additional glucose from phenylalanine as we have 
shown occurs in the animals fed on the high protein diet. 
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Does Drinking Suppress Vasopressin Secretion in Man. 

Orogastric signals rather than plasma expansion may be responsible for 
the diuresis which occurs on drinking fluids isosmotic with plasma. In this 
study we investigated the time course of the diuresis and the changes in 
plasma volume on drinking Tyrode and mannitol solutions. We also 
measured plasma vasopressin (A VP) levels at selected intervals. The 
project had ethical approval and ten volunteers gave informed consent 
to the procedures. At 09.00 h free flowing venous blood was collected at 
20 m.in intervals from subjects in the supine position who had abstained 
from food and fluids from the previous evening. Changes in plasma 
volume were calculated from haemoglobin and haematocrit values using 
the equation of Oreenleaf. Convertino & Mangseth (1), and plasma AVP 
was measured by a sensitive radioimmunoassay using the method of 
Hawthorn. Ang & Jenkins (2). The antibody used was kindly donated by 
Dr. Ang of St. Oeorge's Hospital, London. Five subjects drank 20 ml/kg 
body weight of Tyrode solution and the other five a similar volume of 
isosmotic mannitol. 

Plasma volume expanded following Tyrode ingestion to reach a peak 
expansion of 12.1 ± 2.9% at 120 min from the start of drinking (P < 0.01). 
Urine output increased from 0.9 ± 0.2 rnl/min to peak at 7.9 ± ).3 ml/ 
m in 50-70 min from the start of drinking (P < 0.01). Plasma A VP fell from 
pre--drinking values of 3.5 ± 0.6 pg/ml to 1.9 ± 0.4 pgfml 40 min from 
the start of drinking (P < 0.01). At 120 min plasma A VP had returned to 
3.9 ± 0.9 pgjml. After ingestion of mannitol, plasma volume did not 
expand and all subjects experienced diarrhoea. Nevertheless urine output 
increased as in the Tyrode group and plasma AVP showed a similar 
pattern. These findings support the suggestion of Gebruers, Hall, O'Brien, 
O'Leary & Plant (3) that the diuresis to drinking fluids isosmotic with 
plasma is mediated by a fall in plasma A VP initiated by signals arising 
not from plasma expansion but from receptors, as yet undefined, in the 
gastrointestinal tract. 
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F. Hallinan, BSc., PhD., in collaboration with M. Daly, BSc. 

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

An Investigation of the Clinical Utility of Certain New Techniques for the 
Electrophoresis and Detection of Proteins in Polyacrylamide Gels. 

Our work in the last year has concentrated on a detailed characterisation 
of the mutant form of antithrombin HI (A T'Dublin') which we discovered 
in 1985. This mutant occurs with a higher frequency among patients with 
acute lymphoblastic leukaemia (ALL (4/106) than in the normal popula
tion studied (3/430). A wider oncology population has now been examined 
and two additional heterozygotes have been detected, one was a patient 
with Ewing's Sarcoma and the second a patient with Osteogenic Sarcoma. 

A range of standard coagulation tests was carried out on six A T'Dublin' 
heterozygotes and the results were within normal ranges for all individuals. 
In addition, no difference was observed between the controls and AT
'Dublin' heterozygotes when immunologic and activity levels of ATIII 
were measured in both groups. Electrophoretic analysis showed that 
AT'Dublin' has normal heparin and thrombin reactivity. The molecular 
size of the control and mutant forms of A Tin are similar and both forms 
react with thrombin to give complexes which have the same molecular 
weight. A T'Dublin' is, therefore, a novel mutant form inasmuch as it 
has no effect on coagulation function. 

Careful examination of the AT'Dublin' isoform pattern suggests that 
it is due to a single ooint mutation which has resulted in the substitution 
of a more negati~eiy- charged amino acid molecule. The latter is supported 
by the observation that desialylation of A Till reduces the isoforms to a 
single band in the control while two bands representing the normal and 
anodally shifter mutated forms of the protein are seen with the mutant. 

The chi-square test showed that the frequency of the AT'Dublin' allele 
in children with ALL relative to its frequency in the control group is 
significantly different, demonstrating that this mutation may be associated 
with an increased risk of developing ALL. This association is specific to 
ATIII since the frequencies of the mutant Z and S alleles of the related 
protein al antitrypsin were similar in both groups. 
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A. C. B. Hooper, MB., BCh., BAO., BSc., PhD., in collaboration with 
Anne Lardner, BSc. 

Department of Anatomy, University College, Dublin. 

An Experimental Study of Muscle Injuries and the Efficiency of Thera
peutic Methods used in their treatment. 

Having established that the daily use of ice did not affect muscle healing, 
the study continued with an investigation of the efficacy of therapeutic 
ultrasound in treating uniform transection injuries, created under intra
peritoneal anaesthesia, in the tibialis anterior muscles of Sprague
Dawley rats. 

Under general anaesthesia, the right limbs received a single daily 
treatment with ultrasound at a dosage of 2.5 wattsjcm2 pulsed 1 :5 for 
5 minutes using water as a transmission medium, commencing 24 hours 
after injury. The left anterior muscle served as an untreated control. A 
day later, 48 hours after injury, treated and untreated muscles displayed 
an identical degree of scar formation, cellular escudation and fibre 
degeneration. By 7 days a connective tissue scar had formed in all 6 
treated muscles, but in only 4 controls, and capillary formation was also 
more advanced. Extravasated erythrocytes had been cleared completely 
from all treated muscles, but persisted in 4 controls at this stage, while the 
inflammatory exudate had subsided to a greater extent as a result of 
ultrasound therapy. By 14 days fibre reunion had commenced in 4 out of 
6 treated muscles compared with only 2 of the 6 controls. 

The same ultrasound regime was used in a fu rther 14 rats in whom the 
injured right limb had also received an initial 30 minute application of 
ice immediately after injury. The histologic-al appearances were similar to 
those seen in the earlier experiment, but there were, however, no differences 
discernible between treated and untreated muscles at 2, 7 or 14 days. 

Although the number of animals involved in the study was relatively 
small, therapeutic ultrasound appears to exert a beneficial effect on the 
healing of skeletal muscle injuries, an effect which is inhibited by initial 
cryotherapy. These findings if confirmed by fur ther planned quantitative 
studies, would suggest that changes are required in the therapeutic regimes 
commonly used in the treatment of sports injuries. 
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Roderick P. Keman, DSc., PhD., MRIA., in coliaboration with Margaret 
McDaid, BSc. 

Department of Physiology, University College, Dublin. 

Proton Transport Mechanisms in Epithelia and in Muscle. 

Using intracellular electrodes specific for sodium and hydrogen ions we 
had previously confirmed the presence of an insulin-stimulated Na ~ fH + 

exchanger in frog sartorius which produced alkalinization of the cell 
interior (4. Physiol. 344, 16P, 1984). In the present report we describe the 
stimulation of this exchanger by exposure of sartorii to high pC02• We 
measured intracellular sodium activity, a~a• with microelectrodes con
taining in their tips the sodium ligand ETH 227, while the sartorii were 
immersed in Ringer. The purpose of the experiments was to study the 
kinetics, energetics of the exchange and to test its sensitivity to the diuretic 
amiloride. When Ringer was bubbled with 10% C02 in oxygen the rise 
in aA .. was hardly measurable but when the Na-K pump was blocked by 
incorporating 10-4M ouabain in the Ringer (also l0 - 6g.l-1 tetrodotoxin 
to prevent muscle from twitching), aka increased at a rate of 0.58 ± 0.07 
mM.min - l over a period of 1 hr (n = 8), which was about twenty times 
the rate in ouabain-treated sartorii bubbled with 5 % C02 (pH 7.4). A 
typical record Fig. A shows a slope from which influx rate may be 
calculated by reference to the electrode calibrations. 
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In Fig. Bit can be seen. that when 10 - 4M amiloride was also included 
in the Ringer, uptake of sodium by the fibres in response to acid loading 
was virtually abolished. We also examined the steady-state a~a under 
conditions where intracellular pH, pHi, of rat soleus muscles was modified 
by reduction of pC02• In this case we immersed soleus muscles in normal 
Kreb's fluid bubbled with 5% C02 in which pHi had a mean value of 
7.08 ± 0.008, and companions in bicarbonate-free Kreb's s-HEPES 
buffered fluid bubbled with pure oxygen, in which pHi was 7.25 ± 0.006 
(n = 8). When 10- 4M scillaren was added to block the sodium pump 
the mean a~a value over the first 20 minutes of incubation was 9.7 ± 1.0 
in normal Krebs and 6.8 ± 1.1 in HEPES-Krebs's fluid, suggesting a 
switching off of the Na + /H + exchanger in the latter. 
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Wm. Clayton Lol·e, MA., :MSc., PhD., in collaboration with Linda 
Keane, BSc. 

Biochemistry Department, Trinity College, Dublin. 

The Preparation of Radiolabelled Lecithin and its Use to Study the Substrate/ 
Product Lipoproteins involved in the Lecithin :Cholesterol Acyl Transferase 
(LCAT) Reaction. 

Introduction 
The LCA T reaction involves the transfer of long chain acyl groups from 
the 2 position of lecithin to the 3~ hydroxyl function of cholesterol, 
as follows: 
Lecithin + Cholesterol~ Lysolecithin + Cholesteryl Ester. 
Generally this reaction is measured by the conversion of radiolabelled 
cholesterol to cholesterol ester or by the decrement in free cholesterol. 
·Both the substrates and products participate as components of specific 
plasma lipoproteins which also contain apoproteins which modulate the 
LCA T reaction. It is generally agreed that the high density lipoproteins 
(HDL) provide the substrates as the subfraction HDL3 which becomes 
converted in the process to HDL2• On ultracentrifugation of plasma 
Jipoproteins both the enzyme LCA T and its main activator apoprotein 
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A-1 are found in the HDL fraction. Under certain circumstances choles
terol within the low density lipoprotein LDL may also participate in the 
LCA T reaction. 

Purpose 
In order to investigate the quantitative importance of the HDL and 
LDL fractions as participants in the LCA T reaction it was decided to 
synthesize lecithin with a radiolabelled fatty acid in the 2 position. Then 
with the availability of the two substrates, of the LCAT reaction, in 
labelled form it should be possible to determine the 'specific activity' of 
the substrates in individual lipoprotein fractions before and after the 
LCA T reaction. By the use of inhibitors, time course studies and separation 
techniques the quantitative importance of the different lipoprotein fractions 
should be more clearly defined. 

Objectives and Results 
Using rat liver microsomes, appropriate cofactors, 2-lysolecithin and 
labelled fatty acids (Love et al, 1985), lecithin preparations containing 
labelled fatty acids in the two position were synthesized. The percentage 
of fatty acid added (2J!Ci and 30-250 nmol) which was recovered in 
lecithin was 60-80% J-14.C-Linoleic; 60-70% of3H-Arachidonic; 60-80% 
P'C-Oleic and 3% of P 4C-Palmitic acids· respectively. Hog pancreatic 
phospholipase A 2 (EC3.1.1.4) - which specifically hydrolyses acyl esters 
in the 2 positions of lecithin - released > 95% of the radiolabel in the 
synthesized lecithins, therefore establishing that these synthesized radio 
lecithin preparations contained the labelled fatty acid in the 2 position. 
Also by incubation of these lecithin fractions with human plasma, isolation 
and t.l.c. of lipids it was shown that these fatty acids were transferred by 
LCAT reaction to form radiolabelled cholesterol esters. Thus, the first 
objective of the study was accomplished. 

By sonication of lecithin preparations with whole and fractionated 
human plasma in the presence of DTNB (inhibits LCAT) it was found 
that 60% of the added lecithin was recovered in the HDL fraction and 
40% in the VLDL/LDL fraction. Within the HDL fraction 75% was in 
the HDL3 fraction and 25% in the HDL2 fraction. Using three different 
divalent cation/polyanionic separation techniques followed by dialyses 
"HD L" fractions were also shown to retain 60 to 88% of the LCAT 
activity of the whole plasma from which the fractions were prepared. 

Work is continuing on the last objective of determining the quantitative 
importance of the individual HDL and LDL subfractions within whole 
plasma in the LCA T reaction in relation to time. 
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Finian Martin, PhD., in collaboration with James Whelan, BSc. (Hons.) 

Department of Pharmacology, University College, Dublin. 

Regulation of Prolactin Gene Expression in G H 3 Cells (a rat pituitary 
tumour cell line) by Estrogens and Glucocorticoids. 

In the earlier phases of this study we established, using cytoplasmic dot 
hybridisation and Northern analysis, that both estrogen and thyrotropin 
releasing hormone induced increases in prolactin specific mRNA levels 
in GH 8 cells could be reversed by the triphenylethylene antiestrogen, 
tamoxifen. We, further, confirmed that glucocorticoid treatment will 
increase growth hormone (GH) specific mRNA levels but not prolactin 
specific mRNA levels in GH3 cells. In DNA transfection studies we have 
now investigated these effects at the transcriptional level. 

A chimeric gene (pPrL-CA T), in which the bacterial chloramphenicol 
acetyl transferase (CAT) gene is under the transcriptional control of rat 
prolactin gene 'promoter-enhancer' sequences, was transiently transfected 
into GH8 cells and a number of other cell lines of nonpituitary origin. 
Transcription from the prolactin promoter, as judged by CAT activity in 
harvested cell extracts, was found only in the transfected GH 3 cells. This 
suggests that the rat prolactin promoter is under strict 'tissue-specific' 
control. Both estradiol and TRH increased transcription from the prolactin 
promoter in GH 8 cells as judged by increases in CAT activity and these 
increases could be reversed by tamoxifen. These findings suggest that the 
antiestrogen tamoxifen may have the capacity to inhibit increases in 
transcription from the prolactin promoter both by an estrogen receptor 
mediated mechanism (i.e. that induced by estradiol) and by an estrogen 
receptor independent mechanism (i.e. that induced by TRH). This 
phenomenon will be further investigated. 

We have also established that the glucorticoid, dexamethasone, can 
increase transcription from the rat GH gene promoter, in a dose dependent 
manner; this was demonstrated by transient transfection of a chimeric rat 
GH gene promoter-CAT construct into GH8 cells. Subsequently, a 475 bp 
fragment of the rat GH promoter (mapping from nucleotide - 48 to - 523; 
transcriptional start site, + 1) was isolated and cloned into a chimeric 
construct containing an enhancer deleted Rous sarcoma virus promoter 
linked to the CAT gene RSV- - CAT): we could demonstrate that this 
fragment conferred dexamethasone inducibility on the RSV--promoter 
when transfected into GH s cells. It would seem, therefore, that the -48 
to -523 fragment of the rat GH promoter contains recognition sequences 
for the glucorticoid receptor and we are presently attempting to 
identify these. 
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T. Joseph McKenna, MD., FRCPI., FRCP., FACP., in collaboration with 
Stephen Fitzpatrick, BSc. 

Department of Endocrinology, St. Vincent's Hospital; Department of 
Medicine, University College, D ublin. 

the Effect of Dopamine on Potassium-stimulated A ldosterone Production. 

We have recently initiated examination of the effect of dopamine on 
potassium stimulated aldosterone production in bovine glomerulosa cell 
suspensions. As the concentrations of potassium increased from 0, 4, 
5.8 to 8 mmol/l, aldosterone accumulation increased; at a potassium 
concentration of 12 mmol/1 there was no further increase in aldosterone 
accumulation. The addition of dopamine was generally associated with 
an inhibition of aldosterone production. 

We have studied the isolated early (to pregnenolone production) and 
late (subsequent to pregnenolone production) phases of aldosterone 
biosynthesis. To do this we examined the effect of dopamine on 
pregnenolone accumulation in trilostane-treated glomerulosa cells. At 
potassium concentrations in excess of 4 mmol/1 there was a consistent 
reduction in the pregnenolone concentration in the presence of dopamine. 
To study the late phase we examined the effect of dopamine on the 
conversion of deoxycorticosterone to aldosterone. At potassium con
centrations in excess of 4 mmol/1, the addition of dopamine brought 
about a reduction in the production of aldosterone from deoxycorti
costerone. 

These preliminary observations suggest that dopamine influences 
potassium-stimulated biosynthesis by independent inhibitory effects on 
the early and late phases of aldosterone b iosynthesis. 

Short Term Cell Culture 
In order to improve the sensitivity of adrenal zona glomerulosa cells to 
the presence of potential modulators of aldosterone production, we are 
in the process of developing a short term culture system. 

This involves maintaining glomerulosa cells for 72 hours in culture at 
37oC under an atmosphere of 95% air, 5% C02, with media change every 
24 hours. After 72 hours modulators of aldosterone biosynthesis are 
introduced and cells incubated for a further 2 hours. 

Experience to date, using angiotensin II (A-Il) stimulation of aldosterone 
production in cultured glomerulosa cells has shown that although the 
actual amount of aldosterone produced was j ust over 25% of that achieved 
for A-Il s.timulation of the same number of cells in cell suspensions, the 
post-stimulation value represented a 7-fold increase from the basal level 
in .cultured cells. This. responsiveness was far greater than that obtained 
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using acutely suspended cells. This system is being used to examine the 
effect of dopamine on catecholamine-stimulated aldosterone production. 

Daniel J. O'Donovan, BAgrSc., MS., PhD. 

Physiology Department, University College, Galway. 

Inter-organ Relationship in the Utilisation of Glutamine. 

Most organis in the body extract ammonia from the blood. It is then 
incorporated into glutamine or urea. The kidney is a net producer of 
ammonia. The purpose of these experiments was to determine the rate 
of extraction or release of nitrogenous compounds by the liver and kidney. 

The femoral artery, renal vein, portal vein and hepatic vein or male 
Sprague-Dawley rats were cannulated with a 25 gauge needle. A bevelled 
P-E 10 cannula was inserted into each blood vessel and secured in place 
with a ligature. A 26 gauge needle was attached to the free end ot the 
cannula, which was fitted with a rubber seal injection cap to prevent loss 
ot blood and to allow intermittent sampling. 

Samples were taken from these vessels every 15 minutes and were assayed 
for glutamine, glutamic acid, ammonia and urea. Similar samples were 
taken and assayed for rats fasted for 4 days and for rats receiving 1.6 ml 
per kg of carbon tetrachloride (CCI 4) daily, via gastric tube, for 4 days. 
Fasting reduced and CCI, increased the arterial glutamine concentration. 
Similar changes occurred in the renal venous glutamine concentration. 
The extraction of glutamine by the kidney was increased with CC14 
treatment, while in starvation there was no extraction of glutamine by 
the kidney. There was no renal arterio-venous difference for glutamic acid 
in the control rats. There was a substantial renal extraction of glutamic 
acid by the starved rats, while there was a net renal release of glutamic 
acid by the CCI4-treated rats. 

Both CC14 and starvation elevated the arterial concentrations of 
ammonia and urea. The release of ammonia into the renal vein of the 
control rats was dissipated completely by starvation and CC14 • Since 
CC1 4 destroys the Jiver the rise in arterial ammonia concentration is not 
surprising. The fact that there was no corresponding increase in renal 
venous ammonia concentration was explained by a three-fold elevation in 
the rate of urinary ammonia excretion. In starvation ammonia was also 
diverted away from the renal vein and into the ureter. 
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Michael P. Ryan, BSc., PhD. and Iona Pratt, BA. (Mod.), PhD., DipTox. 
in collaboration with Trisha Ormond, BSc. (Hons.). 

Department of Pharmacology, University College, Dublin. 

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

Clinical use of the anticancer drug cisplatin is associated with nephro
toxicity, renal magnesium wasting and development of hypomagnesaemia. 
Renal clearance of cisplatin is greater than that of inulin, indicating active 
secretion in addition to glomerular filtration, but the transport mechanisms 
involved have not been fully characterised. Having established an animal 
model for the nephrotoxic and magnesium-wasting properties of cisplatin, 
the aim of our most recent work has been (1) to examine the effect of 
eo-administration of amiloride on cisplatin nephrotoxicity in vivo and 
(2) to investigate the uptake mechanisms for cisplatin using renal slices 
in vitro, including competitive inhibition studies with amiloride and other 
drugs which are actively secreted by the kidney. Amiloride may reduce 
tbe nephrotoxicity of cisplatin due to its (a) diuretic action, (b) magnesium
sparing properties, (c) handling by the renal organic base transport system. 

In in vivo studies cisplatin was administered to male Wistar rats either 
as a single i.p. dose of 7.5 mgfkg (acute studies, animals examined 6 days 
after dosing) or as 4 weekly doses of 3 mg/kg (chronic study, animals 
examined 6 days after the last dose of cisplatin). The animals were main
tained on standard laboratory rat chow (an acute study regime only) or 
on a magnesium-deficient (8 mmolfkg) diet (an acute and a chronic study). 
Amiloride (2.5 mgjkg) was administered I hour before and 24 hours after 
each dose of cisplatin. Significant increases in blood urea nitrogen (p < 0.01) 
and kidney:body weight ratios (p<0.02) were found following both acute 
and chronic administration of cisplatin. Similar increases were found in 
animals given both amiloride and cisplatin, indicating that under these 
experimental conditions the diuretic did not reduce cisplatin nephrotoxicity. 
Urinary magnesium excretion was significantly elevated (p < 0.001) in 
cisplatin-treated animals during the second week of the chronic study and 
hypomagnesaemia was detected on termination of the study (plasma 
magnesium 0.51 ± 0.06 mmol/L in cisplatin-treated rats compared with 
0.87 mmol/L in controls). eo-administration of amiloride did not prevent 
the urinary magnesium wasting and development of hypomagnesaemia 
following chronic cisplatin administration. 

In vitro uptake studies showed that cisplatin significantly reduced the 
uptake of the prototype organic base tetraethyl ammonium bromide 
(TEA) into renal slices prepared from untreated rats. A slice:medium 
(S:M) ratio of 15.13 ± 1.40 for TEA alone was reduced to 10.96 ± 0.80 
in the presence of 3 mM cisplatin. Cisplatin had no effect on the uptake 
of p-aminohippuric acid (PAH), a substrate for the organic acid transport 
system, indicating that the drug has a selective affinity for the renal base 
transport system. 

Amiloride significantlY reduced (p<O.OOI) the uptake of TEA into 
slices at concentrations of 1 mM and 3 mM. Similar results were obtained 
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with thiamine, indicating that these compounds have a greater affinity 
than cisplatin for the uptake system. This was confirmed by the finding 
that cisplatin (4 mM) did not reduce the uptake of [14C]-amiloride into 
renal slices. Uptake of TEA and PAH was also measured in renal slices 
prepared from animals in the in vivo studies detailed previously. Chronic 
administration of cisplatin with or without coadministration of amiloride 
resulted in a significant inhibition of TEA uptake (p < 0.05). Uptake of 
PAH was also inhibited in the cisplatinjamiloride group, indicating a 
more severe and non-specific insult. No effects on TEA or PAH uptake 
were seen following an acute cisplatin dosing regime with or without 
eo-administration of amiloride. 

These findings indicate that although amiloride and cisplatin are both 
substrates for the renal organic base transport system, amiloride does not 
prevent the nephrotoxicity and renal magnesium wasting produced by 
administration of cisplatin to rats in vivo. Pharmacokinetic studies using 
radiolabelled cisplatin in combination with amiloride will be undertaken 
to further examine the interaction of the two drugs in the kidney. 
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Peter P. A. Smyth, MSc., PhD., in collaboration with Aone E. 
Corcoran, BSc. 

Department of Medicine, University College, Dublin. 

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

To determine if the in vitro stimulatory effects of oestrogens in the isolated 
guinea pig thyroid model also apply in human tissue, surgical specimens 
of human thyroid having a histologically demonstrated rich supply of 
follicles were incubated with oestrogens and analysed cytochemically. The 
stimulatory pathway studied was the change in glucose-6-phosphate 
dehydrogenase (G6PD) activity, an index of cellular growth, in folli
cular cells. 
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Incubating segments of human thyroid for 5 hrs with TSH (1- 10 mU/1) 
or Graves' lgG (50-150 ugjml) produced significant increases in G6PD 
activity in thyroid follicular cells analogous to those observed in the 
guinea pig system. Similar increases in G6PD activity were produced when 
human thyroid was incubated with oestradiol (E2 10- 1,000 pg/ml) or 
oestrone (E1 200- 10,000 pgfml) with E2 displaying the greater potency. 
Thus the postulated role for oestrogens in modulating growth responses 
in the isolated guinea pig thyroid may equally apply in the human system. 

A role for the naturally occurring polyam.ines in mediating thyroidal 
responses to stimulation was investigated by incubating thyroid tissue 
with stimulators in the presence of difiuoromethylornithine (DFMOI0- 5-

I0 - 8M) an inhibitor of ornithine decarboxylase activity and thus of poly
amine production. The stimulatory effects on G6PD activity in thyroid 
follicular cells induced by TSH, Graves' IgG or oestrogens could be 
inbibited by the presence of DFMO in the incubation medium. These 
findings demonstrate a role for polyamines in mediating thyroidal 
responses to stimulation which may be shared by· both the recognised 
thyroid stimulators and by oestrogens. 
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Professor F. G. A. Winder, MA., MSc., SeD., in collaboration with 
Denise Sheils, BA. (Mod.). 

Department of Biochemistry, Trinity College, Dublin. 

Deoxyribonuclease I of Mammals. 

In continuing our attempt to clone the bovine DNase I gene, messenger 
RNA was successfully prepared from bovine parotid (in spite of the very 
high content of RNase in that tissue), converted to cDNA and cloned in 
pUC13 plasmid. However, it was found that an oligonucleotide com
plementary to a portion of the bovine DNase I gene did not hybridise with 
any clones from more than 2,000 which were made, even though this 
oligonucleotide hybridised with the mRNA itself. Various possible causes 
of this failure were considered, and the cloning strategy was altered to 
take account of these: it was decided to use a more efficient method of 
linking the cDNA to the vector than previously, to use immunological 
methods for screening for positive clones, and to try two different ex
pression vectors. The first such vector tried was phage Lgtll but we had 
problems with this and pEX-2 was tried as an alternative expression vector. 
The pEX vectors contain a multiple cloning site at the 3' end of a fused 
cro-lacZ region, so that the product of the inserted DNA is formed as a 
fusion protein which tends to be stable and insoluble. Synthesis of the 
fusion protein is controlled by a temperature-sensitive repressor and a high 
efficiency promoter, so that at 30oC little or no fusion protein is made
while a shift to 42°C results in high-level synthesis of the protein. 

The cDNA was ligated into the EcoRI site of the multiple cloning site 
of pEX-2, and transformants were selected. The efficiency of transforma
tion was about 1()3 per ug of DNA. Plasmid DNA was prepared from 
about 20 transformants, each plasmid was cut with Rsal, and the restriction 
fragments were separated. All of the plasmids contained inserts ranging 
in size from 50 bp to 200 bp. A total of 103 transformants were then 
replica-plated on nitrocellulose filters. The filters were incubated at 42•C 
to allow expression, and the colonies were probed with polyclonal antibody 
to DNase I. Two colonies gave a strong positive reaction with the antibody, 
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and this reaction has been confirmed repeatedly, strongly suggesting that 
the clones contain portions of DNase I gene. 

These positive clones grew well at 30°C, poorly at 3rC, and not at all 
at 40°C, whereas clones containing the pEX plasmid itself grew well at 
all of these temperatures. This suggested that the product of the cloned 
gene, which would have been progressively switched on as the temperature 
increased, was lethal. Many attempts have been made to prepare plasmids 
from the immune-positive clones, but in all cases the plasmids seemed to 
be degraded during, or before, isolation, as seemed also to be the case with 
chromosomal DNA. This failure to recover undegraded plasmids, even 
when the strains were grown at 30°C or below, suggested that some 
DNase activity is shown by the product coded for by the piece of cloned 
DNA, and that that product is synthesized to some extent even at low 
temperature. Consequently, the clones were grown on DNA-agar plates 
and these plates were subsequently stained with toluidine blue. Digestion 
of the DNA was found to have taken place around the clones, but not 
around colonies which did not contain the cloned gene. 
• These findings suggested very strongly that a DNase activity was coded 
for by the piece of DNA which had been cloned. Such a finding, if genuine, 
would be extremely surprising, particularly since the size of inserts is only 
50-200 base pairs in the clones examined (though these did not include 
the clones concerned for reasons given above), so that the product formed 
is probably less than 20% of the full DNase I molecule. 

We are continuing in our attempts to recover the recombinant plasmids 
and to characterise the gene product which they seem to form. 

MICROBIOLOGY 

Gregory J. Atkins, PhD., in collaboration with Joan Smyth, BA. (Mod.), 
M. Aideen O'Sullivan, PhD. and Brian J . Sheahan, PhD. 

Department of Microbiology, Trinity College, Dublin. 

Use of cDNA ·Probes in the Analysis of Togavirus Pathogenicity. 

The aim of this project is to utilise complementary DNA (cDNA) probes 
in analysis of the pathogenicity of the RNA containing togaviruses 
Semliki Forest virus (SFV) and rubella virus. We have obtained the 
plasmid PKTH 301 from Helsinki, and used this to prepare 32P labelled 
cDNA to SFV nonstructural sequences. The plasmid DNA contains a 
tandem repeat of these sequences which can be excised with the enzyme 
Pst-1, then labelled by nick translation. 

To show the effectiveness of this probe, mice were infected with the 
virulent LlO and avirulent M9 strains of SFV. Total brain RNA was then 
extracted from both infected and uninfected mice. Viral RNA was detected 
by dot-blot hybridization in the brains of infected, but not uninfected mice. 
We are currently assessing the sensitivity of this technique. 
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We have also raised antisera against purified SFV in rabbits, and shown 
that this serum is effective in detecting the expression of viral antigens 
by infected brain cells. This was carried out by immune peroxidase 
labelling. 

The detection of SFV-related sequences by dot-blot hybridization is 
currently being extended to in situ hybridization. We intend to utilise 
both cDNA probes and antibody labelling to detect 1) cells containing 
viral RNA, 2) cells synthesising viral protein. This will be applied to 
both embryonic infection and central nervous system infection. 

ln order to set up a system for analysis of rubella virus pathogenicity, 
we have studied infection of neurons, glial cells and embryos by this virus. 
Although the virus will not infect rats or mice, it does produce a low-level, 
persistent infection of cultured embryos and glial cells. Neurons are 
not infected. 
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Emer Colleran, BSc., PhD., in collaboration with Ann Gallagher, BSc. 

Department of Microbiology, University College, Galway. 

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

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

A reliable procedure for the isolation of temperature sensitive bac
teriophage from sewage and sewage-polluted waters was perfected. Large 
numbers of temperature sensitive coliphage, which had no apparent 
specificity for H-plasmids, were detected. A variety of H-specific phage 
was also obtained and their level in sewage polluted waters was estimated 
to be c. 0.1-0.4 % of the total at 22 =c. The H -specific phage were studied 
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in detail. Plaques were fairly turbid, irregular in outline and varied from 
pin-point to about 2 mm in diameter. AJI phage examined had isometric 
hexagonal outlines and contained RNA. They differed from the majority 
of RNA phages in being sensitive to chloroform. The H-specific phages 
isolated plaqued against all H pJasmids tested, except plasmid WR23 
which appeared to be immune from infection. Characterisation studies of 
the non-H-specific, temperature sensitive phages were also initiated. 

Assessment of a variety of techniques indicated that cosmid cloning 
appeared to be the most promising technique for cloning of the resistance 
genes from selected plasmid species. Screening is currently being carried 
out for recombinants carrying clusters of antibiotic resistances as well as 
individual markers. The ultimate purpose of this work is to study the 
evolution of multiple resistance genes in H plasmids and also to determine 
relatedness between isolates from different hosts and different geographical 
backgrounds. 

Since tellurium resistance is an unusual, and apparently conserved, 
characteristic of H plasmids, studies were initiated on the biochemical 
basis of Te resistance. Preliminary data suggest the involvement of a 
membrane exclusion mechanism in H + cells and have also highlighted 
interesting effects of oxygen and the detoxifying, tellurite reduction 
system which appears to be present in both H + and H- cells. 
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Professor L. K. Dunican, MAgrSc., MSc., PhD., in collaboration with 
Angela Kelly, BSc. 

Department of Microbiology, University College, Galway. 

Development of a Transformation System in Clostridia of Medical 
Importance. 

The project begun in June 1985 involves the development of a genetic 
system in Clostridium. A method of transformation of this group would 
permit the introduction of many plasrnids as a general method for genetic 
studies and, in particular, the potential of achieving transposon muta
genesis as a tool to study the role of the many toxins produced by medically 
important Clostridia. 
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The plasmid pRB-1 which has been constructed by the insertion of the 
origin of replication of a C. butyricum plasmid into an E. coli vector is 
being used. Since the resistance determinants on this plasmid are not 
likely to be expressed in Clostridia, the transposon Tn5 which mediates 
kanamycin/neomycin resistance has been inserted into this plasmid in 
either the chloramphenicol or ampicillin gene. The structure of these 
plasmids has been verified by restriction analysis. This plasmid can be 
transformed into B. subtilis indicating that the origin of replication is intact. 

Polyethylene glycol-mediated protoplast transformation is the strategy 
being used to introduce this plasmid into C. acetobutylicum. Lysozyme 
treatment of cells grown in glycine yield a high proportion of protoplasts 
which were regeneratable at a frequency of20-40%. Attempts to transform 
this Clostridium with pRB-1 have not as yet been successful. It has been 
demonstrated that this and most species of Clostridium excrete bNAse 
enzymes which digest plasmid DNA and this is likely to hinder efforts 
at transformation. Experiments are now being conducted to inhibit the 
action of these nucleases by selective heat treatment of the protoplasts 
and by the use of nuclease-blocking treatments to allow uptake of intact 
plasmids by protoplast transformation. 

Additional plasmids are being constructed for use based on the B. 
subtilis and streptococcal plasmids. The conjugative streptococcal plasmid 
pAm Bl has been conjugated at a high frequency into Cl. acetobutyricum. 
Restriction analysis on this large plasmid has been carried out to obtain 
the MLS antibiotic determinants for use in the construction of smaller 
plasmids suitable for transformation in Clostridium. 

Bernard Francis Xavier Grumon, BSc., PhD. 

Department of Microbiology, University College, Galway. 

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

Although approximately 25 % of the human genome is composed of 
DNA which is highly repeated , very little of this DNA is transcribed and 
processed into mRNA. In this project, this subsection of repeat .sequences 
is analysed with regard to (a) the type of repeat sequence present; (b) the 
organisation at their boundaries with the unique sequences with which 
they are cotranscribed and (c) their location in the transcripts. In addition, 
the unique sequences which are located in these transcripts will be analysed 
to establish their use as probes for Restriction Fragment Length 
Polymorphisms (RFLPS). 

The first part of this project involved the screening of an oligo dT 
primed cDNA library from the human breast cancer cell line MCF7 with 
a radioactively labelled total genomic DNA probe which would identify 
colonies which contained repeat sequences. In this manner, 27 colonies 
were isolated. Of these all but clones pHR7, pHR21, pHR23 and pHR32 
contain DNA sequences of the human "Alu" repeat sequence family. 
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None of the exceptions listed above seem to be part of the human "0" 
or "Kpu" repeat families either. Clone pHR7 has been investigated most 
closely in this context and it seems to be a distant derivative of the Alu 
family as sequences from it hybridize to some other colonies which in 
turn hybridize to a probe which is a paradigm for the Alu repeat sequence. 

To analyse the structural organisation of the repeat sequences in these 
clones requires a combination of restriction enzyme digestion and DNA 
sequencing. In some cases, e.g. clones pHRl, pHR2, pHR23 and pHR29, 
appropriate digestions have separated the unique sequences from a 
fragment which contains the repeat sequences. By using a novel probe 
for the polyA region, we have shown that the repeat sequences is found 
towards the 3' end of the transcript. Following the subcloning of the 
repeat sequences into M13 vectors, preliminary DNA sequencing has 
supported this model. Further DNA sequencing is underway to provide 
more precise information on the topology of the cloned sequences. 

The identification of DNA fragments which are free of repeat sequences 
has facilitated the subcloning of these with a view to preparing DNA 
probes to test for their efficacy as monitors of Restriction Fragment 
Length Polymorphisms. The unique region of clone pHR29 has thus been 
used against a panel of normal human DNA which was digested by the 
enzyme Taq I. The probe showed itself to be free of minor repeat sequences 
(which could have been missed in the previous analysis). The results also 
showed that it detected a polymorphism in one sample of size 2,200 base 
pairs and possible two other RFLP patterns of hybridization of sizes 
1,400 and I ,600 base pairs. These results will be confirmed and expanded 
using different restriction enzymes and different DNA probes. 

Timothy J. Mantle~ BSc.~ PhD.~ in collaboration with Fiona McCusker. 

TrinityCollege, Dublin. 

The Function of the Derepressed j3-lactamase of Enterobacter sps in 
promoting resistance to Third Generation Cephalosporins. 

The problem of the emergence of bacterial strains that are resistant to 
antibiotics that are currently in clinical use has been a problem since the 
introduction of the early penicillins. It was hoped that the 'third generation' 
cephalosporins would have an extended life as they are not substrates for 
most plasmid coded ~-lactamases. Unfortunately several strains expressing 
a derepressed chromosomally coded P-lactamase (e.g. Enterobacter sps) 
have been reported to be resistants to these compounds. We are studying 
one such strain to establish whether it is the P-lactamase that is responsible 
for resistance, or, as has been suggested, the permeability to the antibiotic 
that is affected. 

We have developed a straightforward purification procedure for 
isolating the derepressed ~-lactamase from the clinical isolate (strain R46) 
in an electrophoretically homogenous form. The procedure works equally 
well with the reference strains P99, GN7471 and 208. By comparing the 
isoelectric point of the P-lactamase from strain R46 with the reference 
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strains we have been able to identify it as an A-type. We have shown, 
by a number of criteria, that the ~-iactamase from the wild type strain 
5822 is identical to the clinical isolate (strain R46) and to a mutant we 
have isolated (5822M.). Initial results with the purified enzyme from 
strains R46 and 5822 M, indicate L'lat ceftazidime and cefotaxime are 
substrates, albeit extremely poor ones. We are currently raising polyclonal 
antisera to allow us to probe the wild type cytosol by Western blotting in 
induction experiments. 

Fergal O'Gara, BSc., PhD., in collaboration with B. Boesten. 
Microbiology Department, University College, Cork. 
Genetic and Clinical Im•estigations on the Emergence ofAntibiotic Resistance 
in Clinical Isolates. 
The main objective of this research project is to investigate the emergence 
of amino glycoside resistance genes in clinical isolates. rne isolates include 
Gram negative and Gram positive bacteria isolated from the Cork 
Regional Hospital over a period of six years. 

Tne main strategy employed in the project is the development of 
specific gene probes to trace resistance determinants. Probes have been 
developed by subcloning gentamicin resistance genes from clinical isolates 
of E. coli and S. marcescens. The determinants were cloned on 3.95 Kb 
(pl87) and 7.5 Kb (pll6) Pstl DNA fragments in plasmid pBR322. The 
pl87 gentamicin resistance gene was isolated as a 0.8 Kb fragment using 
the restriction enzymes EcoRV and SalT. No hybridisation was detected 
against plasmid p 116. Hybridisation studies were performed using the 
pl87 gentamicin resistance gene to probe total DNA from gentamicin 
resistant Gram negative bacteria of clinical origin using a dot blot 
procedure. D:l\:A hybridisations were performed under stringent conditions 
so that only highly conserved sequences would be detected. Results 
demonstrated that 72% of Pseudomonas strains tested contained the 
acctyltransferase gene encoding the gentamicin resistance located on 
plasmid pl87. 32% of the E. coli strains carried the gene while no Serratia 
isolates showed hybridisation to this AAC3 gene. In addition, a significant 
number of clinical isolates which were gentamicin resistant did not show 
hybridisation to this probe. For this reason, additional gene probes are 
being developed. Experiments have been performed to develop the pll6 
resistance determinant as a specific gene probe. This involves isolating 
the gene from flanking sequences by performing Bat 31 deletjon analysis. 
An aminoglycoside resistance determinant from a Gram positive bacteria 
(S. aureus) has also been isolated on a 2.7 Kb Sau 3A fragment. These 
resistant determinants are being further developed a.s specific gene probes 
to study the epidemiology of gentamicin resistance genes in isolates from 
the hospital environment. 
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J. Tony Pembroke, HND., BSc. (Hons), PhD., in collaboration with 
Aidan Masterson, BSc. (Hons). 

The National Institute for Higher Education, Limerick. 

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

Plasmid R391, the prototype IncJ group plasmid, has been shown to 
sensitise E. coli to UV irradiation (Pembroke & Stevens, Jour. General 
Microbiology 130, 1984). In an effort to characterise this phenomenon 
we have shown that products encoded by plasmid R39I interact with the 
DNA repair capacity of the host giving rise to UV sensitivity (Pembroke, 
Stevens & Masterson, in press). At the genetic level it has been shown 
that plasmid R391 acts via arecA dependent, uvrAfuvrB reeF dependent 
process in E. coli giving rise to a reduction in genetic recombination by 
interfering with strand joining of newly repaired DNA (Pembroke, 
Stevens & Masterson, in press; Pembroke and Masterson, Proceedings 
XIV lnt. Congress o.f Microbiology, 1986). The UV sensitising function 
associated with plasmid R391 has been cloned, generating a recombinant 
plasmid pJTP27. (Pembroke et al, Plasmid 16, 1986). Examination of the 
products encoded by this plasmid in maxicells, and plasmid R 391 in 
wild type cells treated and untreated with UV irradiation has revealed 
that a UV inducible protein may be a.ssociated with the UV sensitivity 
(Pembroke & Masterson, unpublished). 

Plasmid R 391 has been transferred into the Ames/Salmonella tester 
strains and derivatives challenged with a variety of chemical mutagens. 
Sensitivity to a variety of chemical mutagens was observed in Salmonella 
strains containing R391, while a 4- 5 fold increase in mutagenesis was also 
observed. Chemicals such as urethane and hexamethyl phosphoric 
triamide, which are not detectable by the Ames system but which are 
carcinogenic in mammalian systems (Brusic, Principles of Genetic 
Toxicology, Plenum Press, 1980) gave a marked sensitisation in R391 
containing strains. (Masterson & Pembroke, submitted). lt thus appears 
that the presence of plasmid R391 in the Ames tester strains may broaden 
the scope of mutagen detection. At present we are working on a simple 
dye based viability assay using E. coli containing plasmid R39l and non 
plasmid containing controls as a simple test system for mutagen sensitivity. 
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Thomas G. Scott, FIMLS., in coilaboration with Cyril J. Smyth, PhD, 

Department of Biological Sciences, Dublin Institute of Technology; 
Department of Clinical Microbiology, Sir Patrick Dun Research Labora
tory, St. James's Hospital, Dublin. 

Role of Adhesiveness in the Pathogenesis of Gardnerella vaginalis. 

Bacterial vaginosis (non-specific vaginitis) is one of the commonest forms 
of vaginal infection. Haemophilus vagina/is (Gardnerefla vaginalis) was 
first implicated in t.1}is condition by Gardner & Dukes, (1955). However, 
the role of this organism in the pathogenesis of bacterial vaginosis has 
been controversial as this organism has been found as part of the vaginal 
flora in up to 50 % of the norma! population. A frequently reported 
feature of bacterial vaginosis has been the presence of epithelial cells 
coated with Gram-variable bacilli, termed "clue cells", in the vaginal 
exudate. The finding of these ce1Js coated with Gardnerella organisms 
would suggest an association with adherent strains of Gardnerel/a vagina/is. 

An initial study of ll 0 patients was undertaken to establish if there 
was an association between the presence of "clue cells" in, and the 
adhesiveness of isolates of G. vagina/is from, respective vaginal discharges. 
An apparent correlation between the degree of adhesiveness as determined 
by an epithelial cell (McCoy) tissue culture adhesion test and the presence 
of .clue cells was observed. A similar correlation between the level of 
haemagglutination activity of strains and "clue cell'' presence was not 
found. In addition, the tissue culture adhesion indices and the haemag
glutination titres of strains did not correlate, indicating that two separate 
adhesin-receptor mechanisms might be involved in attachment to tissue 
culture cells and red cells. 

Six strains of G. vagina/is were selected to further examine the mechanism 
of adherence to human red cells and tissue culture ce!ls to determine 
whether or not separate adherence systems were involved. The bacterial 
strains, tissue culture cells and red cells were pre-treated with various 
chemical and phyt-ical treatments prior to testing. It was found that· the 
tissue culture adherence index and haemagglutinating properties of strains 
were markedly reduced by their pre-treatment with pronase and mild heat. 
Tissue culture adherence indices of strains were not reduced by pre
treatment of strains with sodium periodate but was reduced by trypsin 
treatment. In contrast, however, the haemagglutiation reactions of strains 
were markedly reduced by pcdodate treatment but were not affected by 
trypsin. U .V.-irradiation of strains prior to testing had only a marginal 
effect on tissue culture adherence but markedly reduced haemagglutination. 

The pre-treatment of red cells and tissue culture cells with sodium 
periodate reduced haemagglutination and tissue culture adhesion. Treat
ment of red cells with neuraminidase reduced haemagglutination but did 
not reduce tissue culture adherence. A range of chemicals were tested 
for their ability to inhibit haemagglutination and tissue culture adherence. 
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Galactose, lactose, galactosamine, N-acetylneuraminic acid and phos
phatidylserine inhibited haemagglutination but had no effect on tissue 
culture adherent indices. 

The cell surface hydrophobicity of strains was examined by testing 
adhesion to the hydrocarbon hexadecane. It was found that haemag
glutinating strains had a higher level of hydrophobicity than tissue culture 
adherent strains. The hydrophobic properties were removed by pronase 
treatment. 

These findings indicate that "clue cell'' formation may be associated 
with adhesive st1ains of G. vagina/is and because of the high level of 
association between "clue cells" and bacterial vaginosis a role for adherent 
strains in this condition may be inferred. The investigation of the 
mechanism of adherence to red cells and tissue culture cells would 
indicate that two separate adhesin-receptor systems are present. Both of 
these adhesins are proteinaceous but show marked differences in their 
response to various chemical and physical treatments. In addition, 
separate receptor complexes appear to be implicated on the red cell 
surface and on the epithelial cell surface. In the case of the red cell the 
receptor complex appears to contain galactose and N-acetylneuraminic 
acid. 
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W. Arthur Tanner, .MD., FRCSI., in collaboration with D. J. Quill, 
FRCS!. 

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

Splenic Autotransplantation in the Liver using a Rat Model. 

Following the disappointing results of intraportal splenic autotrans
plantation where we showed that intraportal splenic transplants conferred 
no added immunity in asplenic hosts, we have now broadened the work 
to look at the 10le of the auto-transplant spleen into the lung via the 
inferior vena cava, and as actual slices transplanted subcapsularily in the 
Jiver. We have also placed a small splenic autografts into the sub-mucus 
layer of the stomach as this would have a clinical application as splenic 
cells could be injected throug.lJ. the gastroscope. The work at present is in 
its initial phase, and we have no results to report at present. 
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Graeme M. Walker, BSc., PhD., in collaboration with Eoin C. 
O'Leary, BSc. 

School of Biological Sciences, National Institute for Higher Education, 
Dublin. 

Director: Dr. Daniel O'Hare. 

A Study of Killer Yeast Activity against the Opportunistic Pathogen, 
Candida albicans. 

Candida albicans is a pathogenic yeast which is the causative agent of 
superficial and systemic mycotic infections collectively known as candidosis. 
During the last decade, the incidence of candidosis has increased 
dramatically in part due to an increasing interest in the diagnosis of the 
disease, but also because of the use of broad-spectrum antibiotics, 
steroids, cytotoxic drugs, etc. and the prevalence of C. albicans in com
promised individuals (diabetics, cancer patients, infants, pregnant women, 
AIDS patients, etc.). The antimycotics currently used in systemic candidosis 
therapy (e.g. amphotericin B, nystatin, ketoconazole) are toxic towards 
humans, with liver damage being a common side-effect. The search for 
new antifungal drugs includes compounds which affect the cell surface 
since the fungal cell envelope provides one of the few targets for selective 
discrimination of the eukaryotic pathogen from the eukaryotic host 

" Killer yeasts" secrete low M.Wt. protein tm.ins which are lethal to 
other yeasts, but not to killers themselves which are immune. Bacteria 
and mammalian cells are also apparently unaffected. Toxins from 
Saccharomyces strains bind to a cell surface receptor in sensitive yeast 
cells causing plasma membrane damage which quickly kills the cells. 
Since the potential of yeast toxins as specific antifungal agents against 
C. albicans has not been fully investigated, we have concentrated our 
research on kilier yeasts which display specific anti-candida activity. 
Initial!y, we screened around 20 yeasts with known killer activity using a 
cup-plate microbiological assay system in order to detect their effects on 
a range of C. albicans strains, including clinical isolates from Our Lady's 
Hospital, Crumlin (courtesy of Dr. D. Reen) and from the Catholic 
University Hospital, Rome (courtesy of Dr. L. Polonelli). These studies 
have revealed that very few yeasts are effective in killing C. albicans; 
among the exceptions are certain species of the genera Hansenula and 
Williopsis. We have studied toxins secreted by H. mrakii and it appears 
that some are heat stable and exhibit killing activity under physiological 
conditions. We also have evidence which points to the secretion of at 
least 3 different toxin classes from this yeast, one class of which is very 
effective in killing pathogenic Candida in vitro. Recent evidence from our 
collaboration with Dr. L. Polonelli at the Catholic University in Rome 
has also indicated in vivo killing by Hansenula toxins. 

Further investigation of yeast killer toxins will be necessary to establish 
their therapeutic potential as specific and non-toxic antifungal agents. 
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RPEGNANCY AND CONGENITAL DEFORMITIES 

Y. Kunz-Ramsay, BSc., lVIA., DPhil., in collaboration with Cbristopher 
McCorma~k q.nd Jon Einarsson. 

Department of Zoology, University College, Dublin. 

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

Several inherited retinal diseases leading to blindness are thought to act 
on the visual cells by interrupting their cyclical renewal pathways during 
development. The objective of our project is to establish the first expression 
and subsequent development of rhythmical changes in the eye. 

We have identified rhythms of both photoreceptor disc shedding and 
retinom.otor movements (RMM) in response to diurnal changes in lighting 
conditions in the retina of the adult trout (Salmo trutta), weever fi sh 
(Trachinus vipera), and Sarotherodon mossambicus. Radioimmunoassays 
to determine cyclic nucleotide concentration in the retina of the adult 
trout have been concluded and shO\v a diurnal variation in the level of 
cAMP, closely aligned to RMM and disc shedding. 

The analysis of the onset and development of rhythmic RMM and disc 
shedding in the postembryos of the trout showed that disc shedding starts 
when photoreceptor outer segments are developed and RMM begin one 
week later. The rhythmic cAMP pattern (one peak each at dawn and 
dusk) is evident once RMM have been established. 

We conclude that the sudden rise in cAMP at dusk induces dark
adaptive RMM. The functional significance of the peak at dawn has yet 
to be established. 

Antibodies against the eye-specific C4-isozyme of lactate dehydrogenase 
(LDH) were raised by immunizing rabbits with 10-20 jlg of t:ure C 4LDH 
obtained from Sarothero&m eyes. (Puri'fication procedures were described 
in a previous report). Ten days after the 4th injection the titre of the 
antibody, measured by ELISA, was 1/10'000 dilution. Cross-reaction 
with B4-LDH was 35%. lmmunoblotting showed reaction also against 
an unkn.own protein of 65'000 d. The specificity of the antibody against 
C 4LDH of the eyes of Trachinus and Salmo was examined with ELISA. 
Taking the reaction of the antisera with Sarotherodon-C4LDH as 100%, 
the reaction was 46% with Salmo-C4LDH and 55% with Trachinus
C4LD.H. Immunoblotting showed no visible binding to eye extract of the 
trout but a weak reaction with C 4 of the weever. 

In order to increase C4-LDH specificity in the antibody of Sarotherodon, 
experiments are in progress to absorb out the antibodies against B4LDH 
using affinity chromatography and to raise monoclonal antibodies. 

PUBLICATIONS 
KuNz, Y. W., McCoRMACK, C. and HAYDEN, T. Diurnal rhythm of 
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Susan P. McManus, MB., MSc., MD., in collaboration with Miguel A. 
De Arce, MSc., PhD. 

Department of Pathology, Children's Hospital, Temple Street, Dublin. 

Computerised Estimation of Genetic Risks in Reciprocal Translocation 
Carriers. 

Most carriers of Reciprocal Translocations (rep) are apparently normal 
male and females who contemplate having children. A preliminary study 
carried out by us two years ago showed that of 84 couples with a history 
of two or more spontaneous abortions, four (4.8 %) carried reps. These 
had a total of 14 first trim ester abortions among them. A previous study 
had shown that ten rep carriers had had 54 children of whom 15 were 
physically handicapped (27 %). In this context, we decided to prepare a 
computer programme for an IBM-PC to predict genetic risks for rep 
carriers based on (a) the imbalance of the gametes they can produce and 
(b) family histories of carriers of similar reps. Tbe first part of the pro
gramme is based on the observation that approximately 90% of the 
handicapped offspring of rep are the result of conceptions in which their 
least imbalanced gamete was involved; the others were so imbalanced 
that they produced non viable conceptions. The programme contains a 
numerical version of the normal human karyotype with 300 G-bands. 
Given the breakpoints, the programme calculates the composition and 
amount of imbalance of the 16 gametes listed in the Paris Conference 
(1972), selecting the least imbalanced. The second part of the programme, 
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undocumented as yet, can store over 1,000 reproductive hjstories. Once 
the breakpoints are entered, the programme draws from the memory the 
histories of carriers with similar breakpoints, and estimates empiric risks 
with the standard corrections. Several laboratories from different countries 
are cooperating with unpublished material. This part of the project is 
unfinished. 
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Brian L. Sheppard, MA., MSc., DPhil., MRCPatit., in collaboration with 
Louise-Drudy, BSc. (Hons), MSc. 

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

A Study of Uterine Mast Cell Mediators in the Physiology and Pathology 
of Menstrual Bleeding. 

The study investigated the role of uterine mast cells in normal and 
excessive menstrual bleeding. Changes in mast morphology, numbers and 
distribution related to biochemical staining and estimation of mast cell 
mediators (Histamine and Mucopolysaccharides) were compared in 
uterine biopsies obtained following hysterectomy in patients with normal 
(<80 ml, range 39- 74 ml) and excessive ( >80 ml, range 83- 700 ml) 
menstrual loss. 

By far the largest number of mast cells in both groups of patients were 
encountered in the uterine myometrium and these numbers changed 
little throughout the menstrual cycle (mean 31.18 cells/mm2) . Although 
fewer cells were found in the myometrial/endometrial border (mean 14.10 
cells/mm2) basal endometrium (mean 8.23 cells/mm2) and functional 
endometrium (mean 1.55 cellsjmm2) the numbers fluctuated throughout 
the cycle with. increased numbers found around ovulation (mean cells/ 
mm2 - endojmyom. border 29.68, basal endo. 21.87, funct. endo. 3.28) 
and in the premenstrual phase (mean cellsjmm2 - endojmyom. border 
13.75, basal endo. 6.87, funct. endo. 3.12). However, the distribution of 
mast cells was very irregular and varied from one uterus to another. No 

120 



significant difference was seen in the numbers or distribution of mast 
cells in patients with excessive compared to normal menstrual loss. 

Overall histamine levels reflected the mean distribution of mast cells 
in that higher levels were found in the myometrium (12.23 ± 2.04 
microgramsfgram wet weight tissue), than in the endometrium (5.80 ± 
4.10 micrograms/gram wet weight tissue). The highest levels of histamine 
were found in samples of endometrium/myometrium at mid-cycle and 
in the premenstrual phase. Acid mucopolysaccharide staining of tissue 
sections was more intense in the secretory phase of the menstrual cycle. 

Myometrial mast cells were usually observed within the connective 
tissue surrounding blood vessels in contrast to endometrial mast cells 
which were more randomly distributed. Electron microscopy showed 
partially degranulated mast cells in the pre-menstrual phase of the cycle, 
associated with gaps in the endothelial lining of blood vessels without 
haemostatic plugs. Numerous erythrocytes were evident in the sur
rounding stroma. 

H istamine reieased from the mast cells may cause endothelial cell 
contraction producing the gaps in endothelium lining the blood vessels 
and, coupled with a defective haemostatic system, may be a major factor 
involved in uterine bleeding in these patients. The results of this study 
suggest that mast cells arc also involved in uterine adaptations which 
occur during ovulation. 

Dr. Paul Tomkinst BSc.t PhD. 

Department of Microbiology, University College, Galway. 

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

The development of this project has continued to be dominated by (a) 
bringing the SCA to a level of sophistication and reliability where it can 
be applied to the study of sperm chromosomes after an individual's 
exposure to chemotherapy/radiation and (b) the establishment of alter
native more applicable protocols that permit progressive transformation 
of sperm nuclei through dccondensation, S-phase and chromosome 
condensation stages in a ceil-free environment. Some success has been 
achieved on both fronts. 

Clinical material: Though the patient brief is restricted to those principally 
exposed to chemotherapy, limited candidates has prompted the expansion 
of the patient catchment group to include radiation accident victims. 

Enhancements to gamete preparation: Motile sperm are now initially 
isolated on a simple 2-step discontinuous hypertonic gradient prior to 
fu rther washing. The defined culture medium (DM) for sperm capacitation 
has been refined to counter polvmer chelation of free Ca2 +. A fully 
defined scrum-free MEM (pFlO) for prolonged oocyte culture has now 
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been implemented. This contains only 6 amino acids, 2 antioxidants and 
2 major energy sources. Its simplicity of formulation and batch consis
tency has improved reliability of the most delicate and uncontrollable 
stage of the procedure. 

A study of sperm behaviour in DM has revealed that the pattern of 
motility and long-term survival, hyaluronidase release and the degree of 
membrane lipid peroxidation all differ after incubation in DM compared 
to traditional HSA media. All indicative of DM's greater ability to sustain 
motility and survival, limit free radical activity yet induce faster acrosome 
reaction kinetics. 

Post-treatment recovery of sperm function: Combined chemotherapy/ 
radiotherapy regimes hinder the return of spermatogenesis to a greater 
extent than radiotherapy alone. Recovery to at least oligospermic levels 
can occur in less than 27 months if total tumour dose 40 Gy and shielding 
is present. With doses of 50 Gy or more even with unilateral shielding, 
the individual is typically azoospermic even at 48 months post-treatment. 
This implies a distinct relationship between dose applied and time of 
recovery. In those few cases where chemotherapy was the sole treatment, 
there is as yet no such simple correlation between duration of treatment, 
the generic group of drugs administered and the recovery period. In 
addition, there does not appear to be any association between pre
treatment seminal analysis and post-treatment recovery and SPA outcome. 
We cannot as yet distinguish between the recovery potential of teratomas 
and seminomas on the basis of radiological, drug and sperm function 
test data. 

Use of frozen material has resulted in regular penetration and meta
phases in our enhanced SCA - in excess of 50% in the SPA and SCA 
eflicicncies approaching 'normal' when in excess of 40 months has elapsed 
since total doses of 30 Gy or less. 

Application of image analysis to the SCA: The application of noise 
reduction, artefact removal and enhancing routines to digitized meta
phases has enabled the resolution of features not previously discernible 
in brightfield photomicrographs. A series of experiments devoted to an 
X-ray accident victim revealed centromeric stretches of chromosomes 1, 9 
and 16larger than previously observed in controls- 2.46, 2.22 and 3.08 urn 
respectively. The overall numerical aberration frequency in this group is, 
however, no higher than the control 4-8 %. Routines written in basic to 
scan the length of a chromosome and graphically display a crude densito
metric output have proved particularly useful as an aid to centromere 
and breakpoint detection. The quantification of the sperm karyogram 
as well as providing karyotypic decision support should in the long-term 
establish cytogenetic and methodological variation limits. 

Development of alternative technologies: A large-scale survey of polymer 
behaviour confirmed that heparin and dextran sulphate were the most 
efficient in vitro decondcnsers of human sperm. Some PVP and PEG 
polymers were able to induce low level decondensation at high concen
trations, mediated through surface water withdrawal. Intracellular zinc 
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was found to be depleted during sulphated decondensation, primarily 
from DNA rather than the membrane. Prior exposure of sperm to UV 
irradiation reduced the samples ability to undergo decondensation while 
initial partial decondensation did not improve sperms success rate in 
the SPA. 
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RESPIRATORY DISEASES 

Miriam P. Kennedy, :VIB., BCh., BAO., BSc. 

Department of Physiology and Histology, University College, Dublin. 

Director: Professor Ronan G. O'Regan, M.B., BCh., BAO., BSc., PhD., 
MD. 

Intraperitoneal 0 2 and C02 Exchange. 

Following the development of a suitable method of studying ventilatory 
responses to venous carbon dioxide loading via the production of a C02 
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pneumoperitoneum, as previously described, experiments were carried out 
to identify possible mechanisms involved. 

A series of control experiments on adult cats anaesthetized with 
y-chloralose demonstrated a rapid increase in frequency and tidal volume 
(Fig. 1), small increases in mixed venous PC02 and an arterial blood 
hypocapnia (Fig. 2). Hyperpnoeic responses were elicited even after section 
of the sinus and aortic nerves. Sympathectomy, including stellate ganlio
nectomy, failed to abolish the response. Spinal cord transection at various 
thoracic and lower cervical levels was effected. In all experiments, after 
stabilization of blood pressure levels, i.p. C02 again resulted in hyper
pnoeic responses. 
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FIGURE 1. Ventilatory responses following insufflation 
of 150 mls C02 i.p. at 0 min in anaesthetized cats. 
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The role of the vagus was studied. Following bilateral vagotomy 
insufflation of C02 into the abdomen resulted in a more rapid onset 
ventilatory response with a larger increase in tidal volume compared to 
control results in the same animal. Reversible vagotomy (with local 
anaesthesia) demonstrated a consistently greater response in the absence 
of the vagal component. Vagotomy performed within a few minutes of the 
control C02 response resulted in immediate further increases in the tidal 
volume and C02 elimination. 
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FIGURE 2. Blood gas responses to insufflation of 150 mls 
C02 i.p. at 0 min in anaesthetized cats. 
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The denervation studies have been particularly interesting in eliminating 
a major role for the peripheral chemoreceptors, the sympathetic system, 
and unmasking a possible inhibitory role of the vagus. 

Experiments continue on both this and on low pressure receptor 
involvement. With the intraperitoneal 0 2 experiments attempts are being 
made to establish a stable shunt situation and study Pa02 increases 
following Pvo2 increases. 
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Waiter T. McNicholas, MD., FRCPI., FRCP., in collaboration with 
Maya Butterfield, BSc. and Geoffrey Chadwick, MB., MRCPI. 

St. Vincent's Hospital, Dublin. 

Respiratory Contro! Ivfechanisms in Health and Disease. 

A number of studies have been undertaken, several of which are ongoing. 
(1) In order to assess the importance of upper airway reflexes in the 
maintenance of upper airway patency during sleep, we examined the 
effects on breathing during overnight sleep in 8 loud snorers of topical 
oropharyngeal anaesthesia, using lignocaine and bupivocaine. Respiration 
was measured with an inductance plethysmograph, and sleep stages were 
assessed by standard polysomnographic techniques. Such anaesthesia 
resulted in a significant (P < 0.02) increase in the frequency of episodes 
of upper airway obstruction as compared to a 'sham' control sleep study 
where topical saline was used instead of an anaesthetic. These findings 
indicate that defective upper airway reflexes may be important in the 
pathophysiology of the obstructive sleep apnoea syndrome. 
(2) The voluntary regulation of breathing is being studied by testing the 
ability of normal subjects to blindly match successive breaths to a target 
test breath without any visual cues, respiration being measured non
invasively by inductance plethysmography. Several different target 
volumes are used .in each subject and the .error of matching sequential 
breaths is measured. Errors in the matching of tidal volume, inspiratory 
flow rates and respiratory timing are measured on a breath by breath 
basis by means of a computerised technique. To date, lO subjects have 
been studied and preliminary results indicate that the matching error is 
a relatively constant percentage of the target breath volume. These findings 
are in keeping with the standard Weber's law of Perceptual Psychophysics. 
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(3) Ventilation and gas exchange are being studied in ·patients with acute 
exacerbations of COPD during (a) sleep and (b) exercise. This study is 
still ongoing, but preliminary results suggest that oxygen desaturation 
during sleep (measured by ear oximetry) may not be as common as had 
previously been maintained . 
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Professor J . S. P richard, in collaboration with P rofessor J . S. McCormick. 

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

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

The airways of the lungs react to the inhalation of non allergic irritant 
substances by broncho-constriction. In the majority of normal individuals, 
the response is barely detectable, but in a minority it may be considerable. 
On the other hand, in asthmatic subjects, non-specific reactivity is almost 
invariably increased and, similarly, hyperreactivity has been demonstrated 
in pre-selected groups of patients with chronic bronchitis, persistent 
cough and viral infections. 
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This study is a survey of a non selected population and attempts to 
relate bronchial hyperreactivity to current and former respiratory disease 
and to respiratory symptoms. A subsidiary objective is to determine the 
relationship between specific factors predisposing to asthma (such as 
atopy) and non-specific reactivity. 

In July 1985 Mrs. Helena Malone took up the research studentship 
awarded under this grant. 

Initially, satisfactory methods for determining non-specific reactivity 
by using the histamine provocation test were established. The De Vilbliss 
nebuliser was identified as the most satisfactory and subsequently tests 
have been performed using the protocol recommended by the European 
Society for Clinical Respiratory Physiology. 

During 1986, 90 unselected young adult student volunteers have been 
studied in detail. Each underwent a histamine bronchial provocation test 
to establish the degree of hyperreactivity. Also, 16 skin prick tests, a 
serum IgE level and an eosinophil count were performed. Each volunteer 
also completed an extensive questionnaire on respiratory health and 
symptoms and this was cross-checked by a second questionnaire sent to 
parents. Additionally 21 individuals from the same unselected student 
groups who were known to have asthma were also studied. For reasons of 
safety these individuals did not undergo a hyperreactivity test but the 
remainder of the studies were identical to those carried out on the non 
asthmatic volunteers. 

Of the 90 volunteers, 41 were men and 49 were women. Individuals 
who were atopic (as judged by serum IgE and skin prick test) numbered 
14 (7 men; 7 women). Histamine hyperreactivity was found in 6 men and 
11 women. Of the histamine hyperreactive, 7 (3 male; 4 female) were 
judged to have a significant history of childhood respiratory disease when 
both the parental and personal questionnaires were assessed. Four (2 
male; 2 female) of these individuals had respiratory symptoms persisting 
into adulthood. Of the completely asymptomatic atopic individuals 
identified by this survey, only two (l male; 1 femaie) were hyperreactors; 
8 (5 male; 3 female) were normally reactive. 

It is as yet too early to subject these data to statistical analysis -
particularly as it is generally accepted that the differences in childhood 
respiratory disease between boys and girls make it essential that these 
two sub groups must, at least for the present, be analysed separately. 

AD HOC COMMITTEES 

Professor J. S. McCormick, MB., FRCPI., FRCGP., FFCvl., in collabora
tion with H. Sinclair, BA. (Mod), MSc. 

Department of Community Health, Trinity College, Dublin. 

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

The main objective of this study is to provide a quantitative measure of 
the benefits of general hospital in-patient care. There are no published 
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studies on such benefits or indeed on hospital costs. Without such infor
mation decisions concerning resource allocation cannot be made other 
than on an ad hoc basis. 

Although only one aspect of hospital service, in-patient care was 
chosen because of its expensive nature and the accessibility of information. 

Hospital in-patient statistics for the years 1978-82 have been analysed. 
The data was obtained from the Medico-Social Research Board's H.I.P.E. 
scheme. Coverage for the five year period was between 80-90% of general 
hospital discharges excluding district, private and maternity hospitals. 

Principal diagnosis and principal operation was chosen as the reason 
for admission to hospital. T'nese were categorised on the basis of their 
severity or potential severity. Approximately 10 per cent of conditions 
could not be used due to their unspecified nature. The classification was 
based on broad headings and typically included life threatening conditions 
(LTC), diminished quality of life conditions (DQLC), investigative pro
cedures (IP) etc. These were further subdivided by age and sex. 

A schedule of age and sex specific mortality and morbidity probabilities 
were calculated from the number of LTC's or DQLC's within each age 
group divided by the number of persons in that age group. Using life 
table analysis it was then possible to determine for each age and sex the 
potential net saving in life years or quality adjusted life years due to acute 
in-patient care. A table of selected results is given below (Table 1). 
Attempts to value such savings are being considered. 

TABLE I 
Probability of life threatening condition and potential annual net saving 

in life years for males and females at selected ages. 

Probability Potential net 
Age of LTC* saving in ljfe years 

:MALES 
I .456 100,538 
5 .329 48,866 

15 .242 18,622 
25 .362 23,169 
45 .496 12,844 
65 .447 9,892 
75 .516 5,248 

FEMALES 
1 .417 70,556 
5 .322 36,347 

15 .167 11,984 
25 .295 28,083 
45 .398 13,499 
65 .436 10,195 
75 .476 5,687 

':'Life threatening condition. Figures based on five year average. 
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RESEARCH Ul\TIS' REPORTS 

AFFECTIVE DISORDERS RESEARCH UNIT 

Director: Professor B. E. Leonard, PhD., DSc., MRIA., in collaboration 
with Professor T. J. Fahy, MD., FRCP., FRCPsych., Professor M. Webb, 
FRCPI., FRCPsych., Professor K. F. Tipton, MA., PhD., D. C. Williams, 
PhD., J. O'Donnell, PhD., D. O'Rourke, MB., MRCPsych., S. Barry, 
MB., MRCPsych., 0 . PhiHips, PhD., N. Nic a Bhaird, BA. (Mod), J. P. 
O'Sullivan, BA. (Mod), J. Butler, PhD., M. Greally, BSc., H DipEd., 
MIBiol., B. O'Neill, BSc. (H). 

In addition to the above, contributions to the activities of the Unit have 
been made by Dr. S. Martens, Professor K. O'Sullivan, Dr. L. Fitzpatrick, 
Dr. Z. O'Leary, Dr. J. Cooney, Dr. C. Halpin, Dr. I. Daly, Dr. C. 
Flanagan, Dr. N. Ali, Dr. D . Healy, Dr. R. O'Toole, Dr. J. McCrodden, 
Mr. M. Anderson, Ms. M. Tannion and Ms. G. Kagashe. 

St. Patrick's Hospital, Dublin; Department of Biochemistry, Trinity 
College, Dublin; Departments of Pharmacology and Psychiatry, University 
College, Galway. 

The major activity of the Unit during its first year has been centred on 
the establishment of the clinical studies. These are now largely established 
and an adequate number of patients have already entered the panic 
disorder and depression studies. Following a slow start to the ECT study, 
which arose from the need to establish adequate EEG monitoring facilities, 
the procedures have been standardised for both the Dublin and Galway 
Units. The protocol for the panic disorder study, which has been estab
lished by the Galway Section of the Unit, will now be applied by the 
Dublin Section thereby increasing the pool of patients upon which 
biochemical studies will be undertaken. It should be noted that suitable 
therapy resistant depressed patients for the study have not so far 
materialised in either section of the Unit despite careful scrutiny of the 
patients attending the two hospitals. Nevertheless it is hoped that this 
aspect of the Unit's activity will be more successful in 1987. As part of 
this study, a questionnaire will be circulated in an attempt to survey the 
extent of refractory depression in the Dublin and Galway regions. 

The experimental studies are proceeding satisfactorily in both sections 
of the Unit and several publications have already materialised as a result 
of these activities. 

The Panic Disorder Study and the Open Study of Fluoxetine in 
Depression have commenced. The purpose of the studies is to evaluate 
the relationship between clinical symptoms, biological markers and 
treatment response in anxiety states and in depression. The differentiation 
of anxiety states and depressive states is controversial and difficult and 
it is hoped that this study will contribute to the body of knowledge 
enabling us to separate the two entities in a more standardised way. 
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Panic Disorder Study 
Tn recent years there has been much interest in the classification of Panic 
Disorder as a separate entity from Generalised Anxiety. The DSM III 
published in 1980 officially recognised Panic Disorder as a distinct clinical 
entity. The essential features of Panic D isorder are recurrent panic attacks 
that occur unpredictably, begin abruptly, develop rapidly and last about 
20-30 minutes. Four of the following symptoms should appear during 
each attack: dyspnoea; palpitations; chest pain or discomfort; choking 
or smothering sensations; dizziness or vertigo; feelings of unreality; 
paraesthesias; hot or cold flushes; sweating; faintness; trembling or 
shaking; fear of dying or going crazy or doing something uncontrolled 
during the attack. 

Anticipatory fear often develops sometimes to the extent that the 
subject becomes reluctant to be alone or in public places away from home. 
In this case the diagnosis of Panic Disorder with Agoraphobia is made. 
DSM III also states that a history of recurrent panic attacks preclude 
Generalised Anxiety Disorder. K lein (I 914) showed panic disorder to 
respond to Imipramine while generalised anxiety did not, and the fact 
that MAOI's and Tricyclics are beneficial has continued the controversy 
as to whether the symptoms arc due to atypical depression or endogenous 
anxiety. 

Our aim is to study 60 patients \Vith Panic Disorder. A total of fourteen 
patients have participated in the study while two patients have dropped 
out - one after week six (she had been dependent on Benzodiazepines) 
and one after week 4 (he was abusing alcohol). All patients must be drug 
free for at least one week prior to entering the study. 

On initial assessment the Present State Examination, Anxiety Disorder 
lnterview Schedule are administered. In addition, a full psychiatric 
history is elicited, physical examination, HARS, H.D.R.S., M.A.D.S., 
Fear Inventory, Beck and Wakefield Scales completed. Bloods are taken 
for biochemistry at 9.30 a.m. with the subject fasting and compared with 
blood from an age and sex matched controL 

Those subjects who fulfil the diagnostic criteria for Panic Disorder are 
randomly assigned to one of the three psychologists for behaviour therapy 
and they are randomly assigned to either Lofepramine, Clomipramine or 
placebo. Subjects are then seen at weeks 1, 2, 4, 6 and 8 by the rat er who 
takes the blood samples at 9.30, then interviews and applies the HDRS, 
HARS and the MADS. The subject fills out the Beck, Wake:fieJd, Fear 
Inventory and Panic Attack record. 

Medication is given to the patient and compliance is checked. At week 
6 those who have been on placebo are automatically switched to either 
Lofepramine or Clomipramine. 

The psychologist sees the subject for assessment and again at week 
1, 2, 3, 4, 6 and all patients are offered behaviour therapy, appropriate to 
the Panic Disorder. 

A community survey assessing the prevalence of Panic Disorder in 
Galway is being undertaken using the electorate sample. A pilot study 
has just been completed. These people will be followed up for six months. 
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A pilot study of these patients assessing Growth Hormone, Prolactin, 
Cortisol and Thyroid Function Tests was shown to be of no value in 
differentiating these patients from a group of age and sex matched controls. 

An Open Study of Fluoxetine in Depression 
Our aim is to study 30 patients who fulfil the RDC Criteria for depression. 
At present seven patients have completed the study. 

At assessment patients are interviewed using the Present State 
Examination, Hamilton Depressive Rating Scale, MADS, Beck and 
Wakefi.eld Scales. Blood is taken at 9.30 a.m. with the patient fasting and 
compared with blood taken from an age and sex matched controL 
The patient is rated at week 1, 3, 6, 3 months and 6 months. Blood is 
taken for biochemistry on each occasion. Fluoxetine is discontinued at 
six months. lf patients fail to respond to Fluoxetine, Lithium is added 
for five days. The patient is rated and blood is taken. This study should 
be completed in eighteen months. 

Clinical Studies 
E.C.T. Study - Study A: 
This is a study of the influence of a number of patient variables on the 
effectiveness of ECT in depression. The patient variables being studied 
are phenomenological, diagnostic, demographic and biochemical. To 
ensure the reliability of the treatment, all patients are simultaneously 
being monitored electroencephalographically (EEG). All depressed 
patients referred for a course of ECT are being screened and those ful
filling the DSM Ill criteria for major depressive disorder are invited to 
participate. Subjects are then interviewed using a standardised clinical 
schedule to determine the subtype of depressive illness to which they 
belong, the severity of the current episode and also to record relevant 
demographic details. 

Samples of blood are simultaneously being taken for biochemical 
analysis and these tests will be repeated during and after completion of 
the treatment in an effort to determine whether clinical state improvement 
is paralleled by changes in SHT uptake in platelet rich plasma, imipramine 
binding in platelet membranes, platelet monoamine oxidase and red blood 
cell catecho-o-methyl-transferase (COMT). 

This study has been run in pilot form in St. James's Hospital, and it is 
hoped to commence the full study in Spring 1987, when St. Patrick's 
Hospital, Dublin and the Regional Hospital, Galway, will also participate. 
It is hoped to recruit 70 patients overall and to complete within two years. 

E.C.T. Study - Study B: 
A protocol has been prepared and it is hoped shortly to commence a 
pilot study looking at the effect of commonly prescribed psychotropic 
medications on electrically induced therapeutic seizures. Patients under
going a course of ECT will have the second treatment in the course 
monitored by EEG so that the form and duration of the ictal activation 
can be examined in detaiL This study wiii run in both St. Patrick's 
Hospital, Dublin and the Regional Hospital, Galway. 

132 



E.C.T. Study- Study C: 
For a variety of reasons a number of patients offered ECT for severe 
depression have refused this form of treatment. A study has been planned, 
and will commence in the New Year, of patients who refuse ECT with a 
carefully matched group who accept this treatment. Outcome will be 
assessed on rating scaies for depression and social function at one month, 
three months, six months and twelve months, and in terms of time spent 
in hospital and in day-patient and out-patient care. Patients will be 
monitored to ascertain if differences found could be explained in terms 
of a general factor of non-compliance among the refusal group, and 
assessments will be made by three researchers to try to avoid inadvertent 
knowledge of treatment method from influencing assessments. It is hoped 
that this study will provide a more reliable estimate of long-term benefit 
from ECT than has been possible with recent double blind studies which 
compare BCT with pseudo-ECT. In these studies, real ECT is often given 
to patients at the end of the four to six week trial period. 

Other Studies 
Fluoxetine Trial - Study D: 
This double blind study comparing fl.uoxetine with dothiepin is now 
progressing well, and biochemical measures will shortly be added to the 
protocol. These measures will be taken before, during and after the trial 
pe1iod and will be linked to clinical response. Biochemical studies are to 
include 5HT uptake in platelet rich plasma and imipramine binding 
platelet membranes. Other studies will be the subject of discussions with 
the Galway group. 

Studies wbich are associated with the Unit, but not directly funded by it: 
Bipolar Affective Disord'!r and Alcoholism - Study E: 
It has been suggested that bipolar affective disordered patients who also 
present with alcoholism may represent a biologically distinct subgroup 
within the affective disorder spectrum. The aims of this study are (1) to 
examine the clinical response to thymoleptic drugs in those bipolar 
patients presenting with alcoholism and those who are not alcoholic, and 
(2) to identify the family history of psychiatric disorder in first-degree 
relatives. It is anticipated that differences will be found in both of these 
areas between the two groups. Work on the study has commenced. 

Changes in the Dysfunctional Attitude Scale in Depressed Out-Patients 
Study F: 
Measures of maladaptive thinking by depressive patients have been ob
tained by the Weissman Dysfunctional Attitude Scale, based on Beck's 
Cognitive Theory of Depression. The study will compare the scores on 
the Dysfunctional Attitude Scale of patients in two subgroups of depressive 
illness as defined in the DSM III. Patients with major depression only are 
expected to show high scores on the DAS scale which will reduce by only 
a small amount on clinical recovery. Patients with major depression with 
melancholia are expected to show a similar high score on the DAS 
initially, but will demonstrate a greater reduction on clinical improvement. 
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This di.lference, it is anticipated, will support the supposed differentiation 
between these subgroups in terms of premorbid personality characteristics_ 

Study of Lithium Adjunct to Anti-Depressant Therapy - S tudy G: 
It was originally intended to commence the Dublin clinical project with 
this study. \\'hen the detailed protocol was prepared it became apparent 
that clinical coHeagues were reluctant to delay a further week during which 
lithium or placebo could be added to anti-depressant Iherapy on a double 
blind basis, before initiating ECT for patients who had failed anti
depressant treatment. While this was disappointing, as the study still 
needs to be done in the light of many anecdotal reports of rapid clinical 
improvement in such patients with lithium, we have learnt three useful 
pieces of information which will help to guide our further studies : firstly, 
that clinicians in Dublin have a strong purpose to reiieve their patients' 
suffering as soon as possible, even when a brief investigation may improve 
the treatment of such patients in the future. Secondly, that quite a number 
of patients referred for ECT have not received a 4-6 week course of full 
dose of anti-depressant medication, often on the basis of knowledge by 
the psychiatrist of previous failure to respond. Thirdly, that Dublin 
psychiatrists retain strong confidence in the efficacy of ECT. 

Follow-up of Resistant Depression - Study H: 
A cohort of patients over a period of three years who have a diagnosis 
of depression, sustainable from case notes study using DSM HI criteria 
for major depression, and whose admission to St. Patrick's and St. James's 
Hospitals has lasted for more than 13 weeks has been identified. This 
group has been compared with a larger number, randomly selected from 
patients similarly identified but whose stay in hospital was for less than 
8 weeks. Two samples have been written to, and interviewing has com
menced to identify their clinical status and social functioning 7-10 years 
after their hospitalisation. Difficulties are being encountered in contacting 
some patients and in obtaining permission to conduct the interviews. 

This study is expected to shed light on the core of the problem of 
resistant depression, one of the original aims of the Unit for Affective 
Disorders. We intend to explore issues already raised by the study in a 
questionnaire to consultants in the district (in both Dublin and Galway), 
and perhaps to initiate an epidemiological survey of refractory depression. 

Enzymologica1 Aspects of Depression and Antidepressant Action 
Three related aspects of this topic have been studied over the past year: 
a) Tryptamine and antidepressant therapy 
Two forms of monoamine oxidase, MAO-A and MAO-B, are present in 
most tissues and it has been shown that inhibitors of the A-form are 
effective antidepressants whereas inhibitors of the B-form are only effective 
in a limited number of cases. A problem of monitoring the efficiency of 
antidepressant therapy has been the lack of a way of monitoring the extent 
of inhibition of MAO-A achieved. It has been reported that the urinary 
excretion of tryptamine is elevated in patients treated with monoamine 
oxidase inhibitors and it was claimed that this elevation was a reflection 
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of the inhibition of monoamine oxidase-A, which was claimed to play the 
dominant role in metabolising this amine in human kidney. In order to 
test this the activities and specificities of the two forms of the enzyme in 
human kidney, liver and seven defined brain regions were studied. 
Tryptamine was found to be a substrate for both forms of the enzyme in 
all tissues examined. Thus it is unlikely that urinary tryptamine will 
provide a specific measure of MAO-A inhibition. Studies on the effects 
of antidepressant therapy on urinary tryptamine excretion in depressed 
patients are in progress. 

b) Quantification of monoamine oxidase 
Several reports have suggested that the levels of monoamine oxidase may 
be reduced iu depression. It has also been reported that low amounts of 
monoamine oxidase in human platelets, which contain only the .B-form 
of the enzyme, may be a marker for a ''high-risk" group. A problem of 
evaluating these claims are reports that blood and other tissues may 
contain endogenous effectors of the activity of the enzyme. In order to 
resolve this problem a procedure involving the determination of the 
binding of the radioactively-labelled, mechanism-based irreversible 
inhibitor pargyline, which we have developed to estimate the absolute 
concentrations and turnover number of the enzyme forms in experimental 
animals, has been improved, by the incorporation of solvent extraction, 
to decrease interference from non-specific binding and to increase sensi
tivity. Studies on the application of the method to human blood platelets 
and post-mortem human tissues are in progress. Comparison of the 
absolute enzyme concentrations with the observed activities should allow 
the importance of endogenous effectors ro be assessed. 

c) Neurotoxin action 
The compound N-metbyl-4-phenyl-l , 2, 3, 6-tetrahydropyridine has been 
shown to cause a condition resembling Parkinson's Disease in humans 
and some experimental animals. Inhibitors of monoamine oxidase and 
some tricyclic antidepressants have been shown to protect against this 
effect. Thus a study of the mechanism of action of MPTP should give 
insights into the actions of antidepressant drugs. It has been reported that 
the toxicity of this compound arises from its conversion to the N-methyl-
4-phenylpyridinium ion by the action of monoamine oxidase. In order to 
investigate this the mechanisms involved in the interactions of MPTP 
with the two forms of monoamine oxidase have been investigated. The 
compound has been shown to be both a substrate and an inhibitor of the 
enzyme. It was rather a poor substrate and inhibitor of the A-form of the 
enzyme (maximum velocity 0.44 nmol. mg-1 min - 1) . However, it was 
more potent in both respects with ~1AO-B with a maximum velocity of 
4.5 nmol. mg- 1 min and one mol. of enzyme being inhibited every 17,000 
catalytic cycles. 

Purification and Structural Analysis of 5-Hydroxytryptamine (5-HT) 
Carriers from Human Platelets 
Human platelet plasma membrane 5-HT carriers have been solubilised 
using the detergents, Cl-lAPS and digitonin, with retention of the 
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membrane-bound carrier's affinity for 5-HT, imipramine sodium ion 
dependence and allosteric regulation. The soluble carrier has been 
characterised further by measurements on mo!ecular size, and glycoprotein 
content. The soluble carrier has been subjected to Imipramine-Sepharose 
affinity chromatography which yields two proteins of approximately Mr 
140,000 and 90,000 when elution is maintained with Imipramine or 5HT. 

Production of Anti-Tricyc!ic Antidepressant Antisera 
Anti-tricyclic antidepressant antisera has been raised in rabbits using an 
Imipramine-bovine serum albumin conjugate as antigen. Tricydic anti
depressants bind to this antibody with affinities which parallel those to 
imipramine binding sites. Unrelated drugs and neurotransmitters do not 
inhibit TCAD binding to the antisera. 5-HT and 5-HT-selective uptake 
inhibitors including sertraline also do not inhibit TCAD binding to the 
antisera. This antisera should prove useful in preparing anti-ideotypic 
antibodies whicb recognise tricyclic antidepressant binding sites, and in 
developing an immunoassay for tricyclic antidepressants. 

Clinical Studies 
A feasibility study has been performed to assess the procedures for optimal 
measurement of three biochemical parameters, platelet 5HT uptake, 
imipramine binding and monoamine oxidase activity in blood samples 
from depressed patients and healthy volunteers. A protocol has been 
developed for the study of these parameters in untreated depressives and 
depressives treated with ECT andfor antidepressant drugs. 

Animal Models of Depression and Biological Markers of Response of 
Depressed Patients to Drug Therapy 
1. The olfactory bulbectomised rat model of depression 
There have been two areas of development in the use of this model for 
the detection of antidepressants and the determination of their mechanisms 
of action following chronic administration. 
a) Behavioural studies. It has been well established that ablation of the 
olfactory lobes is associated with hyperactivity when the rodents a re 
placed in a stressful, novel environment such as the "open field" apparatus. 
This hyperactivity is attentuated following the chronic (but not acute) 
treatment with antidepressants. No consistent differences occur in the 
behaviour of bulbectomised and sham operated animals when they are 
placed in a novel, less stressful environment as exemplified by the 'hole 
board' apparatus, neither were differences apparent when the animals 
were placed in a simple Y-mazc. The 'open field ' test, and the conditioned 
taste aversion test which also enables the lesioned animals to be differenti
ated from their non-lesioned controls, can therefore be considered to 
represent state dependent learning. Recently, we have extended these 
behavioural studies in an attempt to find a trait dependent state, i.e. a 
behavioural situation in which the bulbectomised rat differs from the 
sham operated control but which is not amenable to normalisation 
following antidepressant treatment. Neophobic behaviour would appear 
to satisfy such requirements. In the neophobic tests, the rats are presented 
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with a novel stimulus (for example, a collection of glass marbles placed 
at one end of the cage or a series of different foods placed in cups in the 
cage) and the behaviour of the sham operated and lesioned animals 
towards the novel stimulus assessed. The bulbectomised rats show marked 
differences in behaviour from their controls. Whereas the controls bury 
the aversive stimulus under sawdust, or show a fairly consistent choice of 
novel foods that change in preference following chronic antidepressant 
treatment, the bulbcctomised rats largely ignore the novel stimulus and 
show a food preference that is hardly affected by chronic antidepressant 
treatment. The neophobic response can therefore be considered to be a 
useful trait marker of behaviour. 

From such studies, it would appear that chronic antidepressant treat
ment may only affect specific brain regions that controi specific types of 
behaviour (i .e. involved in exploration and some types of learning). We 
are now investigating the possible neurotransmitter involvement in these 
state and trait dependent learning tasks by destroying the pathways from 
the main and accessory olfactory bulbs to the amygdaloid region by means 
of selective neurotoxins such as 5, 7-dihydroxytryptamine and 6-hydroxy
dopamine. These methods will be applied to the rat model of depression 
during the coming year. 

b) Neurochemical and neuroplzarrnacologicai sTudies. Previous studies have 
shown that the behavioural deficits of the bulbectomised rat is associated 
with a decrease in the concentration of noradrenaline in the amygdaloid 
cortex; chronic antidepressant treatment normalises this neurotransmitter 
deficit. To investigate this further, we examined the effect of a potent novel 
analogue of the antidepressant mianserin, 6-aza mianserin, and its ( +) 
and (- ) isomers, on the behaviour of the bulbectomised rat in the 'open 
field' apparatus. Only the (± ) and ( +) form of the drug appear to have 
antidepressant profiles but both the ( +) and the behaviourally inactive 
(-) isomer were equi effective in increasing the concentration of nor
adrenaline to control levels in the amygdaloid cortex of the bulbectomised 
rat brain. These results suggest that changes in the turnover of nor
adrenaline in this limbic region may not be causally related to the 
behavioural effects of antidepressants in this model of depression. Pre
liminary studies have, however, indicated that both the cholinergic and 
serotonergic systems are malfunctioning in the bulbectomised rat. It 
would appear that the uptake of 3H-serotonin into the platelets and 
synaptosomes from lesioned animals is abnormal but return to control 
values following the chronic administration of antidepressants. There is 
also some evidence of a central cholinergic hyperactivity in the bulbec
tomised rat which is accentuated by chronic antidepressant treatment. 
Future studies will concentrate on investigating the relevance of such 
neurochemical changes to the behavioural effects of antidepressants. 

2. Clinical biochemical studies in depressed patients 
Assessments of neurotransmitter function are being routinely undertaken 
on platelets and lymphocytcs from groups of patients being treated with 
standard and novel antidepressants in the Psychiatric Unit of the Regional 
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Hospital, Galway. An outline of these studies is summarised elsewhere in 
this Report. As part of the biochemical research programme, two studies 
have been completed this year: 
a) Platelet ,.H-serotonin uptake in delusional and non-delusional depression. 
In this study, 3H-5HT uptake was measured in a group of28 endogenously 
depressed patients, and their controls at three time points during the day 
before and following antidepressant treatment. 5-HT uptake rates into the 
platelets varied in control subjects in a manner consistent with a circadian 
rhythm. This varia tion was absent from depressed patients but differences 
were apparent between deluded and non-deluded patients with the latter 
group failing to show the lowering of platelet 5-HT uptake which had 
been found in the endogenously depressed patients. These changes no 
longer occurred after clinical recovery, suggesting that they are state 
markers of depression. 
b) Changes in neurotrophil phagocytosis in depression. The neutrophil 
phagocytic response was found to be decreased in untreated endogenously 
depressed patients but returned to control values following recovery on 
an antidepressant. It would appear that a factor is present in the serum of 
the patient which is responsible for the abnormal phagocytic response. 
The nature of this serum factor is currently under investigation, but it 
does not appear to be an immunoglobulin or control. 

Central Adrenergic Receptors and Growth Hormone Secretion in Rats 
This study involves the use of the blood levels of growth hormone (GH) 
in response to administration of clonidine as a sensitive monitor of the 
functional state of adrenergic and other receptor systems in CNS. Initiating 
the project involved the establishment of methods for determination of 
growth hormone on minimal volume blood samp1cs. Using an RTA assay, 
the basal levels of GH at 11 .00 h were determined on 25 Jll samples of 
plasma (triplicate), requiring a blood sample of0.2 mt. The initial sampling 
procedure was by cardiac puncture in anaesthetised rats, and showed that 
growth hormone basal levels were constant within and between animals 
when sampling was standardised (29 animals over six weeks). In order 
to measure G H secretion in conscious, unrestrained rats, the jugular was 
cannulated and the cannula exteriorised dorsally. Success of the operation 
was assessed by the animals' weight gain and duration of patency of the 
cannula. To date, cannulae have been useful for up to four weeks. Success
fully implanted cannulae have allowed both the i.v. injection of clonidine 
(5-100 ug Kg - 1) and serial sampling over one hour. C urrently a micro
fluorimetric assay for corticosterone is being adopted so as to permit 
parallel assay with GH and not require more than 0.1 ml increase in 
sample volume. 
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Royal College of Surgeons in Ireland, St. Laurence's Hospital, The 
Charitable Infirmary, Jervis Street, St. James's Hospital, Dublin, St. 
Davnet's Hospital, Monaghan. 

This report pertains to the third year of the programme. The unit was 
site-visited by a group from the MRCI in April. We received useful 
comment and suggestions from the assessors which the unit will incor
porate into its future work. As previously our work falls under 4 main 
headings. Epidemiology of Drug Use, Psychopharmacology, 1\ora
drenergic Mechanisms and Hypertension. 

Epidemiology of Drug Prescribing 
In order to examine age-related differences in prescribing patterns in 
Ireland, we recorded ail drugs dispensed during one week in twenty 
Dublin pharmacies together with the age and sex of the recipients. 

A total of 5,779 prescriptions (11,132 drugs) were recorded. Sixty-three 
per cent were for females and 18.5% for patients over 65 years (8% of 
the population). The mean number of drugs per prescription increased 
linearly from 1.5 in children aged 0-9 years to 2.8 in patients 80 years 
and over. Although 57% of those over 65 years were prescribed only 
one or two drugs, 14% were prescribed 4 drugs or more. The rate of 
prescribing of diuretics, benzodiazepines, non-steroidal antiftammatory 
agents and drugs acting on the cardiovascular system increased markedly 
with advancing age. Drugs with a low therapeutic ratio, notably digoxin, 
were also prescribed more frequently for elderly patients. Psychothera
peutic agents (1 5.9 %), diuretics (13.8 %) and cardiovascular drugs (13.9 %) 
were the most commonly prescribed drugs for those over 65 years. 

When the prevalence of ill health among the elderly is taken into 
consideration prescribing rates overall were not excessive. However, a 
minority of patients were prescribed a large number of drugs and the use 
of two or three different diuretics or benzodiazepincs in the one patient 
was surprisingly common. 

Because of the high level of benzodiazepine prescribing for the elderly, 
we investigated patient attitudes towards these drugs and the current 
pattern of use in Ireland. Patients were questioned about their use of 
benzodiazepine as they presented prescriptions in sixteen community 
pharmacies. Four hundred and fifty consecutive patients (80% of those 
approached) agreed to be interviewed. Sixty-seven per cent of prescriptions 
were for females and 34% for patients over 65 years (12% of the popu
lation). Anxiety was the indication for 56% of prescriptions and insomnia 
for 39 %· Insomnia was a more common indication in those over 65 years 
(46% vs. 36% in younger patients, p <O.Ol). Diazepam (32%) and 
lorazepam (23 %) were most frequently prescribed for anxiety and 
flurazepam (22 %) and temazepam (19 %) for insomnia. Despite current 
recommendations that doses should be reduced in the elderly, there was 
no difference in mean daily doses for young and older patients except 
among those treated with 1orazepam. Sixty-six per cent of patients were 
taking bcnzodiazepines for one year or longer and the mean duration of 
use was 3.29 ± 0.21 years. The duration of use was longer in those over 
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65 years (4.07 ± 0.40 vs. 2.89 ± 0.25 in younger patients). Eighty-nine 
per cent thought their drugs were helpful in the treatment of anxiety/ 
insomnia and only 37% stated that they would be willing to stop treatment. 
Most patients (71 %) took the benzodiazcpines as prescribed; 7% took a 
higher dose and 22 % took less than prescribed. There were no age 
differences in compliance. 

We conclude that benzodiazepines are prescribed for excessively long 
periods particularly in older patients. However, patients perceive these 
drugs as useful in the treatment of anxiety and insomnia and patient 
unv.illingness to stop treatment is probably an important factor con
tributing to long-term use. Nitrazepam and fiurazepam were the most 
commonly prescribed hypnotics for those over 65 years. On the basis 
of present day knowledge such prescribing is inappropriate because of 
the excessively long duration of action of these drugs in the elderly. 

Ageing a11d Adverse E.ffects o.f Psychopharmaceuticals 
Clinical and laboratory studies continue on age-related processes which 
may underlay the raised vulnerability of some older psychiatric patients 
to centrally-mediated adverse effects of psychopharmaceuticals. A 
particular concern has been the problems encountered by older chronic 
schizophrenic patients, many of whom experience th.e emergence of 
abnormal involuntary movements after long-term neuroleptic drug 
therapy. 

A follow-up investigation on our initial study population of chronic 
schizophrenic inpatients, in collaboration with Dr. H. A. Youssef, St. 
Davnet's Hospital, has revealed that those v.-ith invoiuntary movements 
on first assessment subsequently had a higher rate of mortality than those 
without such movements; death tended to occur at an earlier age, and to 
increase with the severity of movement disorder. At follow-up, those 
initially showing involuntary movements were more likely to subsequently 
experience interpolated general medical problems, particularly respiratory 
tract infection. These data suggest that schizophrenic inpatients with 
involuntary movements constitute a more bio!ogica1Iy disadvantaged 
group, indicating a broader disease concept of the syndrome than has 
previously been considered. This emphasises the need to investigate 
further individual age-related factors which predispose to the emergence 
of this movement disorder. We have now studied a population of 
schizophrenic outpatients maintained on depot neuroleptics in the com
munity, and have confirmed our original finding of an age-dependent 
association between involuntary movements and cognitive deterioration; 
in this particular out-patient population, older females with late-onset 
psychosis were a particularly "at risk" group, suggesting that a very 
cautious approach to their treatment with neuroleptic drugs is indicated. 
In collaboration with Dr. S. J. Cooper, Queen's University of Belfast, a 
further CT scan study is in progress to clarify the age-dependent 
relationship between involuntary movements, cognitive dysfunction and 
structural brain pathology. 

Tn the laboratory, studies continue on the effects of ageing and long
term neuroleptic treatment on motor behaviour and brain dopamine 
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receptors. These have been supplemented by initial studies to assay D-1 
and D-2 dopamine receptors in post-mortem human brain, kindly 
provided by Drs. M. Farrell and J. Dinn, St. Laurencc's and St. Vincent's 
hospitals. Twenty four samples have been collected, to begin to clarify 
changes in such receptors over the human lifespan. As part of the initial 
characterisation, we have used a series of new selective agonists and 
antagonists to indicate the topography of the human brain D-1 receptor. 

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

In alpha-adrenoceptor studies, we have obtained further evidence that 
alpha! and alpha2-adrenoceptors may be differentially affected by age. 
In pithed rats, pressor responses to the alphal-adrenoceptor agonist 
amidephrine are unaltered in aged rats (24 month) but both the post
junctional pressor and prcjunctional cardio-inhibitory potency of the 
alpha2-adrenoceptor agonist xylazine were significantly reduced in aged 
rats. Hence, as we have previously reported, employing the human 
saphenous vein and the rat vas deferens, alpha2-adrenoceptor mediated 
responsiveness appears to be selectively reduced with ageing. However, 
alphal-adrenoceptor mediated responsiveness is affected by ageing in 
some tissues. In rat aorta, where contractions are mediated by alphal
adrenoceptors, the contractile potency of the alphal-adrcnoceptors 
agonist phenylephrine is significantly reduced in aged rats as compared 
with young rats. Clearly, generalisations on the effects of ageing on 
alpha-adrenoceptors responsiveness are difficult to make when such 
exceptions occur. 

Even in beta-adrenoceptors studies, we have found exceptions to the 
generalisation that beta-adrenoceptor mediated responsiveness is reduced 
in the elderly. In pithed rats, in which reflex compensatory mechanisms 
are abolished, the tachycardia to the beta-adrenoceptor agonist iso
prenaline is undiminished in aged animals. Since baroreficx function is 
diminished in both aged human and rat, it would be useful to study whether 
the diminished tachycardia to isoprenaline seen in elderly humans can be 
accounted for by diminished reflexes. 

In studies of beta-adrenoceptor mediated relaxation of rat aorta, 
differences were found between age groups in the maximum relaxation 
to isoprenaline. Relaxation to isoprenaline was greatest in immature 
rats, was reduced in young adult rats, but was absent in both mature and 
aged rats. Hence, an age-related reduction in beta-adrenoceptor mediated 
rela>..ation occurs in rat aorta, but this should more correctly be called a 
developmental or maturation change. Furthermore, preliminary data 
suggests that this change occurs beyond the level of the beta-adrenoceptor 
during maturation in rat aorta. 

Fibroblast Model : 
Recent work in the fibroblast beta-adrenoceptor area has been concerned 
with establishing methods for complete examination of beta-adrenoceptor 
status. 
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First to be established were methods for examination of receptors using 
radioligand binding techniques. This provided methods for the following : 
classification of the fibroblast beta-adrenoceptor into the beta2-subtype, 
measurement of receptor density housed in vesicles within the cell and at 
the cell surface, and mea!>ureme::nt of the capacity of receptors to couple 
to adenylate cyclase. Adenylate cyclase responses to beta-adrenoceptor 
stimulation were then established in intact cells and membranes. These 
methods are currently being applied to examination of beta-adrenoceptor 
status in fibroblasts from donors of different ages and the effect of donor 
age on the capacity of the beta-adrenoceptor system to adapt to changes 
in levels of stimulation. 

We have established that beta adrenoceptor responsiveness to iso
prenaline in the MRC-5 fibroblast declines at advanced population 
doublings. This is consistent with findings in normal human Jymphocytes. 
We are reasonably confident that the MRC-5 fibroblast is a valid in vitro 
model to study beta adrenoceptor responses in ageing in greater detail 
but await the result of the ligand binding status and additional studies 
of the function of the various components of this receptor system. 

Evaluation of Drug Treatment in Elderly Hypertensives 
To date we have completed controlled studies assessing the efficacy and 
unwanted effects of prototype drugs: pinacidil (a directly acting vaso
dilator), verapamil (a Ca + + antagonist) and ketanserin (a 5 hydroxy
tryptamine antagonist with partial alpha blocking action) in elderly 
hypertensive patients with emphasis on their effects on blood pressure 
and renal and mental function. A fourth study, the ACE inhibitor, using 
captopril, is nearing completion. 

An important part of this work has been the incorporation of a battery 
of psychometric tests into the protocols of these studies. This battery 
includes tests of memory, psychomotor coordination, concentration, 
arousal and mood. In an effort to assess the usefulness of these tests a 
study comparing the effects on mental function of dyazide and methyldopa 
was performed. 

In order to assess the duration of antihypertensive effect of these 
agents over the dosing interval ambulatory blood pressure recording was 
carried out using the Remler M2,000. Clinic blood pressure recordings 
were made using Hawksley Random Zero Sphygmomanometer. Renal 
function studies included glomerular filtration rate and renal blood flow 
using Cr51 EDTA and 1125 I hippuran respectively. 

In the methyldopajdyazide study, one patient was withdrawn because 
of sedation on methyldopa and two patients required dose reductions 
for the same reason, which would perhaps have led to an underestimation 
of the CNS effects mea'mrcd on this drug. In the event CNS arousal as 
measured by the critical flicker fusion test was found to be significantly 
reduced. Surprisingly, dyazide was found to adversely affect short term 
verbal memory. 

Renal function and mental function were not adversely affected in 
the pinacidil, verapamil or ketanserin studies. With the exception of 
pinacidil and methyldopa the drugs were well tolerated. 
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We have been able to draw the following conclusions from this work : 
I. The drugs assessed lower blood pressure in the elderly but this effect 

is not sustained over the dosing interval. 

2. Impairment of mental function as assessed by the battery of psycho
metric tests described above, would appear to be related to the drug 
used (e.g. methyldopa) rather than the lowering of blood pressure. 

3. Pinacidil, verapamil and ketanscrin do not adversely affect renal 
function. 

4. The studies illustrate the importance of ambulatory blood pressure 
measurement as a means of a.<;Sessing the overall pattern of blood 
pressure response to antihypertensive drugs in the elderly . 

.Determinants of the Ejficacy of Antihypertensive Drug Treatment in Elderly 
Patients. The European Working Party on High Blood Pressure in the 
Elderly 

In the European Working Party on Hypertension in the Elderly Trial, 
we have demonstrated that drug treatment is effective in lowering cardio
vascular mortality and morbidity (Amery A., Birkenhager W., Bulpitt C. 
et al, Lancet 1985; J : J 349-54) in elderly hypcrtensives. In the present 
report the data are analysed in relation to age, sex, blood pressure and 
previous cardiovascular disease. Cardiovascular mortality and the 
cardiovascular study-terminating events were significantly and indepen
dently related to treatment, age, cardiovascular complications at ran
domisation, and systolic but not diastolic blood pressure. The benefits 
of treatment observed in the trial seemed to be independent of entry 
blood pressure and the presence or absence of cardiovascular com
plications at entry. There was some evidence that treatment effect decreases 
with advancing age. Little or no benefit from treatment could be demon
strated in patients over the age of 80 years, the great majority of whom 
were women . 

Cardiovascular mortality rate and the rate of cardiovascular study
terminating events were almost twice as great in the group with cardio
vascular complications at entry. However, the reductions in events in the 
actively treated group were very similar whether or not they had cardio
vascular complications at entry - 27% for the intention-to-treat analysis 
of cardiovascular mortality in both subgroups and - 49 % and - 39%, 
respectively, for cardiovascular study-terminating events in t11e un
complicated and complicated groups. 

These data suggest that benefits of treatment occurred throughout the 
range of blood pressures included in the trial and whether or not the patient 
had cardiovascular complications at entry. As the proportional reductions 
were similar in roost of the subgroups, the absolute reduction in events was 
greatest amongst those at highest risk - e.g. men, and patients with 
cardiovascular complications at entry. However, the benefit of treatment 
is not established in patients over 80 years old. 
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Director: P. F. Fottrell, PhD., DSc., MRIA., in collaboration with 
E. M. O'Dwycr, MAO., FRCOG., FRCPJ., J. P. Gosling, PhD., M. 
Finn, MB .• BCh., BSc. , F. Meehan, MB., BCh., MAO., MRCOG., S. 
Long, MB., BCh., MAO., DCh., MRCOG. and Mr. D. Tallon. 

Departments of Biochemistry and of Obstetrics and Gynaecology, 
University College and Regional Hospital, Galway. 

Objectives 
The overall objectives of this Unit are 

(i) development and validation of rapid, non-isotopic, solid phase 
immunoassays for reproductive hormones in serum, saliva and urine. 

(ii) investigate the clinical applications of such assays in areas such as 
female infertility, the climacteric and malignancy of reproductive 
tissues. 

In this the first year of the Unit, emphasis has been given to the following 
(a) continuing with the laboratory validation and investigating the 

clinical applications of a direct (no extraction) enzyme immunoassay 
for progesterone in saliva. 

(b) initiating the development of enzyme immunoassays for the following 
hormones: oestradioi-17-P, oestrone, testosterone, androstenedione 
and luteinizing hormone. 

1. Enzymeimmunoassay ofprogesterone in serum and saliva 
This project was completed d1,;ring the year and a validated working 
enzymeimmunoassay for progesterone in serum and saliva is now in 
daily use. A strict quality control system for the assay has been established 
and control corridors have been progressively narrowed. Currently, 
polyclonal antisera are being used for this assay but a monoclonal anti
body facility was recently established and it is intended to develop a 
monoclonal antibody against progesterone. 

2. Clinical applications of progesterone immunoassay 
(a) Normal ranges of values 

The role of the present assay for salivary progesterone in evaluation of 
corpus luteal function is being assessed by comparison with established 
procedures such as recording of basal body temperature, single or multiple 
serum progesterone sampling and endometrial biopsy. 

The range of normal values for salivary progesterone throughout the 
ovulatory cycle is being established in healthy women of reproductive 
age who are not taking hormonal contraceptive. Menstrual cycles from 
volunteers included in this study are deemed potentially conceptual with 
respect to ovulation and the quality of the corpus luteum by reference to 
serum oestradiol, gonadotrophin and progesterone levels. The peak day 
of the luteinizing hormone surge is designated day zero. Data from 
apparently normal cycles are being collected and mean values and standard 
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deviations are being measured for each day of the cycle. Control corridors 
equivalent to mean levels (± 2sD) and mean ranges (± 2sD) for the 
follicular, luteal and mid-luteal phases (days -4 to - 11 preceding the 
next menses, inclusive) of these cycles are being established. 
(b) Female infertility 
Ovarian function is being investigated in over one hundred women living 
within 20 miles of the Infertility Clinic of the Regional Hospital, Galway 
and who have primary or secondary infertility for at least two years. 
Ovarian activity is investigated in three consecutive unstimulated menstrual 
cycles by ultrasonic evaluation of the follicular phase and timing of 
ovulation and by biochemical assessment of corpus luteal function using 
the enzymeinununoassay for measuring progesterone in daily saliva 
samples. 

Single mid-luteal or multiple luteal blood samples are taken for 
measurement of serum progesterone. 

3. Development of enzyme immunoassays 
Introduction 
The objective is to develop rapid, solid phase enzyme-immunoassays, 
using micro-titre plates, for steroid hormones and luteinizing hormone 
in serum initially. Subsequently, assays will be validated for the measure
ment of the hormone in saliva or 'blood spots' or urine. Each hormone 
assay will be validated in the laboratory and compared with established 
methods, afterwhich the clinical applications will be investigated. 

In the first year of the project research has concentrated on the develop
ment of an enzyme immunoassay for oestradiol-17-P and luteinizing 
hormone which will support clinical studies on the applications of the 
enzyme immunoassay for progesterone initiated this year. Considerable 
progress has been made on these developments as outlined later. Likewise, 
good progress has also been made on the development of an enzyme 
immunoassay for oestrone in plasma. The applications of this latter assay 
will be investigated both in the Infertility Clinic, Galway Regional 
Hospital and in the Climacteric C linic which was initiated in 1986. 
Preliminary laboratory studies commenced on the development of enzyme 
immunoassays for androstendione and testosterone, the applications of 
which will subsequently be investigated in the aforementioned clinics. 
Progess on the development of assays for each hormone is now detailed 
in turn. 

Oestradiol 17~j3 
Initially an 'in-house' plasma radioimmunoassay against which the new 
assay will be validated, was developed. For the development of the 
enzyme immunoassay the following conjugates of horseradish peroxidase 
were synthesised 17-~-oestradiol-6-carboxymethyl-oxime-peroxidase and 
17-~-oestradiol-3-hemisuccinate-peroxidase. The suitability in the assay 
of various antisera raised in rabbits and other animals was investigated. 
An enzyme-immunoassay for oestradiol- 17-~ was developed and validation 
studies are in progress. The specificity of the assay for oestradiol- 17-~ 
has been established and an enzyme-steroid antibody combination which 
minimises the detection limit of the assay is now being sought. 
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Luteinizing hormone 
An IgG fraction of a polyclonal antiserum to LH was used to prepare a 
Fab fragment by digestion with pepsin, removal of Fe fragments and 
reduction. The Fab1 was then conjugated to peroxidase with N-{4-
carboxycyclohexylmethyl) maleimide, yielding a conjugate with very high 
retention of enzymic and immunological activity. This conjugate has 
given very sensitive standard curves when employed with polyclonal 
antibodies in a sandwich enzyme-linked immunosorbent assay being 
developed for luteinizing hormone. The suitability of a monoclonal 
antibody for the assay of this hormone was also investigated but it was 
less sensitive. The development of this assay system is continuing. 

Androstenedione and testosterone 
Investigations on the preparation of suitable steroid-enzyme conjugates 
commenced late in 1986. Both rabbits and sheep were immunised with 
11 a-hydroxyandrostenedione hernisuccinate-bovine serum albumin or 
3-carboxymethyloxine androstenedione-bovine serum albumin. The suita
bility of antisera produced from these animals will be compared with 
antisera obtained elsewhere for the development of enzyme immuno
assays for these two steroids. 

Oestrone 
An enzyme immunoassay for oestrone in plasma has been developed using 
an oestrone-peroxidase conjugate and a polyclonal antibody. Validation 
studies are continuing and assay procedures are being optimised. The 
specificity of the antiserum has been measured by determining cross
reactivity with 24 steroids and the ability to quantify standard added to 
serum has been established. The specificity of the assay is also being 
tested by analysing samples with and without prepurification by LH-20 
chromatography. A joint study with Drs. Sean Cunningham and Joseph 
McKenna of the Endocrine Laboratory, St. Vincent's Hospital, Dublin, 
to correlate the results of their radioimmunoassay with the enzyme
immunoassay has been initiated. 
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Storrs, Miss H. Pomeroy, Dr. R. Hone, Mr. H. Griffin, Mr. P. O'Gaora, 
M:;. J. Cooney, Ms. 0. McCormick and Mr. D. Carron. 

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

Last year we described success in developing new molecular tools fol 
diagnostic and epidemiological studies of bacteria causing hospital 
infection. In the past year these have been applied to prospectively monitor 
serious clinical problems in Dublin, namely: 

(a) Infections with methicillin- and gentamicin-resistant S. aureus 
(MGRSA). 

(b) Bacteraemia caused by S. aureus. 

(c) Coagulase negative staphylococcal infection in CAP dialysis patients. 

(d) Enterobacter infections in leukaemia. 

As a result of choosing appropriate strains and discriminating epidemio
logical markers, important early changes in the strains of bacteria 
responsible have been detected, prompting rapid effective therapy by 
clinicians. 

Striking advances were made in molecular studies of 
(a) - Antibiotic resistance determinants of S. aureus, S. epid.:rmidis and 

Gram-negative bacteria. 

(b) - Virulence determinants of S. aureus, i.e. 

Membrane-damaging toxins (alpha, beta. gamma) 

Epidermolytic toxin 

Coagulase 

Protein A 

Such studies will provide key information on: 
- factors responsible for evolution and spread of antibiotic resistance. 
- the nature and mode of action of putative virulence determinants, 

and their role in pathogenesis, 
- probes applicable in the clinical setting. 

The work attracted recognition at international forums and has generated 
numerous publications. As a result, Dublin was the venue for a joint 
meeting of the Pathological Society of Great Britain and Ireland, the 
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Hospital Infection Society, and T1e British Society for Antimicrobial 
Chemotherapy in 1986 and we hosted an International Workshop 
"Immunochemical and Molecular Genetic Analysis of Bacterial Pathogens 
and their Virulence Determinants", sponsored by the Federation of 
European Microbiological Societie;;. and the Society for General Micro
biology. 

1. INFECTIONS CAUSED BY METHlCILLIN- AND 
GENTAMICIN-RESISTANT S. AUREUS 

1.1 Molecular and Epidemiologiccf Anal}sis of Methicillin- and 
Gentamicin-Resistant S. aureus Jso ares in Dublin Hospitals 

D. C. Coleman, D. Carroll, C. Kcane, M. Cafferkey and H. Pomeroy. 
Methicillin-and gentamicin-resistant S. aureus (MGRSA) infections have 
been recently recognised as a ;n~ or problem in hospitals worJd.,..ide, 
\•ere first reported in Dublin in the 19-0s and continue to cause significant 
problems here. Since 1983 we ha\e extensively investigated the problem 
of MGRSA with close cooperation between clinical and basic researchers. 
This combined effort has resulted in reductions in hospital stay, more 
effective infection control and reduction in mortality. 

Two related groups of organism~ have been identified. The first group 
was predominant in Dublin pre-1978. after which it was largely replaced 
by the second group. This was unusual in that it incriminated a successful 
organism or a few closely related strains of S. aureus, rather than a large 
number of different strains. Intriguing)), our MGRSA strains differed 
from isolates from America, Australia or Europe. 

Investigations revealed that hospital MGRSA could evolve rapidly 
with the isolation of variants of the endemic MGRSA strain with higher 
resistance to aminoglycosides. Alarmingly, such high level resistance to 
arninogl)cosides became common after I 984 prompting prospective 
monitoring of the MGRSA population for changes in properties and 
characteristics. 

This led to the detection of new chloramphenicol-resistant MGRSA 
strains fiM isolated from a patient in June 1985 in the Burns Unit of a 
D1.1blin Hospital (Hospital A) and "'hicb have been isolated with increasing 
frequenc} ever since (Table lA. ~ 8). Epidemiological and molecular 
investie:ations revealed that these were unrelated to the MGRSA strains 
seen here prior to June 1985 (Table 2) and that the organisms were 
introduced into Hospital A by one patient. The origin of the new MO RSA 
strains. now endemic in Hospital A. has been traced to Iraq. 
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TABLE lA 

INCIDEKCE OF NON-TYPABLE* MGRSA IK DUBLIN HOSPITALS 

No. of % Typable with 
patients Experimental 

Hospital Period infected Phage C6A 

A§ Jan-Dec 1985 55 12.72 

A J an-Oct 1986 81 
49% 

61.72 increase 
Other Federated Dublin 
Voluntary Hospitals Jan-Oct 1986 17 0 

Mater J an-Oct 1986 30 0 

*Non-typable refers to isolates that could not be typed with the routine 
phage-set. 

§Hospital A is a member of the Federated Dublin Voluntary Hospitals. 

TABLE lB 

INCIDENCE OF PHAGE TYPE 77/+ .MGRSA STRAINS IN DliBLIN HOSPITALS 

1\o. of patients 
Hospital Period infected 

A* Jan-Dec 1985 14 

A Jan-Oct 1986 29 
Other Federated Dublin 
Voluntary Hospitals Jan-Oct 1986 57 

Mater Jan- Oct 1986 130 

*Hospital A is a member of the Federated Dublin Voluntary Hospitals. 
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TABLE 2 

Plasmid coutcnt and location of resistance determinants of methicillin-and gentamicin-resistant strains of S~ aw·eus 
isolated prior to June 1985 and strains of experimental phage type C6A + and 89+ isolated from June 19R5 -

October 1986 

Location of resistance determinants* 
Phcnotypic -- -- - - - - Plasm id molecular 

Period of Isolation Group Phage Types Chromosome Plasmid weight (x I 06) 

- -·- - - -
1 77/84, 77' 85 GmAk Ka Me Pc ll g Cd Eh 21.0 

1976- 1985 Sm Sp Em Tc 3.0 

H 77/84, 77, Gm Ka McSm Pc llgCd Eb 21.0 
nroad pattern, Sp Em Fu Tc Ka NcTb tb 22- 24 
Non-typablc 

June 1985- 0ctobcr 1986 C6A, 89~ Gm Ka Ne Sm. Sp Cm 1.8 
Me Em Tc Pc Hg 2.0 

*The resistance determinants are abb1·cviated as follows: Gm, gentamicin ; Ak, amikacin; Ka, kanamycin ; 
Me, methicillin; Srn, streptomycin; Sp, spectinomycin; Em, erythromycin; Fu, fusidic acid; Pc, penicillin; 
Tc, tetracycline; Cm, ch loramphenicol ; Hg, mercuric ions; Cd, cadmium ions ; Eb, ethidium bromide. 

§Only live isolated of type-89 were available for analysis and all of these were isolated from the same patient. 



l.l.l Detect ion and properties of the "ne~1· '' M G RSA strain 
The high incidence of infections by non·typable MGRSA strains in 
Dublin created an important epidemiological problem with regard to 
tracing the source and controlling spread. This problem was compounded 
by the inability to subdivide them by biochemical and serological test~ . 
Furthermore, the homogenous population of plasmids in non·typable 
isolates, has prevented plasmid screening and fingerprinting as epi· 
demiological tools. Two approaches were undertaken to circumvent this 
(i) new molecular techniques to subdivide non· typable isolates of MGRSA 
using restriction endonuclease fingerprinting and molecular ptobe analysis 
(MRC Annual Report 1985, pp 15~151), and (ii) isolation and deploy· 
ment of new "experimental" bacteriophages, some of which were isolated 
from Dublin MGRSA isolates, to augment the standard S. aureus phage
typing set. The latter approach proved particularly useful. Isolates of 
MGRSA (non·typable with the routine phage set) of experimental 
phage· type C6A or 89 were first isolated in a Dublin hospital (Hospital A) 
in June 1985 from one patient. Since then, isolates of experimental phage. 
type C6A have been isolated regularly there (Table I), whereas strains of 
phage·type 89 have not been isolated since first detection in June 1985. 

Investigations revealed that isolates of experimental phage-type C6A 
and 89 were distinct from and unrelated to the MGRSA strains that have 
been encountered in Dublin hospitals during the period 1976-June 1985 
(Table 2). The "new" MGRSA strains were resistant to many antibiotics 
like the older Dublin strains. However, molecular analysis and plasmid 
studies revealed that all the antibiotic resistance determinants were 
chromosomally encoded, apart from chloramphenicol resistance which 
was encoded on a small plasmid (Table 2). These findings contrast with 
the older Dublin MGRSA strains where penicillin, tetracycline, neomycin 
and trimethoprim resistance were plasmid encoded (Table 2). On plasmid 
screening other differences \Vere detected. The plasmid content of the 
experimental phage-type C6A and 89 isolates was different from that of 
the older endemic Dublin MGRSA strains (Table 2). 

No large plasmids were detected in the "new" isolates, in contrast to 
the older strains, where large plasmids were always detected . A consistent 
feature of many C6A and 89 type isolates was the presence of two small 
plasmids (Table 2) one of which encoded chloramphenicol resistance. 
Resistance to chloramphenicol has been encountered rarely in Dublin 
MGRSA strains and the prevalence of this resistance marker in the 
"new" MGRSA strains led to their detection. 

Thus we concluded that the isolates of experimental phage-type C6A 
and 89 were distinct from and unrelated to the MGRSA strains encoun
tered in Dublin hospitals before June 1985. 

1.1.2 Epidemiological studies on MG RSA isolates of experimental 
phage-type C6A and 89 
The first MGRSA isolates of expet imcntal phage-type C6A and 89 were 
isolated in a Dublin hospital in June 1985 from one patient who had 
recently returned from Iraq with burns injuries, suggesting that C6A and 
89 isolates might have originated there. 
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Fortunately. MGRSA strains isolated from cases of infection in a 
Baghdad hospital from 1984-1985 were available. Many strains were 
non-typable with routine phage-typing sets, but were ty-pable \\ith 
experimental phages C6A or 89. Molecular studies revealed that these 
organisms (phage-type C6A or 89 had similar chromosomally encoded 
antibiotic-resistance determinants to me Dublin isolates of similar phage
tYPe. Furthermore, the Iraqi isolates had a similar plasmid content to 
their Irish counterpa1ts and chloramphenicol resistance was found to be 
encoded on a small plasmid of si.;nilar size to that seen in the Dublin 
strains. This suggested that the new MGRSA isolates of experimental 
phage-type C6A and 89 from a Dublin hospital originated in Iraq. 

The Dublin MGRSA data ha\e provided invaluable epidemiological 
information of use in infection treatment and control. If ne'' multi
resistant strains of MGRSA can establish themselves in our hospitals 
then continual monitoring and re-appraisal of treatment regimes are 
needed to prevent epidemics. 

1.2 S. aureus Bacteraemia: Clinical and Laboratory Studies 
H. Humphreys, D. C. Coleman and T. Keane 
S. aureus septicaemia is common, has a variety of manifestations and a 
high mortality of 20-30%, despite appropriate therapy. Since S. aureus 
may express an array of extracellular proteins and enzymes, many of 
which have been implicated as viruience factors, these may enableS. aureus 
to cause high mortality and morbidity. In a prospective study, the majority 
of S. aureus strains isolared from patients with bacteraemia were not 
antibiotic resistant. Of the extracellular factors screened for. L'le most 
striking association was with enterotox.ins, proteins previously associated 
with staphylococcal food poisoning. Several recent reports have indicated 
that S. aureus enteroto:tins suppress antibody production and may cause 
mediator release. Both properties may play a role in serious S. aureus 
infection. Studies in progress will determine if antibodies against S . aureus 
enterotoxins are found in the sera of patients recovering from bacteraemia 
due to enterotoxigenic organisms. A number of bacteraemia suains 
produced toxic shock syndrome toxin (TSST-1), but in the absence of 
symptoms normally associated \\;th this toxin. Shock was not commoner 
among the patients infected with TSST-1-positive strains and mortality 
did not differ between this group and patients witb TSST-1-negative 
strains. Generally, strains which produced TSST-1 toxin belonged to 
phage group I. This accords with previous studies on toxic shock 
syndrome. 

Many TSST-1 positive isolates failed to produce S. au;eus alpha-toxin; 
but this property was also seen in a significant number of the TSST-1 
negatl\·e strains examinee. 20/., of all bacteraemic strains tested failed 
to produce alpha-haemolysin. Tlus was surprising since it was generally 
held that alpha haemolysin producrion is common among all S. aureus 
~trairls with a frequency of production of up to 96%- Whether this study 
indicates a general decrease o'" alpha haemolysin production among 
S. aurezLs strains over the years or if bacteraemic strains differ from others 
remains to be seen. 
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Further studies are in p:-ogress to see if any correlation exists bet\\een 
monality and any biochemical characterimc of bacteraemic strains, 
particularly in relation to different phage groups. 

1.3 Aminoglycoside resistance in S. aureus strains from Dublin hospitals. 
M. Storrs and T. J. Foster. 
Resistance to aminoglycoside antibiotics in nosocomial strains of S. aureus 
is due to drug-modifying ellZ) mes. In Australian MGRSA isolaw.. the 
gentamicin resistance (Gmr) determinant :s usually plasmid-borne and 
associated with a transposon called Tn4001. The mechanism of Gmr in 
Dublin MGRSA was previously shown to be due to the bifunctional 
APH2'-AAC6' (IV) enzyme by specific enzyme assays and by Dl\A 
hybridization using a Gmr gene-specific probe. The same mechanism is 
responsible for Gmr in staphylococci from different parts of the world. 
Dublin MGRSA strains have been classified into several groups by 
antibiograms, plasmid profiles and restriction endonuclease fingerprinting. 
The level of Gm= is al~o characteristic of the strain type, ao; is the size of 
the EcoRI fragment which hybridizes to a Gmr gene probe. Thus the 
Gmr determinant is located at a different position in the chromosome 
which is characteristic of each class of MGRSA. 

Recently, we have shown that the Gmr determinant from a class I 
Dublin MGRSA strain is transposable. The Gmr determinant was cloned 
in a plasmid vector. It was then transposed into the chromosome of a 
laboratory strain of S. aureus. The le,,.· of resistance to 0'11 of different 
derivatives varied over a ]~fold range. Southern blot hybridization 
analysis will determine whether the insertion is present at different sites 
in each independently derived isolate. If so it will suggest that the position 
of the transposon in the chromosome can effect the expression of the 
resistance gene it carries, and may explain in part the different resistance 
levels in clinical isolates where there is evidence for a different, but 
characteristic location of the Gmr determinant in each class of strain. 

2. Th"FECTIO!\S CAUSED BY COAGli'LASE-~EGATIVE 
STAPHYLOCOCCI (CNS) 

2.1 CNSfrom Continuous Ambulatory Peritoneal Dialysis Patients (CAPD) 
M. Storrs and T. J. Foster. 
CNS are an important cause of nosocomial infections in patients with 
catheter implants and those undergoing CAPD. In this project molecular 
techniques v.ere used to study C~S strams isolated from CAPD patients 
in a Dublin hospital. 

Thirty-six CNS isolates were obtained from different patients. These 
included strains of S. epidermidis, warneri, hominis, saprophiticus and 
haemolyticus. The majority were resistant to several antibiotics. Sixty 
per cent were resistant to gentamicin (Gm) and related aminoglycosides 
(MIC to Gm 8-40 llg/ml). DNA hybridization showed that this was 
due to an APH2'-AAC6' (IV) determinant which ic: al~o present in Dublin 
MGRSA strains. Resistance profiles ind'catcd that some strains carried 
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additional determinants (AAD4' and AAD(3")9) not found in Dublin 
MGRSA. This will be confirmed using enzyme assays and by hybridi
dization. 

The C~S strains had diverse antibiotic resistance and plasmid patterns 
which did not correlate with the species. However, these criteria were 
useful in determining that reoccurrences of infection in the same patient 
were probably due to relapses rather than reinfection with different strains. 

Southern blot hybridization suggested that the Gmr determinant is 
located on a large (ea 50 kb) plasmid in Dublin CNS. This will be confirmed 
by plasmid transfer and curing experiments. This contrasts with Dublin 
MGRSA strains where the Gmr determinant is always chromosomal. 

There is sometimes difficulty in unambiguously identifying CNS to the 
species level. We intend to isolate species-specific DNA probes and test 
the possibility of using DNA hybridization for identification. 

2.2 Clinical and laboratory studies of bacteria causing infection of patients 
on CAPD 
D. Freeman, D. C. Coleman, C. Keane, F. Falkiner. 
Nineteen eighty-six saw an apparent increase in numbers of Gram
negative bacilli (GNB) isolated from the dialysis fluids of CAPD patients 
with peritonitis. The significance of these organisms is doubtful because 
in some more than one G~'B was found in a single dialysis fluid. No 
evidence of cross-infection was demonstrated as most of these patients 
were not in hospital. The reasons for this increase are under investigation 
but such multiple isolates of GNB may be due to changes in therapy, 
antisepsis, or use of ultra-violet (UV) light to disinfect tubing during 
bag changes. 

CNS remain the most common significant pathogen, followed by 
S. aureus. Work has been continuing to identify characteristics of CNS 
important pathogenetically in CAPD. We are stud:,-ing the extent of 
urease production and its effect on the growth of these organisms. More 
than 90% of CNS strains isolated in our unit are urease producers. Slime 
production has also been demonstrated in more than 60% of significant 
S. epidermidis strains examined, and was a feature of recurrent peritonitis 
in which CNS were involved. Slime production was not demonstrated in 
any species of CNS other than S. epidermidis. 

Antimicrobial susceptibility testing, minimum inhibitory concentration 
(MIC) and minimum bacteriocidal concentration (MBC) determinations 
revealed that one strain of S . aureus isolated from one patient showed 
vancomycin tolerance which correlated with the patient treatment period. 

2.2.1 Rapid strain discrimination of CNS from patients on CAPD. 
A practical difficulty in epidemiological investigations of CNS from 
CAPD patients concerns differentiating isolates from recurrent episodes 
of infection. Several species of C'-:S can cause infection and it is difficult 
to determine if the same strain is responsible for recurrent infections in an 
individuaL Techniques such as phage-typing and bio-typing can be used 
to differentiate between strains, but are expensive and time-consuming. 
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Phage-typing of CNS is currently a specialist technique and although 
useful it is not suitable in the ciinical laboratory. Plasmid screening of 
CNS is not practical for strain discrimination either, because isolates 
often harbour several plasi.Pjds, some of which are lost on sub-culture. 

To overcome these difficulties we have examined the total cellular 
protein profiles (protein fingerprinting) of CNS from .<:APD infections 
by polyacrylamide gel electrophoresis. Strains from recurrent episodes 
of infection from several CAPD patients, strains of CNS from different 
species and some S. aureus isolates were examined. 

In many, recurrent isolates were easily distinguishable based on 
readily detectable differences in protein fingerprints after electrophoresis. 
Isolates of different species were also distinguishable by this procedure 
as were strains of C.KS from different patients. CNS isolates could also 
readily be distinguished from S. aureus strains. TI1is rapid, accurate, 
inexpensive technique yields reproducible results and is now being used 
in the clinical iaboratory as method for differentiating CNS strains. 

3. I 'FECTIONS CAUSED BY GRAM-NEGATIVE BACTERIA 
(GNB) 

3.1 Analysis of Enterobacter Isolates from Immunocompromised Patients 
D. C. Coleman and F. Falkiner. 
Over the last year a high incidence of infection of patients with impaired 
host defences has occurred in Dublin hospitals in which Enterobacter 
isolates have been incriminated, particularly among patients with leu
laemia. They become susceptible to organisms normally of limited 
virulence, either as a result of their disease or chemotherapy. Furthermore, 
the Enterobacter isolates are frequently multiply-antibiotic resistant. 

Until recently multiple-antibiotic resistant Enterobacter isolates have 
not been a major cause of infection in Dublin hospitals, although isolated 
from some patients in a urologicai unit. Studies on these demonstrated 
that large plasmids were responsible for 1be multiple-antibiotic resistance 
phenotype. 

3.1.1 Clinical and laboratory studies on Enterobacter infection. 
A prospective study of Enterobacter isolates from cases of infection of 
immunocompromised patients in Dublin hospitals has begun to determine: 
(i) are there a number of different strains responsible for the upsurge of 
infections; (ii) do patients become infected with multiple-antibiotic 
resistant hospital strains of Enterobacter or are the infections caused by 
commensal organisms, (iii) do commensaljcommunity-acquired antibiotic 
sensitive strains acquire plasmid-determined multiple-antibiotic resistance 
from other resistant endemic hospital GNB. Early results indicate that 
recurrent isolates from patients with Enterobacter harbour a range of 
multiple-antibiotic resistance plasmids ranging in size from 100-300 Mdal. 
Exposure of patients to cephalosporins selected for mutants, which 
express broad-spectrum resistance to a wide range of beta-Iactam, mono
lactam and third-generation cephalosporin antibiotics by virtue of 
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constitutive expression of chromosomal beta-lactamase genes. The 
prevalence of resistance plasmids and the selection of chromosomal 
mutants in areas of high antibiotic use (e.g. leukaemic units) has led to 
erosion of the range of antibiotics effective against Enterobacter. This 
indicates that monitoring of clinical isolates and treatment will be required 
to effectively control infections. 

3.1.2 Epidemiological studies of Enterobacter isolates 
Development of new epidemiological systems for strains of Enterobacter 
is also in progress. Existing serolog) -based typing systems are expensive, 
time-consuming and have to be performed in special laboratories. Two 
approaches have been used: (i) restriction fingerprinting of the large 
plasmids prevalent in Dublin Enterobacter strains, to monitor inter-strain 
spread of resistance plasmids, (ii) Analysis of total cell protein profiles 
by PGE, to distinguish different strains of Enterobacter. Until recently, 
fingerprinting of large plasmids \\as laborious and expensive but the 
development of rapid procedures in TCD now allows it to be applied 
effectively to large numbers of strains. Preliminary results indicate that 
both methods will be useful epidemiologically. 

A second population of E. cloacae strains has been isolated from patients 
recovering from coronary artery bypass grafts and have been investigated 
epidem.iologically because of the problems of morbidity and mortality 
that have arisen. All isolates have been phage-typed, serotyped and 
bio-typed at the Central Public Health Laboratory in Colindale and 
clinical and laboratory aspects of these organisms will be studied. 

4. MOLECULAR STUDIES OF THE VIRULENCE OF 
S. AUREUS 

A long-term aim is to dissect pathogenic mechanisms of S. aureus using 
molecular techniques. Cloned genes can be used to isolate specific mutants 
lacking a virulence factor by site-directed mutagenesis. Lowered virulence 
in the mutant suggests a role for the missing factor in pathogenesis. 
M utants lacking alpha-toxin and protein A have been isolated and are 
being tested for virulence. Strains defective in beta-toxin, gamma-toxin 
and coagulase will be isolated shortly. 

Another approach is DNA sequencing. The amino acid sequence of 
the protein can be deduced and information about mechanism of action 
of the toxin obtained. 

4.1 Molecular analysis of the S. aureus beta-lysin determinant. 
D. C. Coleman, J. P. Arbuthnott and H. Pomeroy. 
Recently we reported the cloning and characterization of the beta-lysin 
determinant of S . aureus in E. coli Kl2 and S. aureus. A major finding 
was that particular S. aureus bacteriophages form lysogens by physically 
inserting into the structural determinant for beta-lysin. This phage insertion 
disrupts the beta-lysin determinant resulting in a lysogen failing to express 
the haemolysin. This property - lysogenic conversion - has been docu
mented, but the molecular action has not been understood, until the 
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above studies were done. Lysogenic conversion can be reversed and the 
phage genome excises precisely from the beta-lysin determinant in the 
chromosome of S. aureus resulting in a reconstruction of the beta-lysin 
structural gene. Derivatives of lysogens which have undergone the process 
of de--lysogenization by precise excision express beta-lysin. 

Bacteriophages which can use the beta-lysin determinant as an insertion 
site tend to belong to serotype F but we have shown that bacteriophages 
of serotype A can also disrupt the beta-lysin determinant on lysogenization. 

The majority ( > 80 %) of the methicillin- and gentamicin-resistant 
S. aureus strains isolated from cases of infection in Dublin hospitals fail 
to express beta-lysin. Our studies indicate that a large number of the 
strains tested harbour lysogenic bacteriophages inserted in the beta-lysin 
structural gene. Many of these can be induced with U-V light or by 
treatment with chemicals, and delysogenized derivatives obtained which 
express beta-lysin. Some de-lysogenized derivatives have an altered phage
type. Ability to affect phage-type is a feature of many S. aureus bac
teriophages. 

Many of the serotype F converting bacteriophages are double con
verting. The structural determinants for staphylokinase, a S. aureus 
extracellular protein which converts plasminogen to plasmin, are encoded 
in the DNA of the phage genome itself and strains which acquire these 
phages acquire the ability to express staphylokinase. Hybridization studies 
using bacteriophage total genome and cloned bacteriophage fragments 
as probes indicate that internal organisation of many serotype F con
verting bacteriophages is not identical and we will determine if a common 
mechanism of phage insertion occurs during lysogenization. The high 
incidence of staphylokinase production among clinical isolates may 
indicate that this property of S. aureus is more important in the disease 
process than has been considered in the past. We suggest that S. aureus 
bacteriophages play an important role in control of expression of particular 
S. aureus extracellular products. They also may provide S. aureus with a 
powerful mechanism for genetic exchange. Molecular studies on the effects 
of lysogenization on S. aureus by particular bacteriophages are in progress 
together with studies on the mechanism of lysogenization itself. 

4.2 Molecular Analysis of the Gamma-lysin Determinant of S. aureus. 
J. Cooney, T. J. Foster and J. P. Arbuthnott. 
Gamma-toxin is the least understood of the four haemolytic cytolytic 
toxins produced by S . aureus. It has been suggested that gamma-toxin 
activity needs two polypeptides but this is controversial. We have reported 
molecular cloning of the gamma-toxin determinant (hlg) in E. coli and 
it is now being analysed by molecular genetic procedures. 

A series of transposon Tn5 insertions which caused a non-haemolytic 
phenotype in E. coli were isolated. Complementation to give haemolysis 
occurred when extracts of some mutants were mixed, suggesting that two 
products are required for haemolytic activity. Physical mapping of the 
Tn5 mutants showed that the two complementation groups formed 
discrete clusters and indicated where the two genes (hlgA and hlgB) were 
located in the cloned DNA sequence. 
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Western immunoblotting with a specific serum (Dr. H. Birkbeck, 
Glasgow University) showed that the polypeptide product of hlgA was 
30 kDa. The product of the hlgB gene will be identified using the minicell 
technique. The polypeptide products of both hlgA and hlgB determinants 
will be purified and characterised in collaboration with D r. Birkbeck. A 
high association with gamma-lysin has been established for S. aureus 
isolate from TSS and S. aureus isolates from TSS and the possible role 
of this toxin in TSS is being assessed. 

We will sequence the hlgA and hlgB genes. Mutants of S. aureus will 
be isolated using allele-replacement site-directed mutagenesis and the role 
of gamma-toxin in experimental staphylococcal infections will be tested. 
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LUNG FIBROSIS-SARCOIDOSIS RESEARCH UNIT 

Director: Professor Muiris X. FitzGerald, MD., FRCP., FRCPI., 
FCCP., in collaboration with Doctors C. Odium, J. Masterson, J. Duffy, 
C. O'Connor, I. Pratt, C. Feighery, R. Gallagher, K. Ward, G. Chadwick, 
A. McCormick and Professor D. Weir. 

Medical Professorial Unit, University College, Dublin/St. Vincent's 
Hospital; Department of Radiology and Nuclear Medicine, St. Vincent's 
Hospital; Department of Medicine, Pathology and Immunology, Trinity 
College, Dublin and Department of Pharmacology, University College, 
Dublin. 

The Unit can report an extremely productive year with numerous presen
tations a t the major international forums including the European Con
ference on Sarcoidosis in Vienna in September 1986, the American 
Thoracic Society in Kansas City, USA- May 1986 and the British Thoracic 
Society in London in December 1986. The major areas of intensive 
research centred around (l) the analysis of soluble components of broncho
alveolar lavage fluid in interstitial Jung diseases and their prognostic 
correlations, (2) the possible cellular sources for fibrogenic enzymes such 
as collagenase, (3) the predictive value of cellular components of BALF 
with particular reference to clinical subsets of sarcoidosis, ( 4) the behaviour 
and characteristics of pulmonary macrophages in varying stages of the 
sarcoid process, (5) the advantages of detailed semi-quantitative radiologic 
analysis of chest X-rays in the natural history and treated course of 
sarcoidosis, (6) the associations between sarcoidosis and (a) coeliac 
disease, (b) pancreatic involvement, (c) inflammatory bowel disease, 
(d) smoking status, (e) calcium metabolism. 

Studies on Soluble and Cellular Broncho-alveolar Lavage fluid BALF 
Components in Sarcoidosis 
(a) Collagenase and Fibronectin 
Pulmonary sarcoidosis is often a self-limiting disease, with spontaneous 
resolution occurring in approximately 80% of patients. In the remaining 
20%, parenchyma! injury and fibrosis is frequently observed. This 
progression to fibrosis, with concomitant loss of lung function, represents 
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the most serious clinical manifestation of the disease. Current concepts 
on the pathogenesis of pulmonary fibrosis suggests that two events are 
required for fibrosis to occur. There must be (a) a derangement of the 
normal alveolar architecture and (b) an increase in the number and level 
of activation of lung fibroblasts. Studies on patients with idiopathic 
pulmonary fibrosis (IPF) suggest that considerable damage to alveolar 
structure is caused following the release of hydrolytic enzymes, most 
notably collagenase, by the neutrophils which are present in increased 
numbers in the lungs of JPF patients. It has also been demonstrated that 
alveolar macrophages from patients with IPF produce increased quantities 
of fibronectin, which acts as a chemotactic factor for fibroblasts, and a 
growth factor (AMDGF) which stimulates the proliferation and activation 
of fibroblasts. Alveolar macrophagcs from patients with sarcoidosis also 
release these factors, suggesting that the mechanism of recruitment and 
activation of fibroblasts is similar in both diseases. However, the events 
which cause alveolar derangement in sarcoidosis are, as yet, unclear. 
Conflicting reports exist as to the presence or absence of collagenase in 
the lavage fluid of sarcoid patients. Therefore, we analysed broncho
alveolar lavage fluids (BALF) from 43 biopsy proven sarcoid patients and 
from 10 control subjects for two putative markets of fibrosis, fibronectin 
and collagenase. BALF fibroncctin was significantly elevated in the sarcoid 
group (p < 0.01) and was found to be positively correlated with BALF 
levels of ACE and protein (p<O.OI ) and with BAL %T-cells and helper/ 
suppressor ratios (p<0.02). However, increased BALF fibronectin was 
not related to functional or radiographic indices of interstitial disease 
nor did it serve to identify patients who subsequently required therapy. 
Latent collagenase was present in BALFs from 16 sarcoid patients but 
was not detectable in any control sample. There was no association be
tween BALF collagenase levels and BAL cellular profiles. However, a 
higher proportion of patients with BALF collagenase displayed decreased 
lung diffusing capacities than those without BALF collagenase (p < 0.005). 
The majority (n= I 0) of patients with BALF collagenase had radiographic 
class III or class TV disease and a disease duration of > 2 yr. On follow-up, 
62 % of patients with BALF collagenase required subsequent treatment 
compared to only 23% of patients without BALF collagenase. These 
results indicate an association between BALF collagenase and progressive, 
prolonged disease in sarcoidosis whereas elevated BALF fibronectin is 
associated with indices of acute inflammatory disease activity . 

(b) Investigation of the cellular source of BALF collagenase in sarcoid and 
other interstitia/lung diseases 
We set out to examine the possible cellular sources of BALF collagenase 
in a group of 9 patients with interstitial lung disease (7 sarcoid and 2 with 
diffuse interstitial disease). It has been shown that, upon activation, both 
the alveolar macrophage and the neutrophil are capable of producing 
collagenase in a latent form. Studies have shown that latent collagenase 
produced by neutrophil can be activated by both aminophenylmercuric 
acetate (APMA) and trypsin, whereas collagenase produced by the 
macrophage can be activated by trypsin only. We exploited this difference 
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in determining the cellular source of collagenase in our group of patients. 
All subjects gave informed consent and the procedure was approved by 
St. Vincent's Hospital, Dublin. 

Jsolated cells obtained by bronchoalveolar lavage were maintained in 
culture for 3 days with replacement of media at 24-hour intervals. 
Conditioned media were assayed for collagenase following both trypsin 
and APMA activation. Our results are outlined as follows: 

Conditioned 
media 

Patient 
I 
2 
3 
4 
5 
6 
7* 
8 
9 

Collagenase 
Units/m! 24-H 

APMA Trypsin 

0.45 
0.55 
0.39 

0.71 
4.95 
0.69 l. 14 

*Indicates non-sarcoid patients. 

% Ah"eolar Original BAL 
macro- Cells present % 
phages % Lymphocytes Neutropl->ils 

20.0 
30.0 
48.6 
50.0 
75.0 
98.2 
90.0 
89.0 
92.9 

80 .0 
68.6 
51.3 
50.0 
25 .0 

1.2 
6.0 

10.6 
5.0 

0.3 
0.3 

2.0 
0.3 
2.8 

The results indicate that under in vitro conditions (i) both the neutrophil 
and the macrophage from some patients with interstitia/lung disease produce 
collagenase, (ii) on a per cell basis, neutrophils produce more collagenase 
than macrophages. This indicates that neutrophils, even when present in 
relatively small numbers, may play an important role in sarcoid lung 
disease. 

(c) Assessment of immunological activity of lung macrop/zages in Sarcoidosis 
Sarcoidosis is characterised by granulomatous lesions at sites of disease 
activity, particularly in the lung. An early event in the development of 
these granulomata is a predominantly T lymphocyte infiltrate, suggesting 
that immunological mechanisms are at play. At least two cell types must 
co-operate to give rise to immune responses: antigen-presenting cells (e.g. 
blood monocytes and tissue macrophages) and T lymphocytes. While 
T cells obtained by bronchoalveolar lavage of sarcoidosis patients have 
been extensively studied, the status of the macrophage has received little 
attention. Therefore, we measured the ability of macrophages to support 
the proliferation ofT lymphocytes induced by the mitogen concanavalin A. 
T lymphocytes were isolated from normal peripheral blood so that any 
differences in response could be attributed solely to macrophage reactivity. 
Macrophages obtained from patients with active disease showed a 
consistently greater ability to support T cell proliferation than macro
phages from patients with inactive disease. The proliferative response 
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correlated highly significantly with the ratio ofT helper to T suppressor 
cells in the alveolitis (r = 0.77) and significantly with absolute T helper 
cell numbers found in lavage fluid (r = 0.58). In contrast, the helper 
capacity of monocytes isolated from the peripheral blood of active 
sarcoidosis patients was not significantly different to that of inactive 
patients or of normal controls. Thus local immune changes in the lung 
are not mirrored in the peripheral blood. These results are consistent with 
a heightened immune reactivity in both T cell and macrophage components 
of the local lung immune response in sarcoidosis. 

(d) Studies of Interleukin-1 in BALF in Sarcoid patients 
Interleukin-1 (IL-1), which is produced by activated mononuclear phago
cytes, is thought to play an important role in the regulation of inflammatory . 
and fibrotic processes. In addition to stimulating T-lymphocyte activation 
and proliferation, IL- l can also alter fibroblast growth and stimulate 
collagen production by fi.broblasts. Using a thymocyte proliferation assay, 
Hunninghake (Amer. Rev. Respir. Dis. 1984: 129, 569-572) demonstrated 

, an increased production of IL-l by alveolar macrophages (AMs) from 
patients with sarcoidosis. In the present study, a newly available radio
immunoassay (RIA) for IL-1 B was employed to determine whether or not 
IL-l could be measured directly in bronchoalveolar lavage fluids (BALF) 
from patients with sarcoidosis. 24 newly-presenting sarcoid patients and 
5 control subjects underwent BAL. The recovered cells were analysed 
for T-1ymphocyte subsets. The lavage fluids, in addition to analysis for 
IL-lB, were also analysed for the AM products fibronectin and angio
tensin converting enzyme (ACE) and for Type III Pro-Collagen Peptide 
(PCP), which is released from procollagen following its secretion by 
fibroblasts. Measureable IL-l B levels (range 0.28- 1.15 ng,lml) were found 
in 7 (29 %) of the sarcoid samples but in none of the controls .. As a group, 
patients with BALF IL-1B displayed higher BALF fibronectin (p < O.Ol) 
and ACE (p < 0.05) levels than those with undetectable IL-I B levels, 
indicating increased AM activation in these patients. BALF PCP levels 
were also elevated in the IL-lB positive group (p < O.Ol), indicating an 
increased level of collagen synthesis in this group. However, no difference 
was observed between the two groups in respect of BAL %T-lymphocytes, 
Helper/Suppressor ratios or %Natural Killer cells . . Thus, using an RIA, 
elevated levels of JL-JB were directly detected in BALF from a proportion 
of patients with sarcoidosis. Increased IL-l B was associated with increased 
AM activation and increased production of Type Ill collagen by fibroblasts. 

(e) Studies on the predictive value ofT Lymphocyte count and T Lymphocyte 
Helper-Suppressor Cell ratio (H-S) in BALF in patients with sarcoidosis. 
Two major important studies were carried out in this area. The first 
looked at the predictive value of these indices in relation to subsequent 
alteration in pulmonary function in sarcoid patients who were serially 
followed. Forty five patients with biopsy proven sarcoid (newly diagnosed 
or no treatment for > 6 months) had bronchoalveolar lavage (BAL) and 
the T lymphocyte helper : suppressor ratio (TH-TS) calculated. Fourteen 
patients had a high TH :TS ( > 4) ( Grp A) and 31 a low TH :TS ratio ( > 4) 
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(Grp B). The TH :TS ratio was not used in patient decisions. Patients were 
followed up for a median period of 2 years (range 1- 3.1 yrs) with serial 
pulmonary function tests (PFTs) (median 8 sets of PITs/patient). There 
was no difference between the groups, in the initial PFTs or serum 
angiotensin converting enzyme (sACE). Initial gallium scan lung/thigh 
ratio (normal < 4.0) was higher in Grp A (mean 4.6, SD 1.6) than Grp B 
(mean 3.7, SD 1.6) (p = .017). Linear regression analysis of each PFT vs 
time revealed no differences in the rate of change of any PFT between the 
groups. There was no difference between the groups at the end of the 
follow-up period in PFTs or sACE or requirement for steroid therapy. 
These results were not affected by excluding patients with active erythema 
nodosum nor by using a lower TH :TS cut off ratio (2.0). In this cohort of 
patients a high BAL TH:TS ratio did not identify patients whose pulmonary 
function was more impaired than others either at diagnosis, or during or 
after follow-up. These data seriously question the much-vaunted predictive 
value initial BALF lymphocyte data. To resolve the problem of such 
conflicting reports in the literature we looked at definite clinical subsets of 
the sarcoid spectrum by studying a group of sarcoidosis patients with 
recent erythema nodosum (Et\') and compared them with two other 
groups of sarcoid patients to try to explain these conflicts. BAL was 
performed 152 times in 143 patients. All cases were biopsy proven. 
Patients were divided into three groups. Group I (ENpts) had recent 
( < 1 month) erythema nodosum (18 patients, 18 BAL). Group 2 (NEWpts) 
were recently ( < 1 month) diagnosed without EN (36 patients, 36 BAL). 
Group 3 (OLDpts) had chronic sarcoidosis - mean time since diagnosis 
74 months (89 patients, 98 BAL). ENpts were younger (mean age 30 years) 
than J\TEWpts (38 years) or OLDpts (40 years) (p=.005). Serum angio
tensis converting enzyme (sACE) was lower in ENpts (mean 27 iu/ml) 
than either NEWpts (39.7) or OLDpts (36.0) (p < .05) (normal 35). The 
TH:TS was markedly raised in ENpts (mean± SEM) (10.7 ± 1.6) com
pared with N EWpts (3.3 ± 1.1) or OLDpts (3.1 ± .7) (p<.002). The 
lymphocyte T suppressor cell % of total labelled cells was lower in ENpts 
( 4.1 ± 1.5) than NEWpts (6 ± 1.1) or OLDpts (7.9 ± . 7) (p < .05). There 
was no difference between the groups in total T cells, % T helper cells, 
HLA DR +ve cells, Natural killer cells, B cells or % lymphocytes. The 
TH :TS ratio is highest in patients with recent erythema nodosum. In view 
of the recognised good prognosis associated with EN this observation 
has important implications. Studies where the case mix of sarcoid patients 
includes those with recent erythema nodosum will not find a high TH:TS 
ratio to be a useful indicator of poor prognosis. These two studies clearly 
show for the first time that the intensity of the acute lymphocytic inflam
matory reaction in the alveoli in sarcoidosis does not correlate in any way 
with subsequent natural history or physiologic or radiologic outcorne. 

(f) Radiologic-Physiologic correlations in sarcoidosis 
Extensive studies were carried out using a modified ILOJUC radiographic 
staging system in sarcoidosis and comparisons were made with the classic 
staging systems currently in use and detailed contemporary physiologic 
data .in this patient group. Use of the Siltzbach system to stage sarcoidosis 
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does not account for variable profusion of small opacities. To quantify 
these and assess their physiological significance, chest x-rays (CXR) of 
178 patients with sarcoidosis were graded by a modified ILOfUC schema: 
small opacities were graded by a 12 point profusion sc.ore (PS) from Of
to 3f3. Siltzbach stage (STG) 0-3 was recorded with an additional STG 4 
for patients with fibrosis. Contemporaneous measurements of FVC, 
FEY h and DLCO were recorded. There was a wide range of profusion 
scores in STG 2, 3 and 4 (Table 1). Patients (STG 2 and 3) with PS of2/2 
or higher had lower mean FVC and DLCO (Table 2). I5 patients (STG3) 
had further studies at 1 and 2 years. 12 patients remained STG 3; 6 showed 
no change in either profusion score or pulmonary function; 5 patients 
had improved PS by 3 or more points and this was associated with ~ 10% 
rise in one or more physiologic parameter. These data highlight the 
radiologic and physiologic heterogeneity within the Siltzbach system both 
for initial classification of CX R and for serial monitoring in sarcoidosis. 
The UC/ILO is clearly superior and is physiologically relevant. 

TABLE 1 TABLE 2 

PS STG2 STG3 STG4 PS= ~2/2 PS<2/2 
3/3 3 2 I FVC (mean) 85 94* 
3/2 I 3 1 (S.D.) 18 6 
2/3 3 2 3 FEV1 (mean) 80 93** 
2/2 5 4 2 (S.D.) 14 I8 
2/1 7 2 0 DLCO (mean) 81 93* 
I/2 21 5 4 (S.D.) 19 17 
1/ 1 4I 10 8 
N= 8I 28 19 *p< .01 **p< .001 

Further studies are currently in progress to validate the superiority of 
such a scoring system in assessing the radiologic natural history and 
treated course in sarcoidosis. 

(g) Sarcoidosis - Associated disorders 
(1) Smoking. Some reports have suggested that cigarette smokers are less 
likely to develop sarcoidosis than nonsmokers. This study details the prior 
cigarette consumption of a group of Irish sarcoidosis patients. It also 
compares serial pulmonary function tests in sarcoid patients who were 
regular smokers (Smokers) up to time of diagnosis and sarcoid patients 
who did not smoke (Nonsmokers). The cigarette consumption histories 
of 241 (J 27 males) sarcoidosis patients were obtained and compared with 
those of 1,000 controls (500 males) from the normal I rish population. The 
prevalence of smoking at the time of diagnosis in male sarcoid patients was 
37% (controls 39%) and in females was 33% (controls 32%). When the 
prevalence of smoking was analysed by age group the following results were 
obtained (control results) : I6-24 years 38% (34 %), 25-34 years 38% (42 %), 
35-45 years 26% (35%), 45-54 years 31% (40%) and > 55 years 33% 
(32 %). There was no significant difference in the prevalence of smoking 
at initial diagnosis between patients and controls in any subgroup of sex 
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or age. One hundred and five patients (58 Nonsmokers and 47 Smokers) 
had pulmonary function tests performed for a mean follow-up time, for 
both groups, of 45 months (S.D. 28). There was no difference between the 
Nonsmokers and the Smokers in % predicted FEV 1> FVC, DLCO and 
PEFR either at the start or the end of the follow-up period. The FVC 
improved over time in both groups. In the Smokers group the mean 
initial FVC % predicted was 90% and this rose to 98 % (p < .01) and in 
the Nonsmokers group it rose from 90% to 97% (p < .05). There was no 
significant change with time within the groups in FEV ~> DLCO or PEFR. 
These results show no difference between the prevalence of smoking in 
sarcoid patients a t the time of diagnosis and a control population. Initial 
and follow-up pulmonary function tests show no differences between the 
Smokers and Nonsmokers groups. This study finds no evidence that prior 
cigarette consumption has either a protective or a modulating influence on 
the development and short term functional outcome in sarcoidosis. 

(2) Sarcoidosis and calcium metabolism. Irish sarcoidosis patients in London 
have a high incidence of hypercalcaemia (18%) and hypercalciuria (50%)
This study examines the incidence of these conditions in native Irish 
sarcoidosis patients attending a single centre. Serum calcium was measured 
on 574 occasions in 241 patients with biopsy proven sarcoidosis. Hyper
calcaemia (calcium 2.6 mmol/L) was found in 16 patients (6.6%). Eleven 
of these 16 were hypercalcaemic at the time of initial diagnosis with only 
5 patients later developing hypercalcaemia. Only 4 patients had recurrent 
hypercalcaemia (1.6 %). As would be expected there was a correlation 
between the serum calcium estimation and serum albumin (p < .001) and 
serum immunoglobulin G (p < .01 ). There was no difference between the 
patients with high calcium and normal calcium levels in serum angiotensin 
converting enzyme, liver function tests or pulmonary function tests. 
Urinary calcium was estimated on 304 occasions in 203 patients. Normal 
calcium excretion is 7.6 mmolj24 hrs. Patients were studied with 3 
consecutive 24 hour urine collections while receiving a normal hospital 
diet and the mean calcium excretion calculated. Hypercalciuria was found 
in 74 patients (36 % of patients' studies). There was a significant seasonal 
variation in both the incidence and the levels of hypercalcaemia and 
hypercalciuria. Mean serum calcium in June-September was 2.43 and for 
the rest of the year 2.38 (p < .01). Eleven of 16 patients with hypercalcaemia 
presented during these summer months. Mean 24 hour urinary calcium 
excretion was 6.95 during June-September and 5.4 for the rest of the year 
(p < .03). The incidence of hypercalcaemia and hypercalciuria in Irish 
sarcoidosis patients is less than had been previously estimated. Surprisingly, 
despite its temperate climate, there is a seasonal variation in blood and 
urinary calciwn levels in Irish sarcoidosis patients with highest levels being 
found during the summer months. 

(3) Sarcoidosis and Pancreatitis 
We previously reported the association of acute pancreatitis and 
sarcoidosis [FitzGerald et al : Digestion 30, 124, 1984}. The purpose of 
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the present study was to investigate the incidence of some clinical and 
biochemical abnormalities of the pancreas in a population of 320 patients 
with sarcoidosis. The incidence of clinical pancreatic disease over a 
3 year period was reviewed and serum from unselected sarcoid patients 
was assayed for pancreatic amylase (inhibitor method), lipase (Boehringer 
kit) and Immunoreactive trypsin (IRT: Serono kit). Four patients had 
clinical pancreatic disease. Three had acute pancreatitis, which is sig
nificantly higher than the incidence in the general population (p < 0.01). 
The fourth patient presented with abdominal pain, weight loss and diabetes 
mellitus and had abnormal pancreas at laparotomy. Pancreatic amylase 
was elevated in 8 of 102 and was below normal in 6 of 1 02 patients. 
Serum lipase was normal in 76 patients studied. IRT was significantly 
higher in 38 sarcoid patients than in 60 hospital controls. Mean ± SD 
were 54.3 ± 17.9 vs. 46.9 ± 15.5, respectively (p < 0.05). This study 
demonstrates that clinical and bioclzemical abnormalities of the pancreas 
are common in patients with sarcoidosis. Pancreatic disease should be 
considered in any sarcoid patient with abdominal pain. 

(4) Sarcoidosis and Coeliac Disease 
In the 1985 report we gave an account of initial studies which indicated 
that a high proportion of patients with sarcoidosis had elevated alpha
gliadin antibodies (AGA) in their scrums using an ELISA technique and 
that intra-epithelial lymphocyte (IEL) counts were elevated compared to 
normal controls. Subsequent monoclonal antibody studies indicate that 
the increased infiltration of lymphocytes is predominantly a suppressor 
T lymphocyte response, consistent with the usual pattern scene in coeliac 
disease. Further studies are ongoing. 

(5) Sarcoidosis and Crohn's Colitis 
We reported the first known association between these two conditions 
and set out the comparisons and contrasts between the aetio-pathogenesis 
of these two conditions. 
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RHEUMATOID ARTHRITIS RESEARCH UNIT 

Directors: Dr. B. Bresnihan, MD., FRCP., FRCPI; Dr. C. Feighery, 
M.D., FRCPI and Dr. A. Whelan, PhD., in collaboration with J. 
Hassan, PhD. 

Department of Rheumatology, St. Vincent's Hospital, D ublin. 
Department of lnnunology, St. James's Hospital, Dublin. 

The objectives of this project are (1) to further study the role of rheumatoid 
factor in rheumatoid arthritis and its possible immunoregulatory function 
as mediated by its interaction with Fe receptors on lymphocyte surface 
membranes, and (2) to determine if associations exist between immune 
aberrations including those induced by rheumatoid factors and the 
immunohistological features, disease progression and response to treat
ment of a series of well characterised patients with rheumatoid arthritis. 

The initial series of experiments examined the immunoregulatory defect 
previously observed in patients with rheumatoid arthritis (RA). Auto
logous mixed lymphocyte reaction (AMLR) reactivity was studied in 
patients with rheumatoid arthritis (RA) and RA patients receiving gold 
therapy. Both active RA patients and gold treated patients showed 
significantly depressed AMLR responses compared to controls (Mean 
Stimulation Index: controls = 3.3 ± 0.9; Active RA = 1.1 ± 0.6; treated 
RA-= 0.5 ± 0.2, p< 0.01). Addition of indomethacin, a cyclooxygenase 
inhibitor, to cultures only partially restored the responses in both patient 
groups. 

To investigate if the reduced response was due to the defective ex
pression of the HLA/DR antigens, these antigens were quantitated by 
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two methods. Quantitation of the HLA/DR antigen on monocytes using 
an I-125 labelled anti-DR antibody showed a significant reduction in 
Hl.A/DR expression in both treated (543 ± 77 cpm, p = 0.02) and 
untreated (447 ± 100 cpm, p = 0.02) RA patients compared to controls 
(800 ± 57 cpm). In another series of experiments using an immune
blotting procedure, solubilized monocyte membranes from active RA 
patients showed increased quantities of HLA/DR antigen whereas treated 
patients showed normal levels of DR antigen (controls = 638 ± 92 cpm; 
active RA= 1047 ± 270 cpm; treated RA= 625 ± 115 cpm). These 
results suggest that the reduced expression of the HLA/DR antigens on 
monocytes from both treated and untreated RA patients may be the 
primary cause of the depressed AMLR reported in these patients. 

The next series of experiments analysed the reasons for the reduced 
surface expression of HLA/DR antigens on peripheral monocytes of these 
patients. Pre-incubation of monocytes at 37oC overnight prior to labelling 
revealed normal levels of the antigen on patients' monocytes. This increase 
in HLA/DR antigen levels did not occur at 4°C suggesting the requirement 
for a temperature dependant metabolic process. The enhancement of 
HLA/DR antigen densities, however, was totally inhibited by the addition 
of cycloheximide, which implied that antigen normalisation was directly 
or indirectly dependant on protein synthesis. The modulatory effects of 
PGE2 and indomethacin on monocyte HLA/DR antigen expression was 
also investigated. Incubation of monocytes with exogenous PGE2 (l0-6M 
final concentration) caused a reduction of DR densities on both control 
and rheumatoid monocytes, although this decrease was more marked in 
the controls. In contrast, addition of indomethacin did not affect HLA/D R 
antigen levels on control monocytes but dramatically enhanced expression 
of HLA/DR antigens on rheumatoid monocytes. In addition, incubation 
of normal monocytes with either rheumatoid sera or aggregated IgG was 
found to induce HLAJDR antigen expression. The exact mechanism for 
the modulation of surface HLA/DR antigen expression as a result of 
stimulation or inhibition remains unclear. 

In parallel studies of the immunohistological features of rheumatoid 
synovitis the intensity of synovial membrane (SM) infiltration by mono~ 
nuclear cells (MC) in 26 patients with untreated RA was studied to deter
mine the relationship between the infiltrate and disease activity as measured 
by both clinical and laboratory parameters. Synovial tissue was obtained 
from the knee by needle biopsy or at arthroscopy and examined in a 
blinded fashion after monoclonal antibody labelling of Leu 1, 2a, 3a, 14, 
HLA/ DR. The intensity of each infiltrate was expressed on a scale of 0-3. 
The clinical activity was expressed as a multivariate index of disease 
activity (IDA). 

Seventy-seven per cent demonstrated T -cell and 36% B-cell infiltration. 
The intensity of the T-cell, but not the B-ceil, infiltrate correlated positively 
with the IDA (p = 0.04). In addition, a positive correlation was observed 
between the intensity of T-cell infiltration and spontaneous in-vitro 
production of IgM rheumatoid factor (slgM RF) by blood MCs (p=0.02). 
No correlation was observed between the SM MC infiltrate and serum RF 
levels as measured by ELISA. 
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These investigations suggest that the intensity of SM MC infiltration 
reflects disease activity as measured by both clinical parameters and 
sigM RF production by blood MCs. It is concluded that further systematic 
studies of the synovial membrane in untreated RA may yield more 
sensitive early indicators of clinical outcome. 

Further studies were undertaken in order to determine whether 
correlations exist between changes in the synovial membrane (SM) MC 
infiltrate, spontaneous lgM rheumatoid factor (slgM RF) production by 
blood MCs and the clinical course. Twenty-four patients underwent SM 
biopsy before and up to l year after commencing therapy with remittive 
drugs. The SM infiltrate was studied in a blinded fashion and the intensity 
expressed on a scale of 0-3. The clinical ac.tivity was expressed as a 
multivariate index of disease activity (IDA). At follow-up both the IDA 
and the SM MC infiltrate had decreased significantly (p < 0.0001 and 
< 0.05). Seven patients had undergone a marked clinical improvement 
(IDA fell by >50%), and nine a moderate improvement (IDA fell by 
I 0-50 %). Of these, the T (Leu 1 +) and B (Leu 14 + ) cell infiltrates 
decrea!!ed in 6, were unchanged in 8 and increased in only 2. Moreover, 
slgM RF production decreased by approximately tenfold in these groups 
(p < 0.01 ). Eight patients failed to improve clinically and random changes 
in the SM MC infiltrate occurred. This clinical and histological outcome 
was accurately reflected by a 30% increase in slgM RF production. 

Thus, resolution of both T and B cell infiltration of SM accompanies 
clinical improvement in RA and the degree of histological and clinical 
change is reflected by slgM R F production. 

In conclusion, the immunoregulatory defect in RA is associated with 
reduced expression of HLA/DR antigen on monocyte surfaces. In 
addition, clinical studies demonstrated an association between disease 
severity, response to treatment, the intensity of mononuclear cell infil
tration of SM and RF production by blood mononuclear cells. 
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Joan Byrne, BSc., PhD. 
Study of New Analogues of the Anti-Leprosy Agent Clo.fazimine 
The study of the activity of new clofazimine analogues against the 
clofaziminc-resistant variant of M. smegmatis 607 was continued. The 
activities found, confirmed the postulated structural requirements for 
efficacy against the resistant strain i.e. a basic centre with a spacer distance 
of 2- 6 carbon atoms between the additional basic nitrogen and the 
imino-nitrogen. 

Thirty new c!ofazimine analogues have been studied, including aliphatic 
and aromatic acid bioreversible derivatives in addition to the amino-acid 
analogues. 

Amongst the new compounds was B.401 J, in which the spacer distance 
has been extended to a 7-carbon chain. This is very active, inhibiting the 
sensitive strain at O.lug/ml and the resistant strain at 2.5ugfml. 

A relationship between the in vitro activity of bioreversible analogues 
ofB.3640 and their in vivo absorption has been observed i.e. the compounds 
which do not hydrolyse readily are more easily absorbed. Having been 
absorbed and split they are then available in the form of the parent B.3640. 
Thus, compounds readily hydrolysed in vitro would show activity similar 
to that of 8.3640 which is 0.16ugjml agaiost both sensitive and resistant 
organisms. This in vitro system therefore gives us a simple means of 
selecting those compounds which should be best absorbed i.e. less readily 
hydrolysed. For example, the in vitro inhibitory figures for B.3955 are 
0.4ug/ml against sensitive and 6.3ug/ml against resistant organisms 
whereas the corresponding figures for B.3954 which is better absorbed 
are 4.0ug and IOugjml. 

Development of Variants of M. Smegmatis 607 resistant to Clofazimine 
Analogues 
The attempt to develop variants of M. smegmatis 607 resistant to 9 of the 
newer analogues was continued. Last year, after some 24 subcultures, 
the stability of the susceptibility of this strain to these compounds was 
remarked upon. This trait has persisted, even after further subcultures 
totalling almost 50. The stability could augur well for the usefulness of 
these compounds in the clinic. 

C,H.CI(4-) 

aNYYNR 

N~NH 
I 

C6H.CI(4-) 

8.3640 R = H 
Bioreversible derivatives R = COR' 
R' = alkyl, aryl or aminoalkyl 
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R. S. McElhinney, BSc., PbD., FRSC., ~1RIA., J oan E. McCormick, 
MSc., PhD., MRSC. and C. :M. Lucey, BSc. 

Molecular Combinations of Anti-Cancer Drugs 
(5-F/uorouracil and ChloroetJzylnitrosourea). 

The discovery of anti-tumour activity in chloroethylnitrosoureas 
RNHCON(NO)CH 2CH2Cl (CNU's) in the Southern Research Institute, 
Alabama, in 1963 led to standard drugs such as Carmustine (BCNU; 
R = CICH2CH2) and Lomustine (CCNU; R = C6Hu), used clinically in 
brain tumours, colorectal adenocarcinoma, and Hodgkin's disease. The 
subsequent tendency to regard all newer CNU's as relatively minor 
variations on the original theme has in recent years been reversed, 
particularly in Europe, by the realisation that drugs like TCNU (R = 
Me2NS02CH2CH 2 ; Leo), already in clinical trial, and CNU's derived 
from amino acids or amides [(R = R'NHCOCH(R"); G. Eisenbrand, 
Heidelberg], exhibit a very different spectrum of activity. 

The results of testing the molecular combinations of 5-fluorouracil 
(5-FU) and Cl\ru, developed in these laboratories, in the various European 
centres under the auspices of the EORTC have further strengthened the 
conviction that new CNU drugs, with lower toxicity and improved clinical 
performance against a variety of tumours, will eventually emerge. These 
molecular combinations have structures such as R = R'XCH(5-FU)CH2 ; 

the group R'X affects the rate and site of release of 5-FU, the second 
active component of the combination. Thus in the prototype drug 8 .3839, 
R 'X = MeS, while in .8.3958, R 'X = HOCH2CH20. 

In the past year, work in our own laboratory has proceeded with the syn
thesis of new combinations such as B.3999 [R = MeSCH(5-FU)CH2CH:J 
and B.4000 [R = MeS02CH(5-FU)CHJ. These drugs have been made by 
the simplified route involving dcphthaloylation of the corresponding 
phthalimides RNPht under mild conditions (thereby avoiding isomerisation 
of the liberated amines to bicyclic compounds) and reaction of the amines 
directly with the crystalline 2,4,5-trichlorophenyl N-nitrosocarbamate 
ArO.CO.N(NO)CH2CH2CI. We have now found that dephthaloylation 
can be carried out with hydrazine hydrate in dimetbyformamide at 
- J5•C even more satisfactorily than in methanol at 45oc. This has greatly 
facilitated the synthesis of these complex CNU drugs. 

As reported earlier, B.3839 and 8.3958 have been tested most widely 
so far, and have shown good in vivo activity in several laboratories of the 
EORTC Screening and Pharmacology Group. The preparation of 25g 
of B.3839, involving a 7-step synthesis from about 200g of ~-bromoethyl
phthalimide, was undertaken by Professor D. N . Reinhoudt at the 
Technische Hogeschool Twente, Enschede, Netherlands, during the past 
year to provide material for pre-clinical toxicology. Meantime, Dr. J. A. 
Double (Bradford) has found even better activity against the colon tumours 
MAC 13 (solid) and MAC 15A (ascites) in mice for some of the newer 
drugs. Comparison of the S and 0 analogues B.3839 and B.3995, and of 
the isomers .8.3958 and B.3970 (with 5-FU attached at different positions 
on the C-C-0-C-C chain), is of particular interest. lt is hoped that testing 
under way against a number of tumours, and pharmacokinetic studies in 
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Bradford and in the British MRC Clinical Oncology and Radiotherapeutics 
Unit in Cambridge, will throw further light on the pattern of activity of 
these drugs. 

MAC 13 MAC 15A 

/s~FU 

CNU 

B.3839 0 l + 

~5-FU 

7 B.4000 l + 2+ 
CNU 

/;JFU 

CNU 

B.3999 4+ 1+ 

/o~FU B.3995 4+ 1+ 

CNU 

HO""""j./07FU 

CNU 

B.3958 4+ I+ 

CNU""""j./07FU 
B.3970 0 0 

OH 

New Antiviral Agents (with Maureen Lellis, BSc., PbD.) 
Following on the experience we have gained over the years in the synthesis 
of nucleosides and seco-nucleosides, we have embarked on a programme 
of preparing similar compounds for testing against AIDS and. a variety 
of other virus diseases. Some of the best-known agents at present available 
are of this general structure, such as Acyclovir and Retrovir, used in 
treatment of herpes and AIDS respectively. New approaches are being 
developed for the elaboration of suitable "sugar" moieties for attachment 
of pyrimidine and purine bases. 

Acyclovir 
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C. N. O'Callagban, MSc., PhD. 

Dihydropyridine Calcium Modulators. 

The discovery in recent years of the calcium modulatory properties of 
l ,4-dihydropyridine derivatives has led to very extensive chemical and 
pharmacological activity in this field, and in particular to the synthesis 
of great numbers of 1,4-dihydropyridines, which are prepared by the 
classical Hantzsch synthesis; the structure of the commercially-available 
Nifedipine is typical. Despite the intense investigation which has been 
carried on into the chemistry and biological properties of these compounds, 
only the 1 ,4-dihydropyridines have been obtained. We have now estab
lished the existence of 1,2-dihydropyridines which are isomeric with the 
1,4-dihydropyridines. They are more difficult to synthesise and isolate 
than the latter, but are more soluble, and generally have lower melting 
points. The isomer of Nifedipine has already been prepared, and it is 
clear that the synthetic method is a generally applicable one, and that it 
adds a new dimension to dihydropyridine chemistry. A whole new series 
of dihydropyridines has now been made available for testing and for 
comparison of biological properties with those of the 1 ,4-dihydropyridines. 

One of the first applications of the discovery of these 1 ,2-dihydropyridines 
has been the elucidation of structural problems associated with cyclised 
derivatives of pyridine. The most important of these so far concerns the 
benzopyranopyridine derivatives which have shown important antiallergic 
properties in recent years, but whose structures have been the subject of 
some confusion. Using 1,4- and 1,2-dihydropyridine derivatives as starting 
materials, it is now possible to show that two separate, closely-related 
series of these tricyclic compounds exist, the correct formulation of which 
is a relatively simple matter. 
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1 ,4-dibydropyridine 
(Nifedipine) 
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J. F. O'Sullivan, MSc., PhD. 

Clofazimine Analogues. 

Leprosy: As reported last year four of the compounds active against a 
clofazimine-resistant organism (M. smegmatis 607CR) proved active 
against M. leprae in the mouse footpad test when fed to mice at 0.01 % 
in the diet. These tests were carried out at the Centres of Disease Control, 
Atlanta, Georgia (USA). A further seven compounds have been prepared 
for this screening and are currently under test. The results should help 
to define more closely the molecular requirements for in vivo activity. 

The new compounds are not taken up by body fat and should, therefore, 
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give rise to less skin colouration. They do not crystallise ·within macro
phages thus avoiding the small bowel irritation associated with high 
dosage clofazimine. 

Professor L. Levy in Israel is examining two compounds (B826 and 
B3785) against M. leprae in a mouse footpad test using a continuous 
feeding regime; this should supply useful information regarding the 
minimum effective dose at which the agents act in vivo. (In Atlanta the 
~rugs are fed in the diet from day 70 to day 125. The results obtained 
would, therefore, favour those drugs retained for the longest period in 
the animal). 

Dr. Franzblau of the Hansen's Disease Research Centre at Carville 
La. (USA) requested a number of the analogues for use in developing a 
rapid in vitro test for anti-leprotic agents and these have been supplied 
to him. 

Immunomodulatory Properties of Phenazines: Ten Phenazine derivatives 
were prepared for this study (see Chart). These should help define the 
structural features involved in the immunomodulatory effects of clofazi
mine. A study of the effect of the agents on prostaglandin E2 production 
by polymorphonuclear lymphocytes (PMNL) has been completed. 

Filariasis: The synthetic programme to prepare analogues of clofazimine 
containing a carbamazine moiety in the " rimino" side chain, has proceeded 
more rapidly than anticipated and in all eighteen compounds have been 
sent to Professor McCall for screening in his laboratory in Athens, 
Georgia (USA). To date none of the analogues has shown greater activity 
than clofazimine. Unless the results with the latest compounds show better 
activity this project will be discontinued. 

9 9 cxxx. cx::ox: 
Q 

R 

B663: R = Cl B3722 : R =Cl B654 : R =Cl 
R' = CH(CH3)~ R' =OH 

B670: R = H B433: R =H B621: R = H 
R' = CH(CHs)2 R' =OH 

B980: R = F B685: R =Cl 
R' = CH(CH3h R' = NHC6 H4Cl 

B628: R = Cl B432: R = H 
R'=H R ' = NHC6H, 

B283: R =H 
R'=H 
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VIROLOGY STUDIES 

M. Aideen O'Sullivan, MSc., PhD. 

Department of Microbiology, Trinity College, Dublin. 

Analysis of Dengue Viral Proteins 
in collaboration with Alison McGinn, BSc. 

We are analysing the proteins of a clinical isolate of dengue virus, serotype 
1, strain Bankok 53432 (DEN-I) for comparison either directly or via 
monoclonal antibodies with the other three serotypes being analysed in 
other laboratories. ln addition we are comparing viral proteins of virus 
grown in cells from the mosquito vector (C6j36 cells) with those grown in 
mammalian ceHs (VERO) as we anticipate some differences in glycoprotein. 
structure since glycosylation utilises cellular enzymes. Finally we wish 
to identify and isolate virai proteins for identification of viral genes via 
subgenome cloning in expression vectors. 

Reproducible specific radiolabelling of DEN-1 viral proteins has been 
obtained by the following protocol. 5 days post infection C6/36 cells were 
pretreated with 2 ugmfml Actinomycin D for 9 hours to inhibit cellular 
mRNA, then starved for methionine for 3 hours before addition of 
S-methionine (20uCifml) with Act D for 4 hours. This label was chased 
by addition of an excess (0.3 mgfml) of unlabelled methionine for 30 
minutes. Celllysates were analysed by SDS-PAGE and fluorography. 15 
proteins were observed which were absent in the uninfected control in a 
molecular weight range 98K to 7-8K. Because of the wide spread in 
molecular sizes these proteins are being analysed in a variety of get 
concentrations and with a larger number of molecular weight markers; 
Viral strm.:tural and nonstructural proteins are being distinguished by 
Western blotting with antisera prepared against inactivated virus and 
against infected cells. For the former DEN-1, harvested in C6f36 cells 
was clarified, concentrated by polyethylene glycol precipitation and used 
to immunize a rabbit. For the latter attempts to produce mouse ascites 
immune fluid by ip injection of DEN-1 were unsuccessful so we are 
growing DEN-I in suckling mouse brain for production of mouse anti
serum and in rabbit kidney cells (RF13) for production of rabbit 
antiserum. 
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Cloning of the Dengue Virus Genome 
in collaboration with Dr. G. Atkins and Dr. Helen Killen. 
(This . project is supported by an EEC grant to Dr. O'Sullivan and 
Dr. Atkins). 

Pure dengue virus RNA (serotype 1, strain Bankok 53432) was isolated 
from virus grown in C6/36 mosquito cells at a low passage number (6-7) 
from its clinical isolation. cDNA, including full length copies of approxi
mately 12,000 nucleotides was prepared with an efficiency of 50%. We 
attribute this high efficiency to the use of cloned MMLV reverse transcrip
tase, prior denaturation with methyl mercury hydroxide and the inclusion 
of Actinomycin D. The experiments were performed with and without 
prior polyadenylation and confirm that dengue virus RNA has con
siderable secondary structure and a high density of adenines although no 
poly A, at its 3'oH end. cDNA-RNA hybrid was converted to ds DNA 
using RNase Hand DNA polymerase I (efficiency approx. 90%, including 
full length copies). Pst-1 cut plasmid vector pUC 18 (which contains a 
~-gal subunit) was purified by electroelution from agarose and tailed with 
poly dG (c 30 residues) using low specific activity 32P to monitor the 
reaction. Homopolymeric tailing (poly dC) of cDNA-RNA hybrid or ds 
cDNA was followed by annealing with tailed plasmid and transformation 
into Escherichia coli possessing the complementary ~-gal deletion. Low 
frequencies of insert-inactivated ~-gal complementation transforrnants 
were obtained. On gel analysis the vast majority of these contained small 
inserts. Preliminary restriction analysis of those containing large inserts 
suggested that some molecular recombinations had occurred. 

Since recombination in an insert would be undetectable and low 
frequencies are probably due to the difficulty in matching tail lengths we 
have changed our cloning strategy as follows: 
(a) prior size fractionation of cDNA for selection of large molecules 
(b) use of synthetic linkers instead of homopolymeric tailing 
{c) use of a 3.6 Kb fragment of plasmid vector pBR 322 which was cut 

. with both EcoRl and Sa/1 and purified by agarose gel electrophoresis. 
The efficiency of these methods has been maximised by recloning a 
fragment of Semliki Forest virus cDNA and applied to Dengue viral 
cDNA eluted from agarose gels. Rccombinant plasmids are currently 
being analysed. 
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STUDENT GRANT REPORTS 

Ailbe Blake 

Department of Surgery, Mater Misericordiae Hospital, Dublin. 

Director: Dr. M. K. O'Donohoe. 

Hepatic Artery Ligation.: Histological and Biochemical Changes in an 
Animal Model. 

Hepatic artery ligation is a controversial method used to treat severe liver 
haemorrhage in man. A suitable animal model was not.available to study 
its effects as it has proved universally fatal in lower animals. 

A rodent animal model was developed. Under general anaesthesia the 
proper hepatic artery was ligated (N = 40) and matched controls had a 
sham procedure (N = 20). 

The animals were divided evenly into 4 groups and sacrificed at intervals 
of up to 1 month. Prior to sacrifice blood was drawn for L.F.T. estimation, 
and following sacrifice the histological status of the liver was examined. 

There was 10% perioperative mortality, all other animals surviving to 
the specified time. A significant fall in serum albumen (P < 0.05) was 
noted and it persisted for 2 weeks. Similarly there was a significant rise 
in transaminases at 24 hours. No significant histological changes were 
noted. 

It is concluded that a reliable animal model of hepatic artery ligation 
has been developed and that the effects of such ligation are minimal. 

Donal Buggy 

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

Directors: Dr. John H. Horgan and Thetma Graham. 

Intersex Attitudinal Variance after Coronary Artery Bypass Surgery. 

It has been noted that female patients have poorer compliance than males 
when undergoing cardiac rehabilitation after coronary artery bypass 
surgery. The reason that female patients who undergo coronary artery 
bypass graft surgery (CABG) tend to have a less favourable outcome than 
their male counterparts remains unclear. This study was designed to. 
determine if there is a fundamental difference in attitude post CABG 
between males and females and whether this is influenced by involvement 
in a rehabilitation programme. Four groups of patients who had undergone 
CABG were studied. Nine females (mean age 58.4 years) and 21 males 
(mean age 51 years) who had CABG subsequently underwent a structured 
cardiac rehabilitation programme. Twenty females (mean age 62 years) 
and 18 males (mean age 57.6 years) did not undergo organised rehabilita
tion post CABG. All patients were circularised by mail with the 
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Wrzesniewski questionnaire measure of attitude to iiJness (ATI). Patients 
responses were tabulated by telephone interview and a total score ascribed . 
We detected no significant difference between A TT scores for male patients 
post CABG (N = 39 mean ATI = 167) and female patients post CABG 
(N = 29 mean AT!= 166). Similarly, we noted no significant difference 
in ATI scores between the rehabilitation group (N = 30 mean A TI = 168) 
and the non-rehabilitation group (N = 38 mean ATI = 166). We found 
no significant difference in the scores ascribed to females who were post 
CABG and underwent rehabilitation (N = 9 mean ATI = 169) and 
those who did not undergo organised rehabilitation (N = 20 mean 
ATI = 165). . 

In conclusion, we have demonstrated no difference in attitude to illness 
be~ween male and female patients post CABG and that attitudes were 
not altered by participation in an organised rehabilitation programme. 

J>eter Byrne 

Department of Cardiology, Mater Hospital, Dublin. 

Director: Professor S. Blake. 

Studies of Forearm Capillary Filtration fol1owing Venous Congestion. 

Previous studies by the Cardiology Department M.M.H. have indicated 
that venous congestion at very low pressures causes decreased tissue 
volume while congestion at higher pressures (20-25 mm/Hg and above) 
causes an expected increase. 

Initially. 15 patients agreed to forearm congestion at 100 mm/Hg and 
then 40 mmjHg for 20 minutes. Colloid Osmotic Pressure, COP. Values 
were calculated indirectly from venous blood following congestion and 
their values reflect changes in net filtration. 93% showed increases in COP. 

The above series proved indirect measurement of COP to be a reliable 
index of net filtration and we went on to congest forearms of suitable 
patients using the same protocol but at lower and narrower congestion 
ranges. Early results have been promising in showing COP decreases in 
some patients. The work is ongoing. 

Noelle M . Cassidy 

Department of Radiology, Mater Hospital, Dublin. 

Directors: Dr. M. Lee and Dr. E. Breathnach. 

Determination of Liver Iron Concentration in Haemachromatosis using 
Quantitative Computed Tomography. 

The objective of the study was to determine non-invasively the concen
tration of iron in the liver in mgsfcm3 and to determine the role of CT in 
Haemachromatosis. 

This project involved acquiring clinical and laboratory information 
from the charts of the haemachromatotic patients studied and presenting 
it in tabular form. Normal control patients were procured for scanning 
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and phlebotomy was performed on these to exclude haemachromatosis. 
The use of the CAT scanning and computer keyboard was also involved. 
The results were then tabulated and graphed . A paper should be ready for 
publication later this year or early next year. 

Laurence Curtin 

Department of Surgery-Anaesthetics, Mater Misericordiae Hospital, 
Dublin. 
Director: Dr. W. P. Blunnie. 
Spirometers - A Clinical Measurement Study. 
The Gould spirometer with its 3L reference standard is regarded as being 
the most accurate means of objectively evaluating respiratory function, 
especially forced vital capacity (FVC) and forced expiratory volume in 
one second (FEY J. The aim of the study was to assess two cheaper 
portable "equivalents" - Micromedics pocket and Vitalograph spire
meters with respect to the immobile Gould apparatus. 

Ethical Committee permission and the verbal consent of each patient 
was obtained. 33 patients were studied, FVC and FEY 1 were measured 
using the Gould machine first. Following at least a five minute rest 
interval the patients were evaluated using the other machines in random 
order. The best of three respiratory efforts on each machine was accepted 
and recorded. 

Simple statistical regression analysis has been shown not to be applicable 
to this type of data and L~e method suggested by Bland and Altman 
(Lancet, 1986, i, 307) wa~ applied. This is based on the difference in values 
obtained with the different machines plotted against tbe mean of the two 
values. Provided the differences within the range of ± 2 standard devia
tions of the mean difference is not clinically important, one could use the 
two methods of measuring the parameter interchangeably. 
Results: --

Micromedics r Gould Vitalograph 
- - - --- -

I FVC (I) 2.76 ± 1.02 2.96 ± 9.77 3.1 1 ± 1.12 
- - - - ---
FEV1 (1) I 1.99 ± .91 I 2.13 ± .975 2.34 ± 1.03 

J 

Analysis confirms that the Vitalograph overreacts and the Micromedics 
underreads with respect to the Gould apparatus and this is statistica1Iy 
clinically significant. 

Gillian English 

Department of Preventive Cardiology, St. Vincent's Hospital, Dublin. 
Director: Professor Ristcard Mulcahy. 

Readability of Health Literature provided to Cardiac Patients. 
Using the CLOZE test, six booklets containing health information about 
various aspects of heart disease and its management, were submitted to 
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patients hospitalised in the coronary care unit of St. Vincent's Hospital. 
The CLOZE test is carried out by omitting every fifth word in selected 
portions of the text of these booklets. The patient's ability to fill in the 
missing words correctly will test the readability of the literature and the 
comprehension of the patient. 

Certain exclusion criteria were employed and 56 patients proved to be 
eligible for the test. The results of the test, and certain demographic, 
social, personal and medical details about each patient were recorded 
and included in a specially designed computer programme. A publication 
based on the findings of the study is in preparation. 

Patricia Flanagan 

Equine Forensic Unit, Department of Pharmacology and Therapeutics, 
Trinity College, Dublin. 

Director: Professor M. Lambert. 

The Estimation of Anabolic Steroids in Biological Fluids. 

A variety of synthetic anabolic steroid preparations are now available 
and the abuse of these substances in sporting events has been extensively 
studied. It is, therefore, essential to detect and confirm the presence of 
these substances and/or their metabolites in biological fluids. 

The purpose of the present study was twofold. Firstly, to take the 
established method for the detection of these substances - solvent 
extraction, derivitisation and identification using gas chromatography -
mass spectrometry - and to optimise the efficiency of the assay in the 
light of newer methods and derivitisation procedures. Secondly, to use 
this modified method to study the metabolism of 19-nortestosterone, 
probably the most popular veterinary anabolic steroid, in the horse. 

Paul Flynn 

Anatomy Department, University College, Dublin. 

Director: Dr. J. C. Folan. 

Preganglionic Trunk Components. 

The objective of this study was to trace the origin of fibres in the pre
ganglionjc trunk of the Rat Superior Cervical Ganglion (SCG). Under 
Sagatal anaesthesia (60 mgjkg) the preganglionic trunk was isolated and 
partially sectioned. Crystals of the fluorescent neuronal tracer Fluorogold 
were applied to both cut ends of the trunk. After 2-6 days the 8 rats were 
perfused with a phosphate buffered 10% Formaldehyde/25% sucrose 
solution. Tissues removed included superior cervical ganglia, spinal cord 
segments C7-T6 and dorsal root ganglia C7-T6. Cryostat sections on 
gelatinised slides were examined by :fluorescence microscopy using an 
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ultraviolet excitation filter. The position of reactive neurones was recorded. 
Neurons in the proximal half of the SCG sent postganglionic fibres 

down the preganglionic trunk. The destination of these fibres is as yet 
undetermined. The presence of accessory ganglia in the preganglionic 
trunk was confirmed. 

Preganglionic neurons in the spinal cord were recorded chiefly in 
T2-4 segments. Bilateral staining of neurons occurred which may be due 
to diffusion of the dye through to the cardiac plexuses from the sym
pathetic trunk. 

There was a failure to demonstrate any reactive neurons in the dorsal 
root ganglia examined, indicating that the sensory fibres from the SCG 
to these ganglia do not traverse the preganglionic trunk. 

Mark Michae) Gallagher 

Department of Physiology, University College, Cork. 

Director: Professor William John Hall. 

Effect of Posture on Lithium Clearance and the Diurnal Surge in Sodium 
Excretion in Man . 

Six subjects ingested 500 mg lithium carbonate at 22.00 h and came to 
the laboratory the following morning without fluids or food. They re
mained seated in the laboratory from 08.30 to 12.20 h, rising only to 
empty their bladders at fixed intervals. Plasma and urine osmolality, 
sodium, potassium, lithium and creatinine ·were measured as well as 
urine volume and pH. Unlike subjects in the supine position (Gebruers, 
Hall & Lordan, in press) there was no increase in urine output during 
the morning and only a small transient increase in CLi and sodium 
excretion. Sodium output increased from 167 to 190 J.Lmoljmin (P<O.OJ) 
between 08.30-09.00 h and 09.00-09.40 h, and then decreased. Cu 
followed a similar pattern. 

The findings confirm that posture influences lithium clearance (Smith 
& Shimizu, Neuropsychobiology 4, 328, 1978). In addition the findings 
show that the diurnal surge in sodium excretion is also influenced by 
posture in a qualitatively similar manner and can be attributed to increased 
delivery of fluid from the proximal nephron. 

Siobban Gibbs 

Neuropathology Department, Central Pathology Laboratory, St. James's 
Hospital, Dublin. 

Director: Dr. John J. Dinn. 

Gold Neuropathy. 

This project involved the complete histological and electron microscopic 
examination of a sural nerve biopsy from a 55 year old male patient with 
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rheumatoid arthritis. The patient received gold therapy and developed a 
peripheral neuropathy as a result. 

For comparison, several control cases were collected. These included: 
age-matched patient with uncomplicated rheumatoid arthritis; 2 patients 
with rheumatoid arthritis, both receiving gold therapy but no neuropathy; 
and a patient with rheumatoid arthritis who developed a peripheral 
neuropathy not due to gold. 

This project was only partially started when the student became ill. 
The illness continued for many weeks. The single teased fibres from the 
index case were examined but no other examinations were attempted. 

The project will have to be completed at a future date. 

Rita Halloran 

University Department of Medicine, Regional Hospital, Galway. 

Director: Fiona M. Stevens. 

The Effect of Upper Gastrointestinal Endoscopy on the Ratio of Salivary 
to Pancreatic Isoamylase in the Serum. 

Serum amylase activity (SA) is composed of isoamylases from the pancreas 
(PA) and the salivary glands (SGA). A simple technique is available for 
assaying SA and SGA (PA can be derived by subtraction). Cannulation 
of the pancreas (ERCP) may be accompanied by elevated SA. The effect 
of endoscopy (excluding ERCP) on SA and the ratio SGA:PA has been 
studied, to determine if the oral stimulation produces elevated SGA levels. 

Blood was taken before and after endoscopy in 66 adults (informed 
consent obtained) and the sera assayed using Phadebas isoamylase kit. 

There was no statistically significant difference in SA activity before 
and after endoscopy (paired Student t test) in the group as a whole. 
There was a subgroup in whom a rise in SA was noted, but this could 
be due to elevation of either SGA or PA. Further analysis of other data 
on these patients may identify associated features in tbis subgroup. 

Stepheo Hone 

Department of Surgery, Mater Misericordiae Hospital, Dublin. 

Director: Mr. W. P. Hederman. 

Transthoracic Electrocoagulation for the Treatment of Palmar and Axillary 
Hyperhidrosis. 

Hyperhidrosis affecting palmar and axillary areas, presents at an early 
age and is a cause of great distress and embarrassment. Medical treatments 
are generally ineffective; whilst surgical excision of sweat glands is a 
complicated procedure and can be disfiguring. Sympathectomy has been 
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shown to be the most effective therapy, but conventional surgical tech
niques are hazardous and associated with complications such as pneumo
thorax, haemothorax, Horner's syndrome, wound infection, and pain. 

We evaluated the results of upper limb sympathetic dcnervation by 
electrocoagulation performed endoscopically using a transthoracic 
approach. 66 patients (who had 132 upper limb sympathectomies per
formed) were included in the study: there were 20 males and 46 females, 
the mean age was 25, the mean follow-up was 34 months. 

61 patients had a good result following sympathectomy, with five 
patients requiring repeat electrocoagulation. The average duration of 
operation was 35 minutes and the mean length of hospital stay was four 
days. There were no deaths in this series and no serious post-operative 
complications. Minor complications included compensatory sweating over 
forehead and chest in six patients. 

We conclude that transthoracic electrocoagulation is a safe and effective 
treatment modality for hyperhidrosis. 

Ann Horgan 

Medical Professorial Unit, Mater Misericordiae Hospital, Dublin. 

Director: Professor T. B. Counihan. 

Assessment of Rehabilitation of Patients after Myocardial Infarction. 

The aim of this study was to assess the value of a particular exercise 
related rehabilitation programme in patients who had recently sustained 
an acute myocardial infarction. The study was undertaken because 
exercise rehabilitation programmes are now playing an increasing role in 
the management of patients who have had an acute myocardial infarction, 
but there is a wide difference in the programmes which are in use, especially 
in the level of exercise which is recommended . For this and other reasons 
the results of various studies have tended to be at varianc-e or inconclusive. 

Patients 
Seventy patients were allocated to the programme and were compared 
with seventy-seven patients who did not participate. 

Methods 
The rehabilitation programme commenced between eight and ten weeks 
after the acute infarction. There were three exercise sessions per week, 
each of one half hour duration for a total of eight weeks. Assessments 
were made before commencing the programme and on conclusion of the 
programme by exercise treadmill testing. 

The groups were matched for age and sex. 

Results 
A higher mortality rate was observed in the group that did not undergo 
the rehabilitation programme. The difference was statistically significant 
(chi2 test). 
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The incidence of sudden cardiac fatal events were similar in both groups. 
The prevalence of angina was similar in the two groups. 

Peter Kelleher 

Died 
M.L 

GROU PS 
Rehabilitation 

70 
13 
10 

Control 
77 
23 
11 

Department of Immunology, Trinity College and St. James's Hospital, 
Dublin. 

Director: Dr. Conleth Feighery. 

Antibodies to Milk and Egg Dietary Proteins in Sarcoidosis and Coeliac 
Disease. 

Introduction and Aims 
Alpha-gliadin antibodies (AGA) are raised in over 80% of patients with 
untreated coeliac disease. This laboratory recently demonstrated that 
AGA are raised in 30% of patients with sarcoidosis of the lung. This 
study investigated whether antibodies to two milk proteins (B-lacto
globulin, casein) and egg protein (ovalbumin) were also raised in these 
disorders. 

Results and Discussion 
Employing a standard ELISA system, optimal conditions were established 
for each antigen. Thirty-four of 111 (3l%) sarcoid patients had raised 
AGAs. The incidence of raised antibodies to B-lactoglobulin and oval
bumin in AG positive and AGA negative sarcoid patients was no different 
to a control group. The total sarcoid group showed depressed an tibody 
levels to casein. In contrast, in 33 untreated, AGA positive coeliac patients, 
a significantly increased incidence of raised antibodies to ovalbumin and 
B-lactoglobulin was found and some patients also displayed raised 
antibodies to casein. The presence of raised antibodies to these three 
dietary agents was found to cluster in a sub-group of the coeliac patients. 

In conclusion, raised A GAs, alone, are found in patients with sarcoidosis 
coeliac patients frequently produce antibodies to additional dietary 
antigens, perhaps reflecting increased gastro-intcstinal mucosal porosity. 

Clive Kilgallon 

Department of Neuropathology, Richmond Hospital, Dublin. 

Director: Dr. Michael A. Farrell. 

Vimentin Intermediate Filament Expression in Human Meningiomas. 

20 Human Meningiomas of varying histologic subtype (transitional, 
fibroblastic, meningotheliomatous) were examined for the expression o 
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Vimentin Intermediate Filaments (IF) using a 3 step Avid-Biotin Immune
peroxide based system. 12 meningiomas (57%) gave a positive reaction 
for Vimentin. There was no correlation with histological subtype. Pre
treatment of tissue sections with trypsin and overnight incubation with 
primary antibody failed to increase the number of positive results obtained. 

10 astrocytes of varying histological subtype known to be positive for 
an astrocyte specific intermediate filament (gial fibrillary acidic protein) 
were examined for Vimentin IF expression using a similar Avidin-Biotin 
based immunoperoxidasc system. 9 of 10 astrocytomas showed Vimentin 
expression. 

Considering that 43 % of meningiomas failed to show Vimentin ex
pression and that 90% of GFAP positive astrocytomas demonstrate 
eo-expression of GF AP and Vimentin, we conclude that detection of 
Vimentin IF using the Avidin-Biotin System is of limited practical use in 
the diagnosis of Central Nervous System Meningiomas. 

Finbar Lyons 

Department of Pharmacology, University College, Dublin. 

Director: Dr. C. Regan. 
Use of a Serum Fragment of a Neurospecific Protein in the Diagnosis of 
N eurodegenerative Diseases. 
To date most studies in schizophrenia have been directed to studying 
dopaminergic hyperactivity and little attention has been paid to synaptic 
plasticity and turnover rate. With this in mind, we have used elisa 
immunoassay to examine the expression of a serum fragment of the neural 
cell adhesion molecule (N-CAM) as this cell surface protein has been 
implicated in the ordering of synaptic structures in the developing and 
adult brain. The patient population used in this study was selected and 
characterised by Drs. Shelley and Jackson and comprised chronic 
schizophrenics receiving continuous neuroleptic medication. These 
schizophrenic patients (n = 40) were found to have highly significant 
(p<O.OOOJ) increases in serum N-CAM levels when compared to normal 
individuals (n = 26) and this could not be related to differences in age 
or sex. This difference remained highly significant (p <O.OOOI) in Type II 
schizophrenics but was less significant (p < 0.001) with patients in the 
overlap area between Type I and Type II schizophrenia. Finally it was of 
interest to note that schizophrenics with lower serum N-CAM levels 
proved to be better responders to neuroleptic therapy. 

Cliona Maguire 

Departments of Surgery and Pathology, Mater Misericordiae Hospital. 
Dublin. 
Director: Dr. P. Dervan. 

Immunophenotyping of Gastro-intestinal Lymphomas in Routine Paraffin 
Sections - a Study of 22 Cases. 

Twenty-two cases of gastro-intestinallymphoma were studied with respect 
of clinical presentation, stage of disease and tumour phenotype. Twenty-
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two patients were studied, 12 males and 10 females. Age at presentation 
ranged from 4 to 83 years. Abdominal pain constituted the major present
ing symptom. Stomach and small intestine were the most frequently 
involved sites, 8 cases and 7 cases respectively. Lymphomas were classified 
morphologically, according to Rappaport's and the Working Formulation 
classification. Utilising kappa and lambda light chain monoclonality, 
expression of mu or J chain, and expression of the antigens detectable 
with LN I, LN 2 and LN 3 monoclonal antibodies (B cell antibodies), 
15 of the 22 cases were found to be B cell lymphomas. 3 cases were found 
to be T cell lymphomas - these marked with the monoclonal antibody 
UCHT 1. Interestingly these 3 cases had previously been classified as 
malignant histiocytosis of the intestine, thus confirming the now accepted 
T cell origin of these tumours. This study demonstrates that using the 
monoclonal antibodies LN 1, LN 2, LN3 and UCHT 1 the majority of 
malignant lymphomas can be immunophenotyped in paraffin tissue. 

David Meagher 

Cell Biology Unit, Mater Misericordiae Hospital, Dublin. 

Director : Dr. D . N . Carney. 

Jvfonoclonal Antibody Staining of Human Lung Cancer Tumour CellY. 

Metastatic disease is frequently present at diagnosis in patients with lung 
cancer, in particular Small Cell Lung Cancer (SCLC). However routine 
pathological techniques may be suboptimal in the detection of tumour 
cells, particularly in bone marrow specimens. The cause of Monoclonal 
Antibodies may increase the diagnostic assessment of malignant spread 
in such specimens. 

We have evaluated Monoclonal Antibody staining of human lung 
cancer using a monoclonal antibody to cytokeratin and a panel of human 
tumour cell lines. 

Specimens of cell lines, both alone and admixed with peripheral blood 
mononuclear cells were stained with the Monoclonal Antibodies. No 
staining of PBMC was noted while tumour cells stained positive. When 
PMBC and tumour cells were mixed only the malignant cells were positive. 
Studies are ongoing to assess the limit of detectability of tumour cells 
when admixed with PBMC. These results suggest that Monoclonal 
Antibodies may be used in addition to routine pathology for assessment 
of tumour spread. 

David .Mitchell 

Department of Microbiology, Trinity Coilege, Dublin. 

Director: Dr. T. J. Foster. 

Coagulase Mutants of Staphylococcus aureus caused by Transposon Tn917 

The objective of this project was to isolate transposon T n917 mutations 
in the chromosome of S . aureus which eliminated the expression of 
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potential virulence factors such as coagulase and haemolysins. Plasmid 
pTVlts was transformed into strain 8325-4 and where it exhibited 
temperature sensitive replication. After growth at 43• erythromycin 
resistant survivors were shown to have lost the plasmid. A pool of 20,000 
isolates which presumably had T n917 inserted in the chromosome at 
different sites was collected. Individuals were screened by plate tests for 
loss of coagulase and haemolytins. Several coagulase-deficient mutants 
were obtained. These were examined further and were not pleiotropic. 
The mutants will be very useful for future virulence studies to determine 
the role of this protein in pathogenesis of staphylococcal infections. 

Joan T. Moroney 

Department of Pharmacology, University College, Galway. 

Director: Professor B. E. Leonard. 

Anxiety and Anxiolytic Agents: A Neuropharmacological Profile in the Rat. 

The behavioural profile of diazepam, buspirone and progabide was 
examined in the "open field" and "holeboard". Burpirone produced a 
characteristic anxiolytic profile in the "open field" . Diazepam adminis
tration resulted in observable sedation. No firm conclusions could be 
drawn \Vith progabide. Head-dipping in the "holeboard" was used as a 
relatively specific measure of directed exploration. None of the drugs 
used significantly enhanced the number of head-dips made and the 
reliability of the apparatus may be questioned. Neurochemical alterations 
following chronic administration were examined and behavioural cor
relation attempted. 

The degree of psychomotor impairment caused by acute doses of 
buspirone, diazepam and progabide was investigated. Two tests were 
used: the inclined plane and the string test. Buspirone caused no observable 
motor impairment and appears to deserve the label 'anxioselective'. 
Diazepam caused marked impairment of performance and must be 
judged a dangerous drug for use in patients requiring full motor co
ordination. 

The abuse liability of buspirone, its l -pyrimidine-piperazine metabolite 
and diazepam was investigated in the conditioned place reference paradigm. 
Results suggested significant abuse liability for diazepam but a minimum 
potential for buspirone and its metabolite. Neurochemical changes follow
ing chronic administration were examined. 

Finally, the processes of learning and memory in the rat were 
investigated. The T-maze was used as a learning and memory model. 
Animals were trained drug-free in the T-maze and subsequently tested 
for retention of response while under the influence of anziolytic agents. 
Diazepam, buspirone and ! -pyrimidine-piperazine were the drugs used. 
A scopolamine group was included for comparative purposes. None of 
the drugs were observed to significantly impair retention. A significant 
facilitatory effect is proposed for diazepam. The neurochemical processes 
underlying learning and memory were then examined and behavioural 
correlation attempted. 
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DRUGS USED : 
Buspirone: the representative member of a novel class of anzioselective 
anxiolytics; / -pyrimidine-piperazine: a major metabolite of buspirone. 
Progabide: a GABA-mimetic agent. Diazepam: the standard representative 
of the benzodiazepine class of anxiolytics. 

Mark Mulhern 

Department of Biochemistry, Royal College of Surgeons in Ireland, 
Dublin. 

Director: Dr. Alan H. Johnson. 

Regulation of Cholesterol Synthesis in Monocytes from Diabetic Patients. 

Hyperlipidaemia and abnormal cholesterol metabolism are associated 
with cardiovascular disease, a well-recognised complication of diabetes 
mellitus. In this study the activity of 3-hydroxy-3-methylg]utaryl coenzyme 
A (HMGCoA) reductase, the rate-limiting enzyme of cholesterol synthesis, 
was measured in mononuclear leucocyte preparations and purified 
lymphocytes and monocytes from healthy individuals (n = 12) and from 
well- (n = 9) and poorly-controlled (n = 5) diabetic patients. 

No differences were observed in the activities of HMGCoA reductase 
in mononuclear leucocytes between non-diabetic and well-controlled 
diabetic subjects though enzyme levels were significantly higher (p < 0.0 l) 
in the mononuclear leucocytes of poorly-controlled diabetics. This was 
due to the result of increased enzyme activity in the monocyte fraction 
and may be an important contributory factor to the accumulation of 
cholesterol in macrophages and the genesis of foam cells and athero
sclerotic plaques. 

PUBLICATIONS 
DEVERY, R., MAHER. V., MuuiERN, M., CoLuNs, P., JoH1\SO:-f, A. and 

TOI-UUN, G. 3-Hydroxy-3-Methylg]utaryl Coenzyme A reductase 
activity in diabetic patients' mononuclear leucocytes. Biochem. Soc. 
Trans. (in press). 

Niamh Mulryan 

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

Director: Professor D. G. Weir. 

Vitamin C Status and One-Carbon Metabolism in the Normal Population. 

Investigation into the effect of the antioxidant ascorbate on folate 
catabolism was undertaken in this study. The important eo-enzyme folate 
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is split under oxidative conditions into pteridine and para-amino-benzoyf
glutamate (pABGlu), the latter being assayed by HPLC to indicate 
breakdown. The administration of ascorbate should, by its reductive 
effect, decrease this catabolism, resulting in a diminished pABGlu titre. 

Urine collections before and after ascorbate supplementation (500 mg/d 
for 14 days) were accepted for assay from twenty-three healthy students 
(10 female, 13 male). 

The urine was treated by boiling and applying to ion exchange columns. 
High pressure liquid chromatography facilitated calculation of urinary 
pABGiu contents. 

Folate catabolism levels in males, which are normally about 2-fold t}:le 
level for females, showed a significant decrease after ascorbate, whereas 
female levels appeared unaffected by treatment. 

It is believed that through its antioxidant properties ascorbate protected 
folate from catabolism in males. Protective mechanisms in the female may 
explain why little deviation was shown in breakdown levels after 
supplementation. 

Noel McCartby 

Department of Histopathology, CPL, St. Jamcs's Hospital; D ublin. 

Director : Dr. E. Gaffney. 

An Immunohistochemical Study of Urothelium and Urothelial Basement 
Membrane Proteins. 

The primary aim of this project was to obtain for an ongoing study 
unfixed urinary tract epithelium (urothelium) for immunocytochemical 
examination. Sections of urethra, bladder (trigone and dome), ureter .and 
renal calyx were embedded in O.C.T. and frozen. Adjacent sections were 
fixed in formalin for routine processing. Tissue was obtained from a 
total of 40 autopsies. Paraffin sections were examined carefully for autolysis 
of the mucosa and no forzen sections were taken in cases where autolysis 
was severe. Preliminary investigations show that satisfactory staining for 
interepithelial T-lympocytes may be achieved in tissue with less than 24 
hours autolysis. Staining for differentiation antigens and basement 
membrane proteins is in progress, and the frozen tissue may be used for 
future investigations. 

A second project was the examination of all carcinomas of the ureter 
and renal pelvis for a distinctive urothelial proliferation which we have 
designated pseudoinvasive urothelial hyperplasia. This was identified in 
twelve of thirty-eight tumours examined. The importance of this lesion is 
that it may be confused with carcinoma. Immunocytochemical studies of 
this lesion are also in progress. 
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Ramon McDermott 

Endocrine Unit, Mater Misericordiae Hospital, Dublin. 

Director: Professor D. Powell. 

A Clinical Analysis of Paget's Disease. 

Thirty-five patients with Paget's disease attending the Endocrine Clinic 
in the Mater Hospital were evaluated prior to and following treatment. 
Radiological presentation, clinical severity, ser um alkaline phosphatase, 
response to treatment and complications were examined using a computer
based protocol. 

All patients had a X-Ray skeletal survey of which 51% had pelvic 
disease. Bone scans were performed on 14 patients. In this group 95% 
of lesions were detected by bone scan compared to 72% by X-Ray. 
Serum alkaline phosphatase was correlated with symptoms, 90% of 
patients with pain had high serum alkaline phosphatase. Following 
treatment with Didronel or Calcitonin clinical improvement occurred in 
all patients, alkaline phosphatase fell by mean 35% and 30% respectively. 
Seventeen patients had disease complications, 2o osteoarthritis being 
the commonest. 

Alan O'Connor 

Department of Biochemistry, University College, Dublin. 

Director: Dr. Maura E. Beary 

Immunoprecipitation Assay for Sterol Carrier Protein. 

The aim of the project was to set up an immunoprecipitation assay for 
SCP in serum, using the method of Dempsey et al., (1). Purified SCP and 
antibody to SCP were supplied by Dr. M. E. Dempsey, University of 
Minnesota, U.S.A. 

Difficulty was encountered in achieving precipitation of the antigen
antibody complex. A fresh batch of antiserum was dispatched in the frozen 
state from the U.S.A., and maintained frozen while in transit, but 
precipitation still could not be obtained. To validate the assay system, 
serum transferrin was quantified by an identical immunoprecipitation 
assay, using transferrin antibody supplied by Hoechst Ltd. The results 
obtained were within the normal range, and were reproducable. Thus the 
methodology employed was correct. 

As an immunoprecipitate was unobtainable with both purified SCP and 
serum SCP, it was assumed that the SCP antibody had been denatured 
while in transit or on thawing and alliquoting for storage. 

REFERENCES 
Current Topics in Cellular Regulation 24, 63-86 (1984). 
Analytical Biochemistry 48, 422-426 (1 972). 
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Mary Bernadette O'Neill 

Department of Biochemistry, Trinity College, Dublin. 

Director : Professor J. Scott. 

Folate Catabolism in the Neonatal and Young lf!fant. 

Previous studies have shown that cleavage of folic acid gives para-amino 
benzylglutamate and pteridine. Excretion levels for pABGlu in adults 
have been worked out. As a continuation of these studies, this project 
involved calculation of pABGl u excretion levels in neonates. 

The project involved 24 hr nappy collections from 20 neonates (6 males 
and 14 females) . Weights and folic acid consumption were recorded. A 
known amount of 8H pABGlu was added to each collection. The nappies 
were then diluted with distilled water and left to equilibrate. Nappies 
were then squeezed-out using a " paper-briquette maker"(!) and then the 
urine was filtered. 

T he urine samples were then purified and analysed for pABGiu content. 
pABGiu is excreted in urine mainly in the acetylated form. The first step 
hence involved boiling the urine with 1 ml 5 M HCI/25 ml urine to 
deacetylate the pABGlu. Samples were then added to Dowex 50 columns 
and washed through with 50 ml 0.5 M HCl followed by 50 ml 0.5 M HCI. 
The eluants were discarded. Now 150 ml 0.5 M HCJ was added and the 
eluant kept. This was Bratton-Marshalled and Sep-packed. The fraction 
was removed from the Sep-pack using methanol. T his was evaporated at 
62cC and then was zinced to remove the diazo-dye. A sample was taken 
to measure percentage recovery and another sample was injected into the 
HPLC machine to measure pABGlu levels. Hence, the levels of pABGiu 
excreted in 24 hour period were determined: 
Group Results : Range: 2.15-23.6 ug/24 hr. 

Mean: 9.7 - 5.2 ug/24 hr. 
Males Alone: Range: 4.65-16.75 ug/24 hr. 

Mean: 9.87- 4.09 ugj24 hr. 
Females Alone: Range: 2.15-23.6 ug/24 hr. 

Mean: 9.66- 5.79 ugj24 hr. 

Ruth M. O 'Regan 

Mater Misericordiae Hospital, Dublin. 

Director: Dr. J. A. Kirrane. 

The Evaluation of the Longterm Nephrotoxicity of Cisplatinum. 

The renal function of 8 patients who were at least 3 months off either 
cisplatinum or carboplatin was evaluated with detailed function tests. 

Plasma urea and plasma and urine creatinine levels were all normal. 

197 



No patient had glucosuria or proteinuria. All but one patient had normal 
glomerular filtration rates. N-acetyl B-glucosaminidase (B-NAG) levels 
were within normal range .. Most patients concentrated to a specific 
gravity at 1.018 and an osmolality of 600 mosmoljl. All patients reacted 
normally to acid administration. Plasma and urine magnesium levels 
were normal. 

This suggests that there are little longterm nephrotoxic effects of 
cisplatinum and that the hydration and diuresis administered with the 
drugs have a protective effect on the kidney. 

Edel O'Toole 

Department of Experimental Medicine, University College, Galway. 

Director: Francis R. Comerford, MD. 

The Treatment of Experimental Arthritis with Intraarticular Agents other 
than Glucocorticoid. · 

lntraarticular glucocorticoids are used extensively in the local treatment of 
rheumatic disease in man. There is concern about the adverse effects· of 
this. treatment on articular cartilage. This investigation evaluates a 
nonsteroidal agent, the antibiotic rifamycin, in ihe local treatment of 
experimental synovitis in rats. 

The model employed was a modification of zymosan arthritis in rats. 
(Keystone, E. C. et al. Arthritis Rheum. 1977, 20, 1396-1401). Male 
Sprague Dawiey rats were given injections of zymosan into a single joint 
on days 0, 3 and 7 and were killed on day 10. Treated animals received, 
in addition to the zymosan, injections of rifamycin into the same joint 
on day 3 or on days 3 and 7. As a positive control other zymosan treated 
animals were given intraarticular triamcinolone hexacetonide on day 3 
or day 7. 

The mean weight of synovial effusion on day 10 in the control group 
was 6.70 mgms. In the combined rifa mycin treated groups, the mean 
effusion weight was 3.75 mgms. The difference in mean weights is 
statistically significant (t = 2. 75, P < 0.02). In the combined steroid 
treated groups, the mean effusion weight was 1.80 mgms and this also 
differed significantly from the control values (t = 7.40, P<O.OOI). 

These results demonstrate that the local injection of r ifamycin resulted 
in a significant reduction in synovial effusion weight in zymosan arthritis. 
It is suggested that zymosan arthritis may be a useful model for the 
evaluation of new local therapeutic agents. 

Gregory Pomeroy 

Department of Anatomy, Trinity College, Dublin. 

Director: Professor M. O'Brien. 

Effects of Postural Changes on Carotid Blood Flow and Gastrix Reflux 
during CPR. 

Vomiting during Cardio-Pulmonary Resuscitation (C.P.R.) is a relatively 
eo. mm on occurrence, ·and in the unintubated patient the vomitus can 
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become aspirated into the lungs. It is our hypothesis that the regurgitation 
and possible inhalation of gastric contents may be reduced if the patient 
was in a 45Q position, owing to the effects of gravity. This would have 
clinical relevance provided that blood flow to the brain during C.P.R. 
was not compromised by the elevation of the patient. The first part of 
this study is reported here, showing the effects of elevation on carotid 
blood flow during C.P.R. 

Six adult mongrel dogs were anaesthetized using sodium pentobarbitol 
(30 ms/ks, iv). The animals were then randomly placed in either a supine 
(0") or erect (45") position on a metal table. Velocity of blood flow 
through the right common carotid artery was then determined using a 
Pulsed Doppler method. Following chemically induced cardiac arrest 
C.P.R. was begun at a rate of 80 compressions per minute with possible 
ventilations every 5 compressions. Using Pulsed Doppler the velocity of 
blood flow and the diameter of the right common carotid artery was 
determined during C.P.R. 

While pre-arrest blood flows were higher than those obtained during 
C.P.R., there were no significant differences between blood flows obtained 
during C.P.R. in either positions. 

Nicola Roche 

Department of Clinical Microbiology, St. James's Hospital, Dublin. 
Director : Dr. Mary Cafferkey. 

Effect of Human, Mouse or Pig Mucus on Invasion of HeLa Cells by 
Virulent strains of Yersinia species. 

Invasion of human intestine by virulent bacteria is a complex process 
which depends on both host and bacterial factors. In vitro tests of invasion 
include the HeLa cell method. Shigella species are pathogenic in humans 
and non-human primates only, and it has been demonstrated that in 
other species, mucous inhibits epithelial ceU invasion. In the human, 
however, mucous does not inhibit invasion. 

This project involved a study of the effect of human, pig and mouse 
colonic mucous on epithelial cell invasion by pathogenic Yersinia species. 

Yersinia enterocolitica strains (n = 35) and two isolates of Yersinia 
pseudotuberculosis obtained from autopsy specimens from zoo animals, 
were examined for the presence of the Yersinia virulence associated 
plasmid. Strains possessing this plasmid are usually invasive. Six strains 
of Y. enterocolitica serotype 0:3 and the two zoological isolates (types 
I and IT) were virulence plasmid positive. There was no difference in 
epithelial cell interaction between the Yersinia species. The eight plasmid
bearing strains adhered to and invaded HeLa and HEp2 cells. The cell 
assays were repeated in the presence of mucous from the different species 
and there was no observed effect on the adherence or invasion of the cells. 
This study failed to elucidate why humans usually develop enterocolitis 
with virulent Yersinia strains whereas pigs are asymptomatic carriers of 
Y. enterocolitica and mice typically develop enterocolitis with Y. 
pseudotuberculosis strains but exhibit symptomless carriage of Y. 
enterocolitica. 
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Micbael Saad 

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

Director: Mr. P. J. Broe, MCh., FRCS I. 

The Effect of Abdominal Aortic Surgery on Renal Function. 

A prospective study was carried out in 10 patients undergoing aortic 
surgery to determine the effect of aortic crossclamping on renal function. 
Assessment of renal function was made by measurement of urea and 
creatinine in the blood and urine and also B2 microglobulin. The latter 
is a low molecular weight protein which is filtered by the glomerulus and 
normally reabsorbed and metabolised by the proximal renal tubule. 

The results demonstrate that while serum and urinary levels of urea and 
creatinine showed no significant changes in pre- and post-operative levels 
urinary B2 microglobulin levels increased five fold to a maximum on the 
third post-operative day (Table). 

Serum (mean levels) Urine (mean levels) 

Urea Creatinine B2micro Urea Creatinine B2micro 
mmol/1 mmoljl globulin mmoljl mmoljl globulin 

mgjl mg/1 

Pre-op 9.73 117.9 4.03 196.3 6.3 2.95 

Post-op 
mean for 10.1 139.8 4.5 286.1 7.8 16.7 
5 days 

Conclusion 
The appearance of large amounts of B2 microglobulin in the urine 
postoperatively in patients undergoing aortic surgery suggests a significant 
degree of proximal renal tubular dysfunction induced by aortic cross
clamping. Measurement of this parameter will permit evaluation of renal 
protective agents in this group of patients. 

Richard Sawyer 

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

Director: Dr. J. R. Docherty. 

An Investigation of Beta-adrenoceptor mediated Relaxation in Aorta from 
Rats of various ages. 

Recent work carried out in this laboratory has demonstrated that the 
beta-adrenoceptor agonist isoprenaline relaxes the pre-contracted aorta 
of 6 week old rats, but that this relaxation is virtually absent in animals 
of 6 months. The object of this summer project was to examine whether 
this loss of vasodilator responsiveness during maturation is related only 
to beta-adrenoceptors, or whether a post-receptor mechanism is involved. 

200 



Tt was confirmed that the relaxation to the non-selective beta-adrenoceptor 
agonist isoprenaline, and to the selective beta-2-adrenoceptor agonist 
procaterol, is marked in aortae from 6 week old rats but virtually absent 
in aortae from 3 and 6 month animals. However, the relaxations to 
forskolin, which directly stimulates adenylate cyclase, and to sodium 
nitroprusside, which does not act via the adenylate cyclase system, were 
significantly reduced in 3 and 6 month old rats as compared with 6 week 
old . Hence, during maturation there is a non-specific loss of the ability 
of vasodilators to relax the rat aorta. 

DaYid Ticrney 

Department of Surgery, Royal College of Surgeons in Ireland, Dublin. 

Directors: T. F. Gorey and D. Bouchier-Hayes. 

Treatment of Stress Ulceration in Rats. 

Gastric stress ulcers are known to occur in severe trauma and burns and 
anti-acid agents are often used on an empirical basis in ICU patients. 

Stress ulcers were produced in the laboratory in 48 fasted rats by 
restraining for two hours at 4"C after chloroform anaesthesia. Seven 
animals died during restraint leaving 41 for analysis : 13 untreated controls, 
14 who had 1 m1 antacid (group A) by oro-gastric tube and 14 having 
parenteral H2 antagonist (group B) prior to cold restraint. 

After two hours restraint the animals were killed and the stomachs were 
opened: the presence of blood was noted and pH measured. The stomachs 
were then washed in saline and pinned out. Ulcers were counted and 
graded I-IV depending on depth with the aid of a dissecting microscope. 
Representative samples were taken for histological study from control 
and ulcerated areas in treated and untreated animals. 

There was blood in the stomach in all control animals but in only 8/ 14 
in group A (57%) and 4/ 14 in group B (29 %). Gastric ulcers were less, 
both in number and severity, in both treated groups (see table) and intra
gastric pH was elevated. 

ULCER GRADES 
--- --- '- - - --- TOTAL (p values: two tailed 

I [[ Ill LV t test unpaired). 
- - - ---

CONTROL 40 19 6 4 69 -
- - - --- -p< O.OOl 

GROUP A 13 3 3 0 19 - - p<O.OO 

--- - -- ] -N.S. 
GROUP B 4 2 0 0 6 
TOTAL 57 

--:--;_9_1 
4 94 
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Jn conclusion, stress ulceration was produced consistently in control 
animals; ulcers were significantly reduced both in grade and frequency 
in both groups pre-treated with an antacid and H2 antagonist but there 
was no statistical difference between treatments. 

Andrew Timoney 

Pulmonary Medicine, Mater Misericordiae Hospital, Dublin. 

Director: Dr. B. A. Keogh. 

Non invasive Measurement of Anaerobic Threshold to Evaluate Exercise 
Performance. 

We evaluated the feasibility of Anaerobic Threshold (AT) determination 
in 10 normal volunteers and 6 patients with pulmonary sarcoidosis. 

A short incremental work test using a computerised bicycle ergometer 
was performed. Gas exchange was measured on a breath by breath basis 
and AT was determined by characteristic patterns using exhaled gases. 
The following "anaerobic parameters" % 02 increase, % C02 increase 
and RQ were used. 

AT provides an integrated measurement of work performance in 14/1 6 
(10/10 normal, 4i6 sarcoids) the AT \\aS clearly detectable. AT should 
be of value in assessing response to therapy, disease progression and 
efficacy of rehabilitation programmes. 

Kieran Wbyte 

Department of Experimental Medicine, University College, Galway. 

Director: S. M. Lavelle, MD., Professor of Experimental Medicine. 

The Effect of Collagen on Wound Healing and Regeneration. 

Collagen based materials have been used as a scaffold to improve wound 
healing. The effect of collagen type VU was tested on wound healing in 
rabbits and regeneration of liver in rats. 5 mm holes were punched in 
the distal one third of 6 rabbits' ears, under general anaesthesia. 0.85 gjdl 
sterile saline and 0.2 m KH2P04 was applied between two Sellotape 
strips, to the right and left ears of alternate animals twice daily over 32 
days, collagen in the same solution to the other ear. All wounds were 
measured twice daily over the same period. The average cumulative tissue 
defect over 32 days for 6 animals, 5,187.60 mm2 for collagen ears and 
5,003.17 mm2 for control ears, was negligible. 

Two groups of 15 male S-D rats under general anaesthesia underwent 
60% partial hepatectomy. Collagen solution as before was injected, 0.5 ml 
intraperitoneal!y to the test group twice daily to day 5. Controls received 
saline. The average percentage liver weight post mortem for test was 
74.2% and for control was 69.0%. The regenerated liver weight was 
got from the weight estimated post-operatively and that at post mortcm. 
The average estimated weight for test wa~ 3.86 g and for control was 2.8 g, 
significant at 0.01 level by t test. 
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PUBLICATIONS FROM SUMMER STUDENT GRANTS 
BUGGY, D. (1986 Summer Student) with HORGAN, J . H. and GRAHAM, T. 

Attitude to illness io males and females following coronary artery 
bypass graft surgery (CABG). European Conference of Cardiology, 
Spain, 1987. 

CHA~, H. C. (1985 Summer Student) with COCOMAN, L. and FEELY, J. 
Initial impact of a hospital formulary in I reland. · Jllrd World 
Conference on Clinical Pharmacology and Therapeutics, Stockholm 
1986. 

CHAN, H. C. (1985 Summer Student) with CoCOMA:-.1, L. and FEELY, J. 
Preliminary evaluation of the St. James's Hospital Formulary. Jr. J. 
Med. Sci. (in press). 

SAWYER, R. (1985 Summer Student) with DocHERTY, J. R. Direct cardiac 
actions of phenylephrine when used in assessment of barorefiex 
function in the rat. J. Auton. Pharmac. 6, 215- 217, 1986. 
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FINANCES 

The research funds made available to the Council during 1986 were 
as follows: 

THE MINISTER FOR HEALTH 

For General Research .. 

IRISH TOBACCO MANUFACTURERS' ADVISORY COMMITTEE 

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

GLAXO GROUP RESEARCH LTD. 
For Antiviral Research in MRC Laboratories under 
the direction of Dr. R. S. McElhinney 

DONATIONS 

MISCELLAl'.""EO us 

£ 
1,432,000 

20,000 

7,968 

5 

20,263 

£1,480,236 

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

FROM THE MINISTER'S ANNUAL GRANT 

Fellowships 
Student Scholarships .. 
Summer Student Research Grants 
Science Degree Scholarships 
Grants in Aid - Assistance 
Grants in Aid - Expenses 
MRC Laboratories 
Research Units .. 

FROM SPECIAL GRANTS AND MISCELLANEOUS 

Cancer Research under Dr. Boggust 
Antiviral Research under Dr. McElhinney 

ADMINISTRATION (8.5% Of total) .. 
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£ 
146,302 
160,023 
14,906 
3,130 

105,950 
192,085 
281,979 
362,262 

£ 

- -- 1,266,637 

13,693 
8,133 

119,727 

£1,408,190 



APPENDIX 

ANIMAL EXPERIMENTATION IN MEDICINE 

CONTENTS 

I. A~'ThfAL RESEARCH: A BACKGROL~D TO LEGAL AND MORAL ASPECTS 

2. ANIMAL RESEARCH: ADVANCES IN TREATMENT OF DISEASE 

2.1 Antibiotics 
2.2 Vaccines 
2.3 Anaesthetics, Open Heart Surgery and Transplantation Surgery 
2.4 Cancer Research and Genetic Probes 
2.5 Diabetes 
2.6 Role of Fundamental Research 

3. A~IMAL EXPERIMENTS: ALTERKATIVE APPROACHF.S 

3.1 Models and Computers 
3.2 In vitro Methods 
3.3 Tissue Culture 

4. CONCLUDING REMARKS 

1. Animal Research : A Background to Legal and Moral Aspects 
The use of live animals in experimental procedures is controlled in Ireland 
by The Cruelty to Animals Act, 1876. Despite its misleading title the 
purpose of the 1876 Act is not to permit cruelty, as is so often alleged by 
some anti-vivisectionists, but to restrict painful procedures. Reference to 
any dictionary will make it clear that "cruelty" involves indifference to, 
or taking pleasure in the suffering of another creature and it should be 
understood that experimentalists themselves are usually the first to 
condemn persons who behave cruelly, or who permit cruelty to animals 
in their care. The Act Jays down that "A person shall not perform on a 
living animal any experiment calculated to give pain, except subject to the 
restrictions imposed by this Act". These stipulate that the experiment 
must be performed for the discovery of physiological knowledge useful 
for saving or prolonging life or alleviating suffering; the experimenter 
must be licensed; the animal must be under anaesthesia and if pain is 
likely afterwards, of if serious injury has been inflicted, the animal must 
be killed before the anaesthetic has worn off. 

Where anaesthesia or the obligation to kill the animal before it recovers 
from the anaesthetic would frustrate the object of the experiment, such 
experiments may be performed under special certificate provided that the 
animal is killed as soon as the object of the experiment has been attained. 
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Additional certificates arc always required for the use of cats, dogs, 
horses, asses and mules. Simple injections into animals, even if no more 
painful than a pin-prick, require a special certificate and count as an 
experiment just as would a more elaborate procedure. Where experiments 
are necessary for teaching purposes in medical schools etc. they may be 
performed only under special certificate. 

The applicant for a licence must satisfy the Minister for Health as to 
the nature of the experiments, the animal species to be used and tbe 
object of the experiments. Licences are granted by the Minister on the 
recommendations of the President of the Royal Irish Academy, the 
President of the Royal Co!Iege of Surgeons in Ireland or the President 
of the Royal College of Physicians of Ireland and also, unless the applicant 
is such a professor, by a professor of physiology, medicine, anatomy, 
medical jurisprudence, materia medica or surgery. Where special certi
ficates are necessary these must be similarly signed. The signatories of 
the certificates can limit the number of experiments as they think 
expedient, and the duration of the certificate. The Minister may at any 
time disallow or suspend any certificate and can require, where he 
considers the Licensee is not sufficiently qualified or experienced, super
vision by some person approved by him. 

The Licensee must keep a written record of experiments which must be 
available for inspection by the Minister or his Inspectors. The animals 
and their accommodation are liable to be inspected without notice and a 
report on aiJ experiments has to be furnished annually. The ever-present 
possibility of losing one's licence, and with it a scientific career, makes 
for care. 

The Act of 1876 was an advanced Act for the period in which it was 
introduced in Great .Britain and Ireland. It has stood the test of time 
remarkably well and has served as a pattern for corresponding legislation 
in other countries. A new Animal (Scientific Procedures) Act has beeri 
enacted by the .British Parliament. Most opportunely the Council of 
Europe has issued a proposed "European Convention for the Protection 
of Vertebrate Animals used for Experimental and other Scientific Pur
poses" and this has formed ·the basis of the EEC directive "Protection of 
Animals used for Experimentai and Other Scientific Purposes" which was 
adopted by the Environmental Council of the EEC on the 24th November 
1986 which will serve as a model for the Member States. In this it is 
accepted that man in his quest for knowledge, health and safety has a 
need to use animals but it also recognises an obligation to respect all 
animals and to exercise due consideration for their capacity for suffering 
and memory. This directive must be given effect by individual member 
states with three years. 

Sections of this Directive lay down guidelines: for the conduct of 
experiments, for the authorisation of such experiments, for breeding or 
supplying establishments, for user establishments, for the education and 
training of professional and technical staff, and for the mutual recognition 
of procedures between countries to avoid unnecessary repetition in meeting 
national legal requirements. In addition the European Convention pro
vided, in an extensive Appendix, detailed guidelines for the accom-
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modation and care of the animals so that everything possible will be done 
to ensure the animals' well-being. 

Argument for and against animal experimentation has always been 
heated. This is understandable and indeed healthy. Our attitudes to the 
subject should constantly be challenged and recvaluated. 

The tremendous advances in medicine in the present century have been 
made possible almost entirely by animal experimentation. The same is 
true for veterinary medicine. All who accept these benefits of modem 
medicine are, in effect, accepting this practice of animal experimentation 
and to do otherwise would mean accepting the logical option of rejecting 
all the medical progress of this century for themselves, for their families' 
their herds and flocks and even for their pets. Few accept this extreme 
option. 

Sometime in the future, perhaps, we may reach that "Utopian" day 
when animal experimentation for man's sake will no longer be necessary. 
Even then, however, man will continue to be, as he has always been, the 
ultimate test animal for man, while in the field of veterinary medicine 
inevitably each species will continue to provide its own optimal test 
subjects. 

ln the meantime medical scientists designing the drugs, vaccines and 
surgical appliances demanded by modern society have an obligation to 
achieve maximal safety for humans through appropriate testing in 
animals. Indeed statutory requirements often necessitate such testing. 

2. Animal Research: Advances in Treatment of Disease 
The role of animal research in medicine is fundamental. Almost every 
disease eliminated, every advance in therapeutics, every vaccine developed, 
every method of pain relief devised, every surgical method introduced, 
every prosthetic device implanted is ciue in part to the use of animals 
in experimentation. 

2.1 Antibiotics 
After the initial work of Fleming in the late 1920s, Florey, Chain and 
colleagues in Oxford in 1940 reported on methods for obtaining a 
considerable yield of penicillin and for rapid assay of its bacterial inhibitory 
power and described various tests carried out on mice, rats and cats. 
These tests showed tbat penicillin would kill disease-causing organisms 
present in the tissues of the experimental animals, effecting a "cure" on 
these animals that had been deliberately infected, thus demonstrating the 
potential of penicillin as a chemotherapeutic agent. A year later, in 1941, 
Sir Ernest Chain went on to describe further work on penicillin and, in 
particular, development to the stage of successful human therapy. There 
can be no doubt that the experimental animal made a significant .)On
tribution to the development of a successful peniciUin therapy which was 
to have a profound effect during the war years of the early 1940s and 
lay the foundation for development of the powerful range of antibiotics 
available today. 
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2.2 Vaccines 
Much earlier than the 1 940s, in the late 1800s, animals made a significant 
contribution to the successful application of scientific method to the 
conquest of disease. Using animals as models, Pasteur and Koch proved 
that infectious diseases were caused by microbes. Without these guidelines 
we would have remained in ignorance for much longer about the cause 
of some of the major scourges of mankind. Koch's contemporary, Pasteur, 
introduced into medicine the idea of using avirulent or attenuated micro
organisms for vaccination. 

In all Pasteur's work, animals played a vital role and led directly to 
the development of antitoxins and vaccines which had a profound effect 
at the time, and with development over the last 80 years contributed 
significantly to the practice of medicine today. It is hard to imagine what 
life would be like without tetanus antitoxin produced commercially in 
large quantities in the horse, or indeed without a vaccine against 
diphtheria which used to cause such high mortality rates. particularly 
among children. Smallpox has now been eradicated in all countries of 
the world by the use of a vaccine, at one t ime it used to cause up to 1,000 
deaths per annum in Britain and Ireland. 

Other vaccines against tuberculosis, typhoid, cholera, plague, typhus, 
whooping cough, measles and rubella have done much for the health of 
modern civilisation. All were developed and tested using animals. Newly 
available techniques such as genetic engineering and monoclonal anti
bodies have raised hopes of developing a new generation of vaccines 
including vaccines against malaria and AIDS. 

2.3 Anaesthetics, Open Heart Surgery and Transplantation Surgery 
Animals have played and continue to play a vital role in the development 
of surgery and of the much safer anaesthetic techniques of today. The 
painstaking observations by Gibbons in the 1930s with a machine designed 
to oxygenate venous blood and support the blood circulation in cats 
during surgery led to the development of the heart-lung machine and to 
the modern very successful techniques of open heart surgery. Each year 
throughout the world many deaths occur due to kidney disease. One of 
the methods used to prolong life in patients with terminal renal failure 
is kidney transplantation technique which was developed using animals. 
The success of these transplantation procedures was made possible by 
Sir Peter Medawar's classical studies carried out in animals in 1944 and 
1945 which laid the foundation for an understanding of why transplanted 
organs are usually rejected. This in turn led to the development of tissue 
matching and immunosuppression thus enabling modern transplantation 
surgery. 

2.4 Cancer Research and Genetic Probes 
It is in the role of chemotherapy that animals have today made their 
most important contribution to the treatment of human cancer. It was 
first demonstrated 50 years ago that chemical agents would influence and 
inhibit the growth of many animal tumours. Even today it is only through 
animal experimentation that new anti-cancer agents can be compared 
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and studied fully, a process which can be controlled with a remarkable 
degree of accuracy. Society urgently needs more effective and less toxic 
anticancer drugs. 

2.5 Diabetes 
Perhaps one of the most significant advances in medicine that came about 
during experimental surgery of dogs was the discovery of insulin by 
Banting and Best in 1922. The history of this discovery was described by 
Charles Best in 1938 in which the life of a diabetic dog was prolongec:l. 
with treatment by the "antidiabetic substance". This discovery was closely 
followed by its successful use in a diabetic child. In 1959, the structure 
of insulin was worked out. Until recently insulin was collected from 
animal tissue for medical use but now it is possible to make in mkrobes, 
by genetic engineering, insulin that is identical in every way with human 
insulin. Notwithstanding this remarkable achievement, mice are still 
required to standardise the activity of insulin, though the number of mice 
used for the testing of insulin has been reduced by 80% in the last 
five years. 

2.6 Role of Fundamental Research 
The implications of fundamental discoveries in biology for therapy are 
not always immediately apparent, often because the discoveries at the 
time form only one piece of -a complex jigsaw. A report recently carried 
out for the National Heart, Lung and Blood Institute in the United States 
has emphasised the immense importance of fundamental research in 
advancing clinical medicine and surgery. The authors of this report 
reviewed the research investigations considered to be of crucial significance 
in the development of the major clinical advances relating to diseases of 
the heart, circulation (e.g. hypertension and strokes) and lungs, and 
included operative procedures such as open-heart and blood vessel surgery. 
Diseases of the heart, blood vessels and lungs account for more deaths 
than all other causes. The report showed that over two thirds of the key 
research was carried out in Colleges and Universities or their medical 
schools and hospitals, with the largest number performed in the depart
ments of basic medical sciences (physiology, pharmacology, biochemistry 
etc.). The majority of clinical advances arose from studies of basic 
mechanisms either related or unrelated to a clinical problem, and a 
considerable proportion of this research involved whole animal experi
ments. Moreover, almost half of the research was carried out by scientists 
whose initial goal at that time was fundamental biological knowledge 
rather than clinical advance. 

History has provided many examples to illustrate this. For instance, in 
the late 1950s naturally-occurring substances in the brain known as 
catecho!amines were found to be important for the control of movement 
in laboratory mice and rats. When drugs depleting the brain of these 
substances were given, the animals failed to show normal motor behaviour. 
If they were then given a drug acting to replace the missing substances 
normal motor behaviour was restored. The immediate medical significance 
of these phenomena was not appreciated. However, in 1960, Austrian 
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doctors independently discover-ed that these same naturally-occurring 
substances were missing from the brains of patients who had suffered 
from Parkinson's Disease. This common neurological disorder has a 
distressing effect on the mobility of sufferers and severely affects their 
life style. Within a short time the jigsaw of information began to form 
a coherent pattern. Animal .and clinical studies could be tied together. 
The animal studies had revealed a physiological model of the disease 
process which yielded much knowledge on the biology of systems affected 
by the disease. In the late 1960s, the same drug which bad been found to 
restore movement in animals almost a decade earlier, was brought into 
widespread clinical use; L-DOPA therapy now brings relief to the many 
sufferers of Parkinson's disease who would otherwise have deteriorated 
in a most distressing fashion. 

3. Aaimal Experiments: Alternative Approaches 
Recent years have seen a gathering impetus to extend the range of scientific 
methods used in the discovery and development of medicines beyond those 
requiring the use of living animals. This trend has been motivated by the 
need for quicker, safer and less complex altemati'les to existing methods 
where these are feasible. The political response at national and international 
levels has resulted in the provision of funds for researching in these 
"alternate" areas. The subsequent sections discuss the more promising 
of these. 

3.1 Models and Computers 
Computers have undoubtedly revolutionised laboratory practice by 
enabling calculations to be carried out on data obtained from human 
and animal experiments. In addition, microcomputers are now widely 
used to control .experimental systems so that an elaborate series of 
procedures may be undertaken automatically and which can even be 
modjfied in the light of the information being obtained from that part of 
of the experiment already completed. There are several areas of research 
wher.e the computer may help to reduce the total number of living animals 
needed. These include: 

(a) Studies on the fate of drugs that have been administered to animals 
in order to understand their distribution, concentration in different 
body compartments, and rate of metabolism and excretion. Such 
studies are of great value if we are to ensure that the therapeutic 
-effect of a drug in man is optimal while its toxicity is minimal. 
Although computers may reduce the number of animals required, 
their use does not completely eliminate the need for experiments 
on animals. 

(b) Careful analysis of experimental data in such a way .that it may 
enable the experimenter to limit certain animal procedures. 

(c) Predicting the properties of new drugs and suggesting possibilities 
of new drug design based upon a knowledge of the effect of struc
turally related chemicals that have already been tested on animals. 
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Clearly this does not obviate the need for further animal tests but 
it does lay down the basis for rational drug design based on limited 
information from experiments on animals. 

3.2 In vitro methods 
The term in vitro applies to experiments on living tissues removed from 
the body and kept alive in an artificial medium for a short time. A great 
deal of information on the physiology and biochemistry of the vertebrate, 
including man, has been obtained from such in vitro techniques. The
effects of drugs and toxic substances at the cellular level can now be 
studied on slices of organs removed from the dead animal, or on pieces 
of tissue, and a substantial proportion of research on new compoundS> 
synthesized in the pharmaceutical industry depends upon the use of 
sophisticated in vitro tests. However, the question must surely be asked 
whether in vitro techniques lead to a reduction in the number of animals 
used. Clearly this will vary with the nature of the experiment but in many 
cases an animal must be humanely killed each time a researcher needs to 
carry out such an experiment. Furthermore, even though we may know 
what a particular drug or toxic substance does to a whole range of different 
tissues in vitro, we can only be sure of its effects on the living animal if it 
has been tested in animals at some stage. This is particularly important 
when one considers that most drugs are metabolized in the body to 
other substances, some of which may be therapeutically active whereas 
others may be extremely toxic. 

Problems such as high blood pressure are difficult to study in vitro 
because a blood pressure only occurs when the heart is pumping blood 
around the blood vessels of the living animal. Similarly it is virtually 
impossible to obtain any meaningful statement about the action of a 
drug on any body function unless it is studied in the living animal. 

3.3 Tissue Culture 
Of the various alternatives to animal experiments, t issue culture is the 
one for which the greatest claims have been made. Tissue culture is a 
special type of in vitro situation in which the cells of a human or animal 
tissue or organ are maintained in a living state for several days, or even, 
in a few cases, years. Such techniques have been invaluable for studying 
the effects of drugs and toxic substances on cell differentiation and growth, 
but it must be emphasised that a cell in culture is biologically different 
from one that is a viable and functionally active component of a living 
animal. Thus tissue culture techniques and experiments on living animals 
must be seen as complementary and not alternatives. Similarly when 
tissue cultures are being used to assess the toxicity of a substance, the 
information obtained may be useful in telling the experimenter what the 
substance does to the structure of the cell or its biochemical activity 
in vitro, but it seldom extrapolates the effects of such changes to the 
situation in the Jiving animal. While it might seem that such in vitro tests 
are attractive on economic and other grounds, they can at best tell only 
part of the story. Such tests do not remove the need for definitive whole 
animal studies. 
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4. Concluding Remarks 
Despite the enormous advances in animal and human medicine, many 
diseases remain incurable and cause much suffering. In the case of man 
one need only cite the following: Diseases of the heart and circulation 
(heart attacks and strokes), many forms of cancer, AIDS, arthritis of all 
types, neurological and muscular diseases (muitiple sclerosis and muscular 
dystrophy). This is not to mention the millions of deaths annually in 
third world countries that result from viral, bacterial and parasitic 
diseases for which. we have yet no effective treatment. Ultimately each. 
species itself, including man, becomes the experimental animal when a 
new drug or procedure is tested for the first time. It is to be hoped that 
the high standards of safety testing in vivo and in vitro now required will 
continue to enable us to benefit from modem medicine while putting 
man himself at minimum risk. 
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