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FOREWORD
The main remit of the Council is to promote and support medical research
and this continues as in previous years, support taking the form of project
grants and funding of special research units as weU as the Counci l
laboratories in Trinity College, Dublin. There have been a number of
important developments in the year under review.
The Council has been conscious for some time that much important
information on medical research does not reach those for whom it is
intended - individual investigators throughout the country. It was
therefo re decided to publish a newsletter each January and July in the
lrish Medical Journals. The newsletter contains up-to-date information
on developments in medical research not only in Ireland but also in
Europe. Thus, the different types of funding available here are publjcised
and the relevant happenings in Europe arc reported. The latter emanate
mainly from the EEC committees in Brussels and from the European
Medical Research Councils Group in Strasbourg which is a standing
committee of the European Science Foundation.
Two new research units were funded in 1983 - the Lung Fibre is Unit,
under the direction of Professor M . X. Fitzgerald in University College,
Dublin, and the Hospital Infection Unit under the direction of Professor
J. P. Arbuthnott in Trinity College and Professor C. T. Keane in St.
James's Hospital, Dublin. The Council considers that such research unit
funding is a particularly effective means of supporting programmes of
research over a number of years and plans to seek applications for three
units to start in January 1986. These will replace three of the o riginal
units started in 1979.
ANIMAL EXPERIMENTATION

The Council is keenly aware of the controversy, both national and
international, connected with the use of Live animals for experimental
purposes. It was therefore considered essential to set up a committee with
sufficient knowledge and experience to advise the Council, and, through it,
our legislators, of the necessity for animal experimentation and for
ensuring that all such is carried out under stringent controls in order to
ensure a humanitarian approach to animal care. With this in mind the
Council established a Committee to keep the matter under review and be
in a position to advi e the Council in making representations to, or replying
to queries from the Government. rn addition, the Committee has the
important role of making recommendations to the Council on policy with
regard to funding research which involves live animals. This should
further ensure that our existing precautions for the care of animals will,
where necessary, be improved and brought up to the highest standards.
FELLOWSHIPS FOR U.S. SCIENTISTS

The Medical Research Council is the nominating body in Ireland for
the International Research Fellowship Program of the Fogarty Foundation
in Bethesda, U.S.A. and a gratifyingly large number of these Fellowships
have been awarded to Irish medical scientists since the scheme commenced.
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In 1982, the Council decided to make a reciprocal gesture and initiated
a Fellowship scheme to enable U.S. scientists to conduct research in
Ireland. This scheme is administered through the Fogarty International
Center, which publicises the programme in the United States. Although
this publicity resulted in a large number of enquiries, no firm applications
were received for the first year. The programme is now being widely
publicised in Ireland in order to increase awareness among potential
host institutions.
EEC COMMITTEE ON MEDICA L RESEARCH
AND PUBLIC HEALTH (CR M)
This Committee, set up in 1972, is made up of 2 or 3 representatives from
each member state. It is a subsidiary body of the main EEC Committee
for Science and Technology which is serviced by the National Board for
Science and Technology. Some of the natio nal representatives on CRM
are government officials but many are involved in fundamental biomedical
or public health research. The committee's mandate is wide and it can
look at most aspects of research pertaining to health. Projects that benefit
most from a multinational approach or collaboration are favoured over
problems that have a mainly national aspect. The committee has a very
limited budget for exploratory actions and this is used to fund workshops
and seminars from which may evolve ideas for future mu ltinational
projects. The committee now has 22 concerted action projects in operation
and which will run until at least the end of 1986. Exploratory work is
continuing on 11 other topics. The Irish representatives on CRM are
D r. J. Humphreys representing the Department of Health and Professor
K. O' Malley representing the Medical Research Council of Ireland.
In C RM there are four concerted action groups known as COMACS.
These are medical biology, bio-medical engineering, epidemiology and
health services research.

Medical Biology. Concerted actions which involve the co-operation of
several laboratories within the EEC include inborn errors of metabol ism,
cellular ageing (liver, eye, brain), thrombosis, breakdown in adaption
(i.e. stress disorders) in the cardiovascular system, but not total performance, drug abuse (not the sociological aspects), upgrading of human
resources in toxicology and clinical investigation, workshops in periodontology, antiviral agents and multiple sclerosis. The Irish representative
is Professor R. E. Moore, Department of Physiology, Trinity College.
Bio-medical Engineering. Activities funded included summer schools,
workshops and the co-ordination of research on hardware and systems
approaches. Specific areas of interest are perinatal monitoring, automated
chromosomal analysis, sensorial impairment (ears and eyes), aids to the
disabled (paraplegics), replacement of body functions (extra-corporeal
circulation), functional assessment (objective methods in medical decision
making), imaging techniques (nuclear magnetic resonance), positron
emission tomography, ambulatory monitoring, technical evaluation of
9

instruments and upgrading advanced technology. The Irish representative
is Professor S. M. Lavelle, Department of Experimental Medicine,
University College, Galway.

Epidemiology. Major studies include concerted action on congenital
abnormalities, nutrition, clinical trials, upgrading of epidemiology and
occupational health and the epidemiology of the abuse of stimulants and
drugs. The Irish representative is D r. G . Dean, Medico-Social Research
Board.
Health Services Research. In the present programme the following areas
are under consideration: care-delivery systems for the elderly, health
status assessment, research on prevention versus hospital care and health
services management. Workshops involving most of the member states
have been held on aspects of the first three areas. lt is intended that
research will commence during 1984 on care delivery systems for the
elderly. The EEC pays only for the co-ordination costs of the research
at community level and individual participating countries must fund the
research carried out at national level. The Jrish representative is Mr. P.
Patterson, Department of Health, Custom House, Dublin.
EEC Programme Management Committee for Research in Medicine,
Health and Nutrition in the Tropics. T hree substantial awards were made
to Irish investigators in 1983, after the fi rst call for proposals. Excellent
additional opportunities exist in 1984 and 1985 fo r Irish medical research
workers. Research areas emphasised include parasitic, viral, bacterial and
nutritional diseases. Major criteria for selection are scientific excellence
and applicability to the problems of the developing world. Collaborative
projects were and are particularly encouraged. The Irish representatives
are Dr. H . P. Voorheis, and Dr. J. Scott, Trinity College, D ublin.
EUR OPEAN MEDICAL R ESEA RC H COUNCILS
T he £MRC is a group of organisations funding medical and bio-medical
research and is a standing committee of the European Science Foundation.
The World Health Organisation and the U.S. National i nstitutes of Health
send representatives to the meetings. It met in Reykjavik in 1983 and
reviewed the activities of its various sub-groups.

Toxicology. The Advisory Sub-group on Toxicology (AST) met three
times in 1983, chiefly for the purpose of planning. It decided that interdisciplinary groups should publish position papers. The AST has been
keeping watch on the Spanish Denatured Rape-seed Oil Toxic Syndrome
in liaison with the W HO. ln collaboration with the European Chemical
I ndustry Ecology and Toxicology Center the AST considered the contents
of a paper prepared at the request of the AST by experts on the evaluation
of animal teratogenicity tests in relation to human risk.
In 1984 a meeting is planned on the evaluation of haemoperfusion in
toxicology.
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Programme of Grants for Training and Research in Toxicology. The
Programme of Grants for Training and Research in Toxicology (PGT)
was established at the initiative of the EMRC in order to respond to the
recognised need to stimulate the development of toxicology in Europe.
The Toxicology Steering Committee (TSC) which is in charge of the
scientific management of the PGT met on 3-4 October 1983 to examine
the applications received for 1983- 84, which is the second year of operation
of the PGT. These applications had been received from 33 candidates in
11 countries. No applications were received from Ireland in 1983.
Human Reproduction. The Advisory Sub-Group on Human Reproduction
met once to consider in-vitro fertilization , particularly its scientific aspects.
Mental lllness. The Study Group on Mental Illness Research met twice,
as did the Development Group. Thirty four participants from 14 countries
attended the second workshop on 'Needed Areas of Research on LongTerm Treatment of Functional Psychoses', held from 9th-ll th May 1983,
in Viterbo, Italy. The proceedings of this Workshop are being published
by Cambridge University Press, as were the proceedings of the lirst
workshop held in Vienna in 1981.
A mini-symposium on 'Resear.::h Strategies and Design in Psychological
Treatments in Mental Jllness' is to be held in Brussels in May 1984, and
a fourth workshop is to be held in 1985.
Research on Bio-Medical Research. The final report of the Working Party
on Research on Bio-Medical Research entitled ' Organisation and Funding
of Medical Research in EM RC Countries' was presented. This report
is to be circulated and is considered more accurate than the corresponding
OECD report.
Other activities of the EMRC concerned Technology Assessment and
the European Training Programme in Brain and Behaviour Research.
T he Medical Research Council of Ireland is represented on the EM RC
by Professors R. Daly, D . J. O'Sullivan and J. Scott.
SUMMER STUDENT SCH EME
T hirty-one student grants were made. All of the directors and fourteen
of the students submitted reports. The work undertaken covered a wide
range of clinical and laboratory research and the great majority appears
to have been carried out with vigour, diligence and enthusiasm. A high
proportion of students produced definitive resu lts in their projects and
many continue to work at them after the period of support has elapsed.
The large number of students who seek the experience, and of clinicians
and laboratory workers who accept and supervise them, augurs well for
the expansion of the pool of medical research workers in the country.
For a modest expenditure the scheme generates a reserve of goodwill,
training and scientific data of disproportionate value.
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GRAVES L ECTUR E
The twenty-third Graves Lecture, awarded jointly by the Medical Research
Council of l rcland and the Royal Academy of Medic ine in Ireland, was
given by Professor John Ba rry Ferriss, MD., MRCP. , F RCP!. His
subject was 'Some Endocrine Aspects of H ypertension'.
MRCJ SCI ENCE DEGREE SCHOLARSHIPS
The MRCl Science Degree Scholarship scheme which enables medical
students to study for a science degree during an intercalated year and is
funded jointly by the Counci l and the Irish Universities continued during
1983, when six scholarships were awarded to:
Ciaran Bolger, Department of Physiology, Tr inity College, Dublin.
John Maher, Department of Biochemistry, T rinity College, Dubl in.
Michael J. Murphy, Department of Biochemistry, T rinity College,
Dublin .
Susan M. Murphy, Department of Physiology, University College,
Cork.
Maire O' Riordan, Department of Biochemistry, University College,
Galway.
Margaret M. Sheehan, Department of Anatomy, University College,
Cork.
All three of the scholars for the previous year obtained their degrees with
2nd Class I Honours.
NIH I NTER NATIO AL RESEARCH FELLOWSH IPS
Six nominations were submitted for International Research Fellowships
for the academic year 1983/84. One was administratively withdrawn by
NIH because of visa regulations and one was not rated highly enough to
merit an award. Four applications were approved for funding, but one
applicant subsequently withdrew his application. Fellowships were
awarded to the following:
Dr. Gregory J. Atkins, under Professor Sondra Schlesinger,
Washington University, St. Lo uis, Missouri.
Dr. Denis Headon, under Professor Bert W. O'Malley, Baylor
College of Medicine, Houston, Texas.
Dr. Peter D. M orrison, under Professor Keith A. Kelly, Mayo
Foundation, Rochester, Minnesota.
CANCER COMMITTEE
A total of nine projects were being funded in 1983.
T here has been an encouraging increase in the num ber of applications
in the cancer field in recent years. As previously, the projects are extremely
diverse and reflect the varied background and interests of those who apply
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to the Council for funding in this area. Dr. Clynes continues his work
on anchorage independent growth of human tumour cells in culture and
reports progress on improving various parameters of the culture system
using a human carcinoma line. Dr. Micbael Duffy reports on two projects,
both related to breast cancer. Jn one be is assessing the value of tumour
levels of cathepsin B as a prognostic index. In the second he is examining
plasminogen activator as a marker for a functional oestrogen receptor in
human breast cancer. Drs. Johnson and Collins continue their investigations of the biochemical basis for impaired cell mediated immune
responsiveness in malignancy. Dr. Moriarty reports on his study of repair
mechanisms in patients with skin carcinoma. He has had methodological
problems in establishing a technique for cloning skin fibroblast but has
succeeded in overcoming this. So far a definite pattern of response has
not been observed. Dr. Honor Smyth reports progress on her examination
of cell surface proteins in relation to cancer. Dr. Hyland's work on the
effect of EACA in the rat - azoxymethane carcinoma model continues
a nd he plans to confirm his preliminary finding that EACA reduces the
incidence of carcinoma by 50%. Mr. R. B. Stephens investigated the role
of different suture materials as promoters of colon carcinoma and
concludes that there is no difference between the three materials tested.
Dr. Thompson in Trinity College reports progress on her studies of the
resolution of the hotspots of damage on DNA caused by the carcinogen,
2-nitrosofluorene. The 2-nitrosofluorene induced mutants have been
localised and are currently undergoing DNA sequencing analysis.
CARD IOVASCULAR DiSEASES COMM ITTEE
Clinical research projects supported by the Council included Mr. Gregor
Shanik's investigation of the significance of carotid artery murmurs. In
over half of his cases who were all asymptomatic, the murmur was due
to stenosis of the internal carotid artery. In the three year period of followup, less than 1% of these developed a frank stroke. Dr. J oseph Ennis
and Mr. D. J. Dowsett, working in the Department of Radiology at the
Mater H ospital, developed an improved technique for labelling blood
platelets, using 111-Troplone, so that platelet function was preserved.
They employed the labelled platelets to image thrombi in patients and
have had positive results in a number of clinical conditions. This is a very
promising technique.
Dr. Tan Grabam has advanced his project of Computer-Assisted ECG
Analysis at St. Vincent's Hospital, working in conjunction with the
Department of Computer Science at U niversity College and has brought
his programme into line with the EEC's Common Standards for
Quantitative Electrocardiography format. Data have been transferred to
the Coordinating Centre at Leuven, Belgium. Dr. Graham has found good
agreement to date between the Marquette computerised analysis and ECG
reports of2 cardiologists and they are moving on to compare the diagnoses
of myocardial infarction next.
The fact that some deaths attributable to low-voltage electric shock
occur late and after apparent recovery has inspired Dr. Ronan G. O'Regan
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of the Department of Physiology at University College, Dublin to study
the effects of such shocks administered to anaesthetized cats with interesting results that may help explain the human deaths. Marked changes in
blood hydrion and potassium concentrations, in respiration and in blood
pressure were found. Dr. A. K. Keenan and Ms. R. Murray studied
13-adrenoceptors in red cell membranes, identifying certain activators, but
finding difficulty in solubilizing the receptors with digitonin. Dr. D . R .
Headon has preliminary results of the effects of administering supplements
of a saturated fatty acid to normolipidaemic volunteers and finds an
increase in serum cholesterol in the lipoproteins. lt will be interesting to
know the effects upon the cholesterol fractions. The effects were reversible.
Dr. Headon is also making observations of lipoproteins in coeliacs and
will investigate the effects of the gluten-free diet upon them.
Professor Kevin O' Malley and colleagues continue their study of
physiological responses to cardiovascular drugs and are testing the
hypothesis that the elderly may be more sensitive to the blood pressure
lowering effects of vasodilator drugs than younger hypertensives. Mr. J. P.
Phillips estimated serum CPK-BB in 100 patients with head injuries, 37
patients with subarachnoid haemorrhage and 10 patients following
coronary bypass surgery, with interesting results.
GASTROENTEROLOGY COMMITTEE
Reports have been received on six projects which have been carried out
under the auspices of the Gastroenterology Committee.
A study into the need for nutrition education and dietetic services at
the level of primary care has found that 28 per cent of all patients who
attend a primary care physician require some form of dietetic advice.
It is suggested that the elderly a re inadequately looked after in this regard.
The effects of nor-adrenaline on liver blood flow have been investigated
in an in vivo sheep model. lt has been shown that the effects vary with the
rate and route of infusion.
Monoclonal antibodies which are specific for ganglion cells have been
successfully isolated. The application of this antibody as a test for the
exclusion of Hirschsprung·s disease in the newborn offers an exciting
possibility of significant advances in the diagnosis and management of
this disease.
A study of the effects of vagotomy with and without selective division
of the hepatobiliary vagal division on gall bladder motility has shown that
it is only when this division is cut that motility disorders occur.
The role of bile acids in the impairment of cellular immunity in patients
with obstructive jaundice has been investigated. It was found that all of
the bile acids were raised in the jaundice sera but did not correlate with
the degree of immune depression by the sera and did not significantly
depress lymphocyte function. Common bile duct Hgation significantly
delayed skin graft rejection.
The value of preoperative local chemoprophylaxis in preventing
anastomotic line tumour recurrence in colonic surgery was investigated
in a rat model.
14
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HAEMATOLOGY COMMITTEE
The number of applications continues to be small. Professor Lavelle and
Mrs. Mac lomhair, Department of Experimental Medicine, U.C.G., have
found differences between the sexes in the amount of arterial and venous
thrombus formed , and in the effects of drugs upon the formation. They
also report a significant anti-thrombotic effect of multiple pregnancies
in the ral.
Dr. Lawlor, Trinity College, Dublin, has found antigens of myeloid
type on cells of lymphatic leukaemia. Strong Fe binding was associated
with monocytic differentiation and lack of remission. Unequivocal
lymphocyte antigens were not found in cases of acute lymphatic
leukaemia.
Drs. McCann and Meldrum, St. James's Hospital, found that the
stromal series of cells withstood cryopreservation well, and were not
appreciably damaged by Y29/ 55 antibody which can be used to remove
malignant B cells from marrow samples in vitro.
MENTAL HEALTH AND NEUROLOGY COMMITTEE
This year nine projects were supported by the Council. Professor T. J.
Fahy and R. H. Latey in Galway have continued their ECT Utilisation
Survey replicating a Royal College of Psychiatrists' Survey in Britain. The
psychiatrists surveyed held opinions favourable towards the use of ECT,
with certain patients, a nd there was general agreement with their British
colleagues. There was a tendency to treat more frequently, and to use
unilateral ECT less often.
Dr. David Healy in U.C.G. has been looking at biochemical markers
in depression and reported disrupted circadian rhythmicity of Serotonin.
Dr. Suzanne Jancsar of U.C.G. has been examining the behavioural
effects of specific stereotaxic lesions within the limbic system of the
bulbectomised rat.
Dr. Orla Ph illips of Trinity College has been examining high-affinity
tricyclic anti-depressant binding sites in brain and platelets and their
role in depression.
Dr. C. Regan and Ms. N. Moran of U.C.D. have been investigating
human-rat somatic cell hybrids as models for differentiated neuronal
function. It is hoped to culture cells simi lar to normal human nerve cells
which would be useful in studying metabolism and drug actions in normal
and diseased brain states.
Dr. D. C. Williams, Mr. G. O'Beirne and Miss C. O'Neill of Trinity
College have been seeking to characterise Benzodiazepine and GA BA
receptors in brain and platelets.
Drs. J. L. Waddington and Kathy O' Boyle of the R oyal College of
Surgeons have been studying multiple dopamine receptors and their
interactions with long-term neuroleptic treatment in aged animals. It is
hoped to study further the relationship to clinical tardive dyskinesia.
From their results they feel that other researchers may have overemphasised the role of dopaminergic receptor hypcrfunction in mediating
tardive dyskinesia.
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Dr. J. M . O'Donnell of U.C.G. has been studying endocrine influences
on neurotransmitter receptor characteristics in the limbic system of rat
brain. The results have indicated significant differences between brain and
heart in respect of endogenous mechanisms regulating adrenergic reeeptors.
Professor R. G. Daly and Ms. B. McLcavey of Cork Regional Hospital,
completed their study of self-poisoning patients. They have shown that
these patients have a decision-making disability when compared to normal
controls, and have embarked on therapy designed to cope with this
disability.
MET ABOLISM AND ENDOCRINOLOGY COMM ITIEE
Sixteen of a large number of applications in the section of metabolism
and endocrinology were supported by the Council during the year. The
standard of the successful applications was again very high.
Dr. Andrews' studies on thermal and hormonal responses of the obese
rat support the theory that energy efficiency is a regulated variable and
gives a degree of optimism that at least some aspects of this phenomenon
may come to be understood. Dr. Corrigan and his collaborators are
attempting to elucidate the role of the secondary (i.e. non-cholesterol)
components of gallstones in limiting their dissolution. He is paying particular attention to gallstones in Jreland with a view to finding new
solvents for their major constituents. Dr. Martin is studying the biliary
and intestinal metabolites of 25-hydroxy and I,25-dihydroxy vitamin 0 3
in the rat. Dr. Donlon, in investigating the hormonal regulation of the
multiple forms of phenylalanine hydroxylase, hopes to throw more light
on both the mechanisms and consequences of phenylketonuria (an
inherited disease unduly common in Ireland) and diabetes mellitus.
Dr. Gosling, in studying gonadotrophins (the sex hormone stimulators),
hopes to gain understanding of what determines the biological activities
of the protein hormones which control reproduction. Dr. O'Cuinn
continues his investigation into mechanisms which break down important
hypothalamic hormones including TRH which indirectly stim ulates the
production of thyroid hormone. Dr. Smyth l1as found that a factor which
stimulates thyroid growth is present in the plasma of patients with a
variety of thyroid diseases. This factor may have a significant role in
goitre formation in patients in whom the cause of goitre was up to now
unknown.
Professor Harrington has established that two dietary substances,
Vitamin B6 and the polyunsaturated fatty acids (PUFA) alter the behaviour
of blood platelets which are of importance in clotting and degenerative
vascular diseases.
Dr. McKenna, in examining the control of a ldosterone secretion,
found that heparin, a drug used to prevent clotting of blood, suppresses
aldosterone secretion. This he has found is because of the presence of a
preservative, chlorbutol, in preparations of heparin used for clinical
purposes. He has thus identified a new potent inhibitor of aldosterone
production and potentially a very useful addition as a therapeutic agent
in the treatment of aldosterone excess states. In this role, it may function
as a potassium-sparing diuretic.
16
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Dr. Mantle and his eo-workers, in examining the phosphatidylinositol
cycle and inositol metabolism, are studying hormones that use calcium
a nd non-cyclic AM P as a second messenger. The stud y is attempting to
determine whether there are two parts of the intermediate inosi tol.
Professor O'Donovan is examini ng the sources of g lutamine production
in acidosis and has shown that ammonia is useful for preventing the body
fluids from becoming acid rather than as a source of nitrogen.
Professor T ipton's study on the nature and localisation of the two
forms of monoamine oxidase in huma n brain has shown tha t it should
be possible to treat some kinds of depression with drugs which are relatively
free from adverse drug reactions.
Professor Winder, in hi!> characterisation of deoxyribonuclease 1-type
enzymes from mammalian tissues, concludes that the evolutionary
conservation of the ability of D NAase to react with actin, in spite o f the
drift in sequence, suggests that this reaction has an important biological
role.
Or. Kelly and Professor O' Malley continue their investigation o f the
mechanism of reduced sympathetic nervous system re ponsivene!>s in
the elderly.
Drs. Bloom field and Young concl ude from their studies that psoriatic
oeutrophils possess enhanced activity in terms of inflammato ry mediator
production a nd release.
Drs. Anwyl and McLoughlin find that the results of their research are
consistent with the hypothesis that one action of halothane and calfeine
is to alter the potential dependence of the excitation-contraction coupling
mechanism.
MICROBIOLOGY, IMMUNOLOG Y
AND PATHOLOGY COMMTTTEE
A total of 20 projects were being funded in the year under review. Dr.
Atkins is investigating the mechanism of rubella virus multiplica ti on a nd
is attempting to relate this to pathogenjcity. Professor Arbuthnott and
Dr. Hartigan continued their studies of the toxic shock synd rome. T hey
found that the presence of toxic shock factor a nd degree of colonisation
by gram negative bacteria are important factors in the pathogcncsis of the
toxic shock syndrome in the rabbit model. Or. Bailey has a study of the
mechanism of action of the staphylococca l epidermo lytic toxin under way.
His tentative conclusion is that the toxin acts by binding to a n extracellular
metal-ion-associated site in the epidenml layer of the skin. Or. M. J .
Carroll again reports progress on his studies of the maturation of
spermatozoa.
Dr. T. G. Cotter del.eribes the successful use of monoclonal antibodies
in drug targeting studies. He found that antibody specificity was not lost
by coupling o f drugs to the antibody molecule. Dr. E. Colleran reports o n
the genetic and biochemical characterisation of antibiotic resistant
plasmids that a re thermosensitive for transfer. Dr. T . J. F oster again
reports progress in the application of recombina nt DNA techniques to
the study of bacterial virulence. Dr. B. F. X. Gannon has been working
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on the constructio n of a model system to overcome the problems a rising
from the fact that mRNA sequences a re expressed at inaccessibly low
levels in the cell. Results to date are compatible with the hypothesis.
Professor D . Jenkins reports on two projects. The fi rst addresses the
problem of prematurity with particula r reference to the role of premature
membrane rupture. He found evidence of degeneration in the membrane
that ruptures early. Activation of plasminogen may be a factor here. In
his second project he reports on an examination of immunological aspects
of pre-eclampsia.
Dr. G. F. Kaa r studied the development of the region of the transitio n
between central and peripheral nerve systems and reports his findings
in considerable detail.
Drs. A. Moloney and J. Corbett-Feeney continued their laboratory
investigations of the microbial cause of diarr hoea in children and on a
preliminary basis expect to obtai n an overall pathogen isolation of 34% .
Dr. P. Owen reports on his stud ies of the antigenic analysis of in vivo
grown E. Coli. Dr. O'Gara's report deals with his studies which are aimed
at characterising the plasmids involved in the development and persistence
of gentamycin resistance in clinical isolates from the hospital environment.
Specifically, be is examining the role of transposition in the emergence of
gentamycin resistance. T he role of immune mechanisms in the pathogenicity of the M9 mutant of Semliki Forest virus was reported on by
Dr. B. J. Sbeahan. He concluded that the results provide additional
evidence to the effect that the primary event in the production of
demyelination in this model is damage to oligodendrocytes wh ile immune
mechanisms play a secondary role.
Dr. C. J. Smith's project is concerned with the genetic content of fimbria!
and adhesive antigen production in isolates of E. Coli. The development
of an assay method may have diagnostic value.
Drs. E. Stevens and P. Sm ith have developed a n assay system for the
detection of transacting controlling factor in gram negative bacteria and
have shown that some species possess such activity. Dr. H . Voorheis
continues his studies of T . Brucei- the etiologic agent in sleeping sickness.
He has established that the plasma membrane potential is governed
solely by the potassium diffusion potential and considers that further
understanding of the physiological mechanisms with this o rganism would
help to understand why it is such a successful parasite in man.
Dr. J. Heffron continues his work on the diagnosis of the malignant
hyperthermia syndrome in man. This work involves adherence to the
Euro pean protocol for the contracture test wh ich employs separate
caffeine a nd halothane contracture tests under both static and dynamic
conditions.
Dr. N. Claffey is investigating new attachment in advanced periodontitis
in dogs.
PREGNANCY AND CONGENITAL D EFORM ITIES COMM ITTEE
During the past year four grants which had been recommended by the
Pregnancy and Congenital Deformities Committee have been supported
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by the Council. Investigations on chromosomal and genetic abnormalities
were the subjects of two of the projects. The effect of alcohol on the
developing brain was the basis of another study and the fourth dealt with
changes in the human cervic uteri during the menstrual cycle.
Dr. de Arce's work involved study of DNA in normal and abnormal
chromosomes with reference to the timing of D NA replication. He has
demonstrated that in normal X chromosomes there may be up to six
sequences of DNA repl ication. He has also investigated conditions where
a structural or numerical chromosomal abnormality exists and found
that the 'time-table' of DNA replication was broadly similar to that
occurring in normal X-chromosomes. He has a lso identified symptomatic
and asymptomatic DNA replication patterns in long arm isochromosomes
where it appears that both arms start replication independently of each
other. In the course of the study he has found the first Irish females
bearing a fragile X q 28 chromosome.
The work of Professor Houghton and Mr. Carroll was concerned with
the causes of genetic abnormality in the chromosomes of human gametes.
They have established a reliable and reproducible tech nique for the direct
analysis of human sperm chromosomes. The technique is based upon the
penetration of zona pellucida-free hamster eggs by human sperm and
results in some 20- 25% of all penetrated eggs yielding preparations of
a nalysable quality. A procedure has a ls0 been developed which allows
deep frozen semen samples to be transported to the laboratory for sperm
chromosome studies. Sample studies have been from normal ferti le
individuals, those with chromosomal rearrangemcnts a nd some males
with aberrations of sex chromosomes. It is hoped that the development
of this technique should reveal factors involved in the causation of
chromosomal aberration in man.
Dr. Bannigan and Ms. Garvey investigated possible factors responsible
for the well-recognised association between ingestion of alcohol du ring
pregnancy and foetal mental retardation. Measurement of body weight,
placental weight and brain weight of mice at 19 days gestation was carried
out after alcohol had been administered in different dosages. A general
retardation of growth occurred but the retardation of brain growth was
particularly severe and was most marked when a single la rge dose of
ethanol rather than a regular small quantity was given. The administration
of a single dose of ethanol given on Day 11 of gestation reduced foetal
weight by 30% within 48 hours, although subsequent compensatory
growth occurred. Ethanol was also found to reduce the amount of
3 H-thymidine ( I) incorporated into replicating DNA and (2) in the
nucleoside precursor pool, indicating a possible detrimental effect of
ethanol on placental transport.
Professor Bonnar, Dr. Sheppard and Dr. Hammad studied the effects
of progestational steroids on the morphology and oestrogen binding sites
of the human uterine cervix. Morphology was studied by scanning and
transmission electron microscopy and samples were also deep frozen for
subsequent oestrogen receptor protein analysis. Cervical tissue was taken
from hysterectomy specimens. Some of the patients had been taking
progestational agen ts before operation. Ciliated and non-ciliated secretory
epithelial cells were identified. The ciliated cells increased in number in
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the first half of the menstrual cycle and distinctive changes in the volume
and microvilli of the secretory cells were seen throughout the menstrual
cycle. Using the peroxidase reaction, oestrogen receptor sites were
identified in the cytoplasmic granules and nuclear envelope in the epithelial
and stromal cells. The work demonstrates that topographical changes
occur in the endocervix in response to progestational agents - the number
of ciliated cells decreases and increased cellular disruption occurs. Results
of the oestrogen receptor changes will be awaited with interest.

RESPJRATORY DISEASES COMMITIEE
Drs. P. Fi nnegan and J. F. Greally report on their study of the synthesis
of immunoglobulin E human lymphocytes in normal and asthmatic
individuals. While some difficulties still remain in the standardisation of
the assay, considerable progress has been made and it is expected that the
technical problems will be resolved shortly.

AD HOC COMM ITTEES
During the year the Council supported two projects which had been
referred to ad hoc committees.
Dr. Adrian Dunne, in the Department of Pharmacology, U.C.D.,
extended his testing of mathematical/statistical techniques for use in the
design of optimal pharmacokinetic experiments and found good agreement
between artificially generated results and the models.
Dr. Mary Garrett in the Department of Physiology, Trinity College,
Dublin, extended the measurements she is able to apply to spastic
children to assess the degree of efficiency in walking and found correlation
among some of the variables relating to gait.

ALCOHOL RESEARCH UNIT
Director: Professor D. G. Weir

Significant advances by the Unit during the year include the following:
The definition of those criteria which suggest that out-patient therapy
for alcoholism will be successful.
Evidence that there is a n inverse relationship between relatively low
blood alcohol levels a nd leu- and met-enkephalin tissue levels, suggesting
an inverse physiological effect. The pattern at high blood a lcohol levels
remains confused.
There is no immediate evidence that there is a significant incidence of
the foetal alcohol syndrome in Dublin.
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Alcohol does not appear to affect folate polyglutamate synthesis as
previously described. 1t does, however, increase the methionine synthetase activity which could increase the rate of methionine and
polyglutamate synthesis.
Alcohol related liver disease is associated with an absol ute increase in
circulating monocytes. The significance of this finding is being assessed.
Acetaldehyde dehydrogenase is present in both cellular cytoplasm and
mitochondria. The cytoplasmic enzyme is not as significant for ethanol
metabolism as previo usly reported. Furthermore, the mitochondrial
enzyme is unstable, which may explain the variable results in the
literature.
Inte resting new results of the effect of alcohol on the metabolism of
anti-Parkinsonian and anti-depressive drugs have been discovered.
The effects of alcohol on biogenic amines and a ldose reductose inhibitors con tinue to be investigated.
COELIAC R ESEARCH UN IT

Director: Professor C. F. McCarthy
O ver l ,500 coeliac patients from all over Ireland have now been entered
o n a computer register. This comprises the largest data bank on coeliac
disease ever compiled. Studies on the incidence of lymphoma in coeliac
disease have shown no difference in the incidence of hyposplenism
between those coeliacs who have o r have not a malignant lesion. H yposplenism was present in 70 per cent of all coeliac patients studied and
appears to be reversible by adherence to a gluten-free diet. I t is suggested
that this is a further reason why all patients should adhere to a glutenfree diet.
Complement phenotyping has shown a clear d ifference between coeliac
and control groups, coeliacs having a higher incidence of null alleles at
the A locus.
An interesting developmen t in recent years has been the fall in the rate
of presentation of chi ldhood coeliacs which has been noticed both in
Edinburgh and Galway. W hether this represents a true fall in the incidence
of the disease has yet to be determined.
H OSPITAL INFECTION RESEARCH UNIT

Directors: Professor J . P. Arbuthnott
Professor C. T. Keane
T he Research Unit on H ospital Infection is carrying out clinical,
epidemiological and molecular studies of the bacteria responsible for
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hospital infection in Dublin hospitals. Investigations are concerned mainly
with aspects of antibiotic resistance and virulence. Three separate study
groups were set out. The first was to investigate antibiotic resistance,
classification and genetic analysis of the virulence of Staphylococcus
aureus. The second was conce rned with investigations into the nature of
the increasingly important development of antibiotic resistance in
coagulase-negative staphylococci. The third study was concerned with the
nature of multiple resistance to a ntibiotics of a large number of gramnegative bacteria by molecular analysis of plasmids and enzymic analyses.
Different types of plasmid and different phenotypic profiles of S. aureus
have been identified and the genetic basis of resistance of these o rganisms
is being investigated. In coagulase-negative staphylococci, unstable
plasmids have been fou nd in the multi-resistant organisms and work is in
progress on factors relating to the virulence of these bacteria. The transfer
of resista nce between species of gram-negative organisms is bei ng investigated and early results indicate that the determinants of resistance a re
located on transmissible plasrnids.
HYPERTENSION R ESEA RC H U N IT

Directors: Professor D . J. O 'Sullivan
Professor J. B. Ferriss
The Cork Group continues to investigate the physiological abnormalities
a ssociated with hypertensive diseases, particularly essential hypertension
and hypertension associated with diabetes mellitus. They studied sodium
tra nsport in the red cells but were unable to demonstrate a ny abno rma lities
in essential hypertension. However, they have a lso studied membrane
structure and their initia l findings suggest tha t the physical state of the
membrane from patients with essential hypertension is altered. An attempt
to incriminate cholestero l in this process was not successful. However,
additional studies are under way. Preliminary studies o n a 'putative
natriuretic factor/ ATPase inhibitor' have been carried out and while
there is much varia bility in essential hypertension patients, more activity
was fo und in their plasma tha n in normotensive people. A major study of
the renin angiotensin system in hypertension of the elderly is pla nned.
The study will also consider the status of body sodium and blood volume
in this age group. Investigations of the prevalence of hypertension in the
diabetic clinic population continues and factors which may influence
blood pressure in normal subjects and diabetic patients are being evaluated.
LUNG FIBROS IS - SARCOIDOSIS - RESEARC H UNIT

Director: Professor M. X. Fitzgerald
The Unit commenced its work at St. Vincent's Hospital in January 1983.
Tts activities are in part clinical and in part experimental.
The clinical studies relate to Sarcoidosis. The results so far include the
discovery of a much higher fam ily prevalence of the condition in Ireland
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than has been reported heretofore in Europe; and also a higher prevalence
of pulmonary infiltration (Stage 2) than before in Europe. The implications
of these observations will be further explored. In cases of advanced
progressive Sarcoidosis, the benefit of corticosteroid therapy was definitely
shown. The diagnostics of pulmonary Sarcoidosis were improved by
using the techniques of broncho-alveolar lavage and gallium scanning of
the lungs and the latter was further advanced by relating the lung-scan
to a neutral soft-tissue reference point and by computerisation.
The rabbit was chosen for the establishment of an experimental animal
model of lung fibrosis. With the installation of bleomycin, lung changes
were produced that bear relationship to human fibrosing alveolitis. Plans
exist to try to induce granuloma formation using muramyl dipeptide next.
MRCI LABORATOR IES

Director: Dr. M. L. Conalty
Deputy Director: Dr. R. S. McEihinney
During the year work was continued in the main areas of research within
the Laboratories and in collaboration with o ther workers in Ireland, the
United States and India as follows:

Anticancer Agents
A consistent pattern of antitumour activity against the murine P.388
lymphatic leukaemia has been shown to be linked to the presence of a
conjugated system involving a lactam or thiolactam group in benzopyranopyrimidines.
A series of new dihydropyridine derivatives (DHPs), closely related to
the a ntianginal agent nifedipine, has been synthesised. Rigid analogues
of a number of these compounds have also been prepared, to reduce the
conformational flexibility of the OH P molecule.
Several new molecular combinations of 5-fluorouracil (5-FU) and
chlo roethylnitrosourea residues are now undergoing animal testing (Dr.
J . A. Montgomery, Birmingham, Alabama). Of particular interest are
drugs from which free 5-FU can be split off more readily than from the
prototype B.3839. Such a cleavage involves replacing the MeS group in
this compound by alkoxy, posing synthetic problems which were successfully solved.
Dr. S. Thompson (Department of Genetics, TCD) continues her
collaboration and has elegantly demonstrated that even B.3839 and its
thymine analogue release a small but significant amount of pyrimidine
in Salmonella. Further, Professor F. G . Winder (Department of Biochemistry, TCD) has initiated a study of the metabolism of these drugs
in normal and neoplastic mammalian tissues.

Antileprosy Agents
An investigation, with the collaboration of Professor R. J. Timo ney
(Pharmacy, T C D), into the bioavailability of 37 new analogues of
clofazimine active against a clofazimine-resistant mycobacterium in vitro
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showed that only seven gave substantial tissue levels on oral administration. These are undergoing examination for activity against M.leprae in
the mouse foot-pad at the 'Center for Jnfectious Diseases', Atlanta,
Georgia. A joint publication, from workers in these laboratories and in
the 'All l ndia Institute of Medical Sciences' in New Delhi, dealing with
the activity of some of these new analogues against M.leprae within
macrophages in tissue culture, is in the course of preparation.
The use of clofazimine in diseases other than leprosy is also recorded .
In November Professor D. J. Hodgson of the Chemistry Department
of North Carolina at Chapel Hill, who has been working with clofazi minc
and a series of active and non-active analogue provided from here in a n
attempt to identify the structures and electronic features which make for
activity, spent two days in the Laboratories in discussions on tltis topic
and he also gave a stimulating public lecture in the Department of
Chemistry, TCD on the same subject.
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GRANT HOLDERS' REPORTS
CANCER
Martin Clynes, BSc., P hD., in collaboration wi th Valeric McManus, BSc.
Natio nal Institute for Higher Education , Dubhn.
Anchorage-independent Groll'tlt of Human Tumour Cells in Culture.
The objective of this project is to optimise conditi ons for a nchorageindependent growth of human tumo ur cells, with a view to applying such
systems to in vitro monitoring of tumo ur cell sensitivity to chemotherapeutic agents.
During the past year, we have concentra ted o n improving vario us
parameters of the basic c ult ure system using the huma n carcinoma cell
line RPM I 2650. Among the factors examined have been media made up
with different purity grades of water, presence of ho rmo nes including
insulin and hydrocortisone and use of RPMI 2650 - conditioned media.
Some improvement in colo ny fo rming efficiency (CFE) is indicated, a nd
confirmatory experiments a re in progress. A considerable im provement in
C F E was observed when Difco Bacto-Agar was replaced by Sigma type Il
agarose (medium electroendosmosis), and other grades of agarose are
now being examined . Preliminary results a lso indicate that epidermal
growth factor (EG F) may improve CFE. The most significant observation
has been that presence of a live feeder layer of RPM I 2650 cells beneath
the 0.5 % agarose base causes a reprod ucible increase in CFE. T his effect
is dependent on feeder cell density, and preliminary results indicate that
EG F and feeders together may prod uce a very significant rise in CFE.
This result, and stimulation of CFE by conditioned media, indicates that
these cells may produce growth-sti mula ting substances, which may prove
to be physiologically important in con trol of cell growth in vivo. A
continuing problem with the system is development o f a reliable method
for production of single cell suspensions without contamination by c lumps
or doublet cells. A priority for the coming year is to elim inate this problem.
The results o btained to date indicate that considerable improvement in
CFE of human tumour cells in semi-solid clonogenic assays is possible
by appro priate manipulation of environmental conditions. During the
coming year, it is hoped to attempt prelimina ry application of these
improved conditions to post-operative human tumour samples.
Michael J . Duffy, BSc., PhD., MRCPath., in collaboration with
Joan Simon, MSc.
N uclear Medicine Department, St. Vincent's Hospital, Dublin.
A Study 011 Cathepsi11 B ill Breast Cancer.
Cathepsin B (CB) is a proteolytic enzyme with the following characteristics
( I) fou nd predominantly in lysosomes (2) stimulated by reducing agents
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and (3) an acidic optimum pH. Although the physiological function of
CB is unknown, it has been postulated to play a role in cancer invasion and
metastasis. The main aim of this investigation is, therefore, to see if
tumour levels of CB could be used as a prognostic index in breast cancer.
The first objective of this study was to find a suitable substrate for the
assay of CB in tumour tissue. CBZ-arginine-nitroanalide (CBZ-argNA)
and N-benzoyl-phenylalanyl-valyl-arginioe-nitroanalide ( BPVA N) which
have been used as substrates for CB in normal tissues, were unsuitable
with malignant breast tissue. Using both these substrates, hydrolase
activity was ( I) not stimulated by reducing agents such as DJT or cysteine
(2) not found predominantly in lysosomes and (3) did not have an acidic
optimum pH. However using C BZ-arg-arg-B-methoxy-naphthylamide as
substrate, activity was stimulated by both DTI and cystine. Furthermore,
using this substrate activity was inhibited by both iodoacetamide and
leupeptin but not by serine enzyme inhibitors (e.g. PMSF, soyabean
trypsin inhibitor and aprotinin). Finally the enzyme catalysing the
hydrolysis of this substrate was found mostly in lysosomes. Thus the
di-arginine compound has all the properties expected of a substrate for CB.
Using this substrate CB-like activity was found in 37/58 human breast
carcinomas. The CB-Iike activity showed no correlation with either
CBZ-argNA or BP VAN hydro lase activity.

Conclusions:
I. Neither CBZ-argNA or BPVAN which have been used as s ubstrates
for C B in normal tissue can be used as substrates for CB in breast
cancer tissue.
2. C BZ-arg-arg-B-methoxy-naphthylamide is a suitable substrate for CB
in neoplastic mammary tissues. Its prognostic significance in breast
cancer will be evaluated in the future.
Michacl J. Duffy, P hD., MRCP ath., in collaboration with
Pauline O 'Grady, MSc.
Nuclear Medicine Department, St. Vincent's H ospital, Dublin.

A Study on Plasminogen Activator in Breast Carcinoma.
Plasminogen activator (PA) is a protease which catalyses the conversion
of the inactive plasminogen to the active plasmin. In most mammalian
tissues 2 forms of PA exist i.e. tissue-type PA and urokinase-type PA. Our
interest in PA relates to the fact that this is an estrogen-induciblc enzyme
and thus a potential marker for a functional estrogen recepto r (ER) in
human mammary carcinomas.
PA activity was assayed using the chromogenis substrate S-2551. The
sensitivity of the assay was considerably increased by the addition of a
cyanogen bromide digest of fibri nogen to the incubation mixture.
Tncubations were carried out at 4 different protein concentrations and for
varying time periods up to 7 hours.
PA activity greater than 0.1 unitsfmg protein was found in 11 /47 breast
tumours. Quenching experiments using a ntibodies to both tissue-type PA
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and urokinase-type PA showed that tissue-type PA was the predominant
PA species in human mammary carcinomas cell-free extracts. In contrast,
PA produced by a mammary carcinoma cell line was all of the urokinase
type. Since tissue type PA was the predominant molecular form of PA
in breast carcinoma extracts, this form was measured directly by an
immunoradiometric assay. Immunoreactive PA greater than 20 ng/ mg
protein was found in 14/ 72 carcinomas. High levels were more frequently
found in ER-positive carcinomas (12/41) compared with ER-negative
specimens (2/31) (p < 0.05). In contrast to PA, two other estrogen inducible
enzymes namely alkaline phosphatase and CK MB showed no correlation
with ER.
Our results show a link between ER and PA in breast carcinomas.
However whether PA is induced by estradiol in these tumours in vivo as
it is in vitro is still not known. Thus whether PAis a marker for a functional
ER in mammary carcinomas and therefore an adjunct to the ER assay,
will have to await the outcome of clinical trials using endocrin) manipulation to treat ER-positive tumours with and without PA.

John M. P. Hyland, MB., BCh., BAO., DCh., MCH., FRCS. (Eng),
FRCSI., in collaboration with Professor David Bouchier-Hayes.
St. Laurence's Hospital and Royal College of Surgeons in Treland, Dublin.

The Effect of Epsilon-Amino Caproid Acid on Azoxymethane induced
Carcinoma in Rats.
It has been suggested that human colonic tumours contain significantly
higher levels of plasminogen activator than corresponding normal mucosa.
This would appear to be in agreement with evidence of the involvement
of the fibrinolytic system in malignant transformation. The parenteral
administration of azoxymethane to rats has provided a widely used and
reliable model of colon carcinogenesis. The objective of the study was to
see if the administration of epsilon amino caproid acid (EACA) reduced
the incidence and growth of colon tumours in the azoxymethane induced
colon cancer rat model. One hundred Fisher 344 rats were entered into
the study. The animals were males, aged ten weeks on entry.
Animals were sacrificed at week 25. Each animal received a I 0 week
course of subcutaneous azoxymethane with successful production of
colonic tumours. These have been diagnosed at necropsy on macroscopic
grounds with confirmatory microscopy. ln group 1 the animals received
EACA for the total 25 weeks. Group 2 received EACA only for the first
ten weeks. Group 3 received EACA for week 10 to week 25. The animals
in group 4 did not receive any EACA.
Tumours were produced in 11 out of 24 animals in group 4, 13 out of
24 animals in group I developed tumours, 12 out of 24 animals in group
2 developed tumours, but only 6 out of 24 animals in group 3 did so.
That is to say there was little difference in tumour incidence between
groups J, 2 and 4. However, in the groups of animals receiving EACA
following their course of carcinogen the tumour incidence was reduced
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by 50%. The reason for this reduction is not immediately apparent but
it would appear that EACA in this group of animals somehow blocks
promotion of tumours. However, why this does not happen in group I,
that is the group of animals receiving EACA throughout the period of
experiment is not clear except perhaps that there is some interaction
between azoxymethane and EACA and perhaps azoxymethane might
inactivate EACA. It is impossible to be certain whether this is a tr ue or
spurious result and therefore the experiment is being repeated in a second
year with the addition of some further experimental groups.
Dr. Alan H. Johnson, BSc., P hD. and Dr. Patrick B. Collins, MSc., P hD.,
in collaboration with Dr. Michael Moriarty, FRCPI., FFRI., and Ms.
Bernadette H annigan, BA. (Mod).
Royal College of Surgeons in l reland, Dublin.

The Control ofT Lymphocyte Activity in Cancer Patients.
This is a study of the biochemical basis for the impaired cell-mediated
immune responsiveness that accompanies malignancy.
Lymphocytes from patients with squamous cell carcinoma of the head
and neck have diminished responsiveness to the mitogens P HA and
Con A. Cell preparations from these patients contained normal proportions
of T H and Ts subsets.
The function of such s ubsets in the suppression of mitogen responsiveness was examined by estimating spontaneous, or naturally occurring,
suppression and ConA-induced suppressor activity in culture. There were
no significant differences in such activities between lymphocytes from
patients and from age-matched controls.
The ability of lymphocytes to recognise and bind mitogens was seen to
be similar in patient and control groups as all demonstrated similar Ka
(association constant) values a nd bound simjlar total numbers of FITCconjugated ConA molecules.
The intracellular processing of mitogen molecules may involve the
lysosomal enzymes acid phosphatase and p-glucuronidase. Freshly isolated
lymphocytes from patients and age-matched controls (mean age = 60
years) had higher activities of both enzymes than did cells from a younger
control population (mean age = 22 years). These high levels were rapidly
lost when the cells were exposed to mitogen and were not regained
throughout the course of the culture periods.
Processing of the mitogen stimulus by lymphocytes also requires the
involvement of monocytes which act as accessory cells. During mitogeninduced transformation all cell preparations had similar proportions of
monocytes (,.._.4 %). Increasing the number of monocytes had no effect on
the responsiveness of lymphocytes from controls. In patients, however,
increased proportions of monocytes resulted in depressed cell tra~s
formation. This effect did not appear to be mediated by the prostaglandms
PGE, and PGF 20< but suggests that the primary defect in the cell-mediated
immune system, associated with malignancy, may reside in accessory cells
rather than lymphocytes.
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Micbael M oriarty, F RCPI., FRCR., F FRI., in collaboration wi th Mrs.
S tepbanie Mulgrew and Dr. M. 0 ' Arce.
Saint Luke's Hospital, Dublin.

A Comparati1•e in-vitro and i11-vivo Study of Radiobiological a11d Ultra
Violet Repair Mecha11isms in Patients ll'itlz Skin Carcinoma.
Objectives:
to establish the radiosensitivity and UV sensitivity of human skin
fibroblasts grown in culture fro m patients with skin carcinoma and to
compare these sensitivities with radiatio n given to these patients in vivo
and with a control gro up of non-skin carcino ma patients. The objectives
are therefore (i) to determine if patients with skin carcinoma demonstrate
increased ra diosensitivity in vitro and that this is o ne possible reason for
them developing their skin cancer and (ii) to determine if radiosensitivity
of cells in vitro parallels sensitivity in vivo and could therefore be used
as a predictor of radiosensitivity.
Design :
Skin biopsies are taken under local anaesthetic from the forearm of
patients with skin carcinoma and a control of patients matched for age
and sex. These biopsies are then c ut up and cultured. A mono layer of
fibroblasts are obtained at three weeks and the cells genera lly start to
clone a t the 5th passage. They are then subcultured and the flasks containing 100- 10,000 cells are exposed to cobalt radiation at doses ranging
from 150-1 ,250 rads. Cell survival curves are then constructed from this
data. Fibroblasts in culture from patients and controls are examined fo r
UV repair mechanisms using the presence of mutagen induced Sister
Chromatid Exchanges. Lastly, radiosensitivity in vivo is determined from
examination of tissues (skin) previously treated by radiation.
To date 57 skin biopsy specimens have been set up in c ulture from
37 patients with skin carcinoma and 20 controls.
Successful culturing of skin fibroblasts occurred in 52/ 57 experiments.
H owever, cloning of the cells necessary for cell survi val curves did not
occur in another 10 - leaving 42/ 57 samples being possibly s uitable fo r
full studies. Fro m these 9 full cell survival c urves to ionizing radiation
have been obtained (3 from patients and 6 fro m controls) and no definitive
pattern has emerged. With the use of feeder layers of cells a more consistent
technique has been developed and it is intended to have full radiobiological
and UV data on 20 patients and 20 contro ls when the study finishes
this year.
H onor Smyth, MSc., PbO., in collaboration with Ena Walsh (M.R.C.
Scholar) and Antonia Corrigan (funded by C.R.A.B.).
Department of Biochemistry, University College, Dublin.

Membrane Glycoprotein Alterations in Malignant Cells.
I ncreased glycosylationfsialylation of certain, as yet unidentified, cell
surface proteins is an alteration closely correlated with ma ligna ncy. At
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present the change can only be detected as a shift towards larger molecular
size in gel filtration profiles of fucose-labelled glycopeptides obtained by
glycoprotein digestion. A major aim, therefore, has been (a) to develop
better methodology by preparing antibodies to the altered oligosaccharides.
At the same time studjes have continued on (b) the dynamics of release
of these entities from cells and (c) their further characterisation. Landschutz
mouse ascites tumour has been used in a ll these instances.
(a) Antiserum was raised against membranes and the antibodies of
interest separated out by affinity chromatography using a partially purified
preparation of the larger fucopeptides. Because the results indicated the
need for more specificity, further purification of the fucopeptides was
undertaken and this material will be used for raising antiserum and in
the affinity column.
(b) The in vitro release of the larger fucopeptides into saline, which
is trypsin-dependent, has been found to be partly in soluble form and
partly in the form of lipid-containing vesicles. Similarly, release from the
tumour in vil•o, shown by us to take place 'spontaneously' into ascitic
fluid and serum, is at least partly vesicular in ascitic fluid. I f examination
of serum also shows a vesicle fraction containing malignancy-associated,
highly sialylated fucoproteins, this could have diagnostic potential
provided that immunodetection methods can be developed. Bulk measurements of serum sialic acid and fucose in malignancy have proved not to
be sufficiently specific.
(c) Material released in vitro by trypsin and, thus, containing the
abnormal entities, was compared with controls by analytical isoelectric
focussing (TEF). The trypsinatcs (3 expts) were characterised by a marked
increase in protein of pi 4.0. On a nalysis of membrane samples separated
by preparative l EF, the 4.0 region was found to contain proteins
specifically enriched in sialic acid a nd fucose.

Richard B. S tephens, M Ch., FRCSI., in collaboration with Patrick J .
Byrne, BSc., MIBiol.
Department of Surgery, Trinity College and St. James's Hospital, Dublin.

Colon Carcinogenesis Suture/Promotion Study.
Our objective was to investigate in the azoxymethane (AOM) treated rat
the role of different s uture materials as promoters of colon carcinoma in,
and close to, a standardised colonic anastomosis.
Eighty ten-week old male F ischcr 344 rats were randomly distributed
into 4 experimental groups and control groups. Rats received 10 weekly
subcutaneous injections of AOM (7 mgs. per kg.) in the experimental
groups. Control groups received 10 weekly saline injections. One week
following the 10 week carcinogen or saline course, a nimals underwent
surgery ror division and reana tomosis of the colon at a fixed point. I n
addition, one group of AOM treated rats was subjected to laparotomy
alone and another had no surgery. Anastomoses were carried out with
catgut, Dexon, and silk in groups of carci nogen a nd saline treated rats.
At 37 weeks the animals were sacrificed and the position, number and
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size of the tumours were noted in the gastro-intestinal tract. Specimens
were examined histologically for tumour in the anastomosis.
T UMOURS AT ANASTOMOSIS

AdenoCa. Adenoma

MicroAdenoma

Total

Treated Catgut (14)

1

4

2

7

Dexon (15)

3

6

2

11

Silk(l3)

0

7

5

12

Laparotomy (16)

0

6

0

6

Our results show no increase in anastomotic tumour numbers compared
with AOM treated controls, when the anastomosis is performed with
catgut. When silk or Dexon are used, materials that remain unabsorbed for
longer in the tissue, there is an increase in anastomotic tumour. However,
this is nol statistically significant. We conclude that there is no difference
in tumour promotion between these three materials.
S habla T hompson, BA. (Mod), PhD., in collaboration with Yvonne
McKeown, BA. (Mod).
Department of Genetics, Trinity College Dublin and TNO Laboratories,
Rijswijk, Netherlands.
Resolution of the 1/otspots of Damage on DNA caused by the Potent
Carcinogen, 2-Nilrosojluorene.
The aromatic amines including 2-acetylaminofluorene (AA F) constitute
an important group of bladder carcinogens in man and animals. We have
shown that 2-Nitrosofluorene (NSF) a carcinogenic metabolite of AAF
mutates Salmonella DNA at highly specific hotspots. The current objective
is to reveal the nature of these hotspots by DNA sequencing techniques.
Analysis showed that one gene in Salmonella, the met B gene, is particularly prone to hotspot mutagenesis by NSF. Thus, first from Sau3A
partial digests of Salmonella DNA bearing a wild-type met B gene, a
3.8 kilobase (kb) fragment containing the metB gene was identified using
the plasmid pBR322 as a cloning vehicle. Restriction analysis of this
fragment revealed twelve sites subject to restriction by specific enzymes.
The presence of these sites has allowed the construction of nine derivative
plasmids each containing a different segment of the 3.8kb fragment.
Examination of these sub-cloned fragm ents for the presence of metB
gene has in turn a llowed the localisation of this gene to one end of the·
3.8 kb fragment. A new technique was devised in which several of the
31

fragments at this end, now k nown to contain part of the wild type met B
gene were uti lised in an in vivo recombination technique with the hotspot
mutan ts in order to determine the location of a particular hotspot. A J. 7kb
fragment having enzyme Sphl recognition sites at both ends was identified
to span the hotspot sites and on this 1.7kb fragment the corresponding
mutational hotspot sites have tentatively been localised on a 120 base
segment bounded by sites for the enzymes Bg ll and Sst l l. This information allowed us to digest Salmonella DNA from the induced hotspot
mutants with Sphl, seeking out fragments of approximately 1.7kb which
were then cloned onto pBR322. The 1.7kb fragment carrying part of
merB also harbours a regulatory gene of the methionine operon whose
presence allows the selective recognition of all recombinant pBR322
plasmids containing t his specific 1.7kb fragment. In this way three of the
2-Nitrosofluorene induced mutants have been localised and cloned and
currently undergoing DNA seq uencing analysis.
A complementary collaborative study has shown that 2-Nitrosoftuorene
causes mutations in extensive segments of DNA containing -CGCGCGCGbut not in identical segments in which the -CGCGCGCG- sequence is
replaced by a corresponding -GCTGCAGC- at precisely the same site.
DNA sequencing will be used to confirm these observations.
CA RDI OVASCULAR DlSEASES
Joseph T . E nnis, MD., FR C PI., FRCR. and Da vid J . Dowsett, BSc., MSc.,
in collaboration with John F. Kennedy, Department of Radiology, Mater
Hos pital ; T. B. Counihan, MD., F RCP ., F RC PI. and J ohn H organ,
MB., FRC PI.
Department of Radiology, Mater Hospital, Dublin.

Development of Cell Labelling Techniques for Detection
Thrombosis.

ol

Vascular

The use of a labelled chelate (11 1-l ndium Oxine) for platelet labelling,
with its high labelling efficiency, short half-life (3 days) and excellent
gamma emission, has ousted 51-Cr for this purpose; it allows imaging of
platelet distrib ution and platelet kinetic studies. H owever, the unbuffered
saline-based in vitro labelling with Oxine adversely affects platelet function.
We have used 11 1-[ndium Tropolone as a plasma-based in vitro platelet
labelling technique which has overcome the e di advantages.
Tyrodes buffer (5 ml pre-heated) is added to 20 m1 ACD blood, from
the patient, and the platelet pellet prepared by centrifuging at 1600g for
15 minutes; this is the n resuspended in 2 ml buffer plasma with 150-250
m icroCuries (6- IOMBq) 111 -lndium Tropolo ne and incubated at 37 for
5 minutes. Tyrodes buffer containing 0.3 fig/m I P rostaglandin E 1 maintains
the p H at 6.5 giving greater platelet stability with a labelling efficiency
of 85 %. Platelet aggregation studies, using ADP collagen and ristocetin,
show a 85 95 % platelet response when compared to u nlabelled p latelets
from the same patient. Platelet survival in vivo showed a normal platelet
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life span in both rabbits and humans. Sterility of ACD, tropolone solution
and platelet suspension was analysed by the Bactec radiometric blood
culture method and pyrogen contamination was tested using a Limulus
pyrogen kit; all tests continue to be negative.
This technique takes 45 minutes to perform and in vitro manipulation
is kept to a minimum. Aggregation studies s how unimpaired platelet
function. Platelet thrombi have been imaged in patients 24 hours after
re-injection of the labelled platelet suspension (Kennedy et al, 1983,
Dowsett et al, 1983). Platelet accretion has been seen on aortic atheroma,
left atrial thrombi, carotid atheroma, micro emboli associated with
unstable aortic thrombi and acute femoral artery thrombi.
Ian Graham, MRCPI., in collaboration with Bernard C. Reardon, BE.,
MS., PhD. and Professor R. Mulcahy.
St. Vincent's Hospital and Department of Computer Science, University
College, Dublin.

Computer-Assisted ECG Analysis.
The computer-assisted electrocardiographic (ECG) analysis project
comprises two parts- participation in the EEC CSE (Common Standards
for Quantitative Electrocardiography) project, and evaluation of the
commercially available Marquette computerised ECG recording and
analysis system in use in the Cardiac Department, St. Vincent's Hospital.
The Marquette system has been operational since early 1983. Following
operator familiarisation, the system was used to produce test cassettes of
ECG recordings. T he task of reading these cassettes into the UCD
VAX750 computer, decoding the information and reformatting it into
the EEC CSE (Common Standards for Quantitative Electrocardiograpby)
format, to include additional information not recorded (such as date of
birth and provisional diagnoses codes), has been accomplished by means
of a set of programs developed in the UCD Computer Science D epartment.
Test tapes were dispatched to the CSE Coordinating Centre in Leuven,
Belgium, some scaling problems were corrected, and ECGs have been
accepted for the CSE Library. Currently, an enriched sample of abnormal
ECG recordings is being accumulated for inclusion in this library. The
software developed for ECG transfer has been made avai lable to Dr. P.
Bourdillon, Hammersmith H ospital, London, whose research team has
acquired similar eq uipment for participation in the CSE project.
Members of the frish research team participated in CSE Workshops
at Lyon, France, March 19-21, 1983 (Dr. B. C. Reardon) and Lage
Vuursche, Netherlands, August 28- 30, 1983 (Dr. B. C. Reardon, Mr. M .
Gleeson).
The study of the comparison of Marquette measurements with the
measurements of two cardiologists is nearly complete. The correlation
between machine and human observations is quite high, indicating that
cardiologists could have reasonable confidence in such machine measurements. Scatter diagrams, regression lines and correlation coefficients have
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been determined to evaluate detailed comparisons. In a sample of 49
recordings, the correlation of heart rate estimates is extremely high
(r= 0.99). Correlations of measurements of small time intervals, while
less high, are very acceptable, (e.g. for QT interval, r = 0.86). The next
phase in this project is to compare the diagnostic capabilities of the
Marquette system with those of cardiologists for cases of myocardial
infarction. This phase is under way and will be reported next year. A
computer study is also being initiated on noise levels in ECG recordings,
and the application of encoding techniques to reduce data storage
requirements in such recordings.
Denis R. Headoo, BSc., PhD., in collaboration with Mariao Devitt, BSc.,
Bridgid Cunniogbam, BSc., Alan Dobson, BSc., and Dr. Fiona Stevens,
Department of Medicine.
Biochemistry Department, University College, Galway.
The Influence of Diet on Low and H igh Density serum Lipoproteins.

In humans, dietary saturated fatty acids have been reported to increase
the serum cholesterol levels. No information is available on the impact
on serum lipid levels of supplementation of the diet of a human with a
single saturated fatty acid containing fourteen carbon atoms. Current
interest in serum lipoproteins stems from the association of some of the
lipoprotein subfractions with the incidence of cardiovascular disease.
Volunteers identified as normolipidaemic on a free choice diet recorded
their dietary intake over a seven day period. Sera samples from the
volunteers were taken at regular intervals and their lipid composition
determined. The diets of the volunteers were supplemented with tetradecanoate for a six week period. Sera samples were taken weekly and
analysed. Serum cholesterol levels increased following dietary supplementation. This increase reflected changes in the Jjpoprotein composition.
The cholesterol rich lipoproteins showed increases in their cholesterol
content and alterations in the fatty acyl composition of some of their
lipid components. On completion of the supplementation the serum lipid
patterns returned to pretreatment levels.
Sera samples from coeliac patients who as a group display a low
incidence of vascular disease, were obtained at time of diagnosis and over
the period of treatment on a !iluten free diet. The low inci~enc~ of vascular
disease was thought to relate to decreased serum cholesterol levels due to
poor absorption of diet cholesterol and other lipids secondary to villous
atrophy. Serum cholesterol levels in newly diagnosed coeliacs were similar
to those of a normolipidaemic population, 4.48 ± 0.62 mM and 4.51 ±
0.73 mM respectively. Serum triglycerides were somewhat higher in
coeliacs than in controls 0.95 ± 0.44 and 0.63 ± 0.19 respectively. Serum
lipoproteins differed in coeliacs and controls, the most striking difference
being increased quantities of cholesterol in the cholesterol rich serum
lipoprotein classes. The impact of a gluten free diet on changes in the
serum lipid patterns is under investigation.
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Alan K. Keenan, BSc., PhD., in collaboration with Rosemary Murray, BSc.
University College, Dublin.

Solubilisation and Reconstitution of the
cyclase system.

~-adrenoceptor-linked

adenylate

Stimulation of the sympathetic nervous system causes activation of
specific receptor systems in a number of cell types. The present work is
concerned with characterisation and extraction of such a receptor system
from a relatively rich source, i.e. the chicken red blood cell.
An evaluation has been made of the properties of the catecholaminedependent adenylate cyclase system of chicken erythrocyte membranes.
Comparisons have been made with the turkey erythrocyte adenylate
cyclase system.
Specific binding of the ~-adrenoceptor ligand mr-cyanopindolol to
chicken erythrocyte membranes was measured and found to be of higher
affinity than for turkey membranes (Table 1).
Adenylate cyclase activity was stimulated by a number of different
treatments and comparisons were again made with turkey erythrocyte
adenylate cyclase (Table 2). In both cases enzyme activation was achieved
with the non-hydrolysable GTP analogue Gpp (NH)p (100 j.lM) and
with IOmM sodium fluoride. The extent of activation obtained with
isoprenaline alone (I 0 j.lM) was less for chicken than for turkey membranes.
This may indicate a less efficient receptor-cyclase coupling in the former
case. The full activity of the system was expressed by "permanent"
activation with isoprenaline+ Gpp(NH)P.
Reversal of the "permanently" activated state of the enzyme by
adrenaline + GTP has been used as an index of the functional integrity
of the system. In the present experiments treatment of chicken membranes
with propranolol (10 j.1M) and GTP (50 j.lM) caused partial reversal, while
full reversal was obtained with adrenaline (100 j.lM) and GTP (see Table 3).
In contrast, no reversal of activated turkey cyclase occurred unless agonist
+ GTP were present simultaneously. Furthermore, a 50 % loss of activity
followed washing of activated chicken membranes, but not turkey
membranes. These findings support the contention that receptor-cyclase
coupling modes in chicken and turkey membranes differ in certain aspects.
Preliminary receptor solubilisation experiments were undertaken with
the non-ionic detergent, digitonin. Soluble extracts were examined for
specific 3 H-dihydroalprenalol binding. At the optimal solubilisation
temperature of 32°C, up to 20 % of receptors were solubilised, but
difficulties were encountered with reproducibility of receptor yields.

Conclusions:
I. The chicken erythrocyte catecholamine-dependent adenylate cyclase
system in common with other such systems, can be activated by
stimulants such as isoprenaline, Gpp(NH)p and sodium fluoride.
2. Receptor-cyclase coupling in chicken membranes appears to be less
effective than in turkey membranes as judged by the results obtained
from reversal experiments.
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3. Digitonin does not seem to be a s uitable detergent for solubilisation
of chicken erythrocyte adrenoceptors under the conditions employed.
TABLE I
Specific binding of 1251-cyanopindolol to erythrocyte membranes. Values
represent the mean ± s.e.m. of three experiments.

Chicken eryth rocytes
Turkey erythrocytes

Bmax (f.molf mg protein)
204.5 ± 6.7
406 ± 16

K 0 (pM)
± 2.5
± 6.4

22.2
70.6

TABLE 2
Stimulation of adenyla te cyclase activity (p.mol cA MP/ mg proteinjmin) by
different treatments. Values represent mean ± s.e. m. of three experiments
Treatment
Basal
G pp(NH)p 100 f.IM
Isoprenaline 10 f!M
NaF 10 mM
G pp(NH)p + isoprenaline

Chicken
1.5 ± 1.03
22.3 ± 3.4
4.4 ± 2.3
38.9 ± 3.6
11 3.3 ± 3.0

Turkey
2.7 ± 1.8
87.3 ± 5.0
54.5 ± 9.4
100.0 ± 1.4
288.7 ± 8.6

TABLE 3
R eversal of " permanently" activated adenylate cyclase. Values represent
means ± s.e.m. of (i) 5 experiments and (ii) 2 experimen ts. Cyclase
activity is expressed as p.mol cAMPfmg protein/ min.
Treatment
Chicken (i)
57.9 ± 3. I
None
Adrenaline (tOO f!M) + GTP (50 f!M ) 10.3 ± 0.8
Propranolol ( 10 f!M) + GTP (50 f! M) 39. 1 ± 2.6

Turkey (ii)
235.5 ± 43.5
29.5 ± 3.2
207.0 ± 22.6

P rofessor Kevin O 'Malley, MD., PhD., FRCPI., in collaboration with
F. Meagber, MRCPI, Davis CoakJey, FRCPI., Jobn Cox, MRCPI.,
K. O 'Boyle, P bD. and E . O'Brien, MD., FRCPI.
Physiological Response to Cardio vascular Drugs with Particular Reference
to the Aged.
We have previously reported that the elderly hypertensive has a decrease
in barorefiex function compared with young hypertensives and postulate
that the elderly may the refore be more sensitive to the blood pressure
lowering effects of vasodilator drugs than younger hypertensives. Furthermore, it might not be necessary to use sympatholytic drugs to auenuate
the increase in heart rate that occurs with many vasodilator drugs in this
population. In an open study we showed that hydrallazine is eiTective
and well tolerated when given as sole antihypertensive therapy in the
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elderly (M RC Report, 1982). In order to test this hypothesis we have
mounted three double-blind studies that involve th ree different vasodilator
dr ugs with differing mechanisms of actio n in elderly hypertensives. We
are examini ng the efficacy, renal haemodynamic effects and psychomotor
function. The drugs under study a re ketanserin - a 5 HT blocking agent
with some alpha 1 adrenoceptor blocking activity, verapamil - a calcium
channel blocking drug and pinacidil -a non specific vasodilator. All three
studies are under way and it is hoped to gain knowledge not alone on the
various parameters mentio ned above but differential effects of these drugs
may give impo rtant insight into the mechanism of hypertension in the
elderly.

Ronan G. O' Regan, MD., BSc., PhD.
D epartment of Physiology, University College, Dublin.

Effects of Electric Shock in Anaesthetized Animals.
Death in low-voltage electrical accidents is considered to a rise mainly
from ventricular fibrillation. However, fatalities can occur sometimes
after appa rent recovery from low-voltage shocks but the causes of such
"delayed deaths" are unknown. The present study investigated some
resid ual effects of electric shocks ( I0-75V; 5- 30mA; 50Hz; I0-20s
duration) applied from a forelimb to the opposite hindlimb in cats
anaesthetized with pentobarbitone.
Blood pressure, electrocardiogram, ventilation, oxygen usage a nd carbon
dioxide production were measured using conventio nal techniques. Blood
samples from systemic arteries a nd from veins draining the s kinned
hindlimb were analysed for p H, blood gases, lacta te levels and plasma
potassium concentrations ([K +]). Respiratory arrest (m uscular teta nization) was present during electric shocks but cardiac a rrh ythmias did
not occur.
Tn 25 trials arterial blood pH fe ll a fter electric shocks fro m control
values o f 7.373 ± 0.034 S.D. to 7. 183 ± 0.064 S.D . with maximal changes
present approximately 10 miu into the post-shock period. After shocks in
19 trials, arterial blood [K +] underwent sho rt-lasting increases to 5.864 ±
1.24 S.D. mM.I - 1 from control values of 3.293 ± 0.423 S.D . Neuromuscular blockade attenuated the changes in pH and [K +]. Tn 3 experiments, lactate concentrations in the arterial blood increased by up to
10 times control levels a fter electric shocks. Venous blood exhibited
marked hyperka laemic, acidaemic and lactaernic changes in the post-shock
periods.
Hyperpnoea, hypermetabolism, hypercapnaemia and hypoxaemia
occurred in the immediate post-shock periods. Ventilation and metabolism
took up to an hour to return to contro l levels. Blood gases, however,
recovered rapidly (17 of 26 trials) to con tro l values despite the associated
hyperpnoea. Hypertension, bradycardia and increased pulse pressures,
usually present during shock applications, gradually recovered to control
values in the post-shock periods. In preliminary experiments shortd uration shocks (0.5-3s) were followed by hypotension, hyperpnoea and
increased metabolism.
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These results indicate that, following electric shocks resembling human
accidents where the victim is "frozen" to the circuit, there occurred
marked increases in hydrogen ion and potassium ion concentrations in
the blood together with excessive breathing and high blood pressure.
Surprisi ngly, short-duration shocks lasti ng approximately a second are
followed by excessive breathing and low blood pressure. Residual effects
of the magnitude shown in this study could in susceptible individuals
precipitate a collapse after a low-voltage electric shock.
J obn P. Phillips, MA., MD., FRCSI.
Department of Neurosurgery, St. Laurcnce's Hospital, Dublin.
Creatine Phosphokinase Study (CPK- BB)

Ser um CPK-BB was estimated using radioimmunoassay in the following
patients during the past twelve months: one hundred patients with head
injuries, thirty seven patients with subarachnoid haemorrhage, ten patients
following coronary bypass surgery.
Head Injuries
These patients were sub-divided into (a) Minor, (b) Moderate, (c) Severe.
A significant difference in isoenzyme levels was recorded for these subdivisions. Patients who sustained minor head injuries such as concussion,
had CPK-BB levels up to twice normal. This CP K-BB was found to return
to normal within a few days. For groups (b) and (c), where the insult to
the brain was of greater severity, very high CPK-BB concentrations were
recorded and correlated with a critical clinical picture. Those showing
recovery had mar ked decreases in the isoenzyme concentrations at one
month.
Sub-Arachnoid Haemorrhage
Twenty five of the twenty seven patients with Sub-Arachnoid
Haemorrhage bad abnormal CPK-BB concentrations on admission.
Patients presenting with drowsiness or other minimal neurological signs
had isoenzyme levels not greater than twice normal. Patients who were
deeply unconscious on admission had isoenzyme levels between twice
and three times normal. Patients with proven cerebrovascular spasm on
angiography had isoenzyme levels many times normal. Patients with mild
elevation of CPK-BB on admission who subsequently deteriorated with
demonstrable spasm on angiography, developed a marked increase in
isoenzyme levels coinciding with clinical deterioration. CPK-BB appears
to be a reliable index of cerebral ischaemia and is a valuable investigation
in the on-going clinical evaluation of a deteriorating neurological patient.
Coronary Bypass Surgery
Ten patients were studied in this category. All patients had elevated
CPK-BB isoenzyme levels immediately following coronary bypass surgery
and abnormal levels persisted for 48 hours. A transient increase in CPKBB has already been reported in this category of patients. Because of
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the likelihood of some cross reaction between CPK-BB and CPK-MB
(isoenzyme fraction present in cardiac muscle) it is not yet clear if the
abnormal CPK-BB being detected in these patients is associated with
cerebral ischaemia. We now possess a monoclonal antibody which will
allow separation of CPK-BB from other creatine phosphokinase isoenzymes.
Gregor Shanik, MD., FRCSI., in collaboration with M. P. Colgan, MB.,
V. Kingston, RN., and T. P. J. Doorly, FRCSI.
St. James's Hospital, Dublin.
Longterm Prognosis of Patients harbouring Asymptomatic Carotid Stenoses.

One hundred and sixty five patients who harboured 210 asymptomatic
carotid bruits were investigated in the Vascular Laboratory during a
3 year period . ln 160 instances the bruit was due to a stenosis of the
internal carotid artery. During follow-up 12 patients developed symptoms
referrable to the stenosed vessel (7.5 %), 10 patients suffered transient
ischaemic attacks and 2 frank strokes. Fifteen patients (9.7 %) died during
the follow-up interval. Ten suffered a myocardial infarction and 5 died
from other causes not related to the cerebro vascular system.
The results of this ongoing trial suggest that asymptomatic carotid
stenosis is a relatively benign condition since less than I % of affected
patients developed a frank stroke.
GASTROENTEROLOGY
Raphael Michacl Keane, BA., MB., BCh., BAO., FRCSI., in collaboration
with Patrick Collins, P hD.
Department of Surgery, St. Laurence's Hospital and Department of
Biochemistry, The Royal College of Surgeons in Ireland, Dublin.
Director: Professor D. Bouchier-Hayes.
The Role of Bile Acids in Cellular Immune Dysfunction in Obstructive
Jaundice.
Objectives:
I. To determine the effect of conjugated bile acids on human lymphocyte function.
2. To measure the effect of obstructive jaundice sera on lymphocyte
function and correlate the effect with levels of specific bile acids measured
in the same sera.
3. To determine the effect of bile duct ligation on skin graft rejection
in rats as in vivo evidence of immunodepression.
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Methods:
1. Normal human lymphocytes were incubated in vitr o with mitogens
and varying concentrations of taurine and glycine conjugates of chenodeoxycholic and cholic acids.
2. Normal human lymphocytes were incubated in vitro with mitogens
and sera from 18 jaundice patients and age and sex-matched non-jaundice
controls. Chenodeoxycholic and cholic acids and their taurine and glycine
conjugates were measured by radioimmunoassay.
3. Percentage rejection and time to total rejection of skin graft were
measured after sham laboratory and common bile duct ligation.
Results:
1. Conjugated bile acids did not depress lymphocyte function either at
normal concentrations or at those commonly found in obstructive jaundice.
2. All of the bile acids were significantly elevated in the jaundice sera
but none correlated with the degree of immunodepression by the sera.
Only 6 of 18 sera significantly depressed lymphocyte function.
3.

Mean % Area of Rejection ± SD

Days
Post Graft
7
14
Lap. (N= l9) 64±35 86±28
Lig. (N = l5) 14±13 35±24
5
4.25
p < .001 p < .OOI
Difference

Mean
Days to
Total
Rejection
±SD

21
28
35
42
49
99±5 100±0 100± 0 100±0 100±0 13 ±6
35± 11
55±28 73±28 80±26 88±24 95±21
4.5
3.33
2
I
7.3
14.67
N.S. p < .OOI
p < .OOI p < .OOI p < .Ol N.S.

Conclusions:
Common bile duct obstruction significantly delays skin homograft rejection
in the rat. This may be due to impaired cellular immunity. However,
sera from jaundiced patients do not consistently depress lymphocyte
function and this effect does not correlate with bile acid concentrations.
While previous studies have shown unconjugated acids to be immunodepressive, we have not found that conjugated acids have such an effect.
P amela Kcarney, Diploma in Dietetics and Nutrition.
Human Nutrition Unit, D epartment of Community Health, Trinity
College, Dublin.

Director: Professor John P . Kevany, MA., MB., MPH. (Col), FFCM.
An Evaluation of the Need for Nutrition Education and Dietetic Services in
General Practice.
Introduction
An observation survey was carried out in 6 general practices in the
Dublin area to determine the types ofcomplaints presenting to practitioners
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and the proportion of these complaints/conditions judged by the practitioner to require dietary advice for effective management.
Sample
A convenience sample of 6 general practices was selected from
associates of the Department of Community Health, Trinity College,
Dublin .
Design
Practitioners were asked to complete a questionnaire for every patient
attending the practice during the study period of one week. The patients'
condition, age, sex and chronic condition (if any) were recorded. The
doctor was asked to indicate whether he felt the patient required dietary
advice for effective management of the condition or for general health
purposes. If the patient required dietary advice, the practitioner was
asked to indicate the importance of the diet for that patient.
Results
I, 116 patients were studied, of which 310 were considered by their
doctors to be in need of dietary advice (27.8 %). Only 26 patients (8.4 %)
actually requested a diet or some form of dietary advice from their doctor,
a large proportion of requests being predictably for weight reduction
diets (57.6 %).
The largest number of diets were required for overweight or obese
patients (84 or 27.0 % of diet patients), followed by pregnant patients
(56 or 18 % of diet patients) and by those requiring normal dietary advice
(36 o r 11.6 %). Diets were required for 141 pathological/ disease conditions
the most common diet recommendation being for hypertension (2 1 or
6.8% of diets) followed by anaemias (13 or 4.2 % of diets). Collectively,
conditions of the digestive tract were found to require a large proportion
of total number of diets (61 or 19.7 % of diets) a nd this was followed by
conditions of the cardiovascular system (32 or I0.3 % of diets).
When diet referrals were examined in relation to the complaint with
which the patient consulted the doctor, it emerged that reproductive
conditions were most commonly referred for dietary advice (58 %). 55 %
of the reproductive conditions were pregnancies of which 81 % were referred for dietary advice. A third of patients with general or cardiovascular conditions presenting to practitioners were referred fo r diet. Two
fifths of patients with digestive problems were considered to require a diet.
Conclusions
It appears that patient demand for dietary advice from the general
practitioner is low since only 8 % of patients asked their G.P. for advice
on diet. This may be because patients are not concerned about nutrition
or diet or it may be that they do not consider the family doctor to be the
obvious source of reliable nutrition information.
Practitioners were found to refer few infants or g rowing children for
dietary advice since only 14.3 % of infants under twelve months and only
1.7 % of children under the age of 14 years were referred for dietary advice
or intervention. This implies that practitioners do not perceive a need for
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nutrition education of mothers or of young children in the formative years.

In fact, nutrition education of the mother in relation to infant feeding
and good dietary practices is important and is an area where nutrition
misinformation is common.
There was a high rate of referral (81 %) of antenatal patients for dietary
advice which indicates a high level of awareness among the doctors
studied of the association between optimal nutritional status of mother
aod health of both mother (before and after delivery) and baby.
Only a small proportion of the elderly patients in the sample (5.6 %)
were considered by their practitioners to be in need of dietary advice
relating to healthy eating, although a higher proportion of elderly were
found to need dietary advice in relation to various disease conditions
(28.4 %). It is a cause for concern that so few elderly people are advised on
diet and their eating habits. The elderly comprise a significant section of
the popuJation (I 0.7 %) who are recognised as being nutritionally vulnerable d ue to poverty, poor appetite, inadequate dentition and reduced
mobility.
B. F. Leek, BVM. & S., BSc., PhD., MRCVS., in collaboration with
K. St. J. Lucas, MVB., MS., MRCVS. and D. N. Kisauzi, BVM.,
Dip.Physiol., P hD.
Department of Veterinary Physiology and Biochemistry, UCD, Veterinary
College, Dublin.

An Investigation of Liver Blood Flow and Liver Metabolism in Health
and Disease.
The effects of nor-adrenaline on liver blood flow and metabolism
were examined.
Six surgically-prepared experimental sheep were used. Each bad an
exteriorised carotid arterial loop, a rumina! fistula and chronically
implanted catheters in the hepatic veio, the hepatic portal vein and a
mesenteric vein. Blood flow was measured by a marker dilution technique
and the net liver utilisation of glucose and lactate was computed from
liver inflow-outflow differences.
Nor-adrenaline infused into a jugular vein (JV) at 1 11g/min.kg sheep
caused the total hepatic blood flow (fHF) to decrease transiently and to
increase thereafter, due primarily to changes in portal venous blood flow
(PVF). JV infusions at 0.5 11gfmin.kg aJso caused increases in PVF. ln
contrast, N infusions at 0.1 11g/mio.kg led to decreases in TH F,
attributable to reductions in hepatic arterial blood flow (HAF). Infusions
into a mesenteric vein (MY) at these rates had no marked or consistent
effect on blood flow.
T here was a net hepatic output of glucose at all times. This was increased
by N infusions at 0.5 118/min.kg but was decreased at 0. 1 11g/ rnin.kg.
MY infusions at both rates aJso decreased the output.
There was a net hepatic uptake of lactate at all times. This was increased
by JY infusions at 0.5 118/min.kg but lower doses into the JV or either
rates into the MY had slight and variable effects.
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N infusions at 0.5 !Jg/rnin.kg caused decrease in plasma insulin levels
and increases in plasma glucagon levels. MV infusions at this rate had
the opposite effects.
It is concluded that in sheep in vivo the effects of noradrenaline infusions
on liver blood flow vary according to the rate and route of infusion and
that the effects of nor-adrenaline on hepatic glucose and lactate metabolism are mediated indirectly.
P rem Puri, MS. and Denis J. R een, MSc., P hD., in collaboration with
Catberine ScaJian, BSc., P hD.
Children's Research Centre, Our Lady's H ospital for Sick Children,
Dublin.

Application of Monoclonal Antibodies in the Diagnosis of Hirschsprung's
Disease.
The purpose of this study was to produce monoclonal antibodies
specific for human ganglion cells that could be routinely used for the
exclusion of Hirschsprung's disease in the newborn. Three fusion
experiments using whole tissue extract of human lumba r sympathetic
ganglia were carried o ut, two of which only succeeded in producing
antibodies reacting with whole tissue. The third fusion using 2 X 107
immurused mouse spleen cell resulted in the production of704 hybridomas
with 67 producing non-specific antibodies and 4 hybridomas producing
ganglion cell specific mon oclonal antibodies. All 4 hybridomas were
re-cloned twice by limiting dilution and cells were stored in liquid nitrogen.
One clone (F 7) which gave the highest titre was subsequently passaged in
mice to produce higl1 titre ascites fluid monoclonal antibody. The results
of histologica l classification of the monoclonal antibodies is shown in
Table I.
TABLE I
Reactivity of Monoclonal Antibodies H 3, H 4, E 12 and F 7
with Human and Animal Tissues
Positive

Negative

Human Tissue

Human Tissue

Ganglion cells in stomach

Colon from H irschsprungs'
Patients (3)
Tonsil, lymph gland, muscle,
kidney, pancreas, liver, spleen,
th ymus, heart, lung, cerebellum,
astrocytes.

Ganglion
Ganglion
Ganglion
Ganglion

cells
cells
cells
cells

in
in
in
in

duodenum
ileum
jejunum
rectum

Other Species

Other Species

D og coloruc ganglion cells
Rabbit coloruc ganglion cells
Pig colonic ganglion cells

Dog brain
Dog retina
Rat glio ma
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F 7 was shown to be lgG~o immunoglobulin class by double diffusion.
Analysis of the stability of the reactive ganglion cell antigen showed it to
be stable following fixation in acetone or o n storage at -20°C for three
months. However, formaldehyde or no rmal paraffin embedding fixation
or incubation for two hours at 37°C completely denatured the antigen.
B-galactosidase treatment for one hour at 20"C destroys antigenic activity.
The application of these ganglion cell specific monoclonal antibodies
for the excl usion of Hirschsprung's disease is being further evaluated.

W. Artbur Tanner, MD., FRCSI.
Department of Clinical Surgery, St. James's H ospital, Dublin.

Chemoprevention of Suture Line Recurrence in Colon Cancer.
Preoperative loca l chemoprophylaxis to prevent anastomotic line tumor
recurrence is widely practised in colonic surgery despite little evidence of
its value. This study investigates the efficacy of some commonly used
agents in a rat model.
Male rats, Fischer 344 (n -= I00) were treated with azoxymethane
(7 mg/ kg) for 15 weeks to induce large bowel neoplasms. At 8 weeks
treatment, before any macroscopic tumors had developed, each rat was
subjected to a standard colonic a nastomosis. After transection of the
colon the lumen was treated with one of the test agents used - Normal
saline, I%5-Fiuo rouracil, I% Cetrimide or Noxytiolin . A control group
was also used.
All surviving animals were sacrificed 20 weeks later and their colons
removed and examined grossly and microscopicalJy for tumor at the
anastomotic site. Tumor numbers, bulk and cellular patterns were identified for all rats. No significant differences could be shown between the
groups. 60-80 % of all suture lines examined showed invasive adenocarcinoma.
I n the model used this data gives no support for the concept of
intraoperative local chemoprophylaxis for suture line recurrences in
colon cancer surgery.

Oscar J . Traynor, FRCSI
University Department of Surgery, Trinity College at St. James's H ospital,
Dublin.

Director: Professor T. P. J. Hennessy.
The Effect of Vagotomy on Fasting and Postprandial Gallbladder Motility.
Truncal vagotomy predisposes to gallstone formation but the precise
mechanism is unknown. The possibilities include: (a) the development of
a gallbladder motility disorder with biliary stasis; (b) an alteration in
the Jithogenic index of bile; (c) a change in biliary nucleating factors. The
aim of this study was to determine the effect of vagal dencrvation on
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gallbladder mo tility and emptying during fasting and postprandially. ln
10 dogs, permanent catheters were surgically implanted in the gallbladder
and duodenum to (a) record gallb ladder and duodenal motility (pressure
changes); (b) instill radioactive marker substances; (c) sample contents.
Control studies were performed 2 weeks postoperatively in fasting
conscious dogs. During each study : {a) intraluminal gallbladder and
d uodenal pressures were continuously recorded; (b) 14C PEG (0.2(lCi)
was instilled into the gallbladder and its output into the duodenum was
used to quantitate gallbladder emptying. (c) duodenal samples were
analysed for 14 C and bilirubin content at 15 minute intervals. The dogs
were studied for one complete interdigestive motor complex (LDMC) and
then for 90 minutes after a standard meal. Five dogs then underwent
truncal vagotomy and 5 dogs had selective division of the hepato-biliary
branches of the vagus nerves (with preservation of the main vagal trunks).
All 10 were re-studied 2 weeks later. ln the control studies the gallbladder
contracted and discharged 21 ± 3% of its contents into the duodenum
during phase ll of the IDMC. Post-prandially gallbladder contractions
commenced within 5 ± 2 minutes and 51 ± 9% of gallbladder contents
were discharged within I hour. After selective vagal denervation no
significant change (compared with control studies) occurred in gallbladder
motility or emptying. However, after truncal vagotomy, the gallbladder
contracted du ring phase 11 of the IDMC but only discharged 10 ± 2 %
of its contents (P < 0.05, compa red with control studies). Gallbladder
contraction commenced 9 ± 1 minutes after eating and 30 ± 4 % of its
contents were discharged in the first hour (P < 0.05). lt is concluded that
truncal vagotomy, but not selective division of the hepatobiliary branches,
significantly impairs gallbladder emptying during fasting and postprandially.
HAEMATOLOGY
S. M. Lavel1e, MD., in collaboration with Mrs. Maura Maclomhair,

FIMLS.
Department of Experimental Medicine, University College, Galway.

Antithrombotic Effect of Anticoagulants on Hypercoagulable States.
Thrombosis was measured by the weight formed in I hour on
25 X 0.48 mm platinum wires placed intravascularly in the rat. Work
reported last year had made the important observation that thrombosis
differed between male and females and between arterial a nd venous sites,
n ot o nly physiologically but also in response to drugs. Accordingly in
the past year all thrombus was measured at both sites in each animal
and in both males and females, test and control. Thus 4 test gro ups
became necessary in each trial and this slowed down the progress of
the project.
Dopamine has been widely used in clinical practice to restore blood
pressure. rn maximum dose (2 mgm) infused over an hour, it reduced
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venous thrombosis by 44--46% in males and females and arterial thrombosis by 24% in males but only 7% in femal es (48 test and 48 controls).
This was a substantial antithrombotic effect. A pilot experiment using
average doses (0.125 mg) showed a smaller reduction.
Attention was then turned to adrenalin given intraperitoneally (I mgj
kg). Thrombosis was reduced in 12 males (25 %) and 10 females (13 %)
on the venous side and 4 % and 20 % respectively on the arterial side.
Accordingly an experiment was begun to test adrenaline, dopamine
and noradrenaline concurrently in conventional dose by infusion. To date
the substances have been given to I0 animals each and I0 controls.
Numbers in each cell are too small to draw conclusions at present.
The final element to be considered was pregnancy. Seventeen young
animals at term, compared with 16 non-pregnant controls, had 10 %
increase in venous thrombus but a slight reduction in arterial thrombus.
However, 8 old animals with multiple pregnancies, likewise tested at
term against 13 controls, had Ill % increase in venous and 7 % in arterial
thrombus. These experiments are continuing. The most important results
to date are the different responses to drugs of the sexes in arterial and
venous thrombus, the anti thrombotic effect of dopamine and the differing
thrombotic response of young and old rats to pregnancy.
Emer Lawlor, MB., DCH., MRCPatb., in collaboration with Ms. Teresa
FinD, BA.(Mod), Dr. S. R. McCano, P. A. Daly and Professor I. J.
Temperley.
St. James's H ospital and Trinity College, Dublin.

Cellular Differentiation and Lineage Infidelity in Acute Leukaemia.
This report covers the initial six months funding period for this project.
The objective of this study is to investigate the occurrence of abnormal
antigen expression on leukaemic blast cells. The majority of workers have
shown that leukaemic cells show antigenic characteristics similar to normal
cells or their precursors suggesting that the differentiation of the leukaemic
cell is blocked. Lineage fidelity, the expression of characteristics restricted
to the presumed cell of origin should therefore be a feature of leukaemic
blast cells. Recently evidence of lineage infidelity, e.g. myeloid antigen
expression on ALL cells or lymphoid antigens in AML has been found
in some leukaemic blast cells. It has been suggested that such cells
represent a novel lineage and that abnormal antigen expression is
associated with a poor prognosis.
Leukaemic blast cells are characterised using standard cytochemistry,
surface markers and a wide variety of monoclonal antibodies (T cell, B cell,
myeloid and monocytic). Cells are frozen for testing with additional
markers as these become available.
Two of seven cases of ALL (CALL phenotype) have shown evidence
of myeloid antigen expression on their blast cells (PT 5 & 6) (Table I).
Both patients have entered remission. Nine cases of AML have been
tested and evidence of lymphoid antigen expression was initially found in
six (Table II), but this was false positively due to Fe binding which could
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TABLE I
MYELOID ANTIGENS ON ALL BLASTS
Myeloid/Monocytic Markers
PT

% Myeloid
Cells
I
0
9
I
0
3

% Blasts
97
97
81
97
98
94
89

1
2

3
4
5
6
7

MY?
0
0
5
0
0
7
3

1

-

.,.

MY9
4
12

PMN6
1

PMN29
0

AML2- 23
0

I

1

0

11

-

-

0
36
13

0
0
14
2

0
0
21
2

1

-

-

1

M0 2
0
0
3

3

= Not Done
TABLE TI
LYMPHOID ANTIGENS ON AML BLASTS

-...J

PT

FAB
Type

I
2
3
4
5
6
7
8
9

Ml
MI
MI
MI
M2
M4
M4
M5
M5

%
Blasts
94
95
96
66
74
75
75
85
95

Results expressed as %

T Cell
Marker
LEU. I.
2
4
2
14
12
12
64
83
90

B Cell Markers

Early
Lymphoid

,----A---.,

Smig
2

BJ
2
l

-

-

-

-

I
14
24
61
90

20
35
69
93
98

-

Myeloid Markers

MyeloMonocytic Monocytic

,----A---.,

CALL
40
0
0
31
I
26
64
93
95

MY?
5
70
1

39
42
87
74
77

92

MY9
94
35
90
25
90
65
86
96
100

M0 2
I
5
0
0

AML2- 23
0

15

-

60
95

72
83

be blocked by aggregated human IgG, whereas true binding of AML
2- 23 or CALL positivity in ALL blasts could not be blocked in this way.
(Table Ul). Fe binding was correlated with evidence of monocytic
differentiation with strongest binding in the M4, M5 subclasses. All three
patients with strong Fe binding died without entering remission. Since
monocytic leukaemia has a poorer prognosis than other subtypes, the
correlation of poor prognosis with lineage infidelity, reported by some
authors may merely reflect the monocytic lineage of the cells. Further
investigations to determine whether true lineage infidelity occurs in AML
are in progress.
TABLE Ill
Fe RECEPTORS BLOCKING STUDIES IN AML
AML BLASTS IgG
subclass
CALL
lgG2a
Leu 1
TgG2a
Bl
lgG2a
AML2- 23
lgG2b
lgG
Anti Mouse
ALL BLASTS
CALL
lgG2a

PT7 (M4)

% Positivity
82
65
73
76
0

% Positivity +Aggregated lgG
0
0
0
69
0

92

92

S. R. McCann, MB., MRCPI., MRCPath., Consultant Haematologist,
in collaboration with Dr. R. A. Meldrum.
St. James's Hospital, Dublin.
Cryopreservation of Human Bone Marro w; Applications in Autologous Bone
Marrow Transp/anration.

During 1983 an assay of bone marrow stromal progenitor cells in methyl
cellulose was developed by Dr. Maura Reynolds (Technicon Fellow). The
stromal progenitor cells are present in the mononuclear fraction of human
bone marrow. Bone marrow was aspirated from normal individuals as
previously described and mononuclear cells were separated on a ficol
hypaque density gradient. Cells were plated at a concentration of
2 x ws;m1 in 0.6 % methyl cellulose, 30 % autologous serum and 10 %
BSA. Sheep erythropoietin and human CSA derived from placenta
conditioned medium were used to stimulate the growth of erythroid and
myeloid progenitors respectively.
Marrow stromal colonies consisted of 50 or more fibroblastoid cells
which were counted 14 days following incubation in 5% C0 2 in air at
37°C. Cells were frozen in liquid nitrogen to 190°C using DMSO as a
cryo-protective agent. Cells were subsequently thawed out as previously
described and the number of surviving stromal progenitor cells was
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assayed. Proliferative capacity of CFU Stroma was well preserved: 75%
of control (fresh mononuclear cells).
The monoclonal antibody Y29/55 identifies early differentiation antigens
on B lymphocytes. This antibody may be used in vitro to remove malignant
B cells from bone marrow samples of patients undergoing autologous
bone marrow transplantation. It is essential therefore to determine whether
incubation of the antibody Y29/ 55 with normal marrow progenitors will
damage the proliferative capacity of erythroid, myeloid or stromal
progenitor cells.
50ul of Y29/ 55 was incubated with 2 - 5 x 105 mononuclear bone
marrow cells and incubated for 30 minutes at 4°C. Lyophilized rabbit
complement was added to a final dilution of I :6 and incubated for 40
minutes at 37°C. The cells were washed twice and cultured in methyl
cellulose. The final antibody titre was I - 80. There is no significant toxic
effect on the intermediate erythroid progenitor (CFU-E) and the myeloid
progenitor CFU-GM(C). The more primitive erythroid progenitors
(BFU-E) appears to show, at least in two bone marrows, significant
depression following incubation with the antibodies. There appears to
be no significant diminution in C FU stroma following incubation with
Y29/ 55.
MENTAL HEALTH AND NEUROLOGY

R. J. Daly, MA., MD., FRCP., FRCPsycb. and B. McLeavey, AMI.,

BSc., MA.
Department of Psychiatry, Cork Regional Hospital, Cork.

Self-Management as a Treatrnent Programme for Self-Poisoning Patients.
Two hypotheses were under test in the present study.
1. Self-poisoning patients are deficient in interpersonal problem solving
ski lls.
2. A specially designed treatment programme of Interpersonal Problemsolving training is more effective than the standard supportive therapy
normally offered to self-poisoning patients.
Phase I of the study confirmed Hypothesis l. The self-poisoning patients
showed deficits on measures assessing interpersonal problem solving
when compared with non-patient controls; they performed at, or on
some measures below, the level of psychiatric patients. Details of this
phase of the study were outlined in the Grant Holders' Report for the
year ended December, 1982. This work has been submitted for publication.
Phase If of the study, a comparative treatment investigation, has been
completed. Self-poisoning patients who fulfilled the criteria for inclusion
in the study were randomly assigned to either the experimental or control
treatment groups. Twenty patients (10 per group) completed the treatment
with full pre and post treatment assessment. The experimental treatment
programme was designed as a comprehensive training in inter-personal
problem solving areas, on an individual basis and was adapted mainly
from the therapy programme developed by Platt et a! (1975) and the work
of D 'ZuriUa and Goldfried, (1982).
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The results of pre-post treatment differences in scores for the two
groups are summarised in Table I. On all measures on Inter-personal
Problem Solving used, the experimental group showed significantly greater
gains when re-assessed 2-4 weeks after treatment ended.
A measure of self-concept showed that the experimented treatment
group made significantly greater gains when compared with the control
group, i.e. the discrepancy between perceived self and ideal self had
reduced significantly, more in the experimental group on post treatment
assessment.
There was no significant difference between the groups on a measure of
Hopelessness. This suggests that the standard supportive therapy is equally
effective in reducing feelings of hopelessness.
The reduction in the number of immediate problems experienced from
pre to post treatment was not significantly different suggesting that the
treatments were equally effective in resolving immediate problems.
However, the experimental group showed significantly greater confidence
in their ability to solve residual problems.
Phase I of the study indicated that a deficit in interpersonal problem
solving is a significant factor in self-poisoning behaviour. Results of
Phase 11 of the study indicate that while the standard supportive therapy
is effective in resolving presenting problems and reducing hopelessness,
the specially structured programme of training in interpersonal problem
solving is significantly more effective in the management of self-poisoning
patients. The patients in the experimental treatment group showed
significantly more improvement in problem solving skills, enhanced selfconcept and increased confidence in their ability to solve ongoing
problems.
TABLE I
Pre-post Treatment Differences for Experimental and Control Groups
Variable
Rating Scales
MEPS
Alternative
Consequences
Hopelessness
Self-Concept
Problems

Group
Experimental
Controls
Experimental
Controls
Experimental
Controls
Experimental
Controls
Experimental
Controls
Experimental
Controls
Experimental
Controls

Mean

SD

T*

p

21.80
8.10
4.60
0.50
2.90
0.50
5.00
0.00
5.90
3.20
19.50
4.10
2.50
1.10

12.71
8.70
2.36
1.60
0.94
1.60
1.62
0.66
5.51
5.01
13.52
7.12
1.65
2.58

2.8 1

< .05

4.56

< .01

3.15

<.0 1

9.09

<.01

l.l5

NS

3.19

<.01

1.44

NS

*Two-tailed test
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Professor T. J. Fahy, MD., FRCPsycb., FRCPI., DPM., in collaboration
with R. H. Latey, MB., MRCPsych., DCH.
Department of Psychiatry, U niversity College, Galway.

E. C. T. Utilisation Survey (Republic of Ireland).
T he objectives of this study were to replicate a recent British Study
(Pippard and Ell am, 198 1) and in the process to survey professional
opinion about E.C.T. in the Republic of Ireland, to a udit professional
procedures and to determine rates of prescribing of E.C.T. in this country.
Survey methods were closely similar to those used in the British Survey.
Opinio ns of practising psychiatrists were surveyed by questionnaire, field
visits were made by the research team to E.C.T. centres and la rge samples
of patients were prospectively documented over a period of three months.
Statistics on frequency of prescription of E.C.T. in one year were collected.
Finally, the survey fi ndings were fed back in an a ttempt to detect evidence
of change of practice as an effect of the research.
FINDINGS :
Opinion Survey:
Based o n an 85% response rate of pracusmg psychiatrists in the
Republic, it was found that the vast majority held opinio ns generally
favourable towards the use of E.C.T. for certain patients. There was
remarkable agreement about the treatment between the British and the
Irish psychiatrists. Notable differences incl uded a tendency to treat more
frequently in Ireland compared with Britain (3 times weekly compared
with twice weekly, P < O.OO I). Unilateral electrodes were seldom used here.
There was a less rigorous approach to info rmed consent proced ures and
discussing risks with patients and relatives in the Irish Survey compared
to the British.

E. C. T. Procedures:
Of the 44 clinics o r centres where E.C.T. is given, 42 were visited by the
research team and the treatment procedure was witnessed in 62 % of these.
Standards of E.C.T. clinic pre mises varied widely from excellent suites
with separate facilities for waiting and recovery, to spartan dormitories
with inadequate screening and little privacy for patients. M odern E.C.T.
mac hines were in use in 78 % of clinics but in the remainder the equipment
was not up to date. Servicing of equipment and records of servicing were
inadequate in the majority of clinics. There was no evidence of consultant
"abdication of responsibility" (Pippard a nd Ellarn, 1981), although the
training ofjunior psychiatrists in E.C.T. procedures was seldom completely
satisfactory. Anaesthetic procedures were on the whole of very high
sta ndard and there wa s no shortage of nursi ng staff. In a third of insta nces
encountered by the research tea m there was ins ufficient awareness of the
importance of privacy and communica tion directed towards anxiety
reduction in patients.
Impact of Survey:
T he s urvey teams' findings were fed back to the Clinical Directo rs of
the hospitals visi ted, who were asked to fill in a visual analogue scale
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indicating the impact of the visits. Twenty-seven Directors (64 %) responded of whom 17 indicated that there had been some improvement in
E.C.T. procedures as a result of the survey findings: I 0 Directors reported
no change. Fifteen did not reply.

Prospectil•e Study:
The three month survey findings are based on uncontrolled data
returned by Cljnical Directors of 6 hospitals and by 43 individual
psychiatrists in adult work who documented all their patients given
E.C.T. over a three month period. The repre entativeness of the Irish
psychiatrists is uncertain but the very close tit with the findings in the
corresponding British study encourages the conclusion that the data have
some rea l meaning. E.C.T. was mainly given in both surveys for severe
depression where other treatments had failed and sometimes for schizophrerua or other conditions. Psychiatrists reported outcome 14 days after
the completion of treatment to be very good or moderately good in 89 %
of patients. By the patients' own self-assessments most (82 %) were highly
or moderately satisfied with the treatment. After 28 days, 74 % of the
patients maintained their initial recovery, 8 % had relapsed and 9 % who
had responded poorly, remained ill.
Frequency of Prescription of E.C.T.:
Preliminary estimates indicate that E.C .T. wa prescribed in the year
of the survey at a rate of 5.3 treatments per thousand total population.
This rate is somewhat higher than the corresponding British rate of
3.53 per thousand but was c lose to the rate of the Yorkshire Region of
the Uruted Kingdom which is an area with the highest British E.C.T.
prescribing rate and one which bears demographic simila rities to this
country. A very wide inter-hospital varia tion in E.C.T. prescribing was
observed. The reasons for this are not immediately clear but early impressions are that admission patterns, patient turnover and professional
altitudes to E.C.T. may partly explain the wide variation. This part of
the study is still in progress.

David Healy, MB.
Department of Psychiatry, Regional Hospital and Department of
Pharmacology, University College, Ga lway.

Director: Professor Brian Leonard.
A Dynamic Approach to Biochemical Markers for Depression.
Many investigators have found abnor mal 5-HT transport into platelets
from depressed persons and this abnormal transport appears specific to
depressive illness. H owever, there is still uncertainty about the effects of
antidepressants on the 5-HT transport system although many of the drugs
used to treat the illness appear to have both in vivo and in vitro effects
o n 5-HT reuptake. No clinical study has yet satisfactorily controlled for
circadian variations in the rate of re uptake although there is much evidence
to implicate a disorder of circadjao regulation in depression. Ou r study
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aimed at controlling for c ircadian variation and thereby further exploring
the malfunctioning of the transport system and a lso the in nuence of
circadian regulation in depression.
To date we have looked at the rate o f reuptake in 15 controls and
found a marked drop in the maximum rate of uptake from 6.30 a.m. to
noon. This finding is consistent with a ci rcadian regulation of the transport
system. We have also measured the rate of reuptake of 22 depressed
persons prior to treatment and found marked differences to that of
con trols in that there appears to be no ci rcadian variation and the rate
of uptake is the same at 6.30, 9.00 and at noon. All of the persons entering
the study have had severe depression of the endogenous type and these
results suggest therefore that at least this type of depression is associated
with a disturbance of circadian regula tion. Treatment whether by electroconvulsive therapy or with dothiepin, a 5-HT reuptake inhibitor, has no
acute effect. Following chronic treatment those showing a clinical response
exhibi t a variation in their u ptake rates similar to that of controls and
consistent with a restitution of circadian rhythmicity, whereas those
unresponsive to treatment do not appear to change.

Uptake rate in picomoles per 108 platelets:
Controls N = 15 Depressed N = 21 Responders N = I 5
6.30 a.m.
245 ± 34
160 ± 23
302 ± 33
9.00 a.m.
225 ± 26
256 ± 30
157 ± 20
12.00
157 ± I 6
182 ± 24
168 ± 16

P rofessor B. E. Leonard, in collaboration with Dr. S ozanne Jancsar.
Department of Pharmacology, University College, Galway.

The Behavioural Effects of Specific Stereotaxic Lesions within the Limbic
System: Evaluation of the Bulbectomized Rat Model of Depression.
When bilateral lesions to the main olfactory bulbs are prod uced by
vacuum suction, efferent and afferent fibres passing to areas such as the
accessory bulbs and olfactory tu bercles are also destroyed. One of the
behavioural changes resulting from such a lesion is hyperactivity in a
novel stressful environment. The involvement of the accessory bulbs or
the o lfactory tubercles as well as the median raphe nuclei was consequently
examined following direct lesions of these areas by the selective neurotoxin 5,6-DHT (5,6-dihydroxytryptomine). Destruction of the noradrenergic terminals was prevented by pre-treating the animals with the
no radrenaline u ptake inhibitor desipramine.
Tn this study male Sprague Dawley rats were used. Surgery was performed under a 2,2-tribromoethnol anaesthesia. For histological examination of the precision of the lesions, rats were rando mly taken from each
experimental group 7 days following surgery, killed under anaesthesia
and brains prefused through the aorta with warm saline followed by 4 %
formaldehyde solution. Frozen sections (20 urn) were cu t and stained
with haematoxylin - eo sin.
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The co-ordinates (atlas of Pellegrino and Cushman, 1979 Plenum Press)
found to produce the lesions were: accessory bulb: R- C(+) 11.50, D-V:
( +) 4.90, L: (±) 1.70; tuberculum olfactori um: R- C ( +) 9.40, D-V: 2.50,
L (±) 2.00. The horizonta l zero plane is tangent to the upper incisor bar
and 5.00 mm above the inter aural line (TAL).
The results of the present study showed that both lesions projuced
hyperactivity in the "open field" apparatus which was qualitatively similar
to that found fo llowing bilateral ablation of the o lfactory bulbs. Lesions
of the median raphe nuclei is also reported to result in behavio ura l
abnormalities compatible to olfactory bulbectomy. The co-ordi nates
which gave a precise lesion were R-C;(+) 3.50, D- V:(-) 2.72, L: (±)
0.95 mm. The above co-ordinates are the result of a 20° degree angle
modificatio n from the horizontal plain of the I AL. This modification to
previously reported co-ordinates, was necessary as a midline incision of
the skuU results in severe bleeding from the sinus sagittaus superio r
leading to the death of the animals. Following the 5,6-DHT lesion of the
raphe however no hyperactivity in a novel stressful enviro nment was
found. While this study has not established which of the olfactory o r
mesolimbic areas may be involved in the hyperactivity following bilatera l
bulbectomy, it has been shown that the ra phe a rea, containing seroto nergic
cell bodies which project to limbic regions, is no t involved. Future work
will now be devoted to further evaluating the ro le of the different
mesolimbic regions which subserve hyperactivity following bulbectomy.

J. M. O'Donnell, MSc., PhD.
Department of Pharmacology, U niversity College, G alway.
Endocrine Influences on Neurotransmitter Receptor Characteristics in Limbic
System of Rat Brain.
The effects of treatment with adrenergic drugs on the adrenergic
recepto rs of rat bra in and heart were assessed by in vitro measurements
of binding of radio-ligands to suitable membrane preparations. Chronic
administration of propranolol (10 mg/ kg/day) for 21 days produced
significant increase in the density of sites binding DHA in rat cardiac
ventricle; the affinity for DHA did not change nor did the binding of
radio-labelled propranolol. The effect of propranolol on the cardiac
ventricles was similar to that in cerebral cortex as far as DHA-bi nding
was concerned, but unlike cerebral cortex cardiac muscle binding of
propranolol itself was not altered by chronic administra tion of the drug.
Radio-labelled proprano lol was fou nd to bind with less affinity than DHA
but the density of sites fo r propranolol was similar to that for DHA in
cardiac membranes. Tt is likely that the two ligands bind to different
recognition sites in this tissue.
Isoprenaline admin istered at dosage 10 mgjkg dai ly for 10 days caused
a significant reduction of density of DHA sites, with no change in affini ty,
a nd witho ut altering the binding cha racte ristics of propranolol. These
results may a lso be contrasted with those found with brain adrenergic
receptors following administration of the centrally-acting salbutamol,
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when D H A affinity was also reduced and density of sites for proprano~ol
decreased in parallel with DHA receptors. The selective alpha-2 agorust
clonidine, which significantly increases cerebral receptors for both DHA
and propranolol, showed no effects of chronic administration (0.15 mg/
day), for 21 days, on the binding characteristics of cardiac ventricl.e.
These results indicate significant differences between brain and heart m
respect of endogenous mechanisms of regulation of adrenergic receptors.
Orla P hillips, BSc., P hD., in collaboration with D. C. Willia ms
Biochemistry Department, Trinity College, Dublin.

Characterisation of High-affinity Tricyclic Anti-depressant Binding Sites
in Brain and Platelets and their Role in Depression.
(1) Studies using nitro-imipramine compounds
Both 2- and 3-nitroimipramines have been shown to be reversible
inhibitors of [3 H]-lmlpramine binding to human platelet membranes,
displaying simple inhibition mechanisms consistent with Ki values of
1.0 and 0.4 nM for 2- and 3-nitroimipramines respectively demonstrating
'tight' binding.
rHJ-2-nitroimipramine binding to human platelet membranes displayed
complex kinetics. At 20°C and 4°C binding appeared hyperbolic and
reversible, but at 4° dissociation of [3H]-2-nitroimipramine was very slow
(tt '"'"' 15 h). It has been demonstrated that at 4°C membranes bind twice
as much [3 H)-2-nitroimipramine than at 20°C or as [3H]-imipramine at
4°C, demonstrating a time-dependent conformational change in [3 H]Iigand-binding site complex. This ' pseudo-irreversible' binding can be
utilised for labelling binding sites for their purification and characterisation.
(2) 'In situ' molecular mass determination of imipramine binding sites
Irradiation inactivation (high energy electron bombardment or targetsize analysis) of human platelet membranes has provided an initial
estimate of the molecular size of the imipramine binding site as 80,000 ±
20,000. This result is in good agreement with that found by another group
(Mellerup, oral communication).
(3) Studies on allosteric interaction of imipramine and 5-hydroxytryptamine
(5-HT)
5-H T has been found to inhibit (3H]-Imipramine binding to human
platelet membranes in a complex manner. 5-HT linearly increases K 0 for
[ 3 H]-Imipramine binding with K i equal to 0.8 flM consistent with 5-HT
being a competitive inhibitor, whereas 5-HT increases Bmax for [3 H]Imipramine binding to a value twice that in the absence of 5-HT, a result
consistent with 5-HT being an allosteric inhibitor, showing that tricyclic
antidepressants have a discrete binding site from the 5-HT reuptake site.

(4) Studies on binding of [3H]-Jmipramine to human platelet membranes
with compensation for saturable binding to filters
Apparent specific binding of [3 H]-I mipramine to human platelet
membranes at high concentrations of imipramine showed deviation from
55

that expected of a single binding site, a result consistent with a low
affinity binding site. Subsequent analysis demonstrated that the deviation
was due to a displaceable, saturable binding component to the glass fibre
filters used in the assays. I mipramine, Chloripramine, Desipramine and
Fluoxetine were found to inhibit binding to filters, whereas 5-hydroxytryptamine and ethanol were ineffective in this respect. Experimental
conditions have been developed which eliminated filter binding allowing
assay of high and low affinity binding to membranes. Failure to correct
for this saturable filter binding may lead to overestimation of binding
parameters, Bmax and K 0 for high affinity binding to membranes. Low
affinity binding (K 0 < 2 flM) of imipramine to human platelet membranes
was demonstrated but due to the high density of sites and low affinity its
physiological and pharmacological relevance was discounted. These
findings suggest that published studies by other authors on low affinity
[ 3 H]-Imipramine binding sites in mouse cerebral cortex and on astroglial
cells may be artefactual due to this fi lter binding phenomenon.
Ciaran Regan, BSc., PhD., in collaboration with Niamh Moran, BSc.
Department of Pharmacology, University College, Dublin.

Human-Rat Somatic Cell Hybrids as Models for Differentiated Neuronal
Function.
The object is to establish techniques for the isolation of human somatic
cell hybrids formed with differentiated human neurons and mouse
neuroblastoma cells. It is hoped these hybrids will express human neuronal
gene product and thus provide an in vitro model to study central drug
action at a cellular level.
T he initial st udies have used a rat model to perfect the techniques
required for the formation of human somatic cell hybrids. Cerebella of
8 day postnatal rats have been used which provide a rich source of actively
dividing granule cell ioterneurones. 2.4 ± 0.3 x 107 cells/cerebellum
(mean ± S. E. M., n = 14) can be obtained by trypsinising (0.025 %)
chopped tissue and dispersing the cell perikarya by trituration. The
isolated cells are greater than 70 % viable as judged by trypan blue exclusion. This viability is further demonstrated by our ability to culture
these cells on polylysine coated flasks in a high potassium (25 mM) growth
medium. The addition of a mitotic inhibitor (cytosine arabinoside)
prevents non-neuronal proliferation thus yielding a neuron enriched
culture. This cell isolation procedure does not appear to cause irreversible
damage to cell surface receptors as we have been able to demonstrate the
presence of ~-adrenoceptors on the cultured cells using 1251-cyanopindolol
as a receptor ligand.
The somatic cell hybrids will be formed using the thioguanine resistant
mouse neuroblastoma cell line Nl8TG2. This cell line is deficient in the
enzyme hypoxanthine-guanine phosphoribosyl transferase (EC2.4.2.8) and
hybrids may therefore be selected in ~o aminopterin containing gr?~th
medium. This cell line has been obtatned and Its growth charactenstiCS
sensitivity to aminopterin and resistance to thioguanine established.
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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.

Multiple Dopamine Receptors and their Interactions ll'ith Long-term
Neuroleptic Treatment in Aged Animals: Relationship to Clinical Tardive
Dyskinesia.
The object of this study has been to further investigate an animal model
of abnormal involuntary movements, principally of the orofacial region,
which deve~op in some schizophrenic patients who have received long-term
treatment with neuroleptic drugs. This syndrome, "tardive" dyskinesia,
may be especially common in aged populations. Some elderly individuals
may show it as a disorder of senescence independent of neuroleptic
treatment.
Brain dopamine (DA) neurons are important modulators of motor
function and DA receptor hyperfunction has been implicated in dyskinesia;
the principal action of neuroleptic drugs is to block DA receptors. We
have therefore compared orofacial dyskinesia and dopaminergic function
in aged and young animals.
There was an excess of spontaneous orofacial dyskinesia in aged vfs
young rats (Table). We have identified agonist drugs acting selectively
o n the 0 1 and 0 2 sub-classes of the DA receptor, using radi oligand
binding. Such drugs produce characteristic behavioural responses.
Examination of these in young and aged animals indicated hypo- rather
than hyper-functioning of DA systems in senescence. Subsequently,
radioligand binding was used to investigate any changes with ageing in
0 1 and 0 2 receptor characteristics in the brain. There was a reduced
density of 0 2 but not 0 1 receptors with ageing, while their affinity was
unaltered (Table).

Parameter

Yo ung
(4 mths)

Aged
(22 mths)

Orofacial dyskinesia Prevalence
3 H-piflutixol binding Density (Bmax, pmol/gm)
(0 1 receptors)
Affinity (Kd, nM)
3 H-spiperone binding Density (Bmax, pmol/gm)
(0 2 receptors)
Affinity (Kd, nM)

0/ 16
53.4± 11.7
0.66±0.18
17.6± 1.9
0.09±0.01

11 / 15*
51.1 ±5.4
0.67±0.05
13.0±0.7*
0.11 ±0.02

Mean ± S.E.M., n = 5-6. *, P < 0.05 v/ s young animals.
These results further support our earlier propositions that 'tardive'
dyskinesia in elderly patients may be contaminated by factors of senescence
unrelated to neuroleptic treatment, and that the role of dopaminergic
receptor hyperfunction in mediating these effects may have been overemphasised.
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D. C. Williams, BSc., PhD., in collaboration with G. O'Beirne, BA. and
C. O'Neill, BSc.
Biochemistry Department, Trinity College, Dublin.

Characterisation of Benzodiazepine- and G A BA-Receptors in. Brain and
Platelets.
1. Platelet Benzodiazepine (BZ) Receptors
Platelets have been chosen as a convenient model cell system for
developing techniques for studying BZ receptors (RoS-4864 sensitive
type) on intact cells.
Species studies have shown that rat, mouse and guinea pig platelets
possess the RoS-4864 sensitive BZ-receptor site whereas pig, rabbit,
sheep, ox and human platelets have no such binding site. T his finding
suggests that a species difference may also exist in other tissues and
1elevant studies are in progress. This finding also suggests thatthe proposed
role of R o5-4864 sensitive BZ receptors in renal hypertension may have
to be re-evaluated.
2. Affinity Labelling of the GA BA Receptor using Phenoxybenzamine
Phenoxybenzamine (PBA) is a powerful alkylating agent which shows
selectivity towards adrenergic receptors. Studies have shown that PBA
is also an irreversible inhibitor of the ox cerebral cortical GABA receptor.
Selectivity towards reaction with this receptor has been achieved by prior
reaction of PBA with other receptor sites with full protection of GABA
receptor using GABA as protectant. Subsequent reaction of PBA with
the GABA receptor has then been achieved by removal of protecting agent.
Benzodiazepines did not protect the GABA receptor from inactivation
with PBA demonstrating the selectivity of the protection. Studies are in
progress using [3 H]PBA to selectively radiolabel the GABA receptor for
subsequent isolation, quantitation and molecular characterisation.

3. Identification. of Endogenous Inhibitors of GABA Receptors as GABA
[3 H]Muscimol binding was used to measure the post-synaptic GA BA
receptor in bovine and rat cerebral cortices using a micro-method
developed in this laboratory. Results demonstrated the presence of two
binding sites, one of high and one of low affinity essentially as described
by Bea umont et al. (1978). The high affinity binding site had a K 0 of
2.7 nM and Bmax 2.5 - 3.0 pmoles 3 H-muscimol bound/ mg of membrane
protein. Membranes that were preincubated with 0.05 % (wfv) Triton
X-100 at 37°C 30' and then copiously washed possessed only the high
affinity binding site. The improvement of binding brought about by this
treatment may result from the removal of endogenous substances in brain
homogenates. Claims to detect such an activity have been varied and
controversial with GABA and peptides being the main candidates. The
largest of these peptides bas been identified as a protein of molecular
weight 16,500 and has been named GABA modulin. This peptide has
been prepared to homogeneity (Guidotti et al., 1982) by ammonium
sulphate precipitation, gel chromatography and reverse phase HPLC.
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The preparative procedure for GABA moduli n was performed for rat
brain but no appre:iable inhibition of 3 H-muscimol binding was detected
using fractions from any of the early preparative stages.
A crude inhibitory high speed supernatant fraction was prepared from
rat brain as described by Toffa no et al. ( 1978). T his crude inhibitory
fraction when incubated with GABA transaminase with a-ketoglutarate
for 8 h at 22°C, boiled to inactivate GABA transaminase, showed no
inhibitory activity towards muscimol binding whereas in a control
experiment no inhibitory activity was lost.
A sample of the crude inhibitory fraction when treated for 3 hat 22°C
with trypsin (40 mgfml), boiled for 15' to inactivate trypsin showed no
loss of inhibitory activity towards 3 H-muscimol binding suggesting that
the inhibitor was not proteinaceous.
Aliquots of the supernatant obtained from the triton washing procedure
when added back to the triton-washed ox brain membrane fraction showed
inh ibition of 3 H-muscimol binding. Aliquots of this supernatant were
fractionated o n Sephadex G-25 into high and low molecular weight
fractions. Inhibitory activity was only demonstrated with the low molecular
weight fraction.
These results suggest that tightly-bound or trapped GA BA was the
majo r endogeno us inhibito r of muscimol binding in ra t and ox brain.
GABA modulin (or other large peptides) which may be present in any
of the membrane wash supernatants do not appear to be responsible for
endogenous inhibition of 3H-muscimol binding to the GABA receptor.
One would therefore be sceptical about the role of endogenous peptides
such as GABA modulin in the regulation of the inhibitory G A BA synapse.
METABOLISM AND ENDOCRl NOLOGY

J. F. Andrews, BSc., MA., PhD.
Department of Physiology, Trinity College, Dublin.

Thermal and Hormonal Responses of the Obese Rat.
This study has the aim of investigating the regulation of energy flux
and efficiency of energy utilisation, with a view to understanding the
causes of obesity. Animal models have been used, chiefly the rat fed
"cafeteria diets" or cold exposed, to cause an enhancement of energy flu x.
The study was initiated as a result of the stimulating proposal of
R othwell & Stock: that energy efficiency could be down-regulated by
so-called diet-induced thermogenesis occurring in brown adipose tissue
and further, that failure or inadequacy of this regulation may be an
explanation of human obesity. T wo schools of thought have developed
for and against acceptance of this hypothesis, leading to an increasingly
bitter and polemical debate: see "Current Controversies" in Clinical
Science, J anuary 1983 and reviews by James (the Lancet If, 386) and
Garrow (British Medical Journal 286, 1648). My own position is o ne of
support of the hypothesis and further that the contradictory find ings of
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the opposing groups are not incompatible. This J have supported by
experimental evidence to show that diet-induced thermogene is is readily
demonstrable in the rat, bu t that its occurrence depends upon a combination of favourable genetic and environmental (in the broadest sense)
circumstances. Thus for D. I .T. to occur a high dietary sucrose content
is necessary ; there appears to be a circannual variation in the phenomenon
it being highest in late spring and lowest or disappearing in late a utumn;
and the effect is depressed by psychological disturbance (McKee, Donne
& Andrews, Proc. Nutr. Soc. 42, 161 A, 1983).
Work now concen trates on attempting to elucidate the mechanism of
this control. In a collaborative study (with P. Trayhurn, M RC,
Cambridge) an up-regulation o f energy efficiency in BAT was looked for
during the course of pregnancy, in the ob/ ob mouse. Studies on BAT
GDP-binding and cytochrome oxidase capacity together with whole
body-energy balance failed to demonstrate such a n occurrence. However,
up-regulation was demonstrated to a small degree in the 24-hour starved
rat (a 24 % suppression of MR, sec Student G ra nt Report by D. Orr).
Studies in progress include (i) a n investigation of the thyroid status of
cold exposed and cafeteria-fed rats, (ii) an Electron microscope study (in
collaboration with D r. E. R. Arbuthnott) of BAT and thyroid gland
changes consequent upon cold exposure and cafeteria feeding in the
mouse, (iii) studies on the acute suppression of metabolism which occurs
on entry into hibernation, in the hamster.
In conclusion, my studies support the theory that energy efficiency is a
regulated variable and give some modest optimism that at least some
aspects of this phenomenon may come to be understood.

F. J . Bloomfield, PhD., Marie Eagleton, BA. (Mod), and M arjorie M .
Young, MD., M RCP .
T rinity College M edical School, D ublin.

Neutrophil Function in Psoriasis.
Objectives:
To demonstrate enhanced neutrophil activity in psoriasis.
M ethods and Results:
Patients with chronic active plaque psoriasis were selected by Dr.
Young. T hey were of mild to moderate severity and were either untreated
or on mild topical therapy. Controls were volunteers with no personal o r
fami ly history of inflammatory skin disease. T he production of reactive
oxidants in response to phagocytic stimulation demonstrated enhanced
activity of psoriatic ncutrophils compared to norma l controls. l n add ition,
phagocytic response of no rmal neutrophils was increased when stimulated
with zymosan which was opsonized with psoriatic serum. Further studies
showed an increase of NAD(P) H oxidase in psoriatic neutrophils. This
enzyme is responsible for the production of superoxide radicals, and
adds further evidence for increased neutrophil activity in psoriasis.
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Further investigations were carried out on the process of degranulation
of normal and psoriatic neutrophils. Part of this work was presented at
the joint meeting of the Society for Investigative Dermatology and
European Society for Dermatological Research.
Studies were also carried out on the effect of normal and psoriatic
serum on their ability to influence degranulation from normal cells.
Preliminary results in this area have demonstrated enhanced release of
lysosomal enzymes induced by psoriatic serum. However, the nature of
the factor responsible for this phenomenon remains to be elucidated.
Workers in the United States have indicated that the factor may be a
component of complement, by activation of the alternate pathway.

Conclusion:
It is concluded from these studies that psoriatic neutrophils possess
enhanced activity in terms of inflammatory mediator production and
release. Our results correlate well with observations by other research
groups. lt is believed that the increased activity may in some way influence
epidermal cell proliferation, due to migration of psoriatic neutrophils
into the epidermis. Our results would proffer therapeutic strategies which
relate directly to suppression of neutrophil activity in cases of severe
psoriasis.

Owen I . Corrigan, BSc. (Pbarru.), MA., PhD., MPSI., in collaboration
with S. C. M ulligan, BSc. (Pbarm.), MPSI. and P atricia KenneUy, BSc.
(Pbarm.), MPSI.
Department of Pharmaceutics, School of Pharmacy, Trinity College,
Dublin.

The Role of the Secondary (i.e. non-cholesterol) Componems of Gallstones
in Limiting their Dissolution.
Previously we examined the corn position ofl rish gallstones and reported
that they contained a relatively high proportion of secondary i.e. non
cholesterol components. We also showed that even low concentrations of
these components can greatly retard the dissolution of predominantly
cholesterol stones in monooctanoin, the current solvent of choice for duct
stone dissolution via T-tube infusion. T hus there is a need to develop
alternative solvent systems for stone dissolution. We have therefore
examined the solvent properties of a number of solvents for the major
components of gallstones. The gallstone components screened were
cholesterol, palmitic acid, calcium palmitate, calcium carbonate and
calcium bilirubinate. T he solvents used were monooctanoin, as a standard,
Rowachol a terpene mixture, dimethylsulfoxide and n-methylpyrrolidone
(NM P), both water miscible solvents. The synthetic solubility method
which allowed determination of the temperature dependence of solubility
was employed. Dissolution experiments with human gallstones were also
undertaken.
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and calcium bilirubinate were order of magnitude lower than that of
cholesterol in all solvents examined. Tn view of the greater solubility of
major gallstone components in NM P, the ability of this solvent to dissolve/
d isintegrate human gallstones in vitro was compared with that of monooctanoin. Both the dissolution of cho lestero l, from matched stones of
four patients, and the decrease in stone weight with time were greater
when NMP was used as solvent.
Since N MP, in contrast to mo nooctanoin, is water miscible, it may
prove to be a useful eo-solven t in the design of solvent systems capable
of dissolving the mo re calcified bile duct concretions.
J ohn DonJon, BSc., PhD., in colla boration with Katrina H oward, BSc.
and M icbael Carty, BSc.
Department of Biochemistry, University College, Galway.

Investigation of tlte Hormonal Regulation of tlte Multiple Forms of
Phenylalanine Hydroxylase.
Previously it had been shown that the multi ple forms of rat liver
phenyla la nine hydroxylase are correlated with the deg ree of phosphorylation of this enzyme. lt has also been shown that the activity of these
fo rms, as assayed in vitro in the presence of letra hydrobiopterin, can be
differentially stimulated by covalent modification through phospho rylation. In addition, we have recently shown that the multiple forms and
the tetrahydrobiopterin-dependent activi ty of the rat enzyme can be
modulated in vivo by : (i) intravenous administration of low levels of
glucagon; (ii) drug-induction of diabetes a nd (iii) feeding a high-protein
diet. In short, this enzyme is responsive to both short and long-term
changes in the hormonal status of the a nimals. F urthermore, a nima ls
su bjected to the diabetic state for five to seven days have an increased
level of hydroxylase activity that is not responsive to concurrent treatment
with insulin. This is suggestive of additional controlling factor(s).
In immunotitration studies conducted over the past year, it has been
demonstrated that the increased enzyme activi ty in diabetic rats is associated with a n increase in the amount of immunologically reactive protein.
Thjs alteration in the amount of enzyme present is apparent from three
days post induction of diabetes. We have yet to determine the phosphorylation state of the enzyme under these conditions.
Tn a n attempt to evaluate the metabolic significance of the observed
modulations of phenyla lanine hydroxylase activity, we have determined
the blood a nd liver concentrations of phenylalanine a nd tyrosine from
diabetic rats and a nima ls fed o n a high-protein diet. The interpreta tion of
these data has been complicated by a number of factors. For instance a
major complicatio n is presented by the fact that tyrosine aminotransferase
activity is also significantly stimulated in diabetic rats. Tn order to
surmount these complicatio ns it is now proposed to establish methods
for monitoring the phenylala nine hydroxylase activity in vivo.
The solubilizing power of NMP for cholesterol a nd palmitic acid was
greater than that of mo nooctanoin. T he solubility of calcium carbona te
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James P. Gosling, PhD., in collabora tion with E. M icbael M cNamara, BSc.
University College G alway and U niversity of Liege, Belgium.

A Comparative Study of Gonadotrophins ll'ith respect to their Biological
and Kinetic Activities.
The project is concerned with increasing the understanding of the
factors which determine the biological activities of protein hormones. In
the past year advances have been made with respect to making high quality
purified hormone preparations and antisera.
Pregnant Mare Serum Gonadotrophin (PMSG) was purified by a
modificatio n of the method of M oore et at (pp. 89- 126, Chorionic
G o nadotrophin, Ed. S. J. Segal, Plenum Press, 1980). The preparation
has a specific activity of about 10,000 I.U.fmg when assayed by RTA or
radioreceptorassay (porcine testis homogenate was used as the source o f
receptors), using porcine 1251- FSH as label. The finaJ preparation gave a
single peak on gel filtration a nd on SDS electro phoresis, and had a mino
acid and carbohydrate compositions characteristic of PMSG.
The alpha and beta subunits were prepared from the purified PMSG
and characterised. The M-terminal amino acids were phenyla lanine and
serine fo r the alpha and beta subunits respectively. Neither subunit had
potency in the radioreceptor assay.
Five rabbits were immunized against intact PMSG and five against
beta subunit and high titre sera obtained, but the cross reactivities of all
of them against equine L H and FSH were high (60- 100 %). Ten more
have been immunized (3 x 50 micrograms subcutaneously and intramuscularly) and all ten gave first bleeds with positive reactions in the
interfacial ring test, a nd two were positive in an Octerlony test. These
are to be tested for specificity. The rabbits have been boo~ted.
The TS H activity of the purified PM SG (which has L H and FSH
activity) was estimated using a thyroid membrane preparation and bovine
TSH tracer. For bovine TSH and human TSH the E0-50's were 1.8 ng
and 140 ng respectively; for PM SG no inhibition up to I ,000 ng was found.
The purified PMSG has been iodinated and the label shown to have
high specific binding (30-35 %). This will be used to study the kinetics
of binding to LH and FSH receptors.
Professor Michael G. H arrington, FICI., FmioJ., in collaboration with
Conor McLernon, BSc (QUB), Ibrahlm Fahelboum, BSc. (Tripoli), PhD.
(Birmingham) and Catberioc T ritschJcr, Dip Biotech.
D epartment of Biochemistry, University College, Dublin.

The Effect of Pyridoxa/-5-Pltosphate on Polyunsaturated Fatty Acid
Utilisation.
Previous reports from this laboratory have shown that dietary supple-

~eotation of guinea pigs with polyunsaturated fatty acids (PUFA)

rncreased the PUFA content of the tissues, enhanced the capacity of
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microsomal preparations from these tissues for synthesis of prostnglandins
(PG) and resulted in an increase in the level of circ ulating PFE 2 •
Pyridoxal-5-phosphate (P-5-P) was shown (in 1938) to 'exert a beneficial
effect on PUFA metabolism'. Byrne (1982) reported from tills laboratory
on a spectrophotometric procedure for assessing ADP-induced platelet
aggregation, a process known to involve metabolites of PUFA . This
procedure has been applied to the study of the effec ts of P-5-P supplementation on the aggregabi lity of platelets from control and PUFA-fed rabbits.
Rabbits were fed standard laboratory pellets or simi lar peUets impregnated with (12.5 %) sunflower oil (PUFA). Following determination of
ADP-induced aggregation, both groups of animals were given orally
0.2 mg. P-5-P/ day/ I 00 g body weight over a period of 6 weeks. Platelet-rich
plasma (PRP) was isolated. Optical density (850 nm) was recorded.
Saline or saline-contai ning ADP (2.5 x JQ - 6 M, final concentration)
was added, the suspension mixed and centrifuged 2 min (375 g) and the
optical density recorded and expressed as percent decrease on the initial
value. The difference in percent decrease between the saline control and
ADP-treated samples represented ADP-induced platelet aggregation.
The results (Table I) show that dietary supplementation with PUFA
had no effect on ADP-induced aggregation of rabbit platelets. However,
oral P-5-P significantly (at 5 % level) reduced the aggregation of platelets
in PRP from both control and PUFA-fed animals. Furthermore the effect
of P-5-P differed significantly (at 5 % level) between control and PUFA-fed
rabbits. The standard laboratory diet contained I % (w/ w) PUFA, adequate
for the normal growth a nd development of the animals; this may account
for the absence of a significant difference between the results in control
and PVFA-fed animals. The results obtained for P-5-P fed animals lend
support for a role of P-5-P in plntelet function related to metabolites
of PVFA.
TABLE I
The effect o n ADP-induced aggregation of rabbit platelets, of dietary
supplementation with PUFA and the influence of oral P-5-P thereon.
Optical density (850 nm) of PRP was determined before and after addition
of saline or ADP (2.5 x ro- 8 M, fi nal concentration). Aggregation was
expressed as percent decrease in optical density. ADP-induccd aggregation
was determined by difference between saline and A DP-treated samples.
(all determinations were carried out in d u plicate: n
number of a nimals).
Animal Group

n

ADP-Induced Aggregation

Control rabbits

14

39.5

Control rabbits fed P-5-P

12

Rabbits fed PUF A

13

Rabbits fed PUFA

+ P-5-P

12
64

±
39.4 ±
41.7 ±
20.5 ±

2.9
2.2
3.7
3.3

J. G. KeUy and Professor Kevin O ' Malley in collaboration wi th Ms. J.
Butler, BSc. and J. Docherty, PhD.
Department of Clinical Pharmacology, Royal College of Surgeons in
Ireland, Dublin.

Mechanism of Altered Sympathetic Nerl'ous System Responsiveness in
the Elderly.
Peripheral alpha-adrenoceptors have been subdivided into alpha 1- and
alpha 2-subtypes independent of receptor location, based on the relative
potencies of agonists and antagonists. Tn the rat vas deferens there are
post ynaptic alpha 1-adrenoceptors, and both alpha 2- and alpha 1adrenoceptors presynaptically. The p urpose of this investigation is to
compare the responsiveness of alpha-receptors in vasa deferentia in tissues
taken fro m yo ung (2- 3 m onths) and o ld (24 mo nths) male SpragueDawley rats.
Vasa deferentia were bisected into prostatic and epididymal portio ns
and isometric contractions were obtained to single pulse field stimulation
(supramaximal voltage, o.5ms) at intervals of 5 min . The effects of the
alpha 1-agonist amidephrins and the alpha 2-agonist xylazine were assessed
a gainst stimulation-evoked contractio ns in the ab e nce of any prior drug
in the prostatic po rtion, but in the presence of nifedipine (IOuM) in
epididymal portio ns.
ln prostatic portions, xylazine produced a concentration-dependent
inhibition of the isometric contraction to a si ngle stimulus, and was
significantly more potent in young than in old rats (P 0.01) with £C 50 values
of 7.05 ± 0.16 and 6.40 ± 0.32 in yo ung and old, respectively (mean and
95 % confieence limits, - I ogM). In prostatic portions, amidephrine produced a concentration-dependent potentiation of the isometric contraction
to a single stim ulus, but there was no significant difference in potency or
maximum potentiation between young and old rats.
In epididymal portions in the presence of nifedipine, amidephrine has
a two component concentration-response curve for the inhibition of the
isometric contraction to a sing le stimulus: at low concentratio ns an alpha 1mediated , and a t high concentratio ns an alpba 2-mediated, inhibition.
There was no signi ficant difference between young and old rats in the
steep alpha 1-mediated inhibitory respo nse curve to low concentrations of
amidephrine, but amidephrine was less potent in o ld rats in the alpha 2mediated component to higher concentrations. Tn epididymal po rtions in
the presence of nifcdipine, xylazine was significantly more potent in young
tha n in old rats at inhibiting the isometric con tractio n to a single stimulus.
Tn conclusion, there is a reduced sensitivity of presynaptic alpha 2adrenoceptors in old rats, without change in sensitivity of alpha 1adrenoceptors, whether pre- o r postsynaptic. Since presynaptic alpha 2adrenoceptors mediate a negative feedback whereby no radrenaline inhibits
its own further release, a red uced sensitivity of these receptors may result
in increased peripheral sympathetic neurotransmission.
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T. Joseph McKenna, MD., FRCPI., MRCP., FACP.
St. Vincent's Hospital, Dublin.

Examination of the Control of Aldosterone Secretion.
We have explored a possible role of catecholamines in the modulation
of aldosterone secretion and we have examined the mechanism whereby
heparin can suppress aldosterone secretion. The glomerulosa cell suspensions response to angiotensin and to dopamine demonstrated only
minor alterations in a ldosterone accumulation following treatment with
epioephrioe and norepinephrine. For both catecholamines only a small
inhibitory effect was seen and that on ly occurred at low concentrations,
J0- 10 M. The physiological relevance of these findings is unknown. The
previously demonstrated direct inhibitory effect of dopamine on angiotensin-stimulated aldosterone biosynthesis in glomerulosa cells was confirmed. Tn addition, in the present study, dopamine I0 - 4 M, inhibited
basal aldosterone production. This study supports the hypothesis that
dopamine may be a significant inhibitor of aldosterone biosynthesis
in vivo but fails to confirm previous reports that epinephrinc and
norepinephrine may stimulate aldosterone production.
Since ro utine heparin therapy inhibits aldosterone production in the
adrenal (J. Clin. Endocrinol Metab. 56: 108- 112, 1983), we examined its
mechanism of action using bovine adrenal glomerulosa cell suspensions.
Pure heparin had no significant effect o n aldosterone production whereas
a commercial solution of heparin containing the preservation chlorbutol,
2.8 x I o- 2 M, grossly inhibited aldosterone prod uction. Chlorbutol, in a
dose dependent manner, suppressed basal aldosterone production from
4,300 ± 985 pM/ I (mean± SE) to 878 ± 423 pM/ 1, p <0.00 1, and
suppressed angiotensin-ll-stimulated aldosterone production from 13,750
± 2,012 pM/ I to 1,637 ± 714 pM/ 1, p < 0.001. To elucidate the inhibitory
action of chlorbutol we utilised trilostanc, an inhibitor of pregnenolone
to progesterone conversion, and aminoglutethimide an inhibitor of cholesterol to pregnenolone conversion. Aldosterone production was completely
suppressed by each inhibitor. Pregnenolone fell from 30.60 ± 5.25 nmol/ 1
in trilostane-treated cells to 4.42 ± 0.88 nmol/ 1 in cells incubated with
both trilostane and chlorbutol. Aldosterone production from exogcnously
added corticosterone (2.5 x IQ- 7 M) fell from 1,985 ± 268 pM/ 1 in
aminoglutethimide-treated cells to 968 ± 164 pM/ 1 in cells incubated
with both aminoglutetbim ide and chlorbutol. Chlorbutol, 2.8 x JQ - 3 M
and aminoglutethimide, 7.6 X l0- 5 M inhibited a ldosterone production
to the same extent. T hus ch lorbutol is a potent inhibitor of aldosterone
production in vitro; the early phase of the aldosterone biosynthetic
pathway is inhibited almost completely, and the late phase partially.
Since CB is a widely used pharmaceutical preservative and has a slow
metabolic clearance, t! = 14 days, these findings may prove to be of
major toxicological and therapeutic significance and may account for the
clinical inhibition of aldosterone production previously attributed to
heparin.
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Professor J. V. McLoughlin and Dr. R . Anwyl, BSc., P hD.
Department of Physiology, Trinity College, Dublin.
Neuropharmacological Investigation ofthe Effects of Caffeine and llalothane
on Normal and Malignant Hyperthermia susceptible Mammalian Muscle.
Caffeine and halothane are both able to initiate contractures of skeletal
muscle without depolarising the muscle. The study was designed to
elucidate the site of action of these agents. In particular, we wanted to
investigate whether the agents acted on the t-tubules to affect the
excitation-contraction coupling mechanism, or whether they directly
released calci um from the sarcoplasmic reticulum.
The effects of altering external divalent ions (calcium, cobalt and
lanthanum), membrane potential and temperature were investigated in
detail on the amplitude and time course of the contractures. Activation
and inactivation curves were constructed in the presence and absence of
caffeine and halothane. The results of the study showed that caffeine
moved the inactivation curve to more positive potentials, a nd the activation
curve to less positive potentials. Divalent ions also greatly affected the
contractures. The results of the study are consistent with the hypothesis
that o ne action of halothane and caffeine is to a lter the potential dependence of the excitation-contraction coupling mechanism.
T imothy J. Mantle, BSc., PhD., in collaboration with Mary Graham,
BA. (Mod).
Department of Biochemistry, Trinity College, Dublin.
The Phosphatidylinositol Cycle and Inositol Metabolism.
Our initial proposal was to measure the effect of various hormones on
the specific activity of L-gulonic acid after pre-labelling with glucose or
inositol. When the method we developed for isolating D-glucuronic acid,
L-gulonic acid and inositol in 1•itro was established (using ion-exchange
chromatography, reverse-phase hplc and ion-pair reverse-phase hplc) we
discovered that the levels of L-gulonic acid in vivo are too low to detect
using the refractometer on the hplc. As the D-glucuronic acid pool in vivo
is easily detectable we have elected to measure the specific radioactivity of
this intermediate. We are currently developing the tissue slice technique
to allow us to complete these experiments.
I n addition to developing the methods for isolating D-glucuronic acid
and inositol, we have made some progress in isolating the components
of the TOAR-complex from ox kidney.
Fioian Martin, BSc., PhD., in collaboration with Bernard Ayton, BSc.
Department of Pharmacology, University College, Dublin.
Biliary and Intestinal Metabolites of 25-hydroxy and 1,25-dihydroxyl•itamin
D 3 in the Rat.
We have previously repo rted the development of a method based on
the use of sequentiallipophilic cation and anion exchange chromatography
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for the separation and characterisation of biliary conjugated metabolites of
H-25-hydroxy- and 3 H -I ,25-dihydroxyvitami n D 3 • During this grant
period the TEAP-Lipidex anion exchange system had teen further dedeveloped to a llow separatio n of neutral, carboxylic acid, glucuronic
acid, glycine, taurine, monosulphate and disulphate conjugate metabolites
from bile. Using this system we have for the first time been able to show
that 3 H -25-hydroxy- and 3 H -1,25-dihydroxy vitamin 0 3 metabolitcs arc
excreted in bile in significant amounts as glycine and taurine conjugates.
In addition, on alkaline hydrolysis these conjugate fractions yielded free
metabolites which migrated principally as carboxylic acids. These findings
promote the view that vitamin D related compounds are metabolised in
significant amounts to carboxylic acids and thereafter are conjugated in a
manner similar to bile acids.
We have, further, previously shown that a significant fraction of biliary
conjugated metabolites arc cationic. ln an effort to identify these
metabolites we synthesized arginyl-, histidyl-, lysl- and ornithyl-calcitroic
acid conjugates and verified these syntheses by dual labelling experiments
and fast atom bombardment mass spectrometric analysis. However, by
HPLC we have now established that the bulk of the cationic metabolites
do not eo-migrate with basic amino acid conjugates of ca lcitroic acid.
The nature of the conjugating species thus remains unresolved.
Finally, using glass-capillary column gas chromatography-mass
spectrometry we analysed the neutral fraction of metabolites excreted in
bile after administration of 10 f!g la, 25-dihydroxy-vitamin D 3 • While
satisfactory mass specta of endogenous steroids were obtained no la,
25-dihydroxy-vitamin 0 3 mctabolites were detected. This experiment is
now being repeated with bile collected after administration of J.0 mg of
1,a 25-dihydroxy-vitamio D 3 .
3

Gerard O'Cuinn, BSc., PbD.
D epartment of Biochemistry, University College, Galway.

An Investigation of the R elationship bet111een Enzymatic Degradation
Mechanisms for TRH and Enzymatic Degradation Mechanisms for Other
Biologically Active Peptides in Guinea-pig Brain.
Previous work in this laboratory described the characterisation of four
soluble enzymes from g uinea-pig brain which can in concert with each
other bring about the degradation of Thyrotropin Releasing Hormone
(TRH) to its constituent amino acids. It is suggested that TRH may act
as a neurotransmitter or neuromodulator in nervous tissue. For this
hypothesis to gain currency the demonstration of an inactivation
mechanism in the area of the synapse would be important. Work in this
labo ratory has now demonstrated the presence of a particulate pyroglutamate aminopeptidase in guinea-pig brain which is distinct from a
soluble pyroglutamate aminopeptidase in the ame tissue. Subcellular
fractionation shows that the particulate pyroglutamate aminopeptidase is
concentrated in the synaptosomal membrane fraction. This enzyme may
be released from the membrane by treatment with Triton X-lOO or papain.
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UnHke the soluble pyroglutamate aminopeptidase which removes
pyroglutamate from the amino-terminus of all biologically active and nonbiologically active peptides, (except where proline is present in the
penultimate position) the synaptosomal membrane enzyme, whether
bound to the membrane or in solubilised form, appears to be specific for
T RH and acid TRH alone of the pyroglutamyl peptides tested. The
particulate enzyme is further differentiated from the soluble enzyme by
its greater molecular weight and its inhibition by sulphydryl reagents. The
soluble enzyme requires dithiotreitol for expression of its activity. The
presence of a TRH specific pyroglutamate aminopeptidase in the synaptosomal membrane fraction lends support to the possible neurotransmitter
or neuromoduJator function for TRH.
A preliminary investigation of the degradation of the decapeptide
Luteinising Hormone - Releasing Hormone (LH- RH) by synaptosomal
membrane preparations from guinea-pig brain indicated that at least
seven different breakdown fragments of LH- RH could be formed. Treatment of the membranes with Triton X-lOO and separation of the fraction
released on Sephadex G200 revealed that three distinct L H- RH degrading
enzymes were present. These enzymes are currently under investigation.
Daniel J . O 'Donol'an, BAgrSc., MSc., PhD., in collaboration with
Abdullah Hassen.
University College, Galway.

An Investigation of the Sources of Glutarnine Production in Acidosis.
It is well documented that the rate of urinary ammonia excretion
increases in chronic metabolic acidosis. ln most cases the acidosis is
produced by the ingestion of ammonium salts. The effect of the ingested
ammonia on the rate of urinary ammonia excretion has not been evaluated.
l n the present experiments rats were given varying amounts of acidifying
and non-acidifying ammonium salts. When ammonium acetate solutions
were given as the sole drinking fluid, the intake of fluid remained constant
as the ammonium acetate was raised to 4 % (0.51 M). The rate of ammonia
excretion increased as the concentration of ammonia in the drinking fluid
was raised. H owever, in no case was the rate of ammonia excretion greater
than 2 % of the ammonia intake. This indicated that most of the ingested
ammonia was converted to urea.
The pattern of ammonia and urea excretion was then compared in rats
ingesting equimolar quantities of ammonium chloride and ammonium
acetate. The results are shown in the table.
1t is obvious that the rate of urea excretion is eleven-fold greater for
the ammonium acetate than for the ammonium chloride. This indicates
that ammonium chloride is not quantitatively converted to urea in the
liver and that the increased ammonia excretion resulting from ammonium
chloride acidosis may not be entirely concerned with acid-base regulation.
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TABLE
A Comparison of the Rates of Urea and Ammonia Excretion when
Ammonium Chloride and Ammonium Acetate are added to the
Drinking Fluid
Drinking Fluid
Intake and Output
Fluid Intake (ml/day)
Ammonia Intake (m molcs{day)
Ammonia Excretion (m molcs.'day)•
U rea Excretion (m moles/day)•
Ammonia + Urea Excretion
(m moles{day)•t

H,O

0.28M NH,Cl 0.28M

H.Acct

29.3 ± 0. 19

29.3 ± 0.35

28.9 ± 0.15

-

8.20 ± 0.05

8.22 ± 0.09

0.72 ± 0.07

0.24 ± 0.03..

0.54±0. 12

6.03 ± 1.03**

1.81 ± 0.22

12.30 ± 2.06**

*The data reported here do not include the rates of excretion of ammonia and urea
by the control group.
**p < O.OOI.
tThe data represent ammonia equivalents
Values represent the mean ± S.E.

P eter P. A. S mytb, M Sc., PhD., in collaboration with Niall M. McMuUan.
Department of Medicine, University College, Dublin.
SIUdies on Thyroid Growth Promoting Factors.
A cytochemical bioassay (CBA) based on intracellular generation of
NADPH as an index of pentose shunt dehydrogenase activity was applied
to the in vitro measurement of thyroid growth stimulating immunoglobulins (TGJ) in fgG concentrates prepared from human plasma.
Exposing guinea pig thyroid segments for 5 hours to varying concentrations
of IgG showed that lgG from patients who had Graves' disease was tO
times more potent in terms of NADPH generation tha n that from
euthyroid goitrous patients. TGI, when present in patients who bad toxic
nodular goitres, was of intermediate potency. TGI was present in TgG
concentrates from all 21 patients stud ied who had goitrous Graves'
disease. However, TGl was undetectable in 3:4 patients who had Graves'
disease without a palpable goitre as well as in 14 euthyroid non-goitrous
volunteers. Of 31 patients who had e uthyroid goitre TGI was present in
20:27 (74 %) whose goitres were of idiopathic origin and in all 4 who had
H ashimoto's disease.
A comparison between the homogeneity of normal and goitrous thyroid
tissue, in terms of NADPH production was studied by feeding guinea
pigs aminotriazole ATA (0.1 %) for 30 days. Thyroid gland size increased
in the ATA treated animals and the intrasegment coefficient of variation
(CV) for pentose shunt activity of 11.9 ± 2.5 % based on readings from
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800 follicular cells in goitrous tissue was significantly greater than that
of 9.5 ± 1.6% obtained in normal guinea pig thyroid (P<O.Ol).
T he presence of TGT in a majority of patients with a wide spectrum of
goitrous diseases strongly supports a role for such stimulators in
goitrogenesis. Also the relative intensity of growth stimulus may lead to
the structural variations between common forms of goitre.

K. F. Tipton, BSc., MA., PhD., in collaboration with Annc-Marie
O 'Carroll, BA.
Department of Biochemistry, Trinity College, Dublin .

The Nature and Localisations of the Two Forms of Monoamine Oxidase.
The enzyme monoamine oxidase MAO has been shown to exist in two
forms that differ in their substrate specificities and inhibitor sensitivities.
The A-form of the enzyme is inhibited by drugs such as clorgyline and is
active towards )-hydroxytryptamine whereas the B-form is sensitive to
inhibition by deprenyl (selegiline) and active towards 2-phenethylamine.
I nhibitors o f the A-form of the enzyme have been shown to be efTective
antidepressants whereas there is conflicting evidence as to whether B-form
inhibitors are antidepressants. The latter class of inhibitor has, however,
been shown to be valuable in combination with L-dopa in the treatment
of Parkinson's Disease. This project is aimed at clarifying the substrate
specificities of the two forms of the enzyme and studying the nature of the
differences o f the two forms and factors that may inOuencc their activities

in vivo.
The value of deprenyl in the treatment of Parkinson's disease has been
attributed to its dopamine sparing action and it has been suggested that
this may be due to this amine being a substrate only for the B-form of
the enzyme in human brain. In contrast the lack of an antidepressant effect
of deprenyl reported in some, but not other, studies has led to the
suggestion that noradrenaline, as well as 5-hydroxytryptamine, is a substrate only for the A-form of the enzyme in human brain. We have
investigated these hypotheses in post-mortem human brain. The results
shown in the Table indicate that dopamine is a substrate for both forms
of the enzyme in human cerebral cortex and thus deprenyl might be
expected to have a dopamine sparing action but not completely to prevent
the metabolism of this amine. The Table also shows that noradrenaline
is a substrate for both forms of the enzyme but that the activity of the
A-form of the enzyme towards this substrate predominates. Since
5-hydroxytryptamine was found to be a substrate essentially only for the
A-form of the enzyme, these results suggest that deprenyl would not be
an effective antidepressant if the condition arose from defects in the
seroton inergic system but that it might be, although less effective than
clorgyline, in cases where the noradrenergic system was impaired. These
results may explain the conflicting reports on the antidepressant efTectiveness of deprenyl. Similar studies o n six other defined regions of human
brain confirmed these results although there was some variation between
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the relative amounts of the two form s in the different regions, with the
proportion of the A-form ranging from 56 ± 5 % of total in the hypothalamus to 33 ± 2 % of total in the medulla oblongata.
TABLE
MAO ACTIVITIES IN HUMAN CcR EORAL CO RTEX
(Mean values ±, n = 3--6)
Substrate

MAO-A
Km(~ M)

MA O-B

V(nmol.mg- '.min - ')

Noradrenaline

284

± 17

66 ± 3

Dopamine

212

± 33

680 ± 123

238

± 30

229 ± 33

33

±4

702 ± 158

Studies o n the sensitivities of the two forms to enzymic digestion in
intact mitochondria showed the B-form to be more sensitive than the
A-form to proteolytic digestion. Tllis was not significantly affected by
mitochondrial disruption. These results were not consistent with earlier
suggestions that the two forms were on different faces of the mitochondrial
o uter-membrane. The activity of the A-form was found to be particularly
sensitive to digestion with phospholipase and with neuraminidase,
consistent with it being dependent on its lipid environment for activity
and either being a glycoprotein o r being dependent on associated
glycosylated material for activity.
P rofessor F. G. A. Winder, MA., MSc., SeD., m collaboration with
Carl Smytbe, BA. (Mod).
Biochemistry Department, Trinity College, Dublin .

Characterisation of Deoxyribonuclease /-type Enzymes from Mammalian
Tissues.
The amount of DNAase J in the pancreas a nd parotid of several
mammals has been determined. The two ruminants (cow and sheep) had
a very high concentration of DNAase I in both tissues. The rabbit had a
very high concentration in the parotid and much less in the pancreas,
while with the dog the reverse was true. The rat had a high concentration
in the parotid and no ne in the pancreas, while another rodent had a
moderate concentration in the pancreas and very little in the parotid.
Preliminary results for man indicated low results in both tissues. Thus,
with the possible exception of man, all mammals examined had a high
concentration of DNAase I in at least one of these tissues of the G .l.
tract. H owever, the DNAase I distribution varied from mammal to
mammal, and there was no obvious explanation of the DNAase 1
distributio n between the mammals in terms of d ietary habits or digestive
physiology. Work on the occurrence of DNAa e I in the intestinal mucosa
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is less complete, but it indicates that this tissue is a repository of further
amounts of this enzyme.
In some of the mammals, DNAase l was extracted from the parotid
and/ or the pancreas as a large molecular weight form of low activity.
This large form is under investigation.
In all cases, the DNAase I found in the pancreas and/ or parotid was
similar to the bovine pancreatic enzyme in properties. Antibodies to the
rat enzyme reacted only with the enzyme from rodents, while antibodies
to the bovine enzyme reacted only with the enzyme from ruminants and
man. Thus, the sequence of this enzyme has not been highly conserved
in evolution. Actin inhibited the enzyme from all sources except the two
rodents. This evolutionary conservation of the ability of DNAase I to
react with actin, in spite of the drift in sequence, suggests that this reaction
has an important biological role.
Two DNAases have been extensively characterised from the fungus,
Aspergillus nidu!ans. Both differ from mammalian DNAase I in several
respects. T heir relationship with other mammalian DNAases will be
investigated.
MICROBIOLOGY, I MMUNOLOGY AND PATHOLOGY

J. P. Arbutbnott, BSc., PhD. and P. J . Hartigan, BSc., PhD.
Department of Microbiology, Trinity College, Dublin.

An Animal Model for Toxic Shock Syndrome.
Toxic Shock Syndrome (TSS) is a staphylococcal disease which is
characterised by high fever, vomiting and diarrhoea, an erythematous
rash and a drop in blood pressure leading to clinical shock. Initially, it
mainly affected women and occurred during menstruation ; the syndrome
now affects both sexes and often occurs as a post-surgical complication.
ln order to study the pathogenesis of the disease, it is necessary to reproduce the syndrome in an animal model. So far on ly the rabbit has
been shown to be susceptible.
Staphylococci isolated from patients with TSS produce Toxic Shock
Factor (TSF), a 23k protein with a pi of 7.3. We have shown that this
p rotein causes a lethal shock-like syndrome in rabbits with many
similarities to TSS in humans. Pathological changes in rabbits injected
with purified TSS are similar to those reported in fatal cases of TSS in
humans; these include erythrophagocytosis in lymphoid tissues and
cellular infiltration of portal tracts in the liver. Biochemical changes also
parallel those which occur in human TSS namely increased levels of
creatine kinase, creatinine and aspartate amino-transferase.
Implantation of micropore filter chambers containing TSS strains
(TSF+) into the rabbit uterus induce the same symptoms and lesions as
purified TSF; non-TSS control strains (TSF-) have no effect (Table J).
A Ts F - strain harbouring a vector plasmid carrying the cloned TSF
gene also induces the syndrome; the vector plasmid alone has no effect.
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TAB LE l
Effect of Chamber-enclosed Strains in the Rabbit Uterus
Chamber
Contents

No. of
rabbits used

Shock-like
Syndrome

Death

TSS strain (TSf+)

4

4/4

3/4

Control strain (TSF-)

4

0/4

0/4

Saline

4

0/4

0/4

Lipopolysaccharide (LPS) from Gram-negative bacteria enhances the
effect of TSF in rabbits (Table 2). Specific pathogen free rabbits, although
colonised with a lesser variety of Gram-negative bacteria than conventional
animals, are aJso susceptible to TSS.
TABLE 2
Enhancement of Lethal Effect of TSF in Rabbits by LPS
TSF (JJg)
1
5

10
10
0

S. typhi LPS (JJg/ kg)

Death

1/3
1/3
3/3
0/3
0/3

5
5
5

0
5

These findings indicate that the presence of TSF and the degree of
colonisation (or infection) by Gram-negative bacteria are important
factors in the pathogenesis of TSS.
The mode of action ofTSF and the synergistic effect of LPS in enhancing
lethality in rabbits is undergoing further investigation.
Gregory J. Atkins, PhD.
Department of Microbiology, Trinity College, Dublin.

Molecular Analysis of Rubella Virus Pathogenicity.
The aim of this project is to study the molecular mechanism of rubella
virus multiplication and to relate this to the pathogenicity of the virus,
and in particular to its effect on the developing embryo. We hope also
to analyse rubella RNA species and eventually to clone fragments of
these. T his is a long-term aim, but will be of importance in developing
safe subunit vaccines for rubella.
We have spent the first part of the project in establishing techniques in
our laboratory for the growth and assay of the virus, and in developing
techniques for the infection of cultured mouse embryos. Our approach
in most of our experiments is to compare rubella with Semliki Forest

74

virus (SFV), a member of the same virus fami ly as rubella, but which is
technically easier to manipulate than rubella. We initially acquired two
strains of rubella; one a laboratory strain from the Department of
Virology, University of Helsinki, and the other a clinical isolate from
St. Thomas's Hospital, London. The H elsinki strain was more suitable
for our purposes since it grew to higher titre in tissue culture and could
be assayed more easily. l n order to obtain a genetically pure stock of
this virus, we cloned it by plaque purification. We have also constructed
growth curves for this virus in order to determine the optimum time for
detection of viral RNA synthesis. Experiments to detect and isolate
rubella-specific RNA species are currently in progress.
In order to analyse the effect of rubella on the developing embryo, we
have established techniques for the culture of mouse embryos at various
times after fertilisation. Infection of early embryos with SFV resulted
in rapid virus multiplication and death of the embryos. Infection with
rubella produced a different result: development of the embryos was
retarded, and some embryos died. Mouse embryos did, however, support
rubella virus multiplication. Infection of developing mouse embryos may
therefore have potential as a model system to examine the teratogenic
properties of rubella.
C hristopher J. Bailey. BSc.• PhD.• in collaboration with Thomas Smith.
BA. (Mod).
Department of Biochemistry, Trinity College, Dublin .

Mechanism of Epidermolytic Toxins.
The objective of this study was to investigate the mechanism of action
of the staphylococcal epidermolytic toxins which are responsible for the
"scalded skin syndrome", a disfiguring and occasionally fatal accompaniment to infection in infants.
A simple in vitro assay was developed in which punches of dissected
skin were incubated with toxin in a saline solution. A positive result is
obtained if the skin sample loses adhesion and starts to peel apart. The
procedure replaces the previous in vivo assay system, in which neonatal
mice injected with toxin develop the characteristic lesion.
Epidermolytic toxin was found to be active over a broad temperature
range, even on ice, with an inverse relationship between temperature and
the time required to observe an effect; it is also active in the pH interval
3.5 to 8.5 with no detectable change in activity over this range. A wide
variety of compounds including protease inhibitors, respiratory inhibitors,
ion pump blockers, lectins and simple sugars had no effect on the action
of the toxin. H owever, inclusion of the metal-ion chelators, EDTA or
EGTA in the incubation mixture resulted in a complete loss of activity
and less powerful chelators (1,10-Phenanthroline, citrate and oxalate)
could slow down the action considerably. Chelators appear to exert their
blocking effect by acting on the skin and not on the toxin. Inclusion of
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certain divalent cations (Mn2+ , Cu 2 +, Fea , Zn2+ , Ca2 +, Cd2 +, Ni2+ )
with EGTA allowed activity to be expressed, Ca 2 + and Mg2 + did not.
Pre-exposure of skin to EGTA rendered it resistant to toxin and sensitivity
was not restored by addition of any of the above cations.
A radio-iodinated toxin was prepared at high specific activities (20 1-1Ci/
f.L g) and shown to be antigenically active by a radioimmunoassay procedure. This protein was found to bind with a high affinity to skin and
epidermis but not to dermis, although the high-affinity binding amounts
to only I ~20 % of the total observed binding. Toxin bound to epidermis
can be almost totally released (94 %) by treatment with trypsi n for 2 hours,
indicating that the majority of the bound radioactivity is extracellular.
Our tentative conclusion is that the toxin acts by binding to an extracellular, metal-ion-associated site io the epidermal layer of the skin.
M. J. CarroD, BSc., MA., PhD.

Department of "Biochemistry, Trinity College, Dublin.
The Maturation of Spermatozoa.

The plasma membrane of mouse spermatozoa is modified during transit
of the spermatozoa through the epididymis. Previous work in this laboratory, using non-penetrating radioactive probes, showed that a glycoprotein
of relative molecular mass 27,000 was a major constituent of extracts
from cauda spermatozoa, but this protein was undetectablc in caput
spermatozoa. Culture in vitro of segments of the epididymis, in the presence
of ass-methionine, showed that the cauda, but not caput epididymis,
synthesized and secreted into the culture medium a glycoprotein which
eo-migrated on electrophoresis with the cauda-specific 27,000 dalton
species. lt was postulated, therefore, that maturation of the spermatozoa
required the transfer to its plasma membrane of specific proteins of
epididymal lumen origin.
Antibodies to mouse cauda epididymal secretions were raised in the
rabbit and, following purification of the antibodies by immunoadsorption,
precipitation with ammonium sulphate and ion-exchange chromatography,
the antibody preparation bound only to the 27,000 dalton glycoprotein
secreted by the cauda epididymis. This antibody preparation was
employed in an attempt to localise its antigen on the spermatozoa surface
and to confirm the sites of synthesis and secretion of the antibody in the
epididymis. Indirect immunofluorescent microscopy showed that the
antigen was distributed over the entire surface of spermatozoa from the
cauda epididymis. There was strong fluorescence in thin sections of
posterior corpus and whole cauda epididymis and vas deferens, but there
was also some fluorescence in the cells of the caput epididymis. The
antigenic facto r in caput cells, in contrast with the cauda antigen, did
not bind to Concanavalin A and migrated on electrophoresis under
denatured conditions with an apparent molecular mass of 19,000. Current
efforts are directed towards establishing whether the caput antigen is a
non-glycosylated precursor of the cauda antigen.
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N. M. Claffey, BDS., FDS., RCPS.
Dental School, Trinity College, Dublin.

New Affachment in Advanced Periodontitis in Dogs.
Periodontal disease affects the supporting tissues of teeth eventually
leading to their loss. It is the major cause of tooth loss in adults. Traditionally periodontal treatment has been directed at arresting the disease.
Ideal treatment however, would result in re-establishment of lost
supporting tissue. Recently techniques have been developed in experimental animals leading to resto ration of lost periodontal attachmen t.
However, the predictability of this technique has not been established.
Furthermore, limited amounts of regeneration bone has accompanied the
new attachment. This study was undertaken (I) to determine the
predictability of new con nective tissue attachment to induced periodo ntal
defects on premolar teeth in dogs, (2) to assess the benefit of surgical
stimulation of the periosteal cambial layer 10 d ays prior to regenerative
surgery.
Six young mo ngrel dogs were used for study. Periodonta l defects on the
mandibular premolars were surgically created under general anaesthesia
and the root surfaces exposed to bacterial plaque for a period of 12 weeks.
Two weeks prior to the regenerative attempt, the periosteum both lingually
in the areas of the defects on o ne side of each dog was traumatized to
activate the cambiallayer. Experimental and control sides were alternated
in the dogs under study. Regenerative therapy consisting o f mechanical
debridement, topical citric acid (pH I) application, and coronally
repositioned flaps was performed. Chlorhexedine gluconate (0.2 %) was
used thrice weekly postoperatively to control bacterial con ta mination of
the wound until sacrifice 12 weeks later. Clinically, only one side of one
dog may have been a partial surgical failure. H istologic specimens are
now being prepared for histometric measurement which will be compiled
within 6 months.

Emer CoUerao, BSe., PhD., in collaboration with Declan Maher, BSc.
Department o f Microbi ology, University College, Galway.

Genetic and Biochemical Characterisation of Amibioric Resistance Plasmids
that are Thermosensitive for Transfer.
A large number of E. coli isolates exhibiting multiple drug resistance
patterns were o btained from domestic sewage in Galway. rnitial rapid
screening methods followed by extensive conjugal transfer techniques at
different temperatures allowed the selection of seven isolates which carried
plasmids which transferred o ptimally from donor to recipient at 22-26°C.
Four of these plasmids exhibited subsequen t efficient re-transfer at 22-26°C
between a variety of labora to ry E. coli strains. These were designated as
thermosensitive (Ts) and subjected to detailed genetic and biochemical
characterisation .
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Transfer frequencies for all four plasmids were established for a 24-hour
mating procedure at 22°C. Variation of the growth temperature of the
donor o r of the recipient between 22 and 37°C was shown not to affect
the frequency of plasmid transfer. Vegetative replication of the plasmids
was not impaired by growth at 22°C or at 37°C for 120 hours, indicating
that temperature sensitivity was not involved in the normal replication
process but was selectively associated with the conjugal transfer process.
Plasmid instability was noted at higher growth temperatures with 87 to
I00 %elimination of resistance determinants during five days of subculture
at 42°C. The presence of the plasmid did not appear to significantly affect
cellular growth ra te.
Chloramphenicol resistance was carried by all plasmid isolates together
with various combinations of tetracycline, kanamycin, streptomycin and
trimethoprim determinants. Tellurium resistance was also shown to be
characteristic of T s plasmids. Heat labile and heat stable enterotoxins
were not coded on the T s plasmids studied no r did the plasmids confer
citrate utilisation ability o n the host cell. Incompatibility studies showed
that the plasmids isolated belonged to group H , subgroup H 2 • In agreement
with recent literature data, phage inhibition studies using A. vir, nand PI
yielded inconclusive results suggesting that the H 2 plasmids do not confer
a clear-cut phage inhibition pattern on their host cells.
Molecular weight studies using gel electrophoresis and the screening
techniques of Hansen a nd Olsen indicated a molecular weight ofC.I40 mD
for all four T s plasmids. Attempts to isolate the plasmid DNA in good
yield have, so far, proved unsuccessful. The very large size of the plasmids
poses major isolation problems and is responsible for the poor yield
obtained in the present study and reported in the literature by other
workers.
Thomas G. Cotter, BSc., DPhil.
Department of Clinical Pharmacology, Royal College of Surgeons in
I reland, Dublin.

The Use of Monoclonal Antibodies in Drug Targeting.
In this study we examined the use of a monoclonal antibody specific
for human peripheral blood neutrophils, as a drug delivery vehicle.
Deacetylcolchicine, a microtubule disrupting agent was the drug used for
delivery. Neutrophils were prepared by a gradient separation method. The
antineutrophil monoclonal antibody used in this study, termed NCO 2,
binds specifically to neutrophils. Incubation of neutrophils at 37°C with
5 )Jg/ mlcytochalasin B, followed by stimulation with 10- 7 M fMet-Leu-Phe,
results in the release of lysosomal enzymes without cell lysis. This release
is inhibited by prior treatment of the cells with I0- 4 M deacetylcolchicioe.
This assay was used to assess the effectiveness of deacetylcolchicine linked
to NCO 2 at inhibiting lysosomal enzyme release. A carbodiimide was
used as a cross-linking agent. Up to 13 moles of deacetylcolchicine could
be coupled per mole of antibody. Using immunofluorescent microscopy
an inverse linear relationship was observed between the number of moles
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of drug coupled per mole of antibody and antibody titre. A 50 % reduction
in titre was observed when 6 moles of drug were coupled per mole of
antibody. The ability of NCO 2 to deliver the drug was assessed by the
following method. fnitially, experiments were performed to determine
whether the drug coupling procedure affected antibody specificity. Using
an immunofluorescent method on a blood smear no evidence of altered
antibody specificity was found. By comparing the ability of deacetylcolchicinc-antibody complex and free deacetylcolchicioe at inhibiting
lysosomal enzyme release from neutrophils it was found that deacetylcolchicine-antibody complex was I ,000 more effective than deacetylcolchicine alone.

Timothy James Foster, BA., PhD.
Microbiology Department, Trinity College, Dublin .
Application of recombinant DNA Techniques to the Study of Bacterial
Virulence.
A DNA sequence carrying the Staphylococcus aureus a-haemolysin gene
(hla) has been cloned and mapped in Escherichia coli. It was introduced
into a haemolysin-deficient (Hia - ) S. aureus strain using a "shuttle vector"
plasmid. Expression of haemolysin occurred.
Recently we have been testing methods to specifically inactivate a
chromosomal gene encoding a putative virulence determinant and to
measure the pathogenicity of the mutants in animal models. The hla
gene located on a hybrid £. eo/i-S. aureus (shuttle vector) plasmid was
inactivated by inserting a Taql fragment carrying a staphylococcal
erythromycin resistance (Em') determinant into a C/al site in hla. This
caused an H la - mutation. Several methods were used to select for the
replacement of the chromosomal hfa + gene of S. aureus with the Hly- - Em'
element by homologous recombination. Each method involved preventing
the replication of the Hla - - Em' element and selection for Em' survivors
(Figure I ). (i) Displacement of the Hla- - Em' plasmid by an incompatible
plasmid. (ii) Transfo rmation of linear DNA generated by cleavage with
restriction enzymes. (iii) Transformation with a non-replicating (circular)
DNA molecule.
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Figure 1. Inactivation of the chromosomal gene for a-haemolysin. The
black bar represents the lrla gene. The triangle shows the position of the
cloned erythromycin resistance (em') determinant which inactivates h/a.
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The frequency of stable Hly-- Em' derivatives of S. mn·eus Hly + which
did not harbour the parental plasmid was very low. This was probably
due to the small size of the target for recombination (Figure I) or
susceptibility to nucleases. However, several putative hla mutants of
S. aureus have been isolated. These are currently being tested by Southern
blot hybridization to ensure that the predicted DNA structure is indeed
located at the chromosomal h/a locus.
Bcrnard F rancis Xavicr Cannon, PhD.
Department of Microbiology, University College, Galway.

Tlte Testing ofa Hypothesis 011 the Easy E11riching of Minor (loll' frequency)
mRNA Seque11ces, such as the Oestroge11 Receptor, for Cloning.
A problem encountered by recombinant DNA specialists is that many
of tbe sequences which are of interest are expressed at inaccessible levels
in the cell. This project is directed towards the development of a simple
method of enriching for these minor sequences. T he technique involves:
(i) synthesis of cDNA from total m RNA ; (ii) the hybridization o f the
cDNA to the mRNA to such an extent that all but the minor sequences
are hybridized ; (iii) synthesis of second strand cDNA using the mixture;
(iv) the destriction of the m RNA and subsequently the single-stranded
cDNA by alkali digestion followed by S 1 nuclease treatment; and (v)
cloning of the surviving cDNA.
The project involves the construction of a model system to see if the
procedures work. We have chosen chicken ovalbumin mRNA and rabbit
globin mRNA with ovalbumin serving as the major component and
globin diluted to be the minor component which we wish to enrich. The
crucial step is (iii) as no clear data was available as to whether DNA pol
would be blocked by prior hybridization.
At the beginning of the year, phase (i) and (ii) of the work had been
successfully completed. Si nce then, we have succeeded to:
(a) Construct R o t curves from the hybridization of cDNA to its m RNA .
Of importance here is the similarity of o ur Rot curves to the published
results of other groups.
(b) Show that as the Ro t value increased, the incorporation of radioactivity into the second strand by DNA polymerase decreased. This
suggests that the synthetic activity of DNA polymerase is blocked by
the hybrids formed. This result is crucial to the demonstration of the
possibility of the technique (see Table I).
TABLE I
Hybridization

C.P.M. incorporation
3275
2390
880

Not hybridized
Rot 0.1
Rot 10
80

%
100

74
24

(c) T est the Kleno w fraction of DNA polymerase a nd also reverse
transcriptase as a lternatives to DNA polymerase in the above reaction.
Both enzymes appear to work in a manner simila r to DNA polymerase.
The results to date would suggest that the pre requisite of this approach,
namely the blocking of synthesis of second strand c D NA by prior formation of a hybrid has been fulfi lled. It now remains to: ( 1) optimise the
conditio ns o f blocking; (2) characterise the pro ducts o f the blocked
reaction; and (3) complete the experiment by cloning the above products
and quantifying the degree of enrichment.

J nmes J. A. Heffron, BSc. (Hons.), PbD.
Department of Biochemistry, University College, Cork.

Diagnosis of the Malignant Hyperthermia Syndrome in Man.
The primary objective of this p roject is to improve the relia bility of the
muscle biopsy contracture test for diagnosis of susceptibility to malignant
hyperthermia in humans. Until recently, susceptibility has been based o n
a caffeine-threshold alone. The European Malignant H yperpyrexia
Association, at its first Meeting in the U niversity of Lund, Sweden, in
April 1983, drew up a new and more comprehensive protocol for the
contracture test based upon data from eight participating countries
including [reland. The up-dated protocol employs separate caffeine- and
halothane-contracture tests performed under static and dynamic contracture conditions.
Susceptibility to the syndrome is considered definite if a contracture is
obtained at 1.5mM caffeine or .l ess and with 2% (v/ v) halo thane or less.
N ormal individua ls are those exhibiting contractures at 3mM caffeine or
more together with a halothane threshold o f 4%(vfv). The defi nitions a re
based on thresholds obtained from known malignant hyperthe rmia
(hyperpyrexia)-susceptible families. All o ther contracture-test results will
be considered equivocal pend ing the acq uisition of further control data,
this being o ne of the Association's aims. In this laboratory, the halothanecontracture test is contro lled by gas chro matographic determination o f the
a naesthetic concen tration in the muscle bath ra ther than in the gas-flow
from the anaesthetic vaporiser.
The test is offered to other Health Boards through collabo ratio n with
Dr. M. Lehane, FFARCS., D epa rtment of Anaesthesia, Cork Regional
Hospital.

David M. J enkins, MD., F R COG.
Department of Obstetrics and Gynaecology, U niversity College, Cork.

E.M. and Immzmo/ogica/ Study of Human Fetal Membranes that Rupture
Prematurely.
A third of the perinatal mortality in this country is due to prematurity.
Premature membrane rupture contributes significantly to premature
delivery. We do not know what a re the mechanisms causi ng membrane
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rupture. The object of this study was to study membranes rupturing
prematurely, spontaneously and artificially and at term, spontaneously
and artificially as well as membranes obtained at delivery by Caesarean
section using electron microscopy and immunofluorescence to see firstly
what degenerative changes occur in membranes prior to rupture and if
plasminogen is associated with any degenerative changes seen. Twenty
years ago it had been reported that membranes rupturing at term showed
degenerative changes but this work had not been continued. Immediately
prior to the onset of this study workers who subsequently collaborated
with us, demonstrated fixing of plasminogen in amniotic epithelial cells
that had undergone cryogenic damage in in vitro cultures. Thus, in view
of the importance of prematurity in perinatal mortality we felt that a new
study of membrane rupture was worthwhile along the lines indicated below.
The table shows the specimens finally studied. The methodology was
not perfected overnight with respect to electron microscopy or immunofluorescence studies a nd finally collaboration with King's College, London
and the Blond McTndoe Transplantation Biology Unit in East Grinstead
proved both necessary and productive. We feel that this work and the
publications that aro e from it is a very good example of how productive
collaborative research in three different countries can be, (the East
Grinstcad team later moved to Nice in France).
T ABLE I
Electron microscopy (EM) and immunological measures of cell damage and plasminogen
binding in human amniotic epithelia related to gestation and type of delivery

Gestation

EM evidence of amniotic
Plasminogen
epithelial degeneration
Type of
binding in
delivery Number amniotic Number
No.
epithelium
examined Minimal Marked

< 36 weeks Vaginal
Caesarean
section
> 36 weeks Vagina l
Caesarean
section

Minimal
Widespread

16

4
4

4
0

0

7

12

Minimal
Widespread

10
2

4
2

4
0

0
2

24

Minimal
Widespread

24
0

8

8

0

5

Minimal
Widespread

4

2

2

I

I

0
I

23

4

It is seen from the table that when delivery was by caesarean section
between 34-36 weeks, electron microscopy revealed no degenerative
changes in four cases but in two cases the e were widespread. All but one
membrane obtained at term showed only minimal amniotic epithelial cell
degenerative changes, but extensive change was seen when delivery was
premature after premature membrane rupture. Plasminogen was seen in
amniotic epithelium proportional to the degree of cell degeneration; it
was absent from healthy membranes. Thus these findings demonstrated
degenerative changes extensively present in membranes that r upt ure
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prematurely, particularly before the onset of premature labour, and
suggested a role for plasminogen in membrane rupture. T hese findings
suggest that premature membrane rupture may represent an acceleration
of a normal process which usually precedes spontaneous labour at term;
a degenerative change which presumably facilitates membrane rupture in
labour. Activation of plasminogen by steroid hormones in the ovarian
antral follicle is known to cause foll icular membrane ru pture and a similar
mechanism may operate in amniotic epithelium. T he next step is to find
what agent activates plasminogen in these membranes, confirm that the
plasminogen has a role in causing the degenerative process and then the
way may be open to prevent membrane rupture by inhibiting the activators
of plasminogen.
David M. Jenkins, MD., F RCOG.
Department of Obstetr ics and Gynaecology, U niversity College, Cork.
Immunological Aspects of Pre-ec/ampsia Eclampsia.
Following work by the applicant a nd others the possibility has emerged
that pre-eclampsia-eclampsia is either associated with o r in part caused
by a failu re of the maternal host to accommodate the feta l allograft. This
might be due to a disorder of immune regulation media ted by suppressor
or helper T cell populations.
We have studied these immunoregulatory T cell subpopulations in
severe pre-eclampsia-eclampsia and compared them to control no rmal
pregnancies. (No differences were fou nd in earlier studies of mild and
moderate pre-eclampsia and these results are not reported here).
The methodology involved indirect immunofluorescence using monoclona l antibodies to markers of these T cell subpopulations.
No statistical differences between study patients and controls were seen
in this study. T he same findings have since been reported from elsewhere.
Georgc F. Kaar, MB., BSc.
Anatomy Department, U niversity College, Cork.
Director: Professor John P. Fraher.
The Development of the Region of Transition between Central and Peripheral
Nen'ous Systems. A Morphological and Quantitative Study of the L5 Ventral
Spinal Nerve Root.
T his is a study of the development of the region of transition between
central a nd peripheral nervous systems. Ten Wistar a lbino rats were
investigated at each of the following ages: 20 day foetal, I, 3, 6, 12, 20 and
300 days postnatal. Each animal was anaesthetized with ether prior to
perfusion fixation. The L5 spinal segment with its attached ventral roots
was studied under the light and e lectron microscope.
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The following are the major findings and conclusions of the study:

(/) General Structure of the Ventral Root at its Attachment to the Spinal
Cord
The ventra l root is formed from approximately 60 discrete rootlets
which emerge 5 to 6 abreast from the spinal cord and which converge
together over the initial 100 to 200 urn of their extramedullary course to
form larger bundles. Rootlets contain an average of 30 nerve fibres.
Rootlets and bundles are surrounded by complicated sheets of piaarachnoid which separate the interstitial pial space from the endoneuria!
space of the root. To addition the root as a whole is surrounded by a complete sheath of pia-arachnoid which separates the subarachnoid space
from the endoneuria! space of the root. These sheaths a re likely to prevent
spread of microorganisms between their respective spaces a nd thus
protect the ventra l root fibres in meningitis. T he blood vessels of the
proximal ventral root are continuo us thro ugh the ventral root exit zone
with those of the anterolateraJ column of the spinal cord. The blood
supply of the ventral root may thus be maintained where the anterior
radicular artery is occluded by atherosclerosis or by external pressure
from a prolapsed intervertebral disc or an osteophyte.
(2) Development of the Transitional Zone between Central and Peripheral

Nervous Systems
The development of the CNS-PNS Transitional Zone of individual
rootlets may be divided into four stages:
(i) Stage of aggregation of transitional Schwann cells (late foeta l).
The Schwann cells immediately adjacent to the CNS (tra nsitional
Schwann cells) display epithelial characteristics and form sedentary
sleeve-like aggregates in the late foetal period. These features are likely
to be important in preventing Schwann cells from invad ing the foetal CNS.
(ii) Stage of break-up of transitional Schwann cell aggregates and of
the development of a glial dome (neonatal).
As aggregated transitional Schwann cells begin to separate and migrate
away from one another astrocyte processes grow into the ventral rootlet
and surround the initial 20 to 50 um of the axons. The astrocyte processes
are likely to prevent the single Schwann cells from invading the CNS
during this period.
(iii) Stage of relative proximal migration o f the Transitional Zone
and of its transformation into a ho neycomb-like structure (during
second postnatal week).
From measurements of spinal cord growth and of transitional zone
length and position, and from morphological data, it appears that the
stage of transitional zone relocation is brought about by expansion of the
ventrolateral white column and by active overgrowth of transitional
astrocytes during this period.
(iv) Stage of growth in length of the transitional zone with reestablishment of a glial cone (subsequent to the third postnatal
week).
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During this stage there is further overgrowth of glial tissue and in
addition differential growth in length of fibres in the CNS. The position
of the proximal margin of the zone does not change. The transitional
astrocytes thus appear to be largely responsible for the mature cone-like
structure of the CNS compartment of the zone.

(3) Development of the Transitional Node of Ranvier betll'een Central and
Peripheral Nervous Systems.
When the central-peripheral transitional node first appears it lies
immediately distal to the astrocyte processes delineating the cord surface.
Its initial location may be influenced indirectly by the astrocytes as they
determine the position of the transitional Schwann cell by preventing it
from invading the CNS. The central end of the Schwann cell becomes
specialised to form a narrow cytoplasmic collar which closely envelops,
and so may influence, the developing nodal axon segment. The earHest
nodal specialisations include discrete plaques of subaxolernmal undercoating which soon fuse to form a complete layer. The presumptive
oligodendrocyte paranode initially lies a considerable distance central to
the node and is unlikely to influence its early development. Terminal
pockets of the oligodendrocyte gradually extend distally until they are
apposed to the Schwann cell collar. With maturation, the Schwann cell
collar is retracted and gives rise to microvilli, and astrocyte processes
progressively form a more complete barrier between the oligodendrocyte
and the node gap space.
Anne Moloney, MB., BCb., BAO., BSc. and Geraldine Corbett-Feeney,
MB., BSc., DRCOG., DCH., MRCPatb.
Department of Medical Microbiology, Regional Hospital, Galway.

Director: John Flynn, MD., MSc., MRCPath.
A Laboratory Investigation of the Microbial Causes of Diarrhoea in
Children.
Objectives:
Overall objective is to establish the role of microbes as causes of
diarrhoea in children and to investigate the role of Escherichia coli in
this condition.
Design:
Using culture methods, to isolate all possible bacterial pathogens; to
isolate Cl. Difficile and to identify toxin producing strains by tissue
culture methods; to isolate strains of E. coli and to serotype enteropathogenic strains ; to test for production of enterotoxin by Biken test,
tissue culture methods and suckling mouse assay. We have produced
antibody in gu inea-pigs against E. coli enterotoxin and ELTSA methods
for detection of heat-labile enterotoxin are being evaluated.
Virological studies for a/ detection of rota virus antigen and b/ electron
microscopy of faecal samples.
To examine specimens for ova and parasites.
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Findings and Conclusions:
In the first year of the study the isolation rate of pathogens had risen
from I0% to a level of 35 % and in the second year the rate was 21 %.
The role of Cl. Diffici le in diarrhoea! conditions apart from antibiotic
associated pseudomembrano us colitis has no t been fully explored and
the rate of isolation continues to be high - many strains being toxigenic.
If these are included in the final figures the overall isolation rate is 34 %.
As a resu lt of this work we have been able to offer a service to other
laboratories of testing for toxin prod uctio n in their isolates of Cl. Difficile.
The total number of specimens examined was 580. When the results of
a further year are available the overall isolation rate can be more fully
analysed.
Fergal O'Gara, BSc., PhD., in collaboration with Jamcs Meade, MSc.
Microbiology Department University College Cork ; Bacteriology D epartment, Regional Hospital, Cork.

Role of Plasmids in the Development and Persistence of Gentamicin
Resistance in Clinical Isolates from Hospital Environments.
The objectives of this programme focussing on the epidemiology a nd
genetics of gentamicin resistant bacteria in the Cork Regional Hospital
are (i) to characterise the plasmid(s) involved and (ii) to determine the
role of transposi tion in the emergence of genta micin resistance. During
previous work it was demonstrated that gentamicin resista nce was encoded
by a large molecular weight plasmid in clinical isolates from the hospital
environment. In attempting to understand parameters relating to the
emergence a nd persistence of these elements, attention was focussed on
elucidating the molecular a nd genetic make up of this plasmid group.
A representa tive plasmid from the large molecula r weight gentamicin
resistant class was chosen to clone the region encoding gentamicin
resistance to produce a fine structure map of the DNA region involved in
gentamicin resistance. Purified plasmid D NA was subjected to restriction
enzyme analysis (EcoRI , Clal , Hindll l, Psti, S mal) a nd enzymes
producing large molecula r weight fragments were chosen for subcloning
experiments. Subclones expressing gentamicin resistance were obta ined
when E. coli HBIOI was transformed with Bg lli and Pstl fragments of
the gentamicin plasmid ligated into the pBR322 vector. Analysis of the
DNA inserts in these clones revealed (1) a 3.7 Kb Psti fragment and
(2) a 13 K b reci rc ularised Bgl 1[ fragment capable of replication and
expressing gentamicin resistance. The 3.7 Kb a nd 13 Kb DNA regions in
addition to conferring gentamicin resistance also expressed ampicillin
resistance. The o bservation that the 13 Kb Bg lll fragment is ca pable of
autonomous replication when recircularised by ligating the ends together
demonstra tes that thjs fragment contains a n origin of replication. These
constructed plasmjds will prove very useful for further work on elucidating
the factors involved in the emergence a nd persistence of gentamicin
resistance.
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P eter O wen, BSc., PhD., in collaboration with Caro Condon.
Department of Microbiology, Trinity College, Dublin.

Antigenic Analysis of in vivo grou·n Escherichia coli.
Excherichia coli 81 88 CoiV + was grown in vil·o in implanted chambers
in rabbits. Envelopes were prepared from equivalent pools of in vivo and
in vitro grown cells a nd used to raise antiserum to membrane-associated
a ntigens o f in 1•ivo and in vitro grown £. coli. Reference crossed immunoelectropho resis profiles were esta blished. Up to 25 discreet membra ne
antigens were resolved for envelopes from £. coli grown in 1•itro. Several
of these corresponded to previously identified E. coli a ntigens including
ATPase, NADH dehydrogenase, succinate dehydrogenase, common
protein antigen, matrix pro tein, lipoprotein and lipopolysaccharide ( LPS).
In contrast, c rossed immunoelectrophoresis of envelopes from in vivo
grown £. coli against the same antiserum resolved o nly 15 antigen s.
Among these were A TPase, common protein antigen, lipoprotein a nd LPS.
Antiserum raised to membrane-associated antigens of both in vi1•o and
in 1•itro grown cells was absorbed with increasing a mo unts of envelopes
prepared from E. coli grown in vitro. The absorbed serum gave no reaction
with in ,,i,•o envelopes in crossed immunoelectrophoresis. It was concluded
that the original serum preparation conta ined no detectable antibodies
directed against unique in vivo antigens.
Envelopes from in vivo and in vitro grown E. coli were analysed by
80S-polyacrylamide gel electrophoresis and stained for protei n and
carbohydrate. Envelopes from in vil•o g rown E. coli contained three
proteins of molecular weight 16, 18.5, and 46 kilodaltons (Kd) which
were absent or present in greatly reduced amounts in envelopes from
in vitro grown cells. The latter preparation contained a major polypeptide
of 23 K d which was absent from the corresponding in vil·o envelopes.
The characteristic banding pattern of E. coli LPS resolved by silver
stai ning SDS-polyacrylamide gels for carbohydrate was no tably different
in envelopes from in 1•ivo and in vitro grown £. coli. However, both LPS
species appeared to be fully cross-reactive as determined by SDS-polyacrylamide gel electrophoresis-crossed immunoelectrophoresis. l n conclusion, while g rowth of £. coli in vivo gave rise to subtle quantitative
and qualitative alterations in membrane-associated antigens, no antigenic
change was detected with this system.
Further studies were performed o n a major membrane-bound antigen
(succinate dehydrogenase) of in vitro grown E. coli. The enzyme was
immunopurified from detergent extracts of E. coli vesicles using antiserum
specific for succinate dehydrogenase. Tt consisted of three subunits with
molecular weights of 7 1, 25 and 15 K d. The precipitated enzyme was
analysed by low temperature electron spin reso nance spectroscopy and
was shown to contain iron-sulphur centres with signals at g 2.01 (centre
S3) and g = 1.93 (centreS 1). The power saturation, temperature dependence
and redox b ehaviour of these centres were examined . Low temperature
visible spectroscopy demonstrated the presence of b-type cytochrome in
the immunoprecipitated succinate dehydrogenase complex.
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B. J . Sbeaban, M VB., MS., P hD., MRCVS., in collaboratio n with
G. J. Atkins, BSc., P hD.
Veterinary CoiJege, Ballsbridge and Biological Sciences Electro n Microscope Unit, Belficld, a nd Trinity College, Dublin.

Ultrastructural Studies on t!te Mechanism of Virus-induced Demyelination
using Mutant Semliki Forest Virus Infection as a model.
The role of immune mechanisms in the pathogenicity of the M9 mutant
ofSemliki Forest virus (S FV) was examined by the use of immune deficient
and immune suppressed mice. Athymic (nude) mice and mice treated with
cyclophosphamide were used to assess the roles of T and B lymphocytes.
The roles of natural killer (NK) cells and of macro phages were investigated
in beige mice and mice treated with myocri in (sodium aurothiomalate),
respectively. Inbred mice of BALB/C and C57BL genetic background were
used. Nude (Nu/ Nu) mice were derived from crosses of heterozygous
(N u/ +) females with homozygous (Nu/ N u) males. Breeding colonies and
experimental nude mice were housed under barrier conditions in separate
isolato rs. Beige (bg/ bg) mice were obtai ned by crossing C57BL/6 (bg/ bg)
homozygotes. Cyclophosphamide a nd myocrisin were injected i.p. 24
hours before virus infection at doses of 150 mgjkg a nd 350 mgf kg
respectively. The mice were inoculated with 3 x 10 p.f.u. of virus given
i.p. in 0.5 ml P. B.S. All experimental mice were 40 (± 1) days old.
Initially groups of 20 immune modified or control mice were monitored
daily for clinical signs and survival over a period of 14 days post infection
(DPI) with M9. Subsequently brains a nd spinal cords from gro ups of
3 mice were removed at 7 and 14 D PI a nd examined by light and electron
microscopy. These time intervals were chosen because in immune competent BALB/ C mice virus is present in the brains of most mice at 7 DPI,
but has been cleared from the blood. At 14 DPI vi rus is absent from both
blood and brain but demyelination is most severe. In some experiments
pathological examinations were also carried o ut at 5 and 21 DPI and
pathological exami nation of myocrisin treated mice was carried out only
at day 7 because of sub equent mortality. Blood and brain samples from
groups of 6 mice were titrated individually for virus at 7 a nd 14 DPT.
ln immune competent BALB/C and C57 BL/ 6 mice the lesions in the
central nervous system (CNS) were characterised by acute demyelinating
merungoencephalomyelitis. Myelin vacuolation and demyelination were
more severe in BALB/ C mice than in mice with a C57BL backgro und.
The mortality was 12 % a nd 29 % respectively. Treatment with cyclophosphamide or myocrisin did not greatly alter the type of lesion prod uced,
although mortality was increased. Lesions were less severe in nude mice
and mo re severe in beige mice than in most immune competent mice.
Mortality was marginally increased in nude mice but not in beige mice.
D emyelination in nude mice was followed rapidly by remyelination.
I mmune modification did no t significantly alter the titres of virus in the
brain a t 7 DPI and infectious virus bad been cleared from the brain by
14 DPI in a ll cases. Degenerating o1igodendrocytes were detected in the
CNS of all immune modified mice examined at 7 DPI.
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This study provides further evidence that the primary event in the
production of demyelination by M9 is damage to oligodendrocytes;
immune mechanisms, particularly the activity of T-lymphocytes, play a
secondary role.
Cyril J . Smyth, BSc., PhD., in collaboration with Maire Boylan.
Department of Microbiology, Trinity College, Dublin.

Fimbriae of Emerotoxigenic Escherichia coli of Human Origin.
The objectives of this project are to isolate, purify and characterise
fimbriae and adhesins from human strains of enterotoxigenic Escherichia
coli of serotypes 06 :H 16 and 08 :H9, and to study the genetic control of
fimbria! and adhesive antigen production in such isolates.
Crude fimbria! preparations were obtained by shearing bacterial
su pensions in a high speed blender and the bacteria removed by centrifugation. Using hydrophobic interaction ch romatography, the so-caUed
coli surface-associated antigens (CS a ntigens), namely CS I and CS2
fimbriae, in such preparations have been separated from the CS3 antigen.
CS3 antigen, the nature of which was previously unknown, has been
identified as a urface antigen consisting of 2 to 3 nm wide fibrils using
immune electron microscopy with antibodies labelled with particulate gold.
Of 16 enterotoxigenic 06:H I6 isolates studied in detail, each was shown
to harbour at least 3 plasmids ranging in molecular weight from 2 to 70
Megadaltons. These strains produced both CSI and CS3 or CS2 and CS3
or CS2 only. Loss of CS antigen production by wild type strains was
associated with loss of a plasmid in the 50-60 Md range. This plasm id was
found to be a no n-transferring plasmid in conventional mating experiments
between wild type donors and an E. coli K 12 recipient.
Using a plasmid mobilisation technique, transfer of the putative CS
antigen plasmid to E. coli Kl2 from four 06:H16 donors of different
biotype was achieved. An enzyme-linked immunosorbent assay has been
developed which allows the rapid screening of exconjugants for CS
antigen production . Only the CS3 antigen was produced in the Kl2 host
even although the plasmid came from a CS I + CS3 + or CS2 + CS3 + donor.
Transfer of the plasmid back into a CSJ- CS3 - plasmidless variant of a
wild type strain restored both CS I and CS3 production. The mechanism
of this host-dependent CS antigen production is being investigated.
Evelyn Stevens, PhD. and Peter S mith, PhD., in collaboration with
Martin Curran and Brid Martina M cBride.
Department of Microbiology, University College, Galway.

Investigation of the Control of Invertible and Translocatable Genetic
Elements.
The expression of the flagell ar genes of Salmonella typ!timurium (and
two-phage genes) is controlled by the inversion of a segment of DNA.
The inversion event in the three known cases is controlled by a transacting
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factor. A defect in this factor in any one of the three systems can be
complemented by the factor from one of the others.
This project involved constructing an assay system for the detection of
similar transacting contro lling factors (termed "din" activity) in various
gram-negative bacteria and a search for such factors.
Results:
Sub-cloning of the H 2 region of Salmonella typhimurium.
J. The H 2 region of Salmonella was subcloned into the broad-host range
plasmid RP4. The subcloned fragment contains the flagellar gene and
the invertible controlling region but does not encode the transacting
factor necessary for inversion.
2. The same I 12 region has also been subcloned onto a smaller broad-host
range plasmid, in such a manner that the streptomycin resistance gene
on the plasmids will be expressed only if inversion of the H 2 region
occurs (Plasmid RSF 1010).
These plasrnids provide convenient assay systems for "din" in gram
negative bacteria a) they can be transferred by conjugation into various genera.
b) the presence of "din" will cause switchi ng of the H 2 region on the
plasmid.
Search for "din " activity in gram negative bacteria
The RP4 containing the H 11 region was transferred by conjugatio n into
a variety of gram negative bacteria, and retransferred out into a nonmotile E. coli recipient. The E. coli would exhibit motility only if the H 2
region had been inverted in the particular gram negative strai n being
tested (Table 1).
E. coli C, o ne strain of E. coli K 12, and one species of Proteus were
shown by this assay to have "din" activity.
The RSFIOlO H 2 derivative is currently being transferred into these
genera. Thjs will give confirmation of and a more direct ind ication of
" din" activity, as streptomycin resistance can be detected, without having
to transfer the plasmid out into a second recipient.
Conclusions
We have constructed an assay system for '·din" actiVIty in gram
negative bacteria, and have shown in our initial screens that some species
possess such a n activity. This is preliminary evidence that different genera
of gram-negative bacteria possess homologous gene control mechanisms.

TABLE I
"Din" activity in gram-negative bacteria.
Strain
Presence of motile swarms on transfer
of plasmid to E. coli
Escherichia coli C
+
Escherichia coli K 12 (HB I 0 I )
+
Escherichia coli K 12 (MS7000)
Citrobacter freundii
Proteus morganii
+
Proteus mirobilis
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H. P. Voorheis, MO., PhD., OCMT ., in collaboration with Ocrek P . Nolan,
BA (Mod) .
Department o f Biochemistry, Trinity College, Dublin.

The Role of Calcium in Surface Antigen Sll'itching.
T he primary objective of this project is to explain the way that calcium
ions are transported and the plasma membrane potential ( b. 'V p) is
generated and controlled in bloodstream fo rms of T. brucei, the etio logic
agent of human sleeping sickness.
The secondary objective is to relate these two bioenergetic parameters
to one of the m ost impo rta nt physiological events in the life cycle of this
important parasite, differentiation fro m one a ntigenic variant to another.
To the initial year of the project the aim was fi rst to measure the amounts
of the major ionic species, including Ca2+, in T. brucei, second to measure
the magnitude of 6 'liP and determine its origin and third to investigate
the possible existence o f any energised organelle within T. brucei that
might influence Ca2 + movements. These objectives have been accomplished.
The concentration o f the majo r ionic species in cells were measured by
atomic absorption spectrophotometry, a nd ion selective electrodes. T hese
were found to be: K +, 115 mM± 8 mM; Na +, 14 mM± 3 mM; C a 2 +,
1.0 mM± 0.5 mM; Z n 2 +, 2.05 mM± 0. 15 mM; Cu 2 + not detected
(limit of detectio n, 2 j.~M); Cl - , 106 mM ± 8 mM. In no rmal cells the
intracellular water amounted to 3.06 ± 0.1 j.~lfmg of cell protein, determined as the [U- 14C]sucrose impermeable 3 H 20 -permeable space.
The plasma membrane p otentia l ( 6 'liP) was fo u nd to be 83 ± 5.3 mV
as assessed by measu ring the distribution of low no n-depolarising concentrations of 86 Rb + whic h specifically reports only the plasma membrane
po tential (Seott a nd Nicholls, 1980). T his val ue did not change significantly
in the presence of 5 1-1M valino mycin (8 1.1 ± 5.2 m V) indicating that 6 'V p
in these cells was dominated by the po tassium diffusion poten tial. This
conclusion was strengthened by calcu lating the theoretical K + diffusion
potential predicted from the concen tration of K + inside and outside the
cells using the Nernst equa tion (8 1 m V ± 3. 1 m V), which is in very good
agreement with the value obtained usi ng 86 Rb +.
The potential dependent uptake of low non-depola rising concentrations
(4 nM) of TPMP +, which reports the algebraic sum of a ll the membrane
potentials of the cell, ( Hoek et al., 1980; D avis and Brand, 198 1), gave a
value of 138 ± 7.2 m V, sign ificant ly higher than that obtained with B6 Rb +.
T his result established the existence of at least o ne energised organelle
inside the bo unda ry of the plasma membrane of T. brucei.
The identity of th.is organelle was established to be the mitochondrion
since the potential repo rted by TPMP + could be reduced to that found
with 88 Rb + by treating the cells wi th either valinomycin (5 j.~M), or FCCP
(3 1-1M), or o ligomycin (0.65 j.lg/ ml) without affecting the distribution
of 80 R b+.
Furthermo re, these experiments reveal for the first time that the
mitocho ndri on of T. brucei, which is a promitochondrion (Vickerman,
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1962, 1965), is energi ed and has an H + gradient across its inner
membrane. It is interesting to note that the H + gradient appears to arise
as a consequence of H + pumping by the mitochondrial F 1 A TPase a nd
no t in these parasitic cells by a respirato ry chain which is highly
abbreviated although not totally absent.

PR EG NANCY AND CONGENITAL DEFORMITIES
John G. Bannigan, MB., BCh., BAO., BSc., PhD., in collaboration with
Elcanor Garvey, M Sc.
D epartment o f Anatomy, University College, Dublin.

Director: Professor J. B. Coakley.
The Foetal Alcohol Syndrome with particular reference
of the Brain.

10

the Development

The objective of this study is to see how the administration of ethanol
to pregnant mice affects the development of the foetal brain. Ethanol
was given to the mice in three ways.
I) Included in the drinking water from day 11 of gestation until day 19
as a 10 % solution. This resulted in the consumption of the equivalent of
I ml pure ethanol per 24 hou r period.
2) A single dose of 0.25 ml ethanol in 0.5 ml water by gastric intuba tion,
on day 11. The foetuses were examined o n day 19.
3) A single intraperitoneal dose of 0.25 ml etha nol in I ml normal
saline o n day 11. Examination of foetuses on day 19. The res ults of the
above treatments are given in Table 1.
It is clear that a single large d ose reta rds g rowth more severely than the
daily intake of a small quantity. Hence, a single heavy "binge" may be
hazardous in human pregnancy. Tt is also clear tha t in a ll three methods
of treatment the retardation of brain growth is more severe than that of
other organs.
TABLE 1
Effects of different ethanol treatments expressed as percentage of cont rol values (g).
Measurements made on day 19. N.S.
not significant.
Treatment

Body weight

Control

1.52 ± 0.6

Placental weight

Brain weight

0. 19 ± .005

.084 ± .001

Ethanol in
drit1king water

- 4%

N.S.

-6%

Single oral dose
of ethanol

-9 %

N.S.

-8 %

-34 %

N.S.

-20 %

Single intraperitoneal
dose of ethanol
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In a fu rther experiment a single o ra l dose of ethanol was given on
day 11 and the foetuses recovered 48 hours later. In this case foetal
weight was reduced by 30 % compared to contro ls. Hence, the damaging
effects of ethanol are exerted al most immedia tely, but considerable
compensatory growth can occur, because if allowed develop until day 19,
si mila rly treated foetuses show only a 9% weight reduction.
A further experiment examined the effect of ethanol on the incorporation
of 3 H-thymidine into DNA of the embryo. The results of this experiment
are given in Table n. lt can be seen that as well as reducing the amount
of thymidine incorporated into replicating DNA, ethano l also reduced
the amount of free 3 H-thymidinc in the nucleoside precursor pool,
suggesting an effect o f ethanol on placental transport.
TABLE lf
Effects of Ethanol on incorporation of tritiated thymidine into embryo DNA
Sp. activity
acid soluble
' H-TdR CPm ,mg
~tg/mg
embryo wt. embryo weight
DNA

Treatment•

Weight (mg)

Ethanol

66.6

Saline

63.8

Percent difference
and significance

±9
± 12.3

N.S.

22
21

± 3.3
± 5.0

N.S.

32 1 ± 66.7
506.6

±

116.3

36.6 %
P < .OOl

Sp. activity
DNA

CPm/~tg

± 4.7
22.4 ± 6.1
16.9

24.6 %
P < .05

*Et hanol or saline was injected on day 12. ' H-TdR was injected 3 houn later and the
embryos were recovered after a further hour.

Professor John Bonnar, MA., MD., FRCOG., in collaboration with
Brian L. Sbeppard and Mabmoud K. Hammad.
U niversity Department of Obstetrics and G ynaecology; Sir Pat rick Dun's
Research Centre; St. Jamcs's Hospital, Dublin.

Ultrastructural and Cytochemical Changes of the Human Cervix during
rhe Menstrual Cycle and E./Jeer of Progestational Steroids.
T he effects of progestational steroids on the morphology of epithelium
and oestrogen bringing sites of the human uterine endocervix are being
investigated. Cervical Biopsies have been obtai ned from uteri removed
by hysterectomy from 10 control patients, 8 patients takjng Norethisterone
and 8 patients taking levonorgestrel, for I to 6 months prior to hysterectomy. One half of each biopsy has been examined by scanning and
transrrussion electron rrucroscopy a nd the other half frozen in liquid
nitrogen for assay of oestrogen cytosol level.
Scanning electron microscopy of the glandular surface of the endocervix
has shown both cilia ted and non-ciliated, secretory epithelial cells. The
ciliated cells increase during the proliferative phase of the menstrual
cycle reaching a maximum number at ovulatio n. The cell boundaries,
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microvilli, and cell volume of the secretory cells showed distinctive changes
throughout the menstrua l cycle. Transmission electron microscopy using
peroxidase has shown oestrogen receptor si tes in epithelial and stromal
cells, predominantly at ovulation. The reaction with peroxidase was
located within the nuclear envelope, endoplasmic reticulum and cytoplasmic granules.
These findings suggest that progestational steroids affect the surface
topography of the endocervix. Large numbers of cone shaped epithelial
protrusions develop with an increase in cellular disruption, irregularity
of secretory cell size, and a reductio n in the number of ciliated cells. The
identification of oestrogen sensitive areas in cells is being studied in relation
to oestrogen cytosol level.
The study is making good progress towards its objective which should
be achieved within the three year project.
Miguel A. De Arce, MSc., PbD.
Department of Pathology, University College, Dublin.

Studies on tlze Replication of X-clzromosome DNA in Normal Females and
in Patients witlz Numerical or Structural %-chromosome Abnormalities.
This project aimed at the study of replication of DNA in normal and
abnormal X chromosomes. To this effect we have studied X chromosomes
from normal women, from atypical Turner syndrome with Xpll isochromosomes, deleted (Xq ter ~ Xq13) Xs, a triple X, a ring X, and a
number of female mules, that are re levant to this study because they have
"heteromorphic" X chromosomes. In the course of this st udy we also
detected a number of cases of fragile Xq28 chromosomes and by investigating their families we have found some heterozygotes. Tn all cases the
replication was followed with Bromodeoxyuridine.
Briefly, our conclusions as far as DNA replication is concerned are as
foll ows:
a) ln normal Xs there is more than one seq uence of replication of the
DNA, possibly as many as six.
b) When the level of resolutio n of the banding is low, or when the number
of bands is reduced through deletion, the previous fact could mimic
a situation of randomness in the order of replication of the bands.
c) Ln isochromosomes of the long arm, both arms seem to start replication
independently. Accordingly, both symmetric and asymmetric replication patterns occur in the same type of isochromosome, with frequencies
that match well the expected values in the hypothesis of independence.
d) When there is more than one late replicating X, they do not always
replicate synchro nously o r follow the same sequence.
e) Mules do not provide good material for a cytologic proof of Lyon's
hypothesis, because the asinine X-inverted in relation to the equine Xis preferentially late replicating. It remains to be seen if fragile X will
provide this proof.
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f) Some authors have suggested that the replication status of the fraXq28
could be related to the JQ of carriers. Having found a g ro up of carriers
showing a ra nge of IQ, we a re in a positio n now to exami ne this
hypothesis further. Unfortunately the project had to be interrupted
at this stage.
P rofessor J ames A. Houghtoo, BSc., P hD., in collaboration with Cyril
V. Carroll, MSe.
Department of Microbiology, University College, Ga lway.

A S tudy of the Causes of Genetic Abnormality in the Chromosomes of
Human Gametes.
Chromosome abnormality is a major cause of mortality, morbidity a nd
handicap in ma n. U ntil recently it has not been possible to study directly
its causes and consequences by analysing the chromosomal constitution
of human gametes and thus determining the factors which predispose
gametogenesis to error. Rather, the available information has been
spec ulative, inferred from population studies of abortuses, perinatal
deaths and livebirths. In this project, it is intended to develop a reliable
technique for the direct analysis of the chromosomes of human sperm
and to use this method to study the factors which affect the form a nd
frequency of chromosome a bnormality induced in sperm during gametogenesis.
ln 1978, a technique was described for the direct analysis of h uma n
sperm chromosomes based on the penetration of zona pellucida-free
hamster eggs by capacitated human sperm. However, repeated attempts
by several laboratories to use this technique have not been successful.
To the early stages of this project, this technique was stud ied. Each stage
of the procedure was optimised and a modified method has now been
developed which yields consistently reliable preparations of human sperm
chro mosomes of analysable quality.
In the improved technique, the motility and morphology of each h uman
semen sample is initially assessed by a videomicrographic method.
According to its characteristics, the sper m are prepared by low speed
centrifugatio n or motile selection and the optimal capacita tion time
established. Zona pellucida-free hamster eggs are prepared and inc uba ted
with the sperm sample. Gamete interaction is maintained for 4 h and the
progress of penetration monitored. Penetrated eggs are incubated overnight
in buffered Ham's F IO medium and a further 4 h in Ham's FIO containing
the mito tic inhibitor colcemid. The penetrated eggs a re swollen prior to
fixation by immersion in hypotonic sodium citrate in a coated culture
dish for at least 15 min. Eggs are then removed into a small drop o n a
microscope slide. Four drops of fixative are successively applied a nd the
spreading of the eggs is monito red microscopically. After the final drop
of fixative, the slide is rapidly dried. The metaphase chromosomes are of
good quality and may be analysed using conventio na l stai ning or by
Q-banding techniques.
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Using this procedure, it has been consistently found that about 20-25 ~~
of all penetrated eggs give chromosome preparations of analysable quality.
Semen samples from donors showing high sperm penetration rates have
been found to yield up to 10 analysable sperm chromosome metaphases
for each superovulated hamster.
In order to enable the chromosomal constititutions of sperm samples
from other laboratories and institutes to be analysed, studies have been
carried out on transportation conditions. A simple procedure has been
developed by which deep-frozen semen samples may be transported to
this laboratory and used for sperm ch romosome studies.
The majority of samples that have been analysed have come from
normal fertile individuals and the form and frequency of chromosome
aberration in these samples is being determined. In addition, a number of
samples have been investigated from individuals carrying chromosomal
rearrangements. Analysis of the sperm chromosomes from these individuals will provide useful information on the behaviour of rearranged
chromosomes during gametogenesis. Sperm chromosome studies are also
being carried out on a number of males showing sex chromosome
aberrations.
Now that a working technique has been developed for the analysis of
the ch ro mosomes of human sperm , it is hoped that these studies will
contribute significantly to our understanding of the factors involved in
the causation of chromosome aberration in man.
RESPLRATORY DISEASES
P. Finnegan, MO. and J. F. Greally, MD.
Department of Medicine and Pathology, University College, Galway.

The Control of Synthesis of Immunoglobulin E in man.
The object of the research is the study of in vitro synthesis of immunoglobulin E human lymphocytes in normal and asthmatic individuals. To
do this, methods of separa ting human T and B lymphocytes were developed
and in vitro culture techniques were established. Mitogen stim ulation
using PHA, Con A and Pokeweed mitogens over different incubation
periods 5-14 days fai led to reveal any consistent production of plasma
cells synthesizing immunoglobulin E using immunofluorescence techniques.
More recently, a double sandwich enzyme-linked immunoassay has been
used to measure immunoglobulin E. There are still some difficulties
remaining in the standardisation of this assay. These appear to be due
to non-specific interaction of serum factors with one o r several of the
reagents which are used in the system. Nevertheless the sensitivity of the
technique is such that quantities of JgE as low as 50 pico grams per m/ of
culture may be measured. This compares favourably with the levels of
sensitivity achieved by other workers. The resolution of the technical
difficulties is anticipated in the immediate future and we hope to commence
examination of asthmatic patients' lymphocytes shortly.

96

AD HOC COMMITTEES
Adriao Dunoe, BSc. (London), PhD. (Dublin), in collaboration with
Laurence Lacey, BSc. (N.U.I.) and Lee Aun Loo, BS c. (Dublin).
Department of Pharmacology, University College, Dublin.

Optimal Design of Pharmacokinetic Experiments.
The aim of the project is to develop mathematical/statistical techniques
for use in the design of optimal pharmacokinetic experiments aimed at
discrimination between competing models and precise estimation of the
parameters of the " best model".
The work to date has concentrated o n the design of model discriminatory
experiments. The last report mentioned that an instability fo und in tbe
information theory approach was due to the form of the assumed prior
distribution for the model parameters. A new theo retical approach was
constructed and incorporated into the computer program package. The
characteristics of the programs a nd their performance in a variety of
situations were studied by means of computer sim ulated data. The results
may be summarised as follows:
( I) The predicted entropy (i nformation) changes, which fo rm the basis of
the design technique, were in close agreement with the actual changes
in entropy arising from taki ng samples. Figure l illustrates this
agreement.

(2) The design strategy led to effective discrimination between linear
pharmacokinetic models as demonstrated by table l.
(3) The design strategy was shown to be more efficient than a n arbitrary
design.
(4) It was shown that discrimination efficiency decreased as the noise
level in the data increased as illustrated by figure 2.
(5) Model d iscrimination was achieved even when the initial experiment
was badly designed.
(6) The design strategy led to effective discrimination between linear and
nonlinear pharmacokinetic models as demonstrated by table H .
(7) The design strategy was shown to be effective in the situation where
a different subject selected a t random from a population of subjects
was used at each step of the seq uential process.
These results indicate that this modified information theory design
approach behaves extremely we.ll when applied to pharmacokinetic model
discrimination.
Another suite of programs based on a design which optimises the
difference in the weighted resid ua l sums of squares of the competing models
has been written and is c urrently being debugged and tested using computer
sim ulated data.
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TABLE l
Model Probability
Number of
Observations

0
10
IJ

12
15
17
19
21
23
25

Monoexponential

Biexpooeotial

Triexponential

0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.33
0.188
0.137
0.099
0.033
0.040
0.057
0.035
0.018
0.003

0.33
0.812
0.863
0.901
0.967
0.960
0.943
0.965
0.982
0.997

Probability values associated with each of the three linear models being
considered, before and at intermediate stages of the experiment. The data
was generated from a triexponential model.
TABLE li
Model Probability
Number of
Observations

Linear Elimination

M.M. Elimination

0
10
11
13
15
17
19
21
23

0.5
0.429
0.362
0.319
0.139
0.046
0.013
0.009
0.003

0.5
0.571
0.638
0.681
0.861
0.954
0.987
0.991
0.997

Probability values associated with a single compartment model with
linear and Micbaelis-Menten elimination kinetics, before and at intermediate stages of the experiment. The data was generated from a single
compartment model with Michaelis-Meoteo elimination.
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Mary Garrett, MSc., PhD., in collaboration with J. Bruton, BA. (Mod).,
PhD., Bernard Donoe, BSc., K. Kcating, MCSP., W. F. McManus,
FRCS(I)., Paul Carr and Anita Mahon.
Physiology Department, Trinity College, Dublin.
Comparison of Patterns of Locomotion in Normal Children and in Children
IVith Cerebral Palsy.

The assessment and treatment of cerebral palsied children with spastic
diplegia (CP) is highly personal and few measurements are available to
guide clinical staff. The object of this study is to devise suitable tests which
will yield quantitative data for the guidance of orthopaedic surgeons and
clinical staff in their assessments. These data are obtained by measuring
various parameters of normal locomotion and locomotion during which
a momentary resistance is imposed. The locomotion testing equipment had
been extended to include a video-timer, a device to measure speed of
walking, step length, step frequency, an X- Y plotter, and a triggering
system which allows both for synchronous activation of all recording
equipment and for application of momentary resistance at any selected
time in the walking cycle. This eq uipment has been thoroughly tested a nd
is now fully operational. The investigative method involved synchronous
measurement of times of changes of knee angular displacement and
velocity, times of activation of knee flexors and extensors, times of foot
contact, walking speed, step length, and step frequency during a single
walking cycle in normal chi ldren and in cerebral-palsied children.
A total of 5 normal and 3 CP children have been tested, yielding
synchronised visual and physiologicalfbiomechanical records. Visual
inspection of the video recordings helps the observer to integrate the
results of the physiologicalfbiomechanical measurements into a functional
totality.
The data obtain d have been analysed for possible relationships
between pairs of parameters and an attempt has been made to describe
one parameter in terms of two other parameters. There is a good relationship (r > 0.8) between 3 pairs of parameters. Similarly the attempt to
describe one parameter in terms of two others has yielded a strong
relationship in only 3 cases. These relationships have been examined
using multiple linear regressions and analyses of variance.
It is hoped that further testing and analyses wi ll
(a) p rovide a means of grouping normal and CP subjects separately,
(b) identify those CP patients who have the best chance of benefitting
from surgery,
(c) identify the changes in the walking capabilities of the CP child
post surgery.
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RESEARCH UNITS, REPORTS
ALCOHOL RESEARCH UNIT
Director: Professor D. G. Weir, MD., FRCPI.

Trinity College and St. James's Hospital, Dublin.
(A) Introduction
As in previous years, the research projects have been divided into two
groups - those related to advancing our understanding of "alcoholism"
and its management and those related to "alcohol induced defects in
internal metabolism". The projects described in sections B, C and G ( I)
can be bracketed under the term " alcoholism" and the remainder as
"alcohol induced metabolic defects".
(B) Psychiatric Studies in Alcohol Dependence
M . G. T. Webb
G . Corrigan
M . Daly
(C) An Animal Model of Alcohol Addiction
G . M. Murphy
P. Wilsoo
M. G. T. Webb
R. R. O 'Moore
(D) Measurement of Serum Hepatic Enzymes in Population Screening for
Alcohol Related Disorders
(I) Foetal alcohol syndrome
(2) Alcohol related liver disease
N. P. Kennedy
M . Barry
R. R. O'Moore

(E) The Effect of Alcohol on Folate Metabolism
(I) Development of an animal model of alcohol related liver disease.
(2) Effects of alcohol on methionine metabolism.
(3) Alcohol induced folate deficiency.
(4) The teratogenicity of alcohol.
(5) The effects of alcohol on folate catabolism.
A. Molloy
S. Keating
J. McPartlin
E. Wilson
P . McGing
J. M. Scott

(F) Immunological Mechanisms of Alcohol induced Liver Disease
(/) Functional immune regulation in alcohol induced liver disease.
(2) Monocytosis: a feature of severe a/co/wlic liver disease.
U. McKeever
C. Feighery
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(G) Biochemical Disorders R elated to Alcohol Metabolism
(!) Alcoholism and the metabolism of acetaldehyde.
1.1 Aldehyde dehydrogenase in human liver.
1.2 Aldehyde dehydrogenase from human erythrocytes.

(2) Ethanol- Drug Interactions.
2. 1 MD 780236
2.2 Tricyclic a ntidepressants.
(3) Biogenic Amine - Ethanol Interactions.
K. F. Tipto n
K. Ward
D. Kelleher
C. M. Ryle
G. T. M . Henehan
J. M . McCrodden
(B) Psychiatric S tudies on Alcohol Dependence
The overaJl a im is to explore the concept of alcohol dependence, its
development and its application to the investigation a nd treatment of
alcoholism.
Three groups of studies have been undertaken in 1983.
l. The investigation of alcohol dependence in a population of general
medical in-patients (Dr. Geraldine Corrigan).
2. Compariso n of severity of alcohol dependence and of alcohol-related
disabilities between general medical and general psychiatric populations
(Dr. Maeve Daly).
3. Factors predicting successful out-patient detoxification from a lcoho l
(Dr. Marc us Webb).
I . The hypothesis to be tested was that alcoholics identified o n genera l
medical wards would show low levels of alcohol dependence when
compared with alcoholics entering a psychiatric hospital treatment
programme.
All medical in-patients who were admitted to Sir Patrick Dun's Hospital
a nd to St. James's H ospitals I and 5, a nd who stayed over 72 ho urs during
selected months of 1982- 83, were interviewed. They number 278 (49
being excluded who stayed less than 72 hours). Inclusion criteria for
further study were (i) age 16-65 years (Ill pa tients excluded), (ii) patients
agreeable to interview and able to co-operate (9 patients excluded),
(iii) no clinical evidence of acute or chronic brain damage (no exclusions).
Of the I 58 patients who met the inclusion criteria, 35 alcoholic patients
were identified by the M AST and CAGE questio nnaires (22 %). Thirty-five
per cent of 94 male patients and on ly 3 % of 64 female patients scored
positively on these standardised a nd widely used screening questionnaires.
The correlation coefficient for MAST and CAG E scores over the interviewed sample of 158 patients was 0.84. Severity of alcohol dependence,
measured by the SADQ, showed a mean of 15.2 with a range of 3- 58
(maximum score possible 60). This compares with a mean of 23. 1 (range
0-60) among identified alcoholics in a psychiatric hospital studied in the
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previous year by Dr. J. Meehan. Mean total score and subsection scores
of the SADQ were significantly less in the general medical patients than
in the psychiatric hospitaJ alcoholics ( Maoo-Whitney Test). Patients with
mild dependence (less than 20 on SA DQ) among general medical patients
showed a trend to a higher " typical consumption" and " relief drinking
pattern" but o therwise showed a similar drinking profiJe to those with
mild dependence in the psychiatric hospital.
Other findings included the identification among the medical patients
of one major factor from SADQ scores accounting for 53 % of the
varia nce. T his helps to validate the SA DQ and is in line with our own
and its designers' previous findings. Second order factors, on varimax
rotation, however, did not identify the subsectio ns of the SADQ. Patients
with cardiovascular illnesses showed the highest prevalence of alcoholism
(29 %) and 50 % of alcoholics were diagnosed by the physicians on
admission. Biochemical parameters, as has been found elsewhere, were
poor diagnostic aids: only 34 % of the alcoholics identified by the
questionnaires showed one or more abnormal result.
Among the 35 alcoholics, the order of development of dependence
symptoms was studied using the Edinburgh Alcohol Dependence Schedule
(EADS). A test of randomness found that the temporal o rdering of
symptoms was not random and there was significant non-zero correlation
with the sequence of sympto ms found previously in the psychiatric sample.
Fewer dependence symptoms were recorded on the EADS in the general
hospital sample, in line with the SA DQ findings, but physica l withdrawal
symptoms tended to occur earlier.
These findings show that alcoholics sampled in this way and identified
o n general medical wards have many similarities to those seen in psychiatric
hospitals but are less severely dependent. They may therefore be more
amenable to therapeutic intervention. Some differences are suggested by
the analysis of subsections of the SADQ and the EA DS but their significance is doubtful in view of the relatively small number of subjects.
That the SADQ is measuring an important dimension of alcoholism
is supported by this study which identified a major factor of similar degree
to that found in three previous studies (two of our own).
2. Comparison of se1•erity of alcohol dependence and of alcohol-related
disabilities between general medical and general psychiatric populations
(Dr. Maeve Daly).
This study was designed to fo llow on from Dr. Corrigan's study. Tt is
nearing the end of data collection and results are not yet available. The
original aim was for a direct comparison between similarly selected
samples of medical and psychiatric out-patients in respect of alcohol
dependence a nd other alcohol-related disabi lities, e.g. medical, family,
social, financial and legal complications. A pilot study found major
problems in the logistics of interviewing medical out-patients and round
relatively few alcoholics among sequential psychiatric out-patients at
St. James's Hospital. The project was therefore altered to investigate
comparable in-patient samples at St. Jamcs's and St. Patrick's Hospitals.
The hypotheses were that (i) alcoholics identified o n the medical wards
would have more medical disabilities and few family, social and legal
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complications, (ii) alcoholics identified on the psychiatric wards would
show more severe dependence symptoms.
In additjon further evidence would be collected that the temporal
development of dependence symptoms was similar in the two groups.
A new schedule to record alcohol-related disabilities has been developed
but still requires to have reliability studies carried out.
3. Fartors predicting successful our-patient detoxification from alcohol
(Dr. Marcus Wehb).
Out-patient detoxification of alcoholics is used increasingly, both for
theoretical reasons to do with environmental cues which maintain d rinking
and for expediency, as psychiatric beds are being rapidly reduced in
number. Few studies exist of the effectiveness of out-patient detoxifi.cation
and th ose that have been published suggest a high drop-out rate. The
hypothesis constructed was that patients with higher dependence ratings
would be less likely to complete detoxification.
Severity of dependence measured on the SA DQ was therefore compared
with demographic items and with aspects of the drinking history including
the recent occurrence of other alcohol-related disabilities as to their
capability to predict successful detoxification. The sample was a sequential
series of 45 patients admitted to the care of an out-patient detoxification
programme.
Data collection has been completed and initial findings suggest that
the SADQ predicts those patients who are admjtted to in-patient care
during the out-patient detoxification attempt but not those who drop out
from treatment. SA DQ scores are found to correlate highly with nicotine
consumption as well as with alcohol consumption giving rise to therapeutic as well as theoretical speculation.
Further analysis of the data may suggest other reasons for dropping
out of treatment. Clearly further studies of out-patient detoxification are
indicated while a simple, brief aid (the SADQ) to the assessment of
patients in such programmes has been identified. This study also supports
the utility of the concept of the alcohol dependence syndrome.
(C) An Animal Model of Alcohol Addiction
Introduction
The object of this study is the development of an animal model which
would allow biochemical and physiological studies on the pathogenesis
of alcoholism. We have previously reported (I) the results of exposure
of mature male rats to ultraviolet (UV) light: rats showed preference for
ethanol 8 % over water. It was also shown that corticosterone levels in
the plasma were significantly reduced when the animals were either
drinking or under UV light (2). These results arc similar to some other
studies on chronic alcohol exposure. We have proposed a stress hypothesis
to explain these findings in whjch ACTH and the natural opiates (Met and
Leuenkephaline and possibly endorphins) could be related (5). The
present study is concerned with expos ure of groups of rats to UV light
and measuring the variables mentioned (i.e. adrenocorticotrophin
hormone-ACTH, corticosterone, metenkephalin and leuenkephalin).
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The studies have now been extended to 15 groups of rats (8 rats per
group). The results have been classified accordi ng to the levels of alcohol
intake and the presence or absence of choice of water with the alcohol.
No correlation existed between the ACTH levels and corticosterone levels
in relation to a lcohol intake. The negative correlation between leuenkephalin and mean a lcohol intake P = < 0.001 still holds up to a level
of 2.5 g alcohol/day (Fig. 1). A similar trend in metenkephalin levels exists
(Fig. 2) but this has still not quite reached statistical sign ificance. The
pattern in the higher levels of alcohol consumptio n still remains unclear.
Additional data points are required .

Conclusions:
(I) Mean alcohol consumption of < 5 gfday show peak consumption
within 3 weeks.
(2) Above 5 gfday the increase is linear up to 7 weeks.
(3) Removing choice of water leads to increased meal alcohol consumption.
(4) The actual diet has a very mino r effect.

Further Studies
lt is intended to set up six additional groups o f rats on a no choice,
high alcohol intake. This will give twelve additional data points at
alcohol consumption levels of > 5 gfday. It is hoped that this will determine
whether a positive correlation exists between increasing brain enkephalin
levels and increasing alcohol consu mption.
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(D) Measurement of Serum H epatic Enzymes in Population Screening for
Alcohol Related Disorders
( 1) Liver enzyme estimation in antenatal screen for alcohol abuse.
The foetal alcohol syndrome (FAS), described by J ones & Smith in
1973 (1), is a condition caused by altered embryonal growth a nd
dysmorphogenesis due to maternal alcohol ingestion during pregnancy.
Concern about the adverse effects of maternal alcohol consumption in
pregnancy is an ancient one (2), and has received a great deal of attention,
particularly in North America for the last decade (3, 4, 5, 6).

Considering the expenditure on alcohol in Ireland, and the significant
consumption by young people (7), it is surprising that so few cases of
FAS are recognised.
A pilot study designed to estimate the incidence of alcohol abuse in
early pregnancy in Dublin maternity hospitals was carried o ut. Liver
enzyme estima tions including aspartate transaminase (AST), gammaglutamyl transpeptidase (GGT) and glutamate dehydrogenase (GD H),
were performed on a sample of 63 sera drawn from 3,000 deep-frozen
sera obtained from pregnant women at their first antenatal visit for
routine screening tests.
TABLE I
Liver Enzyme Abnormalities in First Trimester of Pregnancy compared with Controls
Test Group
n = 63

Controls
n 23

Alone

+ GGT

+ AST

GDH

15 (24 %)

I (16 %)

3 (5 %}

AST

0

0

GGT

0

-

-

Alone

1 GGT

10 (43.5%) 7 (30.4 %}
0

0

0

-

+ AST
I (4.3 %)

--

The figures represent numbers of patients with serum enzyme values above the reference
range in the indicated category, with percentage of the total sample (e.g. test group
100 %
63) in brackets.
Reference ranges are as follows: GDH 0-5 IU/ 1, AST 7-40 TU/ I, GGT 5-40 IU/ 1.
The test group consists of 63 sera from mothers in the first trimester of pregnancy.
The control group consists of 23 sera from healthy executives.

These figures show an unexpectedly high percentage of patients with
elevated seru m GDH in the absence of raised serum AST or GGT. On
review of the literature, stability of GDH at -20 Deg. C. is q uoted
variously between 24 hours and 2 months (8, 9).
Consi dering our fi ndings in the pilot study and the notable Jack of
concensus regarding optimal storage and analysis of GDH it was decided
to reassess the G DH assay available and to design an optimised micromethod prior to proceeding with a more extensive analysis of the amassed
a ntenatal clinic sera.
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(I) Glutarnate dehydrogenase assay in alcoholic liver disease:
Methodological studies.
Glutamate dehydrogenase (GD H) is a mitochondrial matrix enzyme
found predominantly in liver, although it is also present in heart, muscle
and pancreas (I). Activity is greatest in the centrilobular areas of the liver.
One of the first structural changes in the hepatocyte in alcohol-induced
liver damage is mitochondrial swelling and alcoholic hepatitis is characterised by centrilobular necrosis.
Serum GDH is raised in patients with a lcoholic liver disease (2, 3, 4,
5, 6) and was thought to be an index of liver cell necrosis (2). More
recently it has been argued that GDH levels do not correlate with necrosis
but with recent alcohol intake (6).
A study from this unit (4) comparing GGT and GDH in alcoholic
patients admitted for detoxification suggested that GDH is superior to
GGT in screening for alcohol abuse.
Serum GDH has also been demonstrably elevated in Reye's syndro me,
in which ultrastructural studies have shown hepatic mitochondrial
disruption (7).
Preliminary studies on frozen sera using a modified standard method
(8) showed poor correlation between GD H values and o ther liver enzymes.
Conflicting evidence exists concerning the stability of G OH in frozen
samples.
For these reasons, it was decided to examine in detail the GDH assay
variables at 37 De g. C. using the COBAS-8 I 0 centrifugal microanalyser
in order to optimise the method.
Preliminary findings are summarised:
1. Sample conditio n.
L ipaemia causes interference with the assay, therefore samples should
be fasting.
Thawed samples contain precipitates necessitating sample filtration.
2. Sample storage.
Samples frozen at -20 Deg. C. for up to 2 months have shown no
significant c hange in GDH activity when thawed once.
Samples repeatedly frozen and thawed for analysis show significant
decrease in GDH activity with each successive thawing.
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3. Non-specific activity.
NADH oxidation by other dehydrogenases in serum necessitates a
preincubation step to allow completion of endogenous reactions before
addition of GDH substrate.
1ncreased non-specific activity is found in sera of patients with liver
disease which required adjustment of the reference method.
Addition of lactate dehydrogenase (LDH) to shorten preincubation
time causes an unmeasurable degree of NADH depletion making
NADH optimisation difficult. The use of blank subtraction as an
alternative to prolonged preincubation or addition of LDH is an
effective solution to the problem.
Work in progress:
Studies using several clearing agents to solve the problem of turbidity
in thawed sera are being carried out, a nd further experimentation with
reaction constituents to quantify inhibitory effects and optimal concentrations is being done.
The possibility of counteracting activity loss with thawing by adding
the allosteric stabiliser ADP is being explored.
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(E) The Effect of Alcohol on Folate Metabolism
(1) Development of an Animal Model of Alcohol Related Liver Disease
The patbogenesis of alcoholic cirrhosis in man is poorly understood,
although a relationship has been established between cirrhosis and a
deficiency of hepatic lipotropes. In experimental animals the appearance
of alcohol induced fatty liver is known to be influenced by the presence
or absence of lipotropic agents such as methionine and choline. We have
demonstrated a reproducible incidence of fa tty liver in rats during chronic
alcohol intake. Manipulation of dietary nutrients using (a) nitrous oxide
to inactivate methionine synthetase and thereby limit the hepatic production of this amino acid; (b) methionine and choline deficient synthetic
diets to promote lipotrope deficiency, resulted in increased incidence and
severity of hepatic fat infiltration. Although a combination o f nitrous
oxide and lipotrope deficient d iet with alcohol resulted in the most severe
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fat infiltration and greatly reduced survival, the Lifetime of a nimals under
these conditions was not increased by methionine supplementatio n.
Further studies on the effects of combined N 2 0 and alcohol toxicity
are proceeding.
(2) Effects of Alcohol on Methionine Metabolism
One aspect of alcohol toxicity in relation to hepatic lipotropes is an
apparent wasting effect on methionine. The effect of alcohol consumption
on methionine catabolism was studied a fter i.p. admirustration of a
mixture of (methyl- 14 C)-methi onine a nd (2- 3 H}-methionine. Gross
examination of urinary radioactivity revealed that although alcohol
caused an increased excretion of both (l 4 C) and (8 H)-Iabel over a two
week period (averaging 1.6 times that of controls), the ratio of (14C) to
(3H ) did not change duri ng this time. However, since the effects of alcohol
on methiorune may be related to alterations in utilisation rather than
directly towards increased excretion, these studies are now directed
towards an exami nation of methionine recycling and utilisation in liver.
(3) Alcohol induced Folate Deficiency
Studies on the effects of a lcohol o n folate incorporation and metabolism
are now complete. Chronic alcohol consumption resulted in marginally
increased methionine synthetase activity but labelled folate uptake was
unaffected. The fola te polyglutamate profile, previously thought to be
altered by such alcohol consumption was also found to be unaffected.
This finding is in agreement with recently published reports. It was also
shown that previous effects seen were in fact artifacts of the laboratory
procedure for polyglutamate analysis resulting from increased lysosomal
membrane fragility in ethanol fed rats compared with controls.
(4) The Teratogenicity of Alcohol
Alcohol has teratogenic effects in experimental animals and in humans
including a marked incidence of neural tube defects (primarily seen as
exencephaly) in a n imals and a less well documented incidence in humans.
At present there is considerable interest in the possible role o f folate
deficiency as a causative agent in neural tube defects. Since alcohol has
antifolate effects both in experimental animals and in man this study was
carried out to test whether a lcohol related teratogenicity may be secondary
to alterations in maternal or foetal folate status.
Groups of folate deficient and folate replete mice were injected i.p.
with 0.03 ml/g of a 25 % alcohol solution in isotonic saline on day 9 of
gestation, the time of neural tu be closure. H alf of the mice were simultaneously given 10 Jlg folinic acid. Further batches of folate deficient and
sufficient mice were injected with salin e as controls. Examination of
foetuses was carried out on day 16 or 17 of gestation after sacrificing the
mother. The study revealed that (i) folate deficiency did not exacerbate
the incidence of foeta l abno rmality in a nimals given alcohol and also that
(ii) administration of folinic acid with the alcohol injection had no
beneficial effect. It does not appear from these results that foetal abno rmalities due to alcohol ingestion are caused by compromised folate status.
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(5) Effects of Alcohol on Folate Catabolism in Humans
It was proposed to study the effects of alcohol o n the rate of fo late
catabolism in humans by assaying breakdown products in urine. The
extremely low levels of folate catabolite in uri ne necessitated not only the
highly sensitive H PLC method of detection but in addition, extensive
preliminary fracti onation of urine was required. The standardisation of
a ll stages of the assay is now coming towards completion. The steps
include:
(i) fractionation o n dowex catio n excha nge columns;
(ii) derivatisation of fractionated material to the azo form;
(iii) furthe r purification on P 2 polyacrylamide columns;
(iv) concentration x 100;
(v) HPLC of extracts.
Recovery is monitored by addition of (3H) catabolite as internal sta nda rd
at the beginning of each assay.
Following estimation of normal levels o f P-aminobenzoylglutamate it is
proposed to examine the rate of catabolism of folate eo facto rs in alcoholics.

(F) Immunological Mechanisms of Alcohol Induced Liver Disease
(1) Functional Immune Regulation in Alcoholic Liver Disease
A defect in immune regulation has been implicated in the hypergammaglobulinaemia of alcoholic liver disease (ALD). Imbalances in
T Jymphocytes which inhibit (suppressors) o r augment (helpers) the
immune response have been implicated in various liver d iseases.
We have previously studied the relative distributio n of peripheral
blood T lymphocyte subpopula tions u sing monoclonal antibodies di rected
at these subsets. This established that ALD subjects had a significantly
increased ratio of helper:suppressor cells (H :S) compared with that of
control subjects. This study investigated the functional activity of peripheral
blood T lymphocytes a nd B lymphocytes of A LD patients. Two separate
assays looked at the function of suppressor T cells. One assay examined
B cell function.
The effect of Con A induced suppressor T cells in suppressing a utologous responses to this mitogen was no different in a group of 15 patients
with ALD ( %suppression = 15 ± 14 (mean± SO)) to that of 11 control
subjects ( % s uppression = 15 ± 18 (mean ± SO)). The second assay
used involved the production of lgG by a pool of tonsillar B cells eocultured with patient or control p urified T cells. The results showed no
significant d ifference between the effect of T cells from 6 patients with
A LO (%suppression -= 71.3 ± 5.6 (mean ± SD)) and that of 4 contro l
subjects( % suppression
66.3 ± 11.4 (mean ±SO)).
B cell function was investigated using a n assay which measured the
spontaneous production o f lgG, IgA and l g M by peripheral blood
mononuclear cells (PBMCs) of ALD patients, cultured over 7 days, using
a sensitive enzyme linked immunosorbent assay (ELISA). No significant
difference was found between lgG produced by 10 ALD patient PBMCs
(2,35 1 ± 2,370 ngfml (mean ± SO)) an d 8 control subjects (946 ± 949
ngfml (mean ± SO)) or l gM produced by 9 ALD patient PBMCs (586 ±
425 ng3mo (mean ± SO)) a nd 9 contro l subjects (532 ± 275 ngf ml
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(mean ± SD)). However, there was a highly significant increase in IgA
synthesised by 9 ALD PBMCs (1,336 ± 957 ng3ml (mean ± SD)) compared with that of 8 normal healthy subjects (355 ± 243 ngfml (mean
± SD)).
We conclude that the altered H :S ratio of ALD does not cause a defect
in immune regulation and is therefore not responsible for the hypergammaglobulinaemia associated with this disease. We suggest that
hyperstimulation of the B cells in vivo of ALD patients is responsible
for the increased lgA production by ALD PBMCs in vitro.
(2) Monocytosis: a feature of serere alcoholic liver disease
It has recently been suggested that monocyte suppressor cells play a
role in the peripheral lymphocyte hyporesponsiveness of chronic liver
disease. With the exception of early reports on monocytosis, based on
morphological criteria, in cirrhosis, the literature concerning monocyte
numbers in A LD is scarce. Because of the reported defects in the monocyte
function associated with cirrhosis this study used the monoclooal antibody
M0-2 to precisely identify and enumerate peripheral blood monocytes in
12 patients with severe active ALD. These results were compared with
9 age and sex matched healthy laboratory volunteers. Peripheral blood T
lymphocytes were also counted using Leu I, a monoclonal antibody which
is specific for these cells.
Both proportions (mean
38 % ± 20 %) and absolute numbers
(mean = 0.87 ± 0.69 x 109/ L) of M0-2 positive cells were significantly
higher in the severe ALD group when compared to those of healthy
controls (12 % ± 5 %; 0.25 ± 0.11 x 109/ L). A highly significant reduction in proportions (44 % ± 10%) and absolute numbers (1.0 ± 0.5 x
I09/ L) of T cells was apparent in patients with severe ALD when
compared to healthy controls (66 % ± 11 %; 1.5 ± 0.5 x 109/ L).
In this study, with the aid of a specific monoclonal marker of monocytes, a significant excess of these cells was discovered in the peripheral
blood of severe active A LD patients. In addition, a significant T cell
lymphopenia was observed. The combination of these findings may help
explain the lymphocyte hypo responsiveness characteristic of severe ALD.
Current Studies:
Increased activity of a prostaglandin-producing suppressor cell system,
thought to be mediated by the monocyte has been demonstrated in other
diseases. We are now investigating the possibility that sim ilar monocyte
suppressor cells may explain the cellular hyporesponsiveness of alcoholic
liver disease patients. Transformation assays are bei ng employed with and
without indomethacin (an inhibitor of prostaglandin synthesis). We will
determine the % suppression in each patient and look for a correlation
with the absolute monocyte count in each individual.
(G) Biochemical Disorders Related to Alcohol Metabolism
(1) Alcoholism and the Metabolism of Acetaldehyde
Ingested ethanol is oxidised, mainly in the liver, to form acetaldehyde
whjch is then further oxidised to acetate by the action of the enzyme
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aldehyde deh ydrogenase. The results of severa l studies have suggested
that acetaldehyde may be responsible for a number of the adverse effects
of ethanol either directly or by its interference with the metabolism o f
other aldehydes. 1n addition it has been suggested tha t defects in the
oxidation of acetaldehyde may be associated with a tendency to
alcoholism or alcohol-related tissue damage. The present studies, which
arose from those reported last year (see Annua l Repo rt 1982), were
aimed a t investigating the site of acetaldehyde oxidation in human liver
and furth er studying the possibility that defective oxidation of this compound might be associated with alcoholism.

1.1 Aldehyde dehydrogenase in human liver
Aldehyde dehydrogenase activity is associated with both the
mitochondrial and cyto plasmic compartments of the liver cell.
Previous work by this a nd o ther groups has shown that in rat the
mitochondrial activity will play the dominant role in the oxid ation
of acetaldehyde derived from ingested ethanol. However the metabolism and effects of ethanol in the human appear to differ conside rably from those processes in the rat and it has recently been
reported that the cytoplasmic form of aldehyde dehydrogenase plays
the dominant role in the metabolism of acetaldehyde in human liver.
Furthermore results have been presented that show the activity of
this form of the enzyme to be red uced in alcoholics.
Subcellular fractionatio n studies were carried out with four
separate human liver samples that were obtained intra-opera tively.
The differential centrifugation method was used a nd the purity of
the fracti ons obtained was assessed by determining the contents of
other enzymes that have known subcellular localisations. T he results
showed that a ldehyde d ehydrogenase activity was associated with
both the mitochondrial and cytosolic fractions of human liver. The
enzyme in the mitochondria had a high affinity for acetaldehyd e
(Km < 1 IJM) whereas that in the cytoplasm had a considerably lower
afl'inity (Km - 270 (.!M). These results, taken together with the
specific activities determined, indicate tha t the cytoplasmic aldehyde
dehydrogenase will, at best, o n ly make a small contribution to the
oxidation of the aceta ldehyde derived from the ingestion of
physiologically to lerable doses of ethanol. Studies with post-mortem
human Jiver samples indicate that the low Km mitochondrial aldehyde
dehyd rogenase is unstable a nd rapidly loses activity. This may
explain the conflicting results produced in earlier studies by o ther
groups.
The cytoplasmic aldehyde dehydrogenase activity appears, however,
to have a considerably greate r importance in the oxidation of some
more complex amines since, in agreement with o ur previous studies
in rat liver (see Annual Report 1982), it appears that the aldehyde
derived from the oxidation of N-te/e-methyl-histamine is a substrate
only for that form o f aldehyde dehydrogenase in human liver.

1.2 Aldehyde dehydrogenase from human erythrocytes
Some workers have claimed that the cytoplasmic aldehyde dehyd ro114

genase in human liver is reduced in alcoholics and that this is a
predisposing factor to alcoholism rather than a result of alcoholinduced tissue damage. Since erythrocytes lack mitochondria, these
cells shou ld provide a useful source of the cytoplasmic enzyme
uncontaminated by a ny mitochondrial activities.
Studies using polyacrylamide gel electrophoresis have shown that
there are two aldehyde dehydrogenase isoenzymes in erythrocyte
lysates and these may be separated by isoelectric focussing. The
major form has been purified to homogeneity and antibodies have
been raised to it in rabbits. These antibodies show a single precipitin
in double-diffusion studies against erythrocyte lysates. They are
being examined for cross-reactivity with the aldehyde dehydrogenases
from human liver. Tn addition a 125(1)-labelled sample has been prepared for use in a radio-immunoassay of erythrocyte aldehyde
dehydrogenase. lt is intended to use this assay to determine the
erythrocyte a ldehyde dehydrogenase in normal and alcoholic subjects.

(2) Ethanol-Drug Interactions
In addition to drugs such as pyrazole, disulfiram (antabuse) and
cyanamide which affect ethanol metabolism directly by inhibiting the
enzymes involved in its metabolism a number of other drugs have been
found to give rise to adverse reactions with ethanol for reasons that are
less clear. Two different c lasses of drugs are being investigated in order
to clarify the mechanism of this interaction.
2.1 MD 780236
This compound (3-((4-((3-chlorophenyl)-methoxy) phenyl) 5-((methylamino) methyl)-2-oxazolidinone methane sulphate) is a monoamine
oxidase type-B inhibitor which is produced because of its potential
value in the combined treatment of Parkinsonism. However, there
was some indication during clinical trials of a possible interaction
with alcohol. We have shown that the compound acts as a poor
substrate of monoamine oxidase as well as an inhibitor. The product
of that reaction is an a ldehyde (MD 240233) and the interactions of
this compound with the alcohol and aldehyde metabolising enzymes
has been studied. The compound was found to be neither a substrate
nor an inhibitor of alcohol dehydrogenase but it was a substrate for
the cytoplasmic a ldehyde dehydrogenase (Km = 4-10 JlM). It had
no effect on the high-Km a ldehyde reductase but it was found to be
a good substrate for the low Km enzyme (Km = 2- 3 J.1M). These
results s uggest that the metabolism of this compound at pharmacologically used doses would cause significant interference with the
metabolism of the aldehydes derived from the oxidation of the
biogenic amines. Since the effects of ingested ethanol also include
interference with this pathway, these results would predict an
additive effect of MD 780236 a nd ethanol on these processes. Since
it has been suggested that such interference with the metabolism of
the biogenic a ldehydes may result in sleep disturbances a nd that the
elevated concentrations of these compounds may also lead to the
formation of centrally-active condensation products, these effects may
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explain the potentially adverse interactions between ethanol and
this drug.
2.2 Tricyclic antidepressants
A potentially adverse reaction between a widely used tricyclic antidepressant and ethanol, leading to a disulfiram-like reaction has
recently been indicated. Investigation of the parent compound and
its metabolites showed that this effect was due to the direct inhibition
of aldehyde dehydrogenase by a major metabolite. Studies on similar
interactions with related drugs of this type a rc planned .
(3) Biogenic Amine-Ethanol Interactions
Studies on the effects of ethanol on the metabolism of biogenic amines
at the level of the aldehyde reductases (sec Annual Report 1982) have
been continued. Particular attention has been paid to the low-Km aldehyde
reductase from brain since this enzyme plays a central role in the
metabolism of the aldehydes derived from the metabolism of the biogenic
amines. [n addition it appears that this enzyme may be identical with the
aldose reductase from lens whose action has been implicated in cataract
formation.
I n order to assess the possible interaction between ethanol metabolism
and the breakdown of the biogenic amines, a detailed study has been made
of the kinetics of the oxidation of aldehydes by the purified low-Km
a ldehyde reductase from ox brain. T he enzyme was found to be active
towards a range of biogenic aldehydes and a ldoses, but simple aldehyde
such as acetaldehyde are not good substrates for the enzyme. The results
of these studies (which also showed that ethanol had no direct effect on
the activity of the enzyme) in comparison with results obtained with
aldehyde dehydrogenase, indicate that the observed effects of ethanol on
this system will result indirectly from the interactions at the level of the
latter enzyme. These effects would be expected to result in an elevation of
the level of the biogenic aldehydes, an increase in the concentrations of
the alcoholic metaboli tes derived from them and some interference in
the reduction of aldose sugars. An in vitro model, using isolated enzymes
and eo-enzyme analogues, has been constructed which should allow the
direct observation of these effects. Of particular interest in this context
is the potential for adverse reactions between the aldose reductase inhibitors that are being developed for the control of cataract and ingested
ethanol. These studies are being extended to assess the possible importance
of such interactions.
COELJAC RESEARCH UNTT

Director: Professor C. F . McCarthy, MD., FRCPJ., FRCP., in collaboration with Professor B. McNicholl, M D., FRCP!., FRCP., DCH.;
P rofessor P. F. Fottrell, PhD., DSc., MRIA.; Dr. F. M. Stevens, MB.,
BS. (Lond)., MRCP., MRCS.; Dr. D . R . Head o n, BSc., PhD. and
Dr. J. J. P helan, MSc., PhD.
The research may be considered under the following headings:
116

-

Register of Coeliacs
There are now I ,585 patients entered on the computer register. Patients
from St. Laurencc's Hospital are now on the register. Studies are in
progress to assess methods of foUow-up and Sir Patrick Dun's, the Cork
Regional H ospital and Our Lady's Children's Hospital have taken part
in these studies. The coeliac patients from the Royal Victoria Hospital,
Belfast are shortly to be included on the register. A preliminary analysis
of the patients on the register has been presented to the Irish Society of
Gastroenterology.
Malignancy
Cocliacs continue to develop malignant disease. Analysis of the data on
the occurrence of hyposplenism in coeliacs with and without malignancy
has been completed. The prevalence of hyposplcnism was similar in both
groups.
An initial report of the results of Ebstein Barr virus antibodies in
coeliacs has been published in the Lancet (Purtillo and Greally). This
led to further correspondence and a report from fssacson that he had
been unable to find the Ebstein Barr DNA in tumour material from one
of o ur patients. A full report of the studies o n Ebstein Barr virus has
been submitted to the Journa l of Immuno logy.
Hyposplenism
Clear evidence that hyposplenism improves while o n a gluten free diet
has been obtained. The percentage of red cell pits falls rapidly. Evidence
that immune complexes a re higher in hyposplenic coeliacs has been
obtained and may indicate that the immune complexes cause the hyposplenism. The reversibility of hyposplenism is a further reason for advising
life long gluten avoidance.
Complement Phenotyping
Dr. J . Cahill has continued this work. Clear differences have been
demonstrated between the coeliac and non-coeliac g roups. In particular
23 % of the coeliacs demonstrate null a llcles at the A locus as against
3 % of non-cocliacs. The families are now being studied to ascertain if
this will provide further information on the transmission of the "Coeliac
Genes". The incidence of the Chido and Rodgers blood groups is being
studied in parallel to this work.
The technique of measuring GM subtypes to further assess the genetic
background in coeliacs will be established.
A paper from Greenberg and Lange based mainly on the genetics of
our patients with coeliac disease has suggested that coeliac disease is
transmitted by two separate recessive genes. A further paper on DR
antigens in coeliac disease has been published in T issue Antigens.
JgA Studies

Miss Mary Booth has continued these studies. It has proved difficult to
establish a reliable technique, but with advice from Dr. J. Gosling,
Department of Biochemistry, University College Galway, success appears
to be imminent.
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Intestinal Permeability
Two studies have been done. The first was done by Miss D. Ryan - a
medical student, by measuring the urinary excretion of lactulose and
rhamnose following oral intake. She demonstrated a clear difference
between coeliacs and non-coeliacs.
The second - Miss M. Bourke and Dr. F. M. Stevens - used CR5L
labelled EDTA and again demonstrated a similar difference.
Neither technique was sufficiently precise to be used in the diagnosis
of an individual coeliac and therefore in our hands has not lived up to
the expectations when first described.
Lipid Studies
These have been repeated in the group of patients after 1 year on a gluten
free diet. The results await analysis. This study is in cooperation with the
Department of Biochemistry, University College, Galway.
Rectal Tissue in Coeliac Disease
A study is io progress with Dr. F. R. Comerford, Department of
Experimental Medicine, University College, Galway to investigate the
microvi lli of the rectum in coeliac disease.
A study of rectal enzymes in coeliac disease (D r. F. M. Stevens and
Miss D. McLoughlin) is also in progress with the aim of determining if
coeliac disease can be diagnosed by rectal biopsy.
Hyperosmolar Solutions
To test a suggestion that hyperosmolar feeding may mtttate primary
damage in coeliac disease the mucosa of baby rats on and off a hyperosmolar diet are being looked at. To date macroscopic damage has not
occurred but enzymatic analysis is awaited. This study is in cooperation
with the Department of Experimental Medicine, University College,
Galway.
Immunological Studies
Suppressor, helper, T and B cells have been counted in coeliacs and
controls. This was done with Mr. D. Talion and Professor J. Greally.
A study on monocyte function is planned for next year.
Chromosome Studies
These studies have been done by Professor J. H oughton and Dr. S.
H oughton. The chromosomes of 169 coeliacs, 35 coeliac relatives, 89
controls and 30 non-coeliacs with malignancy have been studied. The
studies done include conventional staining, G banding, C banding,
satellite association and nucleolus organising activity. To date the findings
in the coeliacs are similar to the non-coeliac controls but in patients with
malignancy there is an increased incidence of C band heteromorphism.
i ncidence
A study by Professor McNicholl a nd Dr. Egan ·Mitchell has confirmed
their previous suspicion of a declining rate of presentation in childhood.
The rate in adults has not decreased. It is not clear whether the decreased
rate of presentation in childhood represents a decline in incidence or a
delay in presentation.
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HOSPITAL INFECTION RESEARCH UNrT

Directors: J . P. Arbuthnott, BSc., PhD. , MI.Biol.; C. T. Keane, MB.,
BSc., MA., M RCPath . in collaboration with Dr. T. J. Foster, Dr. Mary
Cafferkey, Dr. F. R. Falkiner, Dr. D. Coleman, Miss H . Pomeroy,
Dr. R. H one, Mr. H . Griffin, Mr. M. Carr, Miss L. Jo nes, Mr. M. Mulvey.
Department of Microbiology, Trinity College, Dublin ; Clinical Microbiology Laboratory, St. Jamcs's Hospital, Dublin ; Microbi ology Laboratory, M ater Hospital, Dublin .
The objective of this unit is to carry out clinical, epidemiological and
molecular studies of the bacteria responsible for hospital infectio n in
Dublin hospitals. Investigations are concerned mainly with aspects of
antibiotic resistance and virulence. Tt has been decided to set up three
study groups whose reports arc given below.

(A) Studies of Staphylococcus aureus
Co-ordinator: Dr. T. J. Foster
I. Plasmids and antibiotic resistance in S. aureus
The S. aureus strains isolated in Dublin hospitals have chromosomal
determinants for resistance to aminoglycosides (gentamicin, kanamycin,
amikacin), methicillin, streptomycin and some cases resistance to fucidin,
erythromycin and trimethoprim. The following plasmids have been
detected:
(i) a "penicillinase" plasmid of ea 21 Mdal which confers resistance to
penicillins, cadmium ions, mercurials and ethidium bromide,
(ii) a small (2.8Mdal) tetracycline resistance plasmid which is similar to
the Tcr plasmid commonly found in other tetracycline resistant
staphylococci,
(iii) a large ea 23Mdal plasmid which confers resistance to tetracycline
and ethidium bromide. Such a large Tcr plasmid has not been
reported previously in S. aureus.
We are currently trying to determine the relationships between the
Tcr determinants of the 2.8 and 23Mdal plas mids a nd between the
ethidium bromide resistance determinants of the 21 and 23Mdal elements.
This will be done by comparative restriction mapping, cloning and
Southern blot hybridization. Preliminary restriction analysis shows that
the two large plasmids are unrelated in fragment patterns.
At least two phenotypic groups of aminoglycoside resistance determinants exist among the hospitalS. aureus strains: (i) high level resistance
to gentamici n, low level resistance to amikacin, resistance to tobramycin
and sensitivity to neomycin; (ii) low level resistance to gentamicin
sensitivity to to bramycin and amikacin and resistance to neomycin. The
enzymatic and genetic basis of resistance will be investigated.
2. New approaches to the taxonomy of S. aureus
A major difficulty in the study of hospital isolates of S. aureus is the
inability to subdivide them on the basis of phage susceptibi lity, biochemical and serological tests.
An alternative approach is to examine the genome for restriction enzyme
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cleavage site polymorphisms. Preliminary experiments with total cellular
DNA (chromosome + plasmids) indicated that there were too many
bands to obtain a clear pattern and that plasmid DNA obscured the
picture.
Polymorphisms can also be examined by cloning at random relatively
large (20-30 kb) fragments of chromosomal DNA into a cosmid vector
in Escherichia coli. The number and size of fragments generated by
cleavage with any particular enzyme can easily be determined. This DNA
will then be labelled by " nick translation'' with 32 p and used as a probe
in Southern blot hydridization experiments with total cellular DNA
cleaved with the enzymes in question. In this way differences in single
restriction sites in a small portion of the genome can be identified and
used as a parameter for classification. At present work is in progress to
establish the cosmid cloning system in this laboratory.
3. Genetic analysis of virulence ofS. aureus
These studies have been undertaken with the objective of providing
unequivocal evidence for the role of individual suspected virulence factor
in disease.
Analysis of the alpha-baemolysin gene (hla) of S. aureus is being used
as a model system for the application of modern molecular biological
techniques to the study of virulence. The hla gene of S. aureus Wood 46
has been cloned in E. coli phage and plasmid vectors. A hybrid E. eo/iS. aureus "shuttle vector" plasmid was used to introduce the cloned
hla gene into S. aureus.
The objective of this work is to generate a well defined mutation in the
chromosomal gene for alpha-haemolysin in a wild type virulent S. aureus
strain. The cloned lt/a gene in E. coli was inactivated by insertion of a
1450bp restriction endonuclease Taql DNA fragment carrying an
erythromycin resistance specifying (Emr) gene into a Clal site in h/a. This
caused a mutation in the haemolysin gene. The Hla- -Emr mutant plasmid
was transferred into a haemolysin-producing S. aureus strain. Experiments
were performed to select fo r the rare recombinants where the plasmidlocated hla-Emr mutation was transferred by homologous recombination
into the chromosomal gene, thus inactivating it.
Two different approaches yielded putative recombinants at a low
frequency: (i) Plasmid incompatibility was used to eliminate the hybrid
hla-Emr plasmid vector while maintaining selection for resistance to
erythromycin. This could occur by recombination with the homologous
sequences in the chromosome resulting in inactivation of h/a; (ii) transformation with a linear fragment of DNA carrying lt/a-Emr but lacking
the origin of plasmid replication. The only way for Emr to be stably
inherited is through integration into the chromosome by recombination
mediated by its flanking hla sequences.
Several recombinants are currently being examined by Southern b lot
hybridization to test the fidelity of the recombination even t. Then the
mutants will be tested for virulence in animal models.
This general strategy is currently being applied to study other putative
virulence d eterminants. The genes specifying ~-haemolysin and DNasc
have recently been cloned in Escherichia coli.
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(B) Investigations of Coagulase Negative Staphylococci
Co-ordinator: Dr. D. Coleman
Coagulase negative staphylococci have become increasingly important as
pathogens over the past two decades. rn particular, these organisms
appear frequently in cases of postoperative endocarditis, urinary tract
infection, infections of CAPD (continuous ambulatory peritoneal dialysis)
fluid s and in infections of tissue around prosthetic devices and indwelling
catheters. The incidence of staphylococcal septicaemia caused by these
organisms is also on the increase, and fatality rates can be very high.
A portion of the increased pathogenic potential of the organisms is
likely to be caused by their widespread resistance to many antibiotics.
Resistance to all P-lactam antibiotics, to the tetracyclines, to erythromycin,
streptomycin, the sulphonamides, to chloramphenicol, to gentamicin and
other aminoglycosides as well as the cepholosporins has been well
documented.
Some of the resistance determinants are located on resistance plasmids,
and it is known that some of these plasmids are common to S. aureus
isolates as well as coagulase negative organisms. Studies have shown that
transfer of these plasmids occurs in vivo interspecifically.
Recent reports have indicated that a high percentage of coagulase
negative organisms produce a carbohydrate substance (slime), which
enables the organisms to adhere easily to foreign surfaces, e.g. catheters,
prosthetic devices. This factor is thought to be an important virulence
factor in certain coagulase negative infections.
Current Studies
a) Studies to date on strains of coagulase negative staphylococci isolated
in Dublin hospitals indicate that while the majority of the isolates are
sensitive to antibiotics, an increasing number of multi-resistant strains
are being isolated. Preliminary results indicate that these multi-resistant
organisms harbour a spectrum of different plasrn ids, some of which
determine resistance to antimicrobial drugs. However, several of the
resistance determinants appear to be chromosomally encoded and some
of these are extremely unstable. This contrasts with isolates of S. aureus
where the plasmid content is homogenous and chromosomal markers
appear to be stable.
b) Studies are in progress to determine whether isolates from catheters
and intravenous lines produce the putative virulence factor, termed slime,
and to study its role in virulence in an animal model.
(C) S tudies of multi-resistant Gram Negative Bacteria

Co-ordinator: Dr. F. Falkiner
A large number of species of the Enterobacteriaceae have become important
agents of nosocomial hospital infection over the past two decades. One
of the common features of these organisms is their resistance to many
antibiotics, particularly aminoglycoside and the newer (third family)
cephalosporin antibiotics, in common use in many medical centres around
the world. This problem has also been encountered in the Dublin hospitals.
With the necessary use of antimicrobials there is a strong selective
pressure in favour of resistant bacteria in the hospital environment.
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Many of these are naturaUy resistant to particular antibiotics such as

Pseudomonas aeruginosa and Serratia marcescens, which have a selective
advantage in areas of high antimicrobial usage.
rn the past we have reported outbreaks of infection due to highly
resistant Ps aeruginosa with transmissible plasmids in a urological unit
and later in a leukaemia ward. ln both units the use of antibiotics was
signi ficantly greater than in other areas. More recently we have studied
simultaneous outbreaks of infection due to S. marcescens in two units of
one hospital. In the uro logical unit the organisms were extremely resistant
to ami noglycosides, together with a wide range of resistance to other
antibiotics and some "third fami ly" cephalosporin&. In this unit the
cephalosporins were widely used. The other outbreak occurred amongst
patients on CAPD who at the time were usually treated with aminoglycoside&. The organisms were less resistant to the cephalosporin& than
those found in the urological unit, but a small number displayed similar
resistance to aminoglycosides and other a ntimicrobials.
We decided to perform detailed molecular studies on multi-resistant
species of gram-negative bacteria, which were isolated with increasing
incidence from Dublin hospitals where antibiotics were in high usage.
Initially our studies were confined to one hospital where there was a high
incidence of gram-negative outbreaks in the past, particularly in the
uro logical unit of the hospital.

Methods
A large number of multi-resistant gram-negative bacteria comprising of
Serratia, Proteus, Enterobacter, Providencia and Klebsiella species were
examined, using modern molecular techniques. Strains which had caused
significant infection were selected together with strains of S. marcescens
from defined outbreaks. All isolates were screened for resistance to a very
large range of antibiotics. Plasmid screening, plasmid transfer and plasmid
elimination studies were carried out o n a large number of selected isolates.
Transmissible plasmids which were deemed to be important were incompatibility typed using a standard set of typing plasmids.

Results
Plasmid screening, transfer and curing experiments demonstrated that
multi-resistant S. marcescens isolates harboured a very large transmissible
plasmid of l20Mdal encoding resistance to eleven antibiotics and organic
and inorganic mercury ions. The plasmid encoded resistance to several
aminoglycosides which in the past were used successfully to treat infections
caused by this organism. These studies a lso demonstrated that resistance
to "third family" cephalosporins was chromosomally encoded. S.
marcescens isolates from a urological unit showed a wider resistance to
cephalosporin antibiotics than organisms from other areas, although
the l20Mdal plasmid was common to multi-resistant serratia isolates
from all areas examined.
The potential danger of a plasmid of this type is that of transfer to more
virulent pathogens. Examination of pathogens isolated in the urological
unit revealed that identical plasmids and other related plasmids carrying
simila r resistance determinants to those of the S. marcescens isolates
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described above, were present in a large number of multi-resistant
organisms examined, especially Proteus and £. coli species.
A sma ll number of isolates of Enterobacter cloacae were a lso found to
be multi-resistant to a wide range of "third family" cepha losporins as
well as being resistant to a large number of other antimicrobials. Studies
with the chromogenic cephalospo rin nitrocefin, have indicated that the
resistance of these organisms to cephalosporins was due to de-repression
of a chromosomal cephalosporinase determinant.
Conclusions
There is clearly a problem arising out of the transfer of resista nce to a
wide range of antimicrobials between diiTerent species of the Enterobacteriaceae, especially in units where a ntibiotics a re used extensively and
are continually present in the environment. H appears likely that a pool
of resistance determinatio ns located on transmissible plasmids, which can
transfer between different species, is partly responsible for the spread of
multiple resistance amongst hospital isolates.
The acquisition of stable chromosomal resistance determinants to the
new cephalosporins together with the possession of transmissible plasmids
determining resistance to a wide ra nge of antibiotics, does not augur well
for future control of infections caused by these o rganisms.
Current studies
(A) Plasmids conferring multiple resistance and of similar molecular
size isolated from Proteus, E. coli a nd Serratia species a re being examined
at the DNA level. Restrictio n enzyme fi ngerprinting of these plasmids is
in progress in order to determine how close the relationship between
them is.
(B) The screening of o rganisms fo r resista nce plasmids is being extended
to cover a wide range of Dublin hospita ls in order to determine if simila r
plasmids are responsible for resistance in these areas.
(C) Molecular analysis of the 120Mdal S. marcescens plasmid is in
progress in o rder to determine the relationship of vario us individual
resistance determinants to determinants already described and to determine
if any transposable elements a re present o n the plasmid.
HYPERTENSfON R ESEA RC H UNIT
Directors: Professor D . J. O'Sullivan, MD., FRCP., FRCPJ. ; Professor

J. B. Ferriss, MO., F RC P., FRCPL, in colla boration wi th Dr. C. Kelleher,
MRCPT. ; Dr. S. Kingston, MD., MRCP.; Dr. J . J. A. Heffro n, PhD.;
Miss B. Walsh, BSc.; Mrs. C. Joyce, SRN ; Mrs. H. Ross, MSc. and
Mrs. M. Oineen, BSc.
D epartment of Medicine, Regional H ospital, Cork.
We continue to investigate the pathophysiological abnorma lities associated
with hypertensive diseases, particularly essential hypertension and hypertension with diabetes mellitus. We have investigated abnormalities of red
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cell sodium transport and of the membranes of red cells in patients with
essential hypertension. We continue our studies of body sodium, blood
volume and the renin-angiotensin system in hypertension associated with
diabetes and have undertaken similar investigations in elderly patients
with raised blood pressure. We are investigating the prevalence of
hypertension in our diabetic clinic and are studying factors which influence
blood pressure in normal subjects and in diabetic patients.
D isturbances of cation concentration and transport have been reported
in the red cells of patients with essential hypertension and it has been
suggested tha t these disturbances could be used to identify those genetically
predisposed to essential hypertension. We stud ied red cell transport in
18 normotensive subjects, 17 untreated patients with essential hypertension
and 7 patients with secondary hypertension. Erythrocytes were sod ium
loaded and potassium depleted over a 20 hour period at 40°C in a
p-chloromercuribenzene sulphonate containing medium. Cells were then
washed in a cysteine-containing medium a nd partial recovery of customary
sodium and potassium concentrations while in a Ri nger's medium was
monitored by withdrawing aliquots for intracellular sodium, potassium
and haemogloblin concentration measurements at 0, I, 2, 3 and 4 hours.
Sodium and potassium concentrations were measured using ion-selective
electrodes. Na + efflux and K + influx curves were linear over the 4 hour
period with a quadruplicate point value variation of under 3 %. Best
fit lines were estimated by the least-squares method and regression values
were typically above 0.95, while any below 0.85 were rejected. The slope
of the lines obtained was taken as the cation flux rate constant for
that subject.
The results are summarised in Table I. The findings were similar in
control subjects and in patients with essential hypertension. This and the
wide variation of individual values within each group indicate that the
assay is not of val ue in identifying individuals genetically predisposed to
hypertension.
Erythrocyte membrane properties are now being examined for structural
abnormalities by polari7ation fluorescence spcctroscopy. A nisotropy
plots of matched pairs of normotensive subjects and patients with essential
hypertension indicate that the physical state of the membrane from
patients with essential hypertension is altered. Thus the composition of
the membrane is changed in essential hypertension. Because chole!>terol is
a major modulator of the functional state of the membrane, the membrane
cholesterol content was measured. There was no difference between
control subjects and hypertensive patients. Further measurements of the
membrane anisotropy in matched controls and patients with essential
hypertension are in progress.
Assay procedures have been developed for the putative natriuretic
factor/ ATPase inhibitor in the p lasma of patients with essential hypertension, based on the method of 1 lamlyn et al. Both ultravio let a nd
fluorescence coupled enzymatic assays are in use. Results from nine
matched pairs examined to date show that the plasma from patients
with essential hypertensio n inhibits the Na -+ fK + -A TPasc by 0 to J I %,
while controls showed no effect. The coefficient o f variation of the assay
varies from 2 to 4 %. The fluorescence assay is more sensitive than the
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ultraviolet one although slightly less precise. Studies of the proposed
circulating natriuretic factor in elder hypertensive subjects and in diabetes
mellitus are also underway.
We are currently investigating the prevalence of hypertensio n among
patients attending our Diabetic Clinic. We aim to define the prevalence
of hypertension in type I and type 2 patients and in s ubjects with and
without nephropathy. We will see how many patients with raised blood
pressure had known hypertension and how many are receiving adequate
treatment. We will a lso correlate blood pressure levels with other variables
including dietary calcium intake. lt is planned to look at 400 unselected
diabetic patients, as well as control patients attending other out-patient
clinics not known to have an association with hypertension, and who are
matched for age, sex and body weight. To date we have studied 252
diabetic patients. Blood pressure was above a defined normal range for
age and sex in 30.2 % of diabetic patients, compared with 15.7 % of control
patients.
TABLE I
Net Na + a nd K + flux rate constants and Na + : K + flux ratios in
erythrocytes from essential hypertensive patients (EHT), normotensive
controls (NT) and secondary hypertensive patients (2°HT). The EHT
and NT groups are subdivided into those with and without a fam ily
history of essential hypertension (+I -). Net Na + and K + flux rate
constants are expressed in units of mmoles/l erythrocytes per hr.
-Na + effiux
number of rate constant
subjects MEAN±S.D.

--

NT-

+
all NT
EHT-

+
all EHT
2°HT

K + influx
rate constant
MEAN±S.D.

Na + : K+
flux ratio
MEDIAN*

12
6
18

3.06 ± 1.38
3.41 ± 0.51
3.18 ± 1.15

1.77 ± 0.61
2.39 ± 1.01
1.98 ± 0.80

2.00
1.70
1.75

7
10
17

3.28 ± 0.47
2.80 ± 0.70
2.99 ± 0.65

2.20 ± 0.70
1.77 ± 0.5 1
1.95 ± 0.61

1.65
1.67
1.64

7

3. 15 ± 0.89

1.47 ± 0.48

2.37

•nux ratios not normally distributed.
We continue to investigate the relationship between blood pressure and
the metabolic control of diabetes. We studied 19 diabetic patients o n
two occasions (average interval 6 weeks); on each occasion we measured
BP and pulse rate under standardised conditions, 24 hr. blood glucose
profile and HbA 1 • There were no significant differences between group
values for mean arterial pressure, pulse rate, 24 hr. blood glucose profile
or HbA 1 on each occasion. Among individuals there was no relatio nship
between the change in mean arterial press ure and the change in pulse
rate, simultaneous blood gl ucose or 24 hr. glucose profile on each occasion.
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Mea n a rterial pressure and HbA 1 were significa ntly related however
(r = 0.57, P <O.OI). These findings a re in keeping with o ur hypothesis
that long-term poor metabo lic contro l of dia betes causes BP to rise and
good contro l results in a BP fall.
Other current work includes a study of blood pressure variatio n
thro ugh the menstrual cycle in norma l women. We are examining the
relationship between blood pressure, body sodium, blood volume and
the renin-angiotensin system in normo tensive and hypertensive elderly
subjects. We are also comparing the anti-hypertensive action of an
angiotensin-converting-enzyme inhibitor in hypertensive diabetic patients,
with and witho ut overt nephropathy.
LUNG FIBROSlS - SA RCOLDOSIS - R ESEARCH U N IT

Director: Professor M. X. Fitzgerald, MD., FRCP., F RC PI., in
collaboration with Or. C. Odium, Dr. W. M cN icho las, Dr. J. Masterson,
Dr. G . Dull"y, Or. C. O'Connor (UCO) and Professor Eamonn Sweeney
(T CD).
St. Vincent's H ospital, Dublin and U niversity College, Dublin.
The a im of this Unit, which commenced operation in January 1983, was
to study clinical, genetic, radiological, biochemical, physiological and
immunological aspects of sarco idosis and to study newer diagnostic
methods in assessing the activity and severity of the disease with specia l
reference to natura l history a nd the influence o f treatment with corticostcroids. A complementary major objective was to establish an animal
model of lung inflammatio n and fibrosis in order to study the seq uential
cellula r, immunological and biochemical events which ultimately lead to
lung fibrosis and irreversible loss of lung function.

Genetic/ Family Studies in Sarcoidosis:
To a group comprising 114 index patients with biopsy-proven sa rcoidosis
attending the Sarcoid Clinic at St. Vincent's H ospital, there was a total
sibling pool of 534 individuals. Eleven of the index patients (9.6 %) were
found to have at least one sibling with sarcoidosis. T here was no significant
difference in the mode of presentation between the sibling pairs or
between familial and non-familial cases a nd there was an equal distribution
o f like-sex a nd unlike-sex pairs. [n only two instances was the tempo ral
profile of o nset of the disease suggestive of iotrafamilial spread of a
transmissible agent. This striking p revalence of sarcoidosis among
siblings reported here (2.4 %) is 5-10 times higher than previous reports
from European studies and is equalled only by a similar study in a nother
ethnic group, American Blacks. lt suggests that genetic factors significantly
predispose to the development of sarcoidosis and that family members of
affected patients need to be screened for this disease. Plans are being
made to investigate HLA status particularly with respect to DR W antigens
in this population.

Radiological Studies:
A radiologic s urvey of 130 histologically proven cases of sarcoid osis
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under the care of severa l physicians at St. Vincent's H ospital was reviewed
(7 1 males/ 59 females, mea n age at p resentatio n 30 years). On the initial
chest radiograph 97% had definite abnormalities, the international stag ing
classification being as follows: Stage 0 - 3%; Stage I - 40 % ; Stage 2 47 % ; Stage 3 - 10 %. The high prevalence (47 %) of stage 2 disease
(pulmonary infiltration) contrasts with previous studies in American
Whites but is not as high as the prevalence in American Blacks. These
initial data would suggest that infiltrative lung disease in o ur Irish hospital
refe rral population represents a large reservoir of sarcoid patients who
may progress to fi brosis. Preliminary analysis of the total study gro up
indicated tha t on purely radiographic grounds 26 % of patients showed
evidence of fibro tic changes over a 1- 16 year follow-up period. The
limitations of this retrospective study are clear as is the inadequacy of
current radiologic staging procedures in assessing the severity a nd
profusion of lung infiltrates in sarcoidosis. Tt is planned to ad opt the more
sensitive UC/ 1LO classification of the pneumoconioses to provide a
semi-quantitative method of expressing radiologic involvement in
sarcoidosis. Furthermore, essential correlations between radio logic
infiltrates, physiologic status and indices of activity (gallium scanning,
bronchoalveolar lavage cell counts and serum ACE) are being planned.

Nuclear Medicine and Cytology Studies:
Recently introduced sophisticated techniques of estimating the activity
of sarcoid a lveolitis were assessed and compared. A new compute rised
metho d which assessed Gallium 67 lung up-take using a gamma camera
and a minicomputer was compared with another index of active alveolitis,
namely the percent lymphocyte count in broncboalveolar lavage fluid.
Three semi-quantitative methods were used to measure G allium 67
up-take in the lung parenchyma - (a) lung/liver activity per unit area;
(b) lung/ background (abdomen) activity per unit area and (c) lung/ medial
thigh activity per unit area. The la tter measurement was the main innovative technique introduced in this study a nd showed a highly significant
relationship (p = 0.0001, r = 0.632) with lymphocyte differential counts
on lung lavage in 15 patients. All six patients with greater than 28 %
lymphocytes on alveolar lavage fluid had lung/ thigh activity ratios ;a: 4 and
a ll 9 patients with less than 28 % lymp hocytes had lung/ thigh ra tios < 4.
This new semi-quantitative metho d relating lung gallium up-take with a
neutral soft tissue reference point (the medial thigh) appears to more
accurately reflect active alveolitis and has the additional merit tha t the
"eye-balling" method previously employed may be superceded. Because
of the relatively small numbers involved it is aimed to perform further
studies using these ind ices on large numbe rs of patients, both treated and
untreated, together with sequential studies to determine the prognostic
relevance.
Animal Models of Lung Fibrosis:
We set up a lung fibrosis animal model in rabbits using the a nti-tumo ur
glyco-peptide bleomycin which is known to cause pulmonary fibrosis in
man and in various small experimental animals (rats and hamsters). We
examined the pulmonary injury induced by administering bleomycin to
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rabbits, a species on ly recently assessed in this way. Bleomycin was
administered in a dose of 10 mg per kilogram body weight in a single
intra-tracheal dose following tracheal cannulation. Control animals had
a similar volume instillation of normal saline carried out. Progress was
followed by means ofphysiologic indices (blood gases), serum biochemistry
(ACE and other enzymes) together with lung protein, DNA, collagencontent, hydroxyproline and lung collagen synthetic capacity. These latter
measurements were carried out on lung tissue at sacrifice in treated and
control animals at four weeks and in separate groups observed for eight
weeks. Clear evidence of lung injury in the bleomycin group compared to
the controls was demonstrated. There was a significantly greater fall in
arterial oxygen tension at 2 weeks in the treated group compared to
controls with a slower, though not statistically significant, return to
normal in the bleomycin group. Biochemical analyses revealed a greater
increase (p < 0.05) in the collagen synthetic capacity of the Iungs of
treated animals. This increase preceded a two-fold increase in the collagencontent of the lungs. Greater increases in protein, (p < 0.01) and DNA
(p < 0.01) content of the lungs were also observed 8 weeks after treatment
in treated animals compared to controls. Tnitial light microscopic
histologic examination of the first 15 animals showed that significant
histologic changes were seen in eight of the nine bleomycin treated
animals but in only one of the six controls. Further biochemical, physioJogic and histological assessment of new batches of treated and control
animals arc currently being carried out. These initial data show that we
have successfully produced a model of lung inflammation in rabbits that
bears some relationship to the human inflammatory model of clinicallyrelevant diseases, such as fibrosing alveolitis. The direction of future
studies has already been planned and a granulomatous animal model is
being currently assessed. The current focus of attention is the granulomaprod ucing potential of the substance muramyl dipeptide (M DP) which is
a synthetic compound related to bacterial cell wall peptidoglycans. This
substance, with or without Freund's adjuvant, has recently been reported
to induce granuloma formation in some species. rt is planned to attempt
to induce diffuse lung granuloma formation using this substance. Already
a number of dosage schedules have been introduced in our experimental
protocol and the results are awaited. Clearly, if an appropriate sarcoid-like
granulomatous process cao be produced, then it will be possible to study
the evolution of granuloma formation and its potential to proceed to
fibrosis.
General Clinical Studies:

Previous studies on sarcoidosis in lreland have involved mixed populations
of biopsy proven, non-biopsy proven and speculative cases of this disease.
Evaluation of 114 biopsy proven cases of sarcoidosis attending our Special
Sarcoid Clinic at St. Vincent's Hospital reveals that the contemporary
profi le of patients with sarcoidosis attending hospital is as follows :
Pulmonary infiltrates
(75 %)
Hilar lymph-adenopathy (69 %)
Ocular lesions
(32 %)
Erythema nodosum
(25 Yc.)
Generalised lymph-adenopathy (22 %)
Hypercalci uria
( 16 ~0 )
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The mean age a t presentation was 29.5 years ranging from 13 to 69 years
with 56 fe males and 58 males. T hese data d iffer in one major respect from
statistics from more general sarcoid sources in that there is a very high
prevalence in pulmonary infiltrates (75 %), reflecting some degree of
selective referra l of more advanced and comp licated cases to specialist
clinics.

Therapy:
Steroids are used in progressive sarcoid, despite a rg uments tha t the
disease may spontaneously remit, and studies purporting to show that
therapy does not influence o utcome. Clinicians would regard as unethical
a controlled study of deteriorating sarcoidosis, but retrospective analysis
of similar patients, inadvertently untreated, would permit d ocumentation
of the untreated natural history. We report six patients with deteriorating
pulmo nary sarcoid, who were untreated o r minimally treated, over a
mean of 6.8 ± 2.4 years, and subsequently studied to document natural
history, activity of late disease, and effects of late therapy with sarcoid.
Over the untreated course, all had marked functional a nd radiological
deterioration. Assessment at the end of this period sho wed continuing
disease activity, as judged by raised serum ACE, Gallium 67 uptake, a nd
lymphocyte counts in lavage tluid. Late intervention with steroids caused
striking functional and radio logical improvement with marked suppression
of disease activity. MRC dyspnoea grade fell from a mean of 2.2 to 0.3.
Ra dio logic profusion (modified lLO/ UC grade) fell from a mean of 2.5 to
1.3: there was a mean rise in FVC, FEY t and DLCO of 36 %, 27 % and
16 % respectively. Mean SACE reduced from 46.5 to 2 1.1 uj mJ, G a 67
uptake fell significantly, but BAL cell counts showed variable response.
Thus, in these patients with untreated unre mitting progressive sarcoid,
late interventio n with steroids effected clinical, physiological a nd radiological improvement - strong evidence that therapy a ltered the "natural
history".
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ANTITUMOUR AND ANTIBACTERIAL EVALUATION, HI STO-CHEMISTRY:

M. L. Conalty, MD., FRCPath., DPH., MRJA.
Joan Byrne, BSc., PhD.
INTRODUCTION
During the year progress was ma de in the following main areas of
research: anticancer agents (benzopyranopyrimidines and dihydropyridine
compounds and 5-ftuorouraci l seco-nucleosides, alone and in molecular
combi nation with chloroethylnitrosoureas) and anti-leprosy c lofazimine
analogues (bioavailability of new compounds active against clofazimineresistant M .leprae, together with fundamental chemical studies on
halogenated phenazines in general and on the synthesis of clofazimine).
A short mention is also made of the uses of clofazimine in fields other
than leprosy. Dr. Aideen O'Sullivan, foll owing her transfer to the Virology
Group in the Moync Institute, T.C.D ., repo rts separately on her virology
studies this year.
ANTI-CANCER AGENTS
Benzopy ranopyrimidines
The pattern of antitumo ur activity shown by 2-aryl-4-oxo-2,3-dihydrobenzopyrano [2,3-d] pyrimidines against the P .388 lymphatic leukaemia
(which was described in the 1982 report) is repeated in a series of
compounds obtained when the carbonyl g roup is replaced by thiocarbonyl
(C = S). We have already noted that lacta m -+ lactim isomerisation,
which is accompanied by structural changes involving internal hydrogen
transfer, results in a loss of biological activity. With the new sulphur
derivatives, similar isomerisation to a thiolactim structure -C(SH) = Nalso brings about a loss of biological activity. Lt is clear that the activity
is lin ked to the presence o f a conjugated system involving a thiocarbo nyl
group.
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Dihydropyridine Derivatives
We have extended our investigation of the chemistry of dihydropyridine
derivatives related to the antianginal agent nifedipine, which is highly
active as a calcium channel antagonist in vascular smooth muscle.

Nifedipine

Dihydropyridines were, of course, originally investigated as the active
part of NADH, the essential reducing coenzyme in animals. Our interest
in synthesising new dihydropyridine derivatives arises, however, from their
potential activity as agents which selectively antagonise the pathways of
calcium utilisation.
It is now clear that dihydropyridines offer a rich source of compounds
possessing biological activity, and a number of potentially active compounds have been synthesised. Inevitably some pyridines have also been
produced, but it is well known that oxidation of I,4-dihydropyridines
destroys activity. Another synthetic requirement is that the NH group
of the I ,4-dihydropyridine ring remain unsubstituted, and it appears that
the 2,6-substituents of the I ,4-dihydropyridine ring must be low alkyl
groups for maximum activity. Ester substituents in the 3- and 5-positions
are optimum. Even within these criteria, however, the possibilities for
synthesising a wide structural variety of compounds are obvious.
Synthesis has involved both the classical Hantzsch ester synthesis and
other related methods. Apart from new dihydropyridines, our results
indicate that some of the synthetic products tend to be considerably more
complex than originally thought, being polycyclic derivatives of dihydropyridine obtained by intramolecular rearrangements and cyclisations.
These have now been isolated and, in a number of cases, their structures
have been elucidated.
5-F/uorouracil seco-nucleosides and molecular combinations ll"ith
chloroethylnitrosourea
The first compound, B.3839, in which were incorporated the antimetabolite 5-fiuorouracil (5-FU) and the alkylating group N-(2chloroethyi)-N-nitrosourea (CNU) proved highly active against leukaemia
P.388 in mice as reported earlier. We have during the past year successfully
carried out the synthesis of some further molecular combinati ons of 5-FU
and a CNU group. The third, linking component of these drugs is a
synthetic sugar o r sugar-like fragment, and application of the Pummerer
rearrangement has been of key impo rta nce in the assembly of these systems.
Initially we investigated the preparation of compounds where the
linking component was an amino-deoxy-4-thio-oL-tetrofuranose. We bad
earlier prepared derivatives of the tbreofuranose isomer of the 3-amino-3deoxy-erythrofuranose (!), and inversion of the trans amino gro up was
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now performed via the oxazoline (3). H owever, although the nucleoside
ester (4) was made, the synthetic sequence was lengthy and the protecting
groups difficult to remove, so we turned to the 2-amino-2,3-dideoxytetrofuranose (2).

/S~-FU

Q
•

CNU

OH

()oH
NH,

Q O'u 0
PhtN

N'

/

OAc

0

0

Ph

B.3839

(1)

(2)

(3)

(4)

(5)

CNU = NHCON(NO)CH 2CH 2Cl
In the formulae, pyrimidines are N 1-substituted throughout.
The starting-material for this sugar was thiolan-3-one (5), readily
available from addition of tltioglycollic a nd acrylic esters. Although the
oxime of this ketone could be converted into tbe phthaJimide (6),
subsequent stages of S-oxidation, Pummerer rearrangement, and condensation with silylated 5-FU afforded stereoisomeric mixtures very
diffic ult to separate, so the ketone (5) was reduced and no difficulty was
experienced in performing the same sequence on the resulting alcohol,
yielding ultimately the nucleoside (7). The trans-configuration of this
compound was established from the ready formation of the 2,2'aohyd ron ucleoside.

0
NPht

(6)

(JFU (_)FU
OH

(7)

CNU

(8)

(9)
a; R
b; R

(10)

=
=

CNU
NPht

The hydroxy group of compound (7) was transformed in good yield
into amino by catalytic reduction of the azide. This amine showed no
tendency to cyclise by intramolecular addition across the pyrimidine
5,6-double bond as had been observed earlier with the precursor of
B.3839. lt was converted into the desired CNU (8) by reaction with
2-chloroethyl isocyanate followed by nitrous acid.
Focusing attention again on the simpler system 8 .3839, it seemed
tbat two types of variation would be worth investigating. Replacement
of the 5-FU by naturally occurring bases such as thymine (Thy) a nd
uracil (U) should give some indication of the significance of the antimetabolite moiety for anticancer activity. Replacement of the methylthio
group in 8 .3839 by functions which would lead to easier cleavage of the
C-N bond linking the 5-FU moiety should give drugs with biological
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activity possibly greater, or exerted in a different way; the attachment
of certain alkoxy groups to the " anomeric" carbon would have the further
advantage of providing carriers for 5-FU with a much g reater resemblance
to 2-deoxyribose than is conferred by the methylthio group. The successful
synthesis of these two types of variant on B.3839 showed some differences
from the origi nal route.
The precursor of the thymine derivative (9a) was the phthalimide (9b).
This compound was formed in lower yield (25 %>than the corresponding
5-FU derivative. H owever, dephthaloylation gave an amine which again
showed no tendency to intramolecular addition and facilitated the
remainder of the synthesis. The uracil analogue (I Oa) was obtained
similarly. ln this case the starting phthalimide {I Ob) was formed in very
low yield (8 %), due to the still higher proportion (55%) of N 3-isomer in
the condensation product. However, we were able to convert Nbenzoylcytosine (BzCyt) into compound (1 1) and deamidation of this in
boiling 80% acetic acid afforded the N 1-uracilyl seco-nucleoside (lOb) in
good yield.
Turning to the synthesis of analogues of 8.3839 from which 5-FU
could be split off more easily, the first candidate for biological testing was
the corresponding sulphoxide (12) since the group RSO is in general
more reactive than RS. S-Oxidation of the urea precursor of 8.3839
followed by N-oitrosation gave the sulphoxide (12), although the
stereochemistry at sulphur has not been defined.
0

/SJzCyt

/50~-FU

RO')FU

(
NPhl

(ll)

CNU

{12)

HN ~F
0 l _N_._ NCOCF,

CNU

R01U

J_J

NHCOCF,

(14)

( 15)

RO

(13)

a; R
b; R

=
=

Pri
HOCH 2CH 2

Synthesis of alkoxy CNU's ( 13) proved a more arduous task_ The 5-F
atom again caused isomerisation to bicyclic bases during hydrazinolysis
of the starting phtbalimides. The derived chloroethylureas could not be
isomerised in these cases with HBr in acetic acid (successful for the
MeS-substituted precursor of 8 .3839) because of the sensitivity of the
alkoxy group to acid, and NaOMe as an isomerising agent was equally
unsuitable because of the chloroethylurea residue.
The key derivatives in this series proved to be the trifiuoroacetamides
(14) which were smoothly isomerised to (15) by NaOMe and conveniently
de-protected by excess of the same reagent. The CNU's (13a,b) were
then elaborated in the usual way.
It is worth noting that the parent base (16) (2'-amino-5-fiuoro-2',3',5'trideoxy-2',3'-secouridine) of (13a) has the same carbon skeleton as
5-fiuorouridine; while ( 13b) is derived from ( 17) (2'-amino-2'-dcoxy-5133

fluoro-2',3'-seco-3'-noruridine), with the 2-hydroxyethoxy
characteristic of the powerful antiviral agent acyclovir.

fragment

Hovo;ru
NH2
( 17)

As regards biological studies, Dr. J. A . M ontgomery (Birmingham,
Alabama) has found that the thymine derivative (9a) is very active against
leukaemia P .388: at doses of 12.5 and 25 mgfkg daily fo r 5 days, all
treated mice survived at 30 d ays. However, this does not differ significantly
from the activity of the 5-FU analog ue 8 .3839 and implies that free 5-FU
is not being released from the latter to any important extent in this
tumour ; both 8.3839 and (9a) are behaving essentially as CN U's. Evidently
the MeS residue renders 8 .3839 too stable towards hydrolytic or enzymic
action in the mouse. This gives the new alkoxy compo unds (13a,b)
considerable interest, and the former has now been made in sufficient
quantity and submitted for testing.
Meantime, Professor F. G. A. Winder (Biochemistry Depa rtment,
T.C.D.) has embarked o n a collaborative study of the meta bo lism of
5-FU seco-nucleosides in normal and cancer tissues. This is aimed at
providing information abo ut their mode of action and possibly corre lating
biochemical behavio ur with antitumour activity in animals and giving a
basis for identifying those synthetic sugar or sugar-like "carriers" which
are most useful.
Dr. S. Thompson (Genetics Department, T.C.D.) continues her
collaboration, studying the effects of these compo unds in Salmonella. In
general, the toxicity of 5-FU seco-nucleosides parallels the ra te of acid
hydrolysis. Only drugs conta ining CNU residues showed mutagenicity,
but for e.g. 8.3839 tlus was o f a considerably lower level than for 8 CN U
(carmustine). We reported on this work at the 13th International Congress
of Chemotherapy in Vienna in August. Further, enzyme-deficient bacterial
mutants have been employed to show that even M eS-containing compo unds such as (9a) release a small but significant amount of pyrimidine
in the biological test system, consistent with the conclusion from earlier
work that the analogous 8.3839 released some 5-FU in bacteria. Other
experiments are in progress.
CLOF AZIMTNE ( 8.663) AND ITS ANALOGUES

Bioavailabi!ity of c/ofazimine analogues
The investigation into the bioavailability o f new clofazimine a nalogues
which had been found to be active against a clofazimine-resistant
mycobacterium (Myco.smegmatis 607) has sh own that of 37 examined
only seven (see ta ble) gave substantial tissue levels (> I00 Jlgfg in spleen).
These have been sent to Dr. Charles C. Shepard , Chief of Leprosy Section,
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Center for Infectious Diseases, Atlanta, Georgia, for evaluation against
M.leprae in the mouse foot-pad. We are optimistic that at least one of
these agents will show activity against both clofazimine-sensitive and
clofazimine-resistant M./eprae.
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Growth inhibition
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NOTE: Our experience has been that compounds when give n in the diet are absorbed
much better than when given by gavage. However, for the absorption studies we used
gavage so as to be certain of dosage. The above compounds were the most succ.essful.
A further thirty compounds gave little or no tissue lcYels. 1t will be noted that the tissue
concentrations of 8.826 and the new analogues are more akin to those of B.749 than
those of 8 .663, both of wh1ch compounds arc included for comparison purposes.
Levy (Lepr. Rev. ( 1981) 32. 23-26) has shown 8 .749 to be highly active against M .leprae
in the mouse foot-pad.
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Further Studies on Halogenated Phenazines
We have continued o ur re-examination of halogenated phenazine
derivatives. G enerally iodination led to monosubstituted products, e.g.
(18) yielded ( 19) a nd (20) yielded (21) in a lmost quantitative yield. B.283,
its alkyl a nd cycloalkyl derivatives and clofazimine form unstable iodo
derivatives. However, a U these compounds form stable brominated
products and we have succeeded in establishing the orientation of the
bromine atoms in these vario us structures. The aposafra nones, (22) a nd
(23), do not form iodo compounds but form stable bromoderivatives.
Compound (22) forms only a monobromo derivative (24) despite the
presence in the molecule of at least two other active centres. Compound
(23) forms a tribromo derivative and we are currently examining the
substitution patte rn in this product .

(18) ; R = R 1 = phenyl ; R 2 = H
(19) ; R = R 1 = phenyl; R 2 = I

a0
~h

R

N~

#

:;:rO

(20); R = H
(21); R = I

CXN~NHO
~yYo

(22); R = H
(24); R = Br

(23)

Synthesis of Clofazimine
The synthesis of clofazimine by reductio n of the corresponding
2-iminophenazine in the presence of aceto ne has already been reported
(1980 Annual Report). We have now shown that the reaction proceeds
by the initial formation of an imidazoline ring a nd not a Schiff base
as foll ows:
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A number of ketones other than acetone have been used to study the
scope of the reaction. The most suitable catalyst was found to be platinum
on charcoal (Pt-C) and it has also been shown that palladium on charcoal
(Pd-C) cannot be used instead of Pt-C.
Clofazimine in Diseases other than Leprosy
It will be remembered that in our report for 1980 attention was drawn
to the possibility that clofaziminc could be useful in conditions where
there was an auto-immune factor operating. A long-term study is now
under way to examine the effect of clofazimine in multiple sclerosis.
The definitive study on clofazimine in Crohn's disease mentioned in
our report of 1982 was continued by Dr. D. O'Donoghue in St. Vincent's
Hospital. This work is long-term with additional patients ente ring the
double-blind trial as they present from time to time. Not until all patients
have completed one year's treatment (clofazimine or placebo) will
assessment be possible.

137

J

VIROLOGY STUDIES
Mary Aideen O 'Sullivan, MSc., PhD. , in collaboration with Dr. G. J.
Atkins, Miss Annetle Hearnc, Miss Deirdre Fahy.
Moyne Institute, Trinity College, Dublin .
Analysis of Toga virus Pathogenesis.

Togaviruses are small enveloped single stranded RNA viruses and are
responsible for several diseases in humans and in domestic animals. We
are studying three slow-growing viruses of this family which are both
neurotrophic and teratogenic, Rubella Vir us (human), Bo rder Disease
Virus (sheep) and Bovine Viral Diarrhoea Virus (cattle). Our aim is to
relate structure and replication of the virus wi tb trophism and pathogenesis,
with the long-term objective of developing safe and effective vaccines.
Available vaccines are a ttenuated virus and are unsafe for those most at
risk i.e. pregnant females and immunodefectives. Although these three
viruses are common, surprisingly little is known of their genetic and
molecular structures since each is species specific and all three are difficult
to grow in cell culture. Our experimental approach is threefold: (i) growth
a nd analysis of virus in cell culture systems; (ii) development of model
systems for the in vivo target o rgans ; (iii) investigation of trophism in vivo
using mutants of the well characterised Togavirus SemJiki Forest Virus
(SFV).
We have succeeded in growing the viruses in cell culture and are continuing attempts to increase virus titre. We have developed methods for
virus assay and procedures for isolation of intact viral mRNAs from
infected cells. We a re at present characterising these mRNAs and
comparing them with SFV mRNA species, whose translation products
are already known. Preliminary experiments with isolated mouse embryos
indicate that Rubella Virus cannot infect the two cell embryo but can
multiply in blastocysts and prevent further development in vitro. We are
also investigating the growth of Rubella virus in primary mouse glial
cells and neurones. We have obtai ned SFV mutants which are unable to
penetrate the blood/ brain barrier and/or the placenta in mice and are
analysing additional mutants..
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STU DENT GRANT REPORTS
Ciaran Bolger
Department of Physiology, Trinity College, Dublin.

Director: Professor R. E. Moore.
Surface Area of Human Placental Villi and Capillaries.
This study was intended to either support or refute an earlier study that
had indicated regional differences in both the quantitative and relative
surface areas of foetal villi and foetal villous capillaries. Slices of placental
tissue were stained with MSB and counted. The surface area of each
component was estimated stereologically by counting the number of
intersections of the surface, of each component, with a line of known
length. The line was projected o nto the tissue image by mounting it in
the microscope lens. The surface area of either villi or capillaries is
calculated according to:
2nV

S =-1
where n is the number of intersections of either the villous or capillary
surface with the line, I is the total length of the line and V is the volume
of the placenta. The results confirm that the surface area of both components is greatest at the placental centre.

Niall Colwell
Mater Misericordiae Hospital, Dublin.

Director: Mr. M. G. Walsh.
A Retrospective Study of Colles Fractures.
Seventy-seven patients who presented to the Mater Misericordiae
Hospital between December, 1981 and December, 1982 were examined
nine months to two years (mean fourteen months) later.
The functional end results of these fractures were assessed using grip
range of movement, radiographs and clinical deformity as methods of
objective assessment. The patients' subjective findings were established
as regards pain, parasthesia, weakness of grip and overall subjective
assessment.
A significant number of fractu res req uiring manipulation had lost their
initial good correction by the time of bony union. Those that were
manipulated often had lost initial correction by the time of bony union
and some degree of clinical deformity was present in over half the wrists.
This deformity ranged from mild ulnar styloid prominence to a Madclungs
deformity. One quarter of the study group were dissatisfied with the
end result.
These findings confirm previous reports in that this common fracture
still poses problems in clinical management.
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John D. Corcoran
Department of Surgery, Mater Hospital, Dublin.

Directors: Mr. M. Neligan and Mr. E. M. McGovern.
Intra-aortic Balloon Pump - A 5 Year Study.
Summary: Between July 1978 and July 1983 7 I patients had an intraaortic balloon pump inserted at the Mater Hospital in a series of more
than 2,500 operations. There were 25 females and 46 males with an age
range of 37-68 years (average 55 years). The operations performed
included coronary artery bypass grafts (CABG) in 44 patients, CABG +
valve replacements in 11, valve replacement alone in 14, and 2 miscellaneous. There were 28/7 1 in hospital deaths - 40 %.
The charts of 56 patients were reviewed in detail. The balloon was
inserted prophylactically in one high-risk patient, for difficulty in weaning
from bypass in 41 , and for cardiac arrest o r low output postoperatively
in 14. 53 were inserted via femoral cut-down, 2 via the ascending aorta,
and I percutaneously. The majority were inserted using an lmpra graft,
but more recently we have used a simple purse string s uture.
The complications included 8 wound infections, and 9 vascular problems.
This study confirms the high morbidity and mortality in patients requiring
the balloon pump.
Tim Cotter
Children's Research Centre, Our Lady's Hospital for Sick Children,
Dublin.

Director: Dr. F. Hallinan.
Development of Novel Applications of Electrophoretic Blotting to Protein
Analysis.
The primary objective was to determine if immunoprecipitates in agarose
gel would provide a convenient source of monospecific fi rst a ntibody for
the characterisation of specific antigens o n nitrocellulose blots of PAGE
electrophoretograms. Essentially, nitrocellulose blots of serum or salivary
proteins were exposed to neutralised extracts of washed immunoprecipitates of transferrin-antitransferrin or amylase-antiamylase after
incubation under various dissociating conditions. The extent of antibody
binding was determined after subsequent incubation and development
with peroxidase labelled second antibody. Low levels of antibody binding
to the specific antigen on the blot were obtained under certain circumstances. H owever, the relatively large quantities of immunoprecipitate
required possibly due to reassociation of soluble antigen and antibody
precludes the routine application of this method at present.
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Gcrard Crotty
Department of Pharmacology, University College, G alway.

Director: Dr. J . M. O' Donnell.
Effect of the Anti-arrhythmic Drug Amiodarone on Adrenergic Receptors
of Rat Heart.
The action of amiodarone as an antiarrhythmic agent is thought to
involve a non-competitive blockade of vascular and cardiac adrenergic
receptors. The drug was administered to rats for different periods of time
and the beta-adrenergic receptors of cardiac ventricles examined by
radio-ligand binding measurements. The drug was given intraperitoneally
as the hydrochloride, initially in a priming dose a t 40 mgfkg, then once
daily for 3, 7 or 14 consecutive days at dosage lO mg/kg; control animals
were treated with distilled water:ethanol (5 : 1), the solvent used to deliver
the drug. At the conclusion of trea tment the drug was withdrawn for
24 hours and the animals were then killed by stunning followed by
decapitation. The hearts were rapidly removed and the ventricles excised
and homogenised in the cold using a Polytron PTIO at setting 7 for 45
seconds. A crude membrane preparation suitable for ligand bi nding was
then made by differential centrifugation.
Aliquots of membrane suspension were incubated with 3 H-la belled
DHA or propranolol in the presence or absence of cold propranolol to
detect specific binding of the labelled ligands. Using a range of ligand
concentrations, the density and affinity of receptors were determined by
Scatchard analysis. In rats given amiodarone for 14 days the density of
binding sites was found to be 75.2 ± 9 (mean ± s.e., n = 7) pmol g- 1
membrane protein, and the affinity constant 11 .2 nM . The corresponding
values in control ventricles were 81.8 pmol g - 1 a nd 11.9 nM , showing
that amiodarone treatment did not significantly alter the binding
characteristics for D HA. Likewise, shorter treatment periods had no
detectable influence on the binding of either D HA or propranolol. lt may
be concluded from these results that a lteration in density or affinity of
ventricula r receptors for beta-adrenergic agonists is not involved in
mediating the effects of amiodarone.

Mark G. Davies
Department of Pharmacology, Faculty of Medical and Dental Sciences,
Trinity College, Dublin.

Director: Mr. P. L. Cha mbers.
An Analysis of the Effects of Methylglyoxal on Central Synoptic Transmission.
The methods used in this study employed an adaptation of the mannitolgap tec hnique of Callec & Sattelle in J. Exp. Bioi., 59, 725-738, 1973,
as used by Chambers and Rowan.
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The abdominal part o f the ventral nerve of the Cockroach (Periplaneta
americana L .) was dissected out and transferred to a perspex bath with 3
compartments. Each compartment of the bath was isolated usi ng petroleum
jelly seals. The compartment containing the ganglion was perfused with a
physiological sol ution, the centra l unit contained mannitol and the third
contained static physiological solution. For each preparation a baseline
of activity was established; varying concentrations of Methylglyoxal
(1.5 x t0- 4 -+ lQ-IiM) were perfused through the ganglionic compartment and the following variables were monitored in 22 preparations:
I. Ganglionic Polarization.
2. Evoked EPSPs (Excitatory P ost-Synaptic P otentials)
3. Time Course of EPSP.
4. Spontaneous EP SPs + Baseline Activity.
The addition of methylglyoxal (MG) resulted in a ra pid depolarization
of the membrane which eventually levelled off. This was followed by a
gradual repolarizatioo to a potential above that of the control. It was
found that there was a direc t eo-relation between the concentration of MG
and the membra ne response and that previous exposure of a preparation
to MG produces an effect which resu lts in an increased response to later
application of lower concentrations.
With exposure of the preparation to MG the amplitude of the evoked
EPSPs increased. This increase was often superimposed with spike
activity. This increase in evoked EPSPs was seen in 21 of the 22 preparations. The time course of the evoked E PSP increased consistently in all
preparations with increases in the applied concentration of MG. Dep olarization of the membrane occurred before the rise in the amplitude
of evoked EPSP. After exposure of a nerve preparation to MG an increase
in the number of spontaneous EPSPs was noted. This occu rrence was
coupled with a marked rise in the observable base line activity of all the
preparations.
The results of this study demonstrated that the effect of MG on central
synaptie transmission produced a depolarization and increased the
activity of the excitatory processes of the nerve.

Joan Fitzgera ld
Department of Pharmacology, University College, Galway.

Director: Professor B. E. Leonard.
Behavioural and Neurochemical Studies on a New CNS Stimulant Germ
3726 (6-(3-ch/oro )-Phenoxy-2-Methy/-1-0xa-4-A zospiro-(4.5) Decane-30ne).
Preliminary cl inical studies have shown that Cerm 3726 reduces the
deterioration in performance associated with tests of prolonged duration ;
in sleep studies in volunteers this compound was shown to cause a
minimal disturbance in the sleep profile (Nicbolson a nd Stone, 1982). The
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purpose of the present study was to compare the effects of Cerm 3726 on
the explo ratory behaviour and o n the concentrations of some central
neurotransmitters with stim ulant and non-stimulant amphetamine-like
drugs.
Both the acute and chronic administration of Cerm 3726 causes a
significant decrease in the ambulation (25 %) and rearing (40 %) behaviour
of mice in the 'open field ' apparatus. The reduction in the ambulation
and rearing scores was still evident two days after termination of the
chronic dr ug treatment. By contrast, cl-amphetamine increased both the
ambulation (30 %) and reari ng (50 %) behaviour of mice under these
conditions. Following chronic administration, Cerm 3726 was associated
with a significant dec rease in the concentration of serotonin (I 5 %) ; no
changes in the concentrations of dopamine, noradrenaline or GABA were
found. In contrast, cl-amphetamine caused a significant red uction in both
noradrenaline (60 %) and serotonin (25 %).
Tn rats the 'head twitch' response to 5-HTP administration was significantly increased following lOO mgfkg (166 %) but not 50 mgfkg. In
comparison, the non-stimulant amphetamine fenfturamine markedly
increased the ' head twitch' response after both 2.5 mgfkg ( 180 %) and
5.0 mgfkg (760 %) doses; p-chloramphetarnine also increased the twitch
response (180 %).
The results of this study suggest that Cerm 3726 closely resembles the
non-stimulant amphetamine-like d r ugs and tha t this pharmacological
profile may be associated with its effect on the serotonergic system. Such
an explanation is further supported by the decreased growth rate seen in
mice following its chronic administration. Nicholson, A. N. and Stone,
B. M. {1982). Psychopharmac., 76, 157- 159.
John A. G rant
D epartment of Pa thology, St. Laurence's Hospital, Dublin.

Director: Dr. E. Gaffney.
The Incidence and Pathology of Brain Tumours in Ireland.
Examination of the neuropathology files in the Department of Pathology,
St. Laurence's Hospital, Dublin for the years 1969- 1983 yielded 1,897
tumour cases. After the exclusion of bone a nd orbital tumours and
unclassified cases with no avai lable slides, 1,733 intracranial and spinal
tumours constituted the final study group. Each case was entered on an
index card with name, age, date of procedure, neuropathology numbe r and
diagnosis. T he p rincipal tumour types were astrocytomas grade l fl- 1V,
463 (27 %), astrocytomas grade I- ll, 117 (7 %), oligodendrogliomas, 71
(4 %), meningiomas, 226 ( 13 %), pituitary adenomas, 154 (9 %), intracranial
metastases, 148 (8.5 %) and spinal metastases 70 (4 %). The above
percentages gene rally approximate to those of other studies.
Graphs of age-related incidence of each t umour type were also as
expected from previous studies. F o r example, low grade astrocytomas had
a significantly earlier age incidence peak than high grade astrocytomas.
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The male to female ratios of the different tumours were also as expected.
One interesting finding was the identification in acoustic Schwannomas
of a second incidence peak in yo ung adults (25- 35 years) in addition to the
expected peak in the sixth decade. This study is a valuable guide to the
incidence and types of brain and spinal tumours in the Irish population
and will be useful for future comparison with other ho mogenous study
populations.
John Greatly
Department of H aematology, University Co llege, Galway.

Director: Dr. E. Egan.
Multiple M ye/one and Related Disorders in West of Ireland.
A survey was carried out during the summer of 1983 o n the clin ical
epidemiology of monoclo na l gammopathies in the west of Ireland. The
survey was based o n labo ratory records studied in the Regional H ospital,
Galway, Castlebar, Sligo, Roscommon and Portiuncula H ospitals. Findings confirmed an earlier suspicion of a n increased incidence of monoclonal
gammopathy in the west. A total of 397 patients presented to these
hospitals with monoclonal gammopathy during 7!: year period between
1976 a nd August 1983. A break down on the individual types of mo noclonal proteins is given in Table 1. The points of interest in this table
are as follows:
I. The low age of diagnosis of IgA kappa gammopathy in females.
2. The proportion of ma le to female cases in 1.4 overall whereas the
male to female ratio in the general popula tio n of the west is 1.06.
TABLE I
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- - ..,. K
K
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- - 37.4 23.5 10.8 6.6 9.2
- 70 72 74 69 74
- - - 72 66 57 74 66
- - - - ..,.
-
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-
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1.1
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- .,. - - ..,.
K
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- - 75 - - - - - - - - -
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Chain

K
4.0
-

.,.

Double Overall

-

3.5

0.8

69

60

70

60

70

-

1.0

1.3

-

1.4

70

A survey of the geography of monoclonal gammopathies in the west
shows a non-uniformity of the condition. The CLifden and Oughterard
rural districts which go to make up much of Connema ra have an incidence
of 14 cases per 10 thousand population during the study period. This is
unusually high even compared with other regions in Connaught. Other
incidences of note are I 1.9 cases for the GortfLo ughrea rura l districts,
9.5 cases for the Portumna/ Ballinasloe No. I rural district and 9.2 for the
Boyle and Castlerea rural districts.
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The factors underlying this high incidence of monoclonal gammopathy
in the west of Ireland are unknown. A survey carried in Finistere suggests
a possible link between distribution of granite and the disease. Similarly
we have found that the area with the highest incidence of monoclonal
gammopathy is also one which is noted for its highly radio -active Murvey
granite wllich emits three to four times the amoun t of radio-activity of
granites found elsewhere in Ireland. T hese results are interesting and
provide a basis for future research.
NiaU A. H crity
Cancer Research Unit- Clinical Section, St. Luke's H ospital, Dublin.

Director: Dr. Michael J. Moriarty.
Cornputerisation of Patients' M edical Records in an Oncology Centre Development Studies.
The first step was to develop a structured data recording system
enabling the clinician to record in a fairly conventional way all the usual
data that is recorded but in a manner that leads itself to numerical or
other standard classification that is directly then transferred to a computer
system.
The decisions on what data to record and how to do it in a format
that was not too rigid took up the fi rst period of the grant time. This
structured record was then tested on 20 patien ts to ensure its satisfactory
use in clinical practice. T he items of information to be recorded and
computerised included name, address, hospital identification number,
age, sex, G P, occupation, types of symptoms, smoking pattern, site and
stage of tumour, system review, functional, psychological, nutritional
state, prognosis and treatment objectives. Any special study or treatment
protocols were also included but details of treatment itself were not.
Follow up data including date of follow-up, oncologic status and future
appointments were also recorded.
Two computer systems were examined to handle this data:
(i) Apple Microcomputer with software by Data Code (Systems)
international Ltd. using Omnis Data Base. This system including
hard disk is very inexpensive and could easily handle the system up
to I0,000 records.
(ii) T he second system was P O P I 1/ 23 Digital Computer + Mini
Computer and software was the Variable Data Acquisition System
(VDAS), the company being SM S. This system is more expensive
but could in the long run handle all the hospital records and has a
potential to handle research data etc.
Presently both systems are under review but the system developed of
patient data recording and transferring to both systems has proved easy
and practical. It is anticipated that the retrieval advantages of computerised
records will encourage reg ular audit of our patients and thus help improve
patient management.
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Fergal Hickey
Department of Surgery, Mater Hospital, Dublin.

Director: Mr. J. Smith.
" Renal Cell Carcinoma"- The Role of Radiological Modalities in Presentation, Diagnosis and Staging.
This report is a review of twenty three patients operated upon for
renal cell carcinoma between February 1980 and May 1983. Only ten of
these patients presented with symptoms usuaJiy associated with renal
cell carcinoma. Pa tients having an excretory urogram/ ultra sound/CT
scanning for symptoms related to the lower urinary tract, or other systems
or hypertension, and found to have incidental tumours, represented 55 %
of all cases (13/23). However, these incidental findings did not necessarily
show an early tumour clinical stage.
Controversy exists about the optimal and cost effective approach to
the diagnosis of a renal mass. Selective renal angiography has been the
sine qua non for accurate diagnosis and staging of renal cell carcinoma.
The technique is invasive and carries a substantial morbidity, and has
proven of limited val ue in detecting extra renal spread and nodal involvement. In this series angiography was only carried out o n two patients.
Although excretory urography is usually the first radiological modality
it is not as accurate in making the diagnosis of renal cell carcinoma as
ultra sound (5/ 1L against 9/ 13).
Clinical surgical correlations revealed that CT scanni ng is the most
sensitive in the assessment of extent of local disease, lymph node involvement and vena cava involvement (5/ 5). Tn this study all the patients with
Tl and T2 neoplasms (12/23) are alive and tumour free o n fo llow up. Of
the patients with T3 T4 disease (11 / 23), six have died within two years
from their disease. It would appear from this study that tumour staging
is best assessed by CT scanning a nd that this was more important in
determining the outcome than tumour cell differentiation.

Edward Keelao
Department of Haematology, Mater Hospital, Dublin.

Director: Dr. B. W. Otridge.
Busulphan Lung.
A 63 year old male patient, while on treatment with Bulsulphan for
chronic myeloid leukaemia developed " Busulphan Lung" and died within
3 months. This prompted a review of ll patients on Busulphan with
sequential analysis of their pulmonary function over a 2 month period.
Abnormalities in respiratory function were noted, with 4 patients
showing a low transfer factor, (DLCO), at first visit, but in none was
there any clinical or radiological evidence of impairment. Changes in
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transfer factor occurred in 8 patients even within the short 2 month test
period . However, no obvious trend was observed and difficulties were
encountered in interpreting results as some changes may have been
artefactual. We concluded that isolated low readings of transfer factor
alone are not sufficient indication for cessation of Busulphan therapy. lt
is planned to continue this study over a longer period to see if any trends
become evident.
An unanticipated observation was the finding of a low Pa0 2 in 9 of
the 11 patients. While in 4 of these a low transfer factor (but with otherwise
normal values) could be held responsible, in the other 5 the transfer factor
was normal. One hypothesis currently being tested is that excess oxygen
is being consumed by abnormal circulating white cells. Results wiU be
reported.
Eimear LaveUe
Department of Experimental Medicine, University College, Galway.
Director: ProfessorS. M . Lavelle.
Effects of E/lagic Acid in Suspension or Solution 011 Arterial and Ve11ous
Thrombus Formation.
Ellagic acid was given to 101 Sprague D awley rats of both sexes, as
either a suspension (physical form) or as a solution (chemical form) and
the thrombus formed o n standard intra-arterial and venous platinum
wires (24 x 0.6 mm) in each animal were compared. Three animals of
the same sex were operated on concomitantly, one receiving buffer, one
ellagic acid in suspension, and the last ellagic acid in solution. The
preweighed wires were recovered after an hour in situ and the thrombus
weight found by subtraction.
Results
TABLE
The effects of ellagic acid, given as a suspension or a solution, on thrombus
formation in the arteries and vei ns of rats of both sexes.
Mean Thrombus Weight in Milligrams
±S.E.M.

N

Arterial
Male

Female

Venous

Ellagic acid

Male

Female

Suspension

18

16

5.6±0.8 6.5±0.6 27.9±5.1 26.4±3.8

Solution

19

15

3.1±0.4 4.3±0.8 23.4±3.3 27.9±3.3

Control

16

17

2.0±0.5

1.8±0.3

Male

Female

5.0±0.8 8.2±1.6

The suspension caused greater thrombus formatio n in the arterial side
of both male and female rats than the solution did. The same is true o n
the venous side for male rats but not for females.
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Conclusion
It would seem that in vivo, as in vitro, ellagic acid activates thrombosis
by surface contact rather than by chemical effect.
Gerard Leonon
Department of Urology, Meath H ospital, Dublin.

Director: Mr. J. M. Fitzpatrick.
Intrarenal Vascular Changes in Ischaemia.
Jncisions are made through the renal substance in relation to the renal
vascular anatomy and the effects on renal function postoperatively have
been assessed in detail. This study is to attempt to show the redistribution
of renal blood flow following ischaemia and such procedures using silicone
casts of the intrarenal vasculature. All kidneys are submitted to one hour's
ischaemia a nd then the clamp is removed, allowing re-flow to occur for a
varying period of time from 10 seconds to 2 minutes. This work is proceeding but is not completed.

Jacinta McCann
Department of Gastroenterology, Mater Hospital, Dublin.

Director: Dr. J. Crowe.
Freeze Drying Technique for Faecal Fat Analysis.
To eliminate the traditional lengthy and unpleasant laboratory procedure of homogenisation and heat drying of a fresh three day faecal
collection for fat analysis, a technique for collection, freeze drying and
homogenisation of the total faecal collection in a single container was
devised.
Freeze drying was performed in a S. B.F.D. freeze drying cabinet for
24 hours at 40°C with subsequent homogenisation of the total dry
collection in an A to mix homogeniser (M .S. E.) for 15 minutes.
Comparison of results from 25 patients whose faecal fat values range
from low normal to grossly abnormal showed highly significant correlation
between heat and freeze dry methods (R = .99, P < 0.01).
Recovery studies using both methods on known fat concentrations
(range 0.5 gms. to 70 gms) showed significantly greater accuracy for the
freeze drying procedure (P < 0.01).
Reproducibility was tested by multiple analyses (10) at each of seven
different known fat concentrations. The coefficient of variance using the
freeze dry technique (0.04) was significantly less than for the heat dry
technique (0.08, P < 0.02).
Freeze-dried faecal analysis has wide applications, and this new
technique of dry homogenisation eliminates any need for handling of the
fresh faecal collection making it a more acceptable procedure for
laboratory personnel. The technique is significantly more accurate and
precise than conventional heat drying methods.
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Brian M cLaughlin
Department of Clin ical Pha rmacology, Royal College of Surgeons in
Ireland.

Director: Dr. T . G . Cotter.
Analysis of cAMP dependent granulocyte fu nctions in bot!t elderly and
young subjects.
A previous study demonstrated tha t peripheral blood granulocytes
obtained from drug free elderly subjects produced approxima tely 50 %
less cAMP than g ranulocytes from young subjects in response to isoprenaline stimulation (Cotter, T . G . & K . O' Malley, Clin. Sci. 65, J 55,
1983). The purpose of the current study was to determine whether two
cAMP d ependent granulocyte functions differed between cells fro m elderly
and young subjects. Elderly subjects ranged in age from 64-85 years
(mean age = 76 years) and young subjects 17- 28 years (mea n age = 24
years). Each group consisted of 10 subjects.
The two functions st udied were: lysosomal enzyme release and chemotaxis. For lysosomal enzyme release, granulocytes (2 x 106 cells/ m!) were
treated with 5 flg of cytochalasin B for 5 minutes followed by stimulation
with a ra nge of fMet-Leu-Phe concentratio ns (I0- 8- I0- 6M). Such a
treatment resulted in the release of lysosomal enzymes into the extracellular
fluid which were subsequently measured. C hemotaxis was measured using
a leading front assay, where the dista nce cells migra ted into a filter in
response to stimulation by a range of fMet-Leu-Phe concentrations
(I0- 9- J0-6M ) was recorded.
The maximum percent enzyme release in both a ge groups occurred at
I 0 - 6M fMet-Leu-P he and release was significantJy greater (P < 0.01)
fro m cells of young subjects at all concentrations o f fMet-Leu-Phe. In
the case o f chemotaxis a simila r pattern was observed where cells from
elderly subjects exhibited a slower migration than cells from young
subjects.
fn conclusion cAMP dependent functio ns appear to be depressed in
cells from elderly subjects and further studies are in progress to examine
the basis o f this phenomenon.
Regina McQ uilla n
D epartment o f Surgery, Mater Hospital, Dublin.

Director: Mr. G. Mc Entee.
Pre-operative Nutritional Assessment.
The aims of this study were to d etermine the incidence o f malnutrition
in preoperative surgical patients and to correla te preo perative nutritional
status with postoperative complications. Nutritional status was assessed
preoperatively in 313 surgical patients using clinical examination a nd
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other commonly used pa rameters - anthropometric measurements, %
weigh t loss, % ideal weightfheight, laboratory evaluation of the absolute
lymphocyte count and serum albumin a nd immunological assessment
using delayed hypersensitivity testing. The surgical p rocedures perfo rmed
varied from relatively mino r procedures such as herniorrhaphics to major
surgery o f the gastrointestinal tract for benign a nd malignant disease. The
incidence of abnormal individ ual parameters overa ll varied from 13 %
of patients with weight loss > I 0 % to 44 % with abno rmal triceps skinfold
thickness ( < 85 % standard). WIUJe the incidence of malnutritio n a nd
post-operative complications was g reater in patients with malignant
disease of the gastrointestina l tract there was no sta tistically significant
correla tion between abnorma lities of any individual pa rameter and postoperative complications. These commonly used parameters therefore while
usefu l in determining the incidence of malnutrition were not useful as
predictive factors in this study.
Sabena M aguire
Department of Cardiology, The Charitable Infirmary, Jervis Street, Dublin

Director: Dr. E. O ' Brien.
Blood Pressure Measurement in Pregnancy.
The specificity of the R oll-over Test in pregnancy was assessed. [t has
been cla imed that this test will pred ict the occurrence of pregnancy
induced hypertension. Fifteen healthy primagravida (28- 32 weeks) witho ut
evidence o f hypertension, and 15 non-pregnant subjects with normal
blood pressure had the roll-over test performed using H awksley sphygmomano rneters. A rise of 20mmHg or more in diastolic pressure after one or
five minutes in the supine position a fte r rolling over from the lateral
position indicated a positive test. Seven pregnant subjects had a positive
response, no ne of whom developed hypertension in pregnancy, a nd eight
non pregnant subjects had a positive response of whom seven were male
and one female . It is concluded that the roll-over test cannot be recommended as a p rocedure for predicting the occurrence of pregnancy
induced hypertension.
The feasibility of recording ambulatory 24 hour blood pressu res
non-invasively in pregnant women was assessed in 25 patients with a
view to determining the circadian blood pressure patterns in the trimesters
of pregnancy. This study is continuing.
Aishling M orris
Department of Anatomy, University College, Dublin.

Director : Pro fessor J. B. Coakley.
A Study of the Teratogenic Effects of Acetaldehyde in M ice.
It is well known that alcohol abuse during pregnancy may result in
bi rth defects. Similarly, administration of ethanol to pregnant laboratory
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animals may cause open neural tube defects in the foetuses. One objective
of this study was to see if acetaldehyde, the first metabolite of ethanol,
could cause the light-microscopic and ultra-structural changes in mouse
embryos that arc caused by ethanol. lt was found that injection of
0.008 mlfgr body weight of 4 % acetaldehyde on day 9 of gestation in the
mouse caused no congenital abnormalities and no light microscopic
or ultrastructural changes in the neural folds. Hence, it is likely that the
teratogenic effects of ethanol are exerted direclly.
When the livers of treated and control dams were examined by electronmicroscopy and by Sudan l iT staining of I fim frozen sections, it was
found that the liver of the mouse normally accumulates fat during
pregnancy, a previously unreported finding. The impression was that
acetaldehyde treatment increased the amount of hepatic fat. Confirmation
of this awaits an exact morphometric ana lysis.

John Mulroy
Department of Vascular Surgery, Mater M isericordiae Hospital

Director: Mr. W. P. Hederman.
Para~•ertehral

Block (P. V. B.) - A Prospective Study.

Paravertebral block (P.V.B.) is a chemical sympathectomy of the lumbar
sympathetic ganglia carried out under local anaesthetic using a very
diluted solution of phenol. lt is used in the milder cases of peripheral
vascular disease and symptomatic improvement is usually considerable.
This study was undertaken to try to provide a quantitative assessment
of the improvement reported by patients under the following headings:
I. Relief from rest pain.
2. Relief from coldness.
3. I mprovement in walking distance or change in the character of the
pain of claudication.
4. Healing of ulcers.
A Doppler flow meter probe was used to measure segmental artery
peak systolic pressures. The ankle-brachial pressure index (A.B.J.) was
calculated using a sphygmomanometer and the probe. The ankle pressure
is normally higher than the brachial.
Patients with claudication were exercised on a treadmill until the pain
appeared.
Nineteen legs were studied. A protocol was prepared which included
other factors which might cause subjective improvement, i.e. cessation
of smoking, as well as the other clinical details.
All patients reported subjective improvement after the P.Y.B.
From our per usal of the literature, we took it that an improvement of
15 % in the A BT wou ld be regarded as significant. To date, half of the
patients in each group have shown an objective improvement in pressure
measurements of this level or greater, after the procedure.
These patients are now being followed up having their AB[ indices
measured six months after the procedure to see if the improvement is
maintained and this will be the subject of a supplemental report.
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Damian O 'Conncll
Department of Anatomy, University College, Cork.

Director: Professor J. P. Fraher.
A Morphological Study of the Myelination of the Corticospinal Tracts
ll'ith Reference to the Development of the Plantar Response in the Infant.
Tbe postnatal morphological development of the corticospinal nerve
tracts is studied in order to make comparisons with the development of
functional responses mediated by these tracts. Specimens of the spinal
cord (at the level of S 1) and medulla oblongata (at its mid-level) are taken
d uring autopsy on infants between birth and 18 months and examined
by light and electron microscopy. Using a Corinth 500 transmission
electron microscope, ultrathin sections have been examined to determine
amounts of myelin and myelin sheath thickness within the corticospinal
tract at both levels. Specimens are still being collected. Quantitative
electron microscopic and stereological analyses have to date been completed on one specimen of the medulla of a 6 week old infant. It was
found that myelination of the pyramidal tract was at an early stage. Over
50% of myelin sheaths consisted of 14 lamellae or less. The plantar reflex
was studied in infants aged from birth to 18 months. Stim uli were applied
to the lateral side of the foot and the ball of the foot, in two strengths:
(i) Noxious - thumbnail drawn sharply along the skin;
(ii) Non-noxious- light pressure applied by the finger-pad.
The procedure was carried out on both feet. The response was defined
as the first movement of the great toe after the onset of stimulation and
classified as being: extensor, extensor? absent, flex o r? or flexor. 1n all,
24 cases have been studied, 12 in the 0-6 month age group, 12 in the 6-12
month age group. Over each interval, each strength of stimulus produced
responses extending over the full range. The flexor response occurred
more frequently as age progressed, more clearly for non-noxious than for
noxious stimuli, whether applied to the lateral border or to the ball of
the foot.
John O'Dowd
Department of Biochemistry, Trinity College, Dublin.

Director: Dr. M. J. Carroll.
The Plasma Membrane of Mouse Spermatozoa.
Spermatozoa achieve functional competence during their passage
through the epididymis and the onset of fertilising ability is accompanied
by changes in the composition of, and charge on, the plasma membrane.
A glycoprotein, of relative m olec ular mass 2 7K, has been isolated from
cauda spermatozoa but this protein is absent from spermatozoa in the
caput epididymis. Tn this project attempts were made to determine the
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morphological location of cauda-specific proteins with a view to postulating roles for individual stage-specific proteins in the fertilisation process.
A range of Procion dyes were shown to bind selectively to spermatozoa
to produce distinctly characteristic staining-patterns for the acrosome,
head, post-nuclear cap and the tail. These dyes were then immobilised
on agarose gels and used for affinity chromatography of soluble extracts
of spermatozoa plasma membranes. Considerable differe nces in the
relative affinities of individual pro teins for a given dye were noted and
selective desorption of the affi nity columns provided fractionation of the
membra ne proteins.
Further work is necessa ry to correlate the histological and chromatographic behaviour of the proteins, but this approach is potentia lly useful.
David Orr
Department of Physiology, Trinity Co llege, Dublin .

Director: Dr. J . F. Andrews.
Metabolic Suppression in Response to Starvation.
The purpose of this study was to find out whether or not laboratory
rats a re able to lower their metabolic rates in response to food deprivation.
Deep body temperature (measured by radio telemetry) and metabolic
rate (measured indirectly by open circuit calorimetry) were recorded
continuo usly over a period of 72 ho urs. During the first 24 hours food
was available ad libitum ; for the second 24 hours fo od was withdrawn ;
and during the final 24 hours food was agai n provided. During the 72
hours, the environmental temperature was maintained at either 22°C
or 5°C.
Rats were studied (20 warm; 20 cold); metabolic rate was indeed
lowered in response to food deprivation, and this was associated with a
lowered deep body temperature. Bo th parameters returned to the previous
levels during the period that food was again made available.
These observations lend weight to the idea that down-regulatio n of
metabolic rate is a universal mammalian mechanism invoked in the face
of energy deprivation.

Stephen Patchctt
Department of Surgery, University Co llege, Dublin .

Director: Professor N. O'Higgins.
The Effect of Thyroidectomy on Dimethy lbenzanthracene (DM BA )Induced Mammary Tumours in Rats.
That some re la tionship exists between thyro id disease and the incidence
or prognosis of carcinoma of the breast has been suggested and recognised
for many years. The nature of this relationship is unknown.
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This project involved the induction of mammary cancers in rats by the
use of DMBA. This agent was chosen because the t umours so induced
have been found to be endocrine dependent, being stimulated by oestrogens
and regressing after ovariectomy. We wanted to demonstrate whether
thyroidectomy reduced the induction rate, delayed the development,
affected the number or altered the prognosis of tumours induced by this
carcinogen.
Once the technique of thyroidectomy had been established, the experiment was undertaken. At first there was a low induction rate of tumours
but alteration in the diet of the rats resulted in an increase in induction
of the tumours.
At present, there seems to be no difference in any of the points studied
in any group of animals and it does not appear that thyroidectomy
influences DMBA induced tumours in rats. However, the study is not
yet complete and final results are not expected for a further three months.
Catberinc Pigott
Department of Pharmacology, University College, Dublin.

Director: Dr. I ona S. Pratl.
cis-Dichlorodiammineplatinwn-induced Nephrotoxicity in Rats.
Cisplatin is effective in the chemotherapy of a number of human
tumours, its use being curtailed by its nephro toxic properties. The aim
of this project has been to examine the effect of the following on cisplatin
nephrotoxicity in rats: ( 1) pretreatment with a polychlorinated biphenyl
(PCB), an inducer of hepatic and renal cytochrome P 450 ; (2) pretreatment
with cadmium chloride, an inducer of metallothionein; (3) pretreatment
with low levels of cisplatin itself. Measurements of nephrotoxicity included
the following: 24-hour urine volume, blood urea nitrogen (BUN), plasma
magnesium (Mg), renal non-protein s ulphydryl (NPSH), urinary Nacetyi-P-D-glucosaminidase <P-NAG) and p-aminohippurate (PAH)
uptake into kidney slices.
Cisplatin (7.5 mg/ kg) produced kidney damage within 4 days of dosing,
the effect being more marked in young animals. Pretreatment with PC B
enhanced nephrotoxicity, as shown by increased BUN (67.0 ± 21.7 mg/dl,
compared with 16.1 ± 3.8 for a control group and 35.4 ± J0.7 for a
group treated with cisplatin alone but no PCB treatment), also increased
polyuria and decreased uptake of PA H. Cisplatin-treated rats had elevated
levels of NPSH, p lasma Mg and urinary NAG, but the various pretreatments had little effect on these parameters. Pretreatment with low levels
of cisplatio enhanced nephrotoxicity, but pretreatment with cadmium
chloride had little effect apart from a slight decrease in BUN .
The results indicate that cisplatin nephrotoxicity may be modulated by
pretreatment with an inducer of cytochrome P 460 , suggesting that cisplatin
may be activated to a more nephrotoxic compound by drug-metabolising
enzymes located in kidney or liver.
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Mark Pugh
Department of Clinical Pharmacology, Royal College of Surgeons in
Jreland, Dublin.
Director Dr. J. L. Waddington.
The Use of Novel Neuroleptic Drugs to Clarify the Possible Role of
Antagonism of Sub-classes of Dopamine Receptor in Antipsychotic A ctivity.
Dopamine receptor blockade remains the most widely considered
mechanism for the antipsychotic activity of neuroleptic drugs. Following
the division of dopamine receptors into D 1 a nd 0 2 sub-classes, the D 2
site has been assumed to be clinically prepotent on the basis of indirect
correlational data and in the absence of st udies with selective D 1
antagonists which have only recently become available. This project has
studied the behavioural effects of such a selective 0 1 antagonist.
RU24213, a selective D 2 agonist, induced dose-dependent (0.5-15 mg/
kg s.c.) stereotyped behaviour in ra ts. Responses to 15 mg/kg RU2421 3
were, as expected, antagonised (P < 0.05) by the selective D 2 antagonist
Ro22- 2586, 0.04- .2 mg/kg 30 min previously. More interestingly,
responses to this D 2 agoojst were also antagonised (P < 0.05) by the
selective D 1 a ntagon ist SCH 23390, 0.04-0.2 mgfkg 30 rnin previously.
As in other studies we have confirmed the selectivity of action of these
compounds, we conclude that the 0 1 antagonist SCH 23390 exerts
physiological but not pha rmacological a ntagonism of D 2-mediated
behaviour. Such an apparent functional interdependence of these two
systems suggests a re-appraisal of the mode of ne uroleptic action.

Maire Rhatigan
Mater Hospital and Jervis Street Hospital, Dublin .
Director: Mr. J. P. Duignan.
A R etrospectil'e Study of Acute Pancreatitis.
Sixty-five patients with acute pancreatitis admitted to two North Dublin
hospitals over a two year period were reviewed.
Twenty-four patients (37 %) had radiological and or operative evidence
of biliary tract disease. Alcohol associated acute pancreatitis occurred in
21 patients (32 %) all of whom but one were male. On six occasions the
diagnosis was made followi ng ERCP, once following tra uma a nd once
after cardiac surgery. No associated aetiological factor was identified in
twelve patients (18 %). The mortal ity for the entire group was 11 % while
the mortality for those patients undergoing emergency surgical procedures
was 22 %. Three pa tients developed a pseudocyst without mortality, while
of the six patients with abscesses one died.
This study confi rms the high incidence of alcohol associated pancreatitis
in this popula tion and emphasises the high mortality associated with
emergency surgical intervention.
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Noelle Joan Ryan
Departments of Medicine a nd Nuclear Medicine, Mater Misericordiae
Hospital, Dublin.

Director: Dr. M . S. La her.
Left Ventricular Ejection Fractions following Acute and Chronic Administration of Digoxin in Elderly Subjects.
The role of digoxin in acute heart failure has been well established, but
its lo ng term inotropic effect has been the subject of much controversy.
This study was undertaken in elderly patients in whom digoxin was
considered as part of a therapeutic regimen. The objectives of the study
were to assess the inotropic effect of digoxin as measured by left ventricular
ejection fractions (LVEF) in elderly subjects following acute dosing, and
to determine the inotropic response at steady state level with long term
therapeutic use of digoxin.
LVEF were determined by the multiple blood pool-gated radionuclide
acquisition technique following 20 mCi Tc-99m and images were taken
with a Searle small field view gamma camera linked to a computer.
Digoxin was administered intravenously and both the heart ra te and
LVEF were recorded at 0 mins, 30 mins, 60 mins, 120 mins and 240 mins
and repeated again after 4 weeks maintenance digoxin therapy.
Preliminary results in 6 elderly subjects show no significant change in
the LVEF between the acute and ch ronic study. A maximal and significant
increase in LVEF was noted at 120 mins following the intravenous administration of digoxin.
Lloyd Spaine
Department of Surgery, University College, Dublin.

Director : Professor N. O'.Higgins and Mr. T. F. G orey.
A Protocol for the Study of Drugs and Hormones in Experimental Small
Bowel Ischaemia in the Rat.
Experimental ischaemia of the small bowel in Sprague-Dawley rats
was produced by application of a clip to the isolated superior mesenteric
artery (SMA), dividing both the SMA and the coeliac artery (CA),
division of the CA with temporary occlusion of the SM A or temporary
occlusion of both the SMA a nd superior mesenteric vein.
The effectiveness of occlusion was tested by injection of sodium
fl uoroscein, the distribution of which indicates the extent o f blood flow
in viable tissue.
fn the first part of the study, capillary blood samples were taken from
the anaesthetised rat after ligation and division o f the CA and SMA.
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Blood will be analysed for serum lactic dehydrogenase (LDH) and for
intestinal ho rmo nes. The results of analyses are not yet available.
The second phase of the study involved using 40 rats. Five groups of
eight were selected and each group was treated with a vasoactive d rug
for four to six weeks. The drugs used were cyclandelate, naftidrofuryl,
dipyridamole, ftunarazin a nd oxpentifylline. After treatment, reversible
small bowel ischaemia was produced by temporary occlusion of the
SMA and division of the CA. An ischaemic period of 90 minutes was
induced during which time the a naesthetised rat was treated with saline
and bicarbonate. The cli ps were then released a nd intestina l viability
assessed by fluoroscein. The microvascular circulation was a lso evaluated
by injection of microfil, a low viscosity silicone elastomer. The bowel was
then excised a nd a vascular cast obtained. A scoring system was planned
to determine the extent of the microvascular circulation. The work is
continuing.
Terence Taylor
Medical Professorial Unit, Mater Misericordiae H ospital, Dublin.

Directors: Dr. M. S. Laher; Professor T. B. Cou nihan.
Digoxin Binding in Myocardial Cell Preparations.
The therapeutic activity of digoxin is likely to depend on the concentration at the active sites in myocardial tissue rather than on plasma
concentration. Atte mpts to correlate plasma o r serum values with myocardial concentra tio ns have been inconcl usive. The objective of this
study was to assess the relationship between atrial and ventricula r concentrations of digoxin a nd to correlate each with plasma digoxin levels.
Fifteen patients undergoing open heart valve surgery, who were on
digoxin therapy prior to surgery were studied . Blood samples for estimation
of plasma digoxin were collected a fter induction of anaesthesia. Myocardial biopsies were taken from the right a trial appendage prior to
cardiopulmona ry bypass, a nd left ventric ular papillary muscle biopsies
were taken upon removal of the diseased mitral valve, 30 minutes after the
beginning of cardiopulmo nary bypass. Tissue samples were frozen
immediately in a 0.04 M phosphate buffer solution. They were carefully
dissected, weighed, homogenised a nd extracted with dichloromethanc.
They were then dried a nd resuspended in 0.04 M phosphate buffer and
assayed for digoxi n content by radioimmunoassay.
The mean serum digoxin level was J .07 nmolf l. The mean concentra tion
of digoxin in atrial tissue was 0.534 nmolfmg (SEM ± 0.06) and the mean
concentration in ventricula r tissue was 0.476 nmo lfmg (S EM ± 0.06).
T he correlation between the a trial and ventricula r digoxin concentrations
was r 0.74, p < 0.05. There was a positive correlati on between the serum
digoxin a nd the concentrat ion in myocardial tissue (r 0.57). No correla tio n
was obtained between the dose of digoxin administered and the serum
digoxin levels or the uptake of digoxin by the myocardium.
157

Michael J. ToJan
Department of Experimental Medicine, Faculty of Medicine, University
College, Galway.

Director : Dr. F. R. Comerford.
An Evaluation of tlte Effect of Intra-articular Steroid Injection
Effusions in Experimental Synoviris.

011

Synovial

Acute synovitis was produced in the joints of male Sprague-Dawley
rats by the intra-articular injection of zymosan. Control animals were
killed 6, 24 and 72 hours after injection. T he synovial effusions were
collected and weighed. Smears were stained with Wright's stain for differential cell counts.
The test a ni mals received zymosan injections according to the above
schedule. They also received in the same joint an intra-a rticular injection
of one of the following three microcystalline steroid preparations:
prednisolone acetate, methylprednisolone acetate or triamcinolone
hexacetonide. The steroid was administered simultaneously with the
zymosan in animals killed at 6 hours, 6 ho urs after zymosan in animals
killed at 24 hours and 24 hours after zymosan in animals killed a t 72 hours.
The effusions were weighed and slides were prepared for differential cell
counts and polarised light microscopy.
Comparison between the effusion weights of control and steroid treated
joints showed highly significant differences (p less than 0.001) at 6 and 24
ho urs but not in 72 hour animals. Effusions were least in traimcinolo ne
hexacetonide injected animals but the difference between these and the
other steroid treated effusions were not statistically significant. The
differential cell counts showed a predominantly granulocytic response at
6 hours and 80 % mononuclear cells at 72 hours. No difference in cell
count was observed between test and control effusions. Polarised light
microscopy showed birefringent crystals in all test effusions. Large
aggregates of crystals were found in some effusions 48 hours after injection.
The acute synovitis caused by intra-articular zymosan injection in rat
joints is modified by intra-articular microcrystalline steroid injection. Jt is
suggested that this model of experimental synovitis is suitable for the
determination of comparative doses of different intra-articular steroid
preparations and for the evaluation of new forms of intra-articular
therapy.
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APPENDIX 1
FINANCES

The research funds made available to the Council during 1983 were
as follows:

£
1,141,000

THE MINISTER FOR H EALTH

For General R esearch ....

J RISH TOBACCO MA NUFACT URERS' ADVISORY
COMMITTEE

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

6,333

IRISH CANCER SOCIETY

For Chemotherapy Research in the MRC
Laboratories under the direction of Dr. M. L.
Conalty ....

9,011

....

5

MISCELLANEOUS

9,678

DONATIONS

£ 1,166,027
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The manner in which Council fund s were utilised during the year was
as fo llows:
FROMTHE MtNISTER·s ANNUAL GRA

T

Fellowships

£

£

95,512

Student Scholarships

108,995

Summer Student Research Grants

I 1,070

Science Degree Scholarships

2,500

Grants in Aid - Assistance

87,869

Grants in Aid - Expenses

135,957

MRC Laboratories

426,000

Resea rch Units ....

221,614
1,089,5 17

FROM SPECIAL GRANTS
Cancer Research under Dr. Boggust

6,319

Chemotherapy Research under Dr. Conally ....

9,011
15,330

ADMINISTRATION (6.5% of total)

....

77,500
£1,182,347
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