
BIOCHEMICAL 
SOCIETY 
TRANSACTIONS 
London: The Biochemical Society 0 1989 

Managing Editor 
Cat h e r i n e R ICE- EVANS 

Contents Volume 17, Part 3, June 1989 

FIFTH WELLCOME TRUST LECTURE 
The electron transport chain of the microbicidal oxidase of 

phagocytic cells and its involvement in the molecular 
pathology of chronic granulomatous disease 

629th MEETING, LONDON 
Colloquium: Molecular Aspects of Sugar, Nucleoside and 

Sugar Nucleotide Transport 
The kinetics and thermodynamics of glucose transport in 

human erythrocytes: indications for the molecular 
mechanism of transport 

Side-specific photolabelling of the hexose transporter 
Translocation of sugars across the lysosome membrane 
Detection of proton-linked sugar transport proteins in 

Enterobacteriaceae 

Structures and functions of mammalian nucleoside trans- 
porters 

Translocation of nucleotide sugars and nucleotide sulphate 
across membranes of the endoplasmic reticulum and 
Golgi apparatus 

Active transport of nucleosides and nucleoside drugs 

Identification of glucose transporters in plasma membrane 
and Golgi vesicle fractions prepared from lactating rat 
mammary gland 

Colloquium: Role of Bacterial-Surface Interactions in the 
Development of Disease 

Structure of bacterial surfaces 
Physicochemical properties of bacterial surfaces 
Adhesion of oral streptococci to teeth 
Interactions between bacterial surfaces and phagocyte 

Bacterial capsules and interactions with complement and 

Consequences of bacterial attachment in the urinary tract 

Interactions between enterocytes and enteropathogenic 

plasma membranes 

phagocytes 

Escherichia coli 

A. W. SEGAL 

A. G. LOWE 

G. D. HOLMAN 
S. FORSTER, G. P. IVESON, S. J. BIRD & J. B. LLOYD 
B. M. CHARALAMBOUS, M. C. J. MAIDEN, 
T. P. MCDONALD, 1. J. CUNNINGHAM & 
P. J. F. HENDERSON 
J. D. YOUNG 

M. MILLA, J. CAPASSO & C. B. HIRSCHBERG 

S. M. JARVIS, T. C. WILLIAMS, C.-W. LEE & 
C. I. CHEESEMAN 
R. J. MADON, D. J. FLINT, A. DAVIES & S. A. BALDWIN 

I. CHOPRA 
K.-E. MAGNUSSON 
H. J. BUSSCHER 
S. W. EDWARDS 

I. S. ROBERTS, F. K. SAUNDERS & G. J. BOULNOIS 

C. SVANBORG EDBN, 1. ENGBERG, S. HEDGES, K. JANN, 
C. VAN KOOTEN, P. DE MAN, H. LINDER & A. WOLD 
C. A. HART, R. M. BATT, J. FLETCHER. H. EMBAYE & 
J. R. SAUNDERS 

- 

427 

435 

438 
44 1 
441 

444 

447 

448 

449 

453 
454 
458 
460 

462 

464 

466 



ii 

Mucoid Pseudornonas and the cystic fibrosis lung 
Coagulase-negative staphylococci and hydrocephalus shunt 

N. J. RUSSELL 
R. BAYSTON 

infections 

COMMUNICATIONS 

628th MEETING, GALWAY 
Colloquium: Growth Factors, Receptors and Transformed 

Maternal growth factors as mediators of embryonic and 
Cells 

neonatal growth 
F. A. SIMMEN, R. C. M. SIMMEN & F. W. BAZER 

CONTENTS 

469 
471 

475 

587 

Differentiation and growth in the human breast parenchyma 589 

Growth factors for lung cancer D. N. CARNEY 592 
594 

595 

Steroid hormones and growth factor receptors 598 

COMMUNICATIONS 60 1 

M. J. O’HARE, M. G. ORMEROD, P. MoNA(iwm. 
C. S. COOPER & B. A. GUSTERSON 

S. MCDONNELL, M. DOOLEY & M. CLYNES 

R. J. AKHURST, S. A. LEHNERT, F. FEE & A. BALMAIN 

D. R. HEADON & G. ALLAN 

Growth factors produced by human carcinoma cells in 

The role of transforming growth factor-@ in mousc develop- 
culture 

ment and carcinogenesis 



CONTENTS 

COMMUNICATIONS 

Xenobiotic contaminants and the deleterious effects of fats 
Value enhancement of crude fish oil (capelin oil) using 

The saturated-fat-fed hamster as a model of atherosclerosis 
pancreatic lipase 

Esterification reactions catalysed by immobilized lipase from 

Chylomicron metabolism and lipoprotein lipase activity in 

Partial purification of lipase from cotyledons of oilseed rape 

Specific uptake of dietary lectins into the systemic circulation 

Cyclo-oxygenase and oxygen free radical-stimulated fibro- 

Fibroblasts release superoxide free radicals 
Oxygen free radicals stimulate fibroblast proliferation 
A critical thiol (-SH) group on the HLA-B27 molecule 

Stress (heat shock) proteins in arthritic joints 

oilseed rape (Brussica napus L.) 

the rat spleen 

(Brassicu napus L.) 

of rats 

blast proliferation 

Effects of dietary vitamin E and selenium levels on rat liver 

Iron redistribution and lipid peroxidation in the ischaemic 

The nature of membrane-bound iron-species involved in 

lntracellular low molecular weight iron 
Activation of diethylstilboestrol by leucocytes to cytotoxic 

and potentially mutagenic species 
Antioxidant status in alcoholic liver disease in man and 

experimental animals 
Fish-oil supplements, lipid peroxidation and platelet 

aggregation in man 
Stress and the role of activated oxygen scavengers and 

protective enzymes in plants subjected to drought 
Differential susceptibility of crystallin and other proteins to 

free-radical-induced peptide bond cleavage 
Rheumatoid arthritis: do  oxygen radicals modify the 

structure of immunoglobulin G? A Fourier transform 
infrared and fluorescence spectroscopic investigation 

and kidney microsomal glucose-6-phosphatase 

kidney 

radical-mediated damage to sickle erythrocytes 

Smoking and blood antioxidant enzyme activities 

N-Sulphonate infrared absorbances of chemically modified 

Carboxylate symmetric stretching infrared absorbances of 

N-Acetyl amide-11 and methyl C-H bending infrared 

Rubidium efflux (XhRb) in the rat isolated seminal vesicle 
Reconstitution of the purificd sarcoplasmic reticulum 

Ca? + ,Mg! + -ATPase 
Oleic acid supplementation alters platelet function and 

membrane phospholipid arachidonic acid content 
lntracellular pH and calcium in vascular smooth muscle 

heparins 

chemically modified heparins 

absorbances of chemically modified heparins 

Formation and properties of monopolar-bipolar mixed lipid 

Interactions between HEP G2 human hepatoma cells, 
vesicles 

platelets and endothelial cells 

R. SCHOENTAL 
R. J. HENDERSON. J. TAYLOR & J. R. SARGENT 

B. JACKSON, A. N. GEE, M. MARTINEZ-CAYUELA & 
K. E. SUCKLING 
M. J. HILLS, I. KIEWI~T & K. D. MUKHERJEE 

M. A. MINDHAM & P. A. MAYES 

M. J. HILLS & J. N. O'SULLIVAN 

A. PUSZTAI, F. GREER & G. GRANT 

G. A. C. MURRELL. M. J. 0. FRANCIS & L. BROMLEY 

G. A. C. MURRELL, M. J. 0. FRANCIS & L. BROMLEY 
G. A. C. MURRELL, M. J. 0. FRANCIS & L. BROMLEY 
L. MCLEAN, V. WINROW, D. BLAKE, D. PERRETT & 
J. ARCHER 
L. MCLEAN, P. MAPP, J. ARCHER, D. BLAKE, A. COATES 
& A. CHERRIE 
D. C. WATTS & 1. J. FARAJ 

J. D. COWER, G. HEALING, B. J. FULLER & C. J. GREEN 

A. HARTLEY & C. RICE-EVANS 

N. DEIGHTON & R. C. HIDER 
R. C. FRENCH 

R. J. WARD. J. JUTLA & T. J. PETERS 

J. E. BROWN & K. W. J. WAHLE 

A. H. PRICE & G. A. F. HENDRY 

P. L. CARMICHAEL, B. ZIMMERMANN & A. R. HIPKISS 

R. KHAN, P. 1. HARIS, C. RICE-EVANS & D. CHAPMAN 

J. J. STRAIN, D. G. M. CARVILLE, M. E. BARKER, 
K. A. THOMPSON, R. W. WELCH, P. YOUNG & D. A. RICE 
D. GRANT, C. F. MOFFAT, W. F. LONG & 
F. B. WILLIAMSON 
D. GRANT, C. F. MOFFAT, W. F. LONG & 
F. B. WILLIAMSON 
D. GRANT, C. F. MOFFAT, W. F. LONG & 
F. B. WILLIAMSON 
F. A. WALI & E. GREENIDGE 
F. M. MUNKONGE, F. MICHELANGELI, J. M. EAST & 
A. G. LEE 
M. A. BARRADAS, J. A. CHRISTOFIDES, J. Y. JEREMY, 
D. P. MIKHAILIDIS, D. E. FRY & P. DANDONA 
A. D. HUGHES, M. SCHACHTER, M. K. PATEL, 
K. L. CALLAGHER & P. S. SEVER 
Z. MIRGHANI, D. BERTOLA, E. PIANO & A. GLIOZZI 

V. 0. SKINNER & K. R. BRUCKDORFER 

... 
111 

475 
476 

477 

478 

478 

480 

481 

482 

483 
484 
485 

486 

487 

487 

488 

490 
49 1 

492 

493 

493 

494 

496 

497 

498 

500 

502 

504 
504 

505 

506 

507 

508 



iv CONTENTS 

Fluorescence studies of the (Ca? +-Mg? +)ATPase present in 
sarcoplasmic reticulum membranes after tryptic hydro- 
lysis 

Paradoxical role for protein kinase C in signal transduction 
in rat Leydig cells 

Effects of rat calcitonin-gene-related peptide- 1 on cyclic 
AMP levels in skeletal muscle of the rat 

Computer-search procedures for the detection of factor H- 
like short consensus repeats 

Lack of abnormal sensitivity to complement-mediated lysis 
in erythrocytes deficient only in decay accelerating factor 

Isolation of poly (A)' RNA from bovine retina: in vitro 
translation and immunoprecipitation of opsin 

An assay for full-length cDNA synthesis from a hetero- 
geneous population of mRNA, exemplified by opsin and 
the retina 

Novel cell type producing human monoclonal antibodies 
obtained from a diabetic patient 

Heterogeneic monoclonal anti-(anti-idiotypic) antibodies 
obtained from a diabetic patient recognize a membrane 
glycoprotein 

Isolated rat seminiferous tubules synthesize guanidoacetic 
acid and creatine from arginine 

[3zP]P, uptake in cultured fibroblasts and osteoblasts: most of 
the cellular j2P is not P, 

Cellular Pi concentration and P, uptake do  not always change 
in parallel in cultured fibroblasts and osteoblasts 

Assessment of sulphatide metabolism in cultured fibroblasts 
by immunoprecipitation of arylsulphatase A and sulpha- 
tide loading 

Identification and characteristics of a monoclonal antibody 
specific for cardiac troponin C 

Localized expression of carbonic anhydrase genes in liver 
and muscle detected by hybridization in situ 

Polyamine metabolism during pancreas enlargement induced 
by dietary soya-bean proteins 

Biochemical and immunological characterization of 
mammalian DNA topoisomerase I1 

Use of fura-2-loaded rat heart mitochondria to study matrix 
Ca2 + and mitochondria1 Ca? + transport 

Effect of fatty acid supplementation on the thermal sensi- 
tivity of HTC cells in culture 

Hyperthermic cell death of HTC cells in culture: a compari- 
son of assays 

Constancy of urinary protein composition and the response 
to short-term dietary change as indicated by electro- 
phoresis 

Electrophoretic evaluation of exercise-induced proteinuria 
Antibodies against rat cytochrome P-450d: comparison of 

the purified protein and a synthetic peptide as 
immunogens 

Urinary proteins in nephrolithiasis 

Flow cytometry of rat hepatocyte subfractions isolated 

Effect of chemicals and metabolic inhibitors on the action of 

Tryptophan degradation and indoleamine 2,3-dioxygenase 
in MRC-5 fibroblasts 
3,8-Dimethyl-2-nitro-imidazo[4,5-f]quinoxaline (Nitro- 

MeIQx) is a potent direct-acting mutagen 
Glycine and L-glutamate transport by the band 3 anion- 

exchange transporter in human and in horse erythrocytes 
Expression of glutathione S-transferase x in human tumour 

by Percoll density gradient centrifugation 

Clostridium perfringens type A enterotoxin 

C. J. RESTALL 

M. P. ROSE & A. BAND 

J .  M. KING, G. J. S. COOPER & B. LEIGHTON 

R. A. HARRISON 

A. H. MERRY, V. 1. RAWLINSON, M. UCHIKAWA, 
M. J. WATTS & R. B. SIM 
S. AL-MAHDAWI & B. E. H. MADEN 

C. L. DENT & B. E. H. MADEN 

S. MOYLE, K. TAN, M. DE SILVA, K. PILLAI & V. MARKS 

S. MOYLE, K. TAN, M. DE SILVA & V. MARKS 

N. P. MOORE, J. A. TIMBRELL & T. J. B. GRAY 

G. J. KEMP, A. BEVINGTON, H. I. KHOUJA & 
R. G. G. RUSSELL 

R. G. G. RUSSELL 
M. TASSABEHJI, A. COOPER, B. FOWLER, 
I. B. SARDHARWALLA & C. H. WYNN 

G. J. KEMP, H. 1. KHOUIA, A. BEVINGTON, A. AHMADO & 

J. P. HUGGINS, J. P. MAGUIRE & S. J. SMITH 

C. KELLY, S. JEFFERY, A. SMITH, P. DE BOER. 
A. MOORMAN & N. CARTER 
G. GRANT, S. BARDOCZ, D. S. BROWN & A. PUSZTAI 

C. A. AUSTIN, H. BAROT, E. E. C. MARGERRISON, 
M. V. HAYES & L. M. FISHER 
N.  J. DAWES, R. L. DANIEL & J. G. MCCORMACK 

S. LADHA, C. A. KINGSTON, K. BOWLER & R. MANNING 

C. A. KINGSTON, S. LADHA, R. MANNING & K. BOWLER 

T. MARSHALL, A. CONLON & K. M. WILLIAMS 

T. MARSHALL, A. GOURLEY & K. M. WILLIAMS 
R. J. EDWARDS, A. M. SINGLETON, K. RICH, D. SESARDIC, 
B. P. MURRAY, A. R. BOOBIS & D. S. DAVIES 

A. A. SIDDIQUI, J. TALATI, T. ZULFIQARALI & 
M. A. WAQAR 
J. C. OSYPIW, R. L. ALLEN, D. BILLINGTON, L. J. DENNY 
& M. KELLY 
N. Y. HUSAIN & B. S. DRASAR 

R. G. KNOWLES, M. SALTER & C. I. POGSON 

B. P. MURRAY, N. J. GOODERHAM, A. R. BOOBIS & 
D. S. DAVIES 
D. A. FINCHAM, R. TEOH, D. K. MASON & J. D. YOUNG 

K. H. DIXON, I. G. COWELL, S. E. PEMBLE, J .  B. TAYLOR 
I 

cells & B. KE~TERER 

509 

510 

51 1 

512  

514 

515 

516 

518 

519 

520 

521 

522 

523 

525 

526 

527 

528 

529 

530 

53 1 

532 

533 
535 

536 

537 

538 

539 

540 

54 1 

542 



CONTENTS V 

Legionella pneiimophilu: plasmid carriage and survival 
Recovery of human colonic cancer cells from growth inhibi- 

tion by methylglyoxal bis(guany1hydrazone) 
The hydrophobic domain of cytochrome b,: a spontaneous 

membrane insertion signal? 
Activity of hexokinase in mouse oocytes and preimplantation 

embryos 
Simultaneous D- and L-glucose uptake by rabbit small intest- 

inal brush-border membrane vesicles 
Anti-peptide antibodies as probes of the topology and 

function of the human erythrocyte glucose transporter 
Inhibition of the sodium-dependent uridine co-transporter in 

bovine renal brush-border membrane vesicles by group- 
specific reagents 

Adenosine transport by human placental brush-border 
membrane vesicles 

Photoaffinity labelling of the GalP D-galactose transport 
protein of Escherichia coli with cytochalasin B 

The D-xylose binding protein of Escherichiu coli 
Metabolism of arachidonic acid by human trophoblasts in 

culture 
Pseudocholinesterase: a protein with functions unrelated to 

its name 
Comparison of steroid metabolism in cultured human 

gingival fibroblasts, homogenates and subcellular frac- 
tions: some effects of phenytoin 

Bacterial infections in patients with the hyperinfection 
syndrome: interactions between strongyloides larvae and 
gut bacteria 

The integrity of proteoliposomes targeted to a model 
biosurface 

BW316, a dialdehyde designed to right-shift the oxygen 
saturation curve of haemoglobin 

Properties of pyruvate kinase from Schizosaccharomyces 
pombe 

Multiple forms of dihydrofolate reductase in goat liver 
DNA synthesis in replicating simian virus 40 chromosomes 

A contrast in allostery: aspartate transcarbamoylases from 

Preliminary comparison of catalytic chains of aspartate 

Differential distribution in bovine brain of distinct y-amino- 
butyric acid, receptor a-subunit mRNAs 
Characterization of the enzymes present on NG 108-15 cells 

responsible for the rapid degradation of bradykinin 
Solubilization and characterization of the bradykinin 

receptor from rat uterus 
Differences in [ 3H]inositol phosphate production between 

the neuronal cell line (SH-SYSY) and cerebral cortex 
slices in response to agents which raise intracellular 
calcium 

Chemically induced methylmalonic acidaemia for neuro- 
chemical and behavioural studies in rats 

Methylmalonate increases glucose uptake in vitro by brain of 
young rats 

Structural similarity but pharmacological heterogeneity 
among calcitonin gene related peptide receptors 

Fructose- 1 $-bisphosphate aldolases from guinea-pig 
cerebral cortex: is the kinetic behaviour a technical 
artefact'? 

Fructose- 1,6-bisphosphate aldolases from guinea-pig 
cerebral cortex: evidence to suggest that aldolase poss- 
esses allosteric properties 

in vitro 

wheat and from Escherichia coli 

transcarbamoylases from wheat and Escherichia coli 

V. S. HARLEY, B. S. DRASAR, G. TOVEY & D. J. PLATT 
C. S. COLEMAN & H. M. WALLACE 

543 
544 

S. K. GEORGE, L. NAJERA, C. COUNTRYMAN, 
R. P. SANDOVAL, L. BENSON & G. M. IHLER 
M. A. K. HOOPER & H. J. LEESE 

545 

546 

547 C. WOOD, M. J. LAWRENCE & R. WOOTON 

549 

550 

A. DAVIES, T. L. CIARDELLI, G. E. LIENHARD & 
S. A. BALDWIN 
T. C. WILLIAMS & S. M. JARVIS 

V. IRRIBARRA, S. M. JARVIS, C. BUSTAMANTE & 
D. L. YUDILEVICH 
M. T. CAIRNS, G. M. SMITH, P. J. F. HENDERSON & 
S. A. BALDWIN 
M. SUMIYA & P. J. F. HENDERSON 
M. P. ROSE & L. M. DEMERS 

55 1 

552 

553 
554 

K. M. Kurru, V. ANNAPURNA & V. PRABHAKARAN 555 

M. SOORIYAMOORTHY & D. B. GOWER 556 

S. C. ARCHIBALD, D. SUNDERLAND, R. W. ASHFORD & 
C. A. HART 

557 

558 

559 

560 

F. J. HUTCHINSON, S. E. FRANCIS & M. N. JONES 

R. WOO~TON & D. BULL 

D. DUNCAN, J. MCGOWAN & N. C. PRICE 

M. P. IQBAL, N. MAHBOOBALI & M. A. WAQAR 
M. A. WAQAR 

56 1 
563 

564 

565 

R. J. YON 

S. C. J. COLE & R. J. YON 

W. WISDEN, B. J. MORRIS, M. G. DARLISON, S. P. HUNT 
& E. A. BARNARD 
C. R. SNELL. P. H. SNELL & C. SMITH 

566 

568 

569 P. H. SNELL & C. R. SNELL 

J. G. BAIRD. D. G. LAMBERT & S. R. NAHORSKI 570 

571 

572 

573 

574 

M. WAJNER, J. C. DUTRA & C. M. D. WANNMACHER 

J. C. DUTRA, M. WAJNER, C. F. WANNMACHER & 
C. M. D. WANNMACHER 
S. M. FOORD, L. MALONE & R. K. CRAIG 

P. C. NICHOLAS 

P. C. NICHOLAS 575 



vi 

Inhibition of thromboplastin by serum fractions from 
various species 

Q-Aminolaevulinic acid is not directly toxic to human spinal 
cord neurons in culture 

Purine synthesis de novo and salvage in hypoxanthine 
phosphoribosyltransferase-deficient mice 

Cloning by expression of a cDNA corresponding to 
Leishmania donovani trypanothione reductase 

Multiplicity of the endo- 1,4-/?-~-glucanase activity in 
Cellu lomonas flu vigena 

Thermostable microbial protein stability in aqueous : organic 
two-solvent phase systems 

Mammalian hepatocyte populations defined by cell-surface 
oligosaccharide expression and fluorescence-activated 
cell-sorting 

Oligosaccharide groups expressed during human hepatic 
arteriolar morphogenesis and pathogenesis 

Effects of pyridoxal 5'-phosphate and polyunsaturated fatty 
acids on blood platelet characteristics 

Purification and characterization of insulin-like growth 
factor-1 from cow colostrum 

High-performance liquid chromatography of human urinary 
colony-stimulating factors 

Recycling polystyrene microtitre plates in an enzyme 
immunoassay for progesterone using labelled antibody 

Competitive enzyme immunoassay of anabolic residues in 
cattle urine: comparison of two marker enzymes 

Phycobiliproteins as probes in immunoassays 
Growth and peroxidase production in cultures of horse- 

radish (Armoracia ntsticana) 
Development of an enzyme-linked immunosorbent assay for 

caffeine 
Macrophage secretory responses to ingestion of aged 

neutrophils 
Urokinase-type plasminogen activator and its inhibitor 

PAL 1 in human breast cancer 
Salivary somatomedin C/insulin-like growth factor- 1 : 

evidence of local production 
Antibody-mediated inhibition of adhesion of 1Seirdomonas 

aeruginosa to epithelial cells 
Human proinsulin produces a stimulatory effect comparable 

to insulin on the activity of 3-hydroxy-3-methylglutaryl- 
coenzyme-A reductase in rat hepatocytes 

Testicular differentiation in  vitro: stage-dependent action of 
serum is prolonged by tunicamycin 

Glycoprotein synthesis and basement membrane formation 
during testicular differentiation in vitro 

Fibronectin production by alveolar macrophages 
Collagenase in rheumatoid lung disease 

R. M. HOWELL & C. EITELAIE 

A. GORCHEIN 

J. ALLSOP & R. W. E. WAITS 

M. C. TAYLOR, C. J. CHAPMAN, J .  M. KELLY, 
A. H. FAIRLAMB & M. A. MILES 
A. J .  SAMI & M. W. AKHTER 

R. K. Owusu & D. A. COWAN 

Q. BAO, J .  A. GILBERTSON & C. s. FOSTER 

J. A. GILBERTSON, Q. BAO & C. S. FOSTER 

CONTENTS 

516 

577 

578 

579 

580 

581 

583 

584 

M. L. SALIM. A. S. EUAMIL & M. G. HARRINGTON 60 1 

F. FRANKENNE,  c. MARCOTI-Y, A. DUYCKAERTS, 

W. S. GILMORE & C. P. MCGUCKIN 

602 

602 
J. VAN BEEUMEN & G. MAGHUIN-ROGISTER 

D. F. A. MCKILLOP, C. A. LLEWELYN & 
J. M. CHESWORTH 
G. DEGAND, P. SCHMITZ, W. ABDUL-AHAII, 

R. SAKARIA & A. J .  MACGILLIVRAY 
M. PARKINSON, T. COTTER & P. J .  Dix 

603 

604 

605 
606 

J. P. GOSLING, J .  M. FRERE & G. MAGHUIN-ROC JISTER 

s. M. HAMPTON. s. A. FICKLING, D. TEALE & V. MARKS 607 

L. MEAGHER, J. SAVILL, A. BAKER,  R. Fuuen  & 
C. HASLETT 
D. REILLY, P. ANDREASEN & M. J .  DUFFY 

608 

609 

J .  RYAN, T. MANTLE & D. C. COSTICAN 610 

M. SEXTON & D. J. REEN 61 1 

R. D w E w  612 

R. AGELOPOULOU & J .  Camom 613 

R. AGELOPOULOU & J. CARROLL 614 

E. A. MCILGOnM, C.  M. O ' C O N N O R  &L M. X. FITZGERALD 614 
D. MOLONEY, C. POWER, D. GILLICAN. C. O'CONNOR & 615 
M. x. FITZGERALD 


