VOLUME 96 SUPPLEMENT 1988 PARAAE 94 S1-S194 (1988)

Parasitology

Symposia of the British Society for Parasitology Volume 25

Molecular transfer across
parasite membranes

Edited by C. Arme and L. H. Chappell



https://doi.org/10.1017/S0031182000085899

SUBSCRIPTIONSmay be sent to any bookseller or subscription agent or direct to the
publisher: Cambridge University Press, The Edinburgh Building, Shaftesbury Road,
Cambridge CB2 2RU. Subscriptions in the USA and Canada should be sent to
Cambridge University Press, 32 East 57th Street, New York, NY 10022. All orders
must be accompanied by payment. The subscription price of volumes 96 and 97, 1988,
is £124 UK, £135 elsewhere (US$288 in the USA and Canada), payable in advance, for
six parts and one supplement ; separate parts cost £20 or US$45 each (plus postage).
Second class postage paid at New York, NY and at additional mailing offices.
POSTMASTER : send address changes in USA and Canada to Parasitology, Cambridge
University Press, 32 East 57th Street, New York, NY 10022, USA.

https://doi.org/10.1017/50031182000085899 Published online by Cambridge University Press


https://doi.org/10.1017/S0031182000085899

PARASITOLOGY

Symposia of the British Society for Parasitology Volume 25

MOLECULAR TRANSFER ACROSS
PARASITE MEMBRANES

Edited by

C. ARME

Co-ordinating editor: L. H. CHAPPELL

{ -
S w The right of the 1

University of Cambridge
10 print and sell
all manner of books
was granted by
Henry Vil in 1534.
The University has printed
and published continuously
since 1584.

==

CAMBRIDGE UNIVERSITY PRESS

Cambridge
New York New Rochelle Melbourne Sydney

https://doi.org/10.1017/50031182000085899 Published online by Cambridge University Press


https://doi.org/10.1017/S0031182000085899

Published by the Press Syndicate of the University of Cambridge
The Pitt Building, Trumpington Street, Cambridge CB2 1RP
32 East 57th Street, New York, NY10022, USA
10 Stamford Road, Oakleigh, Melbourne 3166, Australia

© Cambridge University Press 1988

Printed in Great Britain by the
University Press, Cambridge

https://doi.org/10.1017/50031182000085899 Published online by Cambridge University Press


https://doi.org/10.1017/S0031182000085899

CONTENTS

Preface S1
List of contributions S3
Acknowledgements S4
Introductory remarks S5

Biomembrane structure and function: recent studies and new

techniques S11
Summary Si1
Introduction Si1
Lipid organization S12
Cholesterol S12
Membrane protein structures S14
Signal polypeptides and protein secretion S18
Protein rotational diffusion S19
Conclusions S19
References S20
Molecular mechanisms involved in the transport of antibiotics into

bacteria S25
Summary 525
Introduction S25
Transfer of antibiotics across bacterial outer membranes: general comments S26
Transfer of antibiotics across bacterial cytoplasmic membranes: general

comments S28
Albomycin S28
Aminoglycoside — aminocyclitol group S29

Models for cytoplasmic transport based on data obtained by the early
1980s S30
Current models for AGAC transport across the cytoplasmic membrane S30

Beta-lactams S32
Chloramphenicol S32
p-Cycloserine S33
Fosfomycin S33
Polymyxins S34
Quinolones S35
Streptozotocin S35
Tetracyclines S36
Exploitation of transport systems for the delivery of inhibitors to the

bacterial cytoplasm S38
Conclusions S41
References S42
Some general characteristics of the transport of nutrients and toxic

compounds in yeasts and fungi S45
Introduction S45
Solute transfer through the bulk phase of the yeast plasma membrane S45

https://doi.org/10.1017/50031182000085899 Published online by Cambridge University Press


https://doi.org/10.1017/S0031182000085899

v Contents

Endocytosis S46
Diffusion through channels S46
Facilitated diffusion S46
Secondary active transport: symport mechanisms S47
Biological perspective S47
Detection of symport mechanisms in yeasts S48
Proton absorption and eflux S48
Changes in membrane potential S49
Use of genetic mutants S50
Symport stoichiometry S51
Secondary active transport: antiport mechanisms S52
Primary energy transducers S53
Aspects of the transport of drugs and toxic metabolites S53
Pleiotropic drug resistance S54
References S54
The Wellcome Trust Lecture
Mechanisms of molecular trafficking in malaria S57
Summary S57
Introduction S57
Transport in the malaria-infected erythrocyte and the malarial parasite S59
Glucose S59
Amino acids S60
Purine nucleosides S63
Anions S64
Cations S65
Sodium S65
Calcium 865
Iron S66
Zinc S66
Fatty acid, cholesterol and choline transport S66
Transport of antimalarials and drug resistance S67
Chloroquine, quinine and amodiaquine S67
Mepacrine (atabrine, quinacrine) S68
Mefloquine S69
Antifolates S69
Transport mechanisms of the erythrocyte and their relationship to the
infected cell S69
Transport proteins S69
Aqueous membrane leaks S69
Membrane lipids and transport modulation S73
Future directions S74
Conclusions S76
References S77
Ontogenetic changes in helminth membrane function S83
Summary S83
Introduction S83
Trematoda sS85

https://doi.org/10.1017/50031182000085899 Published online by Cambridge University Press


https://doi.org/10.1017/S0031182000085899

Contents \4

Cestoda S89
Hymenolepis diminuta S90
Changes in membrane permeability during ontogeny of metacestodes
and adult worms S91
Carbohydrates S91
Amino acids S94
Gradients in membrane function in adult H. diminuta S95
Echinococcus granulosus S97
Nematoda S98
Conclusion S99
References S100
The relative roles of the intestines and external surfaces in the
nutrition of monogeneans, digeneans and nematodes S105
Summary S105
Introduction S105
Morphological factors important in determining the relative nutritional roles
of the intestines and external surfaces S106
Physiological factors important in determining the relative nutritional roles
of the intestines and external surfaces S108
Environmental factors important in determining the relative nutritional
roles of intestines and external surfaces S114
Conclusions S115
References S116
Excretory-secretory products of helminth parasites: effects on host
immune responses S123
Summary S123
Introduction S123
Definition and source of ES products S124
Release from specialized secretory or excretory organs S124
Antigens associated with the gut S126
Shedding of surface components S127
Immune evasion and modulation of host immune responses by ES products S132
Shedding of bound ligands and cells 8133
Suppression of lymphocyte function S135
Alterations in macrophage and granulocyte functions S135
Modulation of complement and other host inflammatory reactions S136
Immunopathology induced by ES products S137
Role of ES antigens in eliciting immunity in infected hosts S138
Vaccination S139
Cestodes S139
Vaccination against infection with eggs using oncosphere antigens S139
Vaccination against infection with eggs using metacestode antigens S140
Trematodes S141
Fasciola hepatica S142
Schistosoma spp. S142
Nematodes S143
Trichinella spiralis S144

https://doi.org/10.1017/50031182000085899 Published online by Cambridge University Press


https://doi.org/10.1017/S0031182000085899

vi Contents

Serodiagnosis
Cestodes
Trematodes
Schistosoma spp.
Nematodes
Filariasis and Onchocerciasis
Concluding remarks

References

The interactions between drugs and the parasite surface
Summary '
Introduction
Effects on membrane function by antiparasite drugs
Antiprotozoal drugs
Mode of action of anticoccidial ionophores
Mode of action of arprinocid
Modes of action of amprolium and beclotiamine
Membrane transport effects of anti-leishmanial drugs
Drug-induced membrane effects in amoebae
Drug-related transport changes in trypanosomes
Anthelmintic drugs
Benzimidazoles
Other classes of anthelmintic drugs
Drug uptake mechanisms in parasites
Antiprotozoal drugs
Metronidazole
Anticoccidial ionophores
Impairment of methotrexate uptake and drug resistance
Suramin and other trypanocidal drugs
General comments on the acquisition of antiprotozoal drugs
Anthelmintic drugs
Benzimidazoles
Other anthelmintic drugs
Surface morphology and antiparasite drugs
Antiprotozoal drugs
Anthelmintic drugs
Digenea
Cestodes
Nematodes
Praziquantel
Conclusions
References

https://doi.org/10.1017/50031182000085899 Published online by Cambridge University Press

S145
S146
S148
S148
S149
S150
S151
S152

S167
S167
S167
S168
S168
S168
8169
S170
S170
S171
S171
S172
S172
S173
S174
S174
S174
S175
S175
S175
S176
S176
S176
S177
S178
S178
S179
S179
S181
S181
S182
S185
S185


https://doi.org/10.1017/S0031182000085899



