
VOLUME 99 SUPPLEMENT 1989 SPECIAL ISSUE

Parasitoiogy
A Symposium of the British Society for Parasitoiogy
and the Linnean Society Special Issue

Research developments in the study
of parasitic infections

ORGANIZED AND EDITED BY

R. M. ANDERSON, C. A. FACER
and D. ROLLINSON

C A M B R I D G E U N I V E R S I T Y PRESS

https://doi.org/10.1017/S0031182000083347 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182000083347


S U B S C R I P T I O N S may 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, Journals Department, 40 West 20th Street,
New York, NY 10011. All orders must be accompanied by payment. The subscription price of volumes 98
and 99, 1989, is £135 UK, £146 elsewhere (US$310 in the USA and Canada), payable in advance, for six
parts and any supplements: separate parts cost £21 or US$47 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, Journals Department, 40 West 20th Street, New York,
NY 10011, USA.

https://doi.org/10.1017/S0031182000083347 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182000083347


Parasitology
Symposia of the British Society for Parasitology and the Linnean Society

Research developments in the
study of parasitic infections

ORGANIZED AND EDITED BY

R.M.ANDERSON, C. A. FACER AND D.ROLLINSON

The right of (lie
University of Cambridge

to print and sell
all manner of books

was granted by
Henry VIII in 1534.

The University has printed
and published continuously

since 1584.

CAMBRIDGE UNIVERSITY PRESS

CAMBRIDGE

NEW YORK PORT CHESTER MELBOURNE SYDNEY

https://doi.org/10.1017/S0031182000083347 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182000083347


Contents

Preface SI

List of contributions S3

Antigens of parasitic helminths in
diagnosis, protection and pathology S5

Summary S5
Introduction S5
Analysis of the immune responses to

helminths S7
Trichinella spiralis: a model parasite S8
Diagnosis S10

General considerations S10
Detection of antibodies to the parasite S l l
Detection of the parasite SI 2

Vaccination SI 3
Pathology SI 5
Conclusions and future prospects SI6
References SI 6

Nature and nurture: overcoming
constraints on immunity S21

Summary S21
Introduction S21
Physiological and environmental constraints

on immunity S22
Age of exposure of infection S22

Unresponsiveness of gastro-intestinal
nematodes in young ruminants S22
Induced unresponsiveness in neonatal
rodents S23

Effect of plane of nutrition S24
Effect of nutritional deficiencies upon
ability to control infection S24
Effect of nutritional deficiencies on
ability to respond to vaccination S24

Genetically determined constraints on
immunity S25

Malaria: immune responses to the
circumsporozoite antigen of Plasmodium
falciparum S25

Leishmania: stimulation of T helper cells
by parasite antigens — role of Class II IA
and IE gene products in directing the
immune response S27

Trichinella spiralis: restriction of immunity
at the T cell level and in the mediation
of inflammatory responses S28
Mast cells S28
Eosinophils S29

Schistosoma mansoni
genetic constraints on responsiveness to

vaccination S30

Parasite-determined constraints on immunity S31
Conclusions S32
References S3 2

Trypanosome sociology and antigenic
variation S37

Summary S37
Introduction S37
The genetic mechanism for generating VAT

order S38
Unequal probability of VSG expression S38

VSG gene expression: expression sites and
gene switching S38

VSG gene expression and the trypanosome
developmental cycle S39

Coincident multiple activations of the same
VSG gene in the homotype population S40

Differential growth of variants and the order
of homotype VATs S40

Population doubling time and VAT
succession S40

Competition between variants S40
VAT selection in different anatomical

compartments S41
Host growth factors and pleomorphism S41
Absence of variant competition in some

experimental infections S42
VAT switching rates and the stability of

variants S42
Difference between switching rates in

mechanically and cyclically transmitted
infections S42

Estimation of switching rates in syringe-
passaged trypanosomes S42

Switching rates in cyclically transmitted
trypanosomes S43

Selection of high switching rates S43
Ability of the host to respond to variants S44
Concluding remarks S44
References S45

Implications of genetic exchange in the
study of protozoan infections S49

Summary S49
Introduction S49
Reproduction and the generation of diversity S49
Malaria parasites S50

Organization of the genome S50
Genetic events in the life-cycle S50
Genetic diversity in parasite populations S50

Diversity in single characters S50
Enzymes and other proteins S50

https://doi.org/10.1017/S0031182000083347 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182000083347


Contents

Antigens
Drug sensitivity

Diversity in chromosomes
Diversity of parasites in natural
infections

Mosquito transmission and genetic
exchange
Recombination between individual
characters occurs at a high frequency
Recombination is caused by
chromosomal re-assortment and
crossing-over events

Summary
Trypanosomes

Organization of the T. brucei genome
Genetic markers

Genetic crossing experiments
Implications and outlook
References

Non-linear phenomena in host-parasite
interactions

Summary
Introduction
The control of transmission

Mass vaccination
Community-based chemotherapy

programmes
Malaria vaccines

Basic epidemiology and model structure
Sporozoite vaccine
Gametocyte vaccine
Comparisons

The evolution of drug resistance in helminth
parasites

Basic model
Incorporating genetic elements
Selection by chemotherapy or the host's

immune system
Chemotherapy

Malaria and the interaction with the human
immune system

Erythrocytic cycle
Immunological responses directed against

merozoites
Immunological responses directed against

infected erythrocytes
Discussion
Appendix 1

Sporozoite vaccine
Gametocyte vaccine

Appendix 2
Appendix 3

Basic model — no immunological responses
Immunological responses directed at

merozoites
References

S50
S51
S51

S51

§52

S52

S53
S54
S54
S54
S55
S55
S56
S56

S59
S59
S59

S60

S61
S62
S62
S63
S66
S68

S68
S68
S69

S70
S71

S72
S72

S73

S74
S75
S76
S76
S77
S78
S78
S78

S79
S79

From the bench to the field: control of
parasitic infections within primary
health care

Summary
Introduction
Concepts

1st Level
2nd Level

Case studies
Priorities in public health
Application of control measures at

community level
Evaluation and monitoring

Conclusions"
References

Novel biochemical pathways in parasitic
protozoa

Summary
Introduction
Glycolysis, energy production and electron

transport
The malarial parasite
The African trypanosome
T. cruzi and Leishmania
Anaerobic protozoa

Purine metabolism
Pyrimidine metabolism
Folate metabolism
Polyamine and thiol metabolism

Polyamine metabolism
Thiols

Conclusion and outlook
References

Parasite development and adaptive
specialization

Summary
Introduction
Fundamental adaptations to parasitism
Approaches to elucidating parasite

adaptations
Candidate molecules for functions
Candidate functions for molecules

Secretory proteinases in Toxocara canis
Patterns of biosynthesis in developing stages

of Onchocerca spp.
Conclusions
References

Molecular approaches to DNA diagnosis
Summary
Introduction

iv

S81
S81
S81
S82
S82
S82
S82
S82

S86
S88
S90
S90
'

S93
S93
S93

S95
S96
S96
S99
S99

S101
S101
S102
S103
S104
S105
S106
S107

SI 13
S113
S113
S113

S116
S117
S117
S118

S119
S120
S121

S125
S125
S125

https://doi.org/10.1017/S0031182000083347 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182000083347


Contents

Basic principles of DNA diagnostic methods SI26
Leishmaniasis: why are DNA diagnostic

probes needed ? SI27
Kinetoplast DNA: the ideal mitochondrial

DNA satellite probe SI 27
Discrimination of Leishmania complexes by

DNA hybridization SI 29
Detection of parasite DNA in the presence

of vast excess of human or animal DNA SI 30
'In situ' hybridization identification using

light microscopy SI32
Colour reaction detection using

biotinylated DNA probes SI 33
Recombinant DNA methods for specific

sequence selection SI 34
Cutaneous leishmaniasis: identification of

insect vector and infecting Leishmania SI 36
Recombinant DNA probes for other parasitic

organisms SI 36
Characterization of Echinococcus spp.

cestodes by DNA analysis SI 36
Differentiation of Taenia saginata and

Taenia solium by the use of cloned DNA
fragments SI 37

A Taenia xoZi'uw-specific recombinant
probe SI 38

A comment on the identification of
fasciolid species by recombinant DNA
probes SI 38

The use of synthetic oligonucleotide
v probes in the DNA identification of
Onchocerca volvulus SI 39

Genes and antigens! SI 39
Phenotypic genotypic interactions SI 39
Nuclear DNA probes for Leishmania

discrimination SI 40
Nuclear DNA repeated sequences in

braziliensis and mexicana complexes SI 40
Molecular karyotyping of Leishmania SI 40

Discussion SI 42
References-- SI 43

Concluding remarks:
variation and polymorphism in
parasite phenotype - implications for
the selection of potential
intervention strategies SI 47

Molecular variatioYi and polymorphism S147V
Intracellular molecules SI 47
Extracellular molecules SI 48

Antigenic variation SI48
Antigenic polymorphism SI48
Targetting parasite antigens in a

haematophagous vector SI 49
Conclusions • SI 50
References SI 50

https://doi.org/10.1017/S0031182000083347 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182000083347

