R o 1 e
Arboviral Encephalitides in Ontarie
with Special Reference to '

St. Louis Encephalitis

The Committee on Programs
for the Prevention of
Mosquito-borne Encephalitis



Arboviral Encephalitides
in Ontario with
Special Reference to

St. Louis Encephalitis

The Committee on Programs
for the Prevention of
Mosquito-borne Encephalitis

Edited by
M.S. Mahdy
L. Spence
J. M. Joshua

1979



THE OPINIONS AND VIEWS
EXPRESSED IN THTIS REPORT
ARE THOSE OF THE AUTHORS
AND DO NOT REPRESENT
DIRECTIVES OR OFFICIAL
POLICIES OF THEILIR INSTTI-

TUTIONS

MATERTIAL INCLUDED IN THTIS
REPORT IS NOT PRECLUDED

FROM PUBLICATION ELSEWHERE



CONTENTS

Page
FOREWORD 1
M.S. Mahdy
PREFACE 2
Barbara J. Blake
LIST OF TABLES 3
LIST OF FIGURES 7
CHAPTER I COMMITTEE AND CONTRIBUTORS 10
1. COMMITTEE ON PROGRAMS FOR THE PREVENTION
OF MOSQUITO-BORNE ENCEPHALITIS, MEMBERS 11
2. OTHER CONTRIBUTORS 14
CHAPTER II  VIRAL ENCEPHALITIDES 16
1. VIRAL MENINGOENCEPHALITIS, DEFINITION
AND CLINICAL FEATURES 17
L. SPENCE
Definition and Clinical Features 19
Aetiology 20
Prognosis 20
Epidemiologic Factors 20
Age Distribution 22

Treatment 22



IT

ARBOVIRUSES OF PUBLIC HEALTH IMPORTANCE
IN U.S.A. AND CANADA

H. ARTSOB

Introduction
St. Louis Encephalitis
California Encephalitis
Western Equine Encephalitis
Eastern Equine Encephalitis
Venezuelan Equine Encephalitis
Colorado Tick Fever
Powassan
Vesicular Stomatitis
Tensaw
Imported Arboviral Infections

References

LABORATORY INVESTIGATIONS OF SUSPECT
CASES OF ENCEPHALITIS

L. SPENCE

CHAPTER III VIRAL ENCEPHALITIDES IN ONTARIO - WITH
SPECIAL REFERENCE TO ST. LOUIS ENCEPHALITIS

1.

VIRUSES OTHER THAN ARBOVIRUSES IN THE
AETIOLOGY OF HUMAN CENTRAL NERVOUS
SYSTEM (CNS) DISEASE IN ONTARIO

T.P. SUBRAHMANYAN and N.R. PAUL

References

Page

23

25
25
27
28
29
29
30
30
31
31
31

32

37

42

43

46



9

POWASSAN VIRUS (POWV) ENCEPHALITIS IN
ONTARIO, A CASE OF MENINGOENCEPHALITIS
ATTRIBUTED TO INFECTION WITH POWV IN
EASTERN ONTARIO

M.S. MAHDY, M. WILSON, B. WHERRETT and
R. DORLAND

Introduction and Review
Properties of the Virus
Case Report

History of Tick Bite

Laboratory Results for Evidence of
Viral Infection

Antibodies to POWV in Animals
Cases of Powassan Disease in North America

Time Between Onset of POWV Disease and
Detection of Antibodies

Discussion
Acknowledgement

References

CLIMATOLOGICAL CONDITIONS IN SOUTHWESTERN
ONTARIO IN 1975. THEIR POSSIBLE IMPACT
ON THE OUTBREAK OF ST. LOUIS ENCEPHALITIS

G.E. BRISTOW

ST. LOUIS ENCEPHALITIS (SLE) IN WINDSOR-
ESSEX COUNTY, ONTARIO, 1975

J.R. JONES
Introduction
The Epidemic
Diagnostic Criteria
Control Measures
Comments

Surveillance and Control of Arboviral
Encephalitis in 1976

Page

48

50
52
54
56
56
57

60

60
64
67

67

70

78

80
80
81
83

88

89



Iv

Epilogue

St. Louis Encephalitis in 1976-78

CLINICAL FEATURES AND EPIDEMIOLOGY OF
ST. LOUIS ENCEPHALITIS AS SEEN IN THE
NIAGARA REGION, ONTARIO

JULY 1 - OCTOBER 30, 1975

L. GRANT and G.E. BRISTOW

Clinical Features in Six Confirmed
Cases of St. Louis Encephalitis

Epidemiology of Confirmed Cases
Onset
Age and Sex
Geographical Distribution

Weather Conditions (May-September) 1975
in the Niagara Region

Rainfall

Temperature

Sunshine
Birds in the Niagara Region
Mosquito Bites
What is a Favourable Environment?
Surveillance and Control

References

ST. LOUIS ENCEPHALITIS IN LAMBTON
COUNTY, ONTARIO, 1975

LUCY M.C. DUNCAN

Page
92

94

95

97

g7
100
100

100

100
103
103
103
103
114
115
115

116

117



PATHOLOGY OF THE CENTRAL NERVOUS SYSTEM
IN ARBOVIRAL ENCEPHALITIS, CASE REPORTS
OF ST. LOUIS ENCEPHALITIS

T.F. DRAISEY, M. DIETRICH and
M.J.E. OXLEY

Introduction
Pathogenesis and Spread

Type of Inflammatory Response in
Arbovirus Encephalitis

Pathology
Case Reports

Case Report #1
Autopsy Findings

Case Report #2
Autopsy Findings

Case Report #3
Autopsy Findings

Central Nervous System
Other Major Findings
Comments

Pathology of the Central Nervous
System

Notes to Pathologists - Taking
Sections at Post Mortem

Post Mortem Serology and Attempts
for Virus Isolation
Serology
Blood

Serum

Specimens for Virus Isolation

Preserved Blood
Autopsy Organs

Tissue from Central
Nervous System

Other Organs

References

Page

122

124

124

125
125

125

125
126

126
127

127
129

129
129

129

129

130

134

134
134
134

134

134
135

135
135

136



VI

Page
CLINICAL AND EPIDEMIOLOGICAL ASPECTS
OF ST. LOUIS ENCEPHALITIS IN ONTARIO
1975-1976, A COMPOSITE PICTURE 137
J.M. JOSHUA
Introduction 139
Methodology 139
Clinical Profile 139
Diagnostic Criteria 140
Antibody titres by the complement
fixation test 140
Antibody titres by the 140
haemagglutination inhibiting test
Autopsy and Mouse Inoculations with
Deceased Brain Tissue 140
Case Analysis 141
Case Distribution 141
Age Distribution 141
Clinical Manifestations 141
Diagnosis 141
Mortality 146
Sequelae and Rehabilitation 146
Comments 146
Acknowledgement 148
SEROLOGICAL SURVEY OF NIAGARA AND
WINDSOR RESIDENTS FOR ARBOVIRUS
ANTIBODIES 149
H. ARTSOB, L. SPENCE and C. TH'NG
Introduction 151
Methods 151
Collection of Sera 151



VII

Page
Serological Tests 152
Haemagglutination Inhibition 152
Complement Fixation 152
Neutralization 153
Results 153
Discussion 158
Acknowledgements 162
References 162
10. SEROLOGICAL SURVEY FOR INFECTION WITH
ST. LOUIS ENCEPHALITIS VIRUS (SLEV) IN 163
ONTARIO
M.S. MAHDY, EDITH BANSEN, Y LEE,
ANN PRYTULA and H.B. SMITH
Introduction 165
Methods 167
Collection of Sera 167
Reagents and Serological Tests 167
Confirmation 168
Results 168
Distribution of Samples 168
Criteria for Reactivity 168
Distribution of and Results on 173
Reactors
Discussion 176
Acknowledgements 180

References 180



VIII

Page
CHAPTER IV SURVEILLANCE OF ARBOVIRUS ACTIVITIES IN
ONTARIO 181
1. MOSQUITOES OF SOUTHWESTERN ONTARIO,
THEIR SEASONAL DISTRIBUTION, PREVALENCE
AND NEW RECORDS 182
B.V. HELSON, G.A. SURGEONER and
R.E. WRIGHT
Introduction 184
Methods 184
Results 186
Species 186
Abundance 188
Seasonal Patterns 188
Mansonia perturbans 188
Aedes vexans 192
Culex pipiens-restuans 192
Aedes stimulans-fitchii 192
Aedes dorsalis 194
Aedes canadensis 194
Anopheles walkeri 194
Aedes trivittatus 194
Oviposition Traps 194
Discussion 195
References 197

2. VIRUS ISOLATIONS FROM MOSQUITOES
IN SOUTHERN ONTARIO 1976 AND 1977 199

J. THORSEN, H. ARTSOB, G. SURGEONER,
B. HELSON, L. SPENCE and R. WRIGHT

Introduction 201
Materials and Methods 201
Mosquitoes 201
Mouse Inoculation 201

Virus Identification 202



IX

Results

Discussion

WILD BIRD SURVEILLANCE IN THE STUDY
OF ARBOVIRAL ENCEPHALITIS

R. DORLAND, M.S. MAHDY, H. ARTSOB
and ANN PRYTULA

Introduction
Materials and Methods
Results

Wild Bird Survey: Winter 1975-
1976

Antibodies to SLE Antigen,
English Sparrows, Essex County,

1976, 1977, 1978

Antibodies to EEE and WEE Antigens
in English Sparrows

Antibodies to SLE Antigen in
Migratory Birds - Prince Edward
Point and Long Point, 1976, 1977,
1978

Migratory Birds, EEE & WEE, Prince
Edward Point and Long Point

Discussion
Acknowledgements

References

ANTIBODY SURVEILLANCE OF SENTINEL CHICKENS
FOR MONITORING ARBOVIRUS ACTIVITY IN ONTARIO

B.V. HELSON, G.A. SURGEONER, J. THORSEN
and R.E. WRIGHT

Introduction
Methods
Results
Discussion

References

Page
202
207

208

210
210

211

211

213

216

216

219
220
224

224

226

226
231
231

232



5.

Page
HORSES AS MONITORS FOR ARBOVIRAL
ACTIVITY IN SOUTHERN ONTARIO 233
H. ARTSOB, L. SPENCE and C. TH'NG
Introduction 235
Methods 235
Collection of Sera 235
Serological Tests 236
Haemagglutination Inhibition 236
Complement Fixation 236
Neutralization 236
Results 236
Discussion 240
Acknowledgements 242
References 242
LABORATORY SURVEILLANCE OF ACUTE HUMAN
CENTRAL NERVOUS SYSTEM DISEASE IN 244
MONITORING ARBOVIRUS ACTIVITY IN ONTARIO
M.S. MAHDY, EDITH BANSEN and N.R. PAUL
Introduction 246
Materials and Methods 247
Reagents 247

Removal from sera of non-specific
inhibitors of viral haemagglutinins
(HA) and of agglutinins to goose
erythrocytes

Serological Tests
Haemagglutination Inhibition (HAI)

Neutralization (Neut)

Complement Fixation (CF)

248

249

249

249

249



XI

Page
Protocol and Response 249
Other Tests 250
Results 251
Residual Antibodies in Confirmed
Cases of SLE from the 1975
Epidemic 256
Criteria for Presumptive
Laboratory Diagnosis of SLE 263
St. Louis Encephalitis in 1976 263
St. Louis Encephalitis Virus
and Other Flaviviruses in 1977,
1978 266
Other Viruses in 1976-78 271
Discussion 273
Acknowledgement 279
References 280
CHAPTER V MOSQUITO CONTROL MEASURES IN ONTARIO 282
1. MOSQUITO CONTROL IN ONTARIO PRIOR TO, 283
DURING AND FOLLOWING THE ST. LOUIS
ENCEPHALITIS EPIDEMIC IN 1975
DONNA L. MacKENZIE
Mosquito Control in Ontario Prior to
September 1975 285
Background 285
1960's 286
1970's 286
Windsor Emergency Measures,
September 1975 287
Mosquito Control in Ontario, 1976 298

Background 298



XII

Page
Public Relations Problems 299
The Ontario Biting Fly Committee 300
The Ontario Mosquito Control
Association 301
Training and Licencing of
Municipalities 301
Contract Entomologists 304
Pesticide Usage 307
Municipal Program Subsidy 314
St. Louis Encephalitis in
Ontario in 1976 315
Mosquito Control in Ontario 1977 317
Mosquito Control in Ontario 1978 328
CHAPTER VI PUBLIC RELATIONS IN FACING AND RESPONDING
TO EPIDEMICS 333

1.

COMMUNICATIONS, MEDIA AND PUBLIC

RELATIONS IN THE PREVENTION AND

MANAGEMENT OF MOSQUITO-BORNE

VIRUS OUTBREAKS 334

DONNA L. MacKENZIE

Introduction 336
Means of Communication 337
Radio Broadcasts 337
Television 337
Newspapers 337
News Releases 338
Pamphlets 338

Technical Booklets 338



X111

Page

Posters 338
Lectures 338
Field Demonstrations 338

Municipal Approaches to Communication,

An Example 339
Contributions of Governments 341
Conclusion 342
CHAPTER VII OVERVIEW AND BIBLIOGRAPHY 343

1. ARBOVIRAL ENCEPHALITIDES IN
ONTARIO WITH SPECIAL REFERENCE
TO ST. LOUIS ENCEPHALITIS, AN
OVERVIEW 344

M.S. MAHDY, L. SPENCE, T.P. SUBRAHMANYAN
AND J.M. JOSHUA

2. BIBLIOGRAPHY 356



FOREWORD

This publication summarizes the experiences of members of the
Committee on Programs for Prevention of Mosquito-Borne Encephalitis
from 1975-1978, during and following the 1975 epidemic of St. Louis

encephalitis (SLE).

As principal editor of this publication I wish to express my
thanks and appreciation to those who entrusted me with this task
and to acknowledge the efforts of those who helped to make it

possible.

I am grateful to Drs. Barbara Blake, Chairperson of the
Committee, E.W.R. Best (Co-Chairman), R. Andreychuk (Secretary),
L. Spence and J.M. Joshua (Co-Editors), and to members of the
Committee for their support, interest and cooperation throughout

the preparation of this publication.

The encouragement and the stimulating discussions with Dr. A.J.
Rhodes, during his tenure as Medical Director and then Research
Coordinator of our Branch, have been invaluable to me in bringing

together the contributions in this publication.

To have the experiences by members of the Committee summarized
in this publication is the brain-child of Mr. H.B. Smith, Director
of the Central Laboratories. He proposed the idea to members of

the Committee who in turn gave it their full support.

The 1975 epidemic of SLE was the starting point of this
endeavour. The contributions of my colleague, Dr. T.P. Subrahmanyan,

in investigating the outbreak is thankfully acknowledged.

I am grateful to Drs. Spence and Joshua for their views, support
and help in reviewing the manuscripts. We are thankful to the
contributors for sharing their experiences and for their time and

efforts to the production of this publication.

Thanks are due to Mr. W. Vander Kolk for his artistic design of
the covers and the title page, to Mrs. Sheila Johnston for her help
in arranging the typing, to Mr. B. vandenburg for his suggestions and
cooperation in the printing and reproduction of this publication and

to Mrs. Kathleen Tranter for her careful and patient typing services.

M.S. Mahdy



