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St. Louis encephalitis in southern Ontario:
laboratory studies for arboviruses
L. SPENCE, FRCP[C]; H. ARTSOB, PH D.
L. GRANT, MB, DIP BACT, MPH, FRC PATH; C. TH'NG, B SC

The first reported outbreak of St. Louis
encephalitis in Canada occurred in
the summer of 1975 in southern Ontario
- in the Windsor-Sarnia--Chatham
area, the Niagara region and the city
of Toronto. Hemagglutinatlon inhibition
and complement fixation testing of
serum samples collected during the
outbreak confirmed that St. Louis
encephalitis virus was the etiologic
agent. Furthermore, this virus was
isolated from brain tissue of a patient
who died. This oubreak was probably
an extension of the outbreak that
occurred In the United States that
summer. It was the first outbreak of
arbovirus encephalitis in the province
of Ontario.

La premiere 6pidemie dencephalite de
St-Louis a 6tre signalee au Canada est
survenue durant l'6te de 1975 dans
le sud de lOntarlo dans Ia region de
Windsor-Sarnia-Chatham, Ia r6gion de
Niagara et Ia yule de Toronto. Les
epreuves dinhibitlon de l'h6magglu-
tination et de fixation du complement
des 6chantillons de serum pr6leves
durant l'6pidemle ont confirm6 que le
virus de l'encephalite de St.Louis
6talt l'agent infectieux. De plus, le
virus a pu 6tre isol6 du cerveau d'un
patient qul est decode. Cette epid6mie
est probablement une extension de
l'epidemie enregistree aux .tats.Unis
durant le mime ete. C'6tait Ia Ia
premiere 6pidemie d'encephallte a
arbovirus signalee en Ontario.

In the summer of 1975 an outbreak of
encephalitis occurred among residents
of southern Ontario. Intensive labora-
tory investigations were carried out
during the outbreak. This report is the
first of a series dealing with the clin-
ical, epidemiologic and virologic as-
pects of the outbreak. It describes the
arbovirus investigations carried out on
specimens submitted from all parts of
Ontario during the summer of 1975 to
the National Arbovirus Reference
Service, a laboratory in Toronto oper-

From the National Arbovirus Reference Service,
the department of medical microbiology, faculty
of medicine, University of Toronto, and the
Niagara Regional Health Unit, St. Catharines,
Ont.

Reprint requests to: Dr. L. Spence, Department
of medical microbiology, Banting Institute,
100 College St., Toronto, Ont. M5G 1L5

ating in conjunction with the Labora-
tory Centre for Disease Control of
Health and Welfare Canada.

Epidemiologic and clinical aspects

The outbreak began at the end of
July and continued into October. The
most severely affected area was the
city of Windsor but patients were en-
countered in other localities in southern
Ontario, including the Niagara penin-
sula and the city of Toronto.

Patients admitted to hospital had
symptoms and signs of meningoence-
phalitis. They complained of fever,
severe headaches, chills, malaise, anor-
exia, pain or stiffness of the neck or
both, myalgia, photophobia, nausea,
vomiting, drowsiness and confusion. In
some patients vomiting, tiredness, sleep-
iness and depression persisted for
several weeks after discharge from hos-
pital. Cerebrospinal fluid (CSF) was
abnormal in patients with meningoen-
cephalitis: protein values were normal
or moderately elevated and the cellular
response was mainly lymphocytic; glu-
cose values were within normal limits.
In fatal cases the brain showed the
typical histologic features of viral en-
cephalitis - perivascular cuffing and
microglial proliferation (N.B. Rew-
castle, M. Dietrich, M.J.E. Oxley: per-
sonal communications, 1975).

Virologic investigation

Methods

Serum samples from 472 patients
suspected of having St. Louis encephal-
itis (SLE), 420 of whom were from
areas thought to be involved in the out-
break, were submitted to the National
Arbovirus Reference Service from all
parts of the province of Ontario. One
CSF and three brain specimens were
also received for viral studies. Investi-
gations were confined to tests for arbo-
viruses on the serum samples and at-
tempts to isolate virus from the brain
and CSF specimens.

Control reagents and antigens of en-
cephalitis-associated eastern equine en-
cephalomyelitis (EEE), western equine
encephalomyelitis (WEE), Powassan
(POW) and SLE viruses isolated pre-
viously in Canada were prepared in
suckling mouse brain by the methods
described by Clarke and Casals.1 Anti-
gen to California encephalitis (CAL)
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Table I-Results of hemagglutination inhi-
bition (HI) and complement fixation (CF)
tests on single or serial serum samples from
472 patients with suspected St. Louis ence-
phalitis in Ontario, 1975

Antigen to No. positive/total no.
encephalitis- tested*
associated
virus HI CF
Eastern equine 0/472 NT
Western equine 0/472 NT
California 33/472 0/33
Powassan 12/472 NT
St. Louis 82/472 65/82
6NT = not tested

Table Il-Representative titres of antibody to antigen of St. Louis encephalitis virus from five
serologically confirmed cases of St Louis encephalitis

Patient Titre
Date of onset Date serum

no. of symptoms collected HI CF

1 Aug. 28 Sept. 8 1:20 1:64
Sept. 19 1:160 1:256

2 Aug. 1 Sept. 14 1:20 1:32
Sept. 18 1:20 1:64

3 Sept. 12 Sept. 15 1:10 < 1:4
Sept. 29 1:20 1:32
Oct. 23 1:40 1:64

4 Aug. 20 Aug. 27 1:160 1:256
Sept. 8 1:160 1:256

5 Sept. 16 Sept. 19 < 1:10 < 1:4
Sept. 29 1:320 1:128
Oct. 17 1:80 1:128



ful specimens for study are clotted
blood specimens collected in a sterile
container during both the acute and
convalescent stages of illness. Since en-
teroviruses may produce aseptic menin-
gitis, stool and CSF specimens should
also be submitted.

We thank the physicians and medical of-
ficers of health who referred specimens
to us. The cooperation of Dr. J.R. Jones,
MOH for Windsor-Essex, Dr. L.M.C.
Duncan, MOH for Lambton County and
officials of the community health protec-
tion branch and the laboratory services
branch of the Ontario Ministry of Health
is gratefully acknowledged.

This work was supported in part by
national health grant no. 606-1164-28(41).
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.Zylop rirn* (allopurinol)
Indientious: ZYLOPRIM is intended for the treatment
of gout as well as primary and secondary hyperuri-
caemia. ZYLOPRIM is indicated in the treatment of
primary or secondary uric acid nephropathy. ZYLOPRI M
is especially useful in patients with gouty nephro-
pathy, in those who form renal urate stones and
those with unusually severe disease. ZYLOPRiM is
particularly effective in preventing the occurrence and
recurrence of uric acid stones and gravel. ZYLOPRIM
is useful in the therapy and prophylaxis of tissue
urate deposition, renal calculi and for acute urate
nephropathy in patients with neoplastic disease who
are particularly susceptible to hyperuricaemia and
uric acid stone formation, especially after radiation
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Ceulraindiealions: Zyloprim should not be given to
patients who are hypersensitive or who have had a
severe reaction to this drug.
Presanlioms and Warnings: Acute gouty attacks may be
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high. Zyloprim is not recommended for use during
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with hyperuricaemia secondary to malignancy or with
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hepatic or renal functions appear.
Urleesurim and Zylopri.: Combined therapy of Zyloprim
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Oklerpropamide wilh Zylopri,: In the presence of allopu-
rinol, there may be competition in the renal tubule
for the excretion of chiorpropamide. When renal
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hypoglycaemic activity of chlorpropamide may be
increased if ZYLOPRIM is given concomitantly.
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that under experimental conditions allopurinol pro-
longs the half-life of the anticoagulant, dicumarol.
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coagulant therapy, and the coagulation time should
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foliation, fever, chills, nausea and vomiting, lympha-
denopathy, arthralgia and/or eosinophilia are the most
common and may occur at any time during treatment.
Gastrointestinal disorders were reported but may
diminish if Zyloprim is taken after meals.
Symptoms and Irealmeul of overdosage: Overdosage of
allopurinol is usually manifested by nausea and
vomiting. No treatment is normally required, provided
the drug is withdrawn and adequate hydration is
maintained to facilitate excretion of the drug. If, how-
ever, other forms of acute distress are observed,
gastric lavage should be considered, otherwise the
treatment is symptomatic.
Pharmeaslegy: When taken orally, allopurinol is rapidly
metabolized. The main metabolite is oxypurinol, which
is itself a xanthine oxidase inhibitor. A Ilopurinol and
its metabolites are excreted by the kidney, but the
renal handling is such that allopurinol has a plasma
half-life of about one hour, whereas that of oxypurinol
exceeds 18 hours. Thus, the therapeutic effect can be
achieved by a once-a-day dosage of ZYLOPRIM in
patients taking 300 mg or less per day.
Dosage s.d edministralien: ZYLOPRIM, administered
orally should be divided into 1 to 3 daily doses. Daily
doses up to and including 300 mg may be taken once
daily after a meal. Divided doses should not exceed
300 mg. The minimum effective dose is 100 to 200 mg.
The average is 200 to 300 mg/day for patients with
mild gout, 400 to 600 mg/day for moderately severe
tophaceous gout, and 700 to 800 mg/day in severe
conditions. The maximal recommended dose is 800 mg
per day in patients with normal renal function.
Treatment with 600 to 800 mg daily for two or three days
prior to chemotherapy or x-irradiation is advisable to
prevent uric acid nephropathy. Treatment should be con-
tinued at a dosage adjusted to the serum uric acid level
until there is no longer a threat of by peruricaemia and
hyperuricosuria. Itis essential that a daily urinary output
of two litres or more be maintained during ZYLOPRIM
therapy, and neutral or alkaline urine is desirable.
Children: For the treatment of secondary hyperuricaemia
associated with malignancies and in the Lesch-Nyhan
syndrome, ZYLOPRIM should be given in doses of
10 mg/kg/day. The response should be evaluated
after approximately 48 hours by monitoring serum uric
acid and/or urinary uric acid levels and adjusting the
dose if necessary.
Presenlalion: ZYLOPRIM 100 mg scored white tablets.
Bottles of 100 and 500 tablets; Code: Welicome U4A.
ZYLOPRIM 300 mg scored peach coloured tablets.
Bottles of 100 tablets. Code: Weilcome C9B.
Prodnel Monograph available on roqoesl. W 5014
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