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BUNYAVIRUS ISOLATIONS FROM YUKON
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DONALD M. McLEAN, M.D.2

Division of Medical Microbiology, University of British Columbia,
Vancouver, B.C. V6T 1W5, Canada

ABSTRACT. Snowshoe hare (SSH) virus
was isolated from 6 of 10,188 unengorged fe-
male mosquitoes of 4 species, including 3 of
7017 Aedes communis and 3 of 2088 Ae. nigripes
collected throughout the boreal forest of the
Yukon Territory between 3 June and 22 July
1981. During 10 summers from 1972 to 1981,

INTRODUCTION

Surveillance of bunyavirus infections
among mosquitces throughout portions
of the western Canadian Arctic which are
accessible by automobile, has been main-
tained regularly during each summer
since 1972 (MclLean et al. 1975, 1981).
Long-term investigations were initiated
following isolation of 2 bunyaviruses,
snowshoe hare (SSH) virus within the
California (CAL) serogroup and North-
way (NOR) virus within the Bunyamwera
serogroup, from mosquitoes In eastcen-
tral Alaska during 1970 (Ritter and Feltz
1974), and SSH virus in the southern
Yukon Territory during 1971 (McLean et
al. 1972). The present report confirms
the importance of Aedes communis as major
vector of SSH virus and suggests for the
first time the vector potential of Ae. nig-
ripes. These findings provide a 10 year
data base of bunyavirus infection rates
among mosquitoes of the Yukon Terri-
tory and Mackenzie Valley, Northwest
Territories.

METHODS

Unengorged adult female mosquitoes
were collected by hand aspirators at 8 lo-
cations throughout the boreal forest of

! Supported by National Research Council
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48 SSH and 4 Northway virus strains have
been isolated from 125,442 mosquitoes of 7
species collected in the western Canadian Arc-
tic. Plaque reduction neutralization tests re-
vealed close antigenic relationships between
strains of SSH virus isolated during 8 of 10
years.

the Yukon Territory between latitudes 61
and 67°N from 3 June to 22 July 1981.

Mosquitoes were placed in cylindrical
cages 8 cm diam X 11 cm length, con-
taining pledgets moistened with 10% su-
crose, and these were sealed in plastic
bags. They were held in styrofoam con-
tainers at 4°C during shipment by air to
Vancouver, when they were transferred,
sealed in ampoules and stored at —70°C
to await assay for virus during the suc-
ceeding 3 months. Pools comprising usu-
ally 50 to 60 mosquitoes of the same spe-
cies were macerated, extracted with 2 ml
diluent comprising 20% fetal calf serum
in Eagle’s minimal essential medium, and
assayed for virus content by intracranial
injection of newborn mice as described
previously (McLean et al. 1972). Virus
isolates were typed both by intracranial
suckling mouse neutralization tests using
undiluted typing sera, and by plaque re-
duction neutralization tests (Hunt and
Calisher 1979) in continuous baby ham-
ster kidney tissue culture monolayers
under Agarose overlay in Linbro FB16—
24TC plastic plates (McLean 1982).
Typing sera were prepared in rabbits by
single intravenous injections with Yukon
topotypes of SSH and NOR viruses (Mc-
Lean et al. 1975, 1979).

RESULTS

Between 3 June and 22 July 1981,
10,188 unengorged adult female mos-
quitoes with 4 species collected at 8 sites
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throughout the Yukon Territory were as-
sayed for virus content in 201 pools.
Snowshoe hare virus at titers of 2.5 to 3.5
log,, mouse LD, per pool was isolated
from 3 lots of Ae. communis (De Geer) col-
lected at 2 locations and from 3 lots of Ae.
nigripes (Zetterstedt) collected at the same
2 locations in southern and northern
portions of the Yukon Territory (Table
1). Virus isolation rates (per cent) at
Marsh Lake (61°N, 134°W) ranged from
1:61 (1.6) Ae. nigripes and 1:739 (0.1) Ae.
communis during early June to 1:174 (0.6)
Ae. communis during late July. Along the
Dempster Highway at Km. 222, virus
isolation rates were 1:280 (0.4) Ae. nigripes
and 1:1973 (0.05) Ae. communis on 26
June. All 6 isolates reacted typically as
SSH strains both in mouse and in plaque
reduction neutralization tests.

Throughout 10 arctic summers 1972
through 1981, bunyaviruses including 48
SSH and 4 NOR strains were isolated
from 125,442 adult mosquitoes of 7 spe-
cies which were collected throughout the
Yukon Territory and the Mackenzie Val-
ley, N.W.T. (Table 2). Aedes communis was
the species collected in greatest numbers,
and yielded 31 SSH virus isolates. How-
ever the overall virus isolation rate (0.04)
was lower than rates for 4 of 5 other spe-
cies of Aedes (0.05 to 0.07) and for Culiseta
inornata (Williston) (0.1). The lowest virus
isolation rate (0.02) was obtained for Ae.
hexodontus (Dyar). Although Ae. communis
was collected throughout June and July,
Cs. inornata was collected principally
during early June, when mean and
maximum temperatures are lower than
during July when Ae. hexodontus become
abundant.

Representative SSH isolates from 8 of
the 10 years of this study, together with
the SSH prototype (Burgdorfer et al.
1961), were examined by plaque reduc-
tion neutralization tests in BHK tissue
cultures, using 40 to 200 plaque forming
units (PFU) virus. Topotypes were used
in their first passage in suckling mouse
brains. Antisera were prepared in rabbits
against 1974 and 1976 Yukon topotypes.
Antibody titers of both sera revealed

fivefold or smaller differences in tests
against homologous and heterologous
strains from each year plus the prototype
SSH strain (Table 3). Thus the Yukon
SSH topotypes for each year within the
decade were antigenically similar.

Similarly in plaque reduction neu-
tralization tests employing single-
injection rabbit antisera to the NOR pro-
totype and a 1978 Yukon topotype (Mc-
Lean et al. 1979), antibody titers against
the sole NOR isolate during 1976 and all
3 NOR isolates during 1978 showed
fivefold or smaller differences from ho-
mologous titers.

DISCUSSION

Isolation of SSH virus from 2 species of
Aedes mosquitoes at 2 locations within the
boreal forest at northern and southern
locations in the Yukon Territory during
summer 1981, demonstrates for the first
time the possible vector role of an ad-
ditional species, Ae. nigripes. These obser-
vations confirm previous virological evi-
dence (McLean et al. 1975, 1981) of the
persistence of SSH virus at these foci
throughout the past decade, with Ae.
communis as the principal summertime
vector species. During early summer in
the Yukon Territory, Cs. inornata may be
an important SSH vector; whilst during
late summer in the Canadian Arctic, both
in the boreal forest (McLean et al. 1979)
and the tundra (Wagner et al. 1975), Ae.
hexodontus may be a significant SSH vec-
tor. Principal vertebrate reservoirs in-
clude snowshoe hares (Lepus americanus)
and arctic ground squirrels (Citellus un-
dulatus) (McLean et al. 1975).

Detection of 2 bunyavirus serotypes
only, together with the virtual antigenic
homogeneity of isolates within their re-
spective serotype, particularly for SSH
virus isolates throughout the past decade
in the Canadian Arctic, parallels observa-
tions in woodland portions of Manitoba
and Saskatchewan. In both provinces, the
sole CAL serogroup agent isolated from
mosquitoes was SSH virus (Iversen et al.
1973, Wagner et al. 1979), whilst the
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o o o | . Bunyamwera serogroup agent was Cache
7 LR Valley (Burton et al. 1973, Sekla et al.
z 1980). These findings contrast with the
% isolation of 2 CAL serogroup agents, SSH
E' Bo and Jamestown Canyon viruses, from
~ = g £ mosquitoes in the boreal forest of Alberta
0—2 ° (Iversen et al. 1969), together with a
. —8 Bunyamwera serogroup isolate elsewhere
o & in Alberta (Hall et al. 1968). Simlle.n'ly, 2
l{: = ° CAL group agents, SSH and Trivittatus
S| § g 2 viruses, were isolatgd in mixed w.oodlands
5 Ooo S of southern Ontario, together with Cache
2 = Valley virus (Thorsen et al. 1979). How-
= = ever the abundance of SSH strains among
SR g the total mosquito isolates within the CAL
g ; 28| serogroup in Canada differs from the
Ell @ R paucity of SSH isolates among 4 serotypes
gl = g of CAL serogroup agents isolated in
£ &~ woodlands of Wisconsin (Issel et al. 1972)
§_ < é and within the 2 CAL serogroup mem-
=N N g 8| ¢ bers isolated in upstate New York (Whit-
jus) : = ol 3 ney et al. 1969). In these and other states
2= 5 surrounding the Great Lakes, La Crosse
g = virus is the dominant serotype (Sudia et
E = Y al. 1971).
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