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ISOLATION OF EASTERN EQUINE ENCEPHALITIS VIRUS
FROM AEDES SOLLICITANS DURING AN EPIZOOTIC
IN SOUTHERN NEW JERSEY!

WAYNE J. CRANS?, JAMES McNELLY?, TERRY L. SCHULZE* axo ANDREW MAIN?

ABSTRACT. Eastern equine encephalitis virus (EEE) was isolated from the salt marsh mosquito, Aedes
sollicitans, collected from coastal areas of New Jersey on 3 occasions during the late summer and fall of 1982.
The isolations were made at a time when local Culiseta melanura were either undergoing a population increase
or exhibiting high levels of EEE virus. Although no human cases were reported during the epizootic period,
the data lend support to the hvpothesis that Ae. sollicitans is capable of functioning as an epidemic vector in the
coastal areas of New Jersey where human cases of EEE have been most common.

INTRODUCTION

Eastern equine encephalitis (EEE) is caused
by a mosquito-borne virus that occurs naturally
in a variety of wild birds along the eastern fly-
way of the United States. The mosquito, Culiseta
melanura (Coquillett), is recognized as the pri-
mary enzootic vector (Burbutis and  Jobbins
1957. Chamberlain et al. 1958, Wallis 1959,
Nasal and Edman 1981). The epidemic vectors
appear to vary from one geographic area to the
next but have never been clearly defined dur-
ing outhreak vears (Feemster et al. 1958, Hayes
et al. 1962, Chamberlain et al. 1969). The salt
marsh mosquito, Aedes sollicitans (Walker), has
been a primary suspect in coastal areas of the
middle Atlantic states (Hayes et al. 1962,
Alunan et al. 1967, Goldfield et al. 1969). Crans
(1977) reviewed the literature in this regard
and concluded that sufficient evidence had
heen gathered to implicate this species as a
potential vector in New Jersev.

In 1982, EEE virus reached epizootic pro-
portions in New Jersey with 6 confirmed equine
deaths due to the virus in late summer and early
{all (Sofield et al. 1983). From July 13 to Octo-
ber 14, EEE virus was repeatedly isolated from
Cv. melanura collected at coastal sites in the
southern portion of the State. During the same
period, a concerted effort was made to collect
large numbers of Ae. sollicitans for virus isola-
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tion attempts to see if the virus would transfer
to the suspected epideinic vector. This paper
presents the results of the virus isolation at-
tempts that were made during the epizootic pe-
riod.

MATERIALS AND METHODS

DESCRIPTION OF THE COLLECTION SITES. Aedes
swllicitans were collected from 2 study areas
where EEE virus was being monitored in Cs.
melanura populations (Fig. 1). The first site en-
compassed the coastal zone from West Creek,
Ocean County to Atlantic City, Atlantic County
on the eastern coast of the State. Culiseta melan-
wra collections (the main source for monitoring
the level of EEE activitv) were concentrated in a
3 ha stand of white pine within the Bass River
State Forest, approximately 2.5 km northeast of
the town of New Gretna. Additional specimens
from the Green Bank State Forest, 5 km to the
west, were tested for EEE virus but no popula-
tion estimates were taken. Aedes sollicitans sub-
mitted for virus isolation attempts were trapped
throughout the zone from West Creek to At-
lantic City.

The second site was situated in Cape May
County on the western coast of the State.
Culiseta melanura collections were conducted in
a 10 ha stand of white pine on the salt marsh-
upland ecotone in the Belleplain State Forest 3
km west of the town of Dennisville. In this area,
all Ae. sollicitans submitted for virus isolation
attempts were trapped within a 5 km radius of
the Belleplain State Forest study site where Cs.
melanura populations were being monitored.

COLLECTIONS FOR VIRUS ISOLATION ATTEMPTS.
Culiseta melanura were collected from a line of
50 resting boxes at each of the sites 3 days each
week from June 3 to October 14. Specimens
were frozen on dry ice at the collection site and
sorted on a chill table in the laboratory before
being pooled in groups containing not more
than 100 specimens for virus isolation attempts.

Aedes ollicitans were collected tor virus 1solation

attempts as soon as EEE was detected m Co.
mefnra, A back-pack aspiratov with a gasoline
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Fig. 1. Study areas in New Jersev where castern cquime encephalins vitus was monttored duimg 1982,

engine was used 1o collect resting mosquitoes
from the vegetation during the dav. A series of
CDC light traps baited with drv ice were utilized
to make night-time collections within the zones
designated for study. Modified New Jersey light
traps operated by 6 volt automobile batteries
were fitted with live collection sleeves to collect
additional specimens in some arcas.

All Ae. sollicitans tested for EEE virus were
frozen at —57°C prior to processing. I'he mos-
quitoes were sorted on wet ice at the Cape May
County Mosquito Commission Laboratory and
pooled in groups containing not more than 100
specimens. Unengorged, blooded and gravid
specimens were pooled separately for testing.
All material was kept frozen at —=57°C until tests
could be conducted.

TESTING PROCEDURES USED FOR VIRUS I1501.A-
TION ATTEMPTS. All Cs. melamoa collected in
these studies were tested in White leghorn
chicks less than 12 hrs old by the methods de-
scribed by Chamberlain et al. (1954). The brain
suspensions from chicks showing syvmptoms
were innoculated into fresh chicks, suckling
mice and duck embryo tissue culture. The final
virus identification was made by fluorescent
antibody from the tissue culture preparations.
Aedes sollicitans were tested by two methods. One
portion from each collection date was tested in
“wet” chicks paralleling the methodology used
for the Cs. melanura samples. The remaining

specimens were tested in suckling mice by the
methods described by Sudia and Chamberlain
(1967).

RESULTS

EEE virvs 1x Cs. melanura. Eastern equine
encephalitis (EEE) virus was isolated from 70
pools of Cs. metanuwra in 1982 with activity ex-
tending from mid-July to early October. Figure
2 plots population curves tor Cs. melanira and
EEE isolations by week at the 2 sites that were
monitored.

I'he virus of EEE was first detected in Ch.
melanwra from the Belleplain State Forest on the
western coast of the State on Julv 13, Low ve-
covery rates indicated that virus activity was
minimal at that site undl early August when
resting box collections of Cv. melanura increased
10-fold. The high populations apparently fa-
vored amplification of EEE virus. From August
5 to August 12, 60% of the pools were positive
with 1 isolation for everv 130 Cs. melanura
tested. Four confirmed equine cases of EEE
occurred 45 ki to the north of the study site
during this period, indicating that virus
amplification was taking place in other areas of
the State. An equine case was also reported
from a coastal area 30 km south of the study site
2 weeks atter the dramate increase in virus
activity.
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Resting box populations of Culiseta melunwra and isolations of eastern equine encephalitis by week on

the castern and western coasts of New Jersev during 1982.

Culiseta melanura populations declined
at the west coast site during late August, but
EELE virus remained evident in the samples.
Virus activity then showed a second peak in the
middie of September. From September 13 to
20, 55% of the pools from the Belleplain State
Forest were positive with 1 isolation for every
89 . melanwra tested. Populations of Cv. melan-
wra declined rapidly in October but virus was
still detectable in the samples that were tested.
The last EEE isolation of the season at that site
was recovered on October 8, the latest date that
sufficient numbers of mosquitoes could be col-
lected for testing.

Eastern equine encephalitis virus appeared
later on the eastern coast of the State than on
the western coast. Culiseta melanwra did not ex-
hibit a marked population increase in the Bass
River State Forest and EEE was ouly recovered
at a rate of 1 isolation for everv 1000 mos-

quitoes tested during August. In the first week
of September, when populations were declin-
ing, 40% of the pools from the east coast site
were positive with 1 isolation for every 140 Cs.
melanura tested. An equine case was reported
from the eastern coast late in August, indicating
that virus may have been amplified earlier than
the study site data indicated. Populations of Cs.
melanura in the Bass River State Forest declined
rapidly during September and virus activity
could not be followed bevond mid-month when
low populations prohibited further testing.
VIRUS ISOLATIONS FROM AE. sollicituns DURING
I'HE EPIZOOTIC PERIOD. From July 29 to October
19, nearly 34,000 specimens from 470 pools of
Ae.sollicitans were tested for EEE virus. Table 1
lists the specimens that were tested by site,
physiological status and test method. Three of
the pools tested posiuve for EEE virus. All posi-
tive pools were obtained from the wet chick
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system with confirmation in suckling mice on
the second passage.

Table 2 lists pertinent collection data for the
Ae. sollicitans that yielded EEE in these investi-
gations. The first isolation was obtained from a
pool of 52 Ae. solicitans collected from the Bel-
leplain State Forest on August 4. The
specimens vielding the isolation were collected
at the same time that Cs.omelamoa samples were
showing increased virus acuvity at that site. The
second isolation was obtamed from a pool of 1X
Ae. sollicitans collected August 13 on the eastern
coast of the State. The specimens were collected
ina New Jersev light trap that was operated less
than 50 m from the resung box line used to
monitor (. omelamora 1 the Bass River State
Forest. Resting box data showed that the Cs.
melconoa populations on the east coast were
peaking when the EEE isolation was made from
Aeosollicitans. Virus isolations from Cs. melanura,
however, did not show a marked rise until Late
in the month. The final isolation from e, 0/
hicitans was recovered from the Belleplain Stoe
Forest on September 21 when o pool of 50
specimens vielded FFF vius The coflecuon
was made at a time when EEE wos heme recon
ered from Cvomelonwa at o vate of 1 solation
for every 89 mosquitoes tested. the highest e
observed during the season.

DISCUSSION

Data collected during 1982 suggest that EEE
virus can be acquired by Ae. sollicitans when
amplification is occurring in the avian ovcle
perpetuated by C.omelwica. The first isolation

Table 1. Numbers of Aedes sollicitans tested tor EEE

trom Ae. sollicitany was made at a tuime when
local populations of €. melanura were under-
going a marked population increase Wallis et
al (1974) reported that an epizootic ot EEE in
Connecticut comncided with a similav increase in
. melanwa populations. T'wo of the 1solations
trom Ae. wllicitans were made when Cs. melanura
were vielding the highest intection rates of the
season Goldtield and co-workers (1966, 1968,
19691 isolated EEE durnng 3 outbreak vears but
did notindicate if the olatons accompanied or
tollowed episodes of vivus acivis i Chomeluan-
Tred.

Al ot the isolanons trom Ae. wilicitans were
recovered from pools of unengorged specimens
suggesting that the infected mosquitoes were
actively seeking a host at the time of capture.
Ovarian dissections made on specimens that
were taken from the studyv sites on the dates
that the infected pools were collected showed
that the biting populations of Ae. ~ollicitans had
parous rates ranging from 75 to 100%

Ihe resulis of these nnestications provide
addinional support to the Eanothesis that Ae

i tscuons s g eprdenic vector of
FEE voicoastd eas of Now Jersev Vinus asola-
TIOHS Were bl wathe onis ot 470 pools

buar b ERTERREE

Geonry e
and severe an-
novance to himans withim the zone that human
cases have beenreported. No human cases were
reported durmg this epizootic period but the
1solation rates obtained trom e vollicitans fall
within the range ot those obtaimed during
human outbreaks of FEE in New Jersev. The
overall isolation rate for the specimens tested n

V.
il s,

mendous oo s Catses

virus i wet chicks and suckling mice during 1982

Physiotogical state

Area Unengorged Engorged Gravid Fortal
West coast site
Wet chick 14,530 (174)%* 67 (13 133 (12 15,030 (199)
Suckling mouse 10,491 (111 24 () 52 1H) 10,567 (118)
East coast site
Wet chick 6,247 (109)* 40 (15) 27 (Y 6,314 (133)
Suckling mouse 2,017 (20 0 0 2,017 20y
Numbers in parentheses indicate number of pools that were tested in each category.
* Single pool positive.
** Two pools positive.
Table 2. Aedey sollicitans collections that tested positive for EEE virus in 1982.
No. specimens Physiological
Collection date Study site in pool status
August 4 West coast (Belleplain Forest) 52 Unengorged
August 13 East coast (Bass River Forest) 18 Unengorged
September 21 West coast (Belleplain Forest) 100 Unengorged
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1982 was 1113090 Veazey et al 1986y e
ported 1solation rates ot 1:1597 1 1965 1
human caser, 1:6959 in 1957 (1 human case;
and 1TTOSK in 1968 (12 human cases) dedes
sollicitan can apparently acquire virus when
EEE 1v bemyg perpetuated in the avian cvele by
(o mcdisnoa. This epidemiological evidence
sugweesis that Aeovollicitany should be monitorved
and comtrolled whenever EEE virus is known to
he active.
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