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Isolation of Eastern Equine Encephalomyelitis Virus from Adedes vexans

in Connecticut.

(25551)
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Section of Epidemiology and Preventive Medicine, Yale University School of Medicine,
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Aedes vexans has been a mosquito suspected
of transmission of eastern equine encephalo-
myelitis (EEE) since 1935, when Ten
Broeck and Merrill(1) demonstrated in lab-
oratory tests that this species was capable of
transmitting the virus. It was further impli-
cated in 1939, when Feemster and Getting(2)
studied distribution of mosquitoes in Massa-
chusetts following the 1938 epidemic and con-
cluded that 4. vexans was the most probable
vector since it occurred in all areas where
the disease appeared and was relatively more
abundant than other 4edes mosquitoes during
the fall season. However, EEE virus had
never been isolated from collections of this
species. and the purpose of this communica-
tion is to add 4. vexans to the list of mosqui-
toes from which the virus has been obtained.

Methods. Epidemics of encephalitis among
pheasants raised in Connecticut have oc-
curred irregularly during the late summer and
early fall for the last 2 decades. Each year
since 1953, when EEE developed among
penned pheasants at the Shade Swamp Fish
and Game Wild Life Refuge in Farmington.
Conn., this site has been used as a study
area for investigation of the natural history
of EEE. The study has included regular
samplings of the mosquito population by tak-
ing biting collections, capturing adult mos-
quitoes in diurnal resting places. and examin-
ing larval breeding sites. In 1959. every week
between March 1 and Nov. 1, adult female
mosquitoes from these collections were trans-
ported in cardboard cartons to the laboratory
where they were stupefied with cigarette
smoke, sorted into pools by species (Table 1),
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placed in small vials and stored frozen until
processed in the virus laboratory.

The mosquito pools were triturated, either
in a porcelain mortar with pestle or in a Ten
Broeck grinder, then suspended in the pro-
portion of one mosquito to 0.2 ml of Hanks’
balanced salt solution. This solution con-
tained antibiotics and was enriched by addi-
tion of 0.5% lactalbumin hydrolysate and 2%
calf serum(3). The suspension was centri-
fuged at 10,000 rpm for 20 minutes and the
supernatant inoculated into chick embryo tis-
sue culture tubes as previously described(4).

Results. More than one-half of the 3194
mosquitoes collected were Aedes cinereus
which, combined with Aedes canadensis, the
next most numerous species, comprised 70%
of the season’s catch at this collecting site
(Table T). Although Aedes vexans accounted
for less than 5% of the specimens and only
10 of the 80 pools tested, the only virus iso-
lation was made from a pool of 13 female 4.
vexans. The mosquitoes in this pool were
hand-caught on Sept. 1, 1959, and contained
no visible blood.

TABLE 1. Mosquitoes Collceted at Farmington,

Conn., 1959, Number of Pools, Number of Speci-
EEE

mens, and Number of Pools Positive for
Virus.
No.
No. No. pools

Species pools  specimens positive
Aecdes cinereus 20 1675 0
canadensis 12 553 0
verans 10 148 1
triseriatus 4 137 0
stimulans 1 18 0
grossbeclki 1 3 0
Anopheles punctipennis 4 78 0
Citllex pipilens 3 53 0
salinarius 2 39 0
territans 4 31 0
restuans 1 10 0
species 4 201 0
Culisela morsilans 6 147 0
melanura 8 101 0
Totals 80 3194 1
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On the third day following seeding of a
suspension of this pool on tissue culture, defi-
nite cytopathogenic effects (CPE) suggesting
the presence of a virus were noted. Sub-
passage produced CPE on the second day,
and embryonated hen’s eggs inoculated into
the yolk sac were killed within 48 hours. The
virus was identified as EEE by both hemag-
glutinating-inhibition and neutralization meth-
ods by titrating against a known EEE immune
serum. The isolation was validated by re-
isolation of the virus from the original mos-
quito suspension.

Discussion. The sporadic incidence of EEE
infections, lack of direct contact except among
pheasants in the same pen, association of out-
breaks with swampland areas and occurrence
of infections following the peak of the mos-
quito season has long led to the suggestion
that the virus was transmitted by mosqui-
toes. This theory has been supported by an
accumulation of circumstantial evidence in
recent years, despite the fact that virus has
been isolated from several other arthropods.
Howitt et al.(5) isolated it from mites (Oer-
manyssus gallinae) and chicken lice (Eume-
nacanthus stramineus) collected in Tennes-
see. The same workers isolated the virus
from a mosquito (Mansonia pertubans) in
Georgia(6). Chamberlain and co-workers(7)
obtained the virus from the mosquito, Culi-
seta melanura, in Louisiana, and later from
another mosquito, Anopheles crucians, in the
same area(8). Holden et al.(9), in New Jer-
sey, recovered virus from 3 pools of C. mela-
nura. Recently, Karstad and co-workers(10)
reported isolations from pools of Anopheles
crucians and Aedes mitchellae, and from Culi-
coides species in Georgia. In 1956, during an
encephalitis epidemic in pheasants in N. J., 4
isolations of EEE virus were obtained from
pools of C. melanura(11), and during the
same year 5 isolations were obtained from
the same species in Massachusetts(12). This
was strong evidence that C. melanura was a
significant vector of transmission among
birds. However, it was suggested in 1959
(13) that other species must still be consid-
ered, because in studies of the mosquito popu-
lations at farms in Connecticut where virus
activity occurred between 1938 and 1956, in-
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cluding 20 farms at the time of pheasant and
horse deaths, C. melanura could be found on
only 3 of 25 farms. This species was con-
sidered rare in Connecticut, and the correla-
tion of its distribution with that of the inci-
dence of the disease could not be confirmed.

During these studies, however, Aedes vex-
ans was found repeatedly, and although not
always in great numbers, its distribution ex-
tended to all areas where virus activity oc-
curred. This important epidemiological con-
sideration, as well as the bionomics of the
mosquito, led Feemster and Getting(2) to
suggest it as a probable vector. They pointed
out that 4. vexans is a vicious biting mosquito.
It has a wide variety in its host range and
feeds readily on man, horses, cattle and birds.
It commonly enters houses and barns, and the
population peak occurs late in the summer
just prior to the EEE epidemic season in the
New England states. Now, with the isolation
of the virus from A. vexans, this mosquito be-
comes more significant from the epidemiologi-
cal standpoint.

It is interesting to note that the mosquitoes
in the pool of 4. vexans which yielded EEE vi-
rus were collected at Farmington, Conn., more
than 3 miles from the nearest site where an
epidemic of EEE occurred in penned pheas-
ants during the current season. It is un-
likely, therefore, that the mosquitoes had re-
cently fed on infected domestic pheasants. It
is more probable that they became infected
by feeding on wild birds in the Shade Swamp
Fish and Game Wildlife Refuge.

Summary. 'The virus of eastern equine en-
cephalomyelitis was isolated from one pool
of mosquitoes limited to 13 specimens of
Aedes vexans collected Sept. 1, 1939, at
Farmington, Conn. Distribution, seasonal in-
cidence and bionomics of this mosquito fit
epidemiological qualifications necessary for
implication as a vector of eastern equine en-
cephalomyelitis in this area.
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Prevention by Stress and Cortisol of Gastric Ulcers Normally Produced

by 48 80.*
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48,80, a product obtained by condensation
of p-methoxyphenyl-methylamine with for-
maldehyde. is a particularly potent histamine
liberator(1). Tts most conspicuous toxic ac-
tions in the rat are anaphylactoid inflamma-
tion (with edema and cyanosis of the paws.
snout, ears, and genitals) and acute hemor-
rhagic stomach ulcers with intense gastric
edema(2). Itis known that stress and gluco-
corticoids can also produce acute gastric ul-
cers, although they actually prevent anaphy-
lactoid inflammation(3). The experiments
reported here indicate that various stressors
and cortisol inhibit all the just-mentioned
toxic actions of 48/80, including the gastric
lesions.

Methods. Eighty female Sprague-Dawlev
rats, with a mean initial body weight of 145 ¢
(range: 140-154 g), were subdivided into 8
equal groups and treated as indicated in Table
I. 48/80 was given intraperitoneally at the
dose of 300 ug in 0.2 ml of water at 10 a.m.
and 5 p.m. on one day only (Groups 1-7).
The stressors employved were: Groups 3 and
8, restraint (animals strapped to board by
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adhesive tape in prone position 24 hours);
Group 4, cold (rats were shaved and kept at
2°C for 3 hours in morning and 2 hours in
evening) ; and Group S, motor denervation of
extremities (both cervical plexuses, as well as
femoral and sciatic nerves, were severed un-
der ether anesthesia). All these stressors were
applied on day of 48/80 treatment, but one
additional group (Group 2) was restrained
on preceding day only, to show the effects of
pretreatment with stress. In Group 6, cortisol
was administered as suspension of microcrys-

TABLE I. Prevention by Stress and Cortisol of

48/80 Iuntoxieation.

Shock +
anaphylac- Gastric
toid inflam-

Group  Treatment mation  Uleers Edema
1 48/80 44 44 4+
2 48/80 + restraint 0 Trace Trace

(pretreatment)
3 48/80 -4 restraint 0 24 0
48/80 -+ cold 0 Trace 0
5 48/80 + denervation 0 0 0
of extremities
G 48/80 4 cortisol 0 Trace 0
(10 mg once)
7 48/80 + cortisol Trace 14+ Trace
(1 mg/day, 10
days)
8  Restraint 0 2 -4 0




