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ISOLATION OF THE VIRUS OF ILHEUS ENCEPHALITIS FROM
MOSQUITOES CAPTURED IN PANAMA®*

ENID DE RODANICHE anp PEDRO GALINDO

Forgas Memorial Laboratory, Panema, Republic of Panama

In 1956 Jzolation of the wirus of llhéus en-
eephalitis from mesquitoes of the genus Psoro-
phara captured in Honduras wag reported .t This
represented  the first isclation from Central
Americs. The same wvirus was subsequently
recovercd from Sobefhes chlorapterus eollectad in
Guatemala® In the present publication we wizh
to report the first izolafions from Panama of a
virus identieal with or very clozely related to
that of Ilhéfus encephalitis. The wirus was re-
eoverad twice from mosguitoes in 1958, once
fromm Hasmogogus spegazzing fuleo collected at
Cerro Azul in the Provines of Panama and once
from Trichoprosopon spp. collected at Pava in the
Provines of Darién,

MATERIALE AND METHODY

The izolations were effected in suckling mice
inoculated intracerebrally with mesguito sus-
pensions in aceordance with technigues previously
deseribed.?  Mosquitoes  fested  were  sylvan
arboreal species captured in glass vials ag they
shighted fo feed on men stationed in platforms
in the forest canopy and are not to be considered
representative of the local culicine fauns as a
whole. They were obtained from the two stations,
Cerro Azl and Paya, which are deseribed balow,

Cerro Amnl is a forested srea about 60 km east
of the Canal Zone near the headwaters of the
Pagora Itiver in the Provinee of Pansma. Col-
lections have been made here almost continu-
ously from September, 1956, to the present time.
From the fime of intiation of the collections to
July 1, 1960, a total of 34,643 mozquitoes have
been tested neluding prineipally members of the
geners  Hoemagogus, Sobethes and  Wyesmyia.
Although many other virsl agents bave been
recovered in this location, only the one strein
here described corresponds to Théus virus,

Paya is located on the forested slopes at the
junction of the Paya and Tuirs Rivers near the
Papama-Colornbis border in the Provinee of

* This investigation was supported in part by
researeh grant T-1041 from the National Institutes
of Health, U, &, Public Health Servioe,

Darién., Collections were made from February,
1058, to March, 1959, a total of 14,406 mosquitoss
being tested. The most abundant geners were
Bubethes, Wyeomyin snd Hoemagogus in that
order. Only 278 Trichoprosopon were captured
m all, from which the virus here reported was
renoversd,

The viral sgents were identified by bnmuono-
logical eomparison with the Honduran strain.
Reliance was placed principally on neutralizstion
teats using mouse hyperimmune sers and cross-
immunity experiments in which mice immunized
against the homologous strain were challenged
with approximately 10,000 LDs of the heterol-
ogonus strain sdministered intracerchrally.

RESTLTS

The strain of Ihéus virus d=olated  from
Trichoprasopon #pp. was obtained lrom a pool of
a7 of these mosquitoez eolleated al Paya over o
period extending from April to June, 1958
Included in the paal were the following species:
Trichoprosapon magnum, T. fluviatilis, T digita-
tume and T. pallidiventer. The strain recovered
[rara . spepazeinii joleo was obtained from s
paal of 88 speeimens collected in June of the same
vear at Cerro Asul, Neither agent carresponded
immunolegically to vellow fover or St. Lounis
encephalitis, other group B wviruses known to
peeur locally, Both corresponded very closely to
Ihéus, as may be noted in the results of neu-
tralization  and  eross-immunity  experiments
summarized in Table 1. The strain from JF,
spegazzin faler produeed illness in three of seven
2-day-old mice, 8 and 9 days, respectively, after
inoculstion by the intracerehral route. On third
paszage all infant mice inoculated intracershrally
gickencd or died within 5 days and adults, within
7. Reisolation was effected after 24 days of storase
of the originsl mosguito suspension in OO, fes,

The strain of Tlhéus virus recovered from
Trichoprosopen spp, proved of especial interest
beeauze of its slow neurcadaptation. Only 2 of 8
infant mice injeeted intracerebrally with the
original mosquito suspension developed symp-
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TABLE 1

Fesalis of crose-challenge and wneulralization lesls
with faolates of TThéus pirus

Laga viris neutratizesd
antiserza apainst

Wirus sieain

Hun- [ Faema- jﬁ:ﬁi”_

duran | popmr [Ty
Flondura, oo vneoennonovnr.| 0 25 ) 3.3
Haemmagogue. . oo oooiaiaian-- 3.7 2.9 | 3.2
Trichoprosopo. ... 4.6 | 2.0 | 3.5

Sureival cates of chal-
lTeaged mice previwaly
inumeiised bo

Challenging strain

Trickp-

Hen- |Foema-
| duran [ gopws | #70
2 e 110 s /20 17,719 17718
Hoaemagngus. ..o ieeeons 15416 | 19/20 18718
Tl ehoprosopon. .ooooeio o |1U,f'213| i 19/19 20/20

# Pirat number indicstes the number of mice
surviving challenge; the seeond, the number of
mice challenped,

toms, which appearad on the 10th and 15th dags,
respeetively, after inosulation, However, all 6
survivars were found immune to the later passage
of more virulent matertal. Capacity to produce
death in sll adole mies injected was not achieved
uniil the 10th  consceutive passage. Second
passage brain tissue showed an LD of 10728
and an 1D of 10750 [4ih passare tissus, an
Ty of 107%% and an 1D of 107865 Thus in-
creazed wirulence was not associated with great
inereast in virus titer but rather with gradusl
noequigition of the capaeity to produce fatal
pentrsl nervous system disease. Reisolation eould
not be attempted because of insufficieney of
material. Both the jsolate recovered from H.
spegazsingd and that from Trichoprosopen pro-
tocted  immeunized  mice Trom cross-chollenge
with the other strain and each was neatralized
by antisers againgt the other strain in smulae
bifer.
DISCUSSION

The isolation of Ilhéus wvirng in Panama is
important becsuse it confirms the existence of
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this virus Dhere. Tt seoms unlikely, however, that
the arboreal mosguitoes from which this viras
wag reeovered play a major role In the epidemi-
ology of the dizease, Antibodies agsinst Ilhées
wirgs have been found to be prevalent in the
Blood of rural residents of the Paya seclion of
Daritn,? but only one virus isolstion was made
from mnsgquitoes. Undoubledly, recovery of the
viruz would have been more frequent i ground
catehes had been attempted, Previous isolations
of Ilhéus virus have been made principally from
mosquitess  of the  genus Psorephoret: ©F
Psorophore ferox s well as Aedes aegypti and
A. serrefuz slso have heen shown capable of
transmitting the infection experimentally Dy
bite.® It is of interest to note that 3t Louls
encephalitiz virus was simultaneously active in
this avea, being recoversd repeatedly from canopy
mosguitaes and twice from humean bload?

ATTMMARY

The firel isolations of the virus of Tlhéns
eneephalitis in Pansma are reported. The virus
was recovered onee from Hoemagogus spegazainid
faleo and onee from mixed species of the geous
Trilchoprosepon,
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