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BIRDS AR HOSTR OF ILHEUS ENCEPHALITIS VIRUS IN PANAMA®*

FPEDTO GALINDO anp ENTD DE RODANICHE

Gorgn: Memoriol Loboratory, Panama, Republic of Panoma

The impartance of birds m the ecology of &
number of arthropod-borne viruses is being
recognizged with inereasing frequency. In the
present publication, investigation of these ver-
tebrates as hosts of the vivas of Théus enecphalitis
is reported. In the course of studies on the loeal
arbor wvirus population here, hlood specimens
were eollected from a wide variety of birds both
in the Provinee of Bocas del Toro on the Costa
Rican border of Panams sod in the Provinee of
Darién st the opposite end of the Republic,
These Blood specimens were used for possible
virns isolation snd alse for serclogical studies.
TThéns virns was recovered from sera of two of the
birds, a little blue heron, Florida caernlea, and a
heel-billed touesn, Rhaomphasfos swlfuratus, re-
spectively. Antibodies apaingt IThéns virns also
were eneonntered in several avian sera.

MATERIALS AND METHODS

PBirdz were obtained hoth by shooting and
trapping snd were bled by cardine puncture.
The blocd was stored in iee and forwarded by
plane to the laboratory in Panama City at weekly
or biweekly intervals, Most of the material
arrived  in satisfaetory  condition. Badly  he-
malyeed or contaminated specimens were dis-
carded, For virns solations the sora were diluted
with equal qusntities of rsbbit serum zaline
containing 1,000 units of penieillin and 1,000 gz
of streptomyein per emm and injected intra-
cerebrally into 2-dav-old suckling mice. The
viral isolates were Wdentifed by imomunological
comparizon with & strain of the viruz of Ilhéus
encephalitls  reecvercd  from mesguitocs  in
Honduras? Reciproeal cross-nentralization tests
were performed with mouse hyperimmune sera
prepared against the koown and new sbrains,
Also, eross-challenge experiments were sonducted
in which mice immunized against the homologous
gtrain  were challenged by the intracerebreal
introduction of 1000 to 10,000 LI of the
heterclogous shrains,

* This investigalicn was supporiad by research
grant F-2054 from the MNational Institules of
Health, 7. 5. Public Tealth Service.
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Altogether 48 sera from birds captured in
Daritn and 118 sera from birds captured in
Boeas del Tora were injected into suckling mice
for possible virus isolstion. More than 40 different
avian species were inelided, some of which have
not yet been eompletely identified. Two recoveries
of the virns of Ihéus encephslitiz were made,
one from g little blue heron and one from 2
tonesn, both eaptured in mid-Mareh of 1960 in &
lowland swampy section of the stedy area located
in Boeas del Tara.

No other virus was obtained from bivds in
Boeas del Toro but two strains of an as yel un-
identified virus were isolated in Darién, On
primary izolation the heron strain (BT &71)
produced illness in two of seven suckling mice
on the 7th day after inoculation. By the fourth
passage it produced nervous symploms  and
death within 3 to 7 dayvs in all infant and adult
mice injected by the intracerebral ronte with
0% wvirgs brain suspensionz. The virns was
reiselated from thiz bBlood after storage for 15
days in OO fee. On primary isolstion the viral
agent recovered from toucan blood (BT 868)
produced death in 1 of ¥ auckling mice 13 days
after inoeulstion. This steain also was readily
adapted to adult mice, producing coms and
death within 6 davs of injection on the thied
successive passage, Rejsolation was attempted
but was unsuccessful. The two avian strains
showed a very close eross-relationship with the
type 1héus strain az may be noted in Table 1.
There was marked immunclogicsl difference
between the avisn strains and 5t Louis and
yellow fover virnses, ofher group B viruses known
to oot locally.

Mentralization tests also were performed with
the Honduran strain of the virus of Ilhéus
encephalitiz and the blood of 130 birds, 62 from
Boeas del Tora (eaptured in Februsry and
Mareh of 1960) and 68 from Darién (captured in
Februsry, March and April of 1959).

Seven speciinens neutralized 2 or more logs
of the virus. These were as follows: 1 of 5 little
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TALGLE 1
Results of Tmemunological lests wilh straine of Hhiéusg

Wrus
Weutralization fests
Vicus strains, logs
neptnlized
Herum against
Hen- | Fleren | Toun
curan | (ETLY LRGEY
|
Honduran atrain, . .........| 2.8 | &.3 | 2.6
Meron (871} atrain. .........| 2.8 1.7 2.7
Touenn (B8} straio. .. ... 2.4 3.0 | 3.0
Creag-neutalization tests
Challenped _wllh Viruws
strains
Mice immune to
Hou- | Heron |Touszn
| diwrnr I [k | [Feon]
Honduran steain ., ... oo.o.f — (127124 11712
Herom (8717 strain. .........| 870 — | 100
Touean (368) atrain. ... ... | 910 | 9 -

# The first fgure refers to the number of miee
surviving challenge with the heterologous strains;
the second, the number of previcusly imrmunized
miee rhallenged.

blue herons (Floride cosruled) from Beoeas; 1 of 3
gnowy cerets [ Lewcophoyr fiude) from Booss
L of 3 ovopendulas (Forkgrehis wagled) from
Boeas; 1 esch of the tropical kingbird {yrannus
melancholicus) and  the sellow-hilled  eacigue
{ Amblyeercus holosericens) from Hoecas; 1 of 15
chickens feom Daritn; and 1 of 4 keel-billed
toneans (Mhamphastos sulfuratus) from Darlén,

Tlhéuz virus was known to he present in mos-
guitoes in Peys, Darién, shortly prior to the
caplure of the hirds®

IECUESI0N

The isolations of Ilwus virus here teported
are the fret to be made from bicds in Central
America, Further studies are needed to determine
the relative importance of the little hlue heron
and toucan g5 well ag other birdz in the ceolegy
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of this infeetion in Panama. It 82 of interest in
this connection that aoother group B virns,
Japanese 13, was repeatedly solsted from the
blood of members of the family Ardeidas in
Japan and antibodies to this virus were found
i Lheir blood# % The family Ardetdac inchides
eerets and herons, Kizsling and co-workers® found
antibodies to equine encephslomyelitis in the
heron; and in a elosely related species, the white
ibis, they lfound antibodies not only to equine
envephslomyelitis but also to 3t Loniz. Anti-
hodies to 3t Louwis virus likewise oscur in the
hlood of tonesns, herons and other bivds in
Panama®

SUMMARY

The vieus of Théos encephalitis was Izolated
From the bBload of twe bivds eaptured in Mareh,
1960, in the Provinee of HBocas del Toro in
Panama., Five of 62 birds obtained in Bocas and
2 nf % hirds abtained in Darién had neutralising
antibedies sgaingt this virns In their bleod.
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