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HUMAN INFECTIONS WITH CHAGRES VIRUS IN PANAMA

SUNTHORN SRIHONGSE® axp CARL M. JOHNSOXN
Crovgas Memoriel Loaboraiory, PO, Box 2006, Balbea ITeiehiz, Canal Zone
Abstracl, Climical and prevalence studies of Chagres vitus (Phlebotomus-fever group of
arbovirusezt infections in Manamanizn residents were porformed. Clindcal cases of Chagres
viruz infection in three persens are described, Antibedy conversions and wvirus reisolations
were demansteated inall cazes. The distribuiion of Chagres hemagelutinalion-inkibition anti-

anu Tiverpss Yol 23 No

hadies in different recions of Panama were a2 follows . western vegion 0.4% of 1,229 samples;

central region +.3% of 1,574,
Cincluding 17.85% of 107 from San Al
samples,  These rvesulis mdicate

vastern rezion 2.9% of 2707 Perlas Islands 109% of 174
¢l Island’, aiving an averal! rate of 5.3
witlespreadd distribution f Chagre: virus in Panama,

m 4005

with a particularly high rate of antihedy prevalence on vne of The ofishore islands.

Chagres virns (CHGO, antizenically clsssificd
in the Phlchstomus fever group of arhaviruses,
was first isclated from the bloed sample of =
duving hiz partivipation in the
jungle warfare training program in the anama
Canal Yone in July 1960527 Neutealizing anti-
hodies Lo Lhis virus were slse detected in the
sera of a fow permanent residlents in Las Barretas,
Coclt Provinee, Pangma during sesnlogical sur-
veys. Mo other reports concerning the pcrurrenee
of this virus o man or i animal hests have
appeared, Analher new hichetomus fever group
virne, Punts Toro, was isalated (rom serum of
a febrile patient who had retorned from a jungle
areas of Tanama al a FPittshurgh
December 1966°  Allpugh these twe  viruses
bove not been fully studied, they are related
antigenically,

The present communication reports three addi-
tomzl human (ebrile cases of infection with CHG
vitns and alse presents the results of studies of
the prevalence of antibodies among indigenous
populations of different geographic regions of
the Republic of Panama.

fchrile  palient

hospital i

ISOLATION OF VIRUSES
Case £O(E.TFY A A0-vear-old Caucasian female
from Las Cumbres. a resicdential area about 10
miles outzide of Pamama City, glhraptly developed
a fever on § July 1064, Other svmptems included
mild keadache with azneexia and pauses which

Accepird | December 1973,

# Present addresss  Division of Laboratories, New
Jersey State Department of Tealth, PoOU Box 1340,
Trenton, New Jorsey 086235

persisted for 3 davs. DProfuse perspiration was
experienced intermittently. Physical exzrmination
an Lhe day alter onzet showed no central nervous
swstem or olher sions pxeepl a lemperature of
102°F.
showed a white count of 9,430 per mm*. The
separated serum owas inocelated ieleacerebrally
into seven suckling Swiss mice for virns solation
altermpts. Twa mice were found dead and Lwo
ather mice were sick on day 7. Three additional
mice died on the Gth day after inocolation, On
the second brain-to-hrain passage from the twe
sick mice, all the infants Lecame ill oo day 5, and
a stack viros was prepared from brain material.
Reisolation of the virus was succesziul from the
origingl serum after 3 wecks storage al - 70°
{E.R.] A Tanamanisun pgirl, age 1f,
with fever was sven by 2 survey team on L3 July
1964 at Cerro Cama, about 23 miles northwest
af Panzma ciky,
were recorded. Blood serum obtained Lhe same
day was inoculated on 16 July 1661 inta suckling
mive and hamster kidney tizsue culoures (HETC)L
Twa mice were mizsing, and two were Tound dead

A blood specimen taken on that day

Caze 2.

No other zigns and svmptums

oti the 6th dav after inoculation. Three other
mivee wese sick on 1he fame dayv, and & brain

suspension for passage was made [rom these three
mice. On the third passage, sl suckling mice were
zick 4 daws after inoculation, and # virus stock
was prepared from their brainz. Eeiselation of
the virug from the otigical specimen was success-
o0
tion zltempts by HIRTC failed.
Caxe F (C.J.} A white male physician, 03
vears of age became il with high fever while on
an expedition in an area of Darien provizee cdose

Ml afler 2 weeks slomage at Wirns isola-
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L the Colombian border. His symploms included
severe beadache, muscular and joint pain, and
painin the eves, Fever continued for 2 davs wilh
inlermittent profuse sweating, Nuo throad
or cther signs of vpper cespiratery infection were
noted,  The iofection subsided withour sequelae
following & febrile stage of o few davs duration.
Blood drawn on 3 April 1670, the st day af
illness, was centrifuged and separated in the field
and the seram was kept frozen in liquid nitrogen
unlil shipped to Lhe laboratory 10 davs later.
This serum was inoculated inteacecehrally dnto a
grour of seven baby mice and all appesrved il an
dav 9 Average survival time was shortened Lo
4.5 davs aiter three brain-lo-hrain passages in
suckling mice with a titer of mere than 105 LD,
02 ml Vero cell cultures gave neealive resulls
when inoculated with the arute phase serum of
this patient, However, this cell culture svstem
showed susceptibility o infection with the iso.
lated wiruz when inoculaied with [ifth
brain passzze materizl, which had a titer of 4.3
TULD A0 ml. HeP-2 cells showed cvronalha-
genie effect Lo a similar titer when inoculaled

SOTE

mouse-

with this virug strain.
VIRUS 1EXNTIFICATION

Suckling mouse brain antgens, prepared by
sucrose-acetone {SAT extraction® [rom the Liest
two isolates TH.F, and B, Ry produced no hemag-
glutinins (1A for goose cells at pH 6.0 20 7.0
but were highly reactive in lhe complement-
Mxation (O tests with homologous  immune
mouse sers. These two izolaces
guishable by cross CF lests. Noofdentificgtion
could be made by Lyping these isolates with the
2% arbovirus reference strains available in our
laboralory at thal limw, Upen receiving sn anti-
oen and a1 byperimrune ascitic fluid prepaved Tor
Chagres virus {Steain W, 101 from e Pauling
Peralta of the Middle America Rescarch Unit
(MARL on 13 June 1603, crass CF leats showed
that cur izolated strains were ndistinganshable
from the CHG wirus. Neutralization lests per-
formed n suckling mice confitmed (hese Tindings.

B4 antigen peeparcd for the virus solate of

were  incislin-

the chird caze (O, 1.1 possessed a low-titered A
it pH range of 3.3 to 3.73 after incubation wilh
gpose cells gt 37
JW. 10 strain® Afler protamine frealmenl of
thiz antigen, positive HA with a liter of 1:320

= Coas previously shown for the

INFECTION WITH CHAGRES VINLS
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Taore 1
Chagres Bewapnllinaiion inhibiifng aneibodins by Yhe
Ruemas popadotion In the Republic of Panama

N Nn Lih
Azuin lested s live piilive
Woetern Hegion
Almirante s3I0 (H -
Chirieui 770 B -3
Central Rezion
Paaiic arex 1,114 42 15
south of Gatun Lake 1160 A7 41
Athontic area aned
cast of Catun Lake 353 Gl 51
Lestern Beginn
[zrien 370 ] 0
Prrlas [slands
San Mivuel Ly 14 128
Sahno oy 1] -

Taran 6005 135 i

wis obtamed st room temperalure af pH 3.77
The HA of ], sslully
penduced by double acetone extraction of infected
Vero cell cultuee tlodd, a techoique similar to thn
used for Guama group viruses” Crass hemag-
lutimztion-inhibitiom  (HI1  tests  demenstraced
that this isolate (C. 100 i3 closely related to CHG
virus and o the ather

solate was also sucep

Pwa dsalabes nentioned
In CF tests the C.J. isolate was also
shown e be indistinguishable (rom the W, 10
strin of CHG wirus,

CE antibody conversion: against CHUG virus
were demonstrated inoall three cases reported
herein,  Similarly. sinilies
titerz to CHO virus das well as to homologous
isplates 1 were observed in HI ests in 2 of the
3 cases tested,

ahowvie,

rises in aetibody

SERCGLOGICAL SURVEYS

Table | zhows the results of HI tesls ATGnT
4605 people examined. There were no Chagres
antibodies detected in 559 samples from Almi-
rante, where seversl other arboviruses have heen
folated from man eardier® Onlv 3 small percent-
agge of the population in Chiriqui provinee, in the
central regivn and in Darier provinee were tested
and a low percentage of pusitive HI antibodies
to CHG was demonstrzted, O the other hand,
18% antibody rates were abserved in peaple living
an San Miguel, ong of Lhe Perlaz lalands in the

Bay of Panama, Age distribution of subjects
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TARLE
Eristribation of Chapres hemagalutination-falibilion test vesplts by wpe of denor aud peagraphic ureas®

SRIHONGSE AND JOHNSON

>

Chiyigni Cerral Hegioe Lhizien San Mignel
Aue M. % M. i Na. oL . LA
{vears) 2ested phsilive 1ested sitive 1estenl pasitive 1ot Psitive
Q-4 7 ] 1ib 2.5 1 0 i L)
-G 31 o (i) i 19 L 2 148
10-14 181 o 521 3.8 30 Q 22 ]
LE-1% Q3 4] 2i0 ad 44 4] A 370
20-29 130 i 46 4.9 A i3 13 15.3
0-50 131 1.3 ila 33 30 G.0 16 230
40-449 74 1.4 11 5.6 31 &7 7 Gi,0
-39 A0 0 133 9.7 i a ] 1660
60 up 3h a L] 78 1 Q ;) 333
Unknown i a 15 0 3 o 2 o
ToxAL bl 0.6 1,520 4.3 iib 249 107 17.3

* Areas where negative resuliz woere wlilained are mot inchudel,

tested in these suspected endemic areas is listed

in Tahle 2. Mo efforts have been made 1o classify

the fndividuals tested by sex, accupation, elc.
TISCUESI0N

The geopraphic distribution of CHG virus in
the theer cases reported here indicates that this
virus may be present in gifferent areas in Penama,
One of these patienls lived in an upper-class
residentisl area surrounding a small arlificial lake
autside of Tanama Cite. A small number of
sentinel suckling mice and adult hamsters were
exposed in the ares, but no viruz transmission
could be detected, Although outlbreaks of another
arthropod-horme disease, malaria, occurred in this
aten recently, no arhoviruzs infections have been
reporied there befure,

The second strain of CHG virus was isolated
[rom a village south of the Gatun Lake of the
Parama Capal, The patient was examined by a
medical survey team from the Gorgas Memorial
Lahoratory {GML) which occazsionally visits the
villages around this area. Since this region can
be reached only with great difficulty, no detailed
clinical studies or follow-up of the case was macde
during her acute stage of illness. The ariginal
report of the discovery of CHG virus invelved
the area north of this large man-made lake,

Field teams from GML have regolarly inves
tigated the Darien Tegion of eastern Papama in
vellow fever surveillance activities.” Ome of the
CH infections reported here was acquired by a
field supervisor during the course of a trip to
the Rig Mone-Cerra Quia area in Darvien. The

izalated virus [rom chis patient {C. .0, designated
sirain ¥ 7h4, produced a high titered ITA in nor-
mal pH ranges tested at room temperature. This
property provides the I 764 isolate with a con-
siderable advantage over the original stram, [LW.
10, isolated by MARU mvestigators.!  Antigens
prepated either from suckling mouse brains or
from infected Vero cell cullure fluid should be
very useful in sernlogical surveys for antibodies
Lo CHG viros

Resulte of the serological surveys reporied
dizclose imteresting differences in antibody prev-
slenee among different age groups in some of the
seopraphical areas studiedl [t s apparent thal
CHG virus infection was bighly endemic on San
Miguel [sland in the lay of Panama and that
it hiz been prevalent to a lesser degree in the
Central Region, However, the data sugmest that
Lthe virus was present in the highlands of Chirigui
during a period of 20 years prior to the sludy
ard not active in that area since that dime. Tt is
not known whether the 3 seropositive people bad
previously Iived in 2 different part of Panama,

Although CHG wirus is dassified in the hle-
Botarnus  fever group antigenically, there have
heen no reporls of virus Bolations from Phlchoto-
mus sandilies ne anv other insects, Furlhermore,
the virus has pot vet been isolated from wild
vertebrates. Thus, nothing @ knowin about the
transmission of this virus in natare. The results
of our large-scale  serological surveys  demon-
stratedd high antibody rates among people living
in San Miguel of the Perlas Islands. Therelore,
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it fs possible that ecological shadivs of CHEG virus
might be successfully carried out in thal sres,

SUMMARY

Following the solation of the pralotype strain
of Chagres (CHGY viruz i Manama in 1960,
three additional human infection: with this vicus
have been diagnosed, Two of these Tehrile zuh-
Jects were detected in the centrzl pant of Panama
in 1964 anolher apparently contracied CHG
infection in Daricn province of castern Panama,
Virus refsolation attempls were succesziul and
antibody vonversions were ohserved inoall thres

Servlogical surveys of some 4,600 peaple from
differenl. yeographical arveas of TPanama showed
a low HI atibody zule in buman pupulztions,
Hewever, a relatively high rate of CHG seru-
positive subjects was demonsteated in ohe ol the
islands in the Tay of Panama,

WITIL CIHIAGRES VIRUS
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