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A.ﬂ part of the 1966-68 sea level canal feasibility studies
conducted by the Office of the Field Director, Atlantic-
Pacific Interoceanic Canal Study Commission (A-PICSCH,
Gorgas Memorial Laboratory (GML) conducted certain
medico-ecological investigations along the two proposed
canal routes, in addition o the ecological studies described
elsewhere in this series.!® Under a grant from the US Army
Medical Research and Development Command, GML ini-
tiated a study for disease surveillance in individuals engaged
in the feasibility studies, both those indigenous to the pro-
posed canal routes and those entering from other areas,

This communication describes our findings on arbovirus
infections in man during the course of this disease surveil-
lance,

Materials and Methods

The plan of study was to examine all non-indigenous
individuals, including visitors, before they entered the route
areas, periodically while there, during any illness, and upan
the termination of their work, Indigenous workers were
studied similarly. It was thus possible to determine what
infections had been acquired, Individuals were grouped for
purposes ol this study according o several factors, The
majority of workers designated as Group | are US citizens
and mostly from outside the Canal Zone and Panama City.
It consisted mainly of Department of Army civilians, Pan-
ama Canal Company employees, and US contractors and
subcontractors, Group IT was composed of Panamanian
citizens hired by the Office of the Field Director from per-
sonnel living in the Canal Zone and Panama City, and
personnel locally hired on the routes and residents of the
twao areas being studied. Group I consisted of indigenous
workers from Route 17, and Group [V indigenous workers
from Route 25, These two groups also included certain
iselated populations of natives who are permanent residents
of the route areas. Whenever indicated, medical teams were
sent to investigate specific outbreaks of disease in native
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populations living in the vicinity of the proposed canal
routes,

Study Areas

The two proposed sea level canal routes (Routes 17 and
23] which represent the arcas of exposure for the study
subjects are described in detail in earlier papers of this
R R
serics,

Collection of Samples

Blood specimens were obtained from all persons partici-
pating in the feasibility study. To detect arbovirus infections
contracted during the study period, serial bleedings were
scheduled for subjects in Groups | and [1 at three o six
month intervals, Unfortunately, second and subsequent
bleedings were not obtained for many of the subjects (Table
I}, This was particularly true for visitors, consultants, and
subcontractors, many of whom spent as little as a week or
so on the routes, Single serum samples of Groups IIT and
IV were studied for the prevalence of arboviruses in their
respective arcas. A small number of second samples were
obtained from certain families of local emplovees. In addi-
tion, blood specimens for virus isolation were collected from
people working in the areas who came down with febrile
illness. Convalescent-phase serum samples from these cases
were also obtained for serological studies,

Collections of the first blood specimens in Group | were
initiated early in 1966, when the personnel of the Office
of the Field Director, A-PICSC, began to arrive in the
Canal Zone for work. The Medical Support and Research
Division of the Office of the Field Director was responsible
for sample collections and other E)t:rt:int'rlt data needed for
baseline examination, Most of the specimens collected as
part of the medical survey of workers on Route 17 were
obtained during 1967. In the original concept, collection
of field data on the two routes was to be performed concur
rently, Since collection of data on Route 17 started well
ahead of Route 25, however, some individuals included in
the survey of Route 17 in Panamd were shilted 10 work
on Route 25 in Colomhbia,

Virus Isolotion Attempts

Blood sera obtained from febrile patients during the
acute phase were inoculated intracerebrally (10 into groups
of seven newborn (two o three :‘]}]y i Swiss r]::f_'¢_¢_ and alzso

il conducting the research described in this repart, the investigators
adhered to the “Guide for Laboratory Animal Facilities and Care,'" s
promulgited by the Commitiee on the Guide for Laboratory Animal
Facilivies and Care of the Institute of Laboratory Animal Fesearces,
Mational Academy of Sciences-National Research Council
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into paired culture tubes of African green monkey kidney
cell line (Vero), The mice and culture tubes wers ohserved
for any sign of illness and cvtapathic effect (CPE} over
periods of one to two weeks. When isolation of viruses were
ubtained, reagents were prepared for antigenic identifica-
Lo,

Serological Techniques

Sucrose-acetone  extracted antigens®  were  used  for
hf:mugg_lminati.m-inhibi:irm (HIY and complement-fixation
(CF). Periodic serum samples were examined for antibodies
to arboviruses known to oceur in Panaméi, HI Lesting anti-
gens included the following: Group A: Venezuelan equing
encephalits (VEE), Eastern equine encephalitis (EEE), Una
(UNAJ and Mavaro (MAY); Group B: Tlheus (ILH), Yellow
fever (YF), St Louis encephalitis (SLE) and Bussuquara
(BSQ 1 Group C: Ossa (OSS8A), Madrid (MAD) and
Nepuyo (NEP); Group Patois: Patois (PAT) and Ferla
(ZEG); and Phlebotomus fever group: Chagres (CHG), Sera
were treated with kaolin for removal of non-specific inhibi-
tors. Screening tests of sera at dilutions of 1: 10 and [:20
and titrations of the positive samples were conducted in a
miceditration system, Upon detection of differences in titers
of the serial bleedings from an individual, tests were e
peated for all periodic samples in lucite plates. Single serum
titers of 1:40 or more against four units of antigen and
antibody conversions of more than four-fold differences
were considered positive only to the highest reacted antigen
in the same group.

For CF tests, seven antigens, i.e., Guama (GMA) Cache
Valley (CV), Guarca (GRO), Wyeomyia (WY, Melao
iMEL), Changuinola (CGL), and Vesicular stomatitis-
Indian type (VSI), were included, Serum titers of 1:4 or
higher were considered positive. Neutralization rests were
performed in Vero cell cultures, using a constant-virus (up-
proximately 1000 TCID,,), varving-serum dilution tech-
nique. The serum-virus mixtures were incubated ap 4°C
overnight before inoculation into culture tubes.

Results
Clinical Case Studies

A total of 58 febrile patients were examined, Blood sam-
ples drawn during the acute phase were inoculated, both
into baby mice and Vero cell cultures. Viruses were isolated
from serum specimens obtained from four patients as fol-
lows!

Case /. A male Cuna Indian (A-PICSC Mo, 10350, ape 2 vears,
was il with a fever of 103*F, headache and vamiting. e was
locally employed on Reute 17 A group C arboviris was salated
fram his Llood sample drawn on April 19, 1967, Just before his
illness, he had worked in Coredo, Rio Sabana area of Rouwe 170
Lhe patient’s infection subsided within a few davs. This sorain
was identified as Ossa virue which had never been found befare
in the Darién Provinee of Panamd. Reisolaton attempts from
acute-phase serum, alter two-yvear storage at —65°C, were sucress-
Tl

Care 2 A male Caucasian US emplovee [A-PICSEC Mo, 0214,
age 2 vears, was ill with a fever of 1587 F, severe headache,
navsea and vomiting on the first night of ilness, A group A virus
was imnlated from his bload sample taken on Aueast 3, 1967 At
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TABLE |
CLASSIFICATION OF BLOOD SAMPLES INCLUDED
IN SEROLOGICAL STUDIES
F.q'riiﬂ [.;rl.":llll.l I {}rllll[_:.fl [.J.l:l.'llp ”l [Irrl.!-II|_' E"q.' .

. Fareign Local hire Indigenons Incligennus Teral

Fleeding i 0

Personnel  Personmed Re 17 Riis
First 519 i 175 il s
Second 10 B2 i 0 274
Third i i | I (¥
Foaureh il il il il ¥l
Itth ol ] ] i Rl
Kixth ] i i i '
Reventh | 1 1 I |
Tral 1 306 LHO il 1.475

the time of his illness and for two weeks earlier he had worked
in the Rio Atrato area (near Hacienda Sautatd) on Route 25!
He recovered without sequelae after a few days of illness. The
virus was identified as VEE and a significant rise in antibroy
titer was shown in his convalescent-phase serum obtained shaut
three weeks after the onset of SY I PLOE S,

Case 3. A male Caucagian U5 emplovee (A-PICSC Noo 024y,
age B4 -vears, was ill with a fever of 104°F and severe headache,
joing pain, muscular pain, backache and pain in the eves withous
nasca nor vomiting, Fever occurred during September 27 and
28, 1967, A virus was nov isolated from his blood drawn on he
second and third day of illoess, but VEE was recovered Trom a
throat swab washing obtained on the second day | Seprember M)
The patient apparently contracted VEE inlection when  be
worked at Loma Tepuerré on Route 25,0 His illness lasted for
a fiew days and his recovery was uneventful, VEE antihody rise
was shown in his blood sample ohiained three weeks after the
onser of fever,

Gase £ A male Colombian (A-PICSC Noo 2047), age 20) VEArs,
was il with mild fever, a chilly sensation, headache and diarrhea
He worked temporarily on a caule farm at Santa Fe arn Koute
17.1 VS virus was isolated from his blood drawn on September
16, 1967, the first day of his illness, During convalescence, he wis
not available and we were unable 19 secure blood samples for
serological studies. Reisalation attempts from acute-phase serum
after two months storage ar — 650 were unsuccessful, Resuls of
virus isolation from this case was also included in Lhe report of
the overall VSI virus studies at GMLA

OFf the remaining 54 febrile cases from whom ne Viruses were
isalated, only 25 convalescent-phase sera were obiained for sero-
logical tests, Mo significant increases in antibody titers were oh-
served in the 21 arboviruses tested

Serclogical Studies

A total of 965 individuals were included in the serologi-
cal studies for arbovirus antibodies. The number of persons
in each of the four groups tested are shown in Table 1 Serial
bleedings within cach group are also shown, Altogether,
1,475 serum samples were tested with 21 antigens,

Buse-line Fndings, The results of HI tests of samples taken
initially to determine what antibodies were present in per-
sons (usually group 1) about to go into the route areas, and
those in the native populations as shown in Table [1. Of
the first group of samples, 519 sera were tested, Six were
positive for group A and 313 for group B. Most of the aronp
B reactivities probably resulted from YF-vaccination which
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Wik |E':i|.1|rf'd o o i :uh*r!rlg the H[I]ii'\- areas, [P this 15 the
case, then, any infections by group B viruses in these indi-
viduals were obscured.

The local-hire and indigenous native Indian {Groups II,
T, IV sera showed different results. Approximately 56 per
cent showed antibodies 1o one or more viruses. There was
evidence of past infections with VEE, MAY and/or other
group A viruses. As for group B reactions, there were no
records of YF vaccination having been gwcn to the indige-
nous populations in this arca, The relatively high reaction
rate of these people for group B viruses could have been
due to YF which has been present sporodically in the area®
.‘Cil“:f' ’qla, oar Lo [}lllf\'r' qr"‘l’lllr‘ R ‘.‘irl:lSl‘.H W'}]i{,'h I"IH".."I" I‘_:li_‘f_"il
tsodated from man in Panama I:';.l.“... ”,H,'.' SLET and H‘}{.,f\

Similar results were obtained from these baseline samples
when ested by CF with GMA, CV, GRO, WYO, MEL,
CGL, CHG and V51 antigens, All sera from Group [ per-
sonnel were negative for the eight antigens. Five persons
in Group I were positive (three with CGL and two with
I\’FEI:I. .'\IJEJIUK“”H[H]}' 1“ P‘l"]' cent ﬂr hl]t]] GH]“E]H TII i':llll"i
IV had CF antibodies to one or more arboviruses, Positive
reactions in order of frequency were: CGL, MEL, WY,
V&I and GRO),

Tt order to conbirm the ﬁrlt]irlg of WS in [Tarn, neutral-
ization tests were performed with 132 sera collected from
indigenous people on Route 17 (group 111, Twenty-two per
cent were positive for neatralizing antibodies to VA1 virus.

Avitibody Crmperiaons. Consecutive serological examimations
were performed on sera from Group 1, who were presuma.
bly the group most susceptible o the local viruses. A total
of 384 specimens from serial bleedings were wested. Table
LH lists all individuals who probably contracted virus infec.
tions in the ficld. During the period covered by these data,
most of these persons were working on Route 17. Where
tests were positive 1o maore than one antigen in the same
serodogical group, antibody tters are shown only 10 the
highest reacted antigen.

TABLE 1

RESULTS OF HEMAGGLUTIMNATION-INHIBITION TESTS
O BASE-LIMNE SAMPLES®

Antibodies 1o Group | Cerup I Giroup L Group IV

1ir:|||[_:- R

YEE 2 25 I 1

Mvare ] i 14 7

Crher (oA i fi } Il
Cirowp I8 513 14 wH A
Cirmps 2 and Patms il G i 1
Cirvmup Philchotams il + i ]
Vol posirives™* A8 121 H9 11
MNumibers 1ested al4 X} 176 1l

= st were |:-|'rr'r:-|'rr||'|i' with the Followieng antigens:
Croup A: VEE, EEE, Una, Mavaro
':.:I'-.lu|| B: [Theus, SLE. ¥'F, RII'\-.\.Illl:l.IdI.I.
Caromaps 0 apd Parars: Ossa, Madrod, Nepuvo, Patos, Zegla
Liroup Phlebotomus. Chagres
20y pesitive individuals were counted: More than one virus neay
have been present an the same subject
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In Group | personnel, eight persons developed significant
increases in viral antibody titers. One subject was positive
for Group A, MAY virus. The remaining seven positives
were due to Group B infections, ILH, BS() and/or SLE
viruses,

Of 82 persons in Group 11 from whom serial samples
were obtained, four showed significant rises in antibody
titers. Two cases probably contracted multiple infections,
both by one of the viruses in group A and one group
B. The other two persons showed CF antibody conversions
to CGL, a recently recognized human pathogen in Pan-
ama.”

Discussion

Prior o the present study, most studies of arbovirus
ccology in the Republic of Panamdé were made in the north-
western part of the country, especially in Almirante® Al
least 17 virus types have been isolated from that area, In
contrast, litle was known regarding the occurrence of arbo-
viruses in Eastern Panamd or the Darién area. Only YF,
SLE and WY had been recovered there. The engineer-
ing feasibility studies for a sea level canal in that area
provided an opportunity (o gather considerable information
regarding presence of viroses inoareas east of the presend
Panama Canal.

The clinical course of human infections with arboviruses
varies from mild febrile illness to severe headache, with or
without signs of central nervous system involvement. Cer-
tain of these viruses have caused hemorrhagic manifesta-
tions. 't Often the infection is subelinical or unrecognized,
and is detectable :}:n!y I]:rrulgh e ﬁu]mt:quf'llt dpppearance
of specific antibodies in the blood. The presence of vinuses
aleng the two proposed canal routes was revealed by sero-
logrical findings in indigenous population groups and by the
occurtence of climeal viral infections in A-PICSC survey
personnel, from whom virus isolations were made and /or
significant rises in antibody titers were observed. As a result
af this study, at least eight arbovirus types, Le., VEE, MAY,
BSO), 1LH, S5LE, O85A, V51 and CGL, were shown to he
present in the Pn:]nrﬁrd route areas -:_]r:riru-_r| 1966 and 1967,
Except for MAY and V51, all other viruses have previously
been isolated from man in other areas of Panama. V51 and
CGL viruses have been isolated from i:hh:iju'l::lrnjnf' sard
flies, while the six other viruses mentioned above have been
repeatedly recovered Trom culicine mosquitoes tn varoos
parts of the country.

It should be emphasized at this poine that several arbo-
virus infections in non-indigenous personnel did ocear, de-
spite the screcned buildings, bed nets etc. and that a greater
preventive cffort would be necessary to prevent cases and‘or
outhreaks during the canal construction.

Ine rt:gur\d to he [mh"nli;-i] health hazareds |HP:1'!".¢J ]r}' any
of the viruses found in the area, no known epidemics of
these viruses have occurred in Panama, althourh VEE virus
was widespread among human, wild vertebrate and mos-
quito populations in the Almirante area ™' "
has bren responsible for several cases of febrile illness in
man in the village along the present Panama Canal® in-
cluding one fatal case.™ It has caused severe outhreaks with

Ihas virus also
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many cases in Colombia and Venezuela, '™ Usually, how-
ever, it has been a relatively mild uncomplicated fehrile
illness.

Although MAY virus never has been isolated from man
in Panamd, serological findings in this study indicate that
this virus or a closely-related one probably exists there.
Ditferent strains of MAY wvirus have been responsible for

outbreaks of febrile illness in Trinidad and South America®
TABLE 11l
RESULTS OF ANTIBODY COMVERSION STUDIES
= i ; G .
Pe |I1.»:||:'mr | [ Ehates of .hamr:h 5 Vieii Titers
Ciroup Obrained
| W12 2466, 12364 Mavarn =1 Bkl
L 520-66, 3-23.67  Bussuquara (R R
maz Sefd, 11-6-67 Bussusguara =12 | %0
SLE - Li2dn
e 113066, 5-2-67 1ienys =1z 1A
HL:IHH'::II:.III.‘I.?.:I 'l.l ] = I{HI
WML 12-1-6é, 5-2.67 SLE 0-1:320
(RS Id-t-hi, 3-14-67  SLE (-1 - 4]
(342 =567, 5-2-67 Ilhews -1 160
(K52 367, Be26RT Bussuguara 0§80
11 1154 6-0-07, B-27R7 VEE Tk 11280
[Theye - 11280
1160 3-25-67, 7-20:RT Mavarn F:320-1 1280
[Theus -1 160
tatl 13567, b=1-67 Changuinola* Q-1 1h
1o+ 1.27-67, B-11-67 l:l:uuguimﬂu" -1:-8
By CF tests, ) = 1:4; anhers by HI tests, F = 1:40 (the lowest dilution
tested )

since 1954 This virus was onee recovered from moscuitoes
in Almirante, Panama.*

Because SLE virus has been the causative agent of several
serious outbreaks of systemic febrile disease with encephali-
tis in the United States, it is significant that the virus was
found in the Route 17 area in Panamai. and especially
important that it was identified in human cases. Two iso-
lates have been made from field workers and numerous
straing have been obtained from several genera of mosqui-
toes.” However, although no SLE virus was isolated during
the present study on Route 17, antibody conversions were
shown in at least two or three cases, indicating the existence
of this virus in the area.

Several isolates of the (O88A virus have been recovered
from man, sentinel and wild vertebrates and mosquitoes in
the Almirante arca, ever since the first discovery in 1961
of the virus in man in that area of Panama. Isolation of
this virus from a fever case in the present study represents
the first recovery of (3ssa virus in eastern Panama.

The presence of other viruses in the area being surveved,
(BSCQ), ILH, VSI and CGL) 1s probably of minor impor-
tance, since no outbreaks caused by anv of these viruses
have ever occurred in man. It is difficult to say at this time
whether or not a particular virus has any practical or public
health significance, especially when only a single isolation
has been made. However, it is possible that any of these
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viruses might cause outbreaks of disease in non-immune
populations when epidemiological conditions are favorable.
For example, an epidemic of Oropouche virus involving
more than 7,000 human cases occurred in Brazil about six
vears after the first and only isolation of this virus in Trini-
dad.t?

It is noteworthy that other investigators have reported
human cases of MAD, CHG and PT infections in Panama,
MAD was discovered in man in Almirante® and was found
later in sentinel and wild vertebrates in Colombia'® on
Route 25 of the proposed canal routes. The other two vi-
ruses were isolated from students at the Jungle Warfare
Training Center, located on the Atlantie side of the Canal
Zone = Two additional strains of CHG virus were ob-
tained from febrile patients in the villages around Garun
Lake.® No sources other than man have been demonstrated
for CHG and PT viruses, which are antigenically classified
in the Phlebotomus fever group of arboviruses.

In the present study, results of virus isolation attempts
and serological findings indicated that transmission of cer-
tain arboviruses occurred during the rainy season of 1967,
Only a few isolated groups of Indians inhabit the route
areas under study, and they are so remotely located that
virus infections have not been investigated. It is quite possi-
ble that upon movement of large numbers of personnel into
the arca for large scale construction activities, any of these
viruses which are now known to occur there could take on
new significance as potential health hazards.

Summary

Arbovirus disease surveillance studies were performed on
blood specimens from personnel engaged in engineering
surveys for a proposed sca-level canal in Panama and Co-
lombia. A total of 519 US and other foreigners (Group 1)
and 208 Panamanian citizens from the Canal Zone and
Panama City and on-route locally hired personnel {Group
L1} participated in this study. Two hundred and thirty-seven
people indigenous to the route areas (Groups 11T and 1V)
also were included. OF 58 febrile cases studied. four virus
isolations—VEE (2), Ossa (1) and VSV-Indiana ( 1 )—were
made. Serological tests with initial blood samples of for-
cigners showed that very few were positive for any of the
21 arboviruses known to occur in Panamd. In contrast, 56
per cent of samples from locally-hired individuals and in-
digenous populations were positive.

Tests of serially collected blood samples from Group 1
personnel, working mostly on Route 17 in Panama, showed
cight individuals with significant rises in viral antibody
titers, one as a resule of Mavaro, Group A virus and the
others with one or more Group B arboviruses, Of 117 second
or third samples obtained from Group Il personnel, four
cases were positive for antibody conversions and showed two
with mixed infections of groups A and B and the other two
with Changuinela virus. The latter is a newly recognized
virus in humans in Panamd. These studies revealed at least
eight arboviruses, some of which might be potential health
hazards for non-immune or large populations moved into
the two route areas for construction of the proposed
interoceanic canal,



426

References

"Eldridge, 8. F.and Fairchild, G, B A survey to assess partencial B
disease hazards along proposed sea level canal routes i Panamad and
Colombia, 11 Geography of routes. Milit Med,, 138:271-273, 1973

Eldridge, B F, Young, 1. G, and Gerhardr, B R A siarvey 1o assess
potential human discase hazards along proposed sea level canal routes
i Panamad and Colombia TIL Survey methods. Milin, Med., 130 340-944
1973,

larke, Th H. and Casals, [ Techniques for hemagglutination aned
hemagglutination-inhibition with arthropad-borne viruses. Amer, ] Trop
Med,, T:301-575, 1958,

Varihongse, 5 Vesicular Stomatitis vires anfections in Panamanian
primares and other vertebrates, Amer, ] Epad., $hG5-76, 1R

faalindo. P and de Rodaniche, B Surveillance for sylvan yelhow fever
activity in Panama (1957-1961% Amer. | Trop, Med., 5844050, 1964,

S¥rihongse. 5 and Johnson, M The isalation of [Theus vieus from
man in Panama. Amer, | Trop, Med, 16516516, 1967,

TGalindn, P, de Rodaniche, Foand Johnson, © M 51 Louis encepha-
litix in Panama: L Isofation of the vimgs from forest mosguitoes amd haman
blood, Amer. | Trop. Mes), B:557-560, 1959,

¥Srihongse, 5 and Johnson, ©0 Mo Gorgas Memorial Laboratory,
Panama. Unpublished dana,

Veialindo, P, Srihangse, 5 de Rodaniche, o and Grivson, M.A D An
eeolgival survey for arboviruses in Almiranie, Panama. 1959 1962, Amer.
J. Leop, Med,, 153853400, (B3

WG hongse. % and Johnson, O M. Wyeomyia subgroup of arbovieus:
Isalation from man, Science, G663 BG4, 1960,

Military Medicine Journal—July 1973

W Report af WHCY Sckentific Group.: Arboviruses and homan disease.
WHO Techn. Rep. Ser,, Noo 369, [T,

Fravson, M, A and Galindo, P Bpidemiologic studhes of Venezuelan
eoquine encephalitis virus in Almirance, Panama, Amer. [ Epid., 8580-56,
14,

U ohinson, K. M., Shelokov, A, Peralta, P H, Dhammin, G, ] and
Young, N A Recovery of Venezuelan equine encephalomyelinis, virus
in Panama: A fatal case in man, Amer. | Trop, Med., 17:432-440, 1968,

Wganmartin-Barberi, €, Grom, H. and Osorno-Mess, Eo: Human
eprdemic m Colombia caused by the Venczuekan equine encephalomyelitis
virus, Amer. |, Trop, Med,, 5285203, 1954,

Vigeller, R, F., Bergold, G. H., Suarce, () M. and Morabes, A lnvests-
gativns during Venesuelan equine encephalitas suthreaks in Venesuela,
1962- 1964, Amer. [ Trop. Mel,, 144604059, 1965,

Wausey, 0 R and Maraja, O M. [nvestigation of an epidemic of
acute fiebirile ilnes on the River Guama in Para, Brazil and isolation of
Mavare virus as causative agent. Amer. ] Trop, Med. 6:1007 1024, 1157,

1T Pigheirn, F. Pinheiro, M., Bensabath, G, Cavsey, (0 B:oand Shope,
K. L.- Epidemia de virus Oropouche en Belem, Bev. Ser Fap. Saude Pub,,
12:15-23, 1962,

Ehrihongse, 5., Fldndee, B, F, Galindo, P., Johnson, €M, Young,
0 G oand Gerharde, B R.: A survey to assess potential human disesse
hazards along propaosed sea leve]l capal rowtes in Panamd and Colombia
Y. Arbovirus activity in vertebrate animals. Milit, Med. To be published

Wpepaha, P H., Shelokov, A and Brody, JoAc Chagres virus: A new
human selate fom Panama, Amer ] Tropo Med., 14 151 1065

Mather, G, Fooand Skinner, M Unpublished data



	p1.jpg
	p2.jpg
	p3.jpg
	p4.jpg
	p5.jpg

