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The abiective of this article 5 to provide
informacion on the frequency and  distribution
of human Lrypanesomiasis in the Republic of

FREQUENCY AND DISTRIBUTION O PR¥PANOSONA
CRUZI AND TRYPANOSOMA EANGELI IN
THE REPUEBLIC OF PANAMA®*
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Apsteact:  To provide informatien on the frequency and distribution of buman trypancso-
miasis in the Republic of Panamd, we carried out a suvvey of the rursl population in the nioe
provineess and the San Blaz Territory. After dircct examinalion of Bload and hemocalture
procedures, we examined 12,973 Mood sunples, cormespanding Lo 1OET0 persons, for trypano-
gomes fromt Jaougey 1963 through December 1959, Teyposoroma cruzi and Tryfoiosoma
Fangell were mare prevalent in the ruzal areas of Central Panama, including the provinees of
Panamé, Colén, snd Coclé, Infections with T rangel! were also recorded in Darifn and Bacas
del Tore Provinces, Parasilemia was not detected in blood ssmples examined [rom Herrera,
Las Santos, Veraguas, and Chicigui Provinces. The samples from the San Blas Tereitory were
sleo negative, o Central Panamd, both T grisd and 7 rangeli ncour in the same localitios,
In 16 communities studied in Panama Province, the infection rate varied from 0.3% ta 8.5%.
T rangeli was six times more proevalent than T crwz. The anmual vaciation i lhe prevalence
of infections during the 3 wears of this study was detenmined for the villages of Mendozz.
Altes del JTeha, and Cerre Cama. O 160 persons found positive Tor lrvpanosomes, 73% were
less than 16 vesrs old, Trypanosomes were more frequently detected in children 6 to 10 vears
old.
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the eomplement-
fixntion reaction. carried oul g serolosical survey
in 1.231 persons from various parts of Panamd.

snarnd, We record the reselts of g osurvey of
the prevalence of intectionz by
direct examination of blood znd hemeculture,

[ Panamd, both Trypancsome crned and Trvp-
aresen resgel may be found inoman, Although
human  trvpancsemniasis may volve either or
hath af these species. only T erwst is conzidesed
pathegenic, causing Chagas' discase, 1, rangel is
gererally considered 2 nonpathegenic parasite of
The freguency and distribution of both
species isoconsidered i this survew,

Accerding to Miller,! the first case of Chagas’
dizeaze was recorded in Panama. 1 Decemboer
1930, Clack and Dunn® demonstrited throwgh
animal  inoculations that the trypanosome in-
vidved in Lhis case was T.ocrnzf, The first infec-
tion with 7, raegefi in man in this counloy was
found m 14937,
culture metheds inoa child from Santa Ria Vil-
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This infection was diagnosed Dy
lage, shout 33 miles Trnn Panamd Oiey®

* This work wis supzocied by Grant Mo, HE [063%
jrom the National Heart and Lung Institate, XNational
Inatituies of Health, Bethesda, Maryland 20014,
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Thew found Chagas™ disease to be moore prevalent
in the cenlral region of the Lsthinus, close to the
Canal Sone, Sinee then, lictle adelitional infornma-
tion has heen published on the prevalence of
human trvpanesomiasis in the Republic, The
presence of both T crwzi and T oramgedd inoen-
demic areas of Chagas’ dizeaze in Panama has
stressed Lhe need Tor studving the Teequency of
infections in men and for delermining the Inci-
denee by parasitological methods and the standird
serological tests,

Facept for the early work of Miller, Clark aned
Trgnn, and Johoson and Kelsero Hle attentic
was given to the problem of Chagas’ disesse in
Penamd antil the carly 1930°s, TTowever, the stafl
of Corgas Memuornizl Laboralory maimtamed a
canstanl surveillance for acute and chronic cases
as they appeared in & few communitics involved
programs. The information
gathered suggested the need Tor more intensive
work on this dizease o define the ecological and

i malars-conieal

inlagival factors characterizing the infection in
Panamit
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MATERLALE AND METITONRS

Sovrree of Waterial

The survey of the eural population of Panamd
wits Initigted in Jaouwary 1943 and  extended
through Decerther 1969 Blood samples were
collected fram: the nine provinees of the Republic
and fram the San Blas Tersitory (Fiz 13 A
total of 13475 hlood samples were collected from
0,570 persons faverage 1.7 samples per persond
and fally pracessed for the presence of Irvpano
somes. Slngle samples Tfrom each person were
obtained except in the provinees of Pangmd (1.2

sameples per pessond, Caldn (13 samples
perzan, and Bocas del Toro (2.4

persont. As indiczted in Table 1,
exEmingd

r

gamiples per

sl perzans
(0390 lived i and  Colan
Provinces 1n the cenlral region of the Isthmous.
close 1o the Intercceanic Canal. Some ol Chis
work was performed sz part of the soadies sn
nutrilion Institiio de Nuoricidn «oe Centro
Amdrica v Mnama (INCAP) in Manama.

Pararna

af

Levhmigues and Progedures
In all instanees. we dres Mlood by venipuncture.
using cisposable syringes snd needles (Vacn-
tziners 1. Direc microscopical examination of the
Blood iveolved its suzpension in fresh saline sols-
ties, muicrehematocerit, and Giemsg-stained thick-

Mup of the Republic of Papami, showing the selative locations

TOIINEGN

PRCIFIC DCE AN

— — L

al seme cemmuniies of interest

Clen preperations. Samples were observed  at
varving magnifications from 100 Lo 400 % Tar Lhe
fresh prepaeations and 200 fo 1000 ¥ for Lhe
permanently stained slides

We preparcd hlood coliures with Senckjie’s
diphasic medivm® CL3% rabbit™s blood @ with | oo
of Laucke's solution as the overlay fluid. Each
culture tube was mocplated with 10 cr of Llood
PDotube per person b Cultures were incubated st
2677 Tor 60 daws befare they were discarded as
negative, FEach cultare tube was examined 7, 15,
0045 snd 60 days after ineculaticn, Te dis
linguish betwern ¥ crwsi and T rangeli we care
fully ztuddied the morphalogy of the celtare forms
and  fevporastigotest oon the
Pith el 30tk davs of incubation, and che infec-
vity Lo the laboralory moeuse and laburatory-
resred triateemicd bugs was sscertaingd,

To study the marphalogy of the blood fevpana-
somes and the development of tissue Torm Cames-
tigotest, we inoculated about 1.5 1o 3.0 ¥ 10
cullre form: per geam of Dody oweight intra-
peritoneally inte each of Lhree juvenile (24- to
d-dav-nldy Carworth Fernis white (C1W i
Inceulated animals were examdined daily for 14
davs and bled Tur hemoculoure preparations 30
Tissues were
farmaliee and slzined with the conventinnal hems

fepimmasiigoles

dowvs afler noculation, Tixed in

toxyline amdd cosin (echnigue.
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Bovus el Tora 1.030 Adt 2 045 -- 2 10000
Trals 12875 [OAT0 197 150 A 17.23 151 (3 .

* Toclwliog some mmixem] infeclians,

The developnient of crosi-like Blood forms or
amasbigotes in the noculaled mice was required
Mor the diangnosiz of 1 The dliag-
nosis of I orosgeli dsolates waz based en the
presence ol rangeli-like Blood Lrvpanosemes in
inoculated mice and the appearance of metzeyvclic
forms in the salivary glands of Bhodwine pa
cens giter inoculation of parasites inle the hemo-
coele of the bugs, The moculation of culture
ferms into the hemocoele of the insect was per-
formed according to the lechnique descrihed by
Tabae”

crrist 1Enlates.

Wes-

RESVLTS
Human Trepangssminsi

Indection with frypanosomes was more pieeva-
lent in the rural aveas of Panamé 2.8% gnd
Colin Provinces (1.9% 0, reduced provalence of
human infectines being detected in the rural
areas of Darién (0.29% . Caclé (0,35 and Boeas
del Tora {043% Negative findings were ab-
taived {Table [} from the samples Trom: Tlerrers,
Loz Sanles, Veraguas, and Chirigul Previnces
along the southwestern part of Tanama. The
samples from the tereilomye of San Blas wern also
negative. though the small number of the samples
makes this less sigoificant. Although Chagas'
disease vocurs in Chirigul Provines, no trypano-
somes were detected in blood samples of 1016
persens lested. Some of the corvesponding scrum
samples Trom these persons gave o positive Teace
tion to I cewsl b the complement-lixztion proce.
e,

Tooernziinfectionz were delected only in the
enclemic area of Chagas Jisesse in cencral Fanami
iChorrera Liserictd and from small zeral con-
menities in Frovinee., . rangell infoe-
tions in man were Tound in the raral populztion
af Docas del Tara, Coclé, Daricen, Caldn, and
Fanami.

(ol

Frogueney af fufection i Ceniral Panaog
Since the first case of Chagas™ disease 1o
Pamamd reported by Miller in 15831, Johnson and
Kelser! bave suggested that homan infections
ooclr s regquoently o the serzl commuonities
ci centrzl Pangmd than i rueal communities of
raricn and Chiriqui Provioces, For this reason.
sorme comnrunities ino the provinees of Panamid
amd Coldn were sampled several times during the
T oyears of the study, In Panamd Provinee, rural
comnuieities like Caimitillo. Buenos Afres, and
thise with strong urban influences. such as Toco-
men, showed negative findings; no human infec-
pETsals

Q3 exarmingd,

16 rumsl communities

lioms were  detectoel in
Haowewver, in Lhe studs
more closely associated
sl
rates varded from D35 fa RA7%
£ 844

of
with the humud Torest,

and west of the Caonal Pone. the nfeclion

In thi= area.

from g total of persans exdndned, 147
peesons {3450 were found positive for trypano-
ol

the hizhest rate of infection were Altos del Tl
(8% Mendoza (45% 1 Sania Rira
ad  Represa (3.1% 0 in Lo Chorrern DHstricl,

somes in the Tlood (Tuhble The villames with

3575
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Fregueney of Fuman frvpanceemiony i some cedomie dregs of Chegrs’ giseaze in Fongmd Frovivee,

cill wre ity 1G5 a8

FHGTT

TPersens pasicive Farasiie
Eamples ereans - 2
Laenlity enamined exmnitied (BRI R T, crusi

Chena 0l il 3 a0 1 2
igue 341 467 i ik 5 Lé
Corros S1lvesteg 145 L9 L 0.5 =xr 1
Arraijin 4# 48 i 22 1

Fopresa 167 160 5 3l 1 3
Cervo Clama 80 dR2 k] 17 —— 5
Alos el Jobe s 434 3R 58 | R
Mendo 1053 A a0 a5 g kg
Bajo Grande ATa AR 10 28 z !
Sapla Kila L7 204 2l A7 i 1z
Aangucnga Th T 1 1.3 - 1
Los Mortales 136 1ii i 1.4 a
Hin Congo 204 ELCY 5 24 K 4
Lidice i 474 # Y7 Z 7
Corro Cammpan 2i0 230 1 18 — g
Caimitn i05 aol L2 4.0 & 11
Tiodals 6,257 Bt B 167 24 i 157

Caimifa (30%0 in Caplre Disteder, and Chepo
L5.0%0 in Chepo DEstrict east of the Canal.

Both T crumioand T isolalis were
identified, as determuined by direct and hemo-
culture procedures. Some persons harbaved mixed
infeclions Lleel, In five cases of mixed
infections, ¥, ozt wis Dirsl solated; T rangedt
was izolated later. The detection of T, resgeli
0 awme mixed inlectionz was possible atter the
¥ oerwst Torms declined or disappearcd (rom the
peripheral circulation,  In
bwa parasites were detected, inoa mized isolate,
tatouegh  laiborgtory procedures and  inoculation
it animals

In the eodemdc area of Chagas’
Central Panama, T oranpeli ocomrrod almaost six
times as frequently as T ocrezis In 167 infected
persons, I crasi was delected i 23 and T orangeli

TR

whes

sl nstances, Lhe

disease in

in 137; 18 persons had mised infections.

Asmd Fucidence of Prvpanceoine
Fafeciiony i Central Puanasnt
To determine Lhe aonaal (uctoaticn in the
frequency of human trypanosomiasis in koown
endemnic areas of Chagas” discase, we selected
theee neighboring communitics from the Meodoza
arga in La Chorvera Dhistrict
Panama Province, showed the highest rate of
Lrypancsome infections during the period of this

This area, withm

study. The communities selected, Mendoas Vil
lage, Altos del Jobo, and Cerre Cama. gre close
1o Giatun Lake and cepresent ypical varal com-
munitics e the easi-cenlml sectinn of Panama”
The population of these commuonitics is cslimated
to be 630 persons in Mendoza, 430 in Alros del
Jobo, and 700 in Cerre Cama.
Dhuring  1963-6%, the over-zl
npw infections varied from 1.2% {0 01% (Table
21 The populziion of Alios del Jobo presented
a higher average armual rale of infection {6490
than the other two commumnitics. The (regueney
af new infection:z in thiz commuonity was more
than twice the average frequency for Mendoes
Village {2,870, The populetion of Cerre Cama
showed the lowest male of infection CL4%
330 wich an average anougl rate of 2,00, The
gverage annual rate ol patent nfection for the
hree communibies varted from 2.0% to &4
We can thus predicl thar 20 Lo 64 new cazes
with parazitemia per 1000 population per wear

rale of

anruzl

oecut i the Mendozi area i La Choreesa Dhiz-
teict. The fgpures presented i Teble 3 show
that during 1UEF the ancwal rate of infection
declined.
dropped to 6% n Mendoza and to L34 in Alios
del Jobo, the lowest rate Tor cach localion, By

Daring thal year Lhe inlection rale

contrast, the infection e in Cerea Cama was

maimtained at comparable levels ©LA4% o 33%,
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Anwagl fncidenee of trvpanosome infections i selected commanities from Mendoza Awea i Fa Chorvera Dhs-
Pered, Papngond Provinee, detecled by divec! cxamitnalicn axd hemocullore procedires, expressed as percesloge

Pereenlazse

— o Averaps
Lucality La4635 EOns 1467 Tk [ Azl cate
Mendoza i3 i 0.6 21 £ DB 2207
Altos del Jobo AT bR b4 i P4 G4 01410
Cerro Cam K 1.4 17 N 23 20 CEZR)
Tutal G 38 1.2 24 4.6 L 4all
* Fignres in parencheses = average womber of pecsons examined  per vear,

v Bample size dar Alas del Jobo in D903 was o zsmall o e significanl.

average, 2.0%0 throughout the  wears of the
stgdy. The annual average number of new cases
i Mendoza Village was 0.0, o Alwos del Jobo 7.6,
anc in Cerro Carma 2.0,

Fregueney of fnfoction by
Age of Mersons Lesled

The ages of L0 perzons with positive tests,
cecorded at the tme of the [rst trypanosome
tsolabion, were grouped Lo determined their rela-
tion boo freguency of mfection, OF the 160 cases
stucied, 27 had T, erwzd infections and 149 had
T.orangals, The veumgest infected person was a
10-moath-ald oy from Chepo, with ) rosgel
i Lhe Blood The voungesl persan with 77 craei
was @ 12.month-eld indant from La Chorrer.
The cldest perzon was a GF-vear-cld man from
Bigue who earried a mmixed indection. A zingle
Toprsed infection was also detected in a G-y
plel woman Trom Sanla Kosa, Even though trepe-
nosomes were delected Inopersons of almost all
age groups, theilr presence was more frequent in
young persons. As shown i Table 4, aleosl 80%:
of the positive cases shacicd were persons less
than 0 vears old, and 30% were not over 10
veprs old. Trypanosomes were most freouently
detected in children © te 10 wvears old. In the
Lrypanosone-positive population, 5% were less
than 16 wears old, while i the wotal papulztion
pereentile corresponded  to the Fath wvear.
The sverage wpe Tor the positive group was 160
0349 vanrs.

The age distribution of 10012 persons Lested
for tevpanosomes in Centeal Panamad showed thal
FRA% of the population was lezs thar 15 yenrs

this

ald, The average age for this popolation s
211 = .30 vears. Thus, the frequency among

Lie wounger persons  was Higni!'jl_::arzll}' lawer

the toral popolation than in
proitive group.

the Irvpanoseme-

LISCUESION

This report provides informacion on the fre-
quency snd distriboation of teypanasomes T cruzé
and ¥T.orangeli) o the popalation of the Repablic
al Pamamid, Tt is the first general survey in this
ceuntry toinclude samples from all the provinees
gndd the San Blas Territorsy. Althouagh Chegas’
disease may occur in almost any pard of this
country, a facl revealed by complement-fixstion
reactions, the presence of trvpanoscmes i the
ood of man has been detected only in Pacama.
Caldn, Ceclé, Darién, and Bocaz del Toro Tros-
inces. Tocrensioand T
Toundd more Trequently in roral communities of
Central Panzsmd where 1.9% to 2.0% o Lhe
pogulilion was infected. =uch wvillages as Sania

rangeli iniections were

TaeLe 4
Frogueney of ixfections, by age of patiput, in To0
cases of reypesosomrasis o Panosd, Desed oonore-
suils of Mlood sultuee;

Ao Prisams indocied

4 LS b ¥

parrd TN HUE Fovrwst FL ranpeli
0-a Iy 1 15.1 5 i
=11 a4 AAT 318 B 53
11-1% Az R0 113 k| 42
16240 11 0.0 s A G
2l-23 i i k31 i [
FE-a0 2 2 -— 2
B33 3 a1 L - 3
RHE & 5.0 i 1 T
41 43 5 al 5 £ s
Ah=50 £y 152 i 1 z
Orver 30 i 13 0 H q
Totals 160 J0L0 — 27 1%
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Rits, Mendes, and Alwos del Jobe shewed the
highest rates of infection {3950 wo 8.8% 0.

Our unpublished  dale oo Lhe complément-
lixzliom reaction in this ares reveal thal in Advos
del Jol 20% of the perzons tested give o positive
reaction: thiz agrees with our parssivological find-
gz, Thiz village had the highest rale of Lrypano-
some-positive persons in Penamd, Complement -
Fisatinm mooether willages from Cenlral
Panama have demonzirated infection rates that
vty from LA Lo 11 2%

The Bogquete in Chivigoi Provinee
shaws o marked variation from acens: in Central

]

area ol

Papama. In this area, no person was fourd with
Lrvpsnosomnes i the blood, bet 109 of Lthe serm
from these peorsons gave a positive CF reaction
for T ocresi We can Lhus slale thac, altboueh
rrypanosomes are nob oflen seen i the blood of
man in Chiviqui, infections wilk T,
as shown by zerclogical methods, T
peirs Lo beoabzent fvom Chivigul Province, L
cose no infeeiions wers detected o 1016 persens
examined by hemocullore The
cormmon wiaterme species found in Boguele 1=
Teitonen dokadiote, K. palleseens, the apparent
ar indficzled veetor 0 other parcs of Panamd, haz
nod Leen recpversd i this localite, T disdiate,
adelts and nymphs, are Courel Trequently within
the homes of Boguete cesidends, amd ¥
ks been detected in the intestinal tract of these
Tnagrs,

In Cenerzl Panama FLorangel s more {re
cuently found dn the blood of man than is 7
crazi. This may be the result of a more eificien

T NN Tl bl |

ranrelioap-

EIF(.I-S'I!('UFL!S.

Crnss

frassnussion mechanism for ¥ reopels Oinocala-
fion ve, eotlamitation) and of o longer course
af palency, meking the diagrosiz by bleed culiure
mare effective. Transmission by bite, as in the

SOLEA ANMD TOHXNE0MN

instgnce of T orgepeeldis s generally accepled as
helng more effective than transmission throagh
cantammation with fecal material a5 requived T
Tonkngi

Although infeclion with prypanosomes may e
acquited at anv age. the risk of infeotion seems
Loy b greater at earvlier ages. Johnson and Kelser®
have alreacdy noted thar acate cases of Chagas
disease coour primarily i childeen ad may be
fatsl
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