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PREVALENCE OF TRYPANOSOMA CRUZI AND TRYPANOSOMA
HANCGEL] IN TRIATOMINES (HEMIPTERA: REDUVIIDAE
COLLECTED IN THE REPUBLIC OF PANAMA®#

OCTAVIO E. 30USA axn CARL M. JOIINSON
Crorgas Memoriol Lohoratory, Panews, 8P, P 0L Box 2074,
Bofbog Heighes, Canal Fone

Abyfract. A total of 912 trintomid bugs was collecied in 31 localities of the Republic of
Panama between June 1564 and July 1970 The tristomine species collected in or arcund
haman dwellings were: Rboduis pallescens, Triglvma dimidiaia, Fanstrongylis gesiculains,
and Panstrongyias rafoinbereniaing. In Central Panama the maost prevalent bug in houses was
f geellescens, In Western Panama {Chiriqui Province) T disidicta wag the most prevalent
trintoming, while no K. pellescens was collected in thac region.  fratvews cuspidatns and
Trigtoma dispar were collected more frequently in sylvatic surroundings than in the domi-
cilizry hahitat. Parasitological examination of the intestinal content, the hemolymph. and
the salivary glands of wild-caught trintomines revealed Lhat 68,8% of 740 R, pallescens were
naturally infected with Tryfaposoma cruzi or Tryvpanosoma rangeli, T, cruzi was Tound in
L7.7% of 44 T. dimcieiglg examined. Natural infection with T cenzi waz aleo recarded in 2,
gemicwdainy and Poorefotnbercnlafus, the latier being 3 oew record for this country, The
annual trepanczeme nfection rate in K. paliescens ranged from 029 o 86.0%. In thiz
species, T, crazi was found to be almost theee times as common gs T rangeli. In La Chorrera-
Bigue localiies 10.5% of R pallescens examined showed infected hemelymph, and 3 8% had
metacvelic forms of T reomgeli in the salivary glands, In Central Panama, K. palfescens was

i

more: freguently Tound infected in Altas del Jobe (52.0% 0 and in the Santa Rits-Lidice area
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(31.9%0 than in other areas sludied. ¥ rangeli was found only in 8. pallescens,

IMuman trypanosomiasis was first described in
Panama by Miller in 1931 Since then it has
been determined that twe species of trvpanosames
infeet man:  Trypasosone crwzi, Lhe causative
agent of Chagas” dsease, and T rongeld,
generally considered nonpathogenic. Humen tevp-
anozomizsiz appears to oceur most frequently in
villages of Cenlral Papama®®

Eight species of trintamids have been reported
from Panama:* §) Triafoma dimidaia (Late; 25
T. dispar Lent; 30 FPanstrongving  genicwlatus
(Lale’ty 43 P rufotebercwlatis (Champion); 5)
I 6
Rarber; 73 FBratvrus ewspidaius Stal: and 8)
Cavernicola pifosa Barher. The presence ol Heal-
aintes sp.in Panamanian lerritoey alse has been
reparbed bt colleclion recards and identificalion
of species need to be confirmed.

Johnson® considers that only 3 species serve az
common vectors of Chagas’ disease in Uanama: &£

which 15

fenareraliy Usinger; ey patiescens
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pudlescens, T dimidinta, and P, pewiculatus. In
Central Tanama, B, gallesesns i3 also known 1o
be naturally infecied with T rangeli

In additivn Lo Panama, K. paliescens has been
ovcasionally reported from Colombia,™ ™ where it
wis found to be infected with Trypanosoma crus:
and T. rawngels.

Clark and Tunn first recorded natural 7, crugi
miections in the reduviid 2 pericidafnz from
Chilibrillo Cavesz in Chilibre, Panama Provinee ©
Dunn first vecorded the presence of 7. crezi in
raturally infected B pallescens ' and Romeboom
teported natural infection with 7 crnzi in Tré-
adoma dimidiata [rom La Chorrers Districe. T
crazi or cruzi-like parasites have alsa been found
in Eratywrens chspidetns™ and C, difesa

Sopusa and Galindo recently repocled wild T
aliong disfar with Dryvpassona erisi infections.™
Natural infection with trypznosomes have not ye!
beer: reeomded in P orafoduberculotus and P, by
wmerdlis in lhis couniry, R, prelivus, which is
rommon i South Americe {Venezueln, Colembiad
and Central America (Guatemala, El Salvader,
Nicaragual has not been found in Panama.

This report presents information on the fre-
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quency of natural mfeclions with T crazi and T
rompeli I Lriztomdd bugs found in variouz habitats
i endemic areas of human trvpanosomissis in
FPanama,

MATERIALS AND METTITODS

Although bugs were collected o several local-
ttics, two principal areas for collection were
selected:  Mendoza in La Chorrers District of
Panama P'rovinee, ardd Boquete in Chivigui Deav-
e,

Mendoza is a typical commumity in a warm and
humid part of Centrzl Panama. Here mosl houses
are constructed with cane walls and thacched
roofs. Cormoor rice may he stored within the
livieg area, and dogs and chickens may be allowed
inclsers at night. According ta the econamic con-
dition of the family, a separate bur may be built
near the family quarters Lo serve as & roosting
place for domestic fowl znd as a storage place
for fnod,

Boquele has a cooler climate becauvse of its
altitude (4,000 {20 the abundant vegelziion of
the area iz sometimes vsed a5 cover for coifee
plantations. The houses are generally wooden
with tin rools, Domestic animals. except dogs,
are kept in outsids pens.

Triatomid bugs were collected by the local

3= T, dimidigta; A = T dirpar; [0 = P. pemsctilains;
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Map of the Republic of Panama showing the distribution of triatoming apecies according to
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resiients of several villages in endemic arens of
Chages' disease. The bugs were found in hiding
places in the walls of houvses, crawling near
furnituze, or flying inte lighted rooms at night,
Bugs were collected by hand, placed in contzainers,
labeled sccording to locality and times of capture,
and tranzported alive te the Gorgas Moreorial
Labaratory in Panama City. Each msecl was then
examined for the presence of fMagellates in hemo-
lymph, salivary glands amd the digestive tract.
Hemalvmph was oblained from cuts in the leis
before disseclion of salivary glands,  Salivary
glands were exposed by geptle decapitation of
nymphs, or by dizsection of lhe therax i adults.
In all cases the salivary glands and hemaolympk
were examingd prior Lo dissection of the digestive
tract.

The gutl was dissected out and ils contents werg
suspenced o phwvsiological szling solution, Wet
preparation: were made from mid- znd hind-zuz,
and examined under the microscope at 100 to
400 > magnifications. Permanent srmears of fecal
samples  and  hemolvmph  were  prepared  znd
stained with Giemsza following fixzstion in meth-
anol. In some cases, fresh material was moculated
intra-peritoneslly inte juvenile Carworth Farm
white (CTFW mice te conficen Tryfanvsoma cruzi
infections,
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Frintominae recorded in the Republic of Panaina,”

and Lielr sgalueed infecilon with levpancsomest

Lecality Triatemid spiciess
revi DistricL 43 T T _]‘['. PR FH LA CF
Panama Panama -+ - = -— - A
Arrzijan + +
Charrera - - — — = e
Capira + -~ NE =
Charoe =
Canal Zone Area - e o - ok
Colon Colun |
Chagres —_
Dhenusy -}
Darien Pimogan: NE - — - NE
Lios Bantes FPedaso NE
Veraguas Veraguag NE
Chirigui Beguele -+
Bugaha NE NE
Bocas del Tere Roras del Toro -} - — NE
*As recorded inoreferences 8.9, 10, L4, 15, 16, 17, L&, 19, 20, and the presenl pagern.
¥ i ones, —, m,,:'lllu [c-r l.r}"\.nm ; NE, mm examinerd
i s; TTY, Trivtoma dinediis B L dfspgr: PG, Pamsdrongylns genicalurns: PR P, refelaberodatar;

11 EC, Erafyrur cuspidetur; U1,

Transmizsien of T, rangedy through the bite of
wild-ciught B, gallescens was demonstrated by
allowing bugs with positive hemolymph Lo bite
laboratory CFPW mice st least once before being
submilted for diszection, Parazitemia was detected
in exposed mice by direct examination of blood,
or throvgh hemeculture procedures.®

RESTUILTS

Betweens June 1964 and July 1970, 412 tri-
atomid Dugs were collected from 31 lecalicies in
the Republic of Panama. Insects were oblained
from localities in the Canal Zobe, Panama Prov-
ince, Colon 'eavinee, Chirigqui Province, and
Boeas del Toura Province (TFig, 11, Table | sum-
the known localities for Panamanian
triatomines as recorded from 14 districls and the
Canal Lone.

H'I:II'E?:{‘::

Fregueney of Trvfanosome
fufections v Trigtonines

A tolal of 343 trialomines was examined fav
n-x,']nnnqnm* These were mainly Riodnins pal-
lespeny (& 1, some Trintoma dimidint (11,195
and & few (1390 Penstrongelns gemiculatus and
Porufotabercafiutis. The highest rate of infection
wilh trypenosomes was found in K. pellescens,
Naturzl infections with Trvpanosome cruzi and/or

BT.0%

f.r:‘r:.rr:frr.{rr filara,
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T panpeli were found in 65.5% of the 74
nens examined (Table 20, OF 94 Trictoma dind-
digtn examined, 17.7% were pusitive for T, crazi.
Foogemicnlatns and Poorafoduberenintus were also
found to karhar T ceesi; however, too lew were
collected to provide significant rates of infection,

[n Boquete, only Prictona dimidistg was col-
lected near houses. I[n o sample of 53 hugs
collected (534 nymphs, 31 adults), [3.5% were
positive for Trepanssoma cruzi. Except for one
nymph, the positive bugs were adulls, The hemao
Ivmph of 63 T. dimddate was examined and found
free of flagellales,

|-

Frequieney of Trypamosoma cruzd and
T, rangell in Rhodnius pallescens

In Cenlral Panama the most prevalent trigto-
mid bug wes B, pallescens. A total of 507 hues
of this species was collected in or around houses
in communities localed mainly in the disteict of
La Chorrera. In this area, both 7T, crazi and 7
rategeli were found in naturally infected B, pal-
legoeis,

OF the number of bogs collected only 740 were
aitable parasitological
arrival at the laboratory. 1In this sample. adull
specimens  were more  frequent  Lhan nvmphs.
Adult females represented 31.3%, adull

[y examination upon

males
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TABLE 2

Freguency of frypanoiome fafecfions fn feindontine thecios collectod in
2 r

Republic of Pavema, 1954-3070

ar grownd fionas dwellings e the

Tatal cxamined Aclult males Adult fenales Mrmphs
Species (v ] Y] [§:5]
Rbodriug pallescens 740 267 38 03
(O8.R) (704 173.1) (2562}
Triatoma dimidials 02 14 26 34
(17.0) {3000 43,10 (1.9}
Fanstrongylns geniculalng ¥ 0 1 0
{1£.3) (16,7 (0.0}
P.orufovichereplatus 4 2 i Q
(3000 50001 L300
3.1 %, and nymphs 12,6% of the fotal samples  was feund to e above 70.0% {72.7-85.0%.

of bugs examined, ‘Trypanosomes were generally
found more frequently in females {(73.2%) than
in males {70.4% ) or in mymphs (46,29,

Anaverage of 1637 K. pallesceny was examined
anrully from 1964 theaugh 1570, Collectinn was
carried out mainly in willages found in La Chor-
rera Districl and surrounding areas in Central
Pavama, During 1967, hugs were collected mainly
in Indian villages and sylvatic areas in Darien
Province: collections there were poor, and Tewer
bugs were exammed during the vear.

Table 3 provides detailed information about the
namber of bugs examined angd Tound to be infectrd
during the period 1964 Lo 1970, Trypanosomes
were detected in 309 (6%.8%) of the bugs exam-
imed from Central Panama during that period.
The annual infection rate ranged from 30.2% (o
B3.0%. A noticeable decresse in the infection
rate was observed during the vear 1965 when the
lowest prevalence of trypanosomes was found in
the 231 K. peflescens examingd, The infection
male in this triatomid lor all ther anoual periods

Also, the LI63 sample differed from ather annuoal
amples in the proportion of nymph stages exam-
il $1.2% of the bugs examined were 3rd- to
Sth-stagre nymphs in coblrast to 3.57% to 12.9%
in other years. The infection rafe in adult bugs
examined in 1565 was also the lowest annual rate
fac the F-vear peried included in chis report.
The trypanozomes were identified as Trypane-
soma cruzi or T rangeli according to morpholog-
fcal and biclogical characteristics. Each vear T,
erizi was foumd 1.3 o 5.1 Limes more frequently

than was T rgngeli, with an average ratie of
2.63:1.

Freguency of fnfecied Rhodnius pallescens
i Commanitivs of Central Puwamn

For a comparative study of the infection rates
in K. pollescens, five collection sreas were chinsen,
The Zanta Rita-Lidice area is 43 km west of
anama City. The other areas {Table 4% are
within a 32 km radivs from Panama Citv. Four

TaBLE 3
Awzinal frequency of trypanvsome dnfection: in wild Rhoduivs pallescens collected in or around hisnan daoell-

gy b the Regobiic of Panama, 1964-T070

V.oernzi I rappeli Mixel inferzionsz
Na. bugs -
Vear examined N, positive  Descene positive N, % XNo. % Mo, =

1964 83 46 ERVS A4 354 35 aid 13 181
1065 102 N 760 03 62.5 <3 295 15 16.3
1966 106 7o 4.3 73 4.9 15 170 12 111
1067 22 14 2.7 16 Y37 3 150 2 9.1
1965 231 116 302 a7 45,3 34 14.7 5 10.8
1969 101 4 T3.3 i 713 14 13.% 12 11.0
1970 93 9 55,0 76 fl.7 34 3BT A3 355
Taotals F40 509 628 455 61.3 171 231 116 13.6




(2
[

S0LI5A

AND JOHNSDN

Taurx 4

Frequeacy of {rvpanarome fifecifons in Rhodnius pallescens seltected De or aragnd Funran dwellingy in selected

dreas nf Central Ponansie, 19685=1970

N, Pereent

examinel prsi live psilive

Bugs Tound infected (pereent)

Intestine Flemalyepeh 2al, glands

Sta. Rita-Lidice 51 30 1.9
Chorrera-Biogue 40 24 39
Mendnza-Hepresa itd 334 63,0
Altos del Jobe 4o =3 #5241
Chilibre-Panams AR a3 6.7

g 1146

T'otals 138

areas studicd are localed west af Lhe Canal Aane,
anid the Chilibre-Tanama area Hes on Lhe easlern
norder of the Canal Zone. Tryvpsnosome infec-
tions were detected more frequently in K. fal.
feseens tound in domicilizey babitats in Altos del
Ieho {8215 ) and Sanla Rita-Lidice arcas (31.9%)]
than in bugs collected in olher areas  However,
the infection rates for all communities showed
that more than two-thirds of the K. pafescens
were nlected with tevpanosomes. Trvpasoioma
crieziooceurred as single or mixed infections in
a1.5% of the bugs; T rangeli in 2315, T, rungeli
iniectionz in the hemolvmph av salivary glands
af R paflescens were present in specitnens from
all arcas excepl Lhe Chilibre-Panama area,

[rn 393 bugs examined 6,19 showed infected
hemalvmph, and 4.0% were found with parasites
in the salivary glands. The highest frequency of
bugs with parasites was found in the Chorrern-
Bigue arca where 10.3% had infecled hemolvmph
snd 5% harbored trepanosomes o the salivary
glands. In the Mendeza-Represa zres the infec-
tion rates ohzerved were 7,19 Tor hemolvnph and
6.0% for lhe salivary glands.  Infecled slands
showed melzeyelic trypomasligotes in the lumen
as well as elongale epimastigotes. Mice inoculated
with metzcyclic forms from the selivery glands

of nalurally infected bugs produced circulating
trypomastignies with the fewvsi-like morphalogy
amtd dimensions of 1. rpergeli

Fecal macerial with crizi-like metacyclic forms
produced patenl infections when inoculated intra-
pericaneally into CEW mice.

DISCTSSEON

Huaman trvpanosomizziz occurs throoghoue the
Kepublic of Panama. Serologival evidence sug-

I.orewei ¥.orewgeli Mixed infocs, T, rowgedi Tl orae
s0.3 180 6.4 R 18
G741 R i74 0.5 8.8
30.1 220 15.1 5 | 0.9
783 35T ile 3.1 4.6
G 18.7 1466 0.0 n.o
G1.5 234 15.6 6.1 4.0

gesls that Chagas” disease caused by Try pamosone
eruzs infections oveurs in almost all the provinees
ol the country, but recent parasitological studies
have zhown that it iz maore prevalent in residents
of rural areas in Ceotral Panama® 7.
a4 nonpathog

rangeli,
nic Lryvpenosome, also ocours fre-
cquently in people Bving in rucal gress of Central
Panama.

Cur data confitm and extend the (indings of
Pipkin thal, Readuins pallescens is the driatomid
bug most Treguently found in or around houses
in Central Penama™ K. pollescens represzented
mare than 9% of all the hoge collected. This
becomes signilicant since 1his species was fournd
irfected trypangsames  in of  the
specimens examinee in this area. The anoual
mfection rate for the period 1904 to 1970 varied
fram 30.2% to 350%. These figures indicale a
higher rate of infeclion in R, pelfescens than
reported for the period 1961 through 1963, when
an infection rate of 36.6% waz recorded in bugs
collected in Mendoza, Santa Rita, Bigue, Lidice
andd Santa Resa communities.'

The combined informalion an these villages
huaz shown that the prevalence of infected hugs
has been maintained at high levels (36% o 86G%)
during a period of almost 10 vears, Even though
Porangeli s more prevalent in man than T, erps
m these areas of Central Panama,® the examina-
tion of wild bugs showed that T. cruzi iz Tound
about three thnes more frequently than T rowgeli

wilh 55 5%

in the gut of K. peflescens, Only 4% to 0% of
hugs examined showed metacvelic forms of T,
rangeli in the salivary glands, The fact that T
rangeli is often Tound in fhe blood of man in this

arez i3 indicative of a [requent man-veclor con-

—

tact,



T. CRUED AND T. RANGEL]

These insects are frequent invaders of houses
and at times are Tound hreedicg in the house or
in nearby anfmal pens. Although natural T, crus
infections occur in more than 30% of the lugs,
T. cruzi is demonstrated loss fre eiquently in the
blood of man than i= . rangeli. may be
parlly due to the different mechanisms of trans-
mission, contaminalive for T crezi and inocula-
tive Tar ¥ rowgeli, a3z well as to the different
parasite densities in the Bood of miected persons.
1135 apparent from the Panamanian material that
Tooermsd trypomastigotes are sreally reduced in
numbets in the blood of man afier the acute staee,
On the other hand. T rangeli patusites are ceadily
detectable by culture methods in persons krown
Lo birve been infected for periods of over 1 vear.

Cther trintomine species (Triatoma dimidiata
and Pawsiro gepdcnlad sl appear ta be of
minor dmpurkence in the lmansmizssion of Chagas’
dizeaze in Central Panama,

In Chiriqui Provieee, T, dimddicte scems to be
the maost impartant {riztomid hug in domiciliary
and peri-domicilizry habitats. It plavs a signifi-
cant role in the epidemiology of Chagas’ discase
since K. patfescens has not ver heen recorded fram
this area. In the Boquete area T dimid
olften found 2ssociated with
animals e or arcund houses,
quit, 13.3% of 83 T
foured infected witl
Fand-gue.

The finding of T crngd in wild £ rufolnber
cibatis represents & new record Tor Dansma snd
increases the number of known veclors of Chagas'
disense in this arca,

This

2 vl

e was
man and domestic
In Boquete (Chirj-
afa examined were

dimediata
in the

Trypanosoms erusi
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