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HOST FEEDING PROTILES OF RHODNIUS PALLESCENS
(HEMIPFTERA: REDUVIIDAE) TN RURAL
VILLAGES OF CENTRAL PANAMA®
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Adstiel,  Riredning golfescens, reporled Le be the princpal vector of Chagas’ disease
central Panama, has been shown to feed on apossums, anteaters, sloths, rodents, birds and,
parelv, Lzards i svlvatic babitacs mthis countrys hewever. the extent of s anthrapaphagic
affinitics in rural areas has never been determined. The host selections of 1,340 &, pallescens
from domestic and peridomestac habitats of three Panamanian villages were determined by
microcapillacy precipilin tests, Shehtly more than hall of the iriatomines collected in houses
amdd neachy palm trecs and bird oests had fed on humans, Opossums, which are important
reservoits of Tevpaiaiome oresd it Panama, were the second mast frequently selected host
The importance for the transmizsion of Chagas' diseaze o humans of the close celationship
hetween the principal vector and veservolr in svlvatic and peridomestic environments and the
anthropopbary of the former 1= dizcuszed, Pigeans and chickens were the dominant bloodmeal
sprares of friatomines collected inther respective shelters, The roof vat, Baoties rattes, was
the third most common mammalian bost, and may represent an ancillary reservedr in the

ransmizaion of Chagas’ diseasze in rural areas of Panama.

The close association between the triatomine

Hescens,

Rlroasing o the principal vector of Cha-
gaz’ dizease 1n Panama, and the corozo palm tree,
Seheatea zonenais inosvlvatic environments of the
former Canal Lone has heen reportecd.” The hlood
mals ol enrorged specimens fromm the same stucdy,
Aas ceterminoed Ty micraocapillary precipitin Lests,
showed that opossums were the principal hosts,
followed by anteaters, sloths, spiny rats, sguirrels,
cracid birds, and lizardsz? Coroze palms are prev-
alent not only in primary trapical focescs, but also
in secondary forests, savannahs, prasslands andd
agricultural lands throughoul much of Panama,
The present study wos designed to determine the
degree of anthropophagy exhibited by & palles-
cens in populated eural areas of the country, aned
thizrely corraborate the work of others implicating
this triatomine as the principal vector of Trppa-
nosoma cviegd among humans ™ Additionally, we
were interested in potential reservoirs responsible
for the maintenandce of the disease 1o domestic en-

virpnments, To invesbgale these epidemioloeieal
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parameters domestic and peridomestic habitats in
three rueral villages in central Panama were se-
Lected for study,

MATERIALS AND METHODS
Study iites

The three villapes, El Acoacate, Cauchal and
Filipaina. Panama Provinee, are wichin a racbius of
about 10 km of each ather, and tvpify the home-
steadd tvpe af settlements of 100400 inbabitants
in Lhe country’s inlerior, The commuanities are qp-
anel 23
kmoinland from the Pacific Ceean, Common toe all
villages were houses with cane walls, palm thawch
roofs and dire Boors (Fig, 1. Doemestic animals
included dogs, calz, borses, chickens, pigeons,

rxirmately A0 kmowest of Panama City
k ¥ 3

ane a few pies, Many of the surrounding hiflsides
are tilled and planted with corn, rice, fomatoes
and ather craps. A number of large secondary for-
sl trees have been lelt ancutl to provide shacle for
colfee plants, Citrus trees are also plentilel in the
settlements, Corpeo palms are common, often
within a meter or two of the houses.

Trintomine collecliony

Apecimens were collected routinely by hand
from the following habitatz January through April
197%: thatched roofz and cane wallz of houses,

i
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Frovne 1
which triatomines woere collected for Bloodmeal analv-

SRR

A house in D Agoacate, Pangma feom

thatched roofs aned nests in chicken and pigeen
coaps, and the bases of palm tres fronds. The Held
wiork was conducted by oa three-man team of
professional animal and arthropod collectors who
have been associated with Gorgas Memorial Lak-
aratory (GMLI e 10 years. Additienal collections
were made on several oocasions from an aban-
doned house, atree hole and the ek of a retting
trie. All eollections were meade within 100 m of
an cocupivd bouse, The triatomines were placed
meividoallv in small serew-capped vials and Ta-
Beled with the village narme, date and habitat o
the lime of collection. Fach week the collections
were sent e (ML where the friatomines were
identificd and stoced ac - 1370 unhl heing pro-
cezsed for hloodmeal detecminations.

Processing of dloodmenls

The ghdarmens of the (ratemIne: wWoere seprril-
ed fram the thotax with tweezers, placed in 12 ¥
75 mum test tubes containing 1=F m! of buffered
U839 saline and refrigerated overnizht, The fol
lowing morning the bloodmeals were expressed
from the abdomens with apphicator sticks and
centrifumed al 300 = g for 30 mun, The antigons
i the supernatant were then screened by class,
ardler ane family with specific antizera via a mi-
crocapillary precipitin method developed by "Tem.
peliz and Lofv,® Turbidity, present in the super-
patant of abeut 10% of the cases, was removed
bov passing the fluid throvgh o 0.22-pm disposable
milligore filter.

3y
A

Prefaration al wnliserg

ANl antisera were produced in rabbits except
anti-Leporidae which was prepared in roosters.
Four class-specific antisera, against mammals,
Lieds, reptiles and amphibians respectiviely, sach
woerg propared by injecting 2.0 ml of ineculum
imcluding 00253 mil serum from cach of Toar species
of different orders in the same class and 1.0 ml of
Freund's complete adjuvant) into the: axillary andd
inzuinal lymph nodes of & rahbit (053 ml per
nod ey, The rabbit received a booster after 3 weeks
and again an the 4L week with the same sera and
Freund's incomplete adjuvant. On the Sthoweek
the rabhit was bled and the antisera woere titered
and testeel against sera diluted 1:1,000 from one
species of cach order wilkin the homalogous class
and two species from heterologoos classes,

Cirder- and familv-specific antisera were pre-
pared in oo similar wayv, bBut owith o briceler fm-
munization period uzing animals within the order
ar family groapdesirned, Two ijection: were given
1 week apart, using Freunc's complete adjuvant
in both inoculstions. Anlisera were harvested 8
clavs later and tested grainst homolooons and bet-
erglomoes sera diluted 121,000 from 43 species of
marnmal=, 33 species of birds, or five species of
repliles, depending on the class associaton, Am-
phikian anfisern were propared ooly al the class
level of specificity, Titers of Lhie anlisera ranged
Fratm 1010000 to [0R0,000

Antisera which cross-reacted with sera diluted
101000 frome heterolorous orcders or families were
muxed with undiluoted =era from the cross-reacting
species 0 oA proporion of
10 velumes of antiserum, refrigerated overnighs,
and ventrifuged the following day o remove the
precipitated reactants. Antisera liters wlich de-
creased to less than 110000 a5 a resall of thiz
absorpiion process were discarded, Four o six
unkoewn ser diluted 101,000 from specizs within
the four classes were ineluded as contrals in daily
precipitin tests, The antisera in each instance aof
double feeding detections woere checked Tor spec-
ificity against the reacting serum at dilutions of
1: 1,000,

I walume of serum to

BESULTS

A wotal of 1,978 &, paflesceny (439 acdults ancd
1,530 nvmphs) were collected and processeed. O
these, 13400067 7% contained sufficient blood for
hipst identification, Table 1 outlines the feeding
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Tanezs |

ozt af Rhodnius palleseens identified by microcapifiory precipilin tecds from domestic and Pevidomeiiic Sabitat

af tevee. Paxamanian vl villapes

Hanls S of Blmsimanls

ool avder 5oaf chuss % of Lal
Marmmalian 1,111 — 100 851
Primates nTd 100 a7 51.7
Hominidae (humans 673 PR ol 6 Bl
Crbedas tmonkevs) 1 0.t 0.1 3.1
Marsapialia
Lidelphidae ( Opossams) 134 166 3.9 3
Rodentia 6 100 1.2 2.8
Murvidae troof ratsi 11 361 1.5 24
Echimyidae (spiny rais) 3 B3 0.4 0.
Dasvproctidae fagoutis: I.# 0l 0.1
Cricetidae (Fice rats 2.8 ol [
Carmivaora 39 100 33 3.0
Canidae fdogs! 8 T1.8 ii 2
Felidae icats) 11 8.2 1.0 i
Lagomorpha ~
Leporidas (rabbics i 10 0,3 0.z
Artiodactviy
Suidag {pigs 2 0 0.z 0.2
Unidertined 3 0.3 0.2
Aves 187 = (R 14.4
Coolumbiformes
Columbidie (pizeons 121 100 £, 7 B!
Galliformes B 10 3140 4.5
Phasianidac (chickens) 52 0.7 ITE 4.0
Cracidae {guans i 10)..2 32 0.5
Strigiformes
Ztrigidae iowls z 100 1.1 0.2
Peitacifnrmes
Paittacidae iparrors: 4 L) 2.1 0.3
Griiformes
Eallidae (rails) 1 100 0.5 .1
Umdentified i — [ 0l
Fepiitia
Hauria (lizards 3 Lo L 2
Arnphiliaa i — L 0.

profiles af 1,303 B, gallescens from all halitars in
whick single bloodmen] sources were identificed.
Mammalian fecdings: accounted for 85 3% birds
for 1.4%:, and reptiles and amphibians for less
than 1% ol the tatal. Membiers of 17 mammalian
and avian families of 11 arders, as woll us reptiles
and amphibians, were host for 8. paflescens in
the demestic and peridemestic environments,
slightly more than half of the trigtomines hal fed
on humans, whoe represented the principal hostg of
bugs collected in houses (Table 21, palm trees
fTalbi: 31, and birds nests. In all of these habitats

apossurns were the second moest frequently fed
Wpon host, Cominon opossunts, LHdelphic variy-
péalis, werg encountered occasionally resting in
the corozo palm trees at the tme of collections.

The blocdmeal sources of 123 tiatomines re-
covered fram bird nests, all of which were abun-
dened, were ddentified as human 98 (79,790,
opossum Té (L1450, roof rat six (4.9%, as well
as ane gach from dog, car, pig, peittacid and col-
umbid birds.

Pigeons and chickens were maintained in shel-
ers adjacent but unattached o the hogses, While
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TanLe 2
Hosts of Rhodnius pallescens ddentified by micrecepillory procipitin (ests feonr Soases of Sivey Fonaseodan vl

viflgzes

[ERTI AL EY |

HasLs mo of aleodmeals ol wrder ot gl
Mammalian 28K 100 G5
Frimates
Haomindae (hymans) 1496 100 GE iEA
Marsupialia
Dricelphidae (opossums: 38 101 20k 17.4
Carnivora i3 100 | B
Canidae (dogs) L3 il L] i
Felulas reats) q A0 il 2.7
Rodentia b 100G 1 ¥:q
Muridae (raof rats) o b7 Il 1.5
Echirmvidae ispiny rals) £ 112 0.7 .6
Dasypractidas (agoutis) | 11 0.3 0.3
Lagomorphe -
TLenaridae (rabbizs) 2 130 0.7 d.b
Unidlentifised 1 — 0.2 L]
Aves +4 —_ (FEN] 14,2
Columbitormes
Columbidas pigeons) 14 L0 4332 5.7
Gallilormes 21l | 47.5 [
Phasianidac ichickens) 16 ThE Afd 4.3
Cracidas [guans) k1 215 114 1.5
Paitracifnrmes
Perttacidae (parsols: 3 100 h.5 o4
Unidentiied i - 23 0.3
Aompphibia 1 - 100 0z

thiese domestic birds were the principal bloadmesl
zpurces of the triatomines collected from their in-
dividdual shelters, humans ancd opossurms, cespic-
tively, were the second and thicd most frequent
hosts, The fecding palierns of 118 K. padlesceny
collected from pizeon sheliers showed the follow-
ing host frequencies: pigeons 83 (72,090, humans
L7 {14.4%0 and opossiems L3 021.0%) [n addition,
iwe specimens bad fed on chickens and one each
on a rool rat and a monkey, The host profiles of
A B, pallescens recovered from chicken coops
showed, chickens [9 (63 3%1, humans five
(10 7%, opossums three {10.0%0, and one each
feeding on a pizect and a rallid bivd. In the aban-
doned house, 26 hugs bad fed on opossums ancd
ome cach on g murid redent and & chicken, OF &
dozen bugs collected from the tree hole, ezht had
led on opossume, three on humans and one on a
et rodent. The dead teee trunk vielded six
triatomines, fve of which had fed apon opossums
and one on a lizard.

In acdelition to single host feedings detected in

this study, 36 (2,790 of the triatomines had fed
ppan memberz of twe families; the bloadmeals of
human, chicken and a ciconiiform bird, were
iclentifier] fram one 8. poflescens. Four animal
clazses, Mammalia, Aves, Reptilia aned Amyphilaa,
wilh rmermbers from LE familics wdentified, werg
involved in the double feedings, Humans were
invoelved 1o more than & third of all douhle feed-
ings which also frequently involved domestic an-
imals, cdoss, cals and chickens, Members of the
follpwing familics were involved in double feed
ings: Hominidas (34,7%0, Felidae (12.5%1, Phas-
iamidae (11,190, Muridae (0. 7%, Canidae (5.0%1,
Bradvpodidae (5.0%), Didelphidae (2 2%, Col-
wmbicdae (4. 2%), Leporidae (2.8%), unidentified
bicds (2,590, and (1450 cach of Echimyidas, Sw-
dae, Paittacidae, Reptilia, and Amphibia,

DTSRI

Anthrapaphagy s an essential requisite for triz-
tomines invelved in the epideminlegy of Chagas’
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TanLe 3

Hogts of Rhoddniug pallescens Sdealified by s ronef
howses in Moee Penawmarian reeal 2illages

Hoats N of Dloed meais
Mammidia K
Frimates
Haminidae (humians: 253
MWarsupialia
Chdelphutar oposaums 27
Redentia 15
Muridas (ranf ratsi 14
Eehimyidag (spiny rats L
Cricetidae {rice ratsl 1
Carnivors 13
Canidae tdogs 14
Frelidae fcats) |
Artiodactyla
Subdae (pigs |
Lagomnrjzha
Leperidas (rabbts |
Urniclentified i
Aves 32
Cralumhiformes
Columbidac (pizeons) 13
Ceallifurmes 15
Phasianidas (chickens) L4
Cracidae Gouans 1
Srrigiformes
Sirimcdar fowls 2
Feptilia
Sanrria lirarda 7
Amphibia 1

dizease in the Americas. The present study has
shown that humans were the principal hosts of &,
paticscens in Lhe domuestic and peridomestic hak-
itats of the three villames investizated, thus S
porting reports by other workers that this triatom-
e species is the principal vector of ¥ cresioin
central Papams.® ' Another salient feature 1e
vealed by gur investizations was the large number
of feedings on epossums, We were aware, [ram
our previous work,® that the opossum was the
principal host of £ palleseens in the sylvatic eco-
topz, In the domestic and peridomestic environ-
ment it appears 1o be the host af selection secend
only to humans. Kecent stiadics have implicated
D smarsupioliy as one of the most important res-
ervoirs of T, crezd in Panama.™ This animal -
pears to be equally well adapled to sylvatic and
rural populated areas in Lhis countey, and is one
af the masl carmmon mammals feund resting in
coreg palm trees,

Y PreciSiiin fesks fromn corpse podes Drees within 100 moof

@ of arder “al el % al total
- 1043 U
1l 7.4 2405
1 AnT 4.7
LC 2.9 L
BE.0 1.3 &

30 0.2 0.2

) Q.1 Gk
LG 2.4 2.3
3.1 2.2 Z.1

G 0.2 )
Lo 03 L3
17 LI 0.2
== 0.2 0.2
L 1410 4.4
140 46,9 2.3
10 46,9 1.3
oid 158 251

0.7 il Q.
100 6.2 0.3
1ac 100 (3
— T 0.2

Rattes valtus, the roof rat, represents the only
memboer of the family Muridae fin the roral areas
studivdd. O results show that this animal was the
third mest frequent mammalian host of 8. pal-
feseens, It may also represent an ancillary reser-
voll in the teansmission of T ceegd to man since
Edgecomb and Johnson veported an infection rate
nf 37% in these rodents capiated in rural areas of
central Panama. ™

The discovery of 8. pallescens with blasdmeals
of hosts ot associated with particular habitats
feeg., Imans amd palm trees, opossoms and
houses, chickens and pleon coops. etc) empha-
siges the highly migratery behavior of Rightless
nymphs, which compeised 77.8% of trialomines
collected, az well as adults,

The babitation of sylvatic and peridemestic en-
vironments by 8. pallescens and £ wuresagiodis,
in gddition to the feeding habits of the former,
fulill requisite epielemiological parameters essen
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tial to the transmission of Chaxas” disease hetween
wildl animals and man.

ACKNOWLEDGMENTS

W wish to thank Dr, Eustorgio Mendes: for the
identification of animals vsed in the preparation
of antisera, aned Salomon Puga, Boberio Bojas,
atwd Dhdimo Peres Tor their technical assistance.

REFERENCES

Lo Whithaw, J. T., Jr., aned Chaniotie, B M., 1973
Palm teees and Chagas' disease in Panema. e,
o Trvop, Med, Hyg., 27 873-831

. Christensen, H A, Whitlaw, J. T., Jr., Chaniocis,
B M., oand Vasquer, A M. e, 1020 Svlvatic
hosts of Aiodeips poffovoeny (Hemiptera: Kedu-

)

-r

[
D
Lad

vitdagl nymphe an the Panama Canal Lone. J.
Med. Hntomal., 17 182,

F'i|':-ki.|:".. A, 1068 1‘.!-;:-mi|_-ili;,1r5.- rislovtied |)|,|_g_< and
the epidemiolosy of Chagas’ discese in Panama.
o Med, Entemad, 50 107 124

Sousa, O, Fooand Johnson, © ML, 1973, Prevalence
of Trypanesoma cruzioin riatnminegs [Hemijpera:
Fecuviidagl collected 1 the Repullic of Paname.
Am. T Trop. Med, Hug., 220 15-23.

Tempelis, C H., and Lol MOF 19830 A modifed
precipisin methad ot identification of masguile
blood-roeals. Awe Jo Twop Med, [fvp., 12: 815-
B3l

Sousa, (L, 1972, Anctaciencs sabre la enferme-
dacl e Chagas en Panama, Freguencia v distei-
bucien de Prepasosome crezi v Prvpercioma van
gelic Rev, Bipl Trop, 200 167150

Edgecomb, [ B and Jehnson, O 3, 1970, Xai-
ural infection of Keftus ratfu: by Treepanosoms
crvsf oo Panama, A, . Trop. Med, Hye, 30
THT=7Thd.




	p1.jpg
	p2.jpg
	p3.jpg
	p4.jpg
	p5.jpg
	p6.jpg

