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The blood meals of 2,368 phlebotomine samdflics from arcas endemic for cu-

taneous leishmaniasiz in the central Amazon of Brasil were lested by Lhe microcapillary
precipitin method to determine their vertehrate hosts, The two-toeed sloth, Chadioefes didioc-
Lvdies, was the predominant host of two inenminated vectors of Leisfaanea brazifienss guy
garensis in the reglon, Lateomvia warbratiliy and Lo wncduzer (64.0% and 63, 6%., respectively).
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The Lu. “shassani

group, & complex of several species Inowhich females are indistinguaish-

able, alzo fed predomimantly on sloths (73,09 Species comprising the L “shoneen” croup

biave not been implicated as vectors of leishmaniasis; however, their feeding patterns in the
stucly area dlustrate theic potential Involverment in the transmission of the parasites o two-

Loeet sloths,

which arme the principal rescrvoir basts of £ brazeliessis in Panama, Rodents,

and particularly porcupines, were the zecond most frequently fed-on mammal by L. wm-
frediday (11,850 and the Lu, “shannoni™ group (8. 5950,

Lutzomyio awdisel [Rozeboom, 1942) was first
reported to be & poszible vector of cutaneous leizh-
maniasis by Floch and Abonnenc in French Guy-
ana,' bazed on epidemiclogical data. Wijers and
Linger, waorking in Surinam, provided more sub-
stantive evidence ol this sandflv’s invalvement in
the transmission of leishmaniasis in their report,®
iy that 12 of 1,200 Zx. aeduzel collected in oan
endemic area were nfected with promastizote fa-
oellates. The dagellates teom taa of the Mies were
ingculated into the skin oo the back ol & amsler;
however, parasites were nol demonstratod on bis-
tological cxamination after 1 month, It s prohbable
that some of the sandflies reported by these -
vestigators'® weve Li, pessbeafilis rather than L.
anduzed, since Ward and Eillick-Kendrick cizeov-
ered that Lu. anduzei in Pard Stave, Brazil, was
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actuadly o complexs compriscd of several closely
related taxa,™ one of which was later described by
Ward and Fratha as a new spocies, L. wachea-
feliv * Promastigotes found by Lainzon et al.® in
4 of 55 L. wwbratilis (reporled as La. anduzei)
from oerthern Brasl produced nodular lesions at
the site of moculation in hamselers, and amasti-
aoles were demonstrable on stained smears from
the nodules. Arias and reitas isolated leishmanial
promastigotes (infective to hamsters) from three
L anduzet ancd 12 Ly oty in the Manaos
area of central Brazil %7

The subject of the present paper concerns the
resulls of precipilin tests en the bleod meals of
2,374 sundfics, collected from tree trunks during
the: Latter study, to delineate their vertebrate hosts,
The abject was to determine the potential resec-
vioirs af lelshmaniasis by the clucidation of the
feeding profiles of incriminated vectors,

MATERIALS AND METHOLS
Stwddy sites

The stwdy sites comprised four lerca lrma forest
lpcalitics along the Torquato Tapajos Highwas
(AM-010), an area known to be endemic for
Leishmania broziliensis guvanensiz, Lhe etivlogi-
cal agent for “pian-boi=” These areas were: 1)
Cidade Nova, 23 Colonia Sanlo Antonie, 3) Docke
Forest Reserve, and 21 CEPLAC Field Station.
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Cidade Nova and Colenia Santo Antenio are two
residential areas about 3 km from the city of Man-
aus, I km befare the entrance to the alrpor:. -
dade Mowva 1z a recently deforested area where the
government s constencling 15,000 low-cost howses.
There have becn several clinical cases of cuta-
neins leishmaniasis from thiz grea dacing the time
ol thiz study, The entrance to Calonia Santo An-
tonio 1z obly zeveral hundred meters down the
highway, and iz an area which has been colonized
for many yvears. Ducke Forest Reserve 5 a bic-
ogieal peserve 26 ki northeast of the cidy of Man-
aus on the AM-01G highway; this area has been
the zite of many sandfly studies and has been char-
acterized by Penny and Arias® CEPLAC Field
Sration is 30 ki northeast of Manavs, 4 km (rom
the Ducke Forest Reserve, Leisfomanio b pae-
arensis has been solated from naturally indocied
L, wmbrolilic and Lol onduser collected in the
CEDPLAC Faield Station and the Dacke Forest Re-
EETVE,

Sanidfiv collecfions

All collections were from sancdflv resting siles
on large trees. Onoly Dlood-engorvged females were
collected, and these were placed mdividually in
cotton-stoppered zlass tahes,

Sandflies were dizsected ina deon of plovsioloe-
ical saline amed the Dlood meals were transferred
to numbered section: of Noo 1 Whatmann filler
paper. All samples woere relricerated and subse-
quently wrapped in aluminum fodl and mailed to
Giorgas bMemaorial Laberatory in Panama where
they were analyzed.

FProvessing of Waood wrealy

[Mlter papers containing sandily bloed-meal
amears were placed i 12 = 73-mm test tuhes con-
taining 0.2 ml of 083% boffered saline; the ma-
terial was then refrigerated overnight at 5°C. The
next dayv each Blood mead was gently expressed
fram the filler paper with a wooden applicator
stick, The filter paper was removed from vach
tube and the eluate tested with a Hemastix 1o de-
terrnime if the matesial contuined sufficient hlood
to process by the oiccocapillary precipitin test,
The antigens in the cluate were then screened by
class, order, ancd Tamily-specific antisera, Prepa
ration of the antiscra bas been reported previ-
uu:—xl}'.‘"
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TarLE 1
Vertebrate hosis, ax delermined by the microcapitlory
precipitin test, af Latzomyia umbratiliz feom Mo,
Hrgzi!

i
Hibint woar
Heds meals Lutal
Mammalig junidentified) 5n A
Feriasndactvia (unidentified} 1% 1,3
Faentaia
Bradypordidas zloths nid 54,0
Uniedentifuesd 3l S 2
My rmecophagidae ameaters) 1 i
Hodentia
Erethizontidas (porcupines) 113 11.6
Unidentihe:d KE 7.2
Heteromyidae (spiny pockel mice) 1 01
Muridae (rool ratz) 1 Ul
Priveales
Linidentified b 0.8
Cebudar tmonkevs) 0 0.6
Lagomorplia
Leporidae frabhbitz 53 1.5
Mizvsrfralia
[Helelpiadae jopossums) 11 1.1
Cirnivors
Procvanidae (coatls, raccoons, ool 4 0.4
[nidenrified 2 0.3
Artrodarceyin
Suidae dpigst 1 1.1
10

Tital uv

HEESULTE

Atotal of 2,369 blood meals from the following
sandfly species was tested by the precipilin meth-
ad: Ln. wsmbvafilis, Ly “shassoni™ group, Lo,
anduzer, Lao fuberendote amd La. fwecafa. The
verlebrate hosts of 1,955 (76, 19 of theze candfies
were Wentificd, in the majority of cases 1o the
family level of specificity.,

Fateomyia wmbratiliz, the principal vector
species i the study areas, was the most prevalenl
sandily collected from the tree teunks, Felenlates
wure Lhe predeminant hosts of D wmbeatilisg
sloths comprised 4.0% of all fecdings (Table 1),
M the 624 femalez which had fed on sloths, 207
tested with Chaloepis genus-specific antizora were
positive indicating that the majority, it noo all, of
aloth feedings were derived from O, a@ldar bylus,
the two-toed slath, A zingle double feeding on
Bracy pochicdae and Cuebidae alse was deteeted,
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TarLE 2

Veviebrate Rasts, ai detevmined by the micracapillary
freciprion fest, of Lulzornvia “shannon”™ growp from
Manawus, Brazil

Mo
Ealuizad % of
Ilnzes rarzls totad
Awey funidentified) 1 (8]
Mammalin (unidentitizd} T4 7.E
Pevicsoiosivia tunidentified! 3 0.2
Edentala
Bradvpodidas isloths) i 7.0
Linidenrifecd 14 2.0
Myrmecophasidae (anteaters) L7 I.&
Rodenlia
Erethironticdar (porcupines! il 4.5
Linidenrifiac 3 0k
Drasyproctidae Ggoutis) H 0.2
Carndupre
Procyenidae fcoalis, raccouns, ele) Z1 B
LUnidentitied 4 0.4
Felidae (oas 1 ool
Frisalii
Cebidas (monkeys) L 1.3
Unidentifad 2 0
Callithricidae (marmosaeis) 1 1
Lagoniorplg
Lenaoridas (rabbics) b (RN
M avjugialia
Dhrdelphidae (apossuamsa) 3 0.3
Tutal 1606

Blood-engorged females of the L “shannent™
araup may have inclwced L. sfansond, L. den-
draphila, and Lu. gbeunensi i the collection
since females arve incdistinguishable. This group
rﬂflﬂ‘.!—'ﬂ,‘.]"l!fl. ‘.]IL! :il;'i_:I'JIIILI :Tll;'l:jt COMMMOon faxa en-
countered in the study, Although species of this
group are not considered to he of mportance as
Lelshmania vectors with respect to clinical cases
it the Manaus region,” their [eeding habits are
viery similar to that of Lu. wembeatilis in that sloths
aceounted e 73.0% und porcupines ¥.3% of the
931 hosts wlentificd (Table 30 Similarly, all 291
of the 694 Bradvpodidas tested with Chaloepu-
specific antisera were positive. In addition 1o the
single feecdings, ane spechinen bhad fod on members
of thiree Tamnilies, Bradypodidas, Dhidelphidae and
Diasvpoedidae,

Twentv-twe Lu. anduzer, another proven
Leishmania vector species in the rexion,” hac fed
on the following hosts: Bradvpodicdae 14 (63 6%
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Forethizontidae three (13 6%, Myrmecophagidae
Lwetr 09 1550, and gne each (4, 09%) on Cebidae, an
uniclentified edentate and an unidentified marm-
mal. The blood mealz of five Lu. tubercndnia wore
identified as from two unidentified mammals, ancd
cne each from Bradvpedidae, Didelphidae, and
Lepatidae, Twa La fuwvcats blood meals tested
woert: from pmidentified rodents.

[t should e noted that the small amount of
blood andfor blood meal: older than aboul i4
hours in specimens tested precluded the identifi-
cation of some hosts below the class or order level
of specificity. Anlisera titers decrease towards the
generic level duoe to necessary absorption with seca
[rewen cross-reacting hosts,

DIZCITESION

Precipitin tests, petformed Ta e PoOFL T
Beoreham, on Luw. wabeatiliy collected in north
Brazil trom widely separate trees and reported by
Lam=on and Shaw "™ showed that 33 females from
ate batch had Ted an the fallowing animals: pri-
rmafes 2051 3% ), redentz 11 (28%), and anleaters
8 (189, Analvsis of 30 additiooal Dlood meals of
Lo pomboatilis from Lhree adjacent trees showed
that 353 had fed on primates and ane on 2 porca
pine. Lainson and Shaw cmphasized the fact that
samples of sandily vectors from highly localized
hiabhitats can be misleading in attempts o clucidate
the vertebrate source of their leizhmaniasis, i the
sandfly species concerned is an opportunistic feed-
er,™ These authors agreed, however, that the re
sults of blood-meal tests an a given sandfly species
collected from numerous widely dispersed areas,
over a long period most eventoally afford some
indication of the most likely reservoins) of Leish-
mantia, especially i they arve relaweed Lo the detec-
tion of the parasite in disseeted sardflies from the
same arga al the same time. Inasmuch as our
sty invalved numerous collecting sites over an
arean exlending for 30 km during the period from
Tune 1978 toe Ohetober 1080, and zince during the
study L& givasensis was solated from L, gom-
bratifiz and L. anduzei, the prepondecant num-
bet of fecclings by L. wmbrafidis on ©. didas tvius
incriminates this edentate as a natural reservoir
host of £, 6 greygrensis in the terra Grma lTprest
of the Manaus area. Our fncings, and the recent
report by Lainson et al'! of isolating L. & peova-
nensis from O didactylss captured in Jarl, Pard
State, Brazil, implicate two-toed sloths as one of
the principal reservoics of the disease in the north-
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crn Amason region, Aoother specics of Dwo-loed
slath, Chelaeps hoffmannd, previously had been
meriminated as the principal reservaoir of £, beg-
ztfiensis in the Republic of Panama ™™ Two-
toed sloths should e considered as potential res-
ervoirs of parasites comprising the £, froziliensis
complex throughoul the distribution of these
edentates from Micaragua to central Brasl

The limited but pertinent data presented an the
feeding habits of the second L. braziliensis vectar,
L. onduzel, further emphazizes the zsignificant
rale of O didaciwiuz in the epidemiolagy af the
disense in the Braxilinn endemic Toct stuclied.

Although none of the 128 promastigote fagel-
lates isolated from the L, “showsons™ groap by
Avrias and Freitas infected hamsoers,” the high fre-
quency ol sloth feedings by these Laxa ilustrates
their potential invelvement i the transmission
cvele of lelshmaniasis. I such invelvement is es-
tablizhed in this group in the future by solatiog
Leishmania parasites, the most important rale of
this complex undoubtedly would e the transmis-
sion between sloths, with a very minor role in
transmission 1o man because of their rather min-
imal anthropephagic haldls 7
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