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Ecological Aspects of Phebotomine (Diptera, Psychodidae) inan
Endemic Area of Tegumentary Leishmaniasis in the Northeastern
Argentina, 1993-1998
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The first epidemic tegumentary leishmaniasis” outbreak in the province of Misiones was recorded in 1998, in the
locality of Puerto Esperanza. Phlebotominae collected in the region, previously or simultaneously to the outbreak
(September 1993-December 1998) showed that the sphetkesnyia intermedia. |.was prevalent (94%, n 6,150)
at all the sites sampled with miniature light trap (10) and Shannon trap.(3)essoaiL. whitmani L. migonei, L.
shannoni, L. fischeri, L. misionensis, Brumptomyia aveltard B. guimaraesivere also captured. Sand fly distribu-
tion in time and space suggests that in the province of Misiones (1) the species already present before 1990 could
give rise to the epidemic by the density/dispersion fluctuation of their local populations; (2) the abundaince of
intermedia s. lwas associated with environments with ecotones of primary-secondary vegetation, close to water
bodies and with moderate human disturbance;tli® specieshowed, towards the end of 1997, peaks of excep-
tional abundance, subsequent to rainfall peaks in 1996. This increase in abundance of potential vector sand fly
populations close to houses witblonizable surroundings could have generated the 1998 epidemic outbreak.
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The first autochthonous cases of tegumentary leisfRomara & Abalos 1949, Bejarano & Duret 1950, Duret
maniasis were recorded in Argentina in 1916 (Bernascob®52, Castro 1959a,b, Del Ponte 1960). According to
1928, Villalonga 1963). Until 1980, 43 cases/year, comirlgarcondes et al. (1998a,b) the taxon that occur in Argen-
from the territory north of parallel 28°, were reported in théna isL. neivaiinstead ofL. intermediaso in this text.
whole country (Bernasconi 1930, Cedillos & Walton 1988)jntermediameans actually. intermedia s. I.

In 1985, an epidemic outbreak due lteishmania This study shows the results of captures of Phle-
(Viannia) braziliensisn the province of Salta, NW of botominae carried out in Misiones between 1993 and 1998,
Argentina, occurred, followed by outbreaks in the rest @it sites with and without records of previous cases. Prob-
the endemic territory (Villafafie et al. 1988, Grimaldi et alable entomological causes of the epidemic outbreak are
1989, Campanini et al. 1993, Salomén 1993, 1998, Soisderred from the results with the objective of contribut-
Estani et al. 1993, 1998, Salomdn et al. 1995, Sosa Estang to the design of possible control strategies. Charac-
1998). The province of Misiones is located in the NE dteristics of the epidemic outbreak will be the subject of a
Argentina, on the frontier with Brazil and Paraguay, th&uture article.

primary vegetation belongs to the subtropical forest

(Cabrera 1971). Mean cases/year in the province of MATERIALSAND METHODS )

Misiones were 7.2 for the period 1954/1974, 0.25in 1975/ Phlebotominae were collected at 10 sites along the
1995, 5.5in 1996/1997 and 205 cases in 1998 (incideni@arana river (Fig. 1), corresponding to greatly modified
rate 25.6/100,000). In 1998, 98% of these cases came frfvironments with open vegetation (A, D, E, J), modified
Puerto Esperanza, Department of |guazu (Ep|d Dir, pe@nvwonments with Secondary vegetation and isolated
commun.). specimens of primary vegetation (C, F, H, I), and less modi-

Sporadic captures of Phlebotominae, carried out #f£d environments or transitional environments with thickly
Misiones before 1960, demonstrated the presence \#getation (B, G). Two CDC miniature light traps were
Lutzomyia alphabetica, L. intermedia, L. longipalpis, Lused in parallel per site, both with ¢(G00 ml/h), one of
migonei, L. misionensis, L. monticola, L. pascalei, Lthem dry and the other with 70% alcohol, placed 1.5 m
pessoai, L. quinquefer, L. shannoandL. whitmani above the ground. Captures were carried out monthly,
uninter-rumptedly during 24 h, from September 1993 to
December 1998. The objective of the design was not a
longitudinally study of Phlebotominae but to sample other
insects, so that the captures were discontinuous and, the
OD Salomon and GR Spinelli are members of “Carrera defffort different among sites. In February 1998, captures in
Lré\:/estlgadorg:_lentlﬂcoh, Coglce.t 54.11.4331 2536, E _Eldorado (26°23'LS - 54°39'LW), Andresito (25°40'LS -
dal’cl)ireré;%?nnor]lgh:tlrjrfaicl)rclomaX. +oa-11- : - E-maik4003'| \\) and Cerro Azul (27°43'LS - 55°29°L\W) were car-

' ried out for two consecutive days per site, using a modi-
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Fig.1: capture sites by CDC miniature light trap in the province of Misiones (A-F) and Corrientes (H-J), Argentina, 1998:1998.
Montecarlo; B: Corpus; C: Candelaria; D: Zaiman; E: Martires; F: ltaembé; G: Santa Tecla; H: ltuzaingo; I: Villa Olivasibatélt

1995, Salomo6n 1997). Andresito had recorded human casesurred in August 1995 (in Ituzaingd, in January and
of leishmaniasis in 1996/1997 and Cerro Azul in 1990/1998arch 1996). Santa Tecla had more uniform captures dur-
Phlebotominae were processed and identified accordiimg the study period, but again with a maximum in August
to Young and Duncan (1994). 1995. Results in Corpus were qualitatively different from
Meteorological data were obtained from the forest stéhe others: from February 1996 to 1998 capturek. of
tions of APSA Libertad, INTA Cerro Azul and EBY intermedia s. l.exceeded 200 specimens/month in five
ltuzaingd. APSA data were the only overplotted as thaccasions, reaching a maximum of 1,508 specimens in
data did not show any significant differences amonijovember 1997. Corpus presented captures in all months
sources. without a rainfall peak, except during the abnormal profile
For their statistical analysis, monthly capture data, bgf 1997 (with rains in August).
station or by species, were transformed into proportions The other collected species wele pessoai, L.
of total captures. whitmani, L. migonei, L. shannoni, L. fischeli.
RESULTS misionensisBrumptomyia avellarand B. guimaraesi.

Phlebotominae (n 6,150) were captured using light
minitraps at the 10 sampled sites, and in 36.6% of the 232 TABLE |
nights/capture (Table I)L. intermediawasrepresented
in 98.7% of the captures, with at least one individual in o - ;
each of them. At Corpus station 91% of the 5,781 speci- mlnlrztrl:,,r:irl:%gté:o%g iﬁgﬁgﬁﬁﬁgf %%isr;t%r;? the
mens of this species were captured (Table Il). The annual September 1993 - December 1998
collections and records of mean temperature and rainfall

Phlebotominae relative abundance by species, captured with

were plotted per site (Fig. 2). Mean temperature was refa2€¢€s Santa Tecla (%) Corpus (%) Others (%)
tively uniform over the year and during the years studiedl, intermedia 123 (32.5) 5,265 (98.1) 393 (97.1)
with a minimum between June and July (May in 1995}.. pessoai 7(1.8) 19 (0.4) 3(0.7)
Rainfall was trimodal in 1992-1994 and 1996, and bimodél fischeri 11 (2.9) 9(0.2) 0
in 1995, 1997 and 1998. In November 1994 and OctoblerMigonei 7(1.8) 0 0
1996, accumulated monthly rainfall higher than 400 mrtr shannoni 6 (1.6) 0 0

. misionensis 1(0.3) 0 0

was recorded.

. . L. whitmani 0 60 (1.1) 3(0.7)
No specimens of Phlebotominaere captured be- g 5yeliari 67 (17.7) 0 6 (1.5)
tween September 1993 and February 1994 at the statigNguimaraesi 157 (41.4) 13 (0.2) 0

sampled. In Montecarlo, Posadas and ltuzaingo (Fig. 2);
maximum captures df. intermediatook place in May- Total 379 (100) 5,366 (100) 405 (100)
July and another capture, significantly more important,: Lutzomyia; BBrumptomyia
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Lutzomia intermediahonth
Fig. 2: Lutzomyia intermediabundance, average temperature (10 x °C) and rainfall (mm) by month and site, Misiones and Corrientes,

Argentina. A: 1993, B: 1994, C: 1995, D: 1996, E: 1997, F: 1998
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TABLE Il

Lutzomyia intermediacaptured by CDC miniature light trap, by locality in Misiones and Corrientes provinces, Argentina,
September 1993 - December 1998

Total Females (%) Specimens/day Positive traps (%) Days sampled
Montecarlo? 181 80.1 5 30.6 36
Posada$ 111 69.4 15 25.3 75
ltuzaingé® 101 79.2 1.9 17 53
Santa Tecla 123 77.2 3.1 52.5 40
Corpus 5,265 84.4 188 89.3 28
Total 5,781 83.6 24.9 36.6 232

a: traps at Montecarlo and Candelaria includethaps at Martires, Itaembé and Zaiman includettaps at ltuzaingo, Villa Olivari
and Ita-lbaté included.

These species were found together witmtermediaon The historical area of dispersion of Phlebotominae in
24 occasions, and only in two captures, those madeMisiones has suffered, in the last decades, an intense pro-
Santa Tecla and Posadas (Martires StreBngllimaraesi cess of deforestation and reforestation, as well as environ-
andL. pessoawere found alone. Captureslofintermedia mental modifications due to dam construction, both phe-
simultaneously with other species were customary in Caremena associated in the literature with vector concentra-
pus and Santa Tecla (Table 1), but only ocurred once fion, microfoci of parasite circulation and epidemic out-
Martires (. pessodi Itaembél(. whitman), Candelaria breaks (Lainson 1989, Gomes et al. 1990, Mott et al. 1990,
and ltuzaing6B. avellar). Walsh et al. 1993, Tolezano 1994). Captures were carried
Using the modified Shannon trap in Eldorado, on theut on environment associated with the gallery forest of
banks of the Parand river, without any records of previotise Parana river or smaller streams and in ecotones be-
cases, and in Cerro Azul, with historical records, ntween the primary forest and deforested areas, where the
Phlebotominae were obtained. On the other hand, éoncentration/abundance of vectors could be increased
Andresito, in a thickly forested peridomicile close to #y periodic inundations (Salomén 1997). In the greatly
recent human case, 35 Phlebotominad,. 2&ermedias. modified environment with open vegetation (Montecarlo,
l. (65.7%) (male: female 1:1)/9whitmani(25.7%) (male: Candelaria, Posadas) few captures were obtained (the most
female 1:2) and 3 femaleslofshannon(8.6%) were cap- productivity being obtained in the residual forest of
tured. Candelaria and Itaembé), with peaks in dry winters. Unsea-
DISCUSSION sonable peaks in Ituzaingé could be due to anthropic ac-

Phlebotominae are cited by 11 species in the Iiteratuygn or to a non-reco_r_ded qual meteorologlcal_ phenom_—
for the provinces of Misiones and Corrientes, capture on. Inthg Iess_mod|f|ed environment or transitional envi-
mainly between 1947 and 1951 (Bejarano & Duret 195()onment with thick vegetation (Corpus, Santa Tecla) the

Castro 19502, Dl Pote 1960, Brd . 1098, Sl = 1Ere more nmerous, anbecause et s vy
these species are reported in this study; another four 9

them (. longipalpis, L. quinquefer, L. monticotadL. be better observed. The better preserved forest and the

cortelezzjj were collected after 1998 (unpublished), angr€ater distance from human settlements could explain the
the other two, cited for single specimens from 1948, we%gher magnitude of the captures in Corpus. The abun-
not found [. pascalej L. alphabetica. Captures ot. ~0ance of B. guimaraesiin Santa Teclaequires a focal
fischeri, B. avellarandB. guimaraesare recent (Spinelli nvestigation into potential host dynamics and spacial dis-
et al. 1999); the rarity of the first and the little attraction fotr”buuon'. : . e

' The literature records isolationslaf(V.) braziliensis

light and null anthropophily dBrumptomyia(Young & from L. whitmani, L. intermedia, L. migoresid L. pessoai

Arias 1992), would be the cause of their absence in preWoung & Arias 1992). Captures in Andresito allow one to

ous records. . ; : . .
: . obtain a profile of anthropophagic species at a site of
The presence dj mterme@a/vas observed through- transmission prior to the outbreak, simultaneously with
out f[he year, shpwmg peak's in later autumn (1994), o_thecr ptures with the light trap. The prevalent specieslwas
of higher magnitude associated to relatlvely scarce rainf termediafollowed byL. whitmani L. intermediawas
(1995, 1996, 1997, March - 1998), and maximum peaks 165 sijered as a possible vectoL ofV.) braziliensislur-
lated to exceptional rainfall in the season or in the previoys

. X g recent outbreaks in modified environmenis;
years (1996 and 1997). Regarding the lower thermic amplia iy anihas been its primary vector, responsible for the
tude and the more temperate winter of Misiones, the

: . . N€ a3 ditional sporadic transmission, and associated with
nual pattern was consistent with that obtained for this SR&ork in the forest (Lainson & Shaw 1979, Gomes et al
cies in the focus of leishmaniasis in the province of Saltzilggo Pereira & Hoch 1990, Rangel et al 1é90 1992 Sto.lf
In this latter, abundance was associated to temperate sgay ’1993 Gomes 1994 Ql;eiroz etal 19'9 4 Toylezano, 1994
sons with moderate rain, to the years after one of exce@éldmén 1’997 Saloméﬁ & Zaidembe.rg 199’7) '
tional precipitation, and to the fact that the risk of transmis- Results of s'and fly captures have been evéluated from

sion of leishmaniasis is higher in autumn (Salomon 1997)1i:storical, meteorological, anthropic and microecological
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variables. In conclusion, the fauna of Phlebotominae &fomes AC, Coutinho SG, Paim GV, Oliveira SMO, Galati EAB,
the province of Misiones has not suffered qualitative Nunes MP, Capinzaiki AN, Yamamoto YI, Rotter P 1990.
changes at a macrogeographical level, which would lead Aspectps ~ecologlt;o_s da Ielshmgnloseltegumgntar americana.
to an epidemic outbreak. However, metapopulations of g'AY?"a‘??‘O da at"’k')‘.’adte ?lnzoottuclaLcmshénan_ua.l(.\ﬁaana).~
already present species can colonize new environments o 041 €NSIs ém ampiente florestal € peridomiciliar, Regiao
or even became extinct which would modify their local -?-?O\Ffalseégopgsgﬁ’E)Sg?ffg_je Séo Paulo, BideikInst Med
density and spacial distributiob. intermedia,possible  Grimaldi G, Tesh RB, McMahon-Pratt D 1989. A review of the
vector ofL. (V.) braziliensiswas the prevalent species in  geographic distribution and epidemiology of leishmaniasis in
the captures in Misiones, and its abundance was associ-the New WorldAm J Trop Med Hyg}1: 687-725.

ated with thickly forested environments of primary seckainson R 1989. Demographic changes and their influence on the
ondary ecotones and the proximity of bodies of water. epidemiology of the American leishmaniases. In MW Ser-
These conditions can be heightened or nullified by \éuce,DF?n:ograp?éal%%Vector-Borne Disease&C Press,
microecological characteristics provoked by anthropic . 20ca ~aton, p. 65°-1U0. . . o
activity. L. intermediain proper environments, ShoWedLalnson R, Shaw JJ 1979. The role of animals in the epidemiol-

ks of i | abund b tt infall ogy of South American leishmaniasis. In WHR Lumsden,
peaks or exceptional abundance, subsequent 1o rainiall pa' pyans (eds)Biology of the KinetoplastidaAcademic

peaks in the previqus s'eason/year, as has already beerpyess, London, Vol. 2, p. 1-116.
observed in the epidemic focus of the northwestern Agtarcondes CB, Lozovei AL, Vilela JH 1998a. Distribuic&o
gentina (Salomon 1997). This phenomenon, observed in geografica de flebotomineos do complexatzomyia
Misiones towards the end of 1997, if it occurred in vector intermedia(Lutz & Neiva, 1912)Rev Soc Bras Med Trop
populations infected witheishmaniaclose to a human 31:51-58. _ _ o
settlement, with ecological conditions which allowed coloMarcondes CB, Lozovei AL, Galati EA 1998b. Variacdes
nization of the surroundings of the house, could have reglonalsemterespec[flc.j:\s ad|C|0|ja|s na morfqloglade insetos
generated the 1998 epidemic outbreak do_ complexd_utzo_myla mtermedlf@_utz & Neiva, 191_2)

) (Diptera, Psychodidae, Phlebotomind®gv Saude Publica
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