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LUTZOMYIA REDUCTA FELICIANGELI ET AL, 1988, A HOST OF
LEISHMANIA AMAZONENSIS, SYMPATRIC WITH TWO OTHER MEMBERS
OF THE FLAVISCUTELLATA COMPLEX IN SOUTHERN AMAZONAS AND

RONDONIA, BRAZIL (DIPTERA:PSYCHODIDAE)

R.A. FREITAS, T. V.BARRETT & R. D. NAIFF

Instituto Nacional de Pesquisas da Amazdnia, Departamento de Ciéncias da Sadde, Caixa Postal 478,
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A member of the Lutzomyia flaviscutellata complex from Rondonia and southerm Amazonas
States, Brazil, is so close to the Venezuelan Lutzomyia olmeca reducta Feliciangeli et al., 1988,
that it is regarded as belonging to the same species. Since this phlebotomine co-exists with L. olme-
ca nociva in Brazil, the subspecific status of the former is untenable and is raised to specific rank,
as Lutzomyia reducta. The Brazilian material is described and illustrated, and compared with
specimens of L. o. nocivaand L. flaviscutellata from the same area. Keys to the known taxa of the
tlaviscutellata complex are presented.

Leishmania amazonensis was isolated from one heavily infected specimen of L. reducta, making
this the third species of the flaviscutellata complex to be implicated as a vector of this parasite in
Brazil. The relative abundance of the three sympatric flaviscutellata complex species varies locally
and appears to be related to soil drainage. L. reducta constituted about 25% of all phlebotomines
captured in Disney traps at poorly drained and well drained sites, but appears not to colonize areas
subject to periodic flooding. L. olmeca nociva was restricted to poorly drained areas not subject
to flooding, whereas L. tlaviscutellata was ubiquitous. L. reducta has never been detected north of
the Amazon river in Brazil, but absence of records from western and northwestern Amazonas State
may reflect lack of collecting in these areas.

Key words: Phlebotominae — taxonomy — biogeography — ecology — Lutzomyia reducta (new status) —
Lutzomyia flaviscutellata — Lutzomyia olmeca nociva — Leishmania amazonensis — Amazdnia

The Lutzomyia flaviscutellata complex is a _

distinctive group of phlebotomines in the
medically important subgenus Nyssomyia
(Lewis, 1975 a, b; Fairchild & Theodor, 1971).
During the course of environmental impact
studies in the area of the Samuel hydroelectric
project in the State of Ronddnia, Brazil, a
previously unknown species of this complex,
co-existing with Lutzomyia flaviscutellata
(Mangabeira, 1942) and Lutzomyia olmeca
nociva Young & Arias, 1982, was identified as a

host of Leishmania (Leishmania) amazonensis
Lainson & Shaw, 1972.

The third species appears to be identical
with Lutzomyia olmeca reducta Feliciangeli et
al., 1988, from the Venezuelan side of the Pico

Supported by the Research Agreements ELETRO-
NORTE/INPA and PETROBRAS/INPA.

Received February 16, 1989.
Accepted June 26, 1989.

da Neblina region on the Brazilian-Venezuelan
border. In this paper we describe the Brazilian
material and compare it with the sympatric
species of the complex. As two new species of
the flaviscutellata complex have been described
since the most recent key to the subgenus
Nyssomyia (Ready & Fraiha, 1981), keys to
the known taxa of the complex are included.
L. reducta 1s elevated to species rank because it
occurs together with L. olmeca nociva over a
wide area, without any morphological evidence
of hybridization. The presence of three closely
related species in the same area raises interesting
questions of biogeography and resource
partitioning, and available ecological data are
therefore also presented.

TAXONOMY
All measurements are in mm and correspond

to the mean (range in parentheses) of 7 speci-
mens for males and 31 female specimens of
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L. reducta. Distobution of erect hair sockets
of abdominal tergites is based on six additional
female specimens. Terminology follows Young
(1979) and Lewis (1975 a, b). Since our ma-
terial is not recognizably different in any major
respect from the original description (Felician-
geli et al., 1988), only characters which sup-
plement that description or show consistent
minor differences are mentioned here. Copies
of the full description of the Brazilian material
are available on request from the authors.

Lutzomyia reducta Feliciangeli, Ramirez Pérez
& Ramirez, 1988, new status, Figs 1, A-L;
2, 1-L; 3C; 4C.

Lutzomyia sp. 3, Freitas et al., 1987.

Lutzomyia olmeca reducta Feliciangeli et al.,
1988, Figs 22-31.

Muale — Interocular distance 0.10 or six facet
diameters. Ascoids present on all flagellomeres
except last 3; tips of those on II ending before
apex of flagellomere. Newstead’s sensilla ap-
parently restricted to median two-thirds of palp
I11. Pleura with 6 upper and 3 lower episternal
setae. Genital filaments ca. 2.5 X length of

pump.

Female — Interocular distance seven facet
diameters. Ascoids as in male except present on
flagellomere XII. Ventral maxillary teeth 23,
lateral teeth 13. Newstead’s sensilla apparently
restricted to median two-thirds of palp Il
Cibarium with 10 (8-12) equidistant horizontal
teeth, lateral teeth as in Fig. 1A, and 50 + verti-
cal teeth, median ones largest. Pleura with 4-6
upper and 2-4 lower episternal setae. Abdominal
tergite 1 with 37 (27-47) erect-hair sockets,
tergite II with 31 (20-53), tergite I with 9
(5-12), remaining tergites with none, except
tergite V rarely with 1. Spermatheca with 11

(11-12) segments, individual ducts 0.027
(0.021-0.032) long.
Material Examined — Brazil, Rondbnia

State, 50 km east of Porto Velho at Samuel
Hydroelectric Dam, right margin dyke km 35,
light trap 10 July 1985,1 %, T. V. Barrett et al.;

Samuel, light traps and Disney traps, 20 Nov. 2
Dec. 1986, 7 4, 31 @, Freitas et al.; Brazil,
Amazonas State, various localities between the

Tapaua and Coari rivers, light and Disney traps
2-12 Feb. 1988,2 4,7 %, T. V. Barrett et al.

* The female of L. inornata is undescrbed.

R. A. Freitas et al.

KEYS TO ADULTS OF THE LUTZOMYIA
FLAVISCUTELLATA COMPLEX

Males

la. Scutellumdark........... L. inornata
1b. Scutellum pale, contrasting with anterior
part of mesonotum

2a. Flagellomere I shorter thanpalp. ... ... 3
2b. Flagellomere 1longerthanpalp . ... ... 4
3a. Genital filaments more than 3 X length of
pump . ... ... ..., L. olmeca nociva

3b. Genital filaments less than 2.5 X length of
2201411 DA L. flaviscutellata

4a. Genital filaments at least 3 X length of
PUMP . . . .o et e e e it e e 3

4b. Genital filaments less than 2.5 X length of
PUMP . - oo v v e L. reducta

5a. Palp segment V longer than palp segment II
and equal to palp segment III. . . . .. .. ..
................. L. olmeca olmeca

5b. Palp segment V subequal to palp segment
II and shorter than palp segment IIT . . . ..
................. L. olmeca bicolor

Females*

la. Terminal knob of spermatheca broad and
short, individual ducts subequal in length

to commeon duct and to spermatheca. . . . .
................. L. olmeca olmeca

1b. Terminal knob of spermatheca distinctly
longerthanwide . . . ... ... ....... 2

2a. Individual duct subequal to common duct
and ca. 1.5 X length of spermatheca . . . ..
................. L. olmeca nociva

2b. Individual duct of spermatheca less than
half length of common duct

3a. Stem of genital fork slender in ventral
view, 6-7 horizontal teeth in cibarium . . . .
.................. L. flaviscutellata

3b. Stem of genital fork broad and bladelike in
ventral view, 8-12 (rarely 7) horizontal
teeth in cibarium. . . . .. ... ... ..... 4

4a. Common duct of spermatheca ca. 2.5 X
length ot individual duct. L. olmeca bicolor

4b. Common duct -of spermatheca more than
3 X length of individual duct . . .L_ reducta

ECOLOGY AND DISTRIBUTION

The Samuel hidroelectric project in Rondé-
nia State is situated in a region of tropical
rainforest on the river Jamari at approximately
8044’S, 63925'W. Data for the years 1984

1986 show an annual rainfall of around
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Fig. 1: Lutzomyia reducta from RondOnia. A, cibarium; B, wing of female; C, spermatheca and genital fork;
D, flagellomere II of female; E, head of female; F, thorax of female; G, wing of male; H, male genitalia; 1, genital
pump and filaments; J, tips of genital filaments; K, flagellomere II of male; L, head of male. Scales in mm.
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Fig. 2: males of the Lutzomyia flaviscutellata complex from Cachoeira Samuel, Rondonia, Brazil. Genitalia,
genital pump and filaments, basal antennal segments, and palp of A-D: L. flaviscurellata, E-H: L. oimeca nociva,
I-L: L. reducta. Homologous structures to same scale. Antennae and palpi to same scale. Scale in mm.
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Fig. 3: females of the Lutzomyia flaviscutellata complex from Cachoeira Samuel, Rondonia, Brazil, Spermatheca
and genital fork of A: L. flaviscutellata, B: L. olmeca nociva, C: L. reducta. To same scale. Scale in mm.

Fig. 4: females of the Lutzomyia flaviscutellata com-
plex from Cachoeira Samuel, Rondénia, Brazil.
Sockets of erect hairs on abdominal tergites 1-VI of
A: L. reducta, B: L. flaviscutellata, C: L. olmeca
noctva.

2400 mm unevenly distributed throughout the
year, with a pronounced dry period during the
months June to September. Median tempera-
ture was around 27 ©C, with a maximum of
34.3 and a minimum of 19.0 ©C. The monthly
relative humidity was in the range 80-100%.

The phlebotomine fauna, with 65 species
among 10868 individuals collected, is dominated
by Psychodopygus spp. in the wet season and
L. (Nyssomyia) spp. in the dry season. In
pooled results of light-trap samples, L. flavis-
cutellata, L. reducta and L. olmeca nociva
represented 1.84%, 0.45% and 0.14%, respec-
tively, of total phlebotomines. Four L. flavis-
cutellata and 3 L. reducta were among 1438
females taken on human bait.

Among 950 females of L. flaviscutellata,
300 of L. reducta and 95 of L. olmeca nociva
dissected, a single specimen of L. reducta was
found to be heavily infected with flagellates
which extended into the whole of the midgut,
crop, hind triangle and hindgut. There was no
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TABLE

Relative abundance of species of the flaviscutellata complex in Disney trap samples at three sites in Samuel, Ro,
Brazil, 1985-1987

Lagoa do Feyoal Right margin km 4 Right margin km 40
Species (seasonally flooded) (poorly drained) (well drained)
Wet season Dry scason Wet season Dry season Wet season Dry season
L. flaviscutellata 0% 89% 54% 64% 63% 0%
L. reductq 0% 0% 22% 16% 25% %
L. 0. nociva 0% 0% 10% (% 0% (%
Sample size 0 265 618 23 1720 4

vertebrate blood in the midgut and develop-
ment of the ovaries corresponded to Chris-
tophers’ stage I. The isolate was identified as
Leishmania amazonensis, on the basis of
morphology and behaviour in culture and
hamsters (Freitas et al., 1987) and serodeme
and zymodeme analysis (Grimaldi et al., in
press).

Samples from guineapig-baited Disney traps

revealed differences in the local relative abun--

dance of the flaviscutellata complex species
within the Samuel study area (Table), ap-
parently related to drainage characteristics of
the soil. Whereas L. flaviscutellata is ubiquitous,
neither of the other two species was captured at
Lagoa do Feijoal, a niverbank site seasonally
flooded by rainwater. L. reducta made up about
a quarter of all phlebotomines captured both in
a low-lying area of poorly drained soil and at a
well-drained rocky outcrop, whereas L. 0. noci-
va appears to be restricted to the poorly drained
area.

In socuthern Amazonas State, L. reducta was
collected in an area approximately 370 km
northwest of Samuel, in the Solimdes river
basin. A preliminary light-trap sample ot 563
phlebotomines from this area contained 14%

L. flaviscutellata, 3.6% L. olmeca nociva and
0.53% L. reducta.

In the forest near Manaus, to the north of
the river Amazon, L. reducta was never detected
in samples which include over 3000 L. flaviscu-
tellata and over 6000 /.. olmeca nociva.

DISCUSSION

In addition to the microscopic characters
described above and in the references cited,

L. reducta, L. olmeca nociva and L. flaviscutel-
lata can be distinguished from phlebotomines
not included in the flaviscutellata complex
(except the little-known L. inornata) by their
pigmentation and by the elongated head in the
females. These characters are visible to the
naked eye and are usetul for preliminary sorting
of samples.

Although we have not examined type ma-
terial ot L. olmeca reducta, the description
(Feliciangeli et al., 1988) leaves us in no doubt
that we are dealing with this phlebotomine in
southern Amazonas and Ronddnia. We can be
fairly certain that L. reducta does not occur in
the area immediately north of Manaus, but few
collections have been made in the west and
northwest of Amazonas State, and the geo-
graphic distribution of this species may yet turn
Out to be continuous.

We are treating L. reducta as a species, rather
than a subspecies of L. olmeca, because 1t oc-
curs together with L. olmeca nociva in areas
separated by at least 370 km, and because no
morphologically intermediate torms were
encountered among the material examined or
among over 570 individuals of L. reducta sub-
sequently identified.

L. reducta is the third species of the flavis-
cutellata complex to be found infected with
L. amazonensis in Brazil (Cf. Arias et al., 1987),
and although the single isolation represents an
infection rate of only 3.3 per thousand, such
low rates are also characteristic of L. flaviscutel-
lata and L. olmeca nociva. The heavy infection
secen in L. reducta suggests that this species acts
as a natural vector.

The correlation of Disney trap samples with
soil drainage in preliminary results from Rondo-
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nia suggests that the local distribution and
relative abundance ot flaviscutellata — complex
species may be determined by different require-
ments of the immature stages.

RIESUMO

Lutzomyia reducta Feliciangeli et al., 1988,
um hospedeiro de /lLeishmania amazonensis,
simpatrico com duas outras espécies do comple-
xo flaviscutelluta no sul do Amazonas e Rondo-
nia, Brasil (Diptera: Psychodidae) — Um tlebo-
tomineo do complexo Lutzomyia flaviscutella-
ta. de Rondonia ¢ do sul do Amazonas, Brasil é
tdo parecido com Lutzomyla olmeca reducta,
que ¢ considerado como sendo da mesma espé-
cie. Este flebotomineo ocorre junto com
L. olmeca nociva. portanto o nome ¢ emendado
para o nivel de espécie, como Lutzomyia reduc-
ra. O material do Brasil € descrito e ilustrado, e
comparado com exemplares de L. 0. nociva ¢
L. flaviscutellata da mesma arca. Chaves para as
espécies e subespécies do compiexo flaviscutel-
lata 30 incluidas.

Leishmania amazonensis tol isolada de um
exemplar de L. reducta altamente infectado,
tornando esta espécic a terceira a ser implicada
como vetor desta letshmania no Brasil. A abun-
dancia relativa das tres especies simpatricas do
complexo flaviscutellata varia em escala local e
aparenta ter relacdo com a drenagem do solo.
L. reducta constituiu cerca de 25% dos flebo-
tomineos capturados em armadilhas Disney ¢m
locais mal ¢ bem drenados, porém nao toi en-
contrada em locais sujeitos a inundagOes.
L. olmeca nociva era restrita as dreas mal drena-
das ndo sujeitas a inundag¢Oes, enquanto L. fla-
viscutellata toi capturada nestes dois ambientes
e também numa drea periodicamente inundada.
L. reducta ndo tem sido assinalada ao norte do
Rio Amazonas no Brasil, porém a auséncia de
registros do oeste e noroeste do Estado do
Amazonas possa refletir a falta de levantamen-
tos nestas dreas.

Palavras-chave: Phlebotominae — taxonomia —
biogeografia - ccologia — Lutzomyla reducta
(stat. nov.) - Lutzomyia flaviscutellata — Lutzomyia
olmeca nociva — Leishmania amazonensis — Amazdnia
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