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External Morphology of Sensory Structures of Fourth
Instar Larvae of Neotropical Species of Phlebotomine
Sand Flies (Diptera: Psychodidae) under Scanning
Electron Microscopy
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In the present study, some morphological structures of antennae, maxillary palps and caudal setae
of fourth instar larvae of laboratory-reared phlebotomine sand fliss&zomyia longipalpis, L. migonei,
L. evandroi, L. lenti, L. sericea, L. whitmaamd L. intermedia)f the State of Ceara, Brazil, were examined
under scanning electron microscopy. The antennal structures exhibited considerable variation in the
morphology and position. A prominent digitiform distal segment has been observed only on the an-
tenna of species of the subgemMigssomyia The taxonomic relevance of this and other antennal
structure is discussed. The papiliform structures found in the maxillae and the porous structures of the
caudal setae of all species examined may have chemosensory function. Further studies with transmis
sion electron microscopy are needed to better understand the physiological function of these external
structures.
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Phlebotomine sand flies (Diptera: PsychodidagR000) studied spiracles of South American sand
are insects of medical and veterinary importancdly larvae.
as they can transmit leishmaniases, bartonelloses Few studies on sensillae of immatures of
and arboviruses. As with many insect groups, théipteran vectors have been developed. Zacharuck
morphological characters used to distinguish saret al. (1971), Zacharuck and Blue (1971) made some
fly species are those of the adults, and the immabservations on antennae of larvadefies aegypti
ture stages of most species have not been seenndth transmission electron microscopy (TEM).
described. Of about 400 species described in th@pes and Leite (1987) found probable structures
Neotropics (Young & Duncan 1994), only 66 spein the integument of larvae of Sarcophagidae. Leite
cies had their immatures studied (Ward 1976a, byand Williams (1996, 1997) mentioned probable

The morphology of sand fly larvae was desensillae on the integument, antennae and mouth
scribed in details by Perfil'ev (1968), Abonnencstructures of.. longipalpis Coscar6n et al. (1998)
(1972) and Forattini (1973). Up to that time, all dealso observed sensory structures in larvae of Ta-
scriptions and morphological observations werbanidae with SEM.
made by light microscopy. Studies of sand fly lar-  In the present study, some morphological struc-
vae with scanning electronic microscopy (SEM}ures of antennae, papillae of maxillary palps and
were initiated by Killick-Kendrick et al. (1989) on caudal setae of fourth instar larvae of Neotropical
Old World speciefhlebotomus tobbiln South phlebotomine sandflies were studied by SEM.
America, Leite and Willians (1996, 1997) described
by SEM the larvae of fourth and first instarlof MATERIALS AND METHODS

longipalpis Fausto et al. (1998) and Pessoa et al. Fourth instar larvae of the following species
from the State of Ceara, Brazil, were considered in

this studyl.. longipalpis(Sobral, 845'S, 4®5'W),
L. migonei, L. evandrgL. lenti, L. sericeaandL.
whitmani (Baturité, £20'S, 3&® 55’'W), andL.

This work was developed while RGQ was a WHO Rsgintermedia(Crato, P14'03"S, 39°24'34'W). The

TDR grantee (no. M8/181/Q.21). specimens were obtained from laboratory colonies,
*Corresponding author. Fax +55-92-642.3061. E-maifStablished and maintained according to the meth-
pessoa@inpa.gov.br ods by Killick-Kendrick and Killick-Kendrick (1991).
Received 15 February 2001 The larvae were killed in hot water @), fixed in

Accepted 30 July 2001 3% glutaraldehyde and then washed thoroughly in
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phosphate-buffered saline, the solution beinthe furrow. There is a small digitiform appendix, in
changed every 30 min during 6 h. They were thetihe centre of the apex of the distal segment, also
fixed in osmium tetroxide, dehydrated in a series gforous.
ethyl alcohol concentrations, submitted to critical L. whitmaniandL. intermedia- Each antenna
point drying in carbon dioxide and spattered wittof both species bears a tubercle with the shape of a
25 MA colloidal gold. Three specimens of eachiruncate cone, a short basal segment, and a promi-
species were examined with a Hitachi S 4500 SENhent digitiform distal segment (Figs 3, 4). As in the
RESULTS antenna of.. longipalpis there is a small digitiform
porous appendix in the centre of the apex of the
Antennae _ distal segment (Fig. 3). The antennae of both spe-
L. longipalpis- Each antenna (Fig. 1) has a basaljes seem to be morphologically indistinguishable.
tubercle (socket), a small and cylindrical segment | ‘migonei The antenna of this species (Fig. 5)
fused at a second ovoid distal segment. This seg-yery similar of that of.. longipalpis but with a

ment presents an antennal organ equipped withy@yger proximal segment, and the distal segment
longitudinal furrow in the posterior surface andsmajler and narrower.

three short structures in the base of the segment, | |enti- The antenna bears a tubercle with a
and a long sensillae with several pores (multiporougma|| proximal segment (Fig. 6). The distal segment
sensillae) (Fig. 2), that begins in the base of thg oyoid. The transverse furrow of the distal seg-
first segment. This porous structure is inserted igent forms a shallow invagination, showing a

Fig. 1: Lutzomyia longipalpisntenna (bar = 9 pm). Fig. 2: detail of thelongipalpisantenna, showing the multiporous
papilla (bar = 1.38 pm). Fig. &. whitmaniantenna (bar = 22.5 pm). Fig. i: intermediaantenna (bar = 20 pm). Fig. 5:
L. migoneiantenna (bar = 20 pm). Fig. B: lenti antenna (bar = 9 um). AO: antenal organ
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smaller and less accentuated sensillae than the spEana ofL. migonej but the distal segment is very
cies above mentioned. In this species, the digitiformifferent from all other species examined. This seg-
appendix, normally found in the apex in the othement is atrophied, the transversal furrows are not
species, is located a little above of the centre of th@esent in the centre of the antenna, and the clavi-
antenna, inserted inside of other sensillae, shoerm sensilla are very porous in the distal part (Fig.
ing two transversal furrows separated by a teg®). The digitiform appendix is located in the apex of
ment layer. the antennae, and presents an upward curvature,

L. sericea The antenna is similar to that bf =~ of approximately 30 degrees, in the middle of the
lenti, with the distal segment presenting a ovoigegment.
format, with a transversal furrow narrower and mor
invaginated. The digitiform appendix is also locate
a little below the apex (Fig. 7). However, the anterB e
nal tubercles and the first proximal segment in thiﬁ,e
species is more prominent tharlinenti.

L. evandroi- The antennal tubercle and th
proximal segment are similar to those on the

axillary palps

In all species examined, each maxillary palps

ars maxillary organ (Fig. 9), a small circular sa-

ncy, lightly sclerotised, and are endowed with

cSeven oniporous papiliform sensillae and three

a knob papillae (Fig. 10). The maxillary palps also
r|5resent some trichodea setae.

Fig. 7: Lutzomyia sericeantenna (bar = 13.8 pm). Fig. 8: evandroiantenna (bar = 9 pm). Fig. B: migoneimaxillary
palp, showing the maxillary organ (MO) and trichodea setae (TS) (bar = 20 um). Fig. 10: detail of the maxillary organ,
showing the oniporous papillae (OP) and the knob papillae (KP) (bar = 4.5 pm)
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Caudal setae based on the form of the antenna categories: (i)
These structures are located in the last abdormantennal tubercle (socket) with the appearance of
nal segment of the larvae. The caudal setae presantelongate cone; basal segment short or subequal
transversal furrows with a very small and scattereth the distal segment; (ii) antennal tubercle in the
pores inL. longipalpis(Fig. 11), or abundant tiny shape of the truncated cone, basal segment short,
pores irL. intermediaandL. whitmani(Fig. 12) L.  distal segment bana-shaped; (iii) antennal tubercle
lenti (Fig. 13), andL. evandroiFig. 14). IrL. sericea  with the shape of a truncated cone; basal segment
(Fig. 15)the caudal setae presents espiral transvdong or subequal the distal segment, distal seg-
sal furrows, with surrounding pores.Unmigonei ment digitiform but short; and (iv) antennal tubercle
(Fig. 16), the caudal setae shows transverse fuannular, basal segment short, distal segment oval.
rows with high numerous large pores. Following these approaches, larvae Lof
migonej L. lenti, L. sericeaandL. evandroj all
DlSCUSSDN ~ belonging to théligoneigroup can be included in
The use o_f SEM has permltted, for the firsttimeghe last type (category iv), but some minor inter-
the observation of the detailed morphology of thgpecific variations were observed among these
antennae, papillae of maxillary palps, and caudabecies (Figs 5, 6, 7, 8). The antennad.of
setae ot.utzomyiadarvae species. Sand fly larvaejongipalpis fits to category iv, although the tu-
exhibit considerable variation in the form and posipercles are smaller and the distal segment stouter
tion of the antennae. Hanson (1968) proposed th@fan those in th#ligoneigroup. The larvae df.
“in those species that burrow in their food mediumyhitmaniandL. intermedia subgenudlyssomyia
in laboratory cultures (and probably in the soil iruntil now, are indisguishble (Barretto 1941). No dif-
their natural habitats), the antennae are short afdrence was observed between the antennae of
in some species, somewhat very reduced in size.fifese two species which fits in category iii.
surface-feeding species, however, the antennae are The immature morphology of some families
erect and often bear prominent tubercles”. Accorthave been used for phylogenetic studies in mos-
ing to these approaches whitmaniandL. quitoes (Diptera: Culicidae) (Harbach & Peyton
intermediamust be considered surface-feeding993), black flies (Diptera: Simuliidae) (Py-Daniel &
species. The other larvae in this study may burromoreira Sampaio 1994) and horseflies (Diptera: Ta-
in their substract. banidae) (Coscarén et al. 1998). From these stud-
Leite and Williams (1996) proposed four ap-es, it seems that the appearance of the phle-
proaches for the classification of immature stagesotomine larvae antennae might be a constant char-
of sand flies using the morphological charactergcter among species of the same subgenus or spe-

Fig. 11: Lutzomyia longipalpicaudal setae (bar = 1.38 pm). Fig. L2intermedia/L. whitman¢audal setae (bar = 2.5 pm).
Fig. 13:L. lenti caudal setae (bar = 3.5 um). Fig. L4evandroicaudal setae (bar = 4.5 pm). Fig. L5sericeacaudal setae
(bar = 6 pm). Fig. 16L. migoneicaudal setae (bar = 6 pm)
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cies group. Just as the adults, the phlebotomine REFERENCES
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