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SHORT COMMUNICATION

Isolation and Identification of 9-methylgermacrene-B as the
Putative Sex Pheromone of Lutzomyia cruzi(Mangabeira, 1938)
(Diptera: Psychodidae)

Reginaldo P Brazil / *,JGC Hamilton*

Laboratério de Leishmanioses, Centro de Pesquisas Rene Rachou-Fiocruz, Av. Augusto de Lima 1715, 30190-002 Belo
Horizonte, MG, Brasil *Chemical Ecology Group, Centre for Applied Entomology and Parasitology,
University of Keele, England

Lutzomyia (Lutzomyia) cruzhas been named as a probable vectorLeishmania chagasn Corumbéa, Mato
Grosso do Sul, Brazil. Taxonomically cruziis closely related to the. longipalpisspecies complex. Femaleslof
cruziandL. longipalpisare morphologically indistinguishable and associated males must be examined carefully to
confirm identifications. Chemical analysis hexane extracts of maleruzi has revealed the presence of a 9-
methylgermacrene-B (C16), a homosesquiterpene (mw 218) previously shown to be the sex pheromone of one of the
members of thé.. longipalpisspecies complex.
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The sand flyLutzomyia cruz{Mangabeira) has been  The sex pheromones of thelongipalpis pecies com-
named as a probable vector lodishmania chagasi plex have been shown to be novel homosesquiterpenes
(Kinetoplastida: Trypanosomatidae), the causative age(t16) or a diterpene (C20). The homosesquiterpenes have
of visceral leishmaniasis in the State of Mato Grosso dieen characterised as 3-methykimachalene (found in
Sulin central Brazil (Santos et al. 1998)cruziis closely L. longipalpisfrom Jacobina, State of Bahia, Brazil) and
related to thé.. longipalpis(Lutz & Neiva) species com- (S)-9-methylgermacrene-B (foundlinlongipalpisfrom
plex, both belong to the subgerugzomyisand are mem- Lapinha Cave, State of Minas Gerais, Brazil) (Hamilton et
bers of the same series (longipalpis) (Martins et al. 1978, 1996a,b, 1999b,c). The diterpene is a cembrene and is
Young & Duncan 1994). The femaleslofcruziandL. found typically inL. longipalpisfrom Sobral (State of
longipalpis are morphologically indistinguishable andCeard, Brazil) (JCG Hamilton unpublished). These com-
associated males should be examined carefully to provideunds act as sex pheromones and are attractants for
accurate species identification. conspecific females and may help to maintain species iso-

Field and laboratory observations have shown thétion (Roelofs & Comeau 1969, Hamilton etl&l94). The
prior to copulationL. cruzimales wing flutter, behaviour objective of this study was to collect preliminary informa-
that may possibly be associated with pheromone releasen on the putative structure of the sex pheromorie of
in male sand flies of other species. Previous studies oruzi.
maleL. cruzihave shown that potential pheromone-dis- L. cruziwere collected with CDC light traps in a chicken
seminating structures are visible, as a pair of pale patchespp in Corumba, Mato Grosso do Sul{8844"S and
on the fourth tergite (Spiegel et al. 1998) and are similar 5¥°39'16W). After separating males from females and
appearance to those seen in théongipalpiscomplex checking species identities, males.otruziwere placed
(Mangabeira 1969). The patches are typically characterisedglass ampoules prepared from Pasteur pipettes with n-
by numerous small papules associated with underlyirigexane (20 pl) (spectroscopic grade, Sigma Co.) and flame
secretory tissue. They are the confirmed site of sex phesgaled. Prior to analysis, extracts were removed from the
mone production in the. longipalpiscomplex (Morton Pasteur pipette vials, filtered through glass wool to re-
& Ward 1989, Ward et al.1993, Hamilton et al.1994) andmove the flies and fly hairs, and the volume reduced un-
suspected site of sex pheromone production in other Neter N, to 1 pl. All the chemical analysis was done accord-
tropical sand flies (Hamilton & Ward 1994, Hamilton et aling to the procedures of Hamilton et al. (1999a). Six indi-
1999a). vidual males were examined. Mass spectra and gas chro-
matography retention times were compared with authen-
tic 9-methylgermacrene-B. Peak enhancement studies were
performed by coinjecting extracts loflongipalpisfrom
Lapinha and.. cruzi GC-MS analysis was carried out on
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introduced via an on-column injector (40°C). The gas chro- mone activity in a single component of tergal gland extract
matograph (GC) was temperature programmed with an ini- of Lutzomyia longipalpigDiptera: Psychodidae) from

tial 2 min at 40°C, then an increase of 10°CHiima final Jacobina, northeastern BrazilChem Ecol 20141-151.
isothermal period at 250°C (10 min). Hamilton JGC, Hooper AM, Mori K, Pickett JA, Sano S 1999b.

The mass spectral, retention time and peak enhance- 3-|\|4Iethy Ia-t&ir?.act:jalgne Conhﬁm.“ed’ a';]d the re'ﬁ‘ﬂ"e stere- .
t results showed that cruzi males produce 9- ochemistry defined, by synthesis as the sex pheromone o
men o the sandflyLutzomyia longipalpisrom Jacobina, Brazil.
methylgermacrene-B. The finding of the presence of 9- chem Comm:4355-356.

methylgermacrene-B ih. cruzimales confirms the close Hamilton JGC, Ibbotson HC, Hooper AM, Mori K, Pickett

taxonomic relationship betweeln. cruzi and L. JA, Sano S 1999c. 9-Methylgermacrene-B confirmed by
longipaplis However 9-methylgermacrene-B can occur synthesis as the sex pheromone of the sardftgomyia
in number of different isomeric forms andlj_n'ongipa|pis Ionglpalplsfrom Laplnha, BraZII, and the absolute stere-

from Lapinha it occurs as thg)form. The isomeric form ochemistry defined assoChem Comm:82335-2336.

: Martins AV, Williams P, Falcdo AL 197&merican Sandflies
ggfémqei:gg-germacrene-B from cruzihas notyet been Diptera: Psychodidae: Phlebotominaécademia Brasileira

- . . de Ciencias, Rio de Janeiro, 195 pp.
L. cruziis found only in central Brazil and as far as Wangabeira O 1969. Sobre a sistematica e biologiatites

are aware does not occur sympatrically witthongipalpis botomusdo CearaRev Bras Malariol D Trop 213-25.
for the majority of its distribution. It would be interestingMorton 1A, Ward RD 1989. Laboratory response of female
in the future to determine the role of 9-methylgermacrene- Lutzomyia longipalpisandflies to a host and male phero-
B as a sex pheromone and how it maintains species isola- Mone source over distandded Vet Entomol:2219-223.
SN ; Roelofs WL, Comeau A 1969. Sex pheromone specificity: taxo-
tion inL. cruzi. : ; - ; h
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