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Characteristics of the Biological Cycle of Lutzomyia
evandroi Costa Lima & Antunes, 1936 (Diptera:
Psychodidae) under Experimental Conditions
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Lutzomyia evandroCosta Lima and Antunes, 1936 is found in Rio Grande do Norte, northeastern
Brazil, in areas of visceral and mucocutaneous leishmaniasis and follows the same geographic distribu-
tion of L. longipalpis.The biological cycle, oviposition, morphological and behavioral characteristics
of the species were studied under experimental conditions. The average number of eggs per wild caugh
female varied from 21 to 50 eggs along the year, with a peak occurring between January and March and
another in August, with oviposition lasting for 4 to 12 days. The mean larval phase was 24 days.
Ovipositing rates were influenced by rainfall and temperature indexes, with an increase of eggs per
oviposition at the beginning and at the end of the rainy season, and a decrease at the peak of the rainy
season.
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Lutzomyia evandroCosta Lima & Antunes, cies was found to be more eclectic in its choice of
1936 is distributed in the states of Ceara, Paraibiaiptopes thah. longipalpis A comparison of sand
Pernambuco, Maranh&o, Minas Gerais, Goias, afflies present in domestic and wild animal shelters
Parana (Martins et al. 1978, Brazil & Ryan 1984tevealed that shelters of armadillos and rodents
Queiroz et al. 1991, Young & Duncan 1994). Mi-were preferred to horse and chicken shelters. Preg-
croorganisms including the gregamscocystis nant and/or engorged evandroifemales possi-
chagasi,an unidentified nematode and try-bly use different animals as a source of food and
panosomatid (Brazil & Ryan 1984) were found inchoose more enclosed sites for shelter and rest af-
the gut ofL. evandroi Study conducted in ter copulation and/or feeding (Ximenes et al. 1999).

Jacobina, Bahia, indicated tHatevandroicould The population dynamics and ecology of im-
be involved in the transmission bkishmania mature stages of sand flies are important compo-
chagasito dogs (Sherlock 1996). nents for understanding the abundance pattern

In Rio Grande do Norte, northeastern Brazilpf these insects and their relationship with the en-
L. evandroiis widely distributed and is present invironment.
areas of visceral and mucocutaneous leishmania- The ecology of immature stages of most spe-
sis, in both peridomiciliary and intradomiciliary lo- cies is still unknown because of difficulty in locat-
cations. This sand fly has the same geographic disig eggs, larvae or pupae and monitoring their life
tribution asL. longipalpisand is the second mostcycle in natural environment. The detection of
abundant species in the state, representing 11%infmature stages has been rarely reported in natu-
all the sand fly fauna captured (Ximenes et akal environments. In Brazil, larvaeloflongipalpis
2000). In the peridomiciliary environment, the speand L. oswaldoiwere detected in caves, under
rocks, at the base of trees, under leaves and under
decomposing material in animal shelters (Forattini
1953, Deane & Deane 1957). In Colombia, the
habitats ol. longipalpisandL. trinidadensidar-
vae were identified using traps for emerging adults
This research was funded in part by Tropical MedicingFerro et al. 1998)L. longipalpisfemales select
Research Center grant from the National Institutes Qfyipositing sites on the basis of the interaction of
Health (A1-30639-08) and CNPq (Projeto Nordeste). -nemjcal and behavioral signals (Dia-Eldin et al.
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attractants and/or stimulators of oviposition for(Lawyer etal. 1991). All measurements were made
sand flies reared in the laboratory (Dia-Eldin et alith the aid of an ocular micrometer.

1992). The mean number of eggs per wild female cap-
The objective of the present study was to oltured was calculated monthly.
tain data on the life cycle af evandrojincluding The effect of temperature on ovipositing be-

morphological and behavioral characteristics of theavior were analyzed with females captured in
immature stages, annual distribution of ovipositionMay, June and July 1999. Five groups of 30 fe-
and influence of temperature on ovipositing ratesnales were placed in small flasks closed with ny-
Those observations are relevant to better unddon netting, fed with sugar and kept in closed plas-
stand the ecological factors influencing the devetic boxes with humidity of about 90%, as described
opment of sand flied.. evandroipresents simi- above. Each group was kept in an incubator set at
larities of life cycle, behavioral, and has the sama defined temperature of 22, 24, 26, 28 anfiC30
geographic distribution df. longipalpis.In addi- Female sand flies were observed daily in order to
tion, L. evandroiis the second most abundant spemonitor for ovipositing, and in that occasion dead
cies ofLutzomyiafound in Rio Grande do Norte. sand flies were removed from the flasks.

Finally, further studies are needed in order to de- Data were analyzed by analysis of variance
fine whethel.. evandroican successfully transmit using two variables and differing values of N. The
Leishmaniao animals as originally suggested byDuncan test was used to compare the associations
Sherlock (1996). (STATISTICA version 6.0).

MATERIALS AND METHODS RESULTS AND DISCUSSION

Adult sand flies were captured with light trapsDescription of instars development and duration
(CDC) from February 1997 to January 1998 in thef the life cycle ofL. evandroi
municipality of Nisia Floresta, Rio Grande do
Norte. The insects were taken to the laboratory I&v
square cages of nickel-covered wire and nylog
netting, measuring 23 x 23 cm. Males and femal
were separated and maintained in the laborato

Pre-ovipositing period The mean time be-
een the arrival of the females to the laboratory
nd ovipositing was six days (range: 5 to 9 days)

er the blood meal. The differences could reflect
i . . . B earlier nutrient availability obtained in the field
as previously described (Killick-Kendrick et al'orfemale age. Females who obtained a blood meal
1977, Lawyer etal. 1991, Rowton & Lawyer 1991)1n the laboratory had a longer pre-ovipositing pe-

¢ o .
Sand flies were fed a 10% glucose solution anlqod than the ones that arrived at the laboratory al-
were allowed to have blood meals on a hamster\

anesthetized with sodium pentothal (10 mg/k éady engorged. Females rarely survived more than

. 4 h after ovipositing.
body weight) for 1 h. After three days, females werée - ; _
placed in individual glass flasks covered with Eggs -The eggs were dark brown in color, elon

nylon net containing folded filter paper moistene%’at'ad and measured about 305 um in length by 98

with distilled water. Females were fed by mean%manlr?e\:vgjr:rlchg\r/r;%?siggg dofﬁ;:;rre; Ier; ﬁ;élézt?rﬁﬂe
of a small cotton wool wad soaked in a sugar sol paper p

tion; kept on the top of the net covering the flaslglaSk' probably as a function of its humidity and rug-

: sity, whereas few eggs were collected from the
the cotton wads were replaced daily. The fIaSkgalls of the flask. This phase lasted 4 to 6 days and

were placed in closed plastic boxes over sterlllzeﬁge mean number of eggs ranged from 21 to 50.

sand moistened with water in order to maintai Fi d di I Newly hatched
humidity at about 90%. The boxes were placed iP Irstand second instar larvadNewly hatche
arvae are very light in color and acquire a yellow-

an incubator (B.O.D. mod. 147 FANEM) at°Z5
throughout th(e life cycle. ) ish hue as they develop. The first instgy) {5 char-
Eggs were counted and transferred to acry”'ﬁlctenzed by the presence of a single pair of caudal

pots, internally lined with plaster, three days afteP€t@€: The second instapJbas two pairs of setae
oviposition. The immature stages were kept in th@nhd measures about 878 um distributed as follows:
plaster pots until the emergence of adult sand flieB€ad, 80 um; body, 322 pm; caudal setae, 476 um
The pots were examined daily with the aid of 4" = 30). The width of the larval body is 80 pum.
stereomicroscope to monitor for hatching and dethe head and caudal lobule are slightly darker in
velopment of the immature stages. Larvae were fég®lor than the remainder of the body.

with a ration prepared in the laboratory, contain- Third and fourth instar larvae These larvae

ing rabbit chow and rabbit feces (1:1) moistened® darker |n_color than the first and secqnd instars
with water and kept at room temperature in plastignd are considerably larger. In the fourth instar they
trays for about three weeks until overgrown witffan measure as much as 2,849 pm: the head is 256
mold. The ration was then air dried and grounétm, the body 1,568 pm, the setae 1,025 pm, and
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the diameter of the body 300 um. The third instaginning of rainfall. Contrary to a decrease in num-
(L) has a larger cephalic capsule thgpdnd L,  ber of eggs laid by females captured in May, usu-
shows pigmentation of the last segmentgsahd ally at the peak of rainfall, another increase in the
L, are more active and voracious, requiring a largerumber of eggs is observed for females captured
amount of food at shorter intervals than the previn July and August, which corresponds to the end
ous instars. The mean duration of the four instais the rainy season (Fig. 2). Although there was a
is 24 days (range: 15 to 33 days). fluctuation in the number of eggs laid, those dif-
Pupae -After they stop feeding and moving, ferences were not significant (p = 0.057). These
the pupae, maintaining the exuvium qf lattach variations may be related to the intensity of rain-
themselves to the wall of the rearing pot by mearfall, which might have a deleterious effect on egg
of the terminal abdominal segment. The pupa meand larvae through a direct mechanical action or
sures about 2,400 um and becomes darker as g a microenvironmental change. In laboratory
cuticle hardens. The pupal period lasts on averagenditions, immersing the immature stages in wa-
9 days (range: 8 to 10 days). ter hampered the development of 50% of the eggs
Adults -The adults are more lightly colored thanand larvae of.. longipalpis(Rangel et al. 1986).
those ofL. longipalpis(light brown), emerge be- Additionally, the increase in soil humidity induced
tween 8 and 10 days, and have a mean life spankf the rain could contribute to organic substances
13 days (range: 11 to 15 days). The males emerdecomposition in a natural environment and there-
before the females and measure about 1,350 |fore improve the quality of the organic mixture to
and 900 pum, respectively. be used as food by the larvae. The peak of egg
The total duration of the life cycle bfevandroi  production occurring soon after the rainy season
is 51.5 days on average (range: 32 to 54 days) (Figught be a strategy adopted by the species to maxi-
1). Comparison witle.. longipalpisshowed simi- mize its reproductive rate. On this basis, maximum
lar life cycles. However, the larvae lofevandroi  oviposition occurs in a period when there is hu-
are smaller, lighter in color, move about less, anchidity necessary for immature stage development
apparently consume a smaller amount of food than animal shelters, under rocks, inside caves, or in
L. longipalpis. other natural shelters. Scorza and Oviedo (1994),
Annual distribution of ovipositionThe mean in Venezuela, observed that maximum oviposi-
number of eggs per wild caught female oviposition (60 or more eggs) occurred during the
tion fluctuated along the year, the greatest ovip@@repluvial period. Studies of longer duration are
sition occurring between January and March andreeeded in order to establish a safe correlation be-
second peak occurring in August (Fig. 2). Thostween the different phases of the life cycle and cli-
differences prooved to be significant (F = 2.82 anchatic variations. In addition, different blood
p = 0.003). These data suggest that as sand fliesurces might influence the production of eggs,
keep an ovipositing rate of at least 20 eggs pand therefore studies should be conducted to de-
oviposition along the months, the occurrence dfermine whether animals might influence
adult specimens throughout the year is guaranteatifferentialy the development of sand flies.
It seems that the rate of oviposition is increased Influence of temperaturd=ig. 3 shows that..
when there is a more favorable environmental corevandroioviposited at any of the temperatures
dition for the development of immature stages. used, although there was an increase in number of
The number of eggs laid by females capturedggs per wild caught female observed &t4
in March is increased and coincides with the bad-emales that developed in a natural environment

56 550

— oviposition
rainfall

450

Eggs

Adults u

25 350

Larvae 1; 2

15 250

Rainfall (mm)

Pupae 150
17 Larvae 3; 4

32 26

Average number of eggs / female

Feb  Mar May Jul  Aug Sep Oct Nov Dec Jan

Fig. 1: biological cycle of utzomyia evandrabbtained under Month

experimental conditions: average developmental time in daySig. 2: relationship betwedrutzomyia evandrowild caught
for each stage female oviposition rates and rainfall regime along the year
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of about 28C, showed a mean incubation time ofFerro C, Céardenas Estrella, Corredor D, Morales A,
5 days, when exposed to temperatures of 26, 28 or Munstermann LE 1998. Life cycle and fecundity of
30°C. However, if exposed to 22 or @2 there Lutzomyia shannor{Dyar) (Diptera:Psychodidae).
was an increase in the egg incubation, period with Mem Inst Oswaldo Cruz 9395-199.

amean period of 12 or 10 days respectively (rang orattini OP 1953. Nota sobre criadouros naturais de
" fleb6tomos em dependéncias peridomiciliares no

9 tq 18 days). It is known that 'DSECtS complete Estado de Sdo Pauldrg Fac Hig Saude Pub:7

their development more rapidly in temperatures 157167

around 36C. The increase in the mean period Ofijiick-Kendrick R, Leaney AJ, Ready PD 1977. The

egg incubation might be a mechanism of adapta- establishment, maintenance and productivity of a

tion and as consequence increases the chance oflaboratory colony of utzomyia longipalpi¢Diptera:

reproduction when a more appropriate environ- Psychodidae)) Med Ent 13429-440.

mental condition exists. Lawyer PG, Rowton ED, Perkins PV, Johnson RN,
The information obtained by studies using vec- Young DG 1991. Recent advances in laboratory

tor colony might contribute to understand vectors rs?%?;g‘i:;e;,a['g% 1°ggg'eb°t°m'“e sand fliearas-

'nVO|Ved. in disease tr‘?”sm's$'°” to human_s aq\ﬂartins AV, William P, Falcdo AL 1978\merican

pther anl.mz'als, once microenvironmental variables Sand Flies (Diptera: Psychodidae: Phlebotominae

involved in insect growth are better understood and - Academia Brasileira de Ciéncias, Rio de janeiro, 195

intervene measures can be accurately applied. pp.
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