Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 103(5): 477-482, August 2008 477

Seasonality of Lutzomyia fairtigi (Diptera: Psychodidae: Phlebotominae),
a species endemic to Eastern Colombia

Jorge Alberto Molina/*, Mario Ivan Ortiz, Felipe Guhl

Centro de Investigaciones en Microbiologia y Parasitologia Tropical, Universidad de Los Andes, Departamento de Ciencias Biolégicas,
Apartado Aéreo 4976, Bogota, Colombia

The bionomics of sand flies (Diptera: Phlebotominae) was studied monthly for two consecutive years in alluvial
gallery forests in the department of Casanare, Northeastern Colombia. A total of 2,365 specimens and 10 species
were captured using CDC light traps and Shannon traps, and from diurnal resting places, and human landing col-
lections. Lutzomyia fairtigi Martins (55%), Lutzomyia micropyga (Mangabeira) (20.9%), and Lutzomyia antunesi
(Coutinho) (13.5%) were the predominant species in the region. Lutzomyia flaviscutellata and Lutzomyia panamen-
sis, potential vectors of Leishmania in Colombia and neighboring countries, were also collected, but in low numbers.
Lu. fairtigi is an endemic species to Colombia, and minimal data are available on its biology and distribution. The
present study provides additional information about Lu. fairtigi, such as the diurnal activity displayed by females on
cloudy days, the greater density during the rainy season (April to October), marked anthropophilia, and the presence
of flagellates in the midgut of one female.
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Phlebotomine sand flies are the vectors of leishma-
niasis and phleboviruses, both of which cause important
health problems and diseases in humans and domestic
animals (Alexander 2000). In Colombia, 141 species of
Phlebotomine sand flies have been reported (Bejarano
2007), and 27 of them are endemic to Colombia. Most of
the endemic species have been reported with very little
data, such as a first description of the species and pre-
liminary geographic distribution. Consequently, addi-
tional important epidemiological information is lacking
for most of these species. The only Psychodopygus spe-
cies endemic to Colombia is Lutzomyia fairtigi Martins
(Williams 1999). Lu. fairtigi was collected and described
for the first time in forests close to Villavicencio (depart-
ment of Meta, ME) using light and Shannon traps (Mar-
tins 1970). Bejarano (2007) showed that the geographical
distribution of Lu. fairtigi is restricted to the eastern part of
Colombia, in the departments of Caquetd, Casanare (CA),
ME and Vaupés (Fig. 1). However, no information related
to its epidemiological status has been reported (Young &
Duncan 1994) with regard to natural Leishmania parasite
infections and/or feeding habits.

Leishmaniasis is an endemic disease in Colom-
bia (except in San Andrés, Atlantico and Bogotd)
(Corredor et al. 1990). In 2007, 5,771 cases were re-
ported (97.7% cutaneous, 1.39% mucocutaneous, and
0.9% wvisceral) (SIVIGILA; www.ins.gov.co/nivel3.
php?seccion=26&sub=45). The Leishmania species
isolated from humans, animals, and sand flies were L.
(Viannia) panamensis (53.8%), L. (Viannia) brazilien-

+ Corresponding author: jmolina@uniandes.edu.co
Received 8 March 2008
Accepted 21 July 2008

sis (30.3%), L. (Leishmania) infantum (9.4%), L. (Vian-
nia) guyanensis (2.6%), L. (Leishmania) amazonensis
(1.8%), and L. (Leishmania) mexicana (0.8%) (Corredor
et al. 1990). More recently, similar results were obtained
from patients arriving in Bogota from different regions
of Colombia: L. panamensis (74.45%), L. braziliensis
(15.33%), L. guyanensis (0.73%), L. mexicana (5.11%),
and L. mexicana complex (3.65%) (Ovalle et al. 2006). In
the departments of Caqueta, CA, ME and Vaupés, a total
of 31,282 cases of leishmaniasis have been reported since
2000 (99.7% were cutaneous, 0.24% mucocutaneous,
and 0.03% visceral) (SIVIGILA). The parasite species
circulating in these four departments were L. panamen-
sis, L. braziliensis, L. amazonensis, L. guyanensis, and
L. mexicana (Corredor et al. 1990, Ovalle et al. 20006).
In the same departments, 66 species of Lutzomyia were
reported, six of which are vectors of Leishmania in Co-
lombia (Bejarano 2007).

To improve our knowledge of leishmaniasis trans-
mission in CA, two consecutive years of entomological
surveillance were carried out in this department. The
main objectives of the survey were to determine month-
ly and annual trends in the species composition, monthly
densities, and infection rates of sand flies.

MATERIALS AND METHODS

Study area - Sand flies were collected in Tauramena
Municipality, CA (5°00°N, 72°42’W) in the Eastern Cor-
dillera of the Colombian Andes (Fig. 1). The region is
described as tropical premontane wet forest with some
elements of tropical wet forest (IGAC 1988) located ap-
proximately 450 m above sea level. On average, the an-
nual rainfall is 2,842 mm, mainly occurring between
April and October. The annual temperatures range from
a minimum of 18°C to a maximum of 34°C, with an av-
erage of 25.5°C, and the relative humidity ranges from
76% to 84%, with an average of 81% (Fig. 2).
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Fig. 1: geographical position of Colombia and national departments with Lutzomyia fairtigi reports. 1: Casanare; 2: Meta; 3: Caqueta; 4: Vaupés.
Some cities are also shown: Cali (West), Medellin (North) and Bogota (Center). Right: departmet of Casanare and location of Tauramena Mu-

nicipality (gray), where the study area is mark with a dot.
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Fig. 2: average climatic conditions in Tauramena municipality in the
past 20 years (January 1987 - December 2007). Data from the Tau-
ramena station number 3519502, of Instituto de Hidrologia, Meteo-
rologia y Estudios Ambientales, Colombia.

Capture sites and sand fly collection and identifi-
cation - Sand fly collections were carried out in three
patches of forest (patch A: 4°59°54.3”N, 72°42°39.6”W;
patch B: 5°00°59.9”N, 72°42°54.3”W, and patch C:
5°00’46.8”N, 72°42°46.4”W) bordering small rivers.
These alluvial gallery forests are a common element of
the tropical grassland savannas (Llanos Orientales) in
Colombia. The sand flies were collected during two pe-
riods of two consecutive years, with monthly collections
of three nights from March 1996 to February 1997 and
August 1997 to July 1998. To investigate the geographi-
cal distribution, activity, seasonality, and anthropophilic
habits of the species, different methods of capture were
used (Alexander 2000). The collections were performed
by: (i) aspiration of sand flies from tree trunks and but-

tress roots to investigate diurnal resting places by one col-
lector for about 5 min per tree, with a total of 250 and 222
trees included in the survey during the 1st and 2nd years,
respectively; (ii) disturbing those sand flies resting on leaf
litter during the day with a mesh-covered wooden frame
containing a triangular cross-section with an area of
0.3 m?, an area of 9 m?*/month was covered during the first
year (this technique was not used in the 2nd year); (iii) us-
ing CDC miniature light traps suspended approximately
2 m above the ground each night, with two traps/night set
1 h before sunset and collections performed after sunrise
the next morning; (iv) using one Shannon trap between
18:30 h and 20:30 h each night; (v) human landing collec-
tion of insects attracted to arms exposed by one collec-
tor during the Shannon trap sampling time (i.e., between
18:30 h and 20:30 h); and (vi) human landing collections
during daylight hours, while aspiration of sand flies from
tree trunks and leaf litter were carried out.

All sand flies were preserved in 70% alcohol for
transportation to Centro de Investigaciones en Microbi-
ologia y Parasitologia Tropical, where they were cleared
in lactophenol, prepared and identified to species (Young
& Duncan 1994).

Sand fly cryopreservation - Sand flies collected
between August 1997 and January 1998 were cryopre-
served in liquid nitrogen and later dissected in sterile
PBS (pH 7.4) under a compound microscope according
to standard methodology (Young et al. 1987). Midgut,
hindgut, and Malpighian tubules were examined in order
to detect flagellates. The presence, location, and intensi-
ty of flagellates were noted, as well as whether they were
alive and active (Minter & Goedbloed 1971). Attempts to
culture sandfly flagellates were made using NNN media
(Minter & Goedbloed 1971, Young et al. 1987).
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Data analysis - The correlation between the number
of sand flies captured and the year of sampling was ana-
lyzed using Spearman’s rank correlation test (Zar 1999).
SPSS software was used to perform linear regressions
between the average monthly number of sand flies cap-
tured using all sampling methods during the two years
and the following environmental variables: precipitation,
maximum temperatures, and relative humidity. Percent-
age values of relative humidity were used after angular
transformation (Zar 1999).

RESULTS

A total of 2,365 sand flies (845 males and 1,520 fe-
males) from two different groups, five subgenera, and
10 different species were collected (Table I). Lu. fairtigi
represented the species with the highest number of indi-
viduals captured during both years (55%), followed by
Lutzomyia micropyga (Mangabeira) (20.9%) and Lutzo-
myia antunesi (Coutinho) (13.5%). Lu. fairtigi was not
only abundant in the alluvial gallery forests of CA, but
was also found to be an anthropophilic species, with in-
dividuals captured during human landing collections at
night, as well as cloudy days (around 9:00 h and 16:00-
17:30 h). Lu. micropyga was captured exclusively at tree
buttresses used as diurnal resting sites. Collections on leaf
litter covered approximately 108 m?, and resulted in 15
sand flies of five species (Table I), with an average yearly
density of one sand fly per 7 m?. Lu. fairtigi, Lu. antunesi,
and Lutzomyia panamensis (Shannon) were the most fre-
quently collected species when using CDC and Shannon
light traps (Table I).

A seasonal fluctuation in the density of Lu. fairtigi
was found to be correlated with the average monthly
rainfall, maximum temperature, and relative humidity
(Table IT). The same analysis for Lu. micropyga and Lu.
antunesi did not demonstrate a correlation between sand
fly densities and environmental variables (Table II).
However, the mean monthly numbers of Lu. micropyga
collected increased during the rainy months from April
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Fig. 3: monthly average numbers of the three most frequent Lutzomyia
sand flies (with standard deviation) captured in the two years [March
1996 to February 1997 (Ist year) and August 1997 to July 1998 (2nd
year)] and monthly average rainfall reported in Tauramena Munici-
pality, department of Casanare, Colombia, during the past 20 years
(1987-2007).
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to October. The same trend was observed for Lu. fairtigi,
which disappeared during the months without rainfall
(January to March), while Lu. micropyga and Lu. an-
tunesi were present throughout the year (Fig. 3). A mul-
tiple linear regression between the three most abundant
species and the environmental variables (rainfall, maxi-
mum temperature, and relative humidity) showed a sig-
nificant correlation for Lu. fairtigi (R*>=0.796, F = 10.38
and p = 0.004). In the cases of Lu. antunesi and Lu. mi-
cropyga, no significant correlations with environmental
variables were found (R? = 0.104, F = 0.31, p = 0.818;
R2=0.441, F = 2.106, p = 0.178, respectively).

Sand flies representing eight Lutzomyia species were
dissected: Lu. antunesi, Lu. damascenoi (Mangabeira),
Lu. fairtigi, Lu. flaviscutellata (Mangabeira), Lu. micro-
pvega, Lu. panamensis, Lu. punctigeniculata (Floch &
Abonnenc), and Lu. walkeri (Newstead). A total of 328
females were examined for natural infection with flagel-
late forms, but only one out of 259 Lu. fairtigi females
demonstrated abundant and very active free Leishmania-
like forms in an area posterior to the pylorous, between
the rectal sac and the anus (posterior gut). The flagel-
lates were not present in the midgut or Malpighi tubules.
An attempt to isolate flagellate forms in NNN medium
was terminated 48 h after inoculation due to strong bac-
terial contamination.

DISCUSSION

Lu. fairtigi is an endemic species from Colombia that
is distributed in four of its Eastern departments (Beja-
rano 2007). Nothing is known about the epidemiological
importance of Lu. fairtigi, and non-natural infections
with flagellate forms have been reported for this species
(Young & Duncan 1994). Our study shows for the first
time the presence of flagellate forms in one Lu. fairtigi
female. If the flagellates detected in this single infected
Lu. fairtigi were Leishmania parasites, the Leishmania
natural infection rate for this species in the Tauramena
Municipality would be of 0.3%. The peripyloric location
(posterior gut) of the flagellates suggests that they belong
either to the genus Leishmania subgenus Viannia or ge-
nus Endotrypanum (Christensen & Herrer 1976). Shaw
(1992) distinguished infections caused by these two
genera based on the abundance of flagellates in Malpighi
tubules, in the case of Endotrypanum, and the absence of
tubule infection, in the case of subgenus Viannia. How-
ever, Ramos et al. (1997) and Barbosa et al. (2006), dis-
carded this criterion and, together with Christensen and
Herrer (1976), highlighted individual variations in the
intestinal distribution of Endotrypanum, with the great-
est number of flagellates found in the midgut. Barbosa
et al. (2006) found in experiments with Lutzomyia lon-
gipalpis that Endotrypanum and L. (V.) guyanensis dif-
fered significantly in relation to the colonization of the
stomodeal valve. Williams (1999) describes both sexes
of the Psychodopygus subgenus as canopy dwellers,
with females also feeding in the canopy. Such behav-
ior suggests the possibility of females being in contact
with tree sloths, the vertebrate hosts of Endotrypanum
(Shaw 1992). However, many Psychodopygus females
have been found naturally infected with Leishmania
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am—a—mecogeegg g Y species (Williams 1999, Young & Duncan 1994). Con-
I % sequently, the presence of different flagellates in the mid
—Noo~~~—aFy g2 and hindgut of sand flies (Johnson et al. 1963, McConnell
- *® gj 1963, McConnell & Correa 1964, Wallace & Hertig 1968)
_ _ — o | and unsuccessful attempt to isolate the flagellar forms
S 2 found in one female do not answer questions associated
- & ) % with parasite identification and the potential vector status
2 of Lu. fairtigi.
- g j Among the other captured species, the following
. oo || @ are important for their vector status: (i) Lu. panamen-
“ |8 sis (vector of L. panamensis in Panama and a suspected
3 vector in Venezuela and Honduras), and (ii) Lu. flavis-
DA ?3 cutellata (vector of L. amazonensis in Brazil, Colombia,
G213 and French Guyana, and a suspected vector in Ecuador,
5 Surinam, Trinidad and Tobago, and Venezuela) (WHO
—_ “w RS 5 1990). The low anthropophilia of Lu. flaviscutellata
_ < i g and its strong preference for wild rodents (Oryzomys
s § and Proechimys) and birds (Lainson & Shaw 1968) ex-
= plains the rare transmission of Leishmania parasites to
- b ©e 2|9 humans (Shaw & Lainson 1968, Rodriguez et al. 1985).
IS oo g ,Ed Primary forests, depleted secondary forests, isolated
- s vegetation spots, gallery forests, and “varzea” are some
« N I of the ecosystems where Lu. flaviscutellata has been re-
- T8 8 ported (Shaw & Lainson 1972). However, L. amazonen-
—— SQ(2|U sis parasites were isolated from six human cases in the
- 8 departments of ME and Northern Santander in Colom-
—— Talo = bia (Corredor et al. 1990). The geographic distribution of
S these cases close to CA and the presence of Lu. flavis-
- Sl [ e cutellata in Eastern Colombia (Bejarano 2007) suggest
& that the gallery forests in CA could be considered as an
- 2|2 A ecosystem involved in L. amazonensis transmission.
~ o g Human cases caused by other Leishmania species
A have been reported in CA, and include L. panamensis,
e o 2 L. braziliensis (Saravia et al. 1998), L. mexicana, and L.
o % mexicana complex (Ovalle et al. 2006). The presence of
- Qg Lu. panamensis in this region may therefore be an im-
=2 portant factor for the transmission of L. panamensis.
— |0 ;.; The different collection methods (Table I) show how
v o —< w5 species like Lu. micropyga were exclusively captured on
e trees used as diurnal resting sites. This association has
< |- |2 been related to the strong preference of Lu. micropyga
RAIN ! to feed on cold-blooded vertebrates (WHO 1990). CDC
|5 traps captured a large number of Lu. fairtigi and Lu. an-
2 tunesi individuals (Table I), demonstrating the charac-
— § teristic canopy-floor displacement of females belonging
. = to the Psychodopygus subgenus (Williams 1999). The
g presence of Lu. flaviscutellata on leaf litter highlights its
5-2900z389z9 .%D =3 ‘relati'onship with low-growing shrubs as a diurnal rest-
A ZAAZZ AT g o 3 «2 ing site (Shaw et al. 1972), as well as a site that enhances
CTunoLnnl ,"i el the contact of females with their food source (rodents).
- 2 2 5 Lu. fairtigi captured on leaf litter is in agreement with
.= g . w? the observations of Chaniotis et al. (1972), who estab-
E g £ § = lished that ground level capturing results in the collec-
g 3 £ 23 g5 Su tion of species with anthropophilic habits.
= ’§‘*§ Qg, g g5 < g Diurnal and nocturnal human landing collections,
gng § 332 § g gg £ the high populatlon density in gallery forests during
S £35S Sa°8 5, £ months of rainfall, and the presence of flagellate forms
23 5% I8z g s between the rectal sac and the anus of Lu. fairtigi raise
23 ¢¥s <ISF 5 8 ; ANE AL ants © g1 rais
~ 2 - SS |8 S § the question of the epidemiological importance of this
S 3t Ie3Elels= endemic species to Eastern Colombia.
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TABLE II

Correlation of climatic parameters and the three most abundant Lutzomyia sand fly species in alluvial gallery forests in Taura-

mena Municipality, department of Casanare, Colombia

Rainfall Maximum temperature Relative humidity

Species R? P R? P R? P
Lu. antunesi 0.0 0.987 0.028 0.603 0.001 0.939
Lu. micropyga 0.345 0.045 0.369 0.036 0.372 0.035
Lu. fairtigi 0.675 0.001 0.608 0.003 0.652 0.002
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