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Background
Visceral leishmaniasis (VL) known as Kala-Azar is a serious systemic disease caused by Leishmania donovani parasites (Trypanosomatidae: Kinetoplastida). The disease is prevalent in the
Indian Sub-continent, East Africa and Brazil. In Africa, the worst affected regions are in Sudan, with an estimated 15,000-20,000 cases annually and Ethiopia with 5,000-7,000 cases a year.
The main vector of VL in Sudan and Northern Ethiopia is Phlebotomus (Larroussius) orientalis Parrot, 1936, a sand fly frequently found in association with Acacia spp and Balanite spp
woodlands growing in black cotton soils, and which has also been documented to be peridomestic and even endophilic.
Sand flies belonging to the genus Sergentomyia are the predominant phlebotomine species in many African ecosystems. Sergentomyia spp. are known to transmit Leishmania that infect
lizards (previously Sauroleishmania). Although most species are preferential reptile-feeders certain species also bite mammals including humans and were suspected of transmitting human
leishmaniasis.
CDC miniature light traps baited either with carbon dioxide (CO2) or chemiluminescent sticks are are frequently used for collecting bloodsucking insects But, unfortunately, some of the
equipment required is not easily found in remote areas of developing countries where many leishmaniasis foci are found.
The current study forms part of a comprehensive project on the ecology and transmission dynamics of VL in Ethiopia. The experiments reported here were conceived and designed to
optimize and facilitate large scale trapping of sand flies using equipment and materials appropriate for remote areas. At the same time, the results comprise important entomological data
pertaining to this important focus of kala azar in the Sheraro district of northern Ethiopia.

Methods
Trials were conducted during dry season of two consecutive years in
different localities around Sheraro, a town in West Tigray, Northern
Ethiopia. Experiments were carried out in three different
habitats/locations: An arid plain with rocky terrain and sparse vegetation, a
fallow sorghum/sesame field with deeply cracked black cotton soil
(=vertisol) and, a woodland dominated by Balanites aegyptiaca trees
(Figure 1).
Miniature suction traps employing 2AA batteries (3 V) were deployed in
the up-draft orientation and baited with Six inch chemiluminescent lightsticks that give off light in the visible spectrum for 12 hours: red, yellow,
green (Figure 2), or fermenting sugar-yeast mixture (SYM - emitting CO2
and perhaps other attractants) (Figure 3). These traps were compared with
standard CDC incandescent light traps employing 6 V lithium batteries.
In order to minimize trap/location/treatment bias, a Latin Square
experimental design was adopted and traps were placed 10 m apart and
their position was rotated every night.

Figure 1 - Sheraro , Lemlem village.
Sorgum field. Traps for sand flies
catches were deployed in this area.

Figure 2 - CDC Trap with light stick
(green) used as attractant for
sand flies.

Figure 3 - CDC Trap, attractant :
emanations from fermenting bakers'
yeast (100 gr sugar 15 gr dried yeast in
1.5 lit H2O producing CO2 and perhaps
other attractants).

Results
The sand fly species composition was similar but not identical in the different locations tested with different Sergentomyia spp. predominating. Phlebotomus spp. comprised less than 1% of
the catches during the first year trials (November – December 2011) but increased markedly during the second year trials performed later in the dry season at the height of the sand fly
season in February 2012.
The sand fly species diversity was similar in all three locations. In total 5,820 sand flies were caught. Traps baited with different colored light-sticks captured significantly fewer flies than
either SYM or incandescent light baited traps (Figure 4, Table 1). The predominant species attracted to all types of light were Sergentomyia africana (65%) followed by S. antenata. On the
other hand, fermenting yeast attracted mainly S. schwetzi (75% of the catch of which 80% were females). Results obtained from a second trial in the same areas conducted during a different
time of the year, yielded similar results. However, there were more Ph. orientalis males and females (Figure 5, Table 2). The data indicate that there is no significant difference in species
diversity attracted to different light sources. However, fermenting yeast/sugar solution (SYM) is attractive to distinct species that are known to be mammal feeders . Although there did not
appear to be a species bias towards different light wave-lengths, SYM attracted relatively more female Phlebotomus spp. and S. schwetzi.
Different Sand fly species captured by updraft suction traps baited with incandescent light, Green, Yellow and Red light-sticks and sugar-yeast mixture (SYM)
Table 1: First year trials

Table 2: Second year trials

Species

* P.(Parvidens) heischi & P.(Parvidens) lesleyae were not separated to species level.
Total numbers captured during 18 trap nights. A higher percentage of Phlebotomus spp. and more females
thereof, were attracted to the SYM-baited traps.

TN = Trap Night

Figure 4 - Sergentomyia spp. and Phlebotomus spp.
caught by suction traps baited with different
attractants. Bars represent mean (±SE) number of
sand flies (males black bars and females gray bars)
per trap per night (11–16 trap nights per bar). There
was no significant difference between the green,
yellow and red chemical light-sticks (Kruskal Wallis
test, p > 0.05). Incandescent light (6 V, 150 mA) and
Sugar-Yeast-Mixture (SYM), captured significantly
more sand flies than the light-sticks.

Figure 5 - Male and female sand flies
caught by suction traps with different
baits. Bars represent mean (±SE)
number of sand flies (males separately
from females) per trap per night
(totaling 18 trap nights for each
attractant-trap combination).

Conclusions
Deploying suction traps in the inverted updraft orientation, has the advantage of catching mostly small fragile insects such as sand flies and fewer heavy ones that damage the catch. Suction
traps utilizing 2 AA batteries and a light-stick weigh approximately 350 g including the collection cage. This is a big advantage over 6 V incandescent light traps that require heavy batteries
weighing 1.5 kg each, especially in places where deployment of traps may require lengthy walks over uneven terrain. Three volt (3 V) traps constitute appropriate means for monitoring sand
flies in remote areas despite the fact that the yield of sand flies is probably lower than that of 6 V traps. Therefore, it may be necessary to deploy more 3 V traps to catch the same number of
sand flies as with 6 V traps. Using SYM-baited traps does necessitate carrying relatively heavy liquid-filled bottles. However, the SYM baited traps specifically capture the blood seeking
females of hematophagous insects, thereby saving much of the work associated with processing the entomological yields of these traps. Our findings identified two different means for
monitoring sand flies in remote inaccessible areas characteristic of many leishmaniasis foci.
Here we report for the first time, on the phlebotomine sand fly fauna of the district of Sheraro, a remote VL focus in northern Ethiopia.

