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Introduction

Insecticide resistance to synthetic
chemical insecticides is becoming
a worldwide (Fig. 3) concern in
phlebotomine sand flies (Diptera:
Psychodidae), the vectors of
[eishmania parasites (Fig. 1 & 2).
The CDC bottle bioassay assesses resistance by testing popula-
tions against verified diagnostic doses and diagnostic times for an
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micrograph of Leishmania promastigotes parisites (right).
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Figure 2. Leishmania life cycle

phosphates, carbomates, and DDT, that are used worldwide to
control sandflies (Fig. 1).

o N\
b N

- Figure 3. Countries highlighted in red have documented cases of sand fly
tolerance or resistance to insecticides.

Methodology

Bioassays were conducted in 1000-ml glass bottles each containing
10-25 sand flies from laboratory colonies of [.. [ .ongipalpis ot

P. Papatasi (Fig. 4). Four pyrethroids, three organophosphates, two
carbamates, and one organochlorine were evaluated. A range of
concentrations were tested for each insecticide, and four replicates
were conducted for each concentration. Diagnostic doses were
determined only during the exposure bioassay for the organo-
phosphates and carbamates.
For the pyrethroids and DDT,
diagnostic doses were detet-
mined for both the exposure
bioassay and after a 24-hour
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recovery period.

Figure 4. CDC Bottle Bioassay procedure
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Principal Findings
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L. longipaipis P. papatasi
bendiocarb fenitrothion bendiocarb | fenitrothion
Diagnostic dose (ug/mlL) 6 32 1 30
Diagnostic time (min) 40 45 40 60

Table 1. Diagnostic doses and times for bendiocarb (carbomate) and fenitroghion (organophosphate) to L. longipalpis and

P. papatasi sand flies.
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period are 650.0 pg / ml for I.
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Figure 5. Diagnostic doses and times for bendiocarb
(carbonate) and Fenitrothion (organophosphate) to L.
longipalpis and P. papatasi sand flies.

Diagnostic doses and diagnostic
times can now be incorporated
into vector management programs
that use the CDC bottle bioassay [
to assess insecticide resistance in &

Wild POPUlatiOnS Of L ZOﬁgZJD a 402 I E|ig:Jem6éaT_emale Phlebotomus papatasi taking a
and P. papatasi (Fig.6). These findings provide initial starting
points for determining diagnostic doses and diagnostic times
for other sand fly vector species and wild populations using the

CDC bottle bioassay.

Acknowledgments

We thank Laine Anderson, Conor Reese, Michael Higham,
Parker Johnson, Michael Preece, and Tess Jolley (Utah State
University) for their laboratory assistance with maintaining
the sand fly colonies and diagnostic dose determination
assistance.



