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LARVICIDAL EFFECT OF THE JUVENILE
HORMONE MIMIC PYRIPROXYFEN ON CULEX PIPIENS

MOHAMED M. EL-SHAZLYIENO BARAKA M. REFAIE,

ABSTRACT, The larvicidal activity of the juvenile hormone mimic pyriproxyfen was evaluated against the

4th larval instar of Culex pipiens under 5 constant temperatures in the laboratory. Toxicity of this insec-t com-

pound increased with temperature. The 5OVo lethal concentrations ranged between 0.00111 ppm at 20t and

b.OOOt S ppm at 32'C. A similar trend was observed for the 9O7o lethal concentrations, which varied from 0.00379

ppm to 0.00024 ppm at the 2 temperatures, respectively. Some effects of the compound were observed on the

,rit.ast-"t*" of ihe 4th-stage larval integument, where electron micrographs revealed the destruction of pro-

cuticle lamellae, formation of cuticular vacuoles, deformed mitochondria, and destruction of nuclear envelopes

and the epidermal layer, in addition to an increase in electron-dense lysosomelike bodies.
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INTRODUCTION

The medical importance of Culex pipiens L. is
well documented (e.g., Mitchell et al. 1980, John-
son 1990, Kettle 1995). Rift Valley fever, which
occurs only in Africa, normally is transmitted by
mosquitoes. ln 1971J8, a widespread epizootic
and epidemic that involved an estimated 18,000 hu-
man cases and 598 deaths occurred in Egypt (John-
son et al. 1978). The most common and widespread
mosquitoes were members of Cr. pipiens complex,
from which Rift Valley fever virus was isolated,
and laboratory transmission of the disease by Cx.
pipiens implicated it as a major vector in Egypt
(Hoogstraal et al.  1979).

The overproduction of detoxifying mechanisms
of chemical insecticides has been reported for Cx.
pipiens (Raymond et al.1987,1992; Severini et al.
1993). On the other hand, some mosquito species
have developed high levels of resistance to micro-
bial control agents (Rao et al. 1995). One alterna-
tive approach is the use of insect growth regulators;
for instance, the insect growth regulator
methoprene has been successfully used to conffol
some species of mosquitoes (Ross et al. 1994a,
1994b: Ritchie 1997; Pinkney et al. 2000).

The juvenile hormone mimic pyriproxyfen
(Sumilarv-Public Health) is an insect growth reg-
ulator that has been developed comparatively re-
cently. Insect juvenile hormone is lst produced in
the late embryo and sems to be important for nor-
mal dorsal closure, formation of the larval cuticle,
and differentiation of the midgut. The corpora allata
continue to produce the hormone throughout the
larval life until the final instar. Intermolt juvenile
hormone influences maintenance of larval-specific
organs and behaviot and the production of the pro-
thoracicotropic hormone (Vennard et al. 1998). Ap-
plication of natural juvenile hormones or juvenile
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hormone mimics at appropriate times can result in

disruption of normal development (Menn et al.
1989). The objectives of this study were to deter-
mine the efflcacy, through laboratory bioassays, of
pyriproxyfen against the larvae of Cx. pipiens un-
der constant temperatures ranging between 20 and
32"C, and to determine some ultrastructural chang-
es induced in the larval integument after the appli-
cation of a sublethal dosage of this juvenile hor-
mone mimic.

MATERIALS AND METHODS

Laboratory bioassays: Laboratory bioassays
were used to determine the effectiveness of pyri-
proxyfen as a larvicide against Cx. pipiens at con-
stant temperatures of 20,23,26,29, and 32'C. Egg
rafts were obtained from colonies maintained at the
Medical Entomology Research Institute (Dokki,
Egypt), and a laboratory colony of the mosquito
larvae was established in the Entomology Depart-
ment, Faculty of Science, Cairo University, by fol-
lowing common standard mosquito rearing tech-
niques. Larval bioassays were conducted on
1-day-old, 4th-stage larvae.

Pyriproxyfen (technical grade, 99.57o, Sumilarv,
Sumitomo, Chuo-ku, Osaka, Japan) was dissolved in
water to prepare a lVo stock emulsion and 8 dilutions
(2O-fold dilutions) for each temperature. Three rep-
licates, each consisting of 2O larvae, were used for
each concentration. Each group of experimental in-
sects was placed in a capped 250-ml glass jar. All
concentrations were prepared in 150 ml of water and
kept at a photoperiod of 14:10 h light:dark. Similar
control groups were used at each temperature.

The jars were examined daily and mortality was
recorded until adult emergence was completed in
the control jars. The mortality was corrected by Ab-
bott's formula (Abbott 1925). Probit analysis (Fin-
ney 1971) was used to determine the median lethal
concentration (LCro) and 9OVo lethal concentration
(LC*) at all the tested temperatures.

The effect of temperature on the inhibition of
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