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Laboratory larvicidal efficacy of etofenprox

(Trebon) against four species of mosquitoes

of public health importance

Abstract: A laboratory evaluation was conducted on the efficacy of
Trebon against four species of mosquito larvae viz., Aedes aegypti,
Anopheles dirus, Culex quinquefasciatus and Mansonia uniformis.
Results indicated that Trebon was most effective against M. uniformis
(LDso = 1.92 pg/1), followed by A. aegypti (LCs, = 3.51 pg/1), C.
quinquefasciatus (LCsy = 7.59 pg/1) and A. dirus (LGgp = 21.05 pg/1).
The effectiveness of Trebon when comparing to other insecticidal
larvicides is discussed.

Introduction

Trebon (etofenprox) is a diphenyl compound consisting
of C, Hand O only. It was introduced in Japan in 1987 by
Mitsui Toatsu Chemicals Inc (Udagawa, 1986; Thomp-
son, 1992). Besides being marketed under the trade
name Trebon, etofenprox is also sold commercially
under the name Permit.

A literature review indicated that Trebon possesses
good efficacy against various insect pests, particularly
agricultural. It was shown to be highly effective against
the brown planthopper Nilaparvata lugens without caus-
ing any resurgence (Udagawa, 1986). In addition, it has
an exceedingly low acute mammalian toxicity (acute oral
toxicity LDsq for rats, 40,000 mg/litre) and possesses
good residual activity (Thompson, 1992).

Though various trials have been carried out to deter-
mine the efficacy of Trebon against agricultural pests,
information on its efficacy against public health insects s
lacking. The present investigation was undertaken to
evaluate the comparative laboratory efficacy of the in-
secticide against mosquitoes of public health importance
in Malaysia.

Materials and Method

Mosguitoes: Four species of mosquito were used in this
study: A. aegypti, A. dirus, C. quinquefasciatus and M.
uniformis. They were all from laboratory colonies which
were established from field populations on Penang Is-
land and northern peninsular Malaysia. These cultures
have been reared at the Vector Control Research Unit,
Universiti Sains Malaysia since 1980.

All mosquito larvae were maintained in enamel trays
in the laboratory at 26 * 2°C and relative humidity 65 +
10%, except for M. uniformis larvae which were reared
in plastic aquarium troughs with Eichhornia crassipes as
host plants. The rearing procedures for each mosquito
species were essentially as described in Gerberg (1970)
and Foo and Yap (1982).

Bioassay Methods: The bioassay methods used in the
tests were essentially those of Yap and Hanapi (1976).
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Technical grade Trebon (96.3% ) was provided by Mitsui
Toatsu Chemicals. Preliminary range finding of dosages
which induced 15% to 85% mortalities for each species
of mosquito larvae were conducted before the com-
mencement of dose response studies.

Basically, bioassay tests were conducted using 1 ml of
each dose of insecticide added to 99.0 ml of distilled
water containing 20 late third or fourth instar mosquito
larvae in a Pyrex 250 ml beaker and mixed thoroughly.
For the control, 1 ml of acetone was added. Tests on the
free swimming mosquito larvae were conducted follow-
ing the standard bioassay method. However, five thin
Styrofoam pieces were allowed to float on the surface of
the solution for larvae attachment in the tests on Man-
sonia. Each dose and control were triplicated and from
five to seven experiments were carried out on each
species of mosquito. Larvae mortality counts were car-
ried out after 24-hours’ exposure.

For proper bioassay assessment, data with mortality
percentages exceeding 20 and pupae formation percen-
tages exceeding 10 in the control were discarded and the
tests repeated. The data were analysed by a probit
analysis program using an IBM AT microcomputer
(Daum and Killcreas, .1966; Daum, 1970).

Results and Discussion s

Results of the comparative efficacy tests are shown in
Table 1. Trebon was shown to be most effective against
M. uniformis larvae with LCsy and LCy, values of 1.92
and 3.78 ug/litre, respectively. Earlier, Yap and Hanapi
(1976) had reported the effectiveness of chlorpyrifos and
temephos against the larvae of the same species (LCs
values for chlorpyrifos and temephos were 1.54 and 1.92
pg/litre, respectively). When compared to the findings
of this study, it can be inferred that Trebon has a similar
toxicity to Mansonia larvae as chlorpyrifos and
temephos.

In so far as common vector mosquitoes are concerned,
information on the efficacy of control’ agents (both
chemical and biological) for the control of Mansonia,
especially at the larvae stages, is thin (Yap, 1986). This
may be due to the difficulty of culturing these mos-
quitoes in the laboratory. In addition, the habit of
Mansonia larvae to attach themselves to aquatic plant
roots is thought to make them less accessible to larvi-
cides,

More recent laboratory and field tests of both chemic-
al and microbial insecticides indicate that there are
basically no major differences in the treatments of Man-
sonia larvae compared with other major genera of vector
mosquitoes (Foo and Yap, 1983; Yap et a&-, 1991; Yapet
al., 1992). :

A. aegypti were also shown to be susceptible to Tre-



Table 1: Comparative laboratory susceptibility of Trebon against four species of mosquitoes. A minimum of 360 late 3rd/early 4th
instar larvae were used per test. Results analysed by probit analysis using microcomputer.

Mosquito : No. of LCs, (95% CL)* LCy, (95% CL)® Regression Slope
species : | tests + Std Error
Aedes Ty 3.51 7.82

aegypti 6 (3.37-3.65) (7.39-8.33) 3.69 + 0.11
Anopheles 21.05 32.58

balabacensis $ 6 (19.85-22.16) (30.17-36.31) 6.76 £ 0.50
Culex : 7.59 11.44

quinquefasciatus 7 {7.53-7.65) {11.29-11.59) 7.19 £ 0.12
Mansonia 1.92 3.78

uniformis 5 (1.88-1.95) (3.67-3.89) 4,35 + 0.97

* CL = Confidential Limit

bon (LCs, value 3.51 pg/litre). However, when bioas-
says were conducted using permethrin and temephos
against A. aegypti larvae, lower LCs, values of 0.64 and
1.74 pgllitre, respectively, were recorded (H.H. Yap
unpublished).

Bioassays of Trebon against C. quinquefasiatus (LCs,
value of 7.59 pg/litre) indicated that Culex is more
tolerant when compared with Mansonia and Aedes. In
addition, earlier studies using some pyrethroids against
C. quinquefasciatus, indicated better efficacies with low-
er LCs values. LCs values (pg/litre) for the pyrethroids
tested were as follows: cypermethrin, 0.05; fenpro-
pathrin, 0.27; deltamethrin, 0.02-0.07; fenfluthrin and
cyfluthrin, 0.70 (Mulla et al., 1978; Daz and Kalyanasun-
daram, 1984; Rajavel et al., 1986).

Finally, bioassay tests of Trebon against A. dirus,
resulted in the highest LCs, value (21.05 pg/litre) in this
study (Table 1).

In short, comparative laboratory bioassays of Trebon
against four species of vector mosquito indicated that M.
uniformis was the most susceptible, followed by A.
aegypti and C. quinquefasiatus. A. dirus was the most
tolerant of all the species tested. In comparison with
earlier laboratory bioassay studies of other larvicides,
higher dosages of Trebon are needed to achieve similar
efficacy.

This may also imply that higher dosages of Trebon are
needed to achieve desirable levels of mosquito vector
control in the field. However, the need for higher dos-
ages can be compensated for by the very low mammalian
toxicity of Trebon compared with existing chemical
larvicides. Further simulated and field trials are needed
to substantiate the use of Trebon for vector mosquito
control.

Acknowledgements

The authors would like 10 thank the following in connection with the
above work: The Malaysian Government (Il%PA Grant No. 3-07-06-
(}5-(!2g for rescarch supv)rl: The Dean, School of Biological Scicnees
and the Co-ordinator, Vector Control Research Unit (VCRU), Uni-
versiti Sains Malaysia lor providing laboratory [acilities; the stalf of
VCRU, especially Mr H.T. Tan, Mr Abdul Malek Yahaya, Mr Abdul
Hamid Awang and Mr Rohaizat Baba, for technical assistance and Ms
C.L. Tang lor typing the manuscript.

References

Daum, R.J. {1970): Revision of two computer programs for probit
analysis. Bulletin of Entomological Society of America, 16:
10-15.

Daum, R.J and W. Killcreas (1966): Two computer programs for
Probit analysis. Bulletin of the Entomological Society of Amer-
ica, 12: 365-369.

Das, P.K. and M. Kalyanasundaram (1984): Evaluation of K-
othrine, a synthtic pyrethroid, for insecticidal efficacy against
mosquito vectors. Indian Journal Medical Research, 80: 74-77.

Foo, A.E.S. and H.H. Yap (1983): Comparative bioassays of Bacil-
lus thuringiensis H-14 formulations against four species of
mosquitoes in Malaysia. Southeast Asian Journal of Tropical
Medicine and Public Health, 13: 206-210.

Gerberg, E.J. (1970): Manual for Mosquito Rearing and Ex-
perimental Techniques. AMCA Bulletin No 5, American Mos-
quito Control Association, New York, 109 pp.

‘Mulla, M.S., H.A Navvab-Gohrati and H.A. Darwazeh (1978):
Toxicity of mosquito larvicidel pyrethroids to 4 species of
freshwater fishes. Environmental Entomology, 7: 428-430.

Rajavel, A.R., V. Vasuki, K.P, Paily, K.D, Ranaidah, T. Mariappan,
M. Kalyanasundaram, B.K. Tyagi and P.K. Das (1986}: Evalua-
tion of cyfluthrin {OMS-2012), a synthetic pyrethroid for insecti-
cidal activity against different mosquito species. WHO/VBC/
86.935. 9 pp.

Thompson, W.T. (1992): Agricultural Chemicals, Book |. Thom-
son Publications, Fresno, California, USA. 301pp.

Udagawa T. (1986): Trebon, A New Insecticide. Japan Pesticide
Information, 48: 23-26.

Yap, H.H. and S. Hanapi (1976): Laboratory insecticide suscepti-
bility tests against Mansonia larvae. Southeast Asian Journal
of Tropical Medicine and Public Health, 7(4): 575-580.

Yap, H.H. (1986): Review on control of Brugian Filariasis Vectors,
especially Mansonia species. In: Control of Brugian Filariasis.
Mak, J.W. and Yong, H.S. (eds), p. 131-135. A proceeding of the
WHO Regional Seminar, 1-5 July 1985, Kuala Lumpur,
Malaysia, World Health Organisation, Geneva, Switzerland.

Yap, H.H.,H.T. Tan, A.M. Yahaya, R. Baba and N.L. Chong (1991):
Small-scale field trials of Bacillus sphaericus (Strain 2362)
formulations against Mansonia mosquitoes in Malaysia. Jour-
nal of the American Mosquito Control Association, 7: 24-29.

Yap, H.H., A.E.S. Foo and N.L. Chong (1992). Leboratory and field
trials of fenthion and cyfluthrin as larvicides against Mansonia
uniformis. Southeast Asian Journal of Tropical Medicine and
Public Health (in press).



