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COMPARATIVE EFFICACY AND PERSISTENCY OF PERMETHRIN IN
OLYSET® NET AND CONVENTIONALLY TREATED NET AGAINST
AEDES AEGYPTI AND ANOPHELES STEPHENS]
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Iniernational Instinnte of Biotechnalogy and Toxicology (IIBAT). Padappai 601 301, Kancheepuram District.
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ABSTRACT The efficacy of the Olyset® net was compared 10 a net treated conventionally with permethrin
10% ermnsifiable concentrate at the World Health Organization recommended dose The nets were nssessed
under laboratory conditions against the maosquito vectors Aedes aegyvpti and Anopheles stephensi. Knockdown
efficacy for the Qlyset net was assessed after the first 10 washings and then afier the 15th and 20th washings
Data were not cotlected for the conventionally treated netting afier 5 washings because the conventional teatrment
was no Jonger effective The results of the swudy indicate permethiin effectively persisied on Olyset net for at
least 20 washings. confirming the regeneration of pesticide afier each wash
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Sumitomo Chemical India and tested without mod-
ification

Simijar methods were followed for both mosqui-
o vectors and nel treatments. Standard WHO plas-
tic cones were fixed on a net sampie and 1 to 2
day-old unfed female mosquitoes at 10 insects/cone
were reieased by using an aspirator Experiments
were replicated and 4 cones were run simultaneous-
ly for each replication After an average exposure
of 3 min, the mosquitoes were collected in a hold-
ing tube and fed with a 10% sugar solution They
were observed for 1 h for knockdown and then for
24 h for mortality Mosquitoes with broken legs but
able to fly were considered alive Similar exposures
were given to the mosquitoes tesied on untreated
nylon nets from the market, which served as con-
trols

The 509% knockdown time (KTg) was assessed
by using the probit analysis method of Finney
{1971) by the using NCSS 2000 package {supplied
by NCSS, Kaysville, Usah, USA)} Knockdown ef-

INTRODUCTION

Use of insecticide-treated materials is gaining
importance in mosquito conrol. Pyiethroids are
preferred for insecticide-treated materials because
of their low mammalian toxicity and rapid insecti-
cidal and excitorepeilent bmpact on mosquitoes
The Olyset® npet is a permethrin-impregnated net
with a reputation for a long-lasting efficacy, pro-
duced by M/s Sumitomo Chemical India Pyt Lid,
Mumbai, India The Olyset net was evaloated
against the malaria vector Anopheles stephensi. Lis-
ton, and the yellow fever vecior dedes aegypti 1.
to compare its efficacy to a bed-net conventionally
treated with permethrin 10% emulsifiable concen-
trate (EC)

MATERIALS AND METHODS

Bed-nets were evaluated against An. stephensi. a
principal vector of urban malaria, and Ae aegypii.
a vector for yellow fever Adults from colonies

maintained in the laboratory at a teraperature of 24
+ 2°C and 50-70% reiative humidity were used for
the study

Market-available nylon bed-netting (325 holes/
in?) was purchased and a portion (1 » 1 m} was
cut from the netting and assessed for its absorpiive
power in water (45 ml} and impregnated with per-
methrin 10% EC at 5 mi/43 ml to achieve 300 mg
active ingredient/m?* (WHO 1997) under laboratory
conditions As in Hougard et al. (2003), the dipped
net portons were carefully handled to ensure an
even distribution of the solution and then shade
dried horizontally After drying, the sample was
folded and kept at room temperature of 24 + 2°C
and 50-70% humidity for a period of 7 days Tests
began 7 days after impregnation. The same dimen-
sion was cut from the Olyset net supplied by M/s

* To whom correspondence should be addressed
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ficacy for the Olyset nei was assessed after the first
10 washings and then after the 15th and 20th wash-
ings. Mortality efficacy for both nel reatments was
assessed for only the first 53 washings because the
netting with conventional treatment was no longer
effective

Washing procedure. Washing was done by using
a Jocally available detergent, Rin® (Hindustan Le-
ver LTD, Mumbai, Maharashtra, India) at 0.5 g/
liter of waler in a washing machine (Whirlpool
‘Whitemagic Super, semiantomatic, Whirlpool India
LTD., Pondycherry, India) at 24-h intervals. The
washing procedure consisted of 3 min of washing,
2 rinsing cycles each of 2-min duration, and a 1-
min spinning cycie.

After washing, the net samples were dried under
sunlight for 3—4 h and assessed for efficacy by cone
biocassay During the drying period, the temperature
was found to range between 26 2] and 39 28°C.
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Table 1. Knockdowsn rate of permethrin-treated bed-net {Olyset® nat) against mosquito species.!
Washings Mosqguito species KT, (min) 959 CI (min) Regression equation
0 Ae. aegypri <1 —? y = 60239 + 08112 log x
An. srephensi 226 1 72-2.80 y = 42886 + 20128 log v
1 Ae. aegypri <] — y= 32272 + 15176 log x
An. stephensi 625 579671 ¥ = 23929 + 32767 log x
2 Ae aegypti <l — vy = 72064 + 01924 log v
An. stephensi 4 68 418-508 y = 3.1504 + 27606 log x
3 Ae. aegypii <1 — y = 58349 + 10827 jog x
An stephensi 416 3.62-472 y = 3.5840 + 22856 log x
4 Ag. aegypti <} — y o= 72064 + 01924 log x
An stephensi <] — y = 54283 + 08731 log x
5 Ae aegypti <1 e y = 59300 + 09236 log x
An. stephensi 155 §02-208 y = 47039 + 15610 log x
6 Ae. aegypri <1 — y = 64699 + 06284 log x
Am steplrensi 1 88 1 32--2 44 y = 45575 + 16057 log x
7 Ae. aegypri <1 — y = 6.6263 + 05394 log x
An stephensi 163 109217 y = 46727 + 135400 log x
8 Ae. aegypti <] — y = 63943 + 0.6538 log x
An. stephensi 152 0.93-206 vy o= 47333 + 14620 log x
9 Ae aegypri <l — y = 60711 + 09105 jog x
An stephensi 125 07i~1.79 y = 48769 + 1.2367 log x
10 Ae. aegypii <i e y = 39209 + 69433 log x
An. stephensi [39 0.84-1 94 y = 48134 + 12854 log x
i3 Ag. aegypli 263 1 99-3.27 y = 43548 + 15355 log x
An. stephensi 326 234418 y o+ dadd3d4 4+ 10832 log x
20 Ae aegyph 245 1 52-3 38 y = 4.6469 + 09085 log x
An stephensi 1107 57812 36 y = 36669 + 12767 log x

VICT,,. time required to knockdown 356% of the test population after expoesure; Ae. Aedes: An. Anopheles: y. probit ksockdown; .

time
*—, values more than 60 min

RESULTS

The Olyset net exhibited excellent knockdown
and mortality. Table | presents the knockdown re-
sults for the Olyset net. The KT, values ranged
from <1 to 11.07 min for An stephensi and <1 to
2.63 min for Ae aegypti Table 2 presents the
knockdown results for the conventionally treated
bed-net. The KT, values ranged [tom <1 to >60
min for Ae aegypti and 6.4} to >60 min for An.
stephensi Figure | presents the mortality results for
both net treatments against An. stephensi. Figare 2
presents the mortality resuits for both net treatments

against Ae aegypri. Mortality percentages against
both species remained at 100% for the Olyset nes,
whereas those for the conventionally treated net de-
clined substantially after each washing.

DISCUSSION

Olyset is a new concept {or long-lasting insecti-
cide-treated nets. The insecticide is incorporated
into the polyethylene polymer before yarn extru-
sion. The insecticide is then slowly released from
the polymer, allowing the avajlability of insecticide

Table 2. Knockdown rate of conventionaily permethrin-treated bed-net against mosquilo species.’
Washings Mosguito species KT, (min) 95% CI (min) Regression eguation
O Ae. aegypli <1 — y = 62676 + 08108 log x
An. stephensi GAl 5966 86 y = 22556 + 34027 log x
1 Ae. aegypti 23 39 22.46-24 32 y = 11789 + 27912 log x
An siephensi 30.42 29 35-3145 y = {3196 + 3 1556 log x
2 Ae aegypti 37 36 33 65-61 07 y = 08281 + 2.3722 jog x
An. srephensi >60 — y = ~0.6045 4+ 28643 log x
3 Ae. aegypri >60 e y = —04227 + 250989 log x
An. stephensi >60 e y = 04748 + 1 7411 log x
4 Ae aegypri >60 s y=05194 + 16166 log x
An stephensi >660 — y &= 18137 + 053753 log
3 Ae aegypti >60 — y = 06476 + 1.6202 log x
An stephensi >60 — y = 23731 + 1056 log x

VKT, time required to knockdown 50% of the pepulation after exposure; Ae. Aedes: An. Angpheles: y. probit knockdown; v dme

? e, values mere than 60 mit
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Fig 1 Morality of Anopheles stephensi when exposed 1o Olyset? net and conventionally treated net at different
washings

at the surface {WHO 2001) after washing and sub-
sequent drying under sunlight.

There is converging evidence that after 3 or 4
washes, insecticide is removed from the nets reated
by conventional dipping (WHO 2003) In the present
study, efficacy from the netting treated convention-
ally declined substantially after each washing This
implies that there is no regeneration of permethrin,

untike Olyset net Previously, the Qlyset net was
found to lose 76% of permethrin when washed once
and regained §2% when exposed 10 sbong sunlight
(WHO 2001). The results of the present study sup-
port the concept of regeneration of permethrin on
the Olyset net and confirm it is better than the net
weated conventionally in exhibiting long-lasting ef-
fectiveness after subsequent washes
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Fig 2 Morality of Aedes aegypti when exposed 10 Olyset® net and conventionally treated net at differemt washings
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