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BIOEFFICACY OF OLYSET® NETS AGAINST MOSQUITOES IN INDIA
M A ANSARL' U SREEHARL' R K RAZDAN'anp P K MITTAL

ABSTRACT Olyset® nets are highly effective in kill
as evidenced in cone bicassay lests These nets also sho

ing anopheline mosquitoes within 3 min of exposure.

wed their efficacy on other vecior mosquitoes (Aedes

aegypif and Cx. quinquefasciants) at higher exposure periods. The efficacy remained at ~90¢% even after 20

washipgs at an intervid of 24 h agninst Anopheles culic

ifacies and Cx. guinguefasciams. Use of the nets inside

the house aiso resulted in drastic reduction of daytime resting density of mosquitces because of high repellency.
excitorepellency. and killing action of the nets. Pilot studies are indicated to evaiuate the impact of use of Olyset
sets on vector-borne diseases. particularly malaria, and its cost-effectiveness in comiparison to conventional

indoor residual spraying
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INTRODUCTION

Insecticide-treated nets are widely used as a per-
sonal protection measure in vector control for their
effectiveness in controlling vector-borne diseases,
particularly malaria. Field trials with various insec-
ficides such as deltamethrin, cyfluthrin, permethrin,
tamdacynalothrin, and others have demonstrated
cost-effective control of malaria However, low
reatment eates, washing, and erratic dose of the
insecticide in conventionally weated nets resuited in
dilution of efficacy of the nets. During recent years,
long-lasting insecticidal nets have been developed
to overcome such problems encountered with con-
ventional impregnation methods. These neis are
yreated at the factory with insecticide either incor-
poraied into or coated around fAbers, are resistant to
multipie washes, and have biclogical activity that
lasts as long as the net itself (up to 3 years for
polyester nets and 5 yeass for polyethylene nets).
Long-lasting insecticidal nets offer a practical so-
lution in terms of wash resistance, safety, and ease
ol use (ready-to-use pretreated pets), pending that
they Fulfill specificatons At present there ate 2
types of long-lasting insecticidal nets availabie in
the market—Olyset® net, a polyethylene net with
2% permethrin incorporated within fiber, and
PermaNet®, a polyester net with deltamethrin at 33
mg/m? (WHO 2001). Quality-control checls carried
out by the World Health Organization {(WHO) and
United Nations Children’s Fund (UNICEF) with the
2 jong-lasting insecticidal nets {Olyset net and
PermaNet) have shown excellent compliance to
specifications on both insecticide treatrment and net-
ting specifications. The efficacy of Olyset nets was
tested in several countries, including Cambodia, Vi-
etnam, Tanzania, Solomon Islands, Malaysia, Se-
negal, and Cote d'Tvoire (Nguyen et al. 1996, Itoh
and Okuno 1996, Tkeshoji and Bakotee 1997, Tami
et al. 2004, Doannio et al. 1999, Guillet et al. 2001,
N'Guessan et al 2001, Henry et al. 1999, WHO
3001). Results of these studies revealed that Olyset
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nets have demonstrated cost-effective contxol of
malarin vectors, redaction of malaria morbidity, or
both. In view of this, it was considered desirable to
investigate the bioefficucy of Olyset nets against
major malaria vectors and other species of mos-
quitoes in India.

MATERIALS AND METHODS

Materials: Olyset nets manufactured by Sumi-
tomo Chemicals, Mumbai, India, were used in the
present study Plain nets with 100 denier polyester
netting were used as untreated conirols. Field-col-
lected fully fed mosquitees from different sites col-
lected with the help of a suction tube and fashlight
during early morning hours {0600-0700 h) were
used in all bicassay tests.

Study sire: Beel Akbarpur village located in the
Primary Health Centre Dadri, District Ghaziabad.
Uttar Pradesh, India, was selected for the feld trial
The population of the viliage is about 1,800 living
in about 178 houses made of brick and cememnt
Density of Anopheles culicifacies Giles is very high
throughout the year Twelve human dwellings were
selected for field studies. Olyset nets were distrib-
uted in 4 structures; whereas plain nets werg dis-
tributed to each member of the family in 4 other
structures  The remaining 4 human dwellings were
used as controis, where no net was distributed.

Cone bipassay fests. Bioassay fests were pel
formed as per WHO standard procedures by ex-
posing field-collected bivodfed femaie mosquitoes.
Initially, discriminating exposure times for different
mosguitoes were determined by exposing mosqui-
woes for different time periods and once discrimi-
patory exXposure time was established it was in-
variably used for further experiments. Ten female
mosquitoes (Anopheles culicifacies, An. subpictus,
An stephensi Liston, Aedes aegypti Linn, and Cu
lex quinguefasciatus Say) were released in eacl
cone with the help of a suction tube and exposet
to the Olyset net. For bioassays, cones were affixec
vertically oo the netting to avoid the mosquito
resting on the surface of the cone. Because of v
wide mesh size of the Olyset net, 2 folds were used
After a 3« to 30-min exposuie, depending on mos
quito species, the mosquitoes were kept in holdin
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kits, which were kept vertically, and a cotion wool

~F

2z . swab soaked in 10% glucose solution was plugged

EE oot in the opening. Mortality was recorded after 24 h

& é 22297 as a postexposure sequel. Four replicates were used

R for each species Plain nels weré used as the con-
irol All data were pooled together and percent col-
rected moriality was calculated by using Abbott’s
formula {Abbott 1925):
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Y g B Entomelogical evaluation. Altogether, 12 fixed
z © catching stations were chosen randomiy with 4 sta-
u Lions each for Olyset net, plain net, and without net
'c% Catches of morning resting fauna were made every

week in a month with an aspirator and flashlight.
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The mean monthly density of indoor-resting mos-

el
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- uitoes was calculated as per man-hour. Percent re-
= Quitors = . P .
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8o by using the following formula:
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+ (density in control)] X 100

Action of Olyset nets: The action of Olyset nets
was studied in field conditions at Beel Akbarpur
village as per the procedure described easlier by
Ansari and Razdan (2000} Weekly night collec-
tions were made in 4 structures using Olyset nets
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Anopheles culicifitcies
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% = 3 and 4 structures using untreated nets. In each struc-
Z2zloceco ware, | volunteer used the net from 1830 to 0600 h.
geg|¥yTE" Twe insect collectors were deployed in each room
g‘ 50 to collect mosquitoes with the help of aspirators

and fiashlights. Mosquiioes that entered were col-
lected from walls, roof, and hanging objects hourly
throughout the night by 1 insect collector and the
other insect coliector collected the mosquitoes that
—now landed on the net The tasks of insect collectors

- were rotated to avoid bias. Mosquitoes were iden-
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Table 3. Killing action of Olyset® net against different species under field conditions.’

%o correcled morizlity

Anopheles culicifacies

Total anophelines

Culex quinguefasciases Total mosquitoes

Date E L E L E L. E L
Nev 2003 501 — 48 e 38 — 46.6 —
Dec 2003 419 —_ 3949 100 390 100 477 100
Jaan 2004 106 — 459 — 263 e 46.2 ——
Feb 2004 347 — 470 — 209 — 495 o
March 2003 377 — 367 — 334 e 415 —
April 2004 387 — 317 e 37.0 100 363 100

'E. Mosquitoes entered room; L, mesquitces landed on net Percent (%) correcied mortality was caleulated over untreated net by
using Abbott’s formula (see text) Each valoe is average of i6 replicates in § month

ly show that Olyset nets are highly effective in killing
anopheline mosquitoes even after repeated washings,
which did not dilute the effect

Entomolaogical evaluation

Indoorresting density of mosquitoes in struc-
rures with Olyset nets, plain nets, and without nets
is depicted in Table 2 Resuits revealed that average
man-hour density of An culicifacies during the pre~
experimental period in structures selected for Oly-
set net use was 53.75 & 112, as compared to 59
= 206 and 535 * 23.1 in structures with plain
nets and without nets However, the density of An.
cuficifacies was reduced drastically in structures
with Olyset nets. The percent reductions in density
of 4n culicifacies in the structures with Olyset nets
when compared with structures where nets were not
used during pre- and postexperiment periods were
94¢% and 95 2% based on density in structures with
plain nets and without nets, respectively In case
the of Cx gquinguefasciarus and total mosquitoes,
the percent reductions in density observed based on
structures with plain nets and without nets were
47.2% and 54 1% and 50% and 57.7%, respective-
Iy No reduction in the density of mosquiloes was
observed in structures with plain nets based on den-
sities 1n structures without nets. The results clearly
show that QOlysel nets not only preven! mosquito
bites but also keep mosquiioes away inside the
house where nets were used by inhabitants To con-

firm this hypothesis, another experiment was con-
ducted 10 evaluate action of nets

Action of Olyset nets

Action of Olyset nets was evaluated by studying
the repellent action, excitorepeilent action, and killing
action under field conditions Killing action was stud-
ied against mosguitoes that entered in the room as
well as landed on the net. Results obtained for a pe-
riod of 6 manths are presented in Table 3 Landing
rate on Olysel nets was drastically reduced However,
100% corrected mortality was observed in those mos-
quitoes that landed on the Olyset nets Mortality also
was observed in indoor-resting-collected mosquitoes
within 24 h. These mosguitoes were exposed 1o the
net for few seconds and settled to rest on walls. The
average corected percent mortality was 50 8% in An.
culicifacies, 41.5% in rotal anophelines, 33 6% in Cx.
quinguefasciatus, and 44.8% in total mosquitoes This
clearly emphasizes that Olyset nets not only kil the
landed mosquitoes but also kill the mosquitoes that
enter the room having Olyset nets and that are ex-
posed to the net

Repellent action and excitorepellent action of

Olyset nets are presented in Table 4 The resulis
revealed that Qlyset nets produced strong repelient
action. Repelient action of Olyset nets was more
pronounced in An. culicifacies as compared to toral
anophelines and Cx. quinguefasciatus The repel-
lent action of the Olyset nets was 552% in An

Table 4 Repellent and exchiorepellency action of Olyset® nets against different species of mosquitoes under field
conditions.}

Anopheles culicifacies

Total anophelines

Culex quinquefasciatis Total mosquitoes

Date RA ERA RA ERA R& ERA RA ERA
Nov 2003 50592 100=0 383 x43 100x0 385=x75 100x0 375x68 000
Dec 2003 51604 100x0 317x68 991x0 396x94 9990 38882 99820
Jan 2004 100 10020 346£352 1000 37991 100x0 375%84 000
Feb. 2004 a0 £ 9.1 100 = 0 33318 1000 375x6% 1000 37x535 0020
March 2004 542 % 71 1000 440220 10020 396+£20 10020 40+ 18 100 =0
Apri} 2004 526+ 104 1000 37846 100X0 398x54 1000 39750 1000

! Bach velue is mean = 8D of 16 replicates in a monih; RA, repellent action: ERA. excilorepellenm uction
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culicifacies compared to 38 6% in Cx. guinguefas-
ciatus. Results also revealed that excitorepellency
action was almost 100% against all the mosquito
species over a period of 6 months

DISCUSSION

The study revealed high efficacy of Qlyset nets
against An. culicifacies, the major malaria vector in
the study area. In bioassay tests, the 24-h mortality
in almost all anophelines exposed for 3 min was
1009%. Nguyen et al. (1996) reported that Ae ae-
gypti were knocked down after 9-16 min of ex-
posure to the Olyset nets and the adulticidal activity
remained 100% up to 8 months. In tials in Tan-
zania, it was reported that 3 min of exposure in-
duced 70-80% mortality in Anopheles gambine af-
ter 6 months as well as after 12 months. Time for
80% knockdown was about 5—6 min even after 12
months of use,

Washing the nets with detergent and reuse after 24
h also produced similar results as use of unwashed
nets. These results are in conformity with other stud-
ies (N'Guessan et al. 2001, WHO 2001} The high
efficacy of Olyset nets even after repeated washing
may be due to the reactivation of the insecticide. A
major advantage of the Olyset net is that its biological
efficacy is resumed by diffusion of the insecticide
from inside the yarn to the surface, which is accel-
erated by heat. This might be the reason for high
efficacy of these nets even after repeated washings,
which afso was observed in the present study, where
the washed nets were dried under direct sunlight for
5-6 h (35-40°C)

In entomological studies, it was observed that the
density of mosquitoes in structuzes with Olyset nets
was drastically reduced when compared to struc-
tures with plain nets and without nets This may be
due to the repellent action, killing action, and ex-
citorepellent action of the net. In a trial of Olyset
nets by N'Guessan et al. (2001) in M’bé village in
Cote d'Tvoire, 60% and 90% reduction in density
of An. gambiae and Anopheles funestus, respective-
ly, was reported. In a study carried out in Cambo-
dia, >70% decline in indoor-resting density of vec-
tors and ~60% decline in parous rate of mosquitoes
was reported where Olyset nets were used (WHQO
2001). Our results also are in conformity with these
results. It may also be pointed out that no toxic,
irritation, and allergic effects were observed in vol-
unteers sleeping inside the net and in technicians
doing bioassay tests on the Olyset nets.

In view of these observations, it may be conclud-

ed that Olyset nets have shown a high degree of

efficacy against malazia vectors and can be safely
used to prevent mosquito bites However, large-scale
trials are indicated to evaluate the impact of use of
Olyset nets on transmission of disease, particularly
malaria, and their cost-effectiveness in comparison
to conventional indoor residual spraying.
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