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Abstract

Tarsal-contact method test using glass  petn-dish  rather  than (e
conventional glass jar was used to evaluate the permethrin toxicity amd synes om
effect of piperonal butoxide (PBO) on nymphae of five strmins of Blatiella pomiiica
(L.). The test was carried out on 2-3 days old of first nymphal stage, at (owr
replicates of 10 cockroaches, The susceptible strain showed L'Ty, and KT, of 1281 qwl
841 minutes respectively. The order of resistance for all strans worce
GIR=BOY 1=DOY 2>FAY=8US. The wild striuns showed resistance rabos vaned over a coige
from 4.2 to 6.45 folds for mortality tests and 17 1o 23.24 lolds for knock-down 10-0s

Both method of tests showed similar pattern of susceptibility in the wld
strains. Companson of the resistance ratios for mortality and knock-down lcsis
revealed that knock-down test has always showing higher resistance ratio than the
mortality test. Toxicity of permethrin alone or with the synergist at dilferent
ratios on the susceptible and resistant strains showed that the PBO has modificd the
response of the wild and susceptible strains to permethrin, The result indicated that
increasing the amounts of synergist form 1 to 3 ralio in presence ol insecticide,
effectively will increase the mortalities, compared with permethrin alone, The 1:3
ratio compietely eliminates the resistance in the wild strains, indicating that 113

could inhibit the activity of mixed-function oxidases as & major metabolic patlway
in the resistant strains.
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Introduction

Insccticide resistance in the German cockroach, Blatiella genmanica (L), 1s
a substantial problem thal coniributes i control problems in many areas (2,7,10,11)
German cockroaches have developed resistance to a wide range of insecticides,
including organophosphate, organochlorine and pyrethroids insecticides (3,8,9,19).

Although efforts at monitoring for resistance in field-collected strains at
the adult stage of German cockroaches have been successful (2), very litle
information is  available on the development of resistance in this  speces,
particularly in the nymphal stage.

This study was under taken to measure the resistance spectrum of permethrin
in nymphal stage of four strains of German cockroaches and 1o gain preliminary
information en the  mechanism of resistance in these strains with the use of

synergist (piperonal butoxide).

Materials and methods

Five strains of German cockroaches were used in this sudy: 1) SUS  a
susceplible strain obtained from our insectary at the School of Public Health,
Tebran University of Medical Sciences, which has been reared continuously since 1975
without any inscelicide exposure. 2) GIR a wild strain, collected from a girlish
dormitery of Tehran University. 3) FAY strain, a wild strain collected from Fayyaz
Bakhash hospital in Tehran. 4) BOY | and BOY?2 strains, collected from two separated
boys dormitories of Tehran University. In order to avoid any heterogeneities in the
collected strains, each strain was allowed to rear individually in the reanng jars,
then the tests were carried out at the F1 generstion, The [ollowing insecticide and
synergist were used: 1) Permethrin, 93.6% Al cisitrans: 60040, Zeneea, 2)Cytochrome
p-4 50 monoxygenase inhibitor = piperonyl buteeade (PBO), 100%, Zigma.

The test was carried out according to the method recommended by Cochran, 1997
with some modilication. Insecticide lest was conducted in glass petri-dish (9-10 cm
of diameter) rather than glass jar. The inside of surfaces of two pieces of petn-

dishes were coated with 2 ml of known quantitics of acetone msecticide or synergist
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solution (1 ml for each inside surfaces). The petri-dishes were rotated cvenly 1
bood until the acetone evaporated.

After many preliminary knock-down and mortality tesis, 15 1
permethrin in technical grade at 25 minutes of exposure was recopniol .
discriminating dose. The tests were carried out on 2-3 days old of lirst el
slage in 3-4 replicates of 10 for each strain. Time-mortality/knockdown PRI R
were recor=d at  discriminating dose at initially 2-3 minutes interval s
susceptible, and longer intervals for resistant strains. Responses were revord.d
until 90-100% knock-down or mortality occurred at the end of exposure lime o ol
24 hour holding period respectively, Synergist tests were conducted on ol
susceptible and resistant strains. The synergist concentrations were reluled 1o
insecticide concentration by a definite ratio of 1:1, 1:2 and 1.3 according o e
method recommended (1). The data from the replicates were pooled and analyrod by
probit analysis using a SPSS package on an IBM computer (§), Resistance ralios were

caleulated as [.Ty;/and or KTy, of wild strains divided by LT /and or KT, of susceptible
strain.

Results and discussion

The results of mortality and knock-down tests with permethrin on the five
stramns are presented in tables 1 and 2. The SUS-strain showed an initial LTy, of
12,81 minutes. The wild strains showed resistance ralios varied over a range t'rum. 4.2
to 6.45 folds. The order of resistance in the strains compared with the susceptible
stramn were: GIR=BOY1>BOY2>FAY> SUS  with the resistance
6.44>5.41=5>4.2 folds respectively (see table 1).

raliwos ul

Siumilarly for the knock-down tests, the resistance ratios was cnloulare]
bascd on the KT, of susceptible strain to the KT, of the wild strains. the SIS i
showed a KT, of 8.41 minutes, Therefore the order of resistance for the strains wer.
BOY1=GIR=81TS and the resistance ratios varied over a range from 17 to 23.24 [uld-

Both testing methods showed similar pattern of susceptibility in all strains tested
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Comparison of the resistance ratios for mortality and knock-down test
revealed that knock-down test always showing higher resistance ratio than the
mortality tests. This probably could be a good indication for rapid detection of
resistance in a any field population. Toxicity of permrthrin alone or with the
synergist at different ratios and synergist alone (PBO) on the susceptible and GIR
and BOY 1 strains are shown in table 3. PBO modified the response of the wild and
susceplible strains to permethrin. The result indicated that increasing the amounts
1o 3 ratio in the presence of insecticide, effectively will

es, compared with permethrin alone. The 1:3 ratio completely
dicating that PBO could

pathway in the

of synergist form 1
increase the mortaliti
resistance in the GIR and the BOY strains, in

mixed-function oxidases as a major metabolic
different strains of German

eliminated the
inhibit the activily of
resistant strains. The effect of three synergists on
Kroaches, resistant to bendiocarb and pyrethrin was studied (1).

The resull support the idea that resistance may be attributed 1o an enhanced
microsomal mixed-function oxidases sysiem which is effectively inhibited by either
th earlier study showing some similarities in
the pattern of resistance. In contract, it was found that resistance to pyrethrins
(9.5 fold) in the Keny strain was unaffected by the synergists PBO or 5,8.5-

tributylphosphorotrithioate {DEFL0). It was suggested that metabolism s not

involved in that case of resistance and kdr-like mechanism is involved in the _

coo

synergist. Comparison of our results wi

resislance.
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Table. 3- Effect of synergist (PBO),

strains of Rlattells germanica

permethrin, synergist plus permethrin on susc cplibility of dilferent

Sirains Expozure time Inseclicide aynergist
(Minutes) . o]
Synergisi Permetbrin | Permethrin ¢ Synergist Permethrin 1 Permethrin 4
(FBO) {1:1} Synergist (1:2) Synergist (1:3)

5 (40 40 (40 (410 (407 il

0 225 55 L 1
25 (40) (40) (40) (40} (40} I

0 40 40 75 1]
BOY1 60 (30} {30) (307 (30} (30} 1

0 16.6 30 T 100

The figures in brackets represent The number of cockroaches tested

Table. 2- The probil regression line paramelers of knock down tests on different strains of German cockroach

Strains | o Slope +5.E KT, (95% C.L) KT, (95% C.L.) X' (dF) | RR®
= SUS | -1.4847 1.60+0.261 8.41 (6.04-10.90) 52,95 (34.36-115.30) 17.32 (13) 2

GIR | -4.0914 | 1898610455 | 142.88 (102.48-326.6) 676.13 (305, 10-6009.48) 2174 (11) 17
= BOY1 -1.47 064164015 195,47 (97.39-837.9) Hf.u...*.?uAH.__m.m__.,mq-:QﬂG_.wE 10,473 {6) 23.24

RR’= Resistance ratio a'= Y intercepl
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