[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

Q1-101/199) 30l /7 eosin 5)gs /0G5 i)y eole slGilily (alc alas

o 315 933 p gows 49 Cungliio 3wl 38 DEF g PBO (glgiuns § yaww il Ao
39 Jb 0 g @ )1 90y p oo &) Canglio oyl s gem 3 SIT (5 gwow 30 J3b 159
SWIT (5 ywow

"0k o i (G s LT el

Ol 05 €01 (S g sk o815 (bl 0dSTais (Bl b 03 5le 5 (Kb ol o i 09 b)) i )17 (5 i)

¢ YVAABNFRY 2l (U g e S 30) Ol O3 008 (K e o8l ety oSl ¢ B b o5k 5 Sy ol o 2 055 sl Y
ladonnih@yahoo.com

Ol 05 Ol (S g sk o8l oty 0dSCaits (Bl L o35k 5 (Kb ol o i 03 8 maind (51585 (5 il ¥

o

(s 55— I3l LT 51 (Blattella germanica, Blattodea: Blattellidae) SLuJT (5, s i b0t 9 4o )
el 3o il e 15 by L ST clmmns s cgr s g1l 3648 350 oo o g Lkt 5 Lol el ey
o O 2 3 INVIVO S5 a0 JilolS 5 )l i pgens 4 Cod ST (6 s St slie (SlgonndlSs (g 2 canlllae
5L

i Ul 5 O, et 50 oKl 5 Ol lo o Sl 5T o 3 ey ST s Sl s aslllan ol 3 5w 9 (99
0375 31 ool 5 ol ikt e (65115 Slgalie 1l 3 s 05l iy ARG LST OLSS dayl 5 ot g5
23 Coaslin SlpaadlSn g 5 Sl o s 3 S ol e B S35 1 i il g 4 DL
3,5+ DEF 5 PBO (slgrs 5 jim jloslinal Ly )5S de (slgiS o i 0 o 03 0T SlgilSa Slos (65T mazr slgi 5
288 IE

2 e 3V JalST 55k 1y L s alad 55 Zuaslie 35 5 )l gk o sans ol pan DEF s 5 s 51 eslizal il 48l
osb 35 ol S b g b ol 5 e (5 il e (slgili sloy (sl 3 Zanslie PBO 5 Ll
35 0aslin PBO i iy Cunslie Ol jpe 2uSs 43 DEF 31 87

S DEF a8 55k 5505087 5 )l ity 0 o S sl g s o) 21 53 S0 4t 55 26 8 Ao
#5153 PBO Lals gy o518 5 )l iy 6 S Canslin sl 53 512l Slgms 5T WU s 255 o> OLi5 ey S
pde 5 JoSG S 30k alS ks (6,05 (SLa) pelSle ol (e 4S5 5 51 oS 5 sb 4 1) Cnslie g
B bl s S S e 5T 4 e il

s 5 s ¢ 228 )8 ks e a5l ¢ ST (6 pon 5o 1 0319 S

WAl QV/FIY: g asSol AY/A/YA: dlis J g s

4ok
30352 15 Solew L ST e 5 gz ) g1l U Blattella  germanica, ) ST &, s
aS das e )5 5L Cos oyl pen |y Ol Sl (s s5ws I3 BT i (Blattodea: Blattellidae
Sl 03,5 bl BB 8 1y 5T ol b o5l Do s i ol 35 o e Ll 5 LA g il s Loy


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

sl 3G awslds 9P

03,5 s 05,5 b 5T Lol sb 4o i O L
G 3651 B 1y 38 0k Jlab esle 515 oo Paso
osla j95 S CoT ¢SS 4w PBO 055531 .8 =12
o LS s S sl 1 0T 5l 25 5e Jled
T 55 6,5 9y 58d J= 30 6,5 (YV YV 5 YO-Y4) as
@S,S,S-tributyl phosphorotrithioate (DEF))
e S ot S Oy gl 03 28 5 b
b 6o pmed e 5lgs 8T Sl o L Coan
S wan by e gl bl 55" Y sene 5505 edga
oLl S sle Lils (6 ol Lgm 45 ola 276 2 Sla
3,8 o 18 eslial 3550 sl 5 )l s dber )
(P —YA)

Sl ke SLaIT (6 s b e ole 5o o o S
ot S 0 o 4 o slin g s sl S5 35
£33 3 AET (35 Canslie Sy e aalip o8 5L
b o glie Sy ke S5 o b 1l sl oo glia
ol L o5 € iy Sl S o
S aglie Calibus gls 08 Slalid 5 Gasets 4l
S g O J1s 53 L (1S 0 i O3 1 (0
o o i S ST (g g D11 53003 8 (o LT
el e pSSB WSS 0 g5k e 25
258 95 5 0553 ¢ S Mgl o el
o slin (gLa o adlSle SO1F 5 FA-FY) 03 87 Iy Conglis
S S o Sl onliwl L D35 9 (0 ey Sl
(F¥—£0) cwl o3 § s DMC , DEF PBO
Cnglie gla ‘._.Mg\iﬂ w5 gl andlae O 5STG Ol 0 s
ROUNPREHREN PO NI C PR - RPN R IC
Cnslie (sLa oudlSa i ) glate 4y Sl anlllas nl b
Ol s s Invivo St ST (6 s 33 35 g0
o3l b byl 5 ool ndy sla 5576 i 4 o
Ll a5 0, (,L?L;\DEF s PBO sl s § o )

Ak aslin sla slSe | AT 5l -yl ol

Seslinal coj e Calibes Slgdy) 4o 4 4 5 L.(V-9)
ST 6w Loyl 55 dlonny o g Ln 2SST
s o ipste O ae [ Lalasd (o o s
g ST g e Y5 b sl e
SLa (il 505 8 pslin oslizal 35 50 p o 41 S
AU T 6 potal sy & Caslin gl 51 s & sn
sl 4 s 5 i Olalllae Lis s .(Ve-19) Conl ails
SLa S o i 4 Lo ST (6 g St gl )
el 0y 8 el a5 5k 5 DLl (S wo i
piperonyl ) W LS 55 Jois e U s 5 e Slalllas
i A& od—a> 0L (butoxide  (PBO)
S,8,8-) ST s 55 s)shd Sz 55 5 1A 550
olis ;s (tributyl phosphorotrithioate (DEF)
S slie 3Ll 53 31l sl o 35T Cleb i okt

OF=VA Y oY) Conl o3 b 287 0 i ol S
Sl el Slinte 51 SLLET gle 2S5 o ke
by 1S (owled ool lls o)lS ks Aien
Elsl o5 2 4 Sl Sats ool (51l (5350
S bl e (Ul SBT 5 Sl o ke
Sl i Sl s b S35 1 NS 5 ol b
035 o S oyt 5 e 5l &S syl LG
e B e 3 (YF) ML e LS

o b DL S ke Cool ol 5 o sE

AYV-YY) Wl
o ST 5156 oS dted g led 3l g0 b S §
Iy LT ouas JSis Jleb osle ¢ 28T ol Lol il

Sl fom PBO aisn o 5 500,50 s
Jbs 3l e sl sla (270t 3 &S ol b 05 2.8
LS 5 s o ,iud 581 g 55 oo by ey 5
3,5 o ol el 5550 oL 5 o)l s e
ol Dl i a2 ST Ll e PBO

5SS g 3 0l ds s gls o 3T PBO 058

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

QW 38 guwn

OMF CIN) s aalons s 0505T plonil 513 (MOCIT
L g oddion 5S4 gy Gildas (led 25 50
S o i (F£) 1440 Jw 5 0,LSes 5 Schraft
b 4y et ie CBE L el L el 35, JIKSS
Pl 0L Gl o o Ll iy ol el
IR P A PE P RPNV P GE W)
e p3 sples SRl C S ol SL OB

Ab asiemg/m’
oLl ((Discriminative dose) (& 3lod Cdalé pumitd
S aS A Bl (e A4S ot I e gL
3l g sl 3131 (15 S o) ol K5 e
e So L g ples Cbile ale oo 0 0T L oles
g 3 andllae 350 sla 5S7 0 ke b Sledie Slisle3T
Al ST e e Sl s e e el
S la bl oL, 5 )l g (JSST)
ORI CEE JEN P WAt NP SFypn
Yo el L OT o 5 a8 ) (0 il 53 0kl agS
Pl (o b Cs oS i, bdd ol 2 e
IR P eSS oY 5 s b (Cal)
S 5SS Dl e ke a s il SL O b
el (ol g L 5 (s V0 1SS ) sl
Lg!u:,;gjbdub)u?&‘wgﬁbcgogn;\.m
5,5 bl e 55 0780 & bl (s § wreT T L
o e A 43 8 53 (s ples SBle Ol e o
Chle OTL oy o (65T maz Sl s Sl
s3T5 50 Calies sla Clale s 51Ad cpnd (6 les
aslllas 3550 Sl S0 i b Gladhe Sl LejT plowil
ME/M’ Be 4 Ll s ol Sy S
¥ SOde 4 N ME/MT Olpe 4 LS 5 $9F
Spled gla CLle Ol g odd wisT O b L ules adds

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas

U.‘L&‘u\.g.s CAT O.:‘).) QJ}L&A aJ%u\g:joj)LrA ")“5:&5‘ ‘D-—\.AT
Qﬂﬁ.&.ﬂﬁ—:ﬁ}ﬁb&bb)\f&hﬂckﬂw \)

ol 43 8 oy g il y ol 3 andllas pl 93 S

IR )
wuaﬂbajjj(xJM\)éouCl_?d‘dLb

pske o8l g oSl — BB b o3 )ke 5 (S
S S 5 e SLa s 05 2 0L (S5
5 s Sleklen) milg S0 5l odd 65T e
el 0y3 8 plail (e sadl ool 4yt o8l ys 5 and s
SN GIT g (s i A (o5 sl () )
5 2 o igm b el gl e gl Ol lay
S35 5 s Sla oK 5 (6 IS g Olazi L
o3 poaz cali (> gy 93 4 015 4 ) oSl
Sl aied G b 53 p g Sl 4 JUESH 1 ey 5 03 S
DL sl (S 5) ST (6 s sy o smes
a3 YVEY Al Loyl s 55 OT 5 s canalis
elisy 0y85 5ty o) s s Cusby 5 3l Kl
AR LT Galas g 1s o3ls B ys 0 welu VY
Sl 0 a8l M,tﬁﬂn 3 0SB AYPA Jl 51 &S
S o i L el 05 0,5 (Si ke ol
Susceptible ) lus b s Olyim 3 5dee (6,106
2l 54 S eslinl Cadine SLiyLejT s (Strain
ol i ol g b s gls s Sl LT I ol
W28 ,8 15 aulie 3 g0

O g Y g0 5 canlllan ool 53 loSliiw! 390 (2 bouwd Sgo
s o b )l ks (UGS el 357 e i
GLs G AN o sl a3 U by 187 AV
AV Lo s ax ;5L DEF 578A o s a5 LPBO
258 15 eslinul 5 g0 (I Ol gim el

G 04 b 9g03T B b 1 petaw (5 3lo 4iiT ogou
3y 40 Ls‘w;‘}}&‘)cb‘ﬂi)w ol s a5 8590
=Ll 5 F Cm=glad) 0T sl G5 ool b


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

sl WG aumlis 9ic

PBO s jum 3V oslizal (615 sre CoDisl a8 ()
(P<e740) s sdali PBO s § s 51 05l ps
Sled s 53 2O s (S 0 pho @ Coned Zuaglia Ol
(2Y0-00) Lol Oliwyles (LFV/O-A+) dis Oliwslas
Ol by ((LFO-OY/B) o gedl ol 4 oSleys
(LOO-VID) yae Iy Olwjlaw ((LFV/B-0+) g
s ol (V) (NS agd Olastla
SlCou (MY ) oS oKl 5 (LV0-Nee)
AN 4 ¥ 5 4T 4 sl LDEF i
e 13 e IOl &S (Y opled Jde) ZdL
S 5 s 31 03l (auxijEF S 5 s 31 03Lizus]
@ Cad Coglis Ol (P<t/00) us cualis DEF
—PY/0) Lde Ol sles Glgdgw 53 LS 28T e ke
wo lys VOV ) L Obwsley (/e
CINYID-AD)  gmy o Obiwyloy (1Y +=20) e gall ol
AN dgd Olale (V0 =AD) ze S5 Oliwslew
S oKl 5 (hr-V0) am i oKl ((/AV/O-Y 4 )
) slgas LPBO o o 31 cos (V=Y 0)
SV oyled o) S3L Al Y 4 Y 5 ) 4 Y )
r.\”PBO s 5 o 1 03lianl s (6515 Sme (oD
(P<e/00) wi stalie PBO s 51 oslizal
Olje 457 3l5 OLiS oS o SlialojT ol imeas
Sledsm 03 Ly S ot 4 ol Caslia
(80-Y ) Ll Ol law ((fA =Y+ +) s Oliwjlas
o Ol oy ((A0=Y ) e gl al 4 oe
Olazstle A=V ) Lae Jy Okjlen (A =14 Y)
5 X0V ) an b o () ) 63 dgd
LUDEF o m Sl Cow ((¥0-110) (655 oKl
Gl el Y 4 Y 5 4 Y e ) sl
Sheslizal e (syls gme CNl &S (F ojlad Js)
DEF o} Sl oslizul pis 5 DEF oo

(P<'/'0) L& edalin

ol C)M :(Synergist assay) w3 s s lo3T
Ll ol 5 s Ol lons 510k (6557 g Sl
5354 S 51,5055 550 ekinl (553 sl il
o3l b 5 INVIVO 42 b 4 o § e S ST ulgs
3550 oles 235 o DEF 3 PBO sls o o
b Ol ST gy ol 53 (FY) &3 8 515 anlllas
VoY O 4 Ol 4 e S 5 e (Sublethal) ouezs”
L) Olejan 2570 o ) S S e o ) Y 5
oA eslial 5 50 ((owlad gy 4 S § e 5 A 0
VoL LLSS o S F s Sl T onl (FY) o5 8
(g5 e R la3T 2 62y bl WL 5 (6 5
S o 40 (52503 5 el 1 (SSG Aals 53 Ol s

il olams
Sl andllas ool js Ly o1 Judodi g 4o o8 (Sl
ANOVA ;LT sy e esls 055 Hls e dslis
5 5eenlS s &S Sl oslizal b L8 ol s S eslinal
Nl o by 5 Cblilgy oS ils sl ST 5 S e
s 2 1> (ae P<e/00 1 s oI SPSS (11/0)

..\izjf

& bl
4 Zewi DEF3 PBO i J1 o)z ool b
S50 2 b S bl 5 ool s e s
20T @l & 38w ST s WL gla
bl eds esls Ol F LY old sl
W S Cwslie Olge 31 OLE G SliobesT
) ke Ol sles Slgdism 5> L pds S 6 e
o oleys (LYYB-FV/O) k4l Ol yloy ((LYV/O
(X =00) gm b Olley ((LYO-OY/D) e sadl sl
Led Obtle (OV/O-FVID) e Js Obw,les
PREVAR 77 BN SN PR VRS PR P L g
LPBO i 1 o (JAY/D-Y10) (655 oKl g

osled Jgdo) COL 2als Y 4 o) 4 Y ) 4 sl

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

90 Iy gws

4 Caliee led o SWIT 6 s 5 6555 pPBO 5 o ol jan 4, #7/7F T g LS LI JU SRS FER RUPNE

b oS S
4 0y L
v iy Vi Vi St e

g
Yo Yo Yo Yoo e
IS T FV/0£5/Y Yoxd o Ol slows
4Y/0£0/4 VOO V/OEOIV £O£0/1 Kigl! O3l ylous
Voo Vo£o/Y VY/8£0/V FV/O0+0 0:_;5_031”1 &y olKiloyd
Voo Voo A +0/F I XES7A Ry Ol ylow
Voo av/o£/Y qr£0 YY/0x0/Y yae J9 Ol ylow
Voo 4.0 . . SN g lois- Lo
FY/0£Y/A YVIO£VV/Y . . S g o193
Yo v/ /Y AY/DLYY . Sy olles

e slgd g SWIT 6 sm 5 Jb 555 2 DEF Cf i ol on 4, 77/¥F MM’ 18 ks S5 02 03051 oo 588 s doy3 =Y Jsaor

&b.w wa u’;})
4 S0 pi Sl
yor oy poy poe ) e
T
Yoo Voo Voo Voo
ol
Voo Voo SVIO£5/Y Y0 Ao O biw ylow
Voo Voo Yo\ FO£0/9 S Obw ylow
Voo av/0=\/Y AY/0¥/V FV/O£V/Y OB 80dl el 4 > oSl 5o
Voo Voo V01 /Y 0+ £F/) Ry (3w slow
Voo Voo INZEIZA YY/O£0/Y ya& ( J9 Ol yow
Yoo A0/ . . SN g Oloss-L
Yoo Voo O=Y/0 . Sy o) g>
Voo Voo Ad=B/Y . S5 okl

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas



http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

e sleTugyow WG amylis 99

b g g ST (5 s S W 535 » PBO

G5 ol pon 4 VY4 MM 5L 7 2 0 505T a5 &S e sy =¥ g

el oS By 4
|y |y ) \ e 4 S0 g S
S §
g

\ \ Yoo Yoo ool
FY/O£O/Y 0+8/Y Ao Ol ylow

Voo 40£0/Y Voxd/Y Aigdl Ol slows

Yoo FY/OEY/V Yo£0/Y 0x\/Y 80l gl 49 g 0lS oy

\ \ AV/O£\/Y \O+O/Y R Ol ylow
ADED/Y A\ Vexd yae (J9 Olwslow

Yoo av/o£V/Y av/0£V/Y S W gl Sl
VOrO/N VYOOIV Ry o9

Voo 45/ \V/0+0/ S olSlgs

Calsee slgd g ST s 5 @l 535 2 DEF o ool jan 4 VY/74 mg/m’ )byl 28 6t 505T om 5 S e o s —F Uspr

b oS s
4 0 e S
y:y y:y (I St e
g
3 3 Ve Vo o
3 ) Ar) o Ol o
! 3 a=0/Y gl Ol slows
\ \ Voo 0x\/Y 80l gl 4 g 0lS oy
\ \ 40+0/Y \O£0/V e Ol ylow
3 A Ae e (F9 Ol slow
! ! Ve S SN gl Slais-La
Voo a8/ Yod/¥ SR ol
\ ) Yor0/¥ S5 olfe>

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

S\AA NIV

©leiS o i 4o i B germanica s ylis s
anfllas 5 (Yo 5¥9 5 FA-OY) Conl axils Clls Sl ylS
3,8 o Syge Olpl 53 S ol b sl ST Ll
SLIT (6 L o) ln 3 Cath go S ST (g0 Aol
A ol S slie g it a0l 65 (355 Sl e
G 2 5 Ceaslie Ly pde sl p ST ABL 0 ST 2
S a5 Ll gl Coaglin g 35 51 aLST
SlormsilSa 1 AT (S 5 anlllas ol 5l oiel oty
03,5 oy 535 on a5 0l T Ay el
53 335 oslil SLaIT (6 g b o5l 53 Slelyl8
L pge 148 8 Oy po Sldllas 4 a5 L o se
LT 51 S o7 o st s darb b 5 015 st Ji
pyoms danls oz 1l S glize SlalylS 05 S e L
SIFF 5 OF-09) 555 sl |55 b 5 slS e
DL Lt o i iy Sl sl oy pike S05 3
lold 5 et il aen aalllan b e 558 o5
o dm OAS S| o o a5 Canglie Calibes (glgannilSas
Sty 45 33,8 oo LT (6 s Oy J5 15 55 1S
e o5 6 AelS Dlllas el T 55058 e
pde 5 ST 358 Al taber 51 s e elSa
ns ) 03 Sl G55 el 05T 4 L Sl

2,8 Sspe

S5 domd

S glie g g ol Bl 3 Sl 4y a5 L IS sk
DEF vy |48 5 sla f b 5 ool8 gm0 S
Sleos 5T YU Hlow i odias 0L (s § ol
Jobol 5 Ll s 4 il Caglie sl 5o 5l 2l
J=l8 b a1y Canglin g g o9l ST 55 PBO Ll sy
PR 5 6 K5 Sl ol (s &35 |
Joil 5T o el e o 5 J5SGS558
bl adls I Sl o S

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas

oy

pso— S35 —=DEF ¢ Sl 2olT s
BE Q_AijucL_w«j:\:QLﬁ:.} ol s ool ma
STy w3 e sb 4 5 le3T 5y 5e sled g ales
slael 53 5l Glgas 3T YUl 2ds sdias Ol
Lol o350 L s o2 5150 S0 53 pgan ] 4 sl
s S5 Ol loagedids Ol oy slgd 5w ,5PBO
JlS 5l a1y Caslie il Ol slay 5 ms 5 o505
ﬂ&xﬁjdﬁadwﬁn@lﬁnSaﬁ&ﬁj\
Joil 5T o el b pie 5 J5SG S350
acsls cdbss £ 3o ol a Cand Canglas o 3l mal B S
o i A 1 i eslanwl 31 AL WUl e aS sl
Al ST (6 s b o5l 53 SLLIS 05 5 (slgas”
Sl el anj 5o Lis 5o 3,8 O e Dl
s 4 o G (6 o sl (gl
4 el o3ls 0L ) iy 5 0L S
S DEF 5 PBO (gla s 5 i 31 olizul b Cue glis
3 Sl by ey 3l pladl 5 a3 gy ST 0 2 ol g
Sl ol jlgn Sl il 5 5658 1550 Slgas 5T Lo 5
> DEF 351 55 ol asdlbs 5 S 55k (V2 5)V,YY)
S s 8 0ualin PBO I iy Canslie O opn&a
sl oo Olim $Std g 5n Glgms 5T 15 oda il
Ol sms L3651 550 P50 o557 st o 55T 5 e slie
o 4y S o gl 3Ll 3 0 S $SS Jale
el 03 5 5 S s Slgd g 53 Ju sl 5 )8 s
S35 o Dl o 5T Sl S35 gt S o
g5 AS oo A oy SIS U
By o Dl 55 S 0 e e 4 Sl A5
Slgaimw Ol g5 (oo (s § o Sl ST Sl eslinul L
S sad olold (hyls i Cuwplas sy H5 a5, ‘_,’A.U'JT
ol ab S Sy il Gl 4o ST Sllas L(FY)

Pry. 505550 5 bl il a S Cul ol 51 S


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

e sleTugyow WG awylds A

Ole3 1 el oy 3 5 eloil 08 (S ke o8 S18y08 9 K5
.::degls)ﬂjﬁwtﬁ\wwvju)lfﬂ M.byf&ja&u\:ubu\—i\iwybduﬁd\
wy5a =0l (S pde o8lails Coiligy 0 aSiils

References

1. Kinfu A, Erko B. Cockroaches as carriers of human intestinal parasites in two localities in
Ethiopia. Trans R Soc Trop Med Hyg 2008;102:1143-7.

2. Enayati AA, Motevalli Haghi F. Biochemistry of pyrethroid resistance in German
cockroach (Dictyoptera, Blatellidae) from hospitals of Sari, Iran. Iran Biomed J 2007;11:251-
8.

3. Cochran DG. Cockroach: biology and control. WHO/VBC/82 1982;856:1-35.

4. Vythilingam I, Jeffery J, Oothuman P, Abdul Razak AR, Sulaiman A. Cockroaches from
urban human dwellings: isolation of bacterial pathogens and control. Southeast Asian J Trop
Med Public Health 1997;28:218-22.

5. Melen E, Vailes L, Pomes A, Arunda LK, Chapman MD. Molecular identification of perl
an IgE cross reaction allergen in American and German cochroaches homology to mosquito
ANG12 gen. J Allergy Clin Immunol 1988;101:156-61.

6. Pollart SM, Mullins DE, Vailis L. Identification quantitation and purification of cochroach
allergens using monoclonal antobodies. J Allergy Clin Immunol 1992;87:511-21.

7. Nalyanya G, Gore JC, Linker HM, Schal C. German cockroach allergen levels in North
Carolina schools: comparison of integrated pest management and conventional cockroach
control. ] Med Entomol 2009;46:420-7.

8. Fu X, Ye L, Ge F. Habitat influences on diversity of bacteria found on German cockroach
in Beijing. J Environ Sci (China) 2009;21:249-54.

9. Wang C, Bennett GW. Cost and effectiveness of community-wide integrated pest
management for German cockroach, cockroach allergen, and insecticide use reduction in low-
income housing. J Econ Entomol 2009;102:1614-23.

10. Miller DM, Meek F. Cost and efficacy comparison of integrated pest management
strategies with monthly spray insecticide applications for German cockroach (Dictyoptera:
Blattellidae) control in public housing. J Econ Entomol 2004;97:559-69.

11. Silver KS, Nomura Y, Salgado VL, Dong K. Role of the sixth transmembrane segment of
domain IV of the cockroach sodium channel in the action of sodium channel blocker
insecticides. Neurotoxicology 2009;30:613-21.

12. Lee CY, Lee LC, Ang BH, Chong NL. Insecticide resistance in Blattella germanica (L.)
(Dictyoptera: Blattellidae) from hotel and restaurant in Malaysia. Urban entomology project.
School of Biological Sciences, University Sains Malasya.11800 penang,Malaysia. 1999;
P.171-180.

13. Nasirian H, Ladonni H, Davari B, Shayeghi M, Yaghoobi Ershadi MR, Vatandoost H.
Effect of fipronil on permethrin sensitive and permethrin resistant strains of Blattella
germanica. Sci J Kurdistan Univ Med Sci 2006;11:33-41.

14. Nasirian H. An overview of German cockroach, Blattella Germanica, studies conducted in
Iran. Pak J Biol Sci2010;13:1077-1084.

15. Wei Y, Appel AG, Moar WIJ, et al. Pyrethroid resistance and cross-resistance in the
German cockroach, Blattella germanica (L). Pest Manag Sci 2001;57:1055-9.

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

99 (i) s

16. Lee CY, Yap HH, Chong NL. Insecticide resistance and synergism in field collected
German cockroaches (Dictyoptera: Blattellidae) in peninsular Malaysia. Bull Entomol Res
1996;86:675-682.

17. Lee CY, Soo JAC. Potential of glucose-aversion development in field collected
populations of the German cockroach, Blattella germanica (L.) (Dictyoptera: Blattellidae)
from Malaysia. Trop Biomed 2002;19:33-39.

18. Valles SM. Toxicological and biochemical studies with field populations of the German
cockroach, Blattella Germanica. Pestic Biochem Physiol 1998;62:190-200.

19. Valles SM, YU SJ, Koehler PG. Detoxifying enzymes in adults and nymphs of the
German cockroach: evidence for different microsomal monooxygenase systems. Pestic
Biochem Physiol 1994;49:183-190.

20. Hemingway J, Small GJ, Monro AG. Possible mechanisms of organophosphorus and
carbamate insecticide resistance in German cockroaches (Dictyoptera: Blattelidae) from
different geographical areas. J Econ Entomol 1993; 86:1623-30.

21. National Pesticide Information Center - Piperonyl Butoxide Technical Fact Sheet.
Available at: http://npic.orst.edu/factsheets/pbotech.pdf. Access time: was created in 2000

22. Moretto, A. Piperonyl butoxide. In Pesticide Residues in Food - 1995. Joint FAO/WHO
Meeting on Pesticide Evaluations 1995: Part II - Toxicological and Environmental,
International Programme on Chemical Safety, World Health Organization: Geneva,
Switzerland, 1995; p.277-306.

23. Knowles CO. Miscellaneous Pesticides. In Handbook of Pesticide Toxicology; Hayes W1,
Laws ER, Eds;. Academic: San Diego, CA, 1991; Vol. 3. p. 1471-1526.

24. Talebi Jahromi Kh. Pesticide toxicology. University of Tehran Press :Tehran, 2006.p .492.
25. Olkowski W, Daar S, Olkowski H. Inorganics, organics, and botanicals. In: Common-
Sense Pest Control; Tauton Press: Newtown, CT, 1991.p. 107-127.

26. Hodgson E, Levi PE. Interactions of piperonyl butoxide with cytochrome P450. In:
Piperonyl Butoxide: The Insecticide Synergist; Jones DG, Ed.; Academic: San Diego, CA,
1998.p .41-53.

27. Tozzi A. A brief history of the development of piperonyl butoxide as an insecticide
synergist. In :Piperonyl Butoxide: The Insecticide Synergist; Jones, D. G., Ed.; Academic:
San Diego, CA, 1998.p. 1-5.

28. Pathiratne A, George SG.Toxicity of malathion to nile tilapia, Oreochromis niloticus and
modulation by other environmental contaminants. Aquatic Toxicology 1998; 43 (4, 1): 261-
271.

29. El-Merhibi A, Kumar A, Smeaton T. Role of piperonyl butoxide in the toxicity of
chlorpyrifos to Ceriodaphnia dubia and Xenopus laevis. Ecotoxicol Environ Saf 2004;57:
202-12.

30. Sun L, Zhou X, Zhang J, Gao X. Polymorphisms in a carboxylesterase gene between
organophosphate-resistant and -susceptible Aphis gossypii (Homoptera: Aphididae). J Econ
Entomol 2005;98:1325-32.

31. Payne GT, Brown TM. EPN and S,S,S-tributyl phosphorotrithioate as synergists of
methyl parathion in resistant tobacco budworm larvae (Lepidoptera: Noctuidae). J. Econ.
Entomol 1984;77:294-297.

32. Kasai S, Weerashinghe IS, Shono T. P450 monooxygenases are an important mechanism
of permethrin resistance in Culex quinquefasciatus Say larvae. Arch. Insect Biochem. Physiol
1998;37:47-56.

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

e SlgTun o 136 alEs oo

33. Alves AP, Allgeier WJ, Siegfried BD. Effects of the synergist S,S,S-tributyl
phosphorotrithioate on indoxacarb toxicity and metabolism in the European corn borer,
Ostrinia nubilalis (Hiibner). Pesticide Biochemistry and Physiology 2008;90:26-30.

34. Magaiia C, Hernandez-Crespo P, Ortego F, Castafiera P. Resistance to malathion in field
populations of Ceratitis capitata. J] Econ Entomol 2007;100:1836-43.

35. Zhu YC, Snodgrass GL, Chen MS. Enhanced esterase gene expression and activity in a
malathion-resistant strain of the tarnished plant bug, Lygus lineolaris. Insect Biochem Mol
Biol 2004;34:1175-86.

36. Chai RY, Lee CY. Insecticide resistance profiles and synergism in field populations of the
German cockroach (Dictyoptera: Blattellidae) from Singapore. J Econ Entomol 2010;103:
460-71.

37. Liu H, Xu Q, Zhang L, Liu N. Chlorpyrifos resistance in mosquito Culex
quinquefasciatus. ] Med Entomol 2005;42:815-20.

38. Ahmad M, Hollingworth RM. Synergism of insecticides provides evidence of metabolic
mechanisms of resistance in the obliquebanded leafroller Choristoneura rosaceana
(Lepidoptera: Tortricidae). Pest Manag Sci 2004;60:465-73.

39. Ladonni H. Susceptibility of Blattella germanica to different insecticides in different
hospitals in Tehran-Iran. J Entomol Soc Iran 1993; 12 and 13:23-28. [In Persian]

40. Ladonni H. Susceptibility of different field strains of Blattella germanica to four
pyrethroids (Orthoptera: Blattellidae.) Iran J Publ Health 1997;26:35-40.

41. Ladonni H, Sadegheyani S. Permethrin toxicity and synergistic effect of piperonl butoxide
in the first nymphal stage of Blattella germanica (Dictyoptera: Blattellidae). Iran J Publ
Health 1998;27:44-50.

42. Shahi M, Hanafi-Bojd AA, Vatandoost H. Evaluation of five local formulated insecticides
against German cockroach (Blattella germanica L.) in Southern Iran. Iranian J Arthropod-
Borne Dis 2008;2:21-27.

43. Ladonni H. Evaluation of three methods for detecting permethrin resistance in adult and
nymphal Blattella germanica (Dictyoptera: Blattellidae). J Econ Entomol 2001;94:694-697.
44. Nasirian H, Ladonni H, Shayeghi M, Ahmadi MS. Iranian non-responding contact method
German cockroach permethrin resistance strains resulting from field pressure pyrethroid
spraying. Pak J Biol Sci 2009;12:643-7.

45. Limoee M, Ladonni H, Enayati AA, Vatandoost H, Aboulhasani M. Detection of
pyrethroid resistance and cross resistance to DDT in seven field-collected strains of the
German cockroach, Blattella germanica (L.) (Dictyoptera: Blattellidae). Pak J Biol Sci
2006;6:382-387.

46. Scharf ME, Bennett GW, Reid BL, Qui C. Comparisons of three insecticide resistance
detection methods for the German cockroach (Dictyoptera Blattellidae). J Econ Entomol
1995:88:536-542.

47. Cochran DSG. Insecticide toxicity, synergism, and resistance in the German cockroach
(Dictyoptera: Blattellidae). America Entomologist 1990;83:1698-1703.

48. Scharf ME, Hemingway J, Small GJ, Bennett GW. Examination of esterases from
insecticide resistant and susceptible strains of the German cockroach, Blattella germanica
(L.). Insect Biochemistry and Molecular Biology 1997;27:489-497.

49. Siegfried BD, Scott JG, Roush RT, Zeichner BC. Biochemistry and genetics of
chlorpyrifos resistance in the German cockroach, Blattella germanica (L). Pesticide
Biochemistry and Physiology 1990;38:110-121.

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas


http://sjku.muk.ac.ir/article-1-867-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-07-03 ]

1ol ¢35 puwn

50. Scott JG, Cochran DG, Siegfried BD. Insecticide toxicity, synergism, and resistance in the
German cockroach (Dictyoptera: Blatellidae). J Econ Entomol 1990;83:1698-1703.

51. Dong k, Scott JG. Synergism of chlorprifos against the German cockroach ,Blattella
germanica. Med Vet Entomol 1992;6:241-243.

52. Metcalf RL. Mode of action of insecticide synergists. Annu Rev Entomol 1967;12:229-56.
53. Nasirian H, Ladonni H, Aboulhassani M, Limoee M. Susceptibility of field populations of
Blattella germanica (Blattaria: Blattellidae) to spinosad. Pak J Biol Sci 2011;14:862-868.

54. Nasirian H, Ladonni H, Vatandoost H, Shayeghei M, Poudat A. Laboratory performance
of 0.05% fipronil and 2.15% imidacloprid gel baits against German cockroaches, Blattella
germanica. Hormozgan Medical Journal Summer 2006;10:157-166.

55. Nasirian H. Duration of fipronil and imidacloprid gel baits toxicity against blattella
germanica strains of Iran. Iranian J Arthropod-Borne Dis 2007;1:40-47.

56. Nasirian H. Rapid elimination of German cockroach, Blattella germanica, by fipronil and
imidacloprid gel baits. Iranian J Arthropod-Borne Dis 2008;2:37-43.

1991 10 /7 eosin 5)gs /0G5 (i) eole slGilily (alc alas


http://sjku.muk.ac.ir/article-1-867-fa.html
http://www.tcpdf.org

