[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

S5 FYNSI] I iy RN NPT L -0 AT L

& Gl ol 39 oulan g Plowign Slawg s 9 9,0
ST 5 g 55 Sl 415 g 0 hudgilhf 5leiS 0 s>

"5-'1..\-[ Oun, SiS9 g ru.ﬁ“_.tb.é o) gario JIS ) et ol Glaile usigo

todaS>
Aomly 5o Zlale ) O g By det Jealind LAN-VIVO 1 ST (o) g Cadien (Slgd g Sl gy sl

A F N e g o 5T Cndy ey oSl LI VITTO 3y (g oy g S ey o (S

05l SletS ot 4 kB T G d Bl L e, YY) LT (g i 050 o Shihad b g 05 5
e mUaT gled e alJST 487 sty Hlas Y o,;_jb_a!.:Lé:.il,.J:Tjta.uT;,.,,.x{@L:;S.sJ.h_:sziu;Ty{T S s
VWYL /Y Cn s ol o5 (55 0 00 Ll gy Dol o 2 e 050 (Ul 03 g Jamite el g b el
5 e 55 bl sy e ke ol L e ST SLSUY 558 a b BT el s 8 e
3§ Latmta e 5 banlie 53 VA Caaglie G

S 58 el 3 e 5 s (6,8 o1 B 50 3 enlinad b gl e ol o 5T sleulaT s
R PPty

e ot ot GWIT (i Y e shghed 50, INVIVO L IN-VILTO o't et slets bST B et
S PR PR V% | RPPIPRLIN I PPV PRy - SN RS- iy WO LI - SPP I S T 7 U SO O g
B T I s p el VINVHEO g5 53 857 Jom s 03 40d aded LgdS 04t 4 1y o, e
348 o Amn B3 DL g e a0 St s e U ST e 5T AT S O 0l

b ot it 5 (S5 o st oS Bl oSN 53 Sy sl (6 e VSl S5y

Coplie s placior poliy ¢ (5 i 3 G0lS G 3y

e by e g (S pale oSy 2 by Sliiad 2oy otlags saitd (Bl L ajles S0 S 0t 0y '

oble bz« VFYR8 -FF¥F 2y Gesio sl

poles aolsit o fol flw VFAY e


https://sjsph.tums.ac.ir/article-1-285-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

e Sl i s il o 50D s

GJJTC..::-.J.SJ_:- A lie 348 ‘_gJLLngOlﬂ«; u-{‘.‘};
SUEY LTS P NS 7 U T WP LIS W PR
Paar P s 053 e dh 5T pa (5la 4
NS GNP E NPUE TS R SRR N P s o
2 bt Mt lT e s B (1465
RUEIFRYSSTES T2 5 RICUPREUCOP TR o
3 S e Ol et AT 13255
Sl e 52 2 8 bl 2 S il 15
by Idogmarand b CedYobte e s
(Sl Jm8 00 ) | my g Jgloes IVIOCC oy 5350
2315 Y et (8 e g i 04 OS  (A i
S0 1t Dl gus o gt Slmdy g2 ke DTN CC
B L = R P o P
po2 ol i mda S Yo st I e el o glone
P L,;;Tj(.l.\sf.bu, ST 0CC a3 g Bl
ddoes 110 CC 28Ty Cid 5 (gl 4230 Y 3l dmy g 03y
t M oy e de 000 ) At S Ls i gy 0SS
Sore s bl K et (Fast Blue B Salt v ce
By o Gl T B, e b A0 B Y e
e al A FERUS B P PE SRR RS N
(Hemingway 1.8. and Georghiou G.P. 1984}, §
beaddebad oo taml jo o Jlad oJ 8 fal Cs 5o
Aol b n X -y Oan 5 Jadew 23y Sabie
PEAPRAPRR AT 5 g 5 by (PH=VA , oA M)
o sdithiobis- Nitrobenzoic acid) DTNB
), {(Acetyl Cholin lodide} ASCHI =3, K. Yo
2o it T g Sigmi o 2y 3 G cpag
0333 LS OT Ty 0l 575 sl s ol .8 3 fa 413 s
ASCHI +Propoxourd jew (ASCHI (b & Lis
el (B35S Jrd SIS Jlgn Sy Jar ol o6 a0 i
YOr 521y g el g o bt Gl ey 255 (6
E b G n g o Uk e ki T 2 S
s el ¢35 pon a5 g Soa Yo 03 g0 055 sa0

Flela ) 2 Gl s e 8 15 5T s 4

oS Blattella germanica UJT 5 — 4

03308 ¥ 4 8T A gr ey (ST b (g et T
o Ll el b, g gl 4T bl ¢ oS S
AALT g el gl Db Mg G by ol e S
S50 g e L 03 il S5 0T sl sl
:,__fg__.rl_?t;uga__x:s,..w_.‘uz_d,gm__as
{Alali F.Q, et al. 1998; Bennett G.W. et al. 1968)
3 bes 2 5 G BT ril s o wilinte
S e e S oS S e Sl g eslind
FE{PLPSY. SN | g I o

3o 5 087500 L

NANUMNE [ V. P WP S 1P P W Py YD 3
{Cochran D.G. 1987, Finney D.J. 1971)

G Uy o g Tl i 1 6T et
g 3 bt g St POl e T e 56
Jicas (Heming Way J. et al. 1993) 50 stisd
0 53 o T Ed Ol o (b g sl i
B[P G [ U SOV I P . UL IO I
Sz g 53 el G ST Jml 5 (o sme 1l S 5T
O oo inty 23,8 s 3 aealie o2 (6537 e
STl o i e b By et ol O
C‘.,_.Jg&}.f,_r_lv,ﬁu;”jla;u;_uig_,;d._.;u.a.;_,:.,ld,
oz Sl s 1 8 343 i |y 0t
Al ol g Sl ) JaSe g on g

FLTIY
23 G\ e g Y b G ps aailan ol plal g)
o its = ol (S psle oS80 ) ptils oK1
P P e iy s 5 (g g5
P BT TR LRV JUTER PN oo 85 5
Ll e il (51880 o LT s 5 oSTU
XA oohy yade 55l S glin iy p g
P b g b2 T e (Gl g
pore o ls ot oS il 2 St o 25T


https://sjsph.tums.ac.ir/article-1-285-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

L;'.'.:Ll_{,.) Q&;d‘:-u‘_):::..db C.‘.JLL,'_'J L) 4.17-;1

IS8 e 1S iyl e g L U] )

o S O ila b Sl S5 glgd g 4 S
ok

o 5 A e By e
J DCLTYA BRI RN WL RN SR L K PPV ) L
sdabiia sl caa D = Sl e il
LT o Gl oo ) i 3 (s 4 K
edalin Ol oo () e 2o gl il ls (e D
e 33 g4 I E L-_,._’S’Jl_"..jlo.,t_‘!_c,.d: G 2de 4 e
e Sy B gor ot 2 o 3 e Dol
RO IRV E I NP EXX DR PRI AL JYOR
sue 48 OF dloe L jls S llas 2 b o 3T b iyl
R S PRTE POV« BOY PRI SO
A

Sl en S 3 a8 5 8 LS Dl e
O34 33 4y Do 33 g2 opl gl EL (ol Sl e D2
4 olSl s o 5T Cdlad i 035 5l 03 Jamee LAY
RQD IS PRESIRIUN RN SPLIN Pt Y-
Pt Bt oS et s s (o

Sl ghetan g el Sed P g S
NP FRY Lo IN PR EASRYA SEPRC VP IR
G 33 O3S (b S s ol g T
FIECERIE KE PP 0 DR PRI JAC G Y
sl bsT jsdma el LY 25 0y g s G
2 PS5 o S G4 el g Sl e g
N g e pde D 3 U P Y L S
P P G 03 T ol Sl s s e
(a0 y4vr J:.il__..a Sl il sde & o 54 ) I
LCIP\ B PR PR R ONTE N S S AP -

S b By L OLSs 5 b 1 0 2
FE o bl g b Sl g 1y 52l s tae USAet
A s et Y ey s D 0 b
YL;-‘JLLZ A.SC._.AL;J_I u‘:i!'i 248 gy 54 e u__i.L..

Jau:._,.«&.ﬂ_;sv_:J'JT‘_gYL:C__;hé_,giq- Ol 02

IA"‘[‘(“? apladd s fof Sl s 1AL Gl

Sr U 1 LT gl 0l sl s Ol
o ol e 4S1 (gl 5 0303 Sl (g o0 g8 25
S S Gle A a4 Ll Y CC S Ly
L e Al "
(PH=v , ./ M) (a s ) AL Silid SV CC Sl i
A2 3Ll dJ w8 Sl g ph Ol & s £ Sl
s e i gt py ady b pls
{Hemingway . el al. 1993)

2S5 0 SN 0 o gl LT el 1
ARG -IEY PRI WL RN D TN SN P IR N
Lo 228w o6 &8 shle Olge 4 i8S o 0 ol gl
Lof g ail o ol i) elhogg 17N
Sy et Uy (Hemingway J. et al. 1993)
Tt L oo UG o et cls gl
{Waldeigh R.w. el al. 1989) 4,5 % plot 4155

Gt ol s i SleSb) i g 400 5l
s(Probit) ey ST LT 25 5 sl
uazmtsPSSfu@dJuTuuﬂ@@
o=t 2«5« (world Health Organization 1981)
(SE) ;s st « 2o 2 LT30 ,LTO0 2.,
038 o e S 1 Xy

it s S Sl 4 do gy e DAeNBL il 6T
bl @by 53 0y o8 0S5 3t aslimd b 51l o S
o =70 bzl sya s (Tukey) 55 0,071 SPSS

A% el

1o o g S
Saat oo Bl 0 okl gl slms i

ali:.}l:}w_).l..- (A g;}}"‘:';l" ‘SL‘;&&I}D.- J‘*a-l.ls;

O35 (b 5 o s Lo ol by 5 015 (K25 p e

WAL o 2 e g el Sl ool b
el = 5 md UJ; e PR RS L |

QAR L O b S 2 Ol eyl

3 emlom 0P 53 U Ol by 5 o pdn S oL

250 dadr ) doms oa DL 15 er OoDhasd b g


https://sjsph.tums.ac.ir/article-1-285-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

(:J/..l,u Qlém‘:’u'):::-.ul’_j Coille ety aloee

TR

() dstr 4o LB W 58 b S b aylie
G115 et gt Do 334 LN e Sy B e

2= g8 40 e Oy 05 izem s an 3Dk

e T T P O P e

S &5 e et L3 3t e ey s tae
Coetl i ottt ACHE s &8 Jloe i3 ol g
W g2 e ACHE s 53 2ge g0 o b £
s e 93 ey o oS Ly e Ol sy
bt am gl oo Gy Al s e OB 6l
S e S5 5 4 Bl L 3 e O
O ol (oimn Dl ol 5 g S ls

s Ls.u


https://sjsph.tums.ac.ir/article-1-285-en.html

..m g™ 0 = e[
&, I~ 1 A = g g
,..uwﬁ vl $14V/A U404/ YAUL/ 4 CVOAAS " Q90 5T e g0
D M 34%4/0 Ay VALYT M QMY VIV ey = \ing
H WA AW AY A/ A4L4/59 " AQA/AS CovA it U Tna
m A ArAld Qo4 /A 44VAIAQ QAL 4 e 9/Ad =g
M. v 494974 V107 WVAS/AQ - QM4 " QUAd =g FFD 0
..r UOLIBIADD I0LI . , o
QUnp PIEPUE]S == PS plepuels = 4§ uea A WINLUIXE ] WITLUIE ] 7
<eb } —mR2 19 00 e e eI K 65 bl TS 2o 1605 v € o 6T ongpy
SN =K 7 o
S ==K e o
qUov =11 S r=10
FS g SFeae s
SN | s | sN s
S s: | s s s S e~ |
S S S S S S SN | SN | SN g Fo et
S S S S S S S | sN | SN| SN | SN | SN ey 3
TYoY lectle T oy | 2 guoy | W | P | gquoy | T | AT | guoy | eI AT oo ,.w,
AL Fego jeg ) RO gy £FD €0 “irge e £
<

06 |- e 0f (60 B € #60 mb B e b el S g e iy T of e R eR(EED

=l

[ 92-€0-9202 uo J41-Je'swnyydsks wouy pepeojumoq ]


https://sjsph.tums.ac.ir/article-1-285-en.html

2L

TY 309392 b wled 53 A0 4 e (ST (G pwgu Alio (SlgRig (omifgn 3 o boubign 995 99 dw i -V Jguer

S Lol ke o 0By b o Loy P A58 b S
o ot | ot | AChE | g b e | AChE i) e AchE L iy | st | AChE | iy | Sl AchE
L . N.S | NS N.S S N.S S S S S N.S S S
e S ol S N.S N.S S S S N.S S S
s Olen jlas S S S S S S
2 S5 N.S S N.S
U858 b S

t bl it o e o T aies

-1

Syl oS Jml = AchE
el gl i S S

s s e Ot = NS

r\mhu.v.nar.t\gu.qo.kvrmum.mG.o.u.urm_.m.wk..wzrmmu&.w_%{_nstfwﬁ\fhrmb_aﬂ\.«mmdmm&a Y Jovar

e Minimum Maximum Mean SE = Standard Sd = Standard Number
Error deviation
RTINS el \t BYYE Pz e BF/AAYD ARAY FIVAVE
1.8 v ROLTRE A4V - b VYYD Vo FIVTTY
b Ol yles 0 A FUYTO OF/AYT YATYY AYYVE
EFAL_ 14 Vafios . 4/ AFFIVIY VIFYDY FITYE
O a8 boS 14 VY ey VANTAS CRORY F/ETYY

SE = jias ool

Mean= ) e o Sole

[ 92-£0-9202 Uo J1-de'swnyydsks wouy pepeojumoq |


https://sjsph.tums.ac.ir/article-1-285-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

e i ynn il St AT aoes

Alali F.Q., Kaakeh W. and Bennett G.W.
(1998) Annonaceous are acetogenins as
natural potent toxicity against insecticide
susceptible and resistance German
Cockroach (Dictyoptera: Blattelidae), J.
Econ. Entomol 91(3); 641- 649,

Bennett GW. SW. T Spinks (1968)
mseciicide  resistance  of  German
Cockroaches from various areas of
Luisiana. J. Fcon. Enr. 61: 426- 431,

Cochran D.G. (1987) A selection for
Pyrethroid resistance in the German
cockroach (dictypolera: Blatellidae). ./
Econ. Fnt 80: 1117-1121.

Finney, DJ. 1971: Probit analysis . 3 rd
edition. Cambridge University press.
Cambridge.

Heming Way.-J. Small G.J. and Monro.
AG. (1993) Possible mechanisms of
organophosphorus and carbamate

polen slat s fof o VFAY Sliaas s

s b
insecticide  Resistance in  German
cockroaches (Dictyoptera: Blattelidae)
from different Geographical areas. J.
Econ. IEntomol. 86(6): 1623- 1630.

Hemingway J.S., Geor ghiou G.P. (1984)
Baseline Esterase levels for Anopheline
and culicine mosquitoes mosquu. News
44(1). 33-35.

Waldeigh R.W., Koehler P.G., Patterson
R.S. (1989) Comparative susceptibility in
North  American Blatella (orthoptera:
Blatellidae) species to insecticides. J.
Leon. Enr. 82: 1130- 1133,

World  Health  Organization  (1981)
Instruction  for  determining  the
susceptibility or resistance of adult
mosquiio to organochlorine.

Organaophosphorine and carbamate
insecticides-diagnostic test unpublished
document, WHO/VBC/81: 806.


https://sjsph.tums.ac.ir/article-1-285-en.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

Lt il g St edSTD abns

COMPARISON OF BIOCHEMICAL AND BIOASSAY METHODS IN
ASSESSING ORGANOPHOSPHATE RESISTANCE IN BLATTELLA
GERMANICA

Abolhasani' M., MSPH ; Shaeghi M.,! Ph.D; Ladonii H.,' Ph.D

In this study we employed two methods for gauging the sensitivity of B. germanica
strains to organophosphorus insecticides: an in-vivo bioassay that used linear regression
analysis (with mortality on a probit scale and logarithm of concentration) and an in-vitro
enzyme assay.

In the bioassay method, B. germanica nymphs of stage 1 (2-3 days old) were exposed 1o
patches of paper impregnated with 2% diazinon and propoxur. Compared to the sensitive
{reference) strains, all but one of the tested strains showed resistance to diazinonzinon
with resistance ratios of 0.97 to 1.67. As for propoxur, all strains were sensitive with the
exception of one subject that showed a resistance ratio of 1.6.

The enzyme assays used common esterase and acetylcholine esterase methods.
Comparison of in-vivo and in-vitro tesis on stage 1 nymphs of B. germanica shows that
both methods are reasonably sensitive in measuring resistance/sensifivity ratios. In
addition, the bioassay modalitv makes il possible to gauge the degree of insecticide
sensitivity while the in-vitro method can only determine quantitative or qualitative
changes in enzymes effected by carbamates and organophosphates.

This study is the [irst of its kind, conducted by the school of Public Health in Tehran
University of Medical Sciences.

Keywords: Cockroach, Bioassay. Lnzyme Assay, Resistance

‘Department of Medical Entomology and Vector Control, School of Public Heaith and Institute of Public
Health Research Terhan, University of Medical Sciences. P.O.Box, 64460- 14155 | Tehran, Iran.
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