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Abstract

Background and Aim: The bed bug, Cimex lectularius (L, 1758) is one of the most important health pests
which have very closely related to the human environment. This study aimed to review and collect information
on the identification and control of bed bugs.

Methods: In this review, papers found in scientific databases were used after removing old ones as well as
duplicate content. The information obtained from Iran and other countries of the world was categorized and
presented in the fields of identification, level of infection, ways to control bed bugs and prevent their spread.

Results: Many studies have shown the widespread spread of bedbugs in homes and other places such as
student dormitories and military sanatoriums in Iran and other countries. Some factors such as increased travel of
people as well as bed bug resistance to pesticides can be effective in the outbreak of this insect. Many methods
have been proposed to control and limit the growth and expansion of the population of this insect. Control of this
pest in small populations will be very easy and fast, therefore, detection of bed bugs in the early stages of infection
is very important.

Conclusion: Contrary to expectations, bedbugs have become very common in urban areas in recent years, and
it seems that the spread of this insect is still increasing. Although this insect does not play a role in transmitting a
specific pathogen to humans, its bites, especially at night, cause insomnia and loss of comfort, which is sometimes
associated with psychological effects. The use of any of the control methods alone is not able to control this insect
and a combination of control measures should be used. In addition, regular monitoring of this insect in areas prone
to infection can be very effective in preventing the spread and recurrence of bed bugs.

Keywords: Bedbug, Cimex lectularius, Insecticides, Chemical Control, Integrated Pest Management.

*Corresponding author: Amin Shojaei, Email: Amin_Shojaei@ut.ac.ir
Address: Department of Plant Protection, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, Iran.


http://dx.doi.org/10.30491/1.1.3
mailto:Amin_Shojaei@ut.ac.ir
http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

NN
4’3 \‘

\

)

1

1 !
\i&\\ //}y Vfeo UMU & b)m &y 8,9
T

10.30491/3.2.62 4

Sl ;3 (Cimex lectularius) wlgsess (ol JLiss! 51 g uSwiu 9 J 58 sl oo,
195 8390 1ol

b 515 dowo (63 poiusd L a0z F Cdugi dose T sl el ¢V Jugd (e

Ol ol 457 dlllads (S pole oS o Sij S 0uSitgfy ey s 5 cuiligy Sl Sy
Ol oo dives egy 08D o jyplisS oS o Kol 095 T
Ol ol 87 dlllats (S pole oKl o o Sl S
Ol s apabine il il Coppita ™
el iobestss (o)l gl o (o)l s8> Cuiligy Coppto®
A\ RRVRS RS R VIS UR VS SRV RRVAVAR Y - P PR
B>
L yirgh Q.;.] 23, OL».?I S e b kSJJ)J S byl &8 ol ke u:.il.xed b alos 5| c_:19>c..>o ook HE:KY-S 9 Ao
ol oas plosl Olgsess ol Hlissl g (gl 5 (g piin ¢l J S dine y 094 clelbl (6,915,5 ¢ (6,S55b Cum
o3l (65,55 Cllas (pizran g (00 dB 3)l50 Bls Iy ¢ sale gloolly 5 0 il piime Sllio jl cadlllas oyl > i g,
Sl 5l oS gle g by slooly ¢ So9T ljae ¢ olwlids (claain) )3 cyloa slayguiS 1303 g ol 5 oselcawday clellsl .as
03,5 a8l g Cednaiod o)
clrolBislol 5 ool claolled Jud 5l (Slol S5 5 Jilke ;0 (ol opis pSads (o S 4 (ool Olillbe taidl
& ol Caaglio (pizman 5 231 (bl 5 &8l (il ke Jelge Sl (B ol ably e sloyglS S5 5 lpl o (allas
onl Caman G585 45) ) Codgazme dbul 5o g U8 slp o0k slasbyy il S5e oyt cul Glib 3 Bl e oS ]
Sl adgl alye o wlo pasis dU 0y aales @y g coly Hluw So g8 clacures 3 cdl opl S8 ol onsdl)] o pis
Cawl Cod] Pl b
opl Dby Bgy Ay o Yo 4y g Slal il jla (5505 Bble ;5 p3l gla Sl ;5 b ele laml BUS s 1 g S Ao
o 3l [ids sl 4 paskie slislen Jole D) 10 opis opl do (STl (l58] s 55 lisred (s slalasco j3 6 i
k_i.{ P )15 & ] o‘).o.tb ‘_5.’|9) )LT L é.@l}c L_s‘>)) 2 &S b}«)go uwlw] u.L.» 9 u.s‘9>.b p&l; Cud FK.J: 2 b):9¢b ‘j Lgl.tbu»;
e il eopl poglle 0,5 5148 oolatul 3y5e (J S loludl 5 825 Wb g 030 oyl Cpl Hloe 4 BB Hlesa JiS sla g,
A8l Jign o ol 300 Emd 5 B2 5l 55855l 12 Slgicsn (Fgl At Bolia 2 0y )

Amin_Shojaei @ut.ac.ir : gyl Cuy . £ ud Cpol : Jofus o0ty 55°
alpl colhen i e g oKl o659l 0aSisly o (S5 520LS 09,5 1 o0l

by b doxe


http://dx.doi.org/10.30491/1.1.3
http://dx.doi.org/10.30491/1.1.3
http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

ol )3 Wil o I Al 4y ol Cnglio pppiam g Jilio
(VV) 228l e 0yt

2P bl S p (e daie lagh)lS 4 e L
g (9 Sl p ol e WU 5 g opts Corex
Caol 0dd lused dle) ol hlscele 5 pdise
s Selll (6,915,5 5 6,555k g 5 adlllas oyl (FATAY)
9 Sidom 3P re 5l g cpl Jude CELS dlej
08t & s > IS lagbyy (npvie Sl Geonen
sl )Soly 51 Sy eizmen Cul a8 Sabul wlods yb)l58
ol Gblio oSl (ol Loyl b cuslize o8 8l oyl J 8
el 04335 W)l 2l oo (3l (S5 Jore g

LEIY
eadlas pl > el 2lg) g9 jl pol (5)950 alllae
VeVe BV laglo b assllisl cllis 5 ele Sl
ool sojlenls bl b govis 3yl b alitl
S Ll gl e wlidcun Nolgsss
. Cimex lectularius. bed bug Cimicosis " ol Js"
Common bed . Parasitic diseasesanocturnal bed bug
Environmental factors . Monitoring Infestation. bug
» Gl gomime b s Bed bug infestation .
Scopus .PubMed «Google scholar Ju3 ;| ole slaoSL
izo dllie YV gaoome 10 5 85 e ScCiENCE Direct
391 goud s Ll 5 By a8 el cons 4 ) g LB
Yeoo Jlojl oS dlie Yo f slis ¢ 008 3)lg0 Bl e
Ol wisgy JIygsp Ul ke Hlasl 5l wlasl e
wlis gl ol easobal Al YoF olas 5l S
Bl S5l s pSole lp g B39 Sllie [ o3 b (o955
Canddy Olellb] ab dalllas 3)lg dlis A dlass Colys j> 9 B
ol (sl ypiS 13 g ol 3 ele Slaiuns 5 Ulie 51 outel
4 dilale (Sogfl Wle g wlbesy) (b diej 5
5 Gl Coenl (lon 59y (B sl 5 Wlle (ol
5 Camer Ghpns Jinl Ll g sLasl laoly (alics)lon:

43)5 Gl g (ganaiod ol J 58 (izren

Coy g sl

ol )l 0o ) g (owlindiumns 5
B Jsl cr 0y 055 Jols gy Al yo V gls 0>
wlo iz @l @yl (V= JS) Conl @l ol g oy (o
ol P gpScdy WS e gpSCdy Jb D @l el e
Traumatic) ljew! z@ o cos canld G,k 5l opie
oyl (SySas g opl 43 b e plxl (insemination

oiSan 5 Jugs | 5¥

.

LV RPY

gl Gl g by o glaJl b Sluis ble
da plw 31 58T e Heteroptera «wl, o Cimicidae
(V) ol oad ()13 L3>yl 1 &5g5 A0l s g i YO
Syl o yd s s g 3o,8 4 blo sloged SOy ol oyl
gl o s sioin VB 5 o all syt ot o &5
(V) ol S (8 yore50 g9 088 (o (0S5 9 iy rhaw 5

a8 039y Cudilige 9 (S 50 Cuenl Pl il ypis 5l ule
oz jl ool i) sl (S35 baes b S35 o b))
olidpg b plagbie & sien Jlsios 5 IS ol
Sh sl (K0 g sl (Buy olas aSle calise
Ja.z}r..o Lﬁ Ji)] c)a.ib t_ii u‘?a..ctb o}g)pl 4 ul9>u>u d.:lu.:
Lo bnyle )3 35390 (sla ol I @Blg,d sl 6,85k s
@35 byl (90 b slis G ) Gl Jlo Gl g 435
(i)l ) el (S35 090 s b Clpdis (pl sl 035 oo
%)

Cimex lectularius 4 Cimex hemipterus 45 42
ol 535 L 5 003 3L (5 ypmn S 3blio ol iy
a p i p ol W51 Caa woole Slpdes )b (IS clad
2 s LS 53 e (53 e Lisjlo D> sla ez
PSSl P emin sladshe (s pScin ) &y
S8y 2929 iy oo I lheS & odle i (3 )3 29290 (B
oyt ool 33 Jeddg g9 pizmen 5 )kl Gilb o
655 (1) 1l sl b T g0 s (B3l olse o intee
ks b3 (C. hemipterus «e8 4 s C. lectularius
G55 rrals olysa ol 5l g ail lul e ks L
Sogo ol 59y Dlalllas oyt 5 00 aBld loa 5> el
(¥) ol a8 )3

SlasgiS s 3 p3 e iz 3| o NS ol
Shws (Sgman oSl ool s 4 @dbaswg
Wzl d3BLS Al 51l gl o i o9 p6l b liaS
(A=0) cusl osd ()15 2yl sloygtS I Sy g )il
a (Sl 5l SUb F a8 ol L cope yeiS p (slaalllas
ol claolSilss (3 YooV BRAY b Jlo b s ebe
Oy diwoj opl 13 (oS Sllllas )l 13 . (1) ol 00 oimliio
EYI0 94> a5 5,8 iyliS YO Jlu jd sladllae .l 43,5
Ol Jlod 53 el 3B 53 (s 2590 Slolig) jl 2oy
Jol b 5> (6,503 adlllas e (Vo) Slodgs wlw 4 03]l
w0y Pwme (sl sl 78+ as ol ol ohssle !
Sy pazeie Bl 58S .(VY) Sog ob9ﬂ el ool Al
KV J.ab.c B >y > 1wl oA ui':)])'f 0yl ‘_')g.\ ul‘*]"
2 b iSo pis olile 8l g )8l Llouls g cyblue yiul38l

VFoe ")MU&TD)'AM'}‘YD)QQ lg‘)bh..«bdub.w


javascript:;
javascript:;
javascript:;
http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

£0 /1 ol slalasxe > (Cimex lectularius) Glysess wlo Hlisl jl g i 9 JyxS slaby,

An s b jule (VYY) WS o odlaiol 265 lsse
Odo oSS 9 U L_9U.>)J 9 99y 0 ULAJJI Croww 4 d)lpu?
0 yui> u;] 5 Sl )Ls, ..\uLnL;o.) u.§b OLM}I “9) b
Wil 1y (8> cdld (ieS Ghjpe & sl Sloj b )l
Wi g e g b plin p3 el it (pl 4 g 23L
ol 5 8 )l Jos Jgomaygbds 25 (0 O )90 435
.)9> ‘SLQD&QLJ LY Ltbu»l.w ‘uj )1 a® 9 o..\wrbbul uL.’-)T
Sl S35 Ol nieS SBpo a3 lappele 035 (5l
36 e il e Y B Y alold )3 bses ¢ i xio & ydw)
S35 3 @ 4 bl opda ol Gemed Kgd oo (i
TS NS (o0 (SN (rerdid Ojgody g AL 353 (e
W odalgs SIS s halS 4 e glaiwd Gpgen
W5l 505 labiee sl p oglle Llgsuss ol (VANY)
@IS w3 oo )15 w2ld 3)90 35 |y (Il Sllgs g e ¢ 2liS
O S sy 4ls age oy (8 0 il (5 S
Al Al Gis aan ¥l i &S 5 i Slds ) dzwd
oo 9 b poyp oo i b S Gl 5o
&Sy olbedle 503y wds osle oy 5l 5 uin @S 408
VO LY ) wiad o un 5 (s pScan (gl Slansl caslie 4ix
o o |y (i 15150 555 sl ol
o S e U ey s 0y 0 juis  Sloossj Ulgy (a8 oo
5 SNj 0y Jsb Liuliél wsl awsh 4l LSS JBle
Slie IS b (V) wm3ipe &y liosdss >Shos i
ol g () Al pe 0 pds 495 & baoygy g (il (Sloo;
> St e el o 3l ol g Lol 3 4035
(S 4 ( Sy i gl & S Jgl 0 slooygy (VF)
Sodij yloj bawgio (s 15 pas G yguo 50 it (bl
1SSl 00 03] (e oy YYIV B AY/A 51 ol w09
S (399 U oSS 42 S5l o 2 5l ol 1>
oy (pl (uy Jolpe S0 b aslie 3 ()0 oo 4 aw
Sy oy b Ol ol Cand Jlay oo 055 oS Wil e
(YF) A dalgs
P9d O 0351 3 e )5 & Cuoglie (e piSader lul 38l
3 Jsl gl ele o cwsl W ool 4 gl oy 0 o
S (o 4335 ()lje (53 51 LS JBlas pgs 4 Sl (Syor oy
WI5 (9d P G o)1 (Sleod) (1Sl A5 g psbds 3,5 0
S33)l50 4y a5 b (V) Cowl 00 duasloea 59, VE/Y B YY/D
ol bl o pl )84 pamie sl Shg 5l (SO 0
Siid lalazs )0 48,5 518 o 138 255 )0 e Slgb uils

|

J Mar Med Summer 2021, Vol. 3, No. 2

lplyoslo iz (oS35l (S i Joo G 53 5 i
0o iz oS5 A (eeylez 59y NS (o g el JUES)
PU & duS Sy (Shp oal 2)b 2929 S8 (Shp K
Cawl p gl (550855 50,483 Joro 45 355 0 L Ribaga 5]
(0)

295 Celo w1 wodle e &y w8L JUES] (slap !
S e ek |y ol elaess 5 obls, bplaess 4 |
P& g sldiwd 5 (S Gypod dle oyl (g IS5
od 58 biee (S5 0 baas 5 &bl calisee gla iz
WS o aS (5550590 Jsb jd oole (i (V) g o
LS o Mg 155 dae Bee U Ye e lawgie jobay il o ole
5 s odeg & Jils b ain £ cudiS 5l e Waoysy (YVOA)
23 21wy Hedie Joas @l Slyds 4 ol o0
Oszxen 9 039 )kl )lgB 0 Cygeds wdle g 5 iz 9
09> | 45 pilins (S (s dspe 4 JUil gy booysy
@iz oo g 055 Wy ol Jb Olpis s ol
s )b 5l oye 4 o IS gy de o
Al o2 plie 3980 5 o3le uiz g &S plaesS
A ol opitis cpl owgi sddaydss et

9 85 9o ) gl dagple ol g 5 iz g3 o
@35 4 )3 LSy Bes @b Gl it aind o0 )13 )l 05>
Cawd 43 a2Bd Ve U Ve cse 0 1) 095 jlidyge o5 5 dliild
39 3 Bane Syt () 005 il oSl @0 g 5 03]
Sbjp 35 g Sl slajled )3 jgy Job 3 5 0392 (S
A) 855 o (850 ok g cov laad daylgyd BISKE oy

035 @l Clpde sl s )3 lje & Jhge)
O by Bdas JUb clpis & Jboys cuily wnled diwgn
O Jobo il 5l Sl e S (0 405 LSS b (S
Mo pd Yoo B0 ol (59 (microd g Juoyd O U ¥ opuis
i a5 095 S o 4,385 (09) 2 IS
4 ylo o blie cpl 510l olped &y coyuin (glys odos Cu e g3
IS s ialS 4> g e b 3yss p cladd dla ials
M 4 e «S)yn ole ooy imen 2ged o)l8l (03
b (ohde sdeg arl (Vo) ad daled 50 w50 Sy sladiuwd
S oS53 (5 b ) ISe b ]y oy ) Al o
wlge (S5 5> JUB1 559 JiS5eS i pie (Sl
Sl e o lbypeailSo ¢l i b ablio gl 3,5 anles
)l gy ok (nl )3 (0SB iSRS L (S L
oyiad 50 bl ez Jelse 4wl 435 ciladd dlass
Age e Glise dame s g Lod gt Al po (lje (1392
(V) 35 (St 0y Jlindgp Comisy 5 i

ljee Cassy (slod Wile Lilisee (glaygSB I oyl
0Bl sy Qi I ondgble (p)SaeuSlied 5 lagygeg


http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

ol 41 bama 539l il

S Bop clis & ol 0S5 ) S
sl gl (il o (yaud (e (0 31 405 i a2l
SRS @ objre ol $9) SHS Je salie ulul 5 (YY)
W g 5905 Juolo (linebol 0yt (pl 4 Laome (S39)) 5l 5 o
(YR) 23,8 Ly > 4y b laidjee e

‘oasﬂ sl > ouis ol g8l ey lo; opyiee
h S25 oupidin 0t oloj (nl 3 &Sz 0392 o ¥ sl
5 s 2 oWdss 3l Bes clyts ol )b 15e oyl ol
oy ol Cupmarr GRIBI L aimd o LT (S25SS @ dund
& Baes 45 3,5 ploaiul |y Lasee 53 o3 ydiie g5y (o 0
Ol i ol pslaled bl 0wy U
lading s (I3l K3 wille (VF) WBbioo (oS
loged sloas) iman .l 039l Jomo 3 08 ol (S)s
Tolaw $9) » 0 pd> (il Sl g9 plyisds (B s | &S ST
e wille 303 oyt cul (slaesS Sz 55 5 wlooe (Bl
(70) 13l o (S3e)] jaseis ey

oliler $9) ww (555 adilis g ills

il s olSy s hb s Gy
S gl ola il 5 Goye 0aSLES (Anticoagulant)
b pign opl (VF) cwl (Proteolytic enzymes) cyiigy
Sy Gl gezes g Cowlus Sl 4 e Wily
0P wle e Sl (S g 905 Qi 3 (b Ojpon
@ Covgy g (59) K5y o la Stz p sbml oples
97 2z Sl ol 55 Jome blige (5 5 Sl
OBF e & sy STy ol NS (e (0)B Slm] by
g0 &y w5 5l L celw YF U Yl cunl (e 0 juis oyl
Sl b 5o, B LY (ljwe Comlun 4 iy (S35
oy 2 &S (63l)3l Moy Yo dgas &S Cuwl 03y s ciliass
O G555 4 STy S (Liin S e )8 el 855
VR) ad pod i 0l

S op J ads PR laple o cwl 25 Al
OB 290 b & S35 sl )3 1) Gl )b (ndix odey
Bane oo o 55 ool 4385 Joe gyl 31 im0 )3
oS le > calle pl g 0390 3y b slass S8 4
Cupodl Bl sl jlod 98 Syt o3 boyde cpl G555 Jore
(Y= JSs) !

Loisl e oSelul by, I eslial b ojg)el
oo > ol pas Sl Gl sl G 53 (o 2slS 939e2)
oAS Joo (g £ o Bly ol (26T Gl (S5
13 53 (NItrophoring (5539325 (1S90 pL 4 S i e
Obiee s ds 35 s 43 48 3 3924 C. lectularius 445

iSan 5 Jugs | 55

g >% S o 09
= A
=
/)%My

»
duw O VR
~
» -

TR Ow R

B o>

e o o

ol (wlicsy,)

G258 Sl el ol g pasls 8l o S (o
5 ool L ol Gilisks clodisS yauds 53,5 o gmino
3 odlisal 25 o Dyge JSlge 5 (uliicsn) sbaby,
loaisS 55 Lwlisior, (slocglis al » & olols clonls
Giliseo slowisS auis slool, 5 Jgene I sl ol Ly
Focsks F2Y) S bws @l Syis (YA) conl 0y ol
Jb) Jb o g JSSpan (uose seile VO-Y 5 Jobo
oS g sty a3 o5 s g it (Jlad e g ) Lol
g odd St ¥l opdis pl 0 SBLS ol ol e
Caa 0 opde cpl Slad Glaad .l W0 Y ghyls o pab s
g Conl 4Bl JolSS 85 0S5 Qbjee Cwg (255 Elge
(Y=US) (0S5 458 )3 pobo 3 WS o3 45 058> &5 o)
o3lo g i (i (BB Sl oy Yares (V1) 3,65 00 51,8
Sl )3 3 iz Sl a4 el & b po o g )]
Caol 3,5 Ll slsl oole i Glpis Jg 0S89 o
bl ) sgbar g 0392 Jl Clpds I 555508 55 laeyg
B oaeds gy onl poglle (V) st Jobo pio o V/F
PoSon Sge Jsb jl oN0uy I Cimex iz sbaaiss ||
YY) 25,8 o ool

s 1
oS3 slaas

SELS oS glaaiy dlass (Dl ol @l 0yl V- JS
(77) pskoy> 5

YFeo ‘;MU;Y%M‘YA”A Q):s‘—\béb.w


http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

J Mar Med

PV ol slalaore p (Cimex lectularius) Clysess wlo Hlisl jl ¢S 9 JyxS slabg,

5 F0) ol o 5,55 483657 5o
bugi o dbgl gla 535 & &dlg 5o «Cimicosis FUk.o!
el )l oss PR 53 0pia ool 3l 33,5 oo GBI el
Ol Js & 9 010)5 olze  wad )6 5 S8 syl
ol (FUS) 25000 529 @1 |y Combas 5 gy slo
il glayld) sl Jud 5l Sy, olSie Sl (S
Oponen g 0 gl Sy &y 3>l Gl Sl ¢ ol (g0
4 byl dylee )3 9 33,5 o esud glad Slee U]
Sl 4 (Sgfl oagi b (lugpgen]) whyds | ongs wy
PN e byl wed e e (Delusional parasitosis)
oyt opl dlige OlSin | Bl o 35 03) Ll (sla S
Ay s ¢ Slolwl j5uiS™ 53 W04 sl (g9, swg Sluls
@ gl g9y luls (10, AVA) 15 OV (@l jlon 7Y jl a8
2SS 5009 C. lectularius «olgsess wlo (Sa35 ,bl
Oeciacus hirundinis &5 « ol (535 cle & (1oyd V/Y)
S5 5 opl 48 L Se3aS a0 i OV ol 5l il o3y
sdolie opis (55 4 HAb Cuwlus 183 Ve ) 5 b (S5

(¥3) 13
6

ool G555 4 dilizie glacuwlus b bie o1 (2STy F-JSG
(\"‘h&)')

ool i i JyUs ¢ Ll sl

2 e 3yl eaiate sl )15 3l lalo
Jed J) laplSe )3 opie ol 4 (Sogll S s
e Ui i g bnolKutla] o gy 5 ol (slnolSlgs
oS o s lllao Jlonl b 5 (BADVDY) cal 015 1)
Slodgs wlo 4 039l (wyp 3y90 cladE Loy A/SY
S35l a8 losls I3 LU 5 cbligy pmaiie (psizmon
3o Jgl 4o 4 s Jlo g3 dosi )3 (cages slagplSe 1
Sl e gy b slaalllae 13 (V) 1l o Gl 103 0
Cigmo &5 0 yadidio oy y9dS (oollaS (SloolSilss o b
2 by QB yus wizmen g 3blie cul ) Glibyw UL
(3) Cosl 0ad i (pl (DS & oo S (loj e

Summer 2021, Vol. 3, No. 2

o P Obgee o 3 9 B 4 STy e g 0ud oy B
(Immunoglobulin E) ¢l g4yl adg (YA=TY) 25,5 o
o S1.05)5 Jbiee b 50 B Calus ol el Wlgy o
Ui,l55 C. lectularius 445 1y ks Cawlus g4 opl 5SG
oascie wille glyls a8 isles] cow ol ST s el o
o 35 sl g9 (P @by Wdg LB gy ole (S0

.(\c') Canl 03

SHF ool gl

JVoodlital men g pele (B e (sodiend
9y &S 2lbs Sl 9 ol 9 Ssiess sl b Sis ol
Cogis 4 il jlad ()6 (1Sl oglle S (0 A5y 03
ey sl Baes (13) amde 2alS 1y G55 51 L gy
(Shss sloomliaen sl 5l il (pls 35 eille
(FY) 252 013 dudo 035 jl ooy slacudlye 5 (90 sladley
Sho SlasngulsSis;oS il o oligS oslatul (cpl 2 oglle
(FY) Canl 0d dpogi s o Jol loys (gl

() alaio ©)g0 (b (335 Jome ¥ JSUd

Clgass wlw (56 )low 9 (lng o]
Jole 5 LS dsbetd Jelge Juod 5l aboigly Has
2 scal o ()13 0 g ol 313 53 (89555 <5 slics)low
bl opis gl ok 0 E 5B gy slaculs VY- Lo
Lo g nl 355 Sl jl3)90 (09 &S WLy (uilioes Lol
O 5 252 £ e9y ol J1(TF) 3,1 3925 el s
shicslon Slagwang 2S5 5l @lo ot (nl ko ddaw 59
by (g diej 3 93bj e (Y0) 235 oo
el 013 pldl sl & o bawgs isjlow Jolge Jliz)
lolid ol g > Gl i lon Jole YA I i (4955
G5 o5 g LS len @ e S (it 31 45 0
JUS! 2 (e (o515 S5 9 (Jl cnl b 22ge5 o)L
b Ol & ole bwg Jeloe opl (SOl b (Sjglgn
& 50 S0 D 4 bpele ol eglls cunl oas
23S 0 S e el B cel )b og lie )
onl i slml )3 pre Sble Glgis 4 0t (al 435 Glusgiin


http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

Bane scolgzess ol &) i3 g0 Joa (Sagll Gasets e
slagels Jod l 3)lg0 (solo 48 398 o o3litul (g par 235, 5l
2l b3S g (Syg lading: olaw 59) (b slaas) 030
Ol 55 (bl S pomen XpS )3 (o )90 oy
@ ] gt iz 3l ookl b lgs o 1)y 055 (olavdiges ]
pegase Bo)b (193 5 03905 (5 slan dal iy Sly3 g Clubad
2 oglle )8 Jae oRuiulojl 4 aoyn Ve Joill (ol cdiges
R Ghey ey jlepds jlexle slaay wills I elinl
g oo o3litul lalase ;505 5 Jilie 0 (gl s (<l

J(Active monitoring) Jué ol Jols <l cpl Ll
s jl edlawwl 4 (Passive monitoring) Jled e il
(03) 3L o 003 550!

oS ASles ool L3l elndls 1 oolizl b Jlab il
br (Jldys il )3 g (8-US) 2,5 o0 jge L)S
oy Bl Pl & el ot (clbdmis | Gl (claal
Grar 15L& sl 03l L Sledllas L(OF) 25 o 03]
Pgs i ele (8Ll QU cudS 5 ey 5l ol &
Gl L s 5 sais byl cbdl Cpimad Cond
ALDIS 0 i (pBL )3 (g s 1331 5 eakilune (gD 4 Cand
8 4 8 Jbb 5 Jb il gy 59 55 oo
P38 5035 9 8L sl eyl J Al s 0 ptis oSS
ol duogd jeSde oy dw yb 3l mali edlaiel (il Cures
Gy Baas 5 ond U390l sl 5l oslizul (5Y) cul
Ol e 3ydos ()lse Wil (SoSume it 9 S s
LFY) ol 02l

ottty edlinl tlond pué S8 Y
Ol sl oS 05 (Sujib g (SlSe (sl ity Joli bsas
J cailos ppizmen g (15l b pludl oles ) 56 oS
SdSise olosd s JpuS 00,5 0 0 )3 Cunglie Sz

! ).») .3)190

oiSen 5 Jugs | 5A

28 ol ly ogllas Cugh) g (lod bl )3 0 pis
wpio cpl sl e ool 1 eglle i oBly 0 o S e
(OF) a5 o W) camlio as Laglpd slogl )3 et L5
0390 So)6 9 )5 bae ot (pl sl el (aee Ll
GBI oty il 3 (oo dBCKIS G > > Bes
il 48 (e lp calie (B blog ;503 5 )l
NP3l ey JB piops wia b ol & 25
(igdlsS g Sk (5l slagliez g log 3 ol (585
el 44 (05 —0F) 33,5 oot blio & Ll JUis) sl Bas
ool Canglio (izen g (Sl )bt dads Blue ()18
9 oP S Jb 53 13 )3 o cpl lacunen dajiSo ds 4
(B) ol Ltz

s ySHle 5l ookl b Comer SBj dlsej )3 &5 Slillae
Sl 529l £ Btae 48 230 (Lit5 ol oiplosl J3Slge
iz opds Sy ypa> Go)b | epis cpl 4 dilie bl
Lo (8L (gl (OADR) ol 0li3] 3lisT 03, (¢ S cuis 03Lo
Gasdyge oo 3 sitae 38l G jdlue dile  LL (Sl
3909 9 2 Gloke w3 dpwploge b Ji ) Cusldl anso)
@l (b )3 iz (FY) C8l BTl 4w loges
STy Jds 4 il o S0l oS gyl 4o ol,8) a8 a8 o yue
gaw il eioxen g blug (abul ol B3L; 335 dymex
oot ol S g g Jloiol (il G 5 e
Ol nsls sgmg b 4 Sagll dil Ws a5 iblis 5o
il sl g 335 bl 4y 5 oollas claolKibol Wb
a8 silon ol o GlaplSe 5l 98 iliseo 3bols ]
(5+) ol oas )13 il ol 4y (Sogll ollss slaol& bl
s SemS 3 col> (eal ) oozl b oyt ol 5 po il
3 plastizal jl okl 15 5 Olo 31 o yib ot claals
(OF) ol (6958 Ll Lawgs o globus

ool J S
bl Gezper 5 U5 cae usie lagdyy (95U
Gl o 1)) o sl Coren (5 y5S g Ab) 40 Codgome
sdos iSu dw 4 cdl pl gl JpS Sllidl acgese
el pliord S g alendpd J5S (Glil 9 2lolid

23,5 0
e > 8l ol plEimdg; olulid 1ol 9 (o2 wlud -
(@Bly 3 el ol ot Sy Car 13 P byl e oman ol
oy il JyiS (gl piU oSl Slass e edtians dlasly S
31 o) g 5 S shacanas 33 3329 L5391 s
P2l Sady Glp grate obesd s Clldl
loli8l & opudis oyl ol HEwe 9 S)i sacures &S Jb
(FY) s il S gl (00b) (abordpd 9 (2lond

YFeo gMU;Ya,M&o,,: Q)th\béjqw


http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

A ol slalaore > (Cimex lectularius) Clysess wlo Hlasl jl g i 9 JysS slabg,

g0 1oy v U g Cuwl 039y 0l pad 055 Cudbgo by (055 0 i
iy coley a0 31 (SA ¥0) conl ons cél xS @ oo
opis nl (Sadyy 4 e @l 4 ol Gilere 5 Lo
g oad bule Slolyd g (Sagll (ials el (Jg 23)5 o

(PR) 58 (oo Sy 8 S0 Sla Sl

stbonnd J RS-V

8IS 493 dlge 3 dl!l —Y-¥

Sl GeSe glisa s oS ojg el
siS oo Wl Sl S 0 1) age Sl (185 o iSed]
@ B 55 by sboxyS Gk ) cluis (V1Y)
Lt 0435 50 g oaS i LS 5 5l e gblw (g0 cdlyyn
sleplsl opl C. lectularius 4555 osds b ol ;3 (VYY)
(VF) Conl 428 )5 )18 o s SELS JD s

Clgrge (39 fadeS Jds 4 Clpds slrosisS e
el 01 (63§ ool G jlazs (gl ylad o i3 9 B s
» ol ol JUS] jlatesy Baes laoriS)s ol
56 (VOYS) 33,5 o ool baiS g g s Oyt
e g oxile Bl gy di Jho gl b dlge ol (SS90
ol 3l Olgise el (9957 593 sl 35 el (35 59 &
g b old dalies B 5l Al Calises glaciomd j> 0455 )
s (938 g0 03litnl Sl (6399 033 5 pleee gt
0liiS 59 £ 90wl 0 A1 il 4 eosiiS )90 5l (gdga0xe
9 (Isolongifolanone) sl (ulgnl (o)bx pb b (b
290 ) k>9 B ,5U (Isolongifolenone) ygdgs >l sl
oS il §) opsizmen (YY) Cusl ails opis ol o8
o> ol (SaiS,90 Iy (Origanum vulgare) gy
5 gt (YA) ol 005 5135 Josd BB lis 5 o eslizul
b geeld jgots o Sl slagyyy Alo 04593 dlge
Clyass ol (SWS)9d Cua Wsdoo Wy Cwy p)S
P30 (V) st oolizal BB el (33 (S e 900
] gy (635 2 018 93 5l om0 o3litus] &S el (S 4y
) s )8 g (e bple (355 1 camiles s
123 )3 555 590 ilsiee |y ] Cugy bl plat b polus
5 (DEET) asalglgs il (63 iilo (oo lmonisS g0 Jlowiwl 11 4
plos 59y 3 (LS by bl 5 (aliond slaoaiiS s ol b
Sl Snp e i i 3 ] gy
Fe) asl $5e Wols

L 13S0 i 31 o3L! -Y-Y

JsS sl odlisel 5)0 A5l (i, aubiS
Ol )5 0550l Dgr 0,05 05,5 51 oy iy o wlu
Sl e b jl gy o oolawl 1y <l pl i Jole oy ke
ol 53 0das &0ty ASEH (il pg> Slaa Sz 5l mg

J Mar Med Summer 2021, Vol. 3, No. 2

WU glod 45 dwd! (43,5 SUid g gabdnnnd — V=Y

) Feoglod Ul andl s cla Sogl
g olgsad ) b 51wl 0,8 Sid g gatitand 3,5 Sl
5 S pioren g dwd 8l ol 4 039l 45 Clo guiio don
oled o o 3l sl a5 Bl 423 Fesles 53 lagles
o L8 slaie nl sl sl quslie ol (S35 Sl
St bl b sy s G5 25 by
Sy Jaled Wde S Lpo Iy ax 0 ¥r glod BBlis oS imio
(50)

09 Byl U U1y 3> andl o1y 1,8 -Y-F
a5 ey b yoles b L5 oo 0305 1,5 e oy (gla sl
g ol Gl 4 (o ped pis g (5enS] 39008 313

B rtasle 1t (5545, 31 o3liiast Y-

Dlog oles )y 3939 s Sogll & Lla e
JE g layled g Sl g €58 sl (aled St Jod Sl Clos
50120 skaws )3 39290 38lis oled g 1S (sl lesl 58
S 9 00D o3 (698 iSe (gl b aja 9 IS S35 (o>
(£5) 23,5 pgass alololly dll;

2 bod Ol pii gy 3! 030! —F-Y

O il el 218 il a0 0+ dgds sled &Sl 4 a5 b
ol 5 o] (slaess (pizan g 0dd ik (sl ples (0
slp A5l a2 )3 0 glod & Gl slod (il b
B d Sl gy ol 481 298 Bly aude Ml oo JymS
wi L ‘_)»Luo Lod 4y &S Ee JJLJ5 0394 PH LS J,sl.w9 )‘

Mb) =Yoo b =YY dl}b‘.ﬂ.} 2 u.).:Lo 043 u.)l:ly 0 yli>
3 o3yl Jlog by JLE i sl |y (opis (855 dls e o
oglle (YY) 23,5 o el Ol o8y o 5l A yomie 0 LSS (sled
slod ;o bl o )8 oS cuwl 0oy ol wladod ol p
oyl o5 o 5l el Jlgio 9, Y/0 o 4 43 =YA B =)0
(FY) ool 0

oo (6 5lmgs —O-Y

25250 15 5 &b 9 JB o om ST ey ol
opie ool (S0j lp e 9 39)00 o 5l e ($52)059

299 (S 5 SRS Sl oglle & Lol ]
5 Ozl ol 4 Lol&uiu bl cillisee 3 el ol
g9de gl ) by cnl lp! I il 55 olibpw
ool Sl At Hlows Wlg5 o olewds J S Sloladl I LB
P 01) o T (Sl b oo 53 555 slats,


http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

83 395 SISl Gl o jLid ¢ iman (M) 23,5 o
ool ) Jolye den (3 o 5l el (DDVP) (o998
2 bS] Sl Ll s 4 (VF) 33,5 o baess Logeas
SBSle 4 diws 4 20,8 o Aoyl i pl eSS g9,
ol w03lizl gl ) g oy Ve B ¥ codlisiolsgo Sl
G (0554 el (o Ll S (AR) 355 1,50
Iy opis oyl ) Jolpe don uis” Hlley adds Ve oo
Gle il oloj ©ode o alBiolosl bl s 5> (pwizmeds ] atily
(LTs0) Liwlejl cov clpis Cures doyd B0 g5 ye
95V DY i 4 Gnyto 5 onyteldd (it oSl
(A) ol 00l 5,155 4dBy AA

9 G pllS 25 8l 3 oslicl 53l s 85 slealinn
SB L oS olyen 4 OO gladl I edlil b dulie
w Al s g (Sl Hlag oS o ol «d )5 plul dsgild
AV/E e ) Caumen HialS cel iy & dogiliy ST ol o
e adls S oy 54 (M) Cusl ol Aoy AA/Y
Slacled,bl ) oyds ol Canen (o Ae I i ialS &
wpie ol e S cas oplply (FYAY) cul sas o)l
Sl il J,mS B s S clelid] asgazs 5l odlitl
(V) casl 0sis asgs (IPM)

ovlw 4 (5391 gyl 51 Cilow

EoSslr el 4y 039l] 3blie 13 39290 slo il I (S
y2) lge &y dgi b .l odgll e 3blie yuds 04)l 4 Ll ]
Gblio 4y o 378 5 JUal pizan g ol 4 S0 (Sl ]
S50 (5 Sl (lgise 530 293 b odgll e

hlog den LSy lain J8ha) (loygs &0 331N
gty |y bltes 5 dudl (S5 (Llgs cov Jud jl 09s
Olizabol ol 3929 pas jl g i3 518 (5:83 (g )90 (6 p
OY) 1z Jols

st 3blie 3 (gyieS g Jalog 5l SSel 1 b Y
23,5 ookl oo 45 Sl

oLl as Sae o el Jsl S5l gl Y
S g Bglier den s (53l 4 St e (550
(F1) 95 (6, ordpgegyre (Sl sladuss’ 3 Loy

g dedl B3 g 25 lwg Sl edlatul I Ul > ¥
A8 ©ogo cnl pe ) @35 5)ldg3 poscuws g hilug
Poi) Copo 3 9 Ngd (yp 383 5 Sy Oygod Jlin]
oo kil 59y bl 5 2ljords Jold S8 Sliles

DS

Ohes 5 Jugs 1V

S (Sl @ g b (V) 13 ekl ba ol J 1S (6l (e
ol (S5 b (531 53 (aliord sl 1S 0 il oolit]
o by ol 1 edlawl )y B e lagnge posaw 43U g
dog L plg by olerdpd JS Slee (el
Sy oglle oland i 0,le glaby) (gilwosly 3,5 0
pyos Bypas ol 4 Slgie ol g8y (el 5 b
5295 e Canjlaoe (Sogll Jials o] (et 5 iS0 o
Pyd oo (rddyo s JpuS (i ja > (picren
2l b Jold Olppass lagulo (glend JuS
2 Jglore Ggeallgnd b lagiSoyds Sy jledlitl b (>
la i edl 1 L5y blie 5 @lyds opl a8l e 25 b g o
b5 3l g £ 5l )18 mailSe > )5 (gealisa i L
S ) B siSepis 0y )l s Sy |
g 3 opis )18 (pl 58U (ol 4 joxie o iSo pie
5 opi> ol slrelSaly jolato cul sl (M) S50 2SSl
90 2 Ohire & () Sy Sl Glagels o (> slaw
il 25 8 Ll il cov wl WS e S

5 e SIS g9 90 ) ol ladke 5 455 daclyess
5 jyd Ao Sy (laaeSs daad o g gy o s3l8
g oy 5 by Ol bl G5 bajles cbSs
L) Wajy g IS (o bl )3 Jlail g Jade 5 Ugl (sla e
(S0 gl &S 3905 83 1L DS (bl (sl (p3U blas
Slosd e ] )3 b pwle o5 oGS § Wy, 3 &
Dldgle by Jl ol (Blhpw Sl A8 398 ot
2l )3 0olitnl o S g8 s jlos el SS)L (> b
P P g Blign |y polaw plad (iSopde ol 295 <>
waled 398 Wjyd 9 )8 9 JB i

ool S8 sl oolisuls)ge (sbs S0 i odas 095 A
st Bl 5 05, (slbokiS pdat dniggyim ol
B dgulel wile alS Sl 5l (S oeomes (M)
Ol Sopobar wlazsly cdl opl JmS p» aeg B
bglsks j1 uols (S8 L duglio )3 Sl 5 4668 1yl St
b g 039 Sucald) (5SS aud g Mgy Ol S
g slp (giae LS 5l SU Clilas alS 4 e
(AYAY) 235 0 Banyue

390 0pde ol adds ojoyel & e iS5l sl
o 15 9Sand 9 4595y bglsee &) (o5 50 2525 50 1,8 ool
el sled i aslle ugg)Sed (ol piigu
09,5 31 siiS) 2l ol el plidg)lS gl IS o pto
o)l (LS (slapilil o cnjgingml (g yd (A85Sss
NS olen 4 b iSopia o0 )G (AV-AT FY) 3505
Cely e 390 b5 dogils SB LS 5l 5000 sy
S0y ©y38 doxh > 5 iSopin b Cuols Sl

VFoe ")MU&TD)'AJMYD)QQ lg‘)bh..«bdub.w


http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

VY /ol slalaoxe p (Cimex lectularius) Clysess wlo jlisl jl g i 9 JysS slasy,

relSislul 5 oS (Lilpw Caz slage GUS)E A
dilizo cla Sl ) dloygs g 4 el i w3yl
23,5 (gypSols il @ oy pl Caaglio 5| b aiS ool
Rya So 2bgdon wibaie )l (i bwg A
@bl cap adgl clelbl 5l (S 5 o] Gliss] oo oyt
25 )18 1 Siuw Ll 53 g 00 s Qg ol L 3

S 5 4l

oles 3 Slpss el (938lig) (S 4 d2gi L
Bl (] it a3 lST s i8] c_igSmms (3lolic
Camex ol ¢l S8 adgl Jole sl 5 Jore (So9) 5]
el opl U g ptaly ol (p9 8 ol (Sl caniloa
o2 1 dg aled x w9 Coly Hlaw S o8 slacures jo
) oglle ol Canat] b Jlos LS39)] 4yl Jlyo 5 ]
ol slee 4 B lesar S glagty, Sl o e 30
Jed 5l JyiS loladl 5l aali L cgy ol 5l 09y Anless 6 i
ol Gige S5 sel 0 olend g (Sond iz sl
Cloxs g ialS ¢ luy olbuls 295 45,5 IS & 0o
100 (S 5 gond Jloiol opin Cumex (il 5 LSl
Joloog 51 oolinl cpioman amd o (iol38l 1y cél ol 4 laxe
ol 4 (Sogl dxtae &S plalase )3 pgdcand dudl g o9
53 g o e sblie 4 cdl cpl JEsl 4 e s il
on Wl iy 9 il polie (bale 35 (olas slalame
93l gl Ml ol s 5 bl o elSatylu 5 Lo St
) e s} S 13 6 33,5 n 4o 1 431 e
(Sl 3525 ©yp0 13 59,5 135k ilog den ¢l lml>
w03l bl > sl S 5l G woles 5D Wgd Sgheds
c‘y;w]dﬁ d?b dl.md&’)‘] aaw\boﬁb ‘_’,.3.\ e u*’L’
Jisl &8 o blog den 385 )il g ol slaals
20 fond g GyuS 3l xSslr 0 e )l 1) (Sol
A5k e sl il

oo 6l 3 o5 il don 1 1 15,08 o S
e Jos 4 1,08 5 S5 Colg g syl pol

Alie adgl (5,55 15 (Bl s den 1y N gi (il

ol dlie Ll 10l b der g 35 e o] S50 L

J;)J.bu.o |) ul 2 Tydee ;Ama.o Couws g Cdd u».]fwm

LS 65 g &S LS o g el (B 5 1 2800 DLS
2yl 295 pols adllas jo adlis

J Mar Med Summer 2021, Vol. 3, No. 2

2 ool JWET 51 gmSgle g JRS Jesdl gk

IS ola 3blie p @Sl (ol Lilpd 4 g b
gblio b cglite opis ol il 5 JiS cclodasd]y st
le)J »2) 3)]9@ CA)LC) X% )5.) ))]9@ » D9U.C 1V .ol L;’}SAM
Grsrs Pl Gblio > il ol iy a2 o il 5 S8
Wl

ol eloelSles 5 oS 5l Sy by & drg )
ot 1 )l3 3929 (6015 58 9 JB el s g o lgs> )3 &S
opis p 1Sl WUl wlo g 039 oy (lid] (clp Ko
1123 (5l oy el 53 350 81 sl gyl 23,5 oo
RV

MR8 o) 25 8 il (B ool llpd 4 a2 LY
Mypn BB o5 prmen 5 quslie Slon wsed I 5 4b)S
N3 Gl ly oy S atim )3 (il 4533, (o0 dpog Mt
29 25 BUbeS g g (Dlpuss Jud 1o by (90
chby & Ldble )3 2,5 0 4oy amd olas] ol
3l S)j Spolew SaSiially it 05 glaliuls
win b iy g 45 B okd ool 8 I S ygtune
255 )18 5g) S oy S g 5 9 Szally o

4 29y 31 Jb o )Siw o 2ol o 3 Ol ¥
P B eB ol o) Ve a ]y 395 Jlug ey S
S5 516 Bam o s g ool L5 S5 Sally slacsl
don (hgy cpl b g (6)Ssle @p 0)f 5l oad aclate
SrSol ole (hyS g ady gl bleg 5o lagele
3 by 3 S5l 5l o S 3909 sl Jos nl 98 o0

klog J (B il ola GlaplKy 3 &5 (5)90yn ¥
PRVES Y U I e R RS SR SV S I US S WS B PR PES
Sy o A8l Gygo & b o dawy &5 Cwl g
D90 p9eg ke

Albl wuis sladl dp bylKe pime jI SO
A dalgs o iyl el sle (Sawlly

Sl b ogss 0ol alold baylgss 51 b b cov &
51 oslatwl e 0,8 Clgsiss 4 baylgrs I wle Jls]
255 85 Oty b Kle )5 (psallge b b ola Sl
& el ol cpl Jsl 5l sl cos al Blbl g ess
20,5 oo Dlgzisy

do g Cunilao ST 55 50 5k o dlgS™ pals 1,8 51
8 bess jlalols fpyide b g deS 0 )Kiw )3 1L bdls
X,S


http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

1. Mullen GR, Durden LA. Medical and veterinary
entomology: Academic press; 2009.

2. Benoit JB, Del Grosso NA, Yoder JA, Denlinger DL.
Resistance to dehydration between bouts of blood
feeding in the bed bug, Cimex lectularius, is enhanced
by water conservation, aggregation, and quiescence.
The American journal of tropical medicine and hygiene.
2007;76(5):987-993. doi:10.4269/ajtmh.2007.76.987

3. Balvin O, Munclinger P, Kratochvil L, Vilimova J.
Mitochondrial DNA and morphology show independent
evolutionary histories of bedbug Cimex lectularius
(Heteroptera: Cimicidae) on bats and humans.
Parasitology research. 2012;111(1):457-469.
d0i:10.1007/s00436-012-2862-5

4. Khan HR, Rahman MM. Morphology and biology of
the bedbug, Cimex hemipterus (Hemiptera: Cimicidae)
in the laboratory. Journal of Biological Sciences.
2012;21(2):125-130. doi:10.3329/dujbs.v21i2.11510

5. Cooper R, Harlan H. Ectoparasites, part 3: bed bugs
and kissing bugs. Mallis' handbook of pest control, 9th
ed GIE Publishing, Cleveland, OH. 2004:494-529.

6. Doggett SL, Geary MJ, Russell RC. The resurgence
of bed bugs in Australia: with notes on their ecology and
control. Environmental Health. 2004;4(2):30-38.

7. Hwang SW, Svoboda TJ, De Jong 1J, Kabasele KJ,
Gogosis E. Bed bug infestations in an urban
environment. Emerging infectious diseases. 2005; 11
(4): 533-538. d0i:10.3201/eid1104.041126

8. Johnson A. The hotel industry is beginning to wake
up to bedbug problem. The Wall Street Journal. 2005;
245(78):5-6.

9. Wang C, Wen X. Bed bug infestations and control
practices in China: Implications for fighting the global
bed bug resurgence. Insects. 2011;2(2):83-95.
doi:10.3390/insects2020083

10. Haghi SFM, Behbodi M, Hajati H, Shafaroudi MM.
Prevalence of bed bug (Cimex lectularius) in human
settlement area of Bahnamir, Iran. Asian Pacific Journal
of Tropical Disease. 2014;4:786-789.
d0i:10.1016/52222-1808(14)60727-1

11. Dehghani R, Hashemi A, Takhtfiroozeh SM,
Chimehi E, Chimehi E. Bed bug (Cimex lectularis)
outbreak: A cross-sectional study in Polour, Iran.
Iranian Journal of Dermatology. 2016;19(1):16-20.

12. Potter M. A bed bug state of mind: emerging issues
in bed bug management. Pest Control Technology.
2005; 33(10):82-85.

13. May M. Bedbugs bounce back in all 50 states. The
San Francisco Chronicle, Sunday, April. 2007; 8: Al.
14. Potter MF, Rosenberg B, Henriksen M. Bugs
without borders-executive summary. National Pest
Management Association. 2010.

15. Moriyama M, Koga R, Hosokawa T, Nikoh N,
Futahashi R, Fukatsu T. Comparative transcriptomics of
the bacteriome and the spermalege of the bedbug Cimex
lectularius ~ (Hemiptera: Cimicidae).  Applied
Entomology and Zoology. 2012;47(3):233-243.
doi:10.1007/s13355-012-0112-z

16. Miller DM, Polanco AM, Rogers J. Bed bug biology
and behavior. 2019.

17. Delaunay P, Blanc V, Del Giudice P, Levy-
Bencheton A, Chosidow O, Marty P, et al. Bedbugs and
infectious diseases. Clinical Infectious Diseases. 2011;
52 (2): 200-210. doi:10.1093/cid/ciq102

Ohes 5 Jugs VY

&b
18. Reinhardt K, Siva-Jothy MT. Biology of the bed
bugs (Cimicidae). Annual review of entomology. 2007;
52: 351-374.
doi:10.1146/annurev.ento.52.040306.133913

19. Goddard J, deshazo R. Bed bugs (Cimex lectularius)
and clinical consequences of their bites. Jama.
2009;301(13):1358-1366. doi:10.1001/jama.2009.405
20. Reinhardt K, Kempke D, Naylor R, Siva-Jothy M.
Sensitivity to bites by the bedbug, Cimex lectularius.
Medical and veterinary entomology. 2009; 23(2): 163-
166. doi:10.1111/j.1365-2915.2008.00793.x

21. Lehane MJ, Lehane MJ, Lehane MJ. The biology of
blood-sucking in insects: Cambridge University Press;
2005. doi:10.1017/CB09780511610493

22. Anderson J, Ferrandino F, McKnight S, Nolen J,
Miller J. A carbon dioxide, heat and chemical lure trap
for the bedbug, Cimex lectularius. Medical and
veterinary entomology. 2009;23(2):99-105.
doi:10.1111/j.1365-2915.2008.00790.x

23. Harraca V, Ryne C, Birgersson G, Ignell R.
Smelling your way to food: can bed bugs use our odour?
Journal of Experimental Biology. 2012;215(4):623-629.
doi:10.1242/jeb.065748

24. Benoit J, Lopez-Martinez G, Teets N, Phillips S,
Denlinger D. Responses of the bed bug, Cimex
lectularius, to temperature extremes and dehydration:
levels of tolerance, rapid cold hardening and expression
of heat shock proteins. Medical and veterinary
entomology. 2009;23(4):418-425. doi:10.1111/j.1365-
2915.2009.00832.x

25. Ter Poorten MC, Prose NS. The return of the
common bedbug. Pediatric dermatology. 2005;22(3):
183-187. doi:10.1111/j.1525-1470.2005.22301.x

26. Polanco AM, Miller DM, Brewster CC.
Survivorship during starvation for Cimex lectularius L.
Insects. 2011;2(2):232-242.
doi:10.3390/insects2020232

27.DFA DIA. DPDx-Laboratory Identification of
parasitic diseases of public health concern. 2013.

28. Hornok S, Szoke K, Boldogh SA, Sandor AD,
Kontschan J, Tu VT, et al. Phylogenetic analyses of bat-
associated bugs (Hemiptera: Cimicidae: Cimicinae and
Cacodminae) indicate two new species close to Cimex
lectularius. Parasites and Vectors. 2017;10(1):439.
d0i:10.1186/s13071-017-2376-1

29. Doggett SL, Russell R. Bed bugs: What the GP
needs to know. Australian family physician. 2009;38
(11): 880-884.

30. Kells SA. Control of bed bugs in residences
information for pest control companies. University of
Minnesota, Minneapolis, MN. 2006.
doi:10.1093/ae/52.2.109

31. Balvin O. Revision of the West Palaearctic Cimex
species. Preliminary report. Bulletin of Insectology.
2008; 61(1):129-130.

32. Evans A. Field guide to insects and spiders of North
America. 497 pp. Sterling Publishing Co., Inc., New
York; 2007.

33. Wintle K, Reinhardt K. Temporary feeding
inhibition caused by artificial abdominal distension in
the bedbug, Cimex lectularius. Journal of insect
physiology. 2008;54(7):1200-1204.
doi:10.1016/j.jinsphys.2008.05.005

VFoe ")MU&TD)'AM'}‘YD)QQ lg‘)bh..«bdub.w


https://doi.org/10.4269/ajtmh.2007.76.987
https://doi.org/10.1007/s00436-012-2862-5
https://doi.org/10.3329/dujbs.v21i2.11510
https://doi.org/10.3201/eid1104.041126
https://doi.org/10.3390/insects2020083
https://doi.org/10.1016/S2222-1808\(14\)60727-1
https://doi.org/10.1007/s13355-012-0112-z
https://doi.org/10.1093/cid/ciq102
https://doi.org/10.1146/annurev.ento.52.040306.133913
https://doi.org/10.1001/jama.2009.405
https://doi.org/10.1111/j.1365-2915.2008.00793.x
https://doi.org/10.1017/CBO9780511610493
https://doi.org/10.1111/j.1365-2915.2008.00790.x
https://doi.org/10.1242/jeb.065748
https://doi.org/10.1111/j.1365-2915.2009.00832.x
https://doi.org/10.1111/j.1365-2915.2009.00832.x
https://doi.org/10.1111/j.1525-1470.2005.22301.x
https://doi.org/10.3390/insects2020232
https://doi.org/10.1186/s13071-017-2376-1
https://doi.org/10.1093/ae/52.2.109
https://doi.org/10.1016/j.jinsphys.2008.05.005
http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

W/ ol slalasxe > (Cimex lectularius) Clysess wlo lisl jl ¢S 9 JyuS slaby,

34. Krinsky WL. True bugs (Hemiptera). Medical and
veterinary entomology: Elsevier; 2019. p. 107-127.
doi:10.1016/B978-0-12-814043-7.00008-X

35. Cooper RA, Wang C, Singh N. Evaluation of a
model community-wide bed bug management program
in affordable housing. Pest management science. 2016;
72 (1):45-56. doi:10.1002/ps.3982

36. Paul J, Bates J. Is infestation with the common
bedbug increasing? Bmj. 2000;320(7242):1-11.
doi:10.1136/bmj.320.7242.1141

37. Walker FA. Nitric oxide interaction with insect
nitrophorins and thoughts on the electron configuration
of the {FeNO} 6 complex. Journal of inorganic
biochemistry. 2005;99(1):216-236.
doi:10.1016/j.jinorgbio.2004.10.009

38. Weichsel A, Maes EM, Andersen JF, Valenzuela
JG, Shokhireva TK, Walker FA, et al. Heme-assisted S-
nitrosation of a proximal thiolate in a nitric oxide
transport protein. Proceedings of the National Academy
of Sciences. 2005;102(3):594-599.
doi:10.1073/pnas.0406549102

39. Leverkus M, Jochim RC, Schédd S, Brocker E-B,
Andersen JF, Valenzuela JG, et al. Bullous allergic
hypersensitivity to bed bug bites mediated by IgE
against salivary nitrophorin. Journal of Investigative
Dermatology. 2006;126(1):91-96.
doi:10.1038/sj.jid.5700012

40. Price JB, Divjan A, Montfort WR, Stansfield KH,
Freyer GA, Perzanowski MS. IgE against bed bug
(Cimex lectularius) allergens are common among adults
bitten by bed bugs. The Journal of allergy and clinical
immunology. 2012;129(3):863-865.
doi:10.1016/j.jaci.2012.01.034

41. Shmidt E, Levitt J. Dermatologic infestations.
International journal of dermatology. 2012; 51(2): 131-
141. d0i:10.1111/j.1365-4632.2011.05191.x

42. Reichenberg JS, Magid M, Jesser CA, Hall CS.
Patients labeled with delusions of parasitosis compose a
heterogenous group: a retrospective study from a
referral center. Journal of the American Academy of
Dermatology. 2013;68(1):41-46.
doi:10.1016/j.jaad.2012.08.006

43. Stephanie S. Signs and Symptoms of Bedbug Bites.
Available in: https://wwwwebmdcom/. 2020.

44. Romero A, Potter MF, Haynes KF. Evaluation of
chlorfenapyr for control of the bed bug, Cimex
lectularius L. Pest management science. 2010; 66 (11):
1243-1248. doi:10.1002/ps.2002

45, Blow JA, Turell MJ, Silverman AL, Walker ED.
Stercorarial shedding and transtadial transmission of
hepatitis B virus by common bed bugs (Hemiptera:
Cimicidae). Journal of medical entomology. 2001; 38
(5): 694-700. doi:10.1603/0022-2585-38.5.694

46. Rao AS, Rao JA. The bed bug resurgence in the
Indian Subcontinent. Advances in the biology and
management of modern bed bugs Wiley-Blackwell,
Oxford, UK. 2018:95-100.
doi:10.1002/9781119171539.ch9

47. Goddard J, de Shazo R. Psychological effects of bed
bug attacks (Cimex lectularius L.). The American
journal of medicine. 2012; 125(1):101-103.
d0i:10.1016/j.amjmed.2011.08.010

48. Susser SR, Perron S, Fournier M, Jacques L, Denis
G, Tessier F, et al. Mental health effects from urban bed
bug infestation (Cimex lectularius L.): a cross-sectional

J Mar Med Summer 2021, Vol. 3, No. 2

study. BMJ. 2012;2(5). doi:10.1136/bmjopen-2012-
000838

49. Totkova A, Totka A, Sevcikova L, Argalasova L,
Cibulkova A, Simko M. Problems with the bedbug
(Cimex lectularius) in Slovakia. Annals of agricultural
and environmental medicine: AAEM. 2019;26(3):400.
doi:10.26444/aaem/103898

50. Ismaeil A, Elham J, Mona S. Allergic reactions and
dermatitis to common bed bug bites: A case report from
Ahvaz, Southwest Iran. Iranian Journal of Dermatology.
2017; 20(2):65-67.

51. Potter M. Your guide to bed bugs. Pest Control
Technology. 2004.

52. Gooch H. Hidden profits: there's money to be made
from bed bugs-if you know where to look. Pest Control.
2005;73(3):26-32.

53. Koganemaru R, Miller DM. The bed bug problem:
past, present, and future control methods. Pesticide
biochemistry and physiology. 2013;106(3): 177-189.
d0i:10.1016/j.pestbp.2013.05.005

54. Vaidyanathan R, Feldlaufer MF. Bed bug detection:
current technologies and future directions. The
American journal of tropical medicine and hygiene.
2013; 88(4):619-625. doi:10.4269/ajtmh.12-0493

55. Sharififard M, Alizadeh 1, Jahanifard E, Saki-Malehi
A. Prevalence and Spatial Distribution of Bed Bug,
Cimex lectularius, Infestation in Southwest of Iran: GIS
Approach. Journal of arthropod-borne diseases. 2019:
29-37. d0i:10.18502/jad.v14i1.2701

56. Sheele JM, Crandall CJ, Chang BF, Arko BL, Dunn
CT, Negrete A. Characteristics of bed bug infested
patients in the emergency department. Emergency
medicine international. 2019;20109.
doi:10.1155/2019/8721829

57. Lai O, Ho D, Glick S, Jagdeo J. Bed bugs and
possible transmission of human pathogens: a systematic
review. Archives of dermatological research. 2016; 308
(8):531-538. doi:10.1007/s00403-016-1661-8

58. Saenz VL, Booth W, Schal C, Vargo EL. Genetic
analysis of bed bug populations reveals small propagule
size within individual infestations but high genetic
diversity across infestations from the eastern United
States. Journal of medical entomology. 2012; 49 (4):
865-875. doi:10.1603/ME11202

59. Fountain T, Duvaux L, Horsburgh G, Reinhardt K,
Butlin RK. Human-facilitated metapopulation dynamics
in an emerging pest species, Cimex lectularius.
Molecular ecology. 2014;23(5):1071-1084.
doi:10.1111/mec.12673

60. Khoobdel M, Dehghan O, Bakhshi H, Moradi M.
Control and management of vector-borne diseases in
disaster conditions. Journal of Military Medicine. 2020;
22(8):778-798.

61. Bennett GW, Gondhalekar AD, Wang C,
Buczkowski G, Gibb TJ. Using research and education
to implement practical bed bug control programs in
multifamily housing. Pest management science. 2016;
72(1): 8-14 doi:10.1002/ps.4084

62. Wang C, Gibb T, Bennett GW. Evaluation of two
least toxic integrated pest management programs for
managing bed bugs (Heteroptera: Cimicidae) with
discussion of a bed bug intercepting device. Journal of
medical entomology. 2014;46(3):566-571.
doi:10.1603/033.046.0322

63. Cooper R, Wang C, Singh N. Accuracy of trained
canines for detecting bed bugs (Hemiptera: Cimicidae).


https://doi.org/10.1016/B978-0-12-814043-7.00008-X
https://doi.org/10.1002/ps.3982
https://doi.org/10.1136/bmj.320.7242.1141
https://doi.org/10.1016/j.jinorgbio.2004.10.009
https://doi.org/10.1073/pnas.0406549102
https://doi.org/10.1038/sj.jid.5700012
https://doi.org/10.1016/j.jaci.2012.01.034
https://doi.org/10.1111/j.1365-4632.2011.05191.x
https://doi.org/10.1016/j.jaad.2012.08.006
https://doi.org/10.1002/ps.2002
https://doi.org/10.1603/0022-2585-38.5.694
https://doi.org/10.1002/9781119171539.ch9
https://doi.org/10.1016/j.amjmed.2011.08.010
https://doi.org/10.1136/bmjopen-2012-000838
https://doi.org/10.1136/bmjopen-2012-000838
https://doi.org/10.26444/aaem/103898
https://doi.org/10.1016/j.pestbp.2013.05.005
https://doi.org/10.4269/ajtmh.12-0493
https://doi.org/10.18502/jad.v14i1.2701
https://doi.org/10.1155/2019/8721829
https://doi.org/10.1007/s00403-016-1661-8
https://doi.org/10.1603/ME11202
https://doi.org/10.1111/mec.12673
https://doi.org/10.1002/ps.4084
https://doi.org/10.1603/033.046.0322
http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html

[ Downloaded from jmarmed.ir on 2025-11-04 ]

[ DOI: 10.30491/3.2.62 ]

Journal of Economic Entomology. 2014;107(6):2171-
2181. doi:10.1603/EC14195

64. Wang C, Gibb T, Bennett GW, McKnight S. Bed
bug (Heteroptera: Cimicidae) attraction to pitfall traps
baited with carbon dioxide, heat, and chemical lure.
Journal of Economic Entomology. 2009;102(4):1580-
1585 d0i:10.1603/029.102.0423

65. Naylor R, Boase C. Practical solutions for treating
laundry infested with Cimex lectularius (Hemiptera:
Cimicidae). Journal of Economic Entomology. 2010;
103 (1):136-139. doi:10.1603/EC09288

66. Wang C, Singh N, Cooper R, Liu C, Buczkowski G.
Evaluation of an insecticide dust band treatment method
for controlling bed bugs. Journal of Economic
Entomology. 2013;106(1):347-352.
doi:10.1603/EC12259

67. Olson JF, Eaton M, Kells SA, Morin V, Wang C.
Cold tolerance of bed bugs and practical
recommendations for control. Journal of Economic
Entomology. 2013;106(6):2433-2441.
d0i:10.1603/EC13032

68. Doggett SL, Dwyer DE, Pefias PF, Russell RC. Bed
bugs: clinical relevance and control options. Clinical
Microbiology Reviews. 2012;25(1):164-192
d0i:10.1128/CMR.05015-11

69. Harlan HJ. Bed bugs 101: the basics of Cimex
lectularius. American Entomologist. 2006;52(2):99-
101. doi:10.1093/ae/52.2.99

70. Jaenson TG, Palsson K, Borg-Karlson AK.
Evaluation of extracts and oils of tick-repellent plants
from Sweden. Medical and veterinary entomology.
2005; 19(4):345-352. d0i:10.1111/j.1365-
2915.2005.00578.x

71. Gillij Y, Gleiser R, Zygadlo J. Mosquito repellent
activity of essential oils of aromatic plants growing in
Argentina. Bioresource technology. 2008; 99 (7): 2507-
2515. doi:10.1016/j.biortech.2007.04.066

72. Leal WS. Odorant reception in insects: roles of
receptors, binding proteins, and degrading enzymes.
Annual review of entomology. 2013;58:373-391.
doi:10.1146/annurev-ento-120811-153635

73. Hill SR, Hansson BS, Ignell R. Characterization of
antennal trichoid sensilla from female southern house
mosquito, Culex quinquefasciatus Say. Chemical
Senses. 2009;34(3):231-252
doi:10.1093/chemse/bjn080

74. Harraca V, lIgnell R, Lofstedt C, Ryne C.
Characterization of the antennal olfactory system of the
bed bug (Cimex lectularius). Chemical Senses. 2010; 35
(3): 195-204 doi:10.1093/chemse/bjp096

75. Peterson C, Coats J. Insect repellents-past, present
and future. Pesticide Outlook. 2001;12(4):154-158.
doi:10.1039/b106296b

76. Bissinger BW, Roe RM. Tick repellents: past,
present, and future. Pesticide biochemistry and
physiology. 2010;96(2):63-79.
doi:10.1016/j.pestbp.2009.09.010

77. Wang C, Li L, Zhang A, Liu C. Repellency of
selected chemicals against the bed bug (Hemiptera:
Cimicidae). Journal of Economic Entomology. 2013;
106 (6):2522-2529. doi:10.1603/EC13155

78. Sharififard M, Alizadeh I, Jahanifard E, Wang C,
Azemi ME. Chemical Composition and Repellency of
Origanum vulgare Essential Oil against Cimex
lectularius under Laboratory Conditions. Journal of

oiSan 5 Jugs | V¥

arthropod-borne diseases. 2018;12(4):387-397.
doi:10.18502/jad.v12i4.357

79. Hossel P, Dieing R, Norenberg R, Pfau A, Sander R.
Conditioning  polymers in  today's shampoo
formulations-efficacy, mechanism and test methods.
International journal of cosmetic science. 2000; 22(1):1-
10. doi:10.1046/j.1467-2494.2000.00003.x

80. Agnew JL, Romero A. Behavioral responses of the
common bed bug, Cimex lectularius, to insecticide
dusts. Insects. 2017;8(3):83.
doi:10.3390/insects8030083

81. Davies T, Field L, Williamson M. The re-emergence
of the bed bug as a nuisance pest: implications of
resistance to the pyrethroid insecticides. Medical and
veterinary  entomology.  2012;  26(3):241-254.
d0i:10.1111/j.1365-2915.2011.01006.x

82. Wang C, Singh N, Cooper R. Efficacy of an essential
oil-based pesticide for controlling bed bug (Cimex
lectularius) infestations in apartment buildings. Insects.
2014; 5(4):849-859. doi:10.3390/insects5040849

83. Politi FAS, Nascimento JD, da Silva AA, Moro 1],
Garcia ML, Guido RVC, et al. Insecticidal activity of an
essential oil of Tagetes patula L.(Asteraceae) on
common bed bug Cimex lectularius L. and molecular
docking of major compounds at the catalytic site of CI
AChEL. Parasitology research. 2017;116(1):415-424.
doi:10.1007/s00436-016-5305-x

84. Steelman CD, Szalanski AL, Trout R, McKern JA,
Solorzano C, Austin JW. Susceptibility of the bed bug
Cimex lectularius L.(Heteroptera: Cimicidae) collected
in poultry production facilities to selected insecticides.
Journal of agricultural and urban entomology. 2008;
25(1): 41-51. d0i:10.3954/1523-5475-25.1.41

85. Wang C, Singh N, Cooper R. Field study of the
comparative efficacy of three pyrethroid/neonicotinoid
mixture products for the control of the common bed bug,
Cimex lectularius. Insects. 2015;6(1):197-205.
doi:10.3390/insects6010197

86. Kilpinen O, Kiristensen M, Jensen K-MV.
Resistance differences between chlorpyrifos and
synthetic pyrethroids in Cimex lectularius population
from Denmark. Parasitology research. 2011; 109(5):
1461-1464. doi:10.1007/s00436-011-2423-3

87. Larson NR, Zhang A, Feldlaufer MF. Fumigation
activities of methyl benzoate and its derivatives against
the common bed bug (Hemiptera: Cimicidae). Journal
of  medical entomology. 2020;57(1):187-191.
doi:10.1093/jme/tjz138

88. Akhtar Y, Isman MB. Efficacy of diatomaceous
earth and a DE-aerosol formulation against the common
bed bug, Cimex lectularius Linnaeus in the laboratory.
Journal of pest science. 2016;89(4):1013-1021.
d0i:10.1007/s10340-015-0722-7

89. Bernardeschi C, Le Cleach L, Delaunay P,
Chosidow O. Bed bug infestation. BMJ. 2013;346:1-8.
doi:10.1136/bm;j.f138

90. Moore DJ, Miller DM. Laboratory evaluations of
insecticide product efficacy for control of Cimex
lectularius. Journal of Economic Entomology. 2006; 99
(6): 2080-2086. doi:10.1603/0022-0493-99.6.2080

91. Singh N, Wang C, Cooper R. Effectiveness of a
reduced-risk insecticide based bed bug management
program in low-income housing. Insects. 2013; 4(4):
731-742. doi:10.3390/insects4040731

VFoe ")MU&TD)'AJMYD)QQ lg‘)bh..«bdub.w


https://doi.org/10.1603/EC14195
https://doi.org/10.1603/029.102.0423
https://doi.org/10.1603/EC09288
https://doi.org/10.1603/EC12259
https://doi.org/10.1603/EC13032
https://doi.org/10.1128/CMR.05015-11
https://doi.org/10.1093/ae/52.2.99
https://doi.org/10.1111/j.1365-2915.2005.00578.x
https://doi.org/10.1111/j.1365-2915.2005.00578.x
https://doi.org/10.1016/j.biortech.2007.04.066
https://doi.org/10.1146/annurev-ento-120811-153635
https://doi.org/10.1093/chemse/bjn080
https://doi.org/10.1093/chemse/bjp096
https://doi.org/10.1039/b106296b
https://doi.org/10.1016/j.pestbp.2009.09.010
https://doi.org/10.1603/EC13155
https://doi.org/10.18502/jad.v12i4.357
https://doi.org/10.1046/j.1467-2494.2000.00003.x
https://doi.org/10.3390/insects8030083
https://doi.org/10.1111/j.1365-2915.2011.01006.x
https://doi.org/10.3390/insects5040849
https://doi.org/10.1007/s00436-016-5305-x
https://doi.org/10.3954/1523-5475-25.1.41
https://doi.org/10.3390/insects6010197
https://doi.org/10.1007/s00436-011-2423-3
https://doi.org/10.1093/jme/tjz138
https://doi.org/10.1007/s10340-015-0722-7
https://doi.org/10.1136/bmj.f138
https://doi.org/10.1603/0022-0493-99.6.2080
https://doi.org/10.3390/insects4040731
http://dx.doi.org/10.30491/3.2.62
https://jmarmed.ir/article-1-151-fa.html
http://www.tcpdf.org

