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ABSTRACT

Background and purpose: Mosquito-borne diseases are serious health
problemsin many countries around the world, and the widespread distribution
of their vectors has a major impact on the transmission and spread of these
diseases. Mosquitoes play a key role in transmitting arboviruses such as West
Nile, Dengue Fever, Chikungunya, Sindbis, Zika, Rift Valley Fever, Batai virus,
Usutu virus, East Horse Encephalitis (EEE), and West Nile Virus (WNV), and
also some suspected emerging viral agents, such as SARS-CoV-2 (causative
agent of COVID-19) and the Zika virus in the world. There are several methods
for mosquito larval control. An important challenge in mosquitoes control
programs is their resistance to different groups of insecticides. The ultrasonic
device is a novel and naturally friendly approach for controlling insecticide
resistance mosquitoes.

Materials and methods: In this study, Ultrasonic TI-H5 device of Elma
Company were used against 4th instar larvae of Culex pipiens under laboratory
condition. Different variables including; Electrical power (50,100,200, 250
watts), and exposure times (1, 2.5, 5, 10, 15 minutes) at two frequencies of 35,
and 130 Kilohertz were employed.

Results: Mortality of 4th instar larvae at 35 KHz and different exposure times
with specific Electronic power was 100%. In 130 KHz with increasing exposure
time, the mortality was increased.

Conclusion: Insecticides are one of the causes of environmental and water
pollution. Also, due to the resistance of mosquitoes to insecticides, the new
safe, cost-effective and effective method in integrated pest management
programs is the control of mosquito larvae using ultrasonic waves.

Keywords: Arboviruses, Control, Culex pipiens, Mortality, Ultrasonic waves.

P> Citation: Kababian M, Zahraei-Ramazani A, Vatandoost H, Moose-Kazemi
SH, Yousefi S, Baniardalani M, Mahvi AH, Azarm AR, Hamedi-Shahraki S, |zadi
S, Zahraei-Ramazani H, Hajivand Z. Study on Ultrasonic Waves on Mortality of
Culex pipiens, Vector of West Nile in laboratory condition. Journal of
Research in Environmental Health. Winter 2023; 8(4): 431-440.



(Diptera: Culicidae)Culex pipiens ywgSyo Ggy 39 Swdgwlyadgl Zlgol 33l (Gwyyd

iloyl Ll 98 West Nile (gylons JOU

o..L..Sr

LS oKz (Sl 535 o il ola g raggnl Uil s el B L 4y a5 4o
vt 55 099529 9 (Bt (el CadliasT o9 3gmsl a9 (2L k) 090 D) i
SARS-COV-2 5 1) gy Aile shanygs Slaslon Jolpe Jnl 4y 0gikin T puizman 33l
Cuoglie ladio Ui sla delip )5 pae il G aiil oo Olex 3 (COVIDALY glow Julo)
9 dud> by <5 &y’...u')ﬂﬂ Cl}‘l S5l eslazal Ll la U,.So)..o colises sla og)f ).JI).) ) LQ)T
..\..Ll; ) Lmui.fo)»o Lo rgl.i.n dLm 4......3 ‘J)Lf 6|/.4 Q,.x:ujo )|.,\.2...;9.>

5T i ¥ Slagyy g Ll 8l TI-HS ol gl oKaws ;I axlllae ol o3y 9 dlew
ows Bpuan 3y Olgs alos 5l Cilise sla,aie ol oslatul tsmlf..i..:bﬂ Ll s eetes
9 Y0 u.ulf)s 939 (45,35 10 9\ O Y/0K)) B IPN u:s)f )‘;5 OLAjs(ng YO-Ye AN )
A oslil 33,0508 AT

5 L 0l 3 35,89l Y0 Guil8 > iy T ez o SlagY 09Ty Olias laaidly
Olyas ol t|,.al Ol 9 0loy Giulsdl b 55,00l \Ye uilss )5 9 ) S9as Lasie sla Olgs
il bl

Coglin 4 dzgs b aiiwa b (350 ,ie ool 5 Cons e Slossg)l Jalge 51 (K igpuS doeats
65.:.&.13 St ksl.mA.aL-).» 2> e 9 43)..44.1 09,80 ‘[,JL.: ol U‘i’” ‘Lmuf.fo).:.: )J‘).J Pr) la 4........
J..LL: «® C,‘:‘E-"d U‘ll 2 &g,ﬂbﬂﬂ IS e cl,.n' )| ool L‘ la 4.......» 5)}’ d).Z.S Lmlél.’

Siigualydll glool ¢ 9 Syn iy puTpT S g asul mojly 2ulS

S v kg g o0 B ge @ Caunsiby ) las s @ Olals bzl 4
sl S st 5 Byl i Slan @bty b G5l on Soed sl | T 2 |
,> West Nile )by J3U(Diptera: Culicidae) Culex pipiens a9 5,0 $9) 51 Sugunl, sl

FE PR (OANEN Oliansy oo cuilig o iagis dolilias. o Kiole] bl

Sl doen

UL siilee 5 (S mlid o a) Gl S 0 LlS aa
pske sl cotbigs naSails dapslos 8L U8 5 (G505 00,5
Ol Ol O Sa

Sbas gl Lople

ol 5 (Shp mlid ot Ll i plae, ol gl #
g Sty depslo (8L U2 5 (Sl 008 08U L
AU yame 2k 33) 0l Ot Opad (S ke S5
azahraei@tums.ac.ir . alirezazahraei@yahoo.com
g3 by G

UL sl 5 (S el e sl s by s
psle sl cotbigs 0aSails dapslos 8L U8 5 (G5dsm 00,5
nl 0l Ol Sa

B gt e

Looplon 5 (S mlid ot slial 1Bl st
i aSasls delen aBBb 2S5 GSidsm 005 08U
Olel e Wl (S sl 82l

Frop ot

2055 0Bl b assloa 5 (S (ulid syt ol ks sion
Ol ol Ol (S sl Sl gasas Silig
Y3l o 085

el bl 5 Sy it ot e Vsl 2 05
pske sl cotbigs saSails dapslos 8L U8 5 (G505 00,5
nl 0l Ol Sa

Sy e ol

Ctlagy 25,8 s Sl mtige Ll gsne (e el
ol Wl W S psle kil (Eudlag saSisls Ja:;;:
il wl

U L el 5 (S et e 155 ol 1(J3T Al
poke sty (il saSdls el 08U S 5 (55 205
nl 0l Ol Si

St gl als g

RPYSCE TV S o I TR Y FERPIR BT 9
gzl 5 Ol (bl (S psle oSl (utligy saSasls
o
3 Fale

29,5 Sy el s bt UK ol senn) £ials
pole s (g il Sy it B 5 (it S
nl 0l Ol Sa
b alpa el
19,8 s Sl af it S syt 1 il ylyons el
o 8l (Sl e suSCiils (W § Oyl kige
Ol el gl
Lyl 1,85

Bl L sl 5 (S mlid ot ad)) Wlid)lS isen > Lay
poke sty (il saSdls el 08U S 5 (35 205
nl Ol Ol Sa

1Eo1/00/0) 8l 2

101 /0V/ 10 iy pady o)l

63&5}1 :aJlie &,3

Yy

VRN Qtwj‘rJL@?EJu~ﬁM§JJJ/kWM|J€J5 iy 51 dalilad



Yy

e 23S n 535 0SS sl Al el Fl gy /0 5 lalS aone

o3l yilog 0> s SsS 51 (G T ey ISy
35230 658 oo 53 b by (it S sog (e sS
2z Sl ey o a2y () b gl cnl 5
IS WSl ) e s 53 &S Sl il
o2 abn uptadse et ISy i ety
128l 0 0L 3l ool dials G 5 (@ls3isn 4 s s
85 Glsisr sl oz 0l BN, e gl
Lold 23l b olel 5paS (V) widlipe ety oS
dibita 4 33 5,5 )13 e 5 olin (glsm g (SslsS
elin Lyl 5 ezl 5 SexSls (ST 1 ldlan s
el 33,8 @l )3 et ST} 5 Y IS 5 0l S
Rl 3 Gestedsn ety oS5 iy DS e 50
Bls (V=01 ) wis,5 g aeo Wb 1335 L 0l (2158 38T s 658
S ol el Sglize Soislsnned 5 S3slsS) Dlassas (s
(Y1) 5528 013 LV o BU 5lamy oS sl cis s 655 )
OS5 anly o85S i S s (o g 039
izl cxigy o 1S4 VU 5 s oo ey o o lat
30 458 ol i5e LS Easl il s 42,81 S5l )
5550 st DS il s gl sl Sl 2ol s s
33,8 5o Sty Lo (Sosll 5 Gan e GlawisS Ly opllals
i uiise J (e 53 5 ik S 5l (S (YYTY)
LS gl gy Sl aalinal (SIS slaady da 5l 280 J,8
S sy S Sl el iz ol S
Tsal ol Cladiy 5V S 55 S350 5 48,00 95k Gl S
Sl il lawss izl oo (3l apon o 3L gl SLecsl gl oS
F) wsi sl 4l 5o yon Yoroo S 000 LWlS5 0 Jsb
Sgalyds) #5553 4 38 s Sigal sl plsel (YO
Ym0 ) iomtly oilS)5 gl sl 5 (5,080 Y210 ) UL uilS 3
LS 5 aslle S o) (Y7 ) s o s (55,058

12. Cx. pipiens molestus

LVRVT
Wled ) sl il ¥ als ey qounainb op 5T Wl
el els 5 (V) sl n 655,55 5 6,5 YOFY 5 o WY
AU Ve o550 5035 555555,08 5 353555 G @lom (3
dads s sl J30 gl o b b aeslin 55 b glasy
¥ ) a2l g0 S et slall 3

55 sl (gae CUSCis 5l ey Lawgs die o glons
JSCIEAVE T ERYPNE ST YOUN JO PP ISPEL o JPS o
el 285 ety sils biglagy cal psed 5 Uil s ool
5t Jeb a5 Jale asle o sel Jlisl s
UL iy s 3 TGS T i S8 (S TS
yls "8 e Sllinsl 5 " gy syl s
e g sblon Jalse JGsl 4 st Wl oias
(V) anil o olez 59\ 4-58 Olo 5 05

Sl (WNV) (8 8 s e Jalss 5l (S0
St parme 5 Casl ugny @M et 5 s
99 o -2sls 3l Flaviviridae ol 51 213 cdlawst
Yyars WNV 558 5131 55 Spn 5 e (gsloms sl ily5 o
b Ll st 5 Jed ol wloaysls gl disdl s
5 oBuy Juli oz ss b 55 e opl asbie
oSan ohhiliey ol s ool (olad] 58 o @SS baady
s > ol s sslizal gy STy a5 sl

(/\) .\....ZL L5'°'; U‘J:'“’J B r.}_,ﬁ 6‘;; Jg» LA‘ [ Sav- )

. Diptera: Culicidae

. Yellow Fever Virus (YFV)

. West Nile Virus (WNV)

. Dengue Fever Virus (DFV)
. Chikungunya Virus

. Sindbis Virus (SINV)

. Zika

. Rift Valley Fever (RVF)

. Batai Virus (BATV)

10. Usutu Virus (USUV)

11. Eastern Equine Encephalitis Virus (EEEV)
12. Culex pipiens
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