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Molecular survey of Dirofilaria immitis in mosquitoes collected
from parks the in the Incheon metropolitan city in Korea
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Unlike previous studies that reported the infection rates of Dirofilaria immitis in companion dogs, D.
immitis genes were tested directly on mosquitoes to see how many mosquitoes actually carry larvae.
Mosquito samples were collected from six parks in Incheon from March to August 2018. A total of
18,589 mosquitoes was collected, classified by type and then made 575 sample pools based on 50 mos-
quitoes. The PCR method was used to detect Dirofilaria immitis genes of sample pools. Dirofilaria im-
mitis genes were detected in 7 of the 575 pools, and these positive mosquito samples were collected in
4 out of the 6 parks. The types of detected mosquitoes were Aedes dorsalis and Ochlerotatus koreanus
which have been identified to act as a vector for heart worm propagation in Incheon. Based on these
results, it was concluded that D. immitis genes were found in mosquitoes in the neighborhood park.

Key words : Dirofilaria immitis, PCR, Mosquito

M B
N AARAAIZ(Dirofilaria immitisyS 7Y, 1%0], o
9 9 e mRREEA] A4s 9] Az &9t
= 520 $8% 59 IFZ ot ddf, oA
WS40 8 [3ots AHolth(Lee 5, 2007). 7 Al

oN

S-S 1718 AR AuEed 2gd 27071
otz oA oA A=, 719 &5 SOl
A=AY WS Fol FYsto] A7 dsske] A3
@IS0l drt. o] 4 752 719 AW
o|F1} 4%, gxsto] wids Aol Ho &4
LG5}l o] oA wio|azFeE]ol(A|17]
S AJASHA = Th(Prescott 5, 1986; ©] 5, 1987;
S 1996). 7oA 9] HFAMESS HEeH, 44,

=2

o o Q N, af mo

o

*Corresponding author: Cheol Jeong, E-mail. iron0401@korea.kr
ORCID https://orcid.org/0000-0003-0632-3604

Copyright © 2020, The Korean Society of Veterinary Service. All Rights Reserved.

4ol 74g5te] ol 3golE Yorlm FAO
2L G, W0E, 3, 4857

> 1

S, 1993; ©], 1996; Mutaz 5, 2004)
D. immitis AAZFo] th3F R = 19549 1]
oA HiE o]%, UE, T3 Hepd, LA 5o

A A o FAFo g XA HAMOA coin lesion
o7 YAHAY o 7§32 gk 7|8k F2]of o]
g4sto] 2315 FA$HYoshimura 5, 1970; Cifferi,
1982; Adkins &, 1984; Monchy -5, 1993; &, 1996; Mutaz
S, 2004). Ut M= Abgre] ) Fl o] A
2AofA AFAVSE AAe A7t BAlE ITH(Lee
5, 2000; Kim 5, 2002). 7| AAAAFESE Culex, Aedes,
Ochlerotatus, Anopheles, Armigeres X Mansonia ‘5 TF
Fe o ok 27 T2 F9 AHEoH(Canrini
S, 1995; Pampiglione 5, 2000).

eyl HRE 19629 A F A



2 N OAH. AT . 20 . 245 - 0jFT - oM
AMFE E Ol E A5 AALGHE AARE 2 1 HE7Iolth AHFHAl Hofl ATt 6322 3
T 21%9] AAES B o1F, 19973 AHONM 27%, (FT AiEd, $E THTY, Sk AELRI, <
2003 tHAOfA 12%, 2002 FH SHA N4 19%, A, ASF thdASTY, F2t 12735-9)
20039 A7IAANH 695%, 2004 WFAIA 14%,  AAE GALRAZHI NN A wo1E o8l
20008 Y BRAANA 25% 2007 FEALe] o ABE AxaYckFie. 1), BoE 59 19RE §
Al 12.4%, 20109 AR oA 7.2%9] AAEAMSS 4 309714 27] 540l =2 Al 1Y &9
TAES GASHATHHE 5, 1962; Lee &, 1999; ©] 23 16‘ﬂ°ﬂ Ax sk 2= AAEvE=
. 2003; Song S, 2003; & =, 2004; Lee S, 2005,  ©o]85to] A 2o tieto] ejslE BEr2(HAA
L1u 5, 2005; Koh 5, 2007, Klm 5, 2009; Park 5,  ©i7HA] *giH 9 ER, AR ot £75H3
2010). =
ARHAQl 27] R B FESEEIUE)E ol&
3l ypH o2 d(E&glo|E, UV-Light, 356 nm)o| & DNA && @ pCR 24
77 fel=E Yelolut BYS olgsiel Wl
Q1517 W&o F7F =4 279 89 §80] ¥+ D. immitis 749 291& Y3 genomic DNAE F&
Aol ot H2 A2 JigE dAER7|ESH7] A 5199091 genomic DNA &2 QlAamp DNA Mini
AH|(DMS, Digital Mosquito Monitoring System)< ©] Kit (QIAGEN, USA)E AREstTh A3 27]= 7]
ASRAS 99 BAZ Agelo] A uplel €9 7hE, FUL S 1-500H] AT poolE W
ol B A B7] R AHEE A WAOR § o] AFS $Y53Uct. DNA $EE-2 50 ul TE buffer
o= o8& ¥ Al 1 5 B Y o o] ZF B0 4 WE ARSI D, immitis SR
EEHE 900, AUE WIS ABOR A%s ) ABT WawSo] ALET Lejo|ulE ALgasct
T ARE AXZto g RUHPSE vl YHI|IE (Watts S, 1999; Liu 5, 2005). PCR 922 AccuPower™
a9y i7ir] A=) Qo] ME FHEAH= 4 HotStart PCR PreMix (BIONEER, Korea)oﬂ template
ot &, 2015). DNA 4 ple} Z¥Z}F 10 pmol/ul primer 1 ulE @il DNA
AP7A] Y ALAT A= oA ARFARAY free water & &3°] 20 ul FA H7519 Tt PCREHS-
%9 749 AZo dist 4= A=A o FE 39lo] H Z7L 94°C 5 initial denaturationS A A|S}3L dena-
QAT B7)oA RA ARAALE 229 7Y AT turation 94°Co]|A] 40%, annealing 55°C 40%, elonga-
£ d7et Ats A= FYUER FEo0] k. tion 72°C 402E 403] WS SZF PCR AR
E A= AAXYo) YA st WwETEEY Y9 2. 1.5% agarose gelo]] A7) 953t T red safe (iNtRON,
o 2] 6o A AE 7oA | AAAAFE Korea) 20,0008 314 HAISte] UV  transilluminator
S ARE sholstnt AAAMIS 3 Ay = (Gel DOC™ XR+, BIO-RAD)Z 440 bp2] FA =S
ZHHESH A&5HA ARRS 4= = PCR W E AR sholsloi).
Sto] AIAMSS TEE IRITCEN QAHAY T4 AHFYAE oA Pot= F71AET AN HE
Yol AT Qe BAAG ABALE BARE B F Aol BAL sl RS gU Wk
2 5ol A A AEEE RARIEH 7] E(Antigen Rapid Canine Heartworm Ag Test Kit 2.0,
Anigen)E AMESto] H7IHARE HAISHAT FAdo]
gRlE Aol EHE 1| mE dukd FEO| st
A2 U gk o] gF = (blood cell smear)H-S o], Fstdu|F o
= QSS9 4TS Baskt 430 §
DI U 22 lE oA DNA = 3 PCR #4Z &3 49
of AHg% mefolmie] A oiRE WA Fie
Ao AMEE V)= HAER” ]ié ](—?—’“ﬂ/\} 2).

C B7ie) BEol SEE B HHL olasaAd
YL 542 olgdle] gms 499 HHES &

Korean J Vet Serv, 2020, Vol. 43, No. 1

F A7+ Y E(minimum field infection rates, MFIR)-2

number infected pools/total number of mosquitoesx1000

R



QXX S M 270N HEANYS AT ZA 3

HOj =
— P ;
Gyeyang-Gu Danam Sport Park
SEO-GU GYEYANG-GU §
Of 21 i ™" 4] 1 AYP i
i
s
Hele @
Cheongra Ist Culture Park
& V of i g
/ | ]
; | i |
| ¥
| 4
Yeongjongdo e |
e BUPYEONG-GU_~ i
2E |
DONG*GU |
. ® Dong-Gu Songhyeon Park
Wolmido b
HO|% [ ] |
Jung-Gu Jayu Park f {
Incheon ~
NAI.‘.:T-.:(‘I} Ol & 2t A| Py
Incheon Grand Park
= NAMD ON Gty ==
g4

&l

h

L ™,
Songdo Central Park >
A Siheun
A
YEU_\.‘\'EI:'L_.' GU *Ig |
. Fig. 1. Location of mosquito col-
lection sites at Incheon metropoli-
tan city (google map).
2

2018 5Y 19HE 8Y 3047HA] & 165 B9 1
TYU A0 R 134 HYE AHsteleon S A
SHoNA 2,1390te, B SETHAA 2,5397H, &
T SYTHAA 6,196, AHAFTHNA 1,1931f
, AFT thdASS-boll A 3,9020H 183 A=
T Zo5EolA 2,620mHE] 2 18,5890t 2] TR
15 AFstth AP 2rl= AH A9, A7E=
1~50uke] =2 575709 poolZ THEO] HAAMSS
4% FAPALE Ao 1 23, 57 45T
H SEEH7ledes dorsalis)O)| A 17), AA =L st
47| (Ochlerotatus koreicus)o| A 17}, ASF+ ohd
ASTY SE%E17(dedes dorsalis)| A 17] 1|1

_1

N,o—

Fig. 2. The PCR-based detection of D. immitis DNA in mosquitoes
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Table 1. Results of PCR analysis for Dirofilaria immitis infection in parks of mosquito pool collected from May to August, 2018 in Incheon
metropolitan city, Republic of Korea

Location Jung-Gu Dong-Gu Songdo Incheon Grand Gyeyang-Gu t Cheongra Total
Jayu Park Songhyeon Park  Central Park Park Danam Sport Park 1% Culture Park
No. Mosquitoes 2,139 2,539 6,196 1,193 3,902 2,620 18,589
No. Pools 71 84 157 55 115 93 757
Positive Pools 1 0 0 1 1 4 7
MFIR? 0.47 0 0 0.84 0.26 1.53 0.38

*Minimum field infection rate (MFIR)=(number infected pools/total number mosquitoes)x1,000.

Table 2. Results of PCR analysis for Dirofilaria immitis infection by mosquito species in mosquito pool collected from May to August, 2018 in Incheon
metropolitan city, Republic of Korea

Jung-Gu Dong-Gu Songdo Incheon Grand Gyeyang-Gu Cheongra
) No. Jayu Park Songhyeon Central Park Park Danam Sport 1st Culture Total
Species Mosaitoes Pools Park Park Park
Positive MFIR ~ Positive MFIR  Positive MFIR  Positive MFIR  Positive MFIR  Positive MFIR  Positive MFIR
Anopheles spp” 283 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Culex 100 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
bitaeniorhynchus
Culex orientalis 15 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Culex pipiens 16,409 377 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mansonia 8 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
uniformis
Aedes vexans 811 51 0 0 0 0 0 0 0 0 0 0 0 0 0 0
nipponii
Ochlerotatus 904 78 0 0 0 0 0 0 1 1.1 0 0 4 44 5 5.5
koreicus
Aedes dorsalis 40 14 1 25 0 0 0 0 0 0 1 25 0 0 2 50
Armigeres 20 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
subalbatus
Total 18,589 575 7 0.38

*Members of the Anopheles spp (An. belenrae, An Kleini, An koreicus, An lesteri, An lindesavi japonicus, An. pullus, An sinesis, An sineroides) cannot be
identified to species by current morphological techniques.
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