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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 mosquitoes. The PCR method was used to detect
Dirofilaria immitis genes of sample pools. Dirofilaria immitis 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.
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A4 0 Z1tk(Jubb 5,1993; ©], 1996; Mutaz 5, 2004).

D. immitis QA i Hus Hx 19543 nj3oA] Bud o] o
oAl A gtom FTAo R XA FHANA coin lesion &2 WA E AL of
o oldsle FHE FA I} (Yoshimura & 1970; Cifferi, 1982; Adkins & 1984; Monchy &, 1993; <,
1996; Mutaz &, 2004). S-gvhetell A e Abgre] # 2 e FA| AdolA WA EE] el o7t
R HLlee, 5 2000, Kim, & 2002). 7| AZAAEEL Culex Aedes, Ochlerotatus, Anopheles,
Armigeres 2 Mansonia 5 UT%3 o] &= 1Ry 2SS 28 Zd¥9(Canrini %, 1995
Pampiglione &, 2000).
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Aol A 124%, 2010 4EA el A 7.2%9] MAIA S FEES SdstAt(d 5, 1962, Lee -5,
1999; °] &, 2003; Song &, 2003; & &, 2004, Lee &, 2005, Liu &, 2005 Koh %, 2007, Kim %,
2009; Park &, 2010)
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Mini Kit (QIAGEN, USA)E A3tk A3 71 7IZbE, TR skl 1~50vhE] ©he =
poolZ TrEo] AEE 33Ut DNA F5 %2 50ul TE buffer o 3¢ 7ZF 0] 4ulE A&t
o D. immitis 915 & AFEE Watts ol AHES Zeto]w & ARESEATHWatts & 1999; Liu &
2005). PCR %42 AccuPower® HotStart PCR PreMix(BIONEER, Korea)oll template DNA 4ul$} 7t
Z} 10pmol/ul primer 1ul® Y3 DNA free water & Z%o| 20ul H A AH7lsdth. PCR¥FS 271
94°C 5% initial denaturatione 2! A3} 1L denaturation 94°Ceoll A4 402, annealing 55°C 40%, elongation
72°C 40%E 403] HHESIT. 52 E PCR O AHES 15% agarose geldl HA7|953 & red
safe(iINtRON, Korea) 20,0008] 3]41 ¢34 &to] UV transilluminator (Gel DOC™ XR+, BIO-RAD)®
440bpe] FAAWME=E Flst o

AAFJALE| o A£Gl F71ARET L BE 52 7oA ddS XH—J sto] AGAES B9

7 E

Aol geld oA EHE 1mlE 3|ud FHo| AHEste] &= (blood cell smear)d< o] &, %
AnF o g2 AgAES A5 75 st AFo] g1¥ A DNA F5 2 PCR &4
Eaf Aol AFEE Zefolm o] AFA oAF-E HS st oHFig. 2.).

#4279 E(minimum field infection rates, MFIR)<> number infected pools/total number of

mosquitoes x 1000 & ERTE
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2018 59 194%H 8Y 30974 F 165 Ft 15U A= 184 mrj& AFssien S5 &
FEUNA 213072, 57 SAFUANA 25002, SR FYFAAA 61060e), Ao T
11930ke), AFT chtAl 3o A 39020ke] Elw Fek 15 EaEddA 262002 F 185890}
2o RIS AFHsAT A mri= AR A, A7PEE 1-507ke] @9l &= 575709 pool®E WHE
of AHAVEE AF Z%WUU\}'E— AAstF e 1 A S AFETY TEEE7|(Aedes dorsalis) o A
0, AANFY 27| (Ochlerotatus koreicus)oN A 171, AFT dASTY SEEE7](Aedes
dorsalis)N A 171 28l A2 18 w339 k=27 (Ochlerotatus koreicus)ol X 471 poololl A &
dol FlHAT. 4 T HAPRAES T AFedel 047, dHANTAE 084, AT whEAS
FYel 026 183l At 15T YolA 15302 e on FolA Aye AA BrleA izt
AES 0382 YESTH(Table 1).

AP 2= F 9Fol #EHACH A5 RIE(Anopheles spp) 2837FE] (1.52%), WHA
71(Culex bitaeniorynchus) 100712 (0.54%), & 9%HE27|(Culex orientalis) 157}2](0.08%),
(Culex pipens) 16,409v}2](88.27%), WA /N5 R 7| (Mansonia uniformis) 8v}F2](0.04%),
(Aedes vexan nipponi) 8117}+2](4.36%), 3t= <& X 7|(Ochlerotatus koreicus) 904v}e](4.86%),
71(Aedes dorsalis) 407}2](0.22%), 3 A EE7(Armigeres subalbatus) 207+2](0.11%)%2 & 3X3
(Table 2). 7} E7] T AIAEE ALAAES ST A3 €274 25, A+ b=
SR 7)A 11, AYT dFASTY sEEE7NA 25, Het 15833 SxnERr|dAa 442 ‘/‘rE}
Uk 1 A FHAA AFE Y] F T SmeRUldA HAXTAES 55 sEERIdAE

° 2 YES T (Table 2).
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Fig. 1. Location of mosquito collection sites at Incheon metropolitan city (google map)
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Fig. 2. The PCR-based detection of D. immitis DNA in mosquitoes in South Korea. A 100bp
ladder was lane M and a positive control of D). immitis was lane P. Lane N is negative control
and lane S is positive test sample.



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

Dong-Gu  Songdo Incheon Gyeyang-Gu Cheongra

) Jung-Gu .
Location Songhyeon  Central Grand  Danam Spat 1% Culture Total
Jayu Park
Park Park Park Pak 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

4 Minimum field infection rate (MFIR) = (number infected pools/total number mosquitoes) x 1,000



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 Gyeyang-Gu Cheongra Total
o)
Species No. pools Jayu Park Songhyeon Park Central Park Grand Park DiramSut Pk 1st Guture Pak
oes MFI
positive R 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 55
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 7 038

* 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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