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ABSTRACT: This study examined the seasonal, regional distribution of mosquito vectors related with disease vectors in the Jeju. From
March to November, sample were collected from 11 points in four environmentally different sites in Jeju Island. Samples were collected
twice a month using a black-light trap and a BG sentinel trap. Overall, five genera and seven species types of 6,042 female mosquitos
were collected. Among the collected mosquitos, 4,159 (68.8%) and 1,348 (24.4%) were Culex pipiens and Aedes albopictus, respectively,
making them the dominant species. Additionally, collection using the black light trap produced 72.8 entities per trap in Jungang-dong
service center in the center of the city, which was the highest value, while the lowest amount of 1.4 per trap was recovered from the
airport. When the BG sentinel trap was used, the largest recovery was observed in the port, where there were 71.7 entities per trap, while
the lowest amount of 28.3 entities per trap was recovered at Gealmae Eco Park. The overall number of mosquitoes collected started to
increase from May, and reached the largest value of 1,156 (19.1%) in August. Trapped mosquitoes are created 364 pools of up to 50 grains
per pool, by season, by environmental, and by species. When the pools were used, no flaviviral infection was observed upon real time
RT-PCR.
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Table 1. Locations with black light traps and BG sentinel traps in Jeju Island
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Location

Method

Latitude

Longitude

Bomok-dong

Youngchun-dong community service center
Seogwipo-city helath center
Jungang-dong community service center
Gealmae Eco Park

Cheonjiyeon

Jeju international Airport

Jeju international Airport

Jeju Harbor

Jeju Harbor

Cowshed

BG sentinel trap
Black light trap
Black light trap
Black light trap
BG sentinel trap
BG sentinel trap
BG sentinel trap
Black light trap
BG sentinel trap
Black light trap
Black light trap

33°14" 24.22"N
33°16" 07.58"N
33°15" 10.95"N
33°15" 02.80"N
33°14' 56.90"N
33°14" 42.63"N
33°30° 26.20"N
33°30°22.33"N
33°30" 57.65'N
33°31'07.98'N
33°26' 48.79'N

126°35' 35.94°E
126°35" 12.39"E
126°33" 18.73"E
126°33" 54.24"E
126°33" 14.25"E
126°33" 37.67'E
126°29" 43.94'E
126°29' 35.55"E
126°32" 00.82"E
126°32" 13.63"E
126°33' 52.66"E

178 Korean J. Appl. Entomol. 57(3): 177~183 (2018)



e AR

AE GRS A7, A, SHE 2 sonte 4
F-3(pooling)3}4] real time RT-PCR-Z- ©]-8-3t0] A&7
7\(Anopheles sinensis) S A| |3t A4S ZARBFI AL, BH YA 9
AEHE 712 A7 B 9] 5 So| 4 mafo|m(specics-
primer)E ©|-8-3}0] HE3FFTH Yang et al., 2010)(Table 2).
RNA E&]& QlAmp Viral RNA Mini kit® ARE-51¢om,
YA ZAFS Y3t real time RT-PCR 4232 Flavivirus AAS
231 One Step SYBR Primescript RT-PCR kit® AME- % real
Applied Biosystemts StepOnePlus Real-Time PCR System®
9 o] gatol Az} Wgai3ch

X A

Zit

EIEI'AHJUéI'

HEH

AlFEA o] ®7]= 65 28F0] KLk o] gl w(Kim et al,
2005) 2 AA=Fol| =BT K7 |(Culex pipiens), 228 27
(Culex tritaeniorhynchus), 8<% 7|(Aedes albopictus), E1

$2%7\(Ochlerotatus togoi), ¥\=4<=57|(Ochlerotatus koreicus),

Table 2. Primer sequnce of PCR for diagnosis of flavivirus

EAAERT (Armigeres subalbatus), ==+BZ 727 |(Anopheles
sinensis) % 5 75-& AU} ATk, AHEA AL S Gk
201735 3LRE 1171A] 117 X]3ol| A A 2314 Y3 oF
ZAR7|= 2 6,042u}2] 2 T.I (Trap Index: average number of
female mosquitoes per trap nights)+=30.51}2] 2 1= %1t}
AHRE AART| Fol MR HT )= F- 6,042012] - 4,1590F
2 68.8% 5 AA|ote] ST o R et dEei7|=
134872 2 % A e] 24.49%7} A EO] T A Ae
o] Be Folglon] 2ARSR L 42022 Aol
5.3%2 50 38R o] AEh Folick o] 2le] vnix)

il
L
i)
™
2,
i
ﬂr.lﬂ
i)
=
N
rlr
i
N
d
=
i)
u
of
:)é

N,
ofi
10
e
S
X
et
o’

A2 AeFE veblch AlFA| S m7|golA 2R
57) 9] o] ke AL = Bo] 4o AlFA o] £ )
707 o AZHLee et al., 2017). o] vrof] E 111 7] 40}
(17%), §4em7) 2uke), FF AR 7] 1uke)7} 425
e,

AFA ) F8 ) MRS 3UE 1197 A7
Y] B 7| 7s S AR =Gl SlEer )= AHREY] A
Q1 5ol A 10€71A] AR =l ek A2 w 7] o) &

ofgt A2 F A seutzle] A F 1mpE]= 3de] Al

fr

Name Polarity Sequence (5' to 3')

FL-F1 sense GCC ATA TGG TAC ATG TGG CTG GGA GC

FL-R3 antisense GTK ATT CTT GTG TCC CAW CCG GCT GTG TCA TC
FL-R4 antisense GTG ATG CGR GTG TCC CAG CCR GCK GTG TCA TC

Table 3. Seasonal prevalence of female mosquito collected in Jeju Island, 2017 (per trap/night)

Month Ae.albo Ar.sub Cx.pip Cx.tri Oc.togo Oc.kor An.sin Total
Mar. 0.0 0.0 1.5 0.0 0.0 0.0 0.0 1.6
Apr. 0.0 0.0 17.5 0.0 0.3 0.0 0.0 17.9
May 29 0.3 35.8 0.0 0.7 0.0 0.0 39.7
Jun. 6.5 1.8 41.8 0.0 0.8 0.1 0.0 51.0
Jul. 134 5.0 19.7 0.0 0.5 0.0 0.0 38.6
Aug. 19.1 7.7 22.9 2.5 0.3 0.0 0.0 52.5
Sep. 12.1 1.6 23.5 0.0 0.2 0.0 0.0 37.3
Oct. 6.6 2.3 16.4 0.0 0.0 0.0 0.0 253
Nov. 0.6 0.0 10.0 0.0 0.0 0.0 0.0 10.5
Total 6.8 2.1 21.0 0.3 0.3 0.3 0.3 30.5

Cx.pip: Culex pipiens, Ae.alb: Aedes albopictus, Ar.sub: Armigeres subalbatus, Oc.tog: Ochlerotatus togoi, Cx.tri: Culex tritaeniorhynchus,

Oc.kor: Ochlerotatus koreicus, An.sin: Anopheles sinensis.
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Table 4. Seasonal prevalence of female mosquitoes collected in Airport & Harbor, 2017
) Trap index® (%)°
Site Method
Mar Apr May Jun Jul Aug Sep Oct Nov Total
Air port BL¢ 0.0 0.0 1.0 3.0 2.0 4.0 2.0 0.0 1.0 1.4
(0.0) (0.0) 0.7) 2.1 1.4) 2.7 (1.4) (0.0) 0.7) 8.9)
BG* 0.5 11.0 55.0 134.0 43.5 54.0 41.5 12.0 4.0 39.5
(0.0) (1.1 (5.5 (13.4) 4.3) 5.4) 4.1 (1.2) 0.4) (35.5)
Harbor BL 0.0 11.5 29.5 19.0 16.5 26.5 16.0 6.5 7.5 14.8
(0.0) (7.9) (20.2) (13.0) (11.3) (18.2) (11.0) 4.5) 5.1 91.1)
BG 2.0 20.0 69.0 127.5 123.5 166.0 75.0 46.5 15.5 71.7
0.2) (2.0) 6.9) (12.7) (12.3) (16.6) (7.5) (4.6) (1.5) (64.5)
Total 0.0 5.8 15.3 11.0 9.3 15.3 9.0 33 43 8.1
(0.0) (7.9) (20.9) (15.1) (12.7) (20.9) (12.3) 4.5) (5.8) (100)

*Number of female mosquitoes per trap nights.

PParenthesis means a percentage for total collected in each month.

“Black light trap.
9BG sentinel trap.
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Table 5. Seasonal prevalence of female mosquitoes collected by black light traps in Seogwipo city, 2017

Trap index® (%)°

Site Mar Apr May Jun Jul Aug Sep Oct Nov Total
Jungangdong 3.5 47.5 98.0 132.5 85.0 102.5 82.5 66.5 37.5 72.8
community service center 0.4) 5.7 (11.7) (15.9) (10.2) (12.3) 9.9) (8.0) 4.5) (78.6)
Seogwipo-city 0.0 24.5 27.5 27.0 8.0 9.0 11.5 12.0 3.0 13.6
helath center (0.0) (2.9) (3.3) 3.2) (1.0) (1.1) (1.4) (1.4) 0.4) 14.7)
Youngchundong 0.0 0.5 4.5 8.5 16.0 12.5 8.5 4.5 1.5 6.3
community service center (0.0) (0.1) 0.5) (1.0) (1.9) (1.5) (1.0) 0.5) 0.2) (6.8)
Total 1.2 24.2 433 56.0 36.3 413 342 27.7 14.0 30.9

0.4) 8.7 (15.6) (20.1) (13.1) (14.9) (12.3) 9.9) (5.0)  (100.0)
*Number of female mosquitoes per trap nights.
PParenthesis means a percentage for total collected in each month.
Table 6. Seasonal prevalence of female mosquitoes collected by BG sentinel traps in Seogwipo city, 2017
Site Trap index® (%)°
Mar Apr May Jun Jul Aug Sep Oct Nov Total
Gealmae eco park 2.5 25.0 30.5 13.5 28.5 48.5 49.5 47.0 9.5 28.3
0.3) (2.5) 3.1 1.4) 2.9) 4.9) (5.0) 4.8) (1.0) (25.9)
Bomokdong 4.5 21.0 41.5 34.0 50.0 104.5 76.0 26.5 9.0 40.8
0.5) 2.1 4.2) (3.5 5.1 (10.6) (7.7) 2.7 0.9) (37.4)
Cheonjiyeon 4.5 35.0 72.0 52.0 42.5 36.5 39.5 52.0 27.0 40.1
0.5) (3.6) (7.3) 5.3) 4.3) 3.7 4.0) (5.3) 2.7 (36.7)
Total 3.8 27.0 48.0 33.2 40.3 63.2 55.0 41.8 15.2 36.4
1.2) 8.2) 14.7) (10.1) (12.3) (19.3) (16.8) (12.8) (4.6) (100)

“Number of female mosquitoes per trap nights.
PParenthesis means a percentage for total collected in each month.
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Fig. 1. Seasonal prevalence of two main species of female mosquitoes collected at Seogwipo city in 2017. A, Collected by Black light trap
in center of the Seogwipo city; B, Collected by BG sentinel trap in forest at Seogwipo city.
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Table 7. Seasonal prevalence of female mosquitoes collected by black light traps in stable, 2017

i Trap index® (%)"
Mar Apr May Jun Jul Aug Sep Oct Nov Total
Stable 0.0 0.5 8.0 10.5 9.5 14.0 9.5 5.0 0.5 6.4
(0.0) 0.9) (13.9) (18.3) (16.5) (24.3) (16.5) 8.7) 0.9 (100)

“Number of female mosquitoes per trap nights.
PParenthesis means a percentage for total collected in each month.
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Fig. 2. Real time RT-PCR for flavivirus detection from female mosquitoes collected in Jeju Island, 2017. All collected female mosquitoes
except Anopheles sinensis were negative results for flavivirus detection (A, Amplification plot; B, Melt curve).
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