alzl
A
o

.

;Oﬁl

<
.ﬁﬁ

7 4

20054

o)

3 ¢

Ak ]l oo

<32
oF

=

.

;O«v

40 A=

R

NF

o]



a1
A
oF

-
;Oﬂl

<
;Oﬁ.

7 4

20054

3}

oA =

s

.
~

NF-

o|J



Of=

7

20054




ABS T RACT - e e 1
[ A B 3
1-1. _9_7]1:}]7]]7\)33 ............................................................ 6
1-2. —,—E]L/}E]-,] 1:17](1}}7“ !Bg z‘ﬁ%L ........................................ 10
i ,%Ek}ﬂoﬂ i=1] }_/\]-%“ﬁ ..................................................... 13
D1 AR G 13
2-9 }_/\}Hc]—qj 1;13 7]2_} ....................................................... 16
m @ jﬂr ......................................................................... 18
3-1. 15_5% 51_7] "QE}./\} ................................................ 18
3-2. Y E7] YEZAF oo 2
3,3‘ iH ;f:] 1]-)\ \:g 37] o) 5:_2/\} ........................................... 29
3-4. 20041(3 B A]-z] 3o _,] =] 7] =1} =i t:]] };L_A}_ ............... e e, 32
V. 12 El ......................................................................... 36
?_%...E.Ed ...................................................................... 38
7_})\}91 R T R R 40



List of Tables

Table 1. Occurrence of mosquito mediated diseases in Korea during 2001 ~2004

Table 2. Annual number of armiving ships in Busan port ---ccc oo e 14

Table 3. Number of mosquitoes captured in vears 2001, 2002 and 2004

Table 7. Cumulative number of mosquitoes captured in Busan port in
vears 2001' 2002 Ell'ld 2004 ...................................... 27

Table 8 Cumulative number of mosquitoes captured from three collections sites
in Busan port in  years 2001, 2002 and 2004 «--c-ooeeieioees 31

Table 9. Comparison of mosquito species captured in Busan port, rural and
Urban area in m ................................................... 35

;“_



List of Figures

Figure 1. Origin of incoming vessel in Busan port oo 5

Figure 2. World-wide distribution of mosquito mediated diseases

.......................................................................... 9
Figure 3. Mosquito collection sites In Busan port coo-oooorooeeeeen 15
Figure 4. Black light trap used for mosquito collection ««---oovoreeeees 17

Figure 5 Monthly changes in the number of mosquitoes captured in Busan port

n vears 2001. 2002 and 20()4 .................................... 28

Figure 6. Seasonal changes of (dex pipiens in Busan port, rural and urban

Figure 7. Japanese encephalitis virus & West Nile virus RT-PCR

- il -



Mosquito density survey in Busan port
for the surveillance of overseas influx of

epidemic disease

Eun-Ju Lee

Department of Industrial Microbiology., Graduate School of

Industry, Pukyong National University

ABSTRACT

Mosquitoes may carry microorganisms that cause disease in people
such as dengue, yellow fever, and malaria to humans. Transmission
of the disease occurs when an infected mosquito takes a blood meal.
Although several mosquito species that transmitting viral diseases
present In our country already, monitoring of mosquito species
imported through ports and characterizing the types of mosquitoes
present in endemic areas can be important in determining and

implementing appropriate public health policies.



Busan i1s the largest port in Korea and very close to a big city of
over four million people. Therefore, the dynamics of mosquito
population in this port and influx of discase born mosquito through
incoming vessels can effect the health of the city and whole
country.

This study was conducted to monitor and characterize mosquito
species in Busan port for the survellance of overseas influx of epidemic
disease. Mosquitoes were collected using a light trap from 3 site in the port
from April to October of 2001, 2002 and 2004.

A total of 1575 1473 and 1,478 mosquitoes were collected in
2001, 2002 and 2004, respectively, Among the 3 genera comprising 7
species, Cidex pipiens showed the highest population of 4,177 (92.29%)
followed by Culex tritaeniorhynchus (272, 6%) and Aedes togol (57,
1.3%) Anopheles sinensis (10, 0.2%) and Culex inatormii (2, 0.049).

The mosquito population was high from Julv to September. The
population of Cidex pipiens was the highest until August but other species
outnumbered after that. Compared to Busan port, Anopheles sinensis was
dominant in rural area near Busan in July and August, but Cuex
pipiens was dominant after August. In contrast, Gdex pipiens was
dominant in urban area, where mosquito population was the highest in
October. Although no virus was detected from the captured mosquitoes using
RT-PCR, continuous and careful monitoring of mosquito population in Busan
port area is important to prevent influx and epidemic of mosquito-borne

disease.
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Fig. 1. Origin of incoming vessel in Busan port
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Fig. 2. World-wide distribution of mosquito mediated diseases.
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Table 1. Occurrence of mosquito mediated diseases in Korea during

2001 ~ 2004
2001 | 2002 | 2003 | 2004 | Total
ArEdelellagaE 0 0 0 0 0
379 69 14 7 36
# 2 0o 0 0 | 0 0
SR L6 0 8
gebelel 256 1799 L7 86 6382
Total 2563 1814 1,186»‘12 363 6426

(Data : KCDC)
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Table 2. Annual nurmber of arriving ships in Busan port

LS 2001 2002 2003 2004 1
-l 83,547 92,587 94,533 97,329
o ar 46,692 52,308 54,566 00,737 209,303

=
ot
2
I

36,855 40,279 39,967 41,592 158,693

(Data : BPA)
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Fig. 3. Mosquito collection sites in Busan port
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Fig. 4. Black light trap used for mosquito collection
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Table 3. Number of mosquitoes captured in vears 2001, 2002 and 2004

No. of mosquito

Species B N
2001 2002 2004 Total

9% %97 (Aedes albopictus) 2 24
K1 R 7 Aedes togol) 12 28 17 57
2 & W Y (Aedes vexans nipponii) 2 2 - 4
TZ A 2SN T 7 (Anopheles sinensis) 5 4 1 10
ol Y el &7 Culex inatomii) . 1 1 2
Wk AR 7 Culex pipiens) 1,339 1,408 1,410 4,177
22w 7V A R 7 (Culex tritaeniorhvnchus) 195 30 47 272

W - 1373 . ”‘1;1773 1,478 4,526

Total

0% w0 AT @gen AAR 8 el sl
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M

ol 34 6F SR F 1577 A7 YA @b B (Culex pipiens)

in

7F 1,35970 42 AAl fAFe] 86.2% 2 A A|FY o, AR v v
(Glex tritaeiohyncs)?F 1957HAI2 12.3%. Ee R 7|(Aedes togoi) 7}t
127012 0.8%, TxLE5IMNE7(Anopheles sinensis)7t S57H A 2 0.3%,

d71d-g oi7iste B E & 27 (Aedes albopictus)?t 272 0.1%E
etk 7R E 9¥ 7R B @A v b = A el
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Table 4 Seasonal prevalence of mosqutioes captured from Busan port in vear 2001

No. of mosquito

Species . ’
Axr  May  Jun Jul Aug  Sep COct Total

dEer7)

(Aedes albopictus) L I 2
Eng 57 . - .
(Aedes togoi) 1 3 { 1 12
F9% w7 )
(Aedes vexans nipponii) 1 1 “
THEFYE AL 1 3 1 -
(Anopheles sinensis) * -
72 2 7] - — - . -
(Culex pipiens) 176 522 3052 09 1,3.')9
ey :
(Culex tritaeniorhynchus) 14 73 108 ) 1%
Total 179 4 432 420 1575
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20023 F=AEZIRE EoF Al E 27] fAlFS Table 5.004 Hi= wis}
2ol 200193 22 3% 6T 22 F 147370 A7F AFEAT, Wik e
(Cdex pipiens)7t 140870 A2 A Hall=0] 96005 =il on], =.om
PRI Cex  tritaeniorhynchus) = 3070 Al 5L 2,09, FEuaeX7?l{Aedes
togoi)7k 287HA L 1.9%, F =D 2 W 7) (Anopheles sinensis.)i> 47)
A= 0.2%, olvEv IR (Culex inatomii)= 1WA 0.06% % LFEFRETH
69t 7ol WY R 7N Culex pipiens)®] HF MHAF7 €55 we A

O A
= Y A
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Table 5. Seasonal prevalence of mosquitoes captured from Busan port in vear 2002

Species

En%R7
(Aedes togoi)
A

(Aedes vexans nipponii)
THEEGNET]
(Anopheles sinensis)
oL o] 7 7]

(Culex inatomii)

W7 R

(Culex pipiens)

Zp o713 2 7|

(Culex tritaeniorfrynchus)

3

Ax May

3

1

410

Jun

Ju

7

Total 1 100

414

Aug

No. of mosquito

“p Ot Toul
2
4
1
27 1,408
13 30
| 34

1,473

_23_
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Table 6. Seasonal prevalence of mosquitoes captured from Busan port in vear 2004

No. of mosquito

Species -

PEFTE

(Aedes albopictus) 1 1 2
E 4R . _
(Aedes togoi) 2 9 3 3 17
FREELNET | |
(Anopheles sinensis)

ol Yy w o] 5 7] : |

(Culex inatomii)
8713 2]
(Culex pipiens)

3 owzhgp |

(Culex tritaeniorhynchus)
Total 3 2 236 3l 400 313 RB 1,478

3 2 234 39 30 X 78 1,410

18 14 15 47

_25_
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Table 7. Currulative number of mosquitoes captured in Busan port in vears

2001, 2002 and 2004

No. of mosquito

Species :
Apr May  Jun Jul Aung Sep Oct Total
AEER S
(Aedes albopictus) 1 2 1 4
En& R
(Aedes togoi) 3 6 19 21 8 57
vEE R .
(Aedes vexans nipponii) 2 2 4
FREELINE7
(Anopheles sinensis) 1 7 1 1 10
oV Em R 7] 5 5
(Culex inatomii)
Lot
(Culex pipiens) 4 18 80 1277 918 291 78 4177
22w e 7|
(Culex tritaeniorhynchus) 21 101135 15 272
Total 4 192 &0 138 143 106 93 4526
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2AF 7IRFESE o] AaolA MY 2] AAAFE 4502 F 1040707}
A=At BRI Gdex pipiens)7t 1,00778A2 HA A5 968%, 2+
W 27N Gllex timeiahyncis) 7} 18RAZ 1.7%, E1% R 7|(Aedes togoi)
7FI3RAIE 1.3% 2 vebdth $9RTE 98 A dae Aeet fAK 4

BRI QAR F 7HA] Fold Fe HA A A e AR Fal

rlo

Hlaf sttph= oo} o] e FYRT o]l fESol AXE Favt F e
AgAlel Adol Al BAZ FH FojEe] Wslzl wiwstn

chakel Abgre) et Arke FelA 1 golg 2 & A,

_29_



3-3-3. Al 5%%F

FAE 717HESE o] a4l AYE 27 ANEL 6508 F 1909707t
A=At B EIN(Cdex pipiens)7) 16507MA 2 A4 WA 59 879, 2
SR Gllex  tnweriohynds) 7y 20002 108%, E UL 7(Aedes
togo)7F 287HA 2 15%% vrebsit) o] Aol Ae) Ho|sh We g7]ds o
Wt 3FH R 7(Aedes albopictus)st Hetelol s o) 7)sls Z=mol 2ot
ME 7N Anopheles  sinensis.), D¥-¥ A< vfshsl: 2Lk 7 7)((Glex

mtgermatyncs) 2| A3 WAF7E EE] o ol

430_



Table 8 Cumulative number of mosquitoes captured from three collections sites in
Busan port in  years 2001, 2002 and 2004

No. of mosquito

Species
A FET ABYSF Total
WHHR 7 (Glex ppiers) 1511 1,007 1659 4177
A2 Y 7 (Glex tritaeriatynos) 47 18 207 272
FHIAEINT7(Anopheles sinensis) 2 2 6 10
E10|%7]|(Aedes togor) 16 13 28 57
F=E27|(Aedes albopictus) 4 4
71k 1 5 6
Total 1977 1;040 1,909 4526
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Table 9. Comparison of mosquito species captured in Busan port, rural and urban

area in 2004
2| A 5% A (Mav | Jun | Jul | Aug | Sep | Oct | Total
g3 7 7] L i 3 e 1
BRI 17.3]20.9/24.2|25.2|22.0] 16 8
e wzl iz T
(Culex tritaeniorhynchus) 181 14 ] 15 47
R 3092 | 234|329 379 | 295 | 78 | 1410
Hpa) (Culex pipiens) - - ,
T e %O{ ELLIHE—7] B B l B ~ ~ 1
(Anopheles sinensis)
7)EpE.7)* - 21134 -1 20
o 7k 5 7] B B , - B
(Culex tri;zeniorhyndus) ) Iy 144 ! / 36
w7k 3 57 - _ . il e | o ,
(Culex pipiens) 141 61 | 164 380 205| 54 878
Yibs ) By
% = by _ _ 5 Tee >
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Fig. 6. Seasonal changes of Cidex pipiens in Busan port, rural and urban area
n 2004
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Fig. 7. Japanese encephalitis virus & West Nile virus RT-PCR result

A. Japanese encephalitis virus RT-PCR

B. West Nile virus RT-PCR
lane 1. Japanese encephalitis virus positive control
lane 2. West Nile virus positive control
lane 3~5. Mosquito sample

lane NC. Negative control
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