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A PYER QS FddAintolgs PO ZRE e
MDCK. (Mardin-Darby Canine Kidney) A ¥5E penicillin (0.05
U/ml) 2 streptomycin (0.05 pg/ml)@ 10% FBS (fetal bovin
serum, Gifco, USAY} H7H8 MEM (Gifeo, USAYS 71& HiA
2 3k 5% CO,BiY7IolA] 37°CE s F8tTh

A2} Hxe|

A AAEE Y5t BES AAT uholg L 8- WA
penicillin (5 U/ml), streptomycin (5 pg/ml) % nystatin (1,000
wnits/mly S 22t W18 £ 4°ColA 158 ez EEOIFH
A 177 B9 BHEAT o] A2 AAED (500xg, 20
min, 4°C3ked oI 4ZAS vpoled s P HAZ M85}

.

Hio[2{A 22|

Hlolg|a Bl S8 Hx=E AAE 24-well HjFE7100
A A FS MDCK HIEF] 3-well B MDCK 58
viokel 300 wiet AA 100 ul¥ T HEIIAL 5% CO,, 34T
COM AN 1047F wiFataA vid =630 3 st A M
W § TH(cytopathic effect, CPEYE WA3ITH AEBHENRS
Vel AAlE 2-33) 42 vilgsi 9718 S7HI17 F vpol
2l 22 @ A4S 9 vld 2 AR E R, bt
ol# 29 AL g3 WHE-AH(hemagglutination test, HA
test)? RT-PCRAIFLE 31520 FHEERIANFL A AET
Q1 Z2dRputol2Hdl| 2J2|ete] 733 A4 (hemagglutina-
tion inhibition test, HI test)O-& o} &Y EAE AN &,
Q)= )% CDC (centers for disease control and prevention)2]
AARAZNT QST AEfol) AAE $H-31 A&

Reverse Transcription-Polymerase Chain Reaction (RT-
PCR)

1) RNAR-2]

CPEZ} #2E ntolls BjgH S ZR viral RNA kit (ZYMO

Table 1. Primers for detection of influenza viruses in this study
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Research, USA)S ©]&3}] RNAE #3151t

2) ¢cDNA §4 2 RT-PCR

B2az]® RNAT RT one step kit for influenza (Cat. No. CDM
1005, COSMO, KoreayZ ©]-83t QAUEF<AA A/HI, AH3, A/
H5 2 BEL TA9) A&E3A) st &, RNA 10 WE RT-
PCR pre-mix°l] &} 42°Co) A 1A 9hg-A1AH cDNAE &
AAZ) F, 95°C, 38ZF HAAAA 94°C 1, 61°C 1%, 72°C |
B 35 cycle, 72°C 5% 1 cycleZ ¥HEAIATH S53€ PCR AH
& 1.5% agarose gel (0.5x TAE bufferyoA] 47} d&3ste] &<1
314t Q1E-24x} nlo|g 2] ¥} o}y S AAE] A3l AR
3l Z}o]WE Table 13 2t}

vloj2i Aol HENN ZE

AR A Ead AEFAA} vle]22E MDCK AlZolAM
&R0 233 Adudsld d7tE =Y F, 4% uranyl
acetated]] ¥ 127} negative staindt T ZAIER]AJEM 1200

EX2, JEOL, TEM)2.2 80K V(x120K)ollA #-Z315ich.
d 3

QIZRAUR}HIO| A Q] LY 2bad

200441 2 20053 A FAZEY] BA) ¥ EHE
ZE AAES o] &3 QIFFAA} ulelzze] W EdH
Fig. 13 2t} ulolglxe] ¢4 v X E B 200499 7
£ &2 AA 7AF 1,869 F 290l 1357, 390l 41637, 4]
3837102 FP Bekon, oFAE-e 299 212(13.6%), 38l
33A(21.4%), 48°1E 927(59.7%) 0.2 490| B3] A e
ek 200539 & AA A 1,579 T s¥oll= 95307 12
ol 2507102 71 Boron), &S 290) 533(26.3%), 12
Y= 77(36.9%)0.F 717 =34t}

upolgiart Bl 3xje) A BExe 20043 HA4 84 73
H(47.4%), 94 B2} 819 (52.6%), 20053 B4 A 98474
%), 943 AR 104 (52.6%)°] A3t 200413 2005 B
oA ghx}e] walgo] oFzh A VETHFIg. 2).

M we

Type Subtype Name Location Sequence (5' — 3) Size of the PCR product

Hi AHI1-PD-F 156-175 ACAGTGACACACTCTGICAA 837 b
AHI1-PD-R 992-971 ACACTCTCCTATTGIGACTGGG P

A m AH3-PD-F 290-310 TGGGAGACCCTCATTGIGATG 658 b
AH3-PD-R 947-929 TTGGGAATGCTTCCATTTGG P

s AHS5-PD-F 671-690 CCCAACCACCTATATTTCCG 568 b
AHS5-PD-R 1238-1221 GACCTTATTGGTGACTCC P

M M-F 234-255 AGTGAGCGAGGACTGCAGCGTA 358 b
M-R 591-570 TAGCYTTAGCYGIRGTGCTGGC P
B BNP-PD-F 498-515 CACAACAAAACAGGAGGC 1017

BNP-PD-R 1514-1494 CAGCATTCTTCTTACAGCTTG ’ P

A; INF A, H1(2,3); INF A/ H1(H2, H3), B; INF B, M; INF A matrix protein
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Fig. 1. Distribution of laboratory diagnosed influenza patients from
2004 to 2005.
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9] AgoMe BEE A F3irt

Z AANA ASFAR ol 2 B2l &2 20043 =E 8.2%,
200558 12%E VERITE 200599 A% dFE HA = B
grou) A4 wlolaj2e] Ba)e-& 200413 Hls) o P = R
gkth 2004:39) AS 1,869F ASFAA AHINIZS 18 4
2¥)x @grot) A/HIN2E-L 11973(77.3%), BES 357227
%)0] E-2)EckTable 4). 20053¢] 735 Held AEFAA}
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Fig. 2. Distribution of isolated influenza viruses by sexual diversity.

& Hojgou}, AHIN2E S AS A3 w2 Eu&S B
o 200430l M3 ASEHA 4E AHINIC] BEED £&
Bg&-2 el AckFig. 3).

FHEXL FCHAEY

AA A Belg AZFAA uto)2) 29 subtypeS 2] 5o
29 primers ©]83td RT-PCRE F Hin A 23, JASF
dlAbElo]@ 2 A/ HINTE-L 837 bpoll A, AEFARpulole|2 A/
H3N23-2 658 bpollAl, M gene band= 358 bpellAl DNA band
2 59, QS FAAuolE2 BEL 1,017 bpollA] 5ol
] DNA bandZ E131AThFig. 4). 20043 EelE ulolz9)
88 By ZxmlolEA AHINZF 77.3%, AFTAR

Table 3. Hemagglutination inhibition reactions of influenza H3 virus
isolated in Busan during 2003/2004 (CDC, USA)

Post-infection ferret sera  Date collected
PN/2007 KO/770 WY/03

Reference antigens
A/Panama/2007/99 1280 320 640
A/Korea/770/2002 80 640 640
A/Wyoming/3/03 320 1280 1280

Test antigens
A/Pusan/363/2004 160 640 320 2004.1.26
A/Pusan/473/2004 160 640 640 2004.2.24
A/Pusan/474/2004 160 640 320 2004.2.23

Table 2. Age distribution of patients with influenza viruses in Busan, 2004~2005

Years Age 0-1 2-5 6-10 11-20 21-30 31-40 41-50 51-60 61-70 Total (%)
No. of sample 527 805 211 50 61 44 40 46 1,869
2004 No. of isolated virus 19 9 19 3 3 4 0 ! 153
: (124) (647 (124) (33 (0 (20 (26 (0) 0.7) (100)
No. of sample 558 494 228 68 65 35 22 24 1,579
2005 No. of isolated virus 3 8 > 0 0 ! 0 0 19
’ (15.8) (42.1) (263) (105) (0) (0) (5.3) (0) (0) (100)
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Fig. 3. Patterns of isolated influenza virus subtypes from specimens.
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Fig. 4. Influenza viruses detected by RT-PCR. M: molecular size
markers, A/H1: INF A/HIN1, A/H3: INF A/H3N2, B: INF B.

Hlo|#lA BE 22.7% EEHATE 200599 A% ¥ind &
sloll Hls}e] Hojei Balgo] Azspg oL} Q&R Hlo ]
2 A/HIN1, A/H3N2 2 B7} 242+ B2 FUchEFig. 3).

=

B8 247y AEFdRblole e FAF FAS AN
sl A AA AFHE 37 AT, AHIN2 vlolH A9
72 2004 d SA 7| E 2004/2005 A7) AT A/Fujian/411/
2002(H3N2)SF d8o] RARE A/Korea/7702002 FAFZ &
Ax et w3 20053 FA]lE 20052006 7] WAFR]
A/California/7/2004 FAF7F A= AT whelA], FAER el A
9] A/H3N2E-S th2E7)e] WAF7) vE] fas RAe A
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Fig. 5. Micrographs of cytopathic effect in the MDCK cell by infected
virus. MDCK cells were without virus(A), infected with influenza
virus A/HIN1(B), A/H3N2(C), and B(D), respectively. Magnification
x100.

L i) -

4 ARATH(Table 3).

NEZEHE 9 Hio|2{ A HENStE 2E

AAYZ AF=TE 2 F£E T AAE dF wjgT
MDCK A Zol| AEs}e Az ¥4 Z7(CPE) A3 Fig. 59+ &
o, MDCK AIEANA 5313 Waxsrt verd AlEajdds
AAEM Ao 2 AFE A3 Fig 63 2ot vlEl2] FFo|
80-120 nmAEQ] FVE AZFAA A¥H BY EF FEE
yelliRon, Age] 734 ble]g2xHe] 2|4 o]FFe] Y
A T A

o ¥

$§7) TPABE oBgo] WS o} BE JE 3B Y
A9 Fsk RS AASL Yom T Uelo] olste]
AR, Fel AZ AR B97} Bot 9 e ofeigol
AQ). &, 3E7] AL G 557 vlolgds F AERA

Fig. 6. Transmission electron micrographs of influenza viruses isolated from nasal swab and throat swab specimens inoculation in MDCK cell. (A)

influenza virus A/HIN1, (B) A/H3N2, (C) influenza virus B. x120K.
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Table 4. Influenza virus subtypes of isolated virus from specimens in Busan, 2004~2005

Years g o of INFT Age 0-10 1120 2130 3140 4150 5160  61-70 Total
A/HINI 0 0 0 0 0 0 0 0

2004 A/H3N2 107 1 3 3 4 0 1 119
B 35 0 0 0 0 0 0 35
A/HINI 1 0 0 0 0 0 6

2005 A/H3N2 | 0 0 0 0 0 10
B 2 0 0 0 1 0 0 3

Zpatolgl 2, FelQIEFAA Lo 22, M EFFHLolR &, ol
Hlolgl 2, I2Uulole]2, BykHlol2)x, vieRrrblols s R
utola)s ol os) WalEh, 53] 27] 353 AEH
Q1 Aokl Hld FFEE/ISFT(SARS)0] ASFAAHT
SA7|o] e A9 2PERGe] vig- ofzie] R sAMHl~
o] &, ZhdnzA], datzate] £4 9 @A HEY 28
7} e act. g £E7] Age] I w4 AEFAA ]
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@, 7.
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A= 2000 89 °)F AFAR JAZFAA AL &2
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AL ZdAo|E A f3) ZAE Fdted A, A%, €8 §
o) uhgoly @ ulolH 2 HolFE ZAY 231 Sitt

B ATl 200404 2005374 FUjolA] RElE AEF
dziutel] 22 7$- 20043 FE71= A/HIN2, B o] fra3}

on 2005d SE7)olE A/H3N2, A/HINI, B¥o| f331%
o}, A/H3N2 Hpo]# 9] g8-E 2004 FH7olE 2004/2005
A7) w2132 A/Fujian/411/2002(H3N2) FAREE, 2005 &
7)ellE 2005/2006 A7) WAF A/California/7/2004 FAFFZ

gelro] the A7) MAF7) vlE] /3 Ao F Yehkdth. o]
of £ AoA 2004359 Hlola 2 Bl vl 200599
vlolgx Balgo] X3 ANT Al T shie Wale ¥
A A G T80 EIAU, AZFAA ol Ae] AF
Hol o2 Alg®Eth & g dolozs B A7
20053 9¥elA 129714 5307 QIEFARMel# 2 AL
AAZRE Brpalolglx 37, I2uhhlolgix 374, glolimulo]
B2 3570 B9l 587 upolgAEe] F 7570(142%)°] HE"
RO Z wFo] B A2 AF ulelg &S o5 THEHE
FREE ALFIE QT FAAmo|y = PR AR F
At AAE AHE AT ALREHY, T A &0l ¥
oMl Ao gw FAHHE.

QZTZAx= wialgdEo 2 aldd = Qe 7 dukEed 5
7)Aol 2 ZaAglo|t). ey vj=9] 200320048 715t
AERAAZ 13 AIFEL DHFANM 7P B3k, ol
HAAdZAE 12%c] B8l 1 F 28R ool APFES
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ABSTRACT : Epidemiological Characterization of Influenza Virus Isolated from Acute Respiratory Ill-
ness in Busan, 2004-2005
Kyung-Soon Cho’, Sun-Mee Park, Seang-Joon Kim, Myung-Ju Jung!, Joo-Yeon Lee?,
and Chun Kang? (Epidemiology Division, Busan Metropolitan City Institute of Health & Envi-
ronment, Busan 613-806, Korea, 'Department of Biology, Kyung sung University, Busan 608-
736, Korea, *Division of Influenza and Respiratory Viruses, National Institute of Health, Korea
Center for Disease Control and Prevention, Seoul 122-701, Korea)

The occurrence of acute respiratory infections caused by the influenza virus are particularly high during the win-
ter season in Busan, Korea. In 2004 and 2005, a study of the rate of occurrences of the influenza virus was con-
ducted. The results reveal that in 2004, of the 1,869 people with an acute respiratory infection that 154 (8.2%)
people were infected by the influenza virus. In 2005, of the 1,579 people infected with an acute respiratory
infection that 19 people (1.2%) were infected with the influenza virus. The study shows a decrease in the num-
bers of an influenza virus infection from 2004 to 2005. Data was collected by inspecting throat swabs and nasal
discharge from those with an acute respiratory infection. Further inspection of the throat swab and nasal dis-
charge from the infected individuals during 2004 and 2005 study show the occurrence of the different types of
influenza virus in the population: 6 cases (3.5%) of Influenza type A/HIN1, 129 cases (74.5%) of A/H3N2, and
38 cases (22.0%) of type B. The study conducted in 2004 and 2005 reveal that children between the ages of two
and five were more likely to be infected than any other age group. In the study, about 62.2% of the infected indi-
viduals were between two and five years old. The detection rates between males and females are similar. How-
ever, it is notable that females are slightly more likely to develop an acute respiratory infection caused by the
influence virus compared to their male counterparts.



