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o AEFAA FA Tl FHHA
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o] & Qg mid M= vtol 27t FAE 7hsAdol A

200030l = A=A Ao = Sy o] WA

t}. o] o] B A Fo| A= 91 R < o) A] 2003/2004~2004/2005 53] A7) Tk A A
[e)

ETAR FY PG 2Aske] W O ARE BEALA S

[e)
% B AETAA o AE ¥

A AA A 1] B4 L 7w

=&E
557] AAZS 233+ th. o] & Madin-Darby Canine Kidney (MDCK) Al| o  £3}o] Al T WS #23)

% RT-PCR "M o] o] &<1819th.

4 19

1 E T vhol o] 27} A& el E A7)

3171 €3 2003/2004~2004/2005 -3 A 7]1Q0 10€ H-E tF2-3) 5¢
7k 2 7)ol A3 Q1= Fll 2} FAF S AR RE Q15 =9

2003/2004 A 7] ol = 20033 47112 Al A ),

2004/2005 2 7] ol = 2004\d 435102 45 F)2 4], 2004/05 A 7)ol = 2 A7) B} ok 43 w27 3 o)

AAE Ao SAHY. <
Al (620%) A &R om, FelF &
(50.9%) %3, T} 2004/2005 A 7] ol =
A/H3N23] & 2323(83.5%), A/HIN13
194 9] st 7] S0l M =2 2 XS HAArh

o & oA XA QT2

Ll

2oz} AdA 7HA] A 2 2003/20004 2 2004/2005 A 7] 5
Wolow AMIN2E ) o) g frafo] A A o2 UEhstT. G Bo] o 2B FelE 2
bobe Bol AFAL WA A £% 5FAAR FAAA P N ARE DL

Z 2917} uho] g} 2 Ea] A3} 2003/2004 A 7o & Z 532749 AA 3307
AH3N2E & 1613(48.8%), A/HIN1E & 13(0.3%), B& o] 1685
Z 457719 AA F 278 A A (60.8%) vto] el =7} ] HA, o] F
©5%(18%),Bd &

38F(13.7%)°|1Uth. ABE 2= F d7] 5 7~

60% ©]&<]

Q1 ZFal A} vlo] & A= Orthomyxovirus 3ol &3t=

, W @ RNA ol e] == d)4ke] 4o whe} A, B,
dog BEEth Ad Q=Falx} vlolg] A& FH3
22l hemagglutinin (HA)¥} neuraminidase (NA)e] 2] 3] A
o} (subtype)o] 27 ¥ =Hl HAE Hfo] 2| =5 A Al £
F2A 7] = 982 8t 15714] ok d (HI-H15)°] (1],

Q
2

12 =2
NAE 9= =2 oﬂx], gzl 5/\]01] "Hi SrA = u].o]
Hag AE o n gEshed $28 A8E avl 97

rS| # 21:05/7/29  AXEl 1 05/9/16
WA R} oW
(400-102) OV HA] Z=F A EZ 27} 184
HAAASE
TEL : 032)440-5445  FAX : 032)440-5449
E-mail : kite1014@hanmail .net

2] o}& (N1-N9)o] 2l t}[2]. o] = 4] 7}#] HA (H1, H2, H3)
9} % 7} NA (N1, N2)7} 2 Ao 4] el Q=
Folat % oS 2o 23] BY JEF
Azte= AY Bk Av] ek S-S UEhf ] F =2 olo] 5o
A TS S, AR RT FAsyh Aon, Wy
o7 O]—XJX%O] i, oxl /\], ]ﬂ]u]— 710:1qu. c3d o=
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1. A7

2003/2004~2004/2005 &3 A7)0 109 5E] )24 5
A7A A A 1I7h BAA 2 7/ 7k 2] Fel W
A3 38C o/Fe Az B el 7 EE
AT ES HolE AdZF A} o)A} ZAK(ILL influenza like
illness)ol] Al 41 2003/2004 -3 7] 5327, 2004/2005 33 7]
45771 ] ZF 9894 A& A H okl

o Hb B

- O |

1) AAMF Y A2

AERd A A} Brbe] AF RS AFE WBOE &
w3lo] nlol gl A~ =58 8] X (VTM, Becton-Dickinson
Maryland, USA)ell € 5,174 belo] vlolej 2 o)
F ol 241 & AT QB T vho] o) 2ol 74
A o] &2 Madin-Darby Canine Kidney (MDCK) 4| L FZ
A e &5 S& 7 vtel g 23l A F kol 5% fetal
bovine serum (FBS, JRH, USA) ©| A 7}¥ Minimum
Essential Medium (MEM, JBI, WEIGENE, USA)S- o] &3}
o] 5% CO,,37°CZ7 | A vl &3l T}

2) Hjolg{a 22|
vlo] g 2~ FFu R oA ME-E A A g £ penicillin 5

olojed, 38%, 2LEY, Fsd, A, ofHt
U/mL, streptomycin 5 ug/mL 2 nystatin 100 wg/mL (Gibco,
USA)S 7} 100 uLA A 7}sto] 2 &94a & 158& 3H4 o
= 5] FUA 4CAA 1AL Bt WEsiT o] &
3,000rpm o2 4C o 4] 2057+ L4l F2] gk & MDCK A
23} BEoE P H 2well 2 PP A A 33 o
200 #LE- duplicate 2 3 &3} 11 5% CO,,34°C 9] 27102
10 2 vl k391 o}, Al 321 g 3} (cytopathic effect:CPE)
b BAEE 0| FEetel wpol e 2 §7 % o}P B
o Ab&3kiet.

3) RNA 22|

A EH AT IE B v Fd & ZR-Viral RNA Kit (2Y-
MO Research, Orange ca, USA) &=+ Trizol reagent (MRC,
Molecular Research Center Inc. Ohio, USA)S o] &3} <]
RNAE 2| 3}gith. = wj ok} 150 plof Viral RNA Bu-
fferE 450 pL Ho] 4L F 1 &3+&E-S Zymo-spin colu-
mn (ZYMO Research, Orange ca, USA)el &7 15-60% 7t
10000 x g 2 44 #2] g & 542> vt} Wash bu-
ffer 300 #LE- Zymo-spin columne]] ¥ o] 15-60% 7t 10,000
X g& 23] A2 ¥, RNase A| A 57 20 pLol] o] &
At} F=3 RNAE -70C ol E #4351 A cDNAEHA
9% 5902 Agatdr.

o
=

4) Reverse transcription-polymerase chain
reaction (RT-PCR)

WS- 2712 RNA 6 pLo]| 10 pM specific primer 1 ¢ , R-
Nase inhibitor 40 U/uL 0.5 gL, ANTP 10 mM 1 gL, MMLV
reverse transcriptase 200 U/uL 0.5 2L} 5 X RT buffer 4 uL
£ 9ol HFTFI7E20 w7t H s 28 5, 37T 10
,42°C 603, 94°C 3ol A v A A T

5) PCR

A/H3N2, A/HINI 2 B o] HA 54 2] ta] So] 4
o2 AZE 6572 ALA (Table 1) 9 Taq polymerase
S o] 8333l PCR Whg-270 2 94Tl A S& 5 HA
b 5,04C 1387, 60°C 1%, 72°C 1231 353] yr&sla, v}
Ao 2 72¢ oA 1023t g 2t 538 PCR pro-
duct:= 1 % agarose gelS- o] £3lo] A 7|9 53t A5
AP E-2 7] 2 #-=(Bio-rad, California, USA)3} %3 tH(Table

o

Table 1. Sequence of primers used for typing and subtyping of Influenza viruses

Subtype Primer Sequence(5' — 3") Product size (bp)
HA(A/HI) AHI BF ATAGGCTACCATGCGAACAA 944
AHI BR CTTAGTCCTGTAACCATCCT
HA(A/H3) AH3 BF AGCAAAGCTTTCAGCAACTG 591
AH3 BR GCTTCCATTTGGAGTGATGC
HA(B) BHA BF CATTTTGCAAATCTCAAAGC 767
BHA BR TGGAGGCAATCTGCTTCACC
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Fig. 1. Detection and subtyping of influenza virus from
clinical specimen by multiplex RT-PCR. M, 100 bp size
marker; lanes 1 to 2, negative control; lanes 3 to 5, influenza
virus positive control (A/HIN1, A/H3N2, B);lanes 6 to 7,
A/H3N2 isolates

1) (Fig. 1).
Z o

1. QIEF X} QAR H

ZA}7]ZE 55 2003/2004 7] 53271, 2004/2005 7]
45749 R1ZF <A oAbkt H vk gl 9l vh(Fig. 2).

QA 2003/2004~2004/2005 167
2003/2004 A 7)o = 2003 473119 A A F)o A&
B lar, 2003 495129 14 F)FE F7tst7] Al
2Z+31e], 20041 1132(3Y 2/ 3)FE 20043 185-(5¢¥ 1
A F7FA T fra sk om 38 9] 32 2004 12
Z(3E AR 3T} 2004/2005 A 7] o] = 20043 433F(10
Y47 F)E A1ZFe 2 20059 253:(1Y 24 F)E-E 2005
3 6FQYE 1A 37K Z7FskE 1, 20053 133(3K 47
F)F-E 2005 18F(5Y 14 F+)74A] & ¥ o S7kst=
Fd= B th(Fig. 2).

2. 0F=d Hio|2{Aa 22| &

2003/2004 7] 53271 9] oJA} $kxF HAE A &
7, 33071(62.0%)°] viol g 2=iE] FH o= A=Y
o, o3 BAS B A/H3N2E 1613(48.8%), A/HI-
N13 13(0.3%), B8 -2 1683(50.9%)°] 21 T}. 2004/2005
A7lel = 45771 9] AR HAE #4180 27871(60.8
%)A A viol g 27} Hel o, e E volgl Ae
A/H3N2E 2323 (83.5%), A/HIN13 53(1.8%), B8 < 38
Z(13.7%)°] QL TH(Table 2).

e my
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3. QIEFAUX} Hio|2 A9 AT 2
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ror

oAF S Y Vo R AV Eeldgs B
2003/2004 & 7] o] = 2003'A 475119 3% )l A/HINI

Table 2. Types and number of influenza viruses isolated, 2003/2005

. . A e
Season Specimen Isolated (positive rate) HINL H3N2 B First isolation
2003/2004 532 330(62.0%) 1 161 168 week 47,2003
2004/2005 457 278(60.8%) 5 232 41 week 44,2004
Total 989 608(61.5%) 6 393 209
60
—— 03-04 —a— 04-05
50
40
-
S 30
o
=z
20
10
0
43 45 47 49 51 53 2 4 6 8 10 12 14 16 18 20 22
week

Fig. 2. A number of influenza-like illnesses reported during the 2003/2005 season
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Fig. 3. A number of influenza-like illnesses reported and influenza subtypes isolated during the 2003/2004 season
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Fig. 4. A number of influenza-like illnesses reported and influenza subtypes isolated during the 2004/2005 season
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Fig. 5. A number of influenza viruses isolated during the
2003/2005 season by age groups

o] A& ¥ AL, 2003 49F(12¢9 15 F)oll BY o]
7] AlFFeked 20049 65728 24 ) 7R F-38t
9 om, 20043 7329 34 F)5E A/HIN2E £ o] &
2] = itk B3 & 2003\ 537(12¢ 44 F)5F-H 20049
18559 14 F)7hA] F73] 2] ¥ AL, 2004 752
4 37 F)ell A/H3N2F o] H-2]H o] % 2004'd 125(3€
A F)FE 573 FPsel o, 2004 12534 37
F)FE = A/H3N27F BE o Hlaf -4l 8k S th(Fig. 3).
2004/2005 & 7] o]l = 20043 445102 55 )0 A& A/
HINlo] 3]& £8 5 3,2004d 45F(11L 15 F)o A/
H3N2g o] 2] = 7] Al2bste] 20059 35F(1Y 35 F)oll
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FHAE o) FAG. T2 BE wiolgl 27 WA FEE
2003/2004 A 7] 9} 2] 2004/2005 A 7] ol = A/H3N2E o]
2 Balxo] 20059 253219 24 3)HFE 200543 6522
4 1A 7R 2 FAS B on, 2005 63224 17
F)FH BRI = o] Fel =] AlZFste] 2005 12534
37 F)F-E 20059 18F(5Y 14 F)7hA] & g |
AFEE BAT. F A7) < A-A G ol A= A/H3N2
%7 B vlo] 2] 27} FA| o] 2] % A th(Fig. 3)(Fig. 4).

4. QBRAR HIO|HAQ| piziy 2al

ot
ok

F 7)o JAEFAA} vpo] Y 271 E2lH AR 608
g gxte] Y BEE B, 24 o]sle] 4 frof 121
(2.0%), 3-6A4 &z 7] Ao} 1769 (28.9%), 7-194 2] &}
2 7] 3127 (51.3%), 20-494] A Q1= 5478 (8.9%), 50-644]
FdT 289 (4.6%), 654 o] = d T2 261 (43%) =
gt 71l A 74 2 FYEE HITHFig. 5).

JALE FA R <l
o1, 2000 o] = =3
A3 PP AAH o2 2 ska 20001 9L FE] A=A
¢ FRAAAAE FF8HA T 2003 100l = o
AE 7R skl el ], A2, EDI X g 083 J)
wrsto] QIEYL7INE B A A, el o] 9 A4S whe
3} 3FATHO-10]. o] 2] g Q1Z F-< A} T Al A Al <
2 7]ukS upEb o 2 2003/2004 A 7] 9 2004/2005 A 7] &
Qb JNHA G o] WAL} Lol gl W oldo] Froldte
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= T AT FE el M = 19909 F-E 1998 74x
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YeygE Ao 2 &8l g[11]. 2002/2003 A 7] ol =
A/H3N2] & F3h oA E=T[9], o]H AT =
2003/2004 A 7)ol Bg o] A 7]3tell AA F#F3] |33t
Aow, FHEE AHIN2Y = B3t FAto g2 f3s)
9 11, 2004/20058 7] ol = A/H3N28 0] =2 EaHu) &
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| Respiratory syncytial virus 5 T}< | vfo] &) 2~
HZEol A8 71 A2 thE primerg ©] &3t gt 79

Yol A dAAL TG LSS SAH 3
4= 91 & single-step single-tube multiplex RT-PCR 721 ¢ o]
E9Eo], EF7] vpole = B Al o2 gk HAPY
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99 (HINI) vho| 2] 22 2] he] A Fof o) F ez} Fe|
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Epidemiological Analysis of Influenza by Laboratory Surveillance in
Incheon, 2003/2004~2004/2005

Mi-Yeon Lee, Young-Woo Gong, Bo-Yong Oh, Seung-Hye Jung, Hye-Young Kim, and Jea-Mann Lee

Incheon Institute of Health and Environment, Incheon, Korea

Background: Influenza is a highly contagious respiratory disease. Influenza virus, which causes
epidemics every winter season, has the high possibility of appearing with new virus types every year
due to antigen variation. Therefore, we intended to analyze the data on the epidemiology of influen-
za that had been acquired by laboratory surveillance in Incheon during the 2003/2004 and 2004/
2005 seasons and to apply the knowledge to the control and prevention of influenza in Korea.

Methods: Specimens were inoculated into Madin-Darby canine kidney (MDCK) cells and, when
cytopathic effect (CPE) was seen, culture supernatants were tested by mutiplex RT-PCR for typing
and subtyping of influenza viruses.

Results: The first virus of the season was isolated at week 47 (3rd week on November) in 2003
during 2003/2004 and at week 43 (4th week on October) in 2004 during 2004/2005, which was
about 4 weeks earlier than in the 2003/2004 season. From 532 specimens cultured for influenza vi-
rus during the 2003/2004 season. 330 (62.0%) viruses were isolated: 161 (48.8%) A/H3N2, 1 (0.3%)
A/H1N1, and 168 (50.9%) B. During 2004/2005 season, 457 specimens were tested and 278 (60.8
%) were positive for influenza virus: 232 (83.5%) A/H3N2, 5 (1.8%) A/H1N1, and 38 (13.7%) B. The
incidence of influenza was the highest in the school-age children and young adults of 7 to 19 years
age group in both seasons.

Conclusion: Influenza virus was isolated at a high rate (more than 60%) by the laboratory influen-
za surveillance system in Incheon during the 2003/2004 and 2004/2005 seasons: the predominant
strain was influenza A/H3N2 subtype. (Korean J Clin Microbiol 2005:8(2):165-171)

Keywords: Influenza virus, Influenza like illness, Epidemiology, Virus culture
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