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Background: Viruses that cause acute respiratory in-
fection include adenovirus (ADV), respiratory syncy-
tial virus A and B (RSV(A), RSV(B)), influenza virus
A and B (FIuA, FluB), parainfluenza virus 1, 2 and 3
(PIV1, PIV2, PIV3), human metapneumovirus (hMPV),
human coronavirus (hCoV), human rhinovirus (hRV),
and enterovirus, among others.

Methods: Viral incidence was evaluated in acute res-
piratory patients in Seoul, Korea from 2010 to 2012.
A total of 2,544 oropharyngeal swab specimens were
tested by real-time polymerase chain reaction (PCR)
methods. RNA viruses (hRV, PIV, RSV, hCoV, and
hMPV) and DNA viruses (ADV and bocavirus) were
detected using the one-step reverse transcriptase
PCR (RT-PCR) premix kit (SolGent, Korea) from
January 2010 to June 2011, and using the real-time
PCR kit (Kogenebiotech, Korea) from July 2011 to
December 2012.

INTRODUCTION

S57) vpolef e QAZklAl 7P A iAo 73k WAl T
9] shtelet. BF7| vl e AAER BEE 7RAH 1
S g4 9] Aol 7l Al9] R wilg- vhekslbe 2
gk 7l Fe] A steksllel oledgel vk Al A
s} o] ull-9- Zsto] AAIHQ] FAAAE 7HA L 9lem HT
ol A gl 2R57ka vlEste] 857 (zoonosis)
o] $-#=] L QIri1].

I3V AS 4ol vtolEay el AAAY A
Z gl o7& (fomite)o |t} A5 (aerosol) o2 AHA=]31[1],
Z7] EEdol nlssle] FAte R WAAE Helvldle
olgfzo] gick o3t e BE didFo] FHrAe]l Aot

A lell Hlel ofglo]e] Hlgo] Fom FAE Ut Z7|oh

Results: Thirty-two percent (813/2,544) of specimens
were positive; 31.9% (294/923) in 2010, 31.4% (232/
738) in 2011, and 32.5% (287/883) in 2012. The most
frequently isolated virus was hRV (40.7%, 331/813),
followed by ADV (23.9%, 194/813), RSV (14.1%, 115/
813), PIV (12.3%, 100/813), and hCoV (8.7%, 71/813).
PIV1 was the most commonly isolated PIV, followed
by PIV3 and PIV2, respectively. hCo OC43 was the
most commonly isolated hCoV, followed by hCoV
NL63 and hCoV 229E, respectively.

Conclusion: Information on respiratory viruses circu-
lating in Seoul, Korea over the last three years will
be helpful in the management of acute respiratory in-
fections, and for larger-scale epidemiological studies.
(Ann Clin Microbiol 2013;16:188-195)
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7hE 75 glevt difelu 7| RAdH 22 F5 A
7Fsst Altolut mto| ZEek=mel 212 Wl 9] ot
= Q1] 2 cFs] g ARE TH7] Aol
WAk glom A1E TE7] AW 17 7 A, 4
Fo) 27k WAA 9] RAlo] 2 7] vhol?)
2 1 913 ookt WhEe] Al Qlek1).

SF7) Ak o8 Al7oll whEkA] chEARE RPHOR in-
fluenza virus (Flu)7} 2&7] A3t 3haollA] =& v &2 2
=3, 7€} parainfluenza virus (PIV) 5o £57] A3k F9
ez A Y%= k2] Al E7] ke 73-fell
L uolel A $17]E 71ode] vlFo] Zohurhs YolA),
BAE e B Tl B ATIAE A4S A B
oF 10%ell4 2F7] whelj2rt Relwglon, felsl vloly
2 Z FluZ} 50%% ZFA3F3 2 PIV, adenovirus (ADV), respi-
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ratory syncytial virus (RSV) 9] £A42 Ee|F 9 cH2]. 4o}
357 Al A T W2 o 3R] 7 vholgelle
RSV(A), RSV(B), FluA, FluB, PIV1, PIV2, PIV3, ADV So]
UL, = THV] Ao E A3k 4ote] 40% o] ollA] o]
E vbo|H vt HAEE I 9o, 4ot FA4 TE7] e
frisle B o vlo|gAE e AviA|Euto]# 2 (cytomega-
lovirus)= E.31%] 3 9Jeh3].

A7 s #H AAE, AxellA] 7H B2 9
Aol gl AeA o LAllsle Wod o2 e A s
, 1 9Q vol#i Bl tist HAAE Tl o g, 7t nlol

59 X e AuEa, A gt s B4,
ol & 7|2A 5 & I wlo|#| A BE7] AR ATl dist B
e vlHIA; o] AFE TGl vlEo] 5] 7Y
AR Bl B W] G 7kl W ol oA el Sl T2

=
=
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MATERIALS AND METHODS
1. AAEa JRAEXNE

A2AW 67 WK, A, S

of,
oL rjz
=
ok
e
jan)
1o
o

G2 5E 2010 FE] 201241704 SR Z71AS g
7ol QlZ 5wt 717]F(oropharyngeal swabs)s EE MHEZo
2 A, FATE7IEF et e dedle ™

3l npolFell sl AeA] BAZ Aol EA4sksict
skzte] o wwt 71EL vlolElA 48 wlA(viral trans-
port medium, Becton Dickinson, Clare, Ireland)ol] -2 3 37}
$ikelo] FA EE —70°C ofsjol Bl HEH 0.1
M PBS (phosphate buffered saline, pH 7.4, Sigma, Missouri,
USA) 9 mLoll o] 4°C, 3,000 rpmell#] 305-7F YA 2g] 519]
o] 4ENE Agelgich. 745 A 54 Qe Bl
3ud 5ok K9 63271, A 7827, S 4817, YHSI+H
o)91+Gel9 6497 o9,

A

[

O

[

2. HO|2{A ¥ R

Joll
P
T
b

T e Adste] AR F5AE viral RNA
mini kit (QIAgen, Hilden, Germany)& A-83lo] RNAE F&
3ldeh. 74 140 pLoll AVL buffer (guanidine thiocyanate 3-8
560 pLE 1527 E9ksto] A-gollA 104 53t WXsli L,
95-100%°l8HE 560 pLE Hol &9 3 1027k voltexingsh3l
o, o] £ 630 pLE spin column tubeell 7! 3 8,000 rpm
of| A 137 FA1EE] 313, spin column tube oFl A &
N AA F 99 FE 13] o] whEseich = AWI
Buffer (guanidine hydrochloride $f) 500 #LE &7} % 8,000
rpmoll A 1327+ YA Eg] 31913, spin column tube 3Fgkol]

A= gl A7) 3 AW2 Buffers 500 ¢LE %47} 3 13,000

rpmollA] 2% AAIEe] #1902, spin columnS A spin col-
umn tubeol] - ¥ Buffer AVE (sodium azide $+f) 50 L&
H7¥skar Aol 127 B2 3k % 8,000 rpmellAl 127+ A4
£2], real time-PCRE $38}F template 2 AHE-5}5c}. 20100 1€
FE 20119 6974 AEA PCREHE ASS,
20119 7956 20124 129744 real-time PCR¥H & A&
3}iek

1) RT-PCR test: One step RT-PCRE- 913l 333F RNA 6 #L
£ RT-PCR A%t one step RT-PCR premix Kit (SolGent, Seoul,
Korea)ell 22 W& 3 vhg-Ho] gbds] o] =5 &t 4
A ZFFE 93l 2720 thermal cycler (Applied Bio-systems,
USA)E o]&3lo] RNA virus (thinovirus, parainfluenza virus,
respiratory syncytial virus, coronavirus, metapneumovirus)2| 7
-, 50°Cel A 304, 95°CollA] 158 RNAE HAIA]7]3, DNA
virus (adenovirus, bocavirus)®] 73 42 SZ& $]3 95°C
oll4] 154 DNAE WAAIZ. 2 $ 747} 95°C 20, 54°C 40
2, 72°C 135 13]2 3}o] 353] vh3-A171 &, 72°CellA] 587k
A%k HkGAI A

PCR £ AAE 5 pLE 1.5% agarose gel®] 7+ Zof] AAE
Y, vez] 3 Fofl PCR SRS 27185 APdsbr] st
100 bp DNA ladder (Bioneer, Daejeon, Korea)E 3.5 #L load-
ing&}%. 3L, MUPID-21 J (Cosmo Bio, Seoul, Korea)g A-&3}0]
3027 A7) E s * e 47 ElEgickTable 1). PIV,
RSV, 2|3 coronavirus®] subtypeE- F7}& ZH2F 4381900}

2) Real-time PCR test: Real-time PCR=- ]3] 323 RNA 5
¢LE real-time PCR ZI%t kit (Kogenebiotech, Seoul, Korea)ol|
724zt W2 & Hkglo] S| 4o =5 dgick AR S5
13} real-time PCR 7]7]2] 7500 fast thermal cycler (Applied
Bio-systems, Chromos, Singapore)E ©]-83}o] RNA virus (rhi-
novirus, parainfluenza virus, respiratory syncytial virus, corona-
virus, metapneumovirus) 2] 73-$- 50°CollA] 30, 95°CollA] 15

£ A2] ¥ RNAE #AA|7]3L, DNA virus (adenovirus, boca-

Table 1. Respiratory viruses tested and their sizes of PCR products

Viruses Size (base pairs)

Adenovirus 458 bp
Human bocavirus 347 bp
Human rhinovirus 380 bp
Parainfluenza virus

PIV1 399 bp

PIV2 196 bp

PIV3 273 bp
Respiratory syncytial virus (RSV(A), (B)) 577 bp
Human coronavirus

hCo(229E) 574 bp

hCo(OC43) 334 bp
Human metapneumovirus 930 bp
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virus)®] A9 AR ZZS Y3l 50°Col A 25, 95°CollA] 15
B DNAS WAAZI 2 3 722 95°C 15%, 60°C 18-S 13
2 3lo] 40 3] RESAIZ &, Ctgkdt curveE 18IS

-

3. (7 CHAO) CHEt HEE AlM

W
L
()

S57) dlolel s AR, B A7) AEFAL vho]
2

P12 T % Eol vhslols MR ol] S e} S3lAe]
E90B o] Pl vt AEFAA vlolez AEE 7
£ 325 W} Yoz TR ha ASRigln, $U7179)
A 24 A BAsk o Al el Bl gtk

RESULTS

37 AR F 2,54470 9] ZA AAAT, T57] wlelH A~
32.0% (813/2,544)5 ZZ3s 3, AEHZE 20104 31.9%
(294/923), 2011 31.4% (232/738), L3 20124 32.5%
(287/883)tHTable 2).

7AZEE $57] vloldA 8137 71-dl human rhinovirus
40.7% (331/813) 7} 7P ol AZE Yy, I 207 ad-
enovirus 23.9% (194/813), respiratory syncytial virus 14.1%
(115/813), parainfluenza virus 12.3% (100/813), human corona-
virus 8.7% (71/813) <=0] % tH(Table 3). AEH AEE Aol &
Bl aalA] ok o] = 20106 1€l A 20114 6¥Y7FA & con-
ventional RT-PCR W*gol] eJsle] 7RIS, 20101 7€l 4]
201143 12€7FA] = real time RT-PCR ¥Holl &J3}o] A=
S AZ g eE FEel] viwel ARy AEEel B
t} =& 7o g d#A real time RT-PCR ¥Holl <&+ 7 Afo]
wE X vt of§]7] wiEel ¢l

2. Y Hio|2A B2X

AR FATF7Hleld 2~ AEES A EH, 24 o3} o
frotoll Al 14.8% (376/2,544), 3-641] A7) ZolollA 11.0%
(280/2,544), 7-13A12] Z53HAellA 2.2% (56/2,544), 14-194]
Z 5 EAA 0.7% (17/2,544), 20-49412] A 1Z=0llA] 4.8%
(121/2,544), 50-64A41 AdZ=oll A 0.5% (13/2,544), L8] 654

Table 2. Yearly distributions of viruses detected from patients with
acute respiratory infection from 2010 to 2012 in Seoul by periodic
surveillance

Numbers of respiratory

Years Numbers of samples viruses (%)
2010 923 294 (31.9)
2011 738 232 (31.4)
2012 883 287 (32.5)
Total 2,544 813 (32.0)

olF =T olA 0.2% (5/2,544) % 27 FERLE, 241 ofs} <4
of 3kA7t 7h wkem, I vhFo 2 3-64 A7) 4o},
20-49412] A%, 7-19419] 7], 50-644 ZAs, LAl
654 o]} xR1F oI, 531, 0AllellA] eAl7EA ol ]
= A =)A= 25.8% (656/2,544) & R} 7P whe B
£ 25, 275 wolel s Q1 SolAke Yot 9]
3, 241 ol&}, 3-64] FH AT Lo}, 7-194] T 7], 20-494]2]
A%, A 504 oo vl whAlE A A3 ad-
enovirus= 3-64 >0-241 >7-1941] >20-494] >504] o] 2o
=, human coronavirust 0-241] >20-4941] >3-64] > 7-194] > 50
A o]4 <=2 2, human bocavirus, parainfluenza virus, respira-
tory syncytial virus, human rhinovirus, 28|31 human meta-
pneumovirus®] 7352 0-24]>3-64] >20-494] >7-194] >50
Al o] w2 77 ek o, 53], AS|EEe] W 20-49
A 2] 49120l A human rhinovirus?} ©F& wlo]g]Fol] vl
2 Zlo] FEE Ak Table 3).

3. Zt Hjo|32H 7Y

Parainfluenza virus (PIV)E PIVI1, PIV2, PIV39] f3JH& X
), 20108l PIV3 >PIVI>PIV2 2.8, 20111 PIV2>
PIV3>PIV] +2& 20121dolE PIVI>PIV3>PIV2 0 &
vl 5 A8 E A o8 e Vel on Akt
A7} A2 THTable 4).

Human coronavirus (hCoV)= hCo(229E), hCo(NL63), hCo
(0C43)9] ¥ EE, 20103 2012497141 3Wd7F hCo
(0C43)>hCo(NL63) >hCo(229E) 2.2 e}, human coro-
navirus (OC43)0| 31 52t 3 7P w2 A& vebdet o
EHE e 20101001 hCo(OC43) >hCo(NL63) >hCo(229E)
Fo 2 2011+ hCo(OC43)>hCo(229E) >hCo(NL63) =
02 20124dell= hCo(0C43)>hCo(NL63) 2.8 77+ vie}
wrtH(Table 5).

Respiratory syncytial virus (RSV)X RSV, RSV(A), RSV(B)
FEHEE B, AZA A ZEd RSVE] o] RSV(A)
ol ZAo& Jebyr} RSV, RSV(A), RSV(B) $3 029 nla
o]-8= 20108 1€3E] 20119 697}A1= RSV(A)2} RSV(B)
= 7 o] ZAkste] RSVE ZASISIAL, 20110d 747E
20124 1297FA]oll= RSV(A)2F RSV(B)E 27t FHslo] 71
Al e g 7HzE RSV(A) B8 RSV(B)E M2 vgo] 71&
51937] wll3-e]cH(Table 6).

4. 0{210](13M| O|ah A=

Ol

HiOlHA HE

201004 20123740A] 1,641712] ofglo] AN & &
Z)uko| ] 2 41.9% (688/1,641)7F 7%= =0, AA A iy
84.6% (688/813)F ol&lo|7} XA}t of=le] ZAel|A Z
%% 68871 712-d] adenovirus= 24.7% (170/688), human boca-
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Table 3. Distributions of viruses detected from patients with acute respiratory infection by age from from 2010 to 2012 in Seoul by periodic

surveillance
Years Positive Ages
(n=sample Viruses b Positive %
numbers) AUmoers 0-2 3-6 7-13 1419 2049  50-64 >65  Unknown
2010 Adeno 104 11.3 33 51 10 1 7
(n=923)  Boca 19 2.1 14 2 1
PIV 27 2.9 14 6 1 2 3
RSV 40 43 19 12 2 1
hCo 29 3.1 14 8 6 1
hRV 88 9.5 44 14 4 6 13 1
hMPV 25 2.7 11 8 1 1 3
Subtotal 332 36.0 149 101 19 10 35 3 15
n=923 251 226 127 28 259 16 14
2011 Adeno 39 53 9 13 1 1 10 1 1
(n=738)  Boca 15 2.0 8 2 1 1 2
PIV 22 3.0 8 11 1 1 1
RSV 41 5.6 23 14 1 2
hCo 20 2.7 5 1 2 10 2
hRV 105 14.2 46 29 11 17 3 1
hMPV 7 0.9 2 2 1 2
Subtotal 249 33.7 101 72 16 4 44 6 3 3
n=738 201 183 93 38 191 22 5 5
2012 Adeno 51 5.8 18 25 8 1
(n=883)  Boca 15 1.7 8 7 4
PIV 51 5.8 18 19 3 4 2 2
RSV 34 39 24 7 3
hCo 22 2.5 8 7 2 1 4
hRV 138 15.6 49 41 8 2 22 2
hMPV 6 0.7 1 1 4
Subtotal 317 35.9 126 107 21 3 42 4 2 12
n=883 144 192 98 24 198 36 10 181
Total Adeno 194 7.6 60 89 19 2 18 1 1
(n=2,544) Boca 49 1.9 30 11 1 1 7
PIV 100 3.9 40 36 4 3 8 2 3
RSV 115 4.5 66 33 3 1 7 1
hCo 71 2.8 27 16 4 1 20 3
hRV 331 13.0 139 84 23 8 52 6 1
hMPV 38 1.5 14 11 2 1 9
Total 898* 353 376 280 56 17 121 13 5 30
(14.8%) (11.0%)  (2.2%) (0.7%) (4.8%) (0.5%) (0.2%) (1.2%)
n=2,544 596 601 318 90 648 74 17 200

*The difference of 813 and 898 was caused by duplex positive numbers 85.
Abbreviations: Adeno, adenovirus; Boca, human bocavirus; PIV, parainfluenzavirus; RSV, respiratory syncytial virus; hCo, human coronavirus;

hRV, human rhinovirus; hMPV, human metapneumovirus.

virus  6.3% (43/688), PIV 12.1% (83/688), RSV 15.3%
(105/688), hCoV 6.7% (46/688), hRV 38.2% (263/688), L&| 3L
hMPV 4.1% (28/688) 522 YER}, hRV 38.2%7} 714+ Wk
3, I thE-2F adenovirus 24.7%, RSV 15.3%, PIV 12.1%,
hCoV 6.7% 2.2, A tiulsll & uff 70 e FAdle 2
o7} 1%l

DISCUSSION

P

AEE 387] vlolg]~ 81371 7}l human rhinovirus

(hRV)7} 40.7% (331/813)2 7P+ ol == et AATE
s 13.0% (331/2,544) & o] 2T hRV HIE7} 27}
ek sto] T F71Ae] FA3] T7Hck A Byl Kok, 2
? hRVE 7% 2l o] w9 &3k Qe HQlvh 3k, <
A dAH eJu)7t 4#dR coronavirus, human metapneumo-
vrirus (hMPV)&} 3|, oA 2 475 7hade] Qo= <k
2145 human rhinovirus (hRV)2} enteroviruss. 87| % 7H3oll
Aol FaAlo] Hux|x Qv 3,4]. Rhinovirusi= o] Aoll= €
5 AAA el A e Zcke] 7158l 9d A RY, 2] reverse-transcrip-
tase PCRo| H3hew A ZIcho] Golafzlom, 414 A3
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Table 4. Yearly distribution of parainfluenza viruses detected from
patients with acute respiratory virus infection

Table 6. Yearly distribution of respiratory syncytial virus (RSV)
detected from patients with acute respiratory virus infection

Years
Respiratory viruses Total
2010 2011 2012

Sample numbers 923 738 883 2,544
Parainfluenza virus (PIV)
PIVI 13 4 27 44
PIV2 12 2 14
PIV3 14 6 22 42
Total 27 22 51 100

(9%)  (.0%) (5.8%) (3.9%)

Table 5. Yearly distribution of human coronavirus (hCoV) detected
from patients with acute respiratory virus infection

Years

Respiratory viruses Total
2010 2011 2012

Sample numbers 923 738 883 2,544
Human coronavirus (hCoV)
hCo 229E 6 7 13
hCo NL63 11 5 5 21
hCo OC43 12 8 17 37
Total 29 20 22 71

G1%) 7% (2.5%) (2.8%)

T v A E9leg Anto] Fojyt Aol

2 tF 0 & adenovirus7} 23.9% (194/813)2 7A%E 9=,
AAFE b 7.6% (194/2,544)F Lee S{5]°0] 77150l
A1 2009%1FE 2011Q7HA] o4t gl wiztel] Wt 3h
A&l A Eel§t adenovirus HEE 6.3% (102/1,622), Yi 53]
o] skt ollA] 1996t A 5E] 2001137}k A8k adenovirus
HAEE 5.5% Soll w3l ok =A] vebyko), Kang 5{2]°]
e, S SollA 20017 2005474 2448 ad-
enovirus ZAEE 12.8%01 B]3PH YA el Kang S22
adenovirus?] 73 ATHE Ha|go| 7-30%= ul-$- vheksl)
3L HHldr}t. Adenovirust adenoviridae Zholl 431= DNA
nholg] zolrh5]. 3, Yi S{3]2 adenovirus7} FE Bl
ko] falsle= 7gko] Qlrka sk} Adenovirusel] o8 3%
7] A5 vy EAAQ e Hole dRARS A9
slare Mo E o AlTA B vbol# A g7 A3t
I ] ol W uk okl ohE HAAlel FAIzk o]

725 337 vlo|g]A 712 respiratory syncytial virus
RSV)E 14.1% (115/813)2 A& =0, Ax5S diulshd
RSV ZZEES 4.5% (1152,544)%c}. 7% vlZollAE Yi 5
[3]0] Zo} 3AE o2 19961 5E] 2001 A7HA] Shafug
Aol zAE Al 7R 357] vlol#] 2 77071 7HE-d]

Years
Respiratory viruses Total
2010 2011 2012

Sample numbers 923 738 883 2,544

Respiratory syncytial virus

(RSV)

RSV 40 10 50
RSV(A) 31 33 64
RSV(A) 3 3
Total 40 41 36 117

@3%)  (5.6%) (41%) (4.6%)

RSV7} 53.6% (413/770)] 72}, Kang 5{2]°] thehd<d & &
g dellA] 200114 200543744 ZARE Aokl HAEE vt
o|# A 2,54471 71g-tll RSV7} 54.3% (1,306/2,405)0l] Bl A=
ol A vebyteh. 313, Kang G212 # <ol w2}k RSV <
A 50] 259-80.7%7HA trekaitka B arslgdu}. etk 4o} 3h
Aol A= 7 a3t 357] As A9 JAEA dHA e
respiratory syncytial virus (RSV)7} d&e|u}t A 7|84 &
37|52 Zhedell o3t 7HdS wlErl =9keh2).

Parainfluenza virus (PIV)= Z&% vlolg]x 7124 12.3%
(100/813)2, ZAAGZE thu]sbH PIV 2EE-2 3.9% (100/2,544)
ek A WlEollA= Kang 51219 7% tishg<d 9 &
Aol A 200140114 200513744 7ZE 35 7] ulol#] A 2,405
71 7heul A& 17.6%7F PIVERAL slo] f-ARE Ak et
et Yi 531 gkt AolA] 1996137 2001d74A]
33%7] vlold] A 7707 712wl PIVZ} 0.4%EkaL sto] A2 o}
E A= Yehligleh 3, PIVIS A¥Z o2 2ol ghi4
fr3s, PIV2E vl e AW s Helvka 434 9l
[e]

o} 39 ek g Aelet & 1 4710 A7k Bey

Human coronavirus®] 73-¢ 7135 wjol#]x 7184 8.7%
(71/813)7} 712=19032, human bocaviruss 6.0% (194/813)F
velor T FA47F 53 9l human coronavirust) A4
3} human bocavirus 5ol B3 87} §l9lem $&7] A3l
= Yo7|= o] F upolE| gl tafiA= AlISHY A7 2
L3 Zlog Holth

Human metapneumovirus (hWMPV)= ZZ% wlo|g]x 714
4.7% (38/813)A=tll, ZAAIGE tiulslH hMPV HEES 1.5%
(38/2,544)3At}. Song S{7]°] 200510llA] 20061 d71A] A1&A]
W Hadat gl dola) Folld 2A3F hWMPY ZAEE 3.7%
(28/757)°ll Hl3iAl = vha YA ekt Song S{7] ©] 7}
8l Fort 39.3%¢]3, oozt 60.7%zka 22t HarslSict.
hMPV= & Aol o] & ol & foht} mo] Asld
SAEAAIA AlRE 387 Adke sk, 34 237] 344
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2] 10% oletE XAl A 54 o gellA= 100%7F EAE B
falkar 24jolsloll e 55%7F FAHE HA3HT). FHTelle
human metapneumovirus (hMPV)el] 23t 17| % 7hojo] H
Fa glon gof F7] A F 7-12%0ll4] o] nle]2]
7} AEHc s 974 9JvH2]. Human metapneumovirus
(hMPV)= paramyxoviridaeZ}2] metapneumovirusZroll 43l+=
AN Z-F paramyxoviruse] ™, 20011 o] % of 2] AFEol| of 3
WAL W A2 R FAZE7IRE ] oF 10% olsir}
hMPV§Jo] Y| A7) % sHe 7).

A FATEFTHtelE & AEElAl, 24 o]l 3-64]
HA7) Ao}, 7-194] T77], 2049412 AJQl%, AL 504
ol 5 thil dAlZ AHE ZAI} adenovirus= 3-641>0-2
Al >7-194] >20-4941 > 504 ©]A =2 2 human coronavirust
0-241] >20-494] >3-641>7-194] >504] o]4 2 &, human
bocavirus, parainfluenza virus (PIV), respiratory syncytial virus
(RSV), human rhinovirus, Z2] 3. human metapneumovirus2] 7
52 024> 3-6411 >20-4941 > 7-1941] > 504]] o]4 o2 7+
7+ vebd=tl, Yi ${3]0] RSV 141] ulutell 4] @A]s] 7135
the B8k QB Chost Kim{1]e] PIVAF fol} o}zl
olollAl 71 Bl AW fukels e uholel ek F)
X290, Shin S{8]e] PIVZH 674 w1kl cdojoiln 2}
A% B9E dogirhe Buske el

Z+ npolg] &M oA, parainfluenza virus (PIV)E 3Wd7F
PIVI>PIV3>PIV2 0.2 UEl e, PIV 18E 298 37
E o 53t 7heoll Fedeb, solellA] FE FF7|RA9S &
07|31, PIV 2% PIV 193 fARE 48535 HeolAW, 1
sl A7t o A3 Aeg g glomw, PV 332 o
T A o 2 bRt vt e 59 AFol T2 wt

Human coronavirus (hCoV)+= 37 hCo(0C43)7} &4+ 714+
o] £el¥ %3, hCo(NL63), hCo(229E) oA & L2l = $irt.
Song®} Lee[9]°ll &JalH, &1} nlole] e 4557} EAllsk=
gl Al 182 ATHHCOV-229E F), 7, A, 38ko], E7], A
283> ARHHCoV-CC43 ), #, =lIA, 4, Az, A3y &,
A zol|A], A4S TTaAHAEHT] SFT(SARS)ZAZR
Bl Belgt AZF ulo]#] 2(SARS-CoV)} skaict. 3k, 2003
d 4ol AL-F 2 vlo]# A Tor2 2 AA| 474 do|
THE 7= slGrH9]. B8 SARS-CoVel 55 432 Ak
Folu} vt Go] Hars]ar glx, SAu|o A% A7t HE
= HAeH9].

Respiratory syncytial virus (RSV)XE RSV, RSV(A), RSV(B)
T FEHEE 2, AA A HAEE RSV tiFZoe] RSV
(A)e! Aoz ebsk=t, Yoon?} Cho[4]E RSV(A)2} RSV(B)
7} 371 = FHd o2 3t dotollA] AEE A gikar &gl

37 3] mlolE| A AEES 32.0% (81371/2,5447)%3

31, Ham 5{10]0] th& =FollA] wh3Est & 717k QI&Falzt
vlo]Z| A whs AEEL 19.1% (486/2,544)%1. 27, Ham 5{10]
o] 7A&EY AEFNA mlolHx 7h]l AR 10.8% (275/
2,544), B&2 83% (211/2,544)% Z+7F vpebstt}. o]+ Kang
121e] 2001014 2005974 Mg, 73714 gk Bl
A AollA] =A% QJIZSFAIA} vlolHaE I3 BE7
who|# 2 AAATQ HF FAE 21.6% (2,405/11,131)0]] H]
shd 337) vlole] HAEE-S =9)krh ¢, Kang 51212 ¥
A TF7) vhole] 2 FAEo] 7 ol WA 11.6-27.9%
7HA] eheFstekar WhEslgich2]. T3] wielels FAES <
=g wm 20104 31.9% (294/923), 20119 31.4% (232/
738), L8| 3L 20124 32.5% (287/883)EHl, o]& 4o} A
o2 1996 5E] 2001d7HA] gk Aol =ARE Yi
319 dEFAA vpolH~E E3FEE A A 19961
35.3%, 19979 28.2%, 19991 36.7%, 20004 17.5%, 20014
33.8% a2t vlarshH FAsledeh dotdt 3AE did e g 3t
npol A F57) A3kl 491 QIAbell A3k o] qdtel 9
shd, wholg] & kA E-S 30% WAl 50%JtH3]. 3H, T8
upole] s ZASEC] Hpol7t HAA v o] Xo| 2 Q1% AN 7s
A% SvH23,10].

A, AZAIW 67l B el e] Aol tiEAe] gAY of
5= o mel Ny BE 55 efsto] 2pA 1R8] A3k
178 AE0)7]= s, AA o] Wl Ee] KEET YO
Sl Ao, AL A, sl FA
HO2 vhEAol], 18] 3 GO =l 242 LAls)
S A=A 257 AX - 7] 570 ARl 3P e 5,
|9 BE7}F weds]= A oot aeiEA] ok
= 5 SoE Qg R A o] FHsAE Ko Al
do] 7l st AAHR B &5 Ffoll= H| A&
AR AsEh 67 ol 7kl Aol o
< flglemn, F4 RS X WSl AL, Lokt 14,
3 a4, 7P oSt 4 SO E Fodsle Y ¥
oo, B A=Y THEE A8k

337] vlolH A AAE F A A8 3 (direct immunofluo-
rescence assay, DFA)Y} 71 2] A< SFAAAH S JA4 1 o
A Bt rhssiohs HellA] ®ol Ags] s W] aL, ulo]?]
22 ol mlole] 2 A3ke] Adkel]l EFYHORA, 4154
7} HolAdg FTHAIFI LAl mixed cell line?t A41-& o] &3k 1
ulo| & (shell vial culture, SVC)o| Y ZAAA ol A AL&5 31
gom, BAAETH W wide] FEAY, UL R £
ANel= 735, Feloll= A7 PCR (real-time PCR)o|Y t-
A& A4 PCR (multiplex reverse transcriptase PCR, mRT-
PCR)°] th¢] npolefzell thslo] A3k AJ7keHoll, A 2k3]
Hav} 7hssiAl =gieh4]. 2T EF7) vlolg] & zhede] Ak
ofl, 7]l A&E L e v} FAAE ol Hete] 24
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2323 W9l F9A4lo] Z7lslar Q)+t Jennings S11]
w4 TH7] vpelH 2 2 Fhote] Zghel|A] 71E o R e
A3 4= 990Y wlolg] A5 PCROIl 2Jsto] 21% F7F A&
o724, gtoke] 87%ellA] Q] wpoleirt AEH AN, FH7

d80] 27%%5 Harslgiet. Kang 5{2]0l olahH #abg3
T e AHdste Al TF7] vpolEl & AAE A
Al AR 2%5 XA 8ekaL ghv B Aol A A-g-3E
37| vpolel 2 HAAE HAAEE F7-& 53 oropharyngeal
swabe| A=, T57] nlole| 2 vk 913 24| ZAAE &
= T YT 3+ nasopharynx#hil LA 9lom, o] naso-
pharynx®] FWHS FAsh= 9] AlEe 3§7] 7129 22
ciliated pseudostratified columnar epithelium?®] HFH o] orophar-
ynx (mroat)—‘?—-?flv‘: nonkeratinizing stratified squamous epithe-
lium &2 Yof 9la1, o] Fell= 2F7] ule| vt 2 FA31A]
v Zleg duA 7| wiFolrh 3, Kim F{12]< or-
opharyngeal swab®} nasopharyngeal swab Zol|4] o}d]| u}o]
]2 7 Al A= oropharyngeal swab”} nasopharyngeal swabX.
of 77k o Rizkskal, hMPVS} RSV 59 whol2]ellA= or-
opharyngeal swab®} nasopharyngeal swab Alo]ol| mlo]z| A 7
= 3= Zo|7t 742t Qicka Hasly|® sigich
FAEE] shA= vhekst Aol ol whAlskar, 2] 9
Qlof] o5t 5ol A= fFARE 73971 dol 2RI Al

el dllok 3= 5 olelwol Yk 3] 53l oks5ol At el

wpoleig wlmel] $93 %S s A0z FuiA 9
omz 2 Folrk 97w, S BAE 2 vhole 2

ele 7 ARElel tid o w2 ek tide] A gwict
il olZdjlo] s FAZET] Agksl ek A&
Felo] 387] Age] F7Hgol, 94
Je Aoz B st oz ohd 7h

ol ohgt tidRlell #gd = gloelet A3
ASAU 67 F4 Weld o2 HE 20101 d0l4] 20124d7HA]
37 2544719 T4 TE7] A% B 5= AAIENA
32.0% (813/2,544)9 FAZF7IAUvtelA S A3t
<% nlolg]A Foll= human rhinovirus7} 714 Bo| 71550
40.7% (331/813)9.3L, L v} 2 & adenovirus 23.9% (194/813),
respiratory syncytial virus 14.1% (115/813), parainfluenza virus
12.3% (100/813), human coronavirus 8.7% (71/813) =o]At}.
Parainfluenza BFo]2]2~¢} human coronavirus®] H-¥+= PIVI>
PIV3>PIV2, Z18]31 hCo(OC43)>hCo(NL63) >hCo(229E) 0]
ot FAEE7] Aste] AE AAE FAE AN, 2 A
2 7 9l

TR} o) AA e AR RAE 4

Ey

QA7
A2 5 3] vholel 2 AGA 7HA) Ade] Agho 2 53

A479)

ZAAAZL D eslele) Azt
ACKNOWLEDGMENTS
155

] L« lui,;,]—g]ﬁ“r i—ali Lo‘:l_'[L_QJ KINRESS (

o] olol] A=,

10.

11.

12.

REFERENCES

. Cho KS and Kim YH. Detection of respiratory track viruses in

Busan, 1997-2000. Korean J Microbiol 2001;37:284-8.

. Kang JO, Kim EC, Lee KM, Lee NY, Lee CK. Surveillance for

respiratory virus testing situation in Korea and epidemiology for
the respiratory viruses detected in 5 University Hospitals. Korean
J Clin Microbiol 2007;10:102-8.

. Yi K, Kang JO, Oh JW, Ham SY, Choi TY. Trends of viral

respiratory pathogens detected in pediatric patients, 1996 through
2001. Korean J Clin Microbiol 2002;5:77-83.

. Yoon KH and Cho JH. Detection of respiratory viruses in children

by multiplex reverse transcriptase pcr, direct immunofluorescence
assay, and shell vial culture. Korean J Clin Microbiol 2009;12:
110-5.

. Lee HK, Lee MJ, Mun SK, Kim WH, Cho HG, Yoon MH, et al.

Serotype distribution of human respiratory adenovirus isolated in
Gyeonggi Province. Korean J Microbiol 2012;48:175-9.

. Cho KS and Jung M]J. Isolation and identification of influenza

viruses from Busan, 2000-2001. Korean J Microbiol 2003;39:89-
94.

. Song MO, Lee JI, Kim EJ, Kim SJ, Kim JS, Jung SS, et al.

Infection of human metapneumovirus in epidemic respiratory tract
infections. Report of SIHE 2006;42:343-8.

. Shin GC, Park C, Lee JY, Na BK, Park JW, Kang C, et al.

Development of multiplex reverse transcription polymerase chain
reaction for detection and typing of parainfluenza viruses. J
Bacteriol Virol 2001;31:199-206.

. Song DY and Lee WK. Severe acute respiratory syndrome, SARS.

Korean J Clin Microbiol 2005;8:105-12.

Ham HJ, Jang JI, Choi SS, Oh SA, Jo SJ, Choi SM, et al.
Epidemiological characterization of influenza viruses detected from
acute respiratory patients in Seoul during 2010-2012. J Environ
Health Sci 2013;39:230-8.

Jennings LC, Anderson TP, Werno AM, Beynon KA, Murdoch
DR. Viral etiology of acute respiratory tract infections in children
presenting to hospital: role of polymerase chain reaction and
demonstration of multiple infections. Pediatr Infect Dis J 2004;23:
1003-7.

Kim C, Ahmed JA, Eidex RB, Nyoka R, Waiboci LW, Erdman D,
et al. Comparison of nasopharyngeal and oropharyngeal swabs for
the diagnosis of eight respiratory viruses by real-time reverse
transcription-PCR assays. PLoS One 2011;6:¢21610.



Heejin Ham, et al. : Epidemiological Characterization of Respiratory Viruses Detected from Acute Respiratory Patients in Seoul 195

Erics
ORIA Al kel =y = = | kel A 0] OUTHOFAL
N2AY 248 227 HRSERY 290 22| HO[RAY QP
'MEEYA| HABZNITY “Zechstn ol niehst
a57"2 &ET MM M0}, EAMFT FAMDIT HEMQI?
Hld: FAZT TS L o7+ vlolg]&Eoll= ofelimnlo]E] 2 (adenovirus, ADV), Z57|5EA] vlo]2] 2 (respiratory

syncytial virus A and B (RSV(A), RSV(B)), 21&FllA} vlo]2] X (influenza virus A and B (FluA, FluB)), Zke}elE&Follz}
Hlo] ] A (parainfluenza virus 1, 2 and 3 (PIV1, PIV2, PIV3)), HlE}F5 v}o|&]2A (human metapneumovirus (hMPV)), =1}
Hlo]#] 2(human coronavirus, hCoV), Z}e] vlo]e] A(human rhinovirus, hRV), L8] 3L oll€] ZH}o]#] X(enterovirus) 5] L
c}.

HHH: AN o7 HOAKE A, A, s, Y, HO9, Gl 27E] 2010 78] 201290744 A4 2F71%
A= 3R] el Z =1t 717 E(oropharyngeal swabs)ZH-E] viral RNA mini kit (QIAgen, Germany)E AH-&3}o] RNAE 5%
sk, 20104 195E 20119 697FA= AEZF 2l PCR M-S A&, 2011 795 201249 12974+ re-
al-time PCR S A-8-3}91. 2™, RT-PCR test+= RT-PCR Z1%} one step RT-PCR premix kit (SolGent, Korea)& AH-83}%3
31, real-time PCR test= real-time PCR ZI%} kit (Kogenebiotech, Korea)s A-g-3slo] ZH7h A|s§stict.

Al AN 67l F4 WP e 2HE 20101004 2012W37FA] 3vd7F 2,54471 9] FA) £57] A3k e 1z ek 714
EollA 32.0% (813/2,544)2] FAZ g7 ulol| A5 HEsIrh HEH vlol@]2 Foll= human rhinovirus 713 Bol
ZAZE=Eo] 40.7% (331/813)A.3L, 7L tha- 2 & adenovirus 23.9% (194/813), respiratory syncytial virus 14.1% (115/813), para-
influenza virus 12.3% (100/813), human coronavirus 8.7% (71/813) <=o|Jt}. Parainfluenza ¥}o|2] 42} human coronavirus2]
BF X pIVI>PIV3>PIV2, 18] T hCo(OC43)>hCo(NL63)>hCo(229E)%=0] At}

AR FAEF) Adbol A A2 BAE SAT, WA TR o AA e AR £4g
I gorumg z&EH A A} Hestee) A Z}Eh:‘r [Ann Clin Microbiol 2013;16:188-195]
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