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Isolation and Identification of Respiratory
Disease Virus in Pusan,1998—1999

Epidemiology Division

K. S. Cho, S. H. Jin, J. H. Lee, C. N. Lee, ]. H. Bin

Abstract

This study was performed to monitor the causative agent of patient with respiratory
digease in Pusan, 1998-1999. The results obtained were as follows. Among 1,320 cases
of specimens from throat swab, influenzavirus infections were detected 232, ade-

novirus infections were in 14, coxsackievirus infections were in 11. and echovirus



infections were in 2. The 222 strains out of 232 strains of influenzavirus showed
A-type and the rest of them represented B-type. The outbreak pattern for sex-
and age-groups is as follows. The male outbreak was similar to the fermnale outbreak -
male outbreak, 47.4% and female outbreak, 52.5%. Most of the patients was less
than 10 years old. The monthly influenza outbreak was consistent from Dec. 1998
to Apr. 1999, and The 113 strains from the A-type isclates was ASSydney/05/97
(H3N2)-like, the 109 strains A/Beijing/262/95(H1N1}-like, and all of the 10 B-type
izolates B/Harbin/07/94=like. Electron micrograph of negative-stained showed about
85 nm and about 1 nm with influenzavirus and adenowvirus, respectively. coxsac
kievirus and echovirus showed non-enveloped, isometric particle of about 30 nm
diameter.
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I, 4 =

=4 2E£71499 % dorle EE7] vie]|# 2 respiratory syncytial vicus(RSV),
ol mufo] 2] &, g1 E R AAtupel gL, stetgl B4l Abul o) 2L, glo] el 2L,
gulelgiz, mBjupelB 2, Abe] 225t 2lch(Leland 1982 - Mikeld et al. 1998).

AEF A Al g2 E Orthomyxoviridaesd 2310, &5 92} A% B dpe|d =
9 C ool F A &8 Fed A¥L 7 49 vsr] Eor YA E
AT dejys HAAY dfde] e S gl BEL Y32 E A HY
fi#c] A= ggelz AY 2o HA ey 2 7R ok wo 22
CHe MAAA Y F47 54 gov 4EE 272 T84 D 3
A®} B vle]elae 3718 RNA % EA(PB1, PRZ, PA), hemagglutinin{HA), nu-
cleoprotein{ NP}, neuraminidase (NA), matrix proteins{M1, M2) 22 I ponstructural
protein{N51, NS2)& @4dae= 2 g7 232 @¥7l= RNAE e @2, C
ulolal Ay TEHLEE A B dheld2st HAbsk 7/ E3s RNAER #ed



(Richey et al. 1976 | Lamb 1983). 218547} A vlola|~& HAS NAS sHglwo]o)
Sd obdle] AR, A HAslE 1439 o} ¥ (Hl~Hld) o] 1R, NAY & 95 2]
ol (N1~No)el 2 AAT, Ag Bdd Bag AFRAa) A% vlol 2
HIN1, HZN2 $ Hi3N27} glch HIN1® 1977 fdatglon), BE L8y g
T2 gelA oz, HaN2E 19579 35 vehds 196874 e sigion nE
obAlel R1EF ARl E7len], HIN2E 1968¢ol €88ta @A7=] o o)ule)
H&7 fridn o F3 dFFAAT 2232 9l Lindstrom et al. 1996
- Kim et al. 1983  Scholtissek et al. 1978). 1 Fdabvjo] )4 P2 7)1 H o}
AA71E S e o] ¥ 713 & AgEn Al AlgeE Hy 3as
288 atlel o AFFAA} A vpolel2e FFAAMLE APH HIF
e f4494 vel2y sSAA dgd d44E dehiin 3E7E 244
bl M 4~59 0|5, 2 FF, 28, g7 s Aatsie gy, 245, A}
HEF A2 ooj AUt Fe Aol A4 24AY) Yol S glod, TE 232
& A48 S4¢ Jeldn, 287 349 fdE g9 et 9EFAA
dpe] 2 2o g Helc §utd FEL(cronp), 15 Y, 712N T3 2o g,
Adgds &3d sd 2 2547384 4= JehdrE $oH(Kilbourne 1987
: Sweet et al. 1980).

obdmule] gl 1953 WG APe] gl FoD A=FAEE wE ojde] g
dx23g 23 Pggoad Ag LaE o), d@4 192 47874 B5 4799
FR7r WHA v, detr] TE7 g s~smelM f2le] HE ez o
8 % e, 94 A9 o FE4 PBE, FAH4 FFEE 2 U9
T o2 7hA] Afe) fAe] Ha gick(e] 1998).

Fuivlo] el RNA vlelgad #A:Gute]ase Heho], Fejulelas, 244
Fupel 2] &, o Fupol 2|2 U A Bulelejiz FFEE FaAulelai st o2
ol e Y - TRAR dsle FFA HUY £& Yoo Te g
ggtef 7] 9 ieE FHAUBLE Jehle FHYE 280 BEEs deoy
4 3l

B AFE ZHA vhe]pi2e] Hol W oY £4L8 Bao v AGA fae



A Elr] S8 g4 M2AEE AFHna 1983 108YE 19998 68
argedale] 104 FAAAEYs] gl Ee YU SHEET PAT BAE
diges 4 € F3E TAF 8 A 84 JEEFH EEVA TY
dhela| 28 HElsie 1 54& dmEns g,

I, 4794 2 2y

1. T4 E

1998 1084 H 1099'd GH 7R B4k ale] 1070 FA AP EU =Y B
gel# BHEE7 F9E AR 1320709 IEAREST AHSES AHF
71E S8 vlo] 3 A =489 2 (virus transport medium, Difco)=ll ¥o IFE=F
FABRA AYAR Sale] vpolas o A8HdAc

2. x5

ZERAY TF7A vpolgj2dzye ¥9¢2 MDCK(Mardin-darby canine
kidney) A £F= penicillin{0.05 units/, ) /streptomycin{0.06 ng/, ) ¥ 10% FBS(Fetal
bovine serum) 7t 7+ ¥l MEM(minimum essential medium) ¥ =] 2 4| v ¢F 3513,
HEP-2(human epidermoid carcinomas), Vero{Africa green monkey kidney) ® RD
(Rhabdomyo sarcoma) 4l 25 penicillin{0.05 units/mé}/streptomycin(0.05 ng/mé) 7
5% FBS(Fetal bovine serum)”t #7HE DMEM({Dulbecco's modified eagle me-
dium)¥l < 2 4| EuFste] 5% CO, F=2 =W ¥ 37T incubators] A st ),



3. vlejglle] 22 9 54

HAE B8] Hole 4¥942 &3 AF78 S penicillin(5 units/mé)/
streptomycin(s p g/mé) % nystatin 1000 units/n) & H7}3had 4T 4 152 1H ez
Ewo] FEM 14 HAE F 3000 rpmo 2 2007 M PR 4Ny
HAE 7HAE2 Aasig) o2 Evld E 24-well Wl 2870 gEujgiy 2
MDCE, HEP-2, Vero ¥ RD M EF 3-well G 2 welld]l 54 algdd 05 néS
Wi HAY 2 EE 03 Y FAF ST 5% CQ 2 24 ¥ 33T incubatore] 4
1093 vl ksl A, of R HolA s M2 E Y E S eytopathic effect, CPE) S
st AEYEERE Jehle PalE 2~38 d4 Aty P 2
71 F wlol2F Eodle TUE AF wLds] ¥4 R PLHAEE ¥
g5 MDCK AZFol4 CPE 434 e 1147 £842 slejels) Auotn
ool FHHES 27 02 iy P2 o] A 3YU3N ALE T AeelE 4
W sRFe 9o & of YUdn gotd g fasa, 1% Aol A
72 #7833 A Y (hemagglutination test, HA test)§ o] 1: 8 o449 |78
Uetde dAld diebe 2~38 A& G geied 9717 L dlo)HA BUS
Y| IFFAA vpolai 20 TP FLYLUY SFAA vlolE 2 g
##ta] FITC-conjugated anti-mouse immunoglobulin® AF8% 7FHE v o9 99 (i
direct fluorescent antibody test, IFA)2.2 F353 HA 9 E7E39 A4 (he-
magglutination inhibion test, HI fest) 2 & o} 83 F U B W48 F gBE o2
CDC(centers for disease control and prevention) o] 2] 2]#lef | &elglgic), ojefi
vpelg =~ HHUEREYL s FAHSD, Adulel2E CPE #9 § Halgn
LT BT o YR 25714 vio| gl a3bo] o8l % FA A,

4. vpel2] L2 Hejdz £4

el vole|2d dAFHoR 2~38 Aci3ta 4% uranyl acetated] o 187
negative stain® o}&, 240 H(JEM 1200 EX2, JEOL, TEM) 22 80 KV( X120



KielH #&35ch

m. 947d- 4 g

1. 5714 &g @Akt

19965 108 5 1999 6EMA BAEEY 82 13208 8 AEAAEAS 6
o] 2] 28 2§ HH Table 17 70|, 2325 5 21 FFAvle] g 27} Feld ey,
o] § gl&EF Aol A¥el 2225, BYe] 105, chvllkvle| B A7l 1472 B
atg|gick 23 A 87AH welgl2e St A1 vl A B group® o Hf
ol £7F zhzh 1158 257 g ik o F(19970 0] 1996 +]AM 1997374 A] 2
S 4 &7 8t vielnAE bl gt HaAY 2 BY vlol s
#eldgo] vlad FAYE el e, & A7 F3 AFEFAF A¥e] EAEA
e &R Fese] Aeolr iz 1%EE RARAE wa(s] F 1998) EH
ol imulola| 2 oL AF ALHo e 4o, ¥ A7 Ak 1900 1€ 5
284 vehgeng T4 FEEE dE £71H0 477 BAE ALE
AR e}, 3y wlolE| &g A A= F2 B W FRAR AFA, K4
FAE2E o3 weiAA st Field 1985), 22y 1908 Fhd dlo]E A £
&t A7 H(Cho et al. 1999) ¥ % AF 7HPEA M A vio]e]La] Fe
Hgo] A AEE Jehtlene ofEe i@ AT B2t BAE AeE
Wzb e}, Ao 24 47 Ff vleo| L= #Fe] 4 SHAME F Aoy,
#HE Foste] FoAo =¥ & F3AAA, T oW, 43 Fo o8 A7 E HA
7he, d4addds df YR delale] HEGE 2HL A Fasit
(Berlin et al. 1983).



Table 1. Number of virus isolates from patient with respiratory disease in Pusan(1938.

10-19849. 6)
e No. of patient Tl
male female

Influenza/Sydney/05/97(HaN2)-like 46 67 s
Influenzad/Beijing/262/95( HIN1) -like 61 43
InfluenzaB/Harbin/07/94-like 3 T 10
Adeno virus 4 10 14
Coxsackie virus 7 4 11
Echo virus 1 1 2

Total 122 137 59

2. A, 7Y 9 ¥4 FEIA 24 A

oS Ralzl Sabe] Ay 2 S AR EE Fig 19 Eeo] 4¥U=2€ & 259
o 8] BA2 1229 (47%) 2 4 B 2 1379 (53%) &) o =)ot G ste] W)L
akabg el gl et 104 ]38 oldele] S w4 87t 758 22 54 Y o Y
A B} vE2E e 29ES ehles, 100 o] FrEe ofde] A5 24
o]4e] Wwil{8 JelGd dHAUEE 0~104 914 1209 (50%) 22 i REE
A #ned 100 48] Ay 2 5~10% SRR vmy B2 dyEE |
el gich. §o] 7T1—8041 AlelAA M £ 040%= Ao @ A gsted AAA 2
o] 247} Aty s BAFe] ¥ AEE JHEe Y E WS B
HeA G5E g4 g 19989 108 5E 199992 68772 ¥ 24 &(Fig
2)2 ogd 129 @ale =acst A8 gasidedt o) 1000 298 H 21
245 gold M 4fld 7 o &S UERA I o8t 2L HIE 19578
8 g (Cho et al. 19982 §418 A4S Jehilan s o2 F A F ] &7
Afe) e Ba g2 FeF Ecjeld Ao As5HD
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3. ZEF7IA wlele)& Ees] AR FE 53

fale] QIFFAES Ao MEF 2P HAd QFFAx 4
die] g 2= MDCK M ZE A (Fig. 3}, ¢ldl= &4 dieleji= HEP-2 4 EH
(Fig. 4), 2832 A0 2)4 vpelelsE= RD MES H(Fig. 5) Fal§ fE v iag
vJetdfleog o vlo|gj2F F4 - 9 @ #23d AAEoFez @49 A
Fig. 6% &o] F T A¥(HINZ ¥ HINL 6-AB)T BY(6-C)& 25 < 55
om 2718 FHE vepdsied, vhelzls Eg] AE o|F e FHIHA #F
#lgick. olelmvle]l ) 2(6-D)E 257t FEE A G2, nucleocapsidi® icosa-
hedral symmetry®]l 2 271 2 71 nmEA vhe| el YAE A capsomers] o d e
&g gE=c FAFvlelalA B group® A Zvio]B2(6-EF)E 2F 9
#7t §1E isometric 22 H7E 30-45 nm?) A2 elgd

Fig. 3. Micrographs of CPE in the virus-infected cells.
MDOCK cells infected with no virus(A), influenza A virus(H1N1){B),
influenza A virus{H3N2){C), influenza B virus(D), Magnification X100,

= M =



Fig. 4. Micrographs of GPE in the virus-infacied calls.
HEP-2 cells infected with no virus{Al, adeno virus{B),
Magnification = 100,

RD cells infected with no wiree(A C), coxzacki virus(B),

echowirus{C), Magnification > 100.



Fig. 6 Transmission electron micregraphs of virus isolates,

Influenza A virus(H1N1){A), influenza A virus{HIN2)(B), influenza B wi-

rus(C), adenovirus(D), coxsackivirus(E), echovirus(F), Bar ; 50 nm.

4. wpolB =2 &9 £4

£ ¢ AEFFAAelo]z)e] o} AAE Hse EFEF HaAME 9 AFY
AP G S dAE F o 2223 2] A% vle]B & F 11352 A/Sydney/05/97(HIN2)
frAbTHE2Y, 1097 A/Beijing/262/95(HINL) A2 851=9d. BHe=



21H 1055 25 B/Harbin/07/94 #AF 2 B3 5 %1ck. WHO 2R R(WHO 1997) 2=}
ollolef M= AHEC BHlo] Eo] FElsloy dfgdME A%l dgLa |
ettt ol g} fe] AFR A FHEF L O 3o Beln oy £ AF Ha=
Y&ol A g w4y okaTt fAabehA rebstch I EFFAApubo] B D] o8 S5 7]
e sEdFAo] 71 43n 2A7#RAET croupo] FoPF €9 APo|ZD
Bi13l4dslen SEARE 71D glody EFAR AT PEE fatg)
9.3%7F AbgretAcH15]. & Ao M Bal AL Y4S4 9 F e Bty
EAELA] RElgooe @ao WY @M AR € 5 U8 W T o
raAuig U4es xigooa gapHoz Raa|de My FH7] BY
%aE oldglede F27 gickn st 2o 2 ol HANAdE o R
A0 BA AR §Ho] o] Fojol @ o2 AT P4 dle]s] 2F
NEFAX A vle] 20 FYFE 10~15E 0], AFF£ A2} B vlo| g 2E 3dE
#F72 B0 o] 949 Holrl 4 WAH Hy dojct AAY /P&
doFn glan o2 Q1§ HAH &4do] A= @ E FAolch TEA Ad e {44
A& V& FeSsy, Y4 At o3, oty Fe EEY HI BE $5i9
a2 H#E AL80T ¢ Sl AP0 0y fdfe] o) ALHe g FAHo] Fya
Friflod & § A48 Djobaln 2R o2 & 7] vlo] g 2ol o] 8 g
#9F dysleE 7|xHY AREAM] 2oj= £ e 7oA

v. 2

FEZIA vlo| o A Ad8H 252 o] &322} 19089 1085 1909
U7 B4ad 1004 ARgde g == A9 g2l gagdm 2y
dfelaj2e] BHF FaA{ ANeE o5 Po

1. 19989 10¥FH 19999 67 R4=AY &7 €3 132088 AF 7P
F24E 25079 F4 FE7] AR vlo|g A7 REY=Hgey, o] & 22258F §l
E5da A% vielaiA 103 £ AEF 97 BY vlel3A 22| 14539 e



vho) 2 27} vhebyteh, E8 2ol vro] 220 &ahE A vtel oA B group
o smutol H A7k 242t 1% § 257} Bk

2 QEFd7 o] 4 2 A3 $HAETE G0l 4%, 4] 3RE A
W i & Jevden, 104 o] 39 87 S0%E o FE-E ARG =9
9 gkt 19989 12956 1909 4 7R A EH S JeERH

3 waElg A% ulolE A F 11372 A/Sydney/05/97(HINZ) #4, 19572 A/
Beijing/262/95(HIND) #4152 fql=gen BYoz &9 107 2F B/Ha
rhin/07/94 A2 T3 =9},

4 AAADNHE BAL AEFFAA AY 9 BY vhol3&E 2F 9 95 nm 2714
TH22M AT o] FsA AFgHRULY, ofvlevloliLE %% 71 nme
icosahedral symmetric 22 YA XD capsomers] dl Eo] F&HalA BEFHUD
coxsackie B group virus®t echo group viruse EF 30-45 nm 27]9] =7} gle
isometric o2 e

2 A} o) 2

vpelels Sel 2 A AYd 258 T IHEAY ZE5A 2 4874
vlelel =3 g, dFdd 2en MEdEA FA=EYYC

¥ 32 &£ ©

L ol TR, vl Yo, B, AFLE, 718 2F7) velEs FYATAA
F&3 A& ATy A& oY 47, LAEAY AAEE AFuaN,
1998

2. o'dg, 7194, A4, ol &8, ATY, o448, D5, 1006-1997d HE A
FUE AEF A4 Y4y £4 L 4 vpo] Lo B2 T 1997
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